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Abstract

Introduction: Robust evaluation of service models can improve the quality and effi-

ciency of care while articulating the models for potential replication. Even though it is

an essential part of learning health systems, evaluations that benchmark and sustain

models serving adults with developmental disabilities are lacking, impeding pilot pro-

grams from becoming official care pathways. Here, we describe the development of a

program evaluation for a specialized medical‐dental community clinic serving adults

with autism and intellectual disabilities in Montreal, Canada.

Method: Using a Participatory Action‐oriented approach, researchers and staff co‐

designed an evaluation for a primary care service for this population. We performed

an evaluability assessment to identify the processes and outcomes that were feasible

to capture and elicited perspectives at both clinical and health system levels. The RE‐

AIM framework was used to categorize and select tools to capture data elements that

would inform practice at the clinic.

Results: We detail the process of conceptualizing the evaluation framework and

operationalizing the domains using a mixed‐methods approach. Our experience dem-

onstrated (1) the utility of a comprehensive framework that captures contextual fac-

tors in addition to clinical outcomes, (2) the need for validated measures that are not

cumbersome for everyday practice, (3) the importance of understanding the func-

tional needs of the organization and building a sustainable data infrastructure that

addresses those needs, and (4) the need to commit to an evolving, “living” evaluation

in a dynamic health system.

Conclusions: Evaluation employing rigorous patient‐centered and systems‐relevant

metrics can help organizations effectively implement and continuously improve ser-

vice models. Using an established framework and a collaborative approach provides

an important blueprint for a program evaluation in a learning health system. This work

provides insight into the process of integrating care for vulnerable populations with

chronic conditions in health care systems and integrated knowledge generation pro-

cesses between research and health systems.
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1 | INTRODUCTION

The development of a learning health system (LHS) relies on robust

and continuous evaluation.1,2 Since an LHS can be conceptualized as

a series of practices that cycle between knowing what is being done,

what ought to be done, and how change can occur, collection of data

that characterizes outputs of service delivery is a critical component.

Depending on the scale of the LHS, the infrastructure that support

evaluation efforts will vary. But to complete the LHS cycle at any

scale, systematic and comprehensive capturing of relevant data is a

powerful tool to improve the quality of care, identify key ingredients

of programs, and facilitate optimal scale and spread.3 The concept of

evaluation for clinical interventions in academia instinctively conjures

up traditional methods of randomized control trials and comparative

effectiveness; however, for organizations, pragmatic and developmen-

tal evaluation approaches require a different mindset.4,5 These latter

types of evaluation share questions with the traditional evaluation lit-

erature in asking for whom an intervention is most effective and

importantly, under what context and circumstances it works.6,7 More-

over, pragmatic and developmental approaches are better suited in an

LHS context, as these are more likely to be responsive to the practi-

tioner's needs8 and deliver feedback in the necessary timescale.

1.1 | Population

Autism is a developmental disability characterized by differences in

social communication and interaction across multiple contexts and

repetitive interests, behaviors, or activities that challenge functioning

in typical environments.9 In the past, relatively more attention has

been given to the health and service needs of children with autism;

however, recent research highlights the specific challenges that adults

face10 around both clinical need11 and adaptive functioning.12 Simi-

larly, intellectual disability, defined as having deficits in both intellec-

tual and adaptive function, is another developmental condition that

is associated with these challenges. Compared with the general popu-

lation, adults with developmental disabilities (including both autism

and intellectual disabilities) have more healthcare needs,11,13,14 often

presenting with concurrent behavioral, mental health, and physical

health conditions.15,16

In healthcare settings, the communication challenges that adults

with developmental disabilities often have are exacerbated because

of the environment,17 even as they are heavier users of the health

care system. These adults receive more specialist care11,18 and are

more likely to visit the emergency department and be admitted to hos-

pitals.18,19 For instance, adults with developmental disabilities are

more than twice as likely to be hospitalized for ambulatory care‐

sensitive conditions such as diabetes‐related concerns that could have

been avoided if managed adequately in primary care.20 These data
suggest that the current system is not sufficiently managing clinical

needs to avoid unnecessary emergency department visits.21,22

Access to healthcare is not just a point of care, but a continuum

with determinants from both the user and provider ends. In a synthe-

sis of the literature by Levesque et al,23 the healthcare user begins the

access journey with the ability to perceive needs, seek and then reach

services, followed by the ability to pay and engage with services. For

providers, corollary concepts that describe the services at each step

are the approachability, acceptability, availability and accommodation,

affordability, and appropriateness of the service.23 Thus, service provi-

sion models need to address the gaps in access for this population and

avoid unnecessary overload at each stage throughout the system,

ensuring optimal health and mitigating caregiver burden. Crucial to

those processes is the role of primary care as the medical home and

a gatekeeper to accessing other services.24 However, primary care

providers report barriers to support patients with developmental dis-

abilities. For instance, there is a lack of adequate mechanisms to

attend to the needs of resource‐intensive patients while balancing vol-

ume and compensation constraints.25,26 In addition, others report a

lack of adequate training resulting in a sense of discomfort when

attending to this population.27 All this results in decreased quality of

care and system inefficiency.

Extensive work to produce evidence‐based guidelines for manag-

ing care of different populations reflects a growing interest of devel-

oping an LHS in rehabilitation and medical care of people with

developmental disabilities.28 Moreover, even as family‐centered care

is common practice in the field, integrating the needs and wishes of

families while responding efficiently to the systems constraints and

complex multiple‐level care is a challenge. Multidisciplinary primary

care would increase the likelihood of continuity of care.29

Implementing an LHS would benefit the delivery of care and

strengthen research capacity while forming a network of primary care

centers in this area. Examples of implementation of an LHS in the

childhood disability care system exist30 but are still in their infancy.

For instance, parallel development of electronic health records (EHRs)

strengthens evaluation through aligning metrics with practice in a care

program for children with cerebral palsy.30 Integrating a systematic

evaluation framework for such initiatives can facilitate continuous

evolution and scaling of such systems.

1.2 | RE‐AIM framework

The RE‐AIM framework was designed initially for public health inter-

ventions.31 The acronym represents the domains of Reach, Efficacy,

Adoption, Implementation, and Maintenance and has been used in

various contexts ranging from clinical interventions to community pro-

grams and corporate settings32 and in multiple project phases from

planning through to implementation and summative evaluations.32,33
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In summative evaluations, RE‐AIM was employed in settings from a

summer camp targeting pediatric obesity34 to decision aids to coach

patients in a cancer clinic.35 At the same time, others have employed

it during the development phase in ongoing learning and improvement

(for example, Finlayson et al36). In that study, the framework was used

to structure discussions with stakeholders around feasibility during the

design process and what factors would improve adoption and encour-

age widespread implementation. Thus, using the RE‐AIM framework

to guide the development and growth of service models is an

approach we took in designing a responsive program evaluation.
2 | OBJECTIVE AND RESEARCH INTERESTS

This paper describes the design of a comprehensive program evalua-

tion using the RE‐AIM framework for a newly established develop-

mental disability service consisting of medical and dental services for

adults in Montreal, Canada. The objective of the service is to improve

the quality of care offered to patients and their families in this popu-

lation and to identify processes that can inform better access to ser-

vices for people with developmental disabilities at large. The

evaluation aims to support program goals of the organization to (1)

enable replication of the service model and (2) catalyze public health

system action. The work provides insights into the process of integrat-

ing care for marginalized populations with chronic conditions in health

systems and the possibilities for creating an LHS in this context,

through knowledge translation and integrated knowledge generation

strategies between researchers and the health care system players.
2.1 | Local setting

The SeeThings My Way (STMW) medical dental clinic was founded in

2016 by the Centre for Innovation in Autism and Intellectual Disabil-

ities (CIAID). This specialized interdisciplinary clinic provides primary

care for adults with developmental disabilities. The goal of the clinic

is to optimize care for this population by creating a sustainable and

replicable service model using a public‐private partnership model. At

the time of writing, the program runs the medical clinic once a month

for a full day with a doctor and two nurses, alongside nurse‐only visits

as needed. Dental services are provided approximately 1.5 days a

week by one dentist and a dental hygienist. A large proportion of

resources is allocated to supporting patients and their families as they

navigate the system between appointments and building a compre-

hensive patient profile, as these are generally patients with complex

health needs. The organization aims to be a catalyst in the health sys-

tem and influence policy while enabling a seamless system of services

for the clients. To do so, CIAID supports research and evaluation as

means to optimize, replicate, and enable uptake of this model in

the public health sector. The CIAID has committed to implementing

a program evaluation as part of collaborative efforts to create a learn-

ing health care system for individuals with developmental disabilities

in Quebec, Canada.
3 | METHODS

The program evaluation was co‐designed using a Participatory Action‐

oriented approach with researchers and stakeholders from the clinical

setting at CIAID. A participatory research approach strengthens the

ability to build relevance and utility of the research findings37 and

aligns with the principles of integrated knowledge translation, by

which research designed in collaboration with stakeholders also gets

implemented and evaluated collaboratively.38 In this sense, the project

development itself already contributed to establishing an LHS. The

first author was funded by a CIHR Health System Impact Fellowship39

that enabled him to be an on‐site, “embedded” researcher in a nonac-

ademic organization. This positioned the researcher as a core member

of the organization with complementary expertise to that of the man-

agers and clinicians.40 As a researcher with experience in the autism

field and an understanding of the service needs in this population, this

evaluation opportunity, initiated by the organization, was an ideal fit

to better understand the nature of the program, the delivery context,

and the external validity the program could have.41,42

Our process of developing this program evaluation consisted of

five steps: (1) conducting an evaluability assessment to understand

what constructs could and should be evaluated based on organiza-

tional goals; (2) identifying the key questions for the organization

and potential indicators for these constructs; (3) operationalizing a

framework to support the evaluation domains and activities; (4) iden-

tifying relevant and valid measurement tools; and (5) consolidating

and implementing the evaluation in phases based on organizational

priorities.

3.1 | Conducting an evaluability assessment

We performed an initial assessment to identify which processes and

outcomes should be evaluated. The first author held multiple meetings

with leaders in the organization and analyzed organizational adminis-

trative documentation to learn about the organization structure and

context of the current public health system. The sequence of the

evaluability assessment is detailed below:

(a) The first author conducted individual, face‐to‐face, open‐ended

interviews all on separate days with the members of the manage-

ment team (multiple separate interviews with the president of the

organization and the senior project manager) and all the clinicians

involved (one doctor, one dentist, and two nurses) to understand

the goals, processes, and challenges. These initial interviews were

done using a semistructured interview protocol43 to create a logic

model of the service that described the clinic flow for both themed-

ical and dental services. Questions were developed by the

researchers and queried the chain of inputs, activities, outputs,

and outcomes. Documents related to the current service structure

and policies guiding the formulation of the clinical services were

retrieved.

(b) The documentation shared by the president of the organization

and the senior project manager of the clinic during the interviews



4 of 13 LAI ET AL.
were reviewed and analyzed. These ranged from consulting

reports to board meetings, internal meeting notes, and dashboards

tracking the current operations of the clinic.

(c) The first author contacted and conducted semistructured inter-

views with researchers and program evaluators in other organiza-

tions serving similar populations to gain insight into their research

and evaluation methods. These consultations were held with med-

ical and dental health clinics that served this population across

Canada as well as organizations in other sectors serving the same

population (eg, employment training). There were a total of seven

researchers and practitioners consulted from different organiza-

tions over a 2‐month period over the phone and by email corre-

spondence. Pertinent documents (eg, evaluation reports and

clinical forms) were requested and analyzed.

(d) To contextualize the documents retrieved from other organiza-

tions, the first author observed both the medical and dental clinics

at CIAID for a total of 3 days over 3 months. During those times

and in subsequently scheduled interactions, all the clinicians (doc-

tor, dentist, and nurses) were interviewed about their professional

trajectory (training, motivations), key successes and challenges on

a day‐to‐day basis in implementing the model, and outcomes they

see as important to capture.
3.2 | Identify key questions and potential indicators

Equipped with a thorough understanding of the organization, the

goals, and the challenges that were being faced on the ground, the

researcher and organization administrators worked to identify the

key questions that were priorities to the organization. This process

was done iteratively with the organization's administration, the
FIGURE 1 Program evaluation of a medical‐dental clinic in a primary car
clinicians, and researcher. A final meeting with the president was held

to align the key questions in the evaluation with the aims of the

organization.
3.3 | Establishing and operationalizing a framework

To organize the evaluation, we searched for a framework that would

guide the process. After a review of evaluation tools, domains, and

frameworks using the Training Institute for Dissemination and Imple-

mentation Research in Health (TIDIRH) website (http://www.dissemi-

nation‐implementation.org/select.aspx), the RE‐AIM framework31 was

selected to guide the evaluation based on the relevance to the key

questions identified and the demonstrated utility of the framework

in the literature across settings.32 Potential indicators were places as

domains of evaluation under the five axes in the framework (see

Figure 1). Since data and practice are integrated in an LHS, an exten-

sive search in the literature and conversations with experts in the field

(from the organization's research advisory panel made up of six mem-

bers) were used to identify validated tools for each domain that can

assess the outcomes of interest while being feasible for use in clinical

practice.
3.4 | Conducting a phased implementation

Once the framework was chosen, the domains developed, and the

approaches and tools identified, the implementation had to be phased

in. Priorities were set through discussion with the leadership (ie, pres-

ident and senior manager). Many of the considerations were related to

the current challenges that the organization was facing and what data

would be most helpful at this time to support and overcome those

barriers.
e setting based on the RE‐AIM framework

http://www.dissemination-implementation.org/select.aspx
http://www.dissemination-implementation.org/select.aspx
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4 | RESULTS

4.1 | Evaluability assessment

Interviews with the staff provided information about the internal

workings of the organization and the actual outcomes (versus per-

ceived) of each task identified as critical for service implementation.

The documentation received during these interviews consisted of

board meeting presentations, minutes, and notes. Altogether, the ini-

tial interviews and documentation provided insight into the context,

the external factors and setting, and the hypothesized effects and the-

ory of change of the service model.44 The theory of change was as fol-

lows: access to appropriate care for this population will lead to less

unnecessary use of system resources and more coordinated special-

ized care, resulting in better health outcomes at lower cost.

Documents reflecting implementation of similar services and struc-

tures were requested and received from four other organizations

across Canada (a national employment organization for people with

autism and other healthcare clinics that provide care for people with

developmental disabilities). Program evaluation reports from a national

employment organization that gave an initial sense of areas to focus

on in servicing the population of individuals with autism and related

disabilities. The most salient points included unique indicators to col-

lect specific to this population and methodological challenges to

collecting data in a clinic outside of the clinical workflow. Specifically,

areas identified included a focus on barriers to other community ser-

vices and noting the individual's level of function. From the health

clinics, documents reflecting best practices for this population were

reviewed (eg, intake forms, medical review of systems forms, and

behavioral checklists).

Structured observations of the clinical services were necessary to

ensure correspondence between what was proposed or described in

the received documentation and what was occurring in practice. A

first‐person perspective of the service and interviews with frontline

clinical staff also informed how feasible various parts of the evaluation

would be to implement, given the staff's constraints and timelines, the
TABLE 1 Key questions from stakeholders and potential indicators for e

Theme Main Question Details

Population Who comes to the program? Who are the patients

compared with the

targeted? Who has

Outcomes What changes because of

the program?

How are things differe

program? If we see

individuals are affec

which parts of the h

program impact?

Evidence base Is the program consistent with

the evidence base?

Does the program adh

What are the guide

evidence that suppo

Sustainability Can the program last? What is the current an

model? How does t

spread? What partn

the public health sy
physical environment, and the interruptions that occur in a clinical set-

ting. The interviews also provided information on the service capacity

and alignment with the vision of the organization. Potential barriers

for implementation of the evaluation framework that were considered

into the next phases of the project were influx of patients, staff capac-

ity, time to complete extra questionnaires, and volume of documenta-

tion already in place.
4.2 | Key questions and potential indicators

The initial findings from the evaluability assessment were presented to

senior administration to inform the development of indicators. In that

discussion, many of the questions that were of interest for researchers

had to be laid aside to focus on the relevant questions and outcomes

of interest prioritized by the organization. Table 1 presents the final

key questions identified for the program. These key or main questions

were categorized by themes and also broken down into more detailed

questions. After questions were established, the researcher reviewed

the literature to identify potential indicators and research approaches

that were related to these questions.

For each indicator, an evaluation approach was co‐created with

the organization's administrative team. For some indicators, validated

outcome assessment tools were selected to support a sound evalua-

tion framework that can be generalized and applied to other contexts.

For others, qualitative approaches such as narrative inquiry were more

helpful. For instance, activities such as mapping the players in the pub-

lic health system and process modeling of the service yielded them-

selves to qualitative methods.
4.3 | Operationalizing the framework

The RE‐AIM framework was chosen based on its comprehensive nature,

focusing on both clinical and long‐term outcomes, which aligned with the

objectives of the organization. The various indicators were further devel-

oped andwere placedwithin this framework (Figure 1). Multiple domains
valuation

Potential Indicators

seen in the program

potential population

access to the program?

Sociodemographic and clinical factors of

patients, caregiver characteristics

nt because of the

changes, which

ted, which families, and

ealth system does the

Patient health outcomes, satisfaction with

service, enabling self‐empowerment in

healthcare, change in acute emergency

visits

ere to best practices?

lines and existing

rts this model of care?

Clinic workflow and use of guidelines and

tools

d optimal funding

his model scale and/or

erships are built with

stem?

Operations and cost‐effectiveness, clinician
satisfaction, referral volumes, public

health system constraints, policy mapping,

other relevant agents in the sector
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were then conceptualized under each of the five axes to allow for contin-

ual improvement and for tracking system change (Table 2). According to

the characteristics of the program, the challenges being encountered in

practice, and the constructs in the framework, validated scales and mea-

sures were chosen through discussions with international experts (from

the organization's research advisory panel) and a review of the literature

(see Fleiszer et al45 and Murphy et al46). Consultation with external

experts were sought out to find practical evaluation tools.

A description of how each axis was conceptualized, the domains,

and some examples of the tools used is provided below. Please see

Appendix A for a comprehensive list of tools and a detailed description

of proposed delivery methods.
TABLE 2 Operational definitions and description of domains using the R

Axes Operational Definition

Reach Reach refers to the representation of the population targete

current patients who participate compared with the popu

catchment for this intervention.

Efficacy Efficacy refers to the impact the intervention has on key outc

Patient health outcomes, caregiver burden and distress, an

patient and caregiver satisfaction with the services provid

Adoption Adoption refers to how feasible the program is in practice. I

measure of how well the service providers have used the

intervention as planned and address issues such as adhere

usability, and acceptability. Additional measures of provid

professional development and contributions to this field of

are included.

Implementation Implementation refers to process fidelity, process evolution,

for effectiveness, and interactions with the extant health

system over time.

Maintenance Maintenance refers to the sustainability of the program, comp

factors such as capacity, public sector response, and

embeddedness in system and ecosystem evolution that th

intervention produces.
The “reach” axis of the framework seeks the level of representa-

tion the clinic (as the intervention) has compared with the targeted

population in the local context. Two domains were identified and

described: population need would be assessed by reviewing docu-

mentation that initiated the creation of this clinic, and patient char-

acteristics would allow for a comparison of the patients and

families that accessed this clinic compared with those in the general

population. One may hypothesize that certain sociodemographic or

clinical need factors (eg, length of residence in the country, mental

health need, and access to other services) may be associated with

more access to the intervention. Such data would inform how the

clinic ought to develop and grow.
E‐AIM framework

Domains and Description

d. The

lation

Population need—review government documentation and internal

reports about rates

Patient characteristics—compare the sociodemographic

characteristics of the patients and families that accessed care

compared with the population

omes:

d

ed.

Service access—track how patient's access to other community

service and supports change over time

Caregiver factors—track how caregiver burden, enablement,

depression, stress symptoms change over time

Health status—as a long‐term outcome, EMR data will be used to

track the health outcomes of patients over time

Patient satisfaction—track how caregiver satisfaction with

services provided change over time

t is a

nce,

er

work

Usability—continual feedback from staff about their satisfaction

with the current model and how to improve the model

Professional development and contributions—examining the

professional development of staff and their contributions to the

field (eg, research, service committees, teaching, and training)

costs

care

Adherence to best practices—fidelity to guidelines in clinical

operations

System reach and acceptability—an evaluation of consultation

services process by other service providers

Time expenditure—clinic flow obtained and analyzed using

Salesforce, a platform with the ability to capture operations

metrics

Cost‐benefit analysis—understand the synergies between medical

and dental care, team‐based care approaches and nurse‐only
clinic days

rising

is

Ecosystem evolution—documentation, interviews that elicit the

narrative of how things have changed, and public reports will

be analyzed to gain insight into the impact the clinic has made

over time

Capacity building—examine the staff training opportunities and

the exposure and perceptions of trainees to the service and

population, assess the extent other providers gain interest and/

or confidence to treat this population

Embeddedness in system—examine how the program is

incorporated into the public system through tracking referrals,

and consultation requests over time, partnerships with

academic faculties for research and training

Clinic process map—track how the theory of change and logic

model evolves with the environment in the complexity of the

public health system
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The “efficacy” axis was conceptualized as the impact the interven-

tion has on key outcomes. The key outcomes were informed by the

potential indicators aroundpatient health. Since the duration of the pro-

ject may not be sufficient to detect direct health outcomes, measures of

access to services and experience measures were selected to be col-

lected over time as short‐term indicators. These were grouped as the

following: service access—how much access the patient had to other

services in the community; caregiver factors—understanding caregiver

burden, enablement, self‐efficacy, depression, and stress; patient health

status—the overall health status of the patient; and satisfaction with

services provided. In regards to tools, caregiver satisfaction with ser-

vices (MPOC‐2047) and patient enablement (PEI48,49) were validated

tools that were deemed relevant for this service (see Appendix A for

detailed description and selection rationale).

“Adoption” was framed as the feasibility of the intervention based

on the practitioner's perspective (usability, acceptability) and if the

service providers were using the intervention as planned (adherence).

This axis also includes measures of how the intervention has aided the

professional developmental of the providers and their contributions to

their field of work.

“Implementation” refers to the fidelity and evolution to the pro-

cesses over time. Since the context and constraints of the health system

are continually changing, we expect that the clinical processwill inevita-

bly change, so measures of adherence to best practices and interactions

with other services are needed. For instance, clinicians external to the

organization that receive a clinical consultations from this clinic will

receive a questionnaire alongside the consult to evaluate the quality

and utility (Consultation Services Survey on Process, Satisfaction and

Utility50). Also, the number of referral to this clinic from various settings

will be tracked. Thiswill be a proxy for systemembeddedness.Measure-

ment of time expenditure throughout the clinical workflow will be col-

lected using SalesForce to streamline operations. A cost‐benefit

analysis was conducted to understand potential synergies between

medical and dental care from an organizational perspective as it is

unclear if a completely integratedmedical dental clinic is themost effec-

tive approach for the organization at this time.

Lastly, “maintenance,” or sustainability, is heavily informed by the

program goals of the organization. The program goals are to improve

access to appropriate care for this population and catalyze further

action by the public sector in the provincial health system.Documenting

the evolution of the ecosystem due to this new clinic as a systems map

(eg, referral corridors, partnerships with other organizations, other sim-

ilar initiatives, and policy changes) will provide insight into the impact

over time. Also, capacity building through linkages and partnership with

academic health centers and training opportunities for other clinicians

will be documented.
4.4 | Conducting a phased implementation

In collaboration with the organization administration, we established

how the evaluation should be implemented, considering both the

internal and external challenges faced, the practices and areas of
growth in the organization that were occurring, and the conceptual

framework adopted. On the basis of the current environment and

the existing infrastructure, two factors were deemed most relevant

in establishing an evaluative structure: the ease or ability to build

infrastructure to collect data in each domain and the importance of

having that data to meet the organization's goals at this point in time.

These factors were used to prioritize the domains and phase in the

evaluation plan (Figure 2). Specific clinician feedback was sought to

validate these ranks and identify contingencies from their vantage

point (eg, hurdles in the clinical workflow). This led to the planning

the phases of implementation of the evaluation.

Other practical opportunities integrating evaluation capacity into

operations were identified. For instance, the clinic is currently

transitioning to an integrated EHR. This is creating an opportunity to

integrate data elements in the EHR that would be extractable and

usable for research and learning purposes. These metrics collected

would align with what is important for clinical practice and inform fur-

ther growth. In parallel, the development of tools such as a new intake

form for patients and end‐of‐visit satisfaction questionnaires are being

redesigned to feed into an EHR platform and align with the evaluation

framework.
5 | DISCUSSION

Evaluation is a crucial part of building an LHS. In this paper, we docu-

ment the development of an evaluation framework for a medical‐

dental service for adults with developmental disabilities in Montreal,

Canada. Our experience demonstrated (1) the utility of a comprehen-

sive framework that captures contextual factors in addition to clinical

outcomes, (2) the need for validated measurement tools that are not

cumbersome for everyday practice, (3) the importance of understand-

ing the functional needs of the organization and building a sustainable

data infrastructure that address those needs, and (4) the need to com-

mit to an evolving, “living” evaluation in a dynamic health system.

Overall, we provide insights into evaluating the integration of pro-

cesses of care for vulnerable populations with chronic conditions in

health care systems and embedding knowledge generation processes

into operational systems towards developing an LHS infrastructure.

The RE‐AIM framework in developing an LHS adapting an

established framework provides the opportunity to build on previous

knowledge. Since RE‐AIM was shown to have such utility across mul-

tiple contexts and settings32 and also be relevant over time, from the

development, adaptation, and summative evaluation of interven-

tions,34-36 we chose it to guide our thinking around factors of imple-

mentation, particularly as information management and data intake

platforms were being refined. Similarly, others have introduced RE‐

AIM as an assessment tool to guide adaptation of existing community

programs.51 This approach would be useful in supporting the optimal

scale and the spread of any systems intervention, as there is an

emphasis on maintenance, or sustainability, in the framework. This

guides the understanding of how effective and evidence‐informed

practices are taken up by the larger system that the intervention is
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situated in. In our case, this would be a way to scale the service to

other similar settings within the province and nationally and also to

support the continuity of funding for the program. Altogether, we

found this framework to be useful in the development of an LHS, as

the axes guide future action by emphasizing adoption, implementa-

tion, and the context required for sustainability of the intervention

over time.
5.1 | Measurement tools

There are many measurement tools used in clinical research studies,

but the majority are not applicable for use in a learning system. As

we were conceptualizing each domain and identifying tools to capture

data, finding validated instruments that would rigorously assess the

clinical outcomes of interest while being feasible to employ in the

world of practice was a challenge.52 Mindful of data collection for

the sake of data, we wanted to find patient‐ and provider‐centered

data collection methods of outcomes that would drive change (see

Appendix A for our selection of tools and rationale). In many domains,

the standardized, psychometrically tested tools were impractical and

not feasible to use, being too lengthy or not relevant to quality

improvement directly. In addition, the limited number of financial

and human resources constrain the extensiveness of evaluation and

create a situation to streamline what is practical for organizations.

In an era of big data, there are many opportunities to utilize pow-

erful analytics on quantitative datasets,53 linking population and

clinical‐level data in a single system. However, clinical models are typ-

ically introduced into complex systems with multiple interdependent

agents,54 and thus, outcomes are affected by multiple factors and
are not directly and linearly produced.55 Quantitative data may pro-

vide limited insight about complex processes and contextual elements

surrounding the implementation of the service. Qualitative approaches

in LHS can provide richer understanding to improve care by capturing

these contextual elements and nuances of stakeholders' perspectives

in to the LHS (for example, see Munoz‐Plaza56). In our setting, imple-

mentation and sustainability axes heavily relied on qualitative data—

the mapping out of partnerships, specialist referral corridors for

patients, and other key players in the health system to engage—all

these rely on narrative inquiry and interview data with stakeholders.

Indeed, others have recently highlighted the use of RE‐AIM in qualita-

tive evaluation.57 Overall, the comprehensiveness of an evaluation is

strengthened by employing mixed‐methods approaches.58
5.2 | Infrastructure for functional needs

EHRs carry the potential to transform care, evaluation, and clinician

practice.59,60 Integrated records across multiple points of care is

important especially for community health providers serving people

with complex health needs (.61) However, integrating the data into

an iterative quality improvement cycle has been a systemic chal-

lenge.62 Fraught with privacy and safety concerns,63,64 uptake of

these data collection systems has been slow,65 a major challenge being

the lack of interoperability across sites.66

At the same time, building an evaluation for an LHS requires infra-

structure support. As a program adapts and optimizes their workflow

process and as organizations grow in capacity and scope, it is impor-

tant that the functional needs guide the development of such infra-

structure. Knowing those needs rather than collecting data out of
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convenience or habit requires close iterative coordination between

leadership, researchers, and data managers. In this intervention, an

EHR system and other IT infrastructure were being implemented con-

comitantly as the evaluation was rolled out, creating opportunities to

embed research and evaluation infrastructure into the clinical environ-

ment.67 In the near future, the use of patient/person‐centered tech-

nologies (eg, phone apps), where the health data is housed and

managed by the individual, will change the infrastructure and granular-

ity of program evaluation.
5.3 | Sustained learning through iteration

Organizations need to have capacity to map out a comprehensive

evaluation plan initially and maintain resources to iteratively assess

how the plan should evolve. Since contexts are ever‐changing and

health systems are complex in nature, organizations that want to stay

relevant over time need to embed evaluation within their delivery sys-

tem and iteratively update their evaluation plan to remain relevant as a

learning system. Traditional evaluations have been thought of as for-

mative or summative in nature, respectively to inform the adaptations

needed during implementation or to give a final report after a project

is complete. However, in the learning cycle, a learning68 or develop-

mental5 approach to evaluation may be more suitable. For instance,

public health system constraints, changes in political direction and

partnering organizations, and internal changes such as staffing growth,

EHR implementation, and physical space for this clinic will drive the

need to review of these domains and decisions about when to imple-

ment each part of the evaluation.

On the basis of the pace of growth and direction in an organiza-

tion, certain components may be measured, adapted, or ceased to be

measured at different times to ensure the evaluation supports the

goals of the organization. This learning mindset requires an alignment

of values from leadership, practitioners, and the clientele.69 An organi-

zational culture can facilitate collaborations between program

managers/administrators and evaluators/researchers that will be more

effective in sustaining a learning system. Structures that build internal

research capacity and support embedded researchers enable the orga-

nization to achieve the tenets of an LHS.70 At the same time, relying

on funding from academia entirely may undermine the sustainability

of the LHS. Given the need to coalesce local practice with systemati-

cally derived knowledge,71 organizations ought to spearhead these

collaborations through incentive structures to attract research staff.
5.4 | Limitations

Limitations of this work include the following. This work was done in

one organization in the public health system in Montreal, Canada,

and therefore, may not apply equally in other settings. However, the

principles, learnings, and process of adapting an evaluation framework

are still relevant regardless of context. This work focuses on a specific

population with unique differences in communication that shaped

how services were structured and delivered. This model itself,
therefore, may not apply to all chronic conditions. At the same time,

as demonstrated in other pediatric populations with disabilities,72

focusing on the barriers in various vulnerable populations may bring

to light solutions that will strengthen our health system in general

(eg, better support for transitions, navigation of multiple sectors, and

appropriate provider‐patient communication). Lastly, organization

leadership and culture welcomed and supported evaluation efforts

extensively. Other initiatives may receive more pushback if there is a

lack of understanding of the benefits of research and evaluation for

organizational objectives. Organizational awareness of the benefits

of building an LHS will lead to greater capacity and ease in this area.
6 | CONCLUSION

Creating an LHS for complex care populations requires a multi‐leveled

approach that considers different stakeholders' needs and ongoing

evaluation. Responsive evaluation that aligns with organizational

needs and goals is a critical component of the LHS cycle. The RE‐

AIM framework offers a structure to consider meaningful axes to sup-

port evaluation within an LHS based on its comprehensiveness and

flexibility to be used across time and setting. Continuous engagement

between researchers, leadership, and clinicians is necessary for devel-

oping such an evaluation. Identifying feasible system‐ and

stakeholder‐relevant measures to support evaluation is a challenge,

pointing to the need to develop approaches that capture important

clinical outcomes but also easy to apply in collecting continuous,

high‐volume data. Lastly, having a sustainable infrastructure that is

lean enough to withstand fluctuations in financial and human

resources is essential to ensure longevity of such programs.
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APPENDIX A
Approaches and tools used to operationalize domains of RE‐AIM evaluation framework for a primary medical‐dental service for adults with devel-

opmental disabilities
Axis, Domain Description of Approach and Tools Delivery

Reach, population need Assessed by interviewing the president of the organization to identify documents that

pertain to the initiation of the clinic and map out existing services. Those documents

include the government ombudsman reports made available on public websites, press

releases, and internal consulting and environmental scans that show the gap that this

clinic was created to address. These were both publicly available documents and

documents internal to the organization.

Interview

Reach, patient characteristics Assessed by questionnaires asking about ethnicity, time in Canada (recent immigrant),

income bracket, and education modified from a Canadian Autism National Needs

Assessment Survey and published by Lai and Weiss.73 This survey uses multiple choice

options that were developed with stakeholders (community service organizations

leaders and families in the ASD field), along with questions selected and validated from

other research.

Questionnaire and clinical

intake forms

Efficacy, service access Assessed by asking about what health and social services have been used in the last

6 months, emergency health services accessed in the past 6 months, and type of

emergency department visits.73

Clinical intake forms

Efficacy, caregiver factors We explored the use of the Brief Family Distress Scale (BFDS)74 and the Revised

Caregiver Appraisal Scale (RCAS)75, the Depression Anxiety Stress Scales (DASS‐21)76.
After consultation with experts in this domain, we decided to use the BFDS and the

DASS‐21 based on usability and brevity. In the DASS‐21, we specifically used the stress

and depression subscales since that has previously been shown to be affected in

caregivers (Lunsky, personal communication, 2018). Further consultation with service

providers led us to not administer this as part of the intake form but as an additional

survey later on. The reasoning was to avoiding the impression that caregivers were

being studied while they were seeking and accessing services at the clinic. The RCAS

was not used based on feasibility in this setting and length of the overall evaluation.

Questionnaire and clinical

intake forms

Efficacy, health status Overall health status was measured by caregiver report (Idler and Benyamini,77 Patient

Enablement Inventory used previously in Lai and Weiss73). Specific questions around

oral health that had both clinical and research utility were co‐designed with the dentist.

In addition, chart review of electronic medical record data forms is used to obtain the

full clinical picture and offer cases to illustrate the changes in health. Data from the

initial intake form and active diagnosis to track the medical complexity of the patient

will be collected in the EHR. Specific variables to be included are concurrent diagnosis

per patient, to be quantified by type and severity to better describe and subdivide our

sample.

Questionnaire and clinical

intake forms

Efficacy, patient satisfaction To have a patient‐centered measure of service quality, after a review of the Patient‐
Reported Outcome Measures (PROMs) literature, we decided to use the Measures of

Process of Care‐ 20 (MPOC‐2047), the Patient Enablement Inventory (PEI48, 49) with

an open-ended section for comments (Bayliss et al78). The MPOC‐20 will be

administered once a year to all patients, and the PEI with a comment section will be

given after each visit as a proxy self‐care and self‐efficacy, a short‐term indicator of

program efficacy.

Questionnaire and clinical

end‐of‐visit forms

Adoption, usability Assessed by continual feedback from staff about their satisfaction with the current model

and how to improve the model.

Interviews

Adoption, professional

development and

contributions

Assessed by interviews with the service providers in the clinic to track their career

development, contributions to the field at large and teaching to trainees. This was

measured in part by the number of professional collaborations and trainees reached

directly and indirectly (eg, teaching, and knowledge transfer activities). Individual

semistructured interviews with providers ask about the benefits they see in this

specialized clinic. Interviews will target user perceptions of the efficacy and impact of

the clinic and potential areas of development. In addition, we will ask about impacts on

their career development. For example, we will ask “how has your involvement in the

clinic impact your professional and research trajectory?”, “what are the benefits and

synergies you see in this model of care?”, “how many additional trainees have you

taught as part of this clinic and what do you see as the impact of those exposures?” etc.

Interviews



(Continued)

Axis, Domain Description of Approach and Tools Delivery

Adoption, adherence to best

practices

Assessed by EMR data that examines the number of times clinical guidelines or specific

algorithms were used appropriately in an evidence‐informed fashion.

EMR analytics

Implementation, system reach

and acceptability

Assessed using a Consultation Services Survey on Process, Satisfaction and Utility.50 This

survey will be sent to external physicians to gain their perspective on the quality and

value of the services this clinic offers. This package will be sent along each consultation

report that the clinic provides.

Questionnaire

Implementation, time

expenditure

Assessed by using Salesforce, a platform with the ability to capture operations metrics in

the clinic to optimize scheduling and workflow

IT analytics

Implementation, cost‐benefit
analysis

Assessed by interviews with managers and clinicians to explore the synergies between

medical and dental care, team‐based care approaches and nurse‐only clinic days,

including the regulatory and financial constraints in the local public health system

Interviews

Maintenance, capacity building Assessed by survey will be sent out electronically via email after a consult report has been

given to the requesting service provider and surveys to trainees (eg, residents) gauging

their comfort and confidence working with this population

Questionnaire

Maintenance, system

embeddedness

Assessed through tracking referrals and consultation requests over time through reports

from the EMR. These data will be quantified and will increase our knowledge of the

embeddedness of this clinic into the greater health system and how the changes in

volume relate to clinic development.

EMR analytics

Maintenance, clinic process map

and ecosystem evolution

Individual semistructured interviews will be completed with management staff to

understand the development of the clinic and the context surrounding it. Sample

questions include “what were the hurdles in implementing this model?” “what were the

key ingredients to integrate this model into the current health system?”, “what

challenges were unforeseen and how did you overcome those?”. Pertinent documents

will be analyzed to trace the path from inputs to impact in the development of the clinic.

We will be able to identify partners/providers in external organizations that may

provide insights around how the landscape has changed because of this. We will also

map out the formal and informal corridors established with the public sector services

network.

Interviews
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