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Co-designing, measuring, and
optimizing innovations and
solutions within complex adaptive
health systems

Maria Alejandra Pinero de Plaza®, Lalit Yadav and Alison Kitson

The Caring Futures Institute, College of Nursing and Health Sciences, Flinders University, Adelaide, SA,
Australia

Objective: To introduce, describe, and demonstrate the emergence and testing of
an evaluation method that combines different logics for co-designing, measuring,
and optimizing innovations and solutions within complex adaptive health systems.
Method: We describe the development and preliminary testing of a framework to
evaluate new ways of using and implementing knowledge (innovations) and
technological solutions to solve problems via co-design methods and
measurable approaches such as data science. The framework is called
PROLIFERATE; it is initially located within the ecological logic: complexity
science, by investigating the evolving and emergent properties of systems, but
also embraces the mechanistic logic of implementation science (IS) (i.e., getting
evidence-based interventions into practice); and the social logic, as the study of
individuals, groups, and organizations. Integral to this logic mixture is measuring
person-centered parameters (i.e., comprehension, emotional responses, barriers,
motivations, and optimization strategies) concerning any evaluated matter across
the micro, meso, and macro levels of systems. We embrace the principles of
Nilsen's taxonomy to demonstrate its adaptability by comparing and
encompassing the normalization process theory, the 2 X2 conceptual map of
influence on behaviors, and PROLIFERATE.

Results: Snapshots of ongoing research in different healthcare settings within
Australia are offered to demonstrate how PROLIFERATE can be used for co-
designing innovations, tracking their optimization process, and evaluating their
impacts. The exemplification involves the evaluation of Health2Go (the design
and implementation of an innovative procedure: interdisciplinary learning within
an allied health service—community-based) and RAPIDx_Al (an artificial
intelligence randomized clinical trial being tested to improve the cardiac care of
patients within emergency departments—tertiary care).

Conclusion: PROLIFERATE is one of the first frameworks to combine ecological,
mechanistic, and social logic models to co-design, track, and evaluate complex
interventions while operationalizing an innovative complexity science approach:
the knowledge translation complexity network model (KT-cnm). It adds a novel
perspective to the importance of stakeholders’ agency in the system by
considering their sociodemographic characteristics and experiences within
different  healthcare settings (e.g., procedural innovations such as
“interdisciplinary learning” for Health2Go, and tech-enabled solutions such as
RAPIDx_AI). Its structured facilitation processes engage stakeholders in dynamic
and productive ways while measuring and optimizing innovation within the
complexities of health systems.
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Background

Globally, health systems are under pressure due to increased
healthcare utilization and its associated demands. Limited access
to health services is rising because of the increasing number of
people living with more than one chronic condition and non-
communicable diseases (NCDs), such as heart disease, cancer,
diabetes, and others (1-7). Apart from NCDs and the rising
demands around caring for aging populations (4, 5), the existing
COVID-19 pandemic has demonstrated that the ramifications of
a single communicable disease have far-reaching effects in terms
of accentuating preexisting inequalities in healthcare (1-3, 6, 8).
Although, between 1990 and 2019, the Healthcare Access and
Quality (HAQ) index increased overall (19.6 points, 95%
uncertainty interval 17.9-21.3), particularly in the young age
group, it also indicates that healthcare access and quality are
lagging among those belonging to lower levels of social and
economic development (i.e., those of working age (15-64 years)
and post-working age (65+ years)) (9).

Addressing current healthcare access and quality trends and
responding to demands around better health services for patients
with multimorbidity or populations affected by communicable
diseases requires the implementation of changes in the health
system via innovations and or solutions; these concepts refer to
using either new knowledge or discovering new ways of using
existing knowledge (innovations) and technology (knowledge
activated by some technological solution) to solve health
problems; for example, developing vaccines, devices, and
diagnostics, new drugs, as well as new techniques or processes
for designing, engineering, or manufacturing health products,
healthcare
policies, and services (8, 10, 11). However, the implementation of

treatments, management approaches, software,
any of these innovations requires a good understanding of the
health system and their impact within so that the innovations
can be accepted and utilized (i.e., uptake) across time (i.e.,
sustainability) or modified to work according to changes (i.e.,
optimized) or de-implemented when necessary. To that end,
according to the WHO, “a health system is most simply described
as being made up of component parts (eg., stakeholders and
organizations), and interactions (e.g, functions) that promote,
restore and maintain health and that, taken together, form a
unified whole” (1, p. 3).

As COVID-19 demonstrates (1-3, 6, 8), implementing
innovations within ever-changing health system environments
requires collecting and interpreting data about the whole health
system structure, functions, and parts; this is done by gathering
large datasets analyzed with computational methods (a procedure
referred to as big data) (12, 13). Such approaches—collecting
data about engaging people, their connection with each other
and their environment (organizations), and their respective views
—represent, for many businesses and technological sectors, a
fundamental condition for assessing the impact of new
knowledge in the shape of innovation (12-15). In this context, a
crucial step for delivering person-centered healthcare services,
policy, research projects, and programs is evaluating data with

the contribution of such stakeholders (people affected by the
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innovation being implemented) (14, 15). Yet, working with
stakeholders and their data involves a paradigm shift. For
example, the transition requires, among other changes, moving
away from a single disease model toward a more holistic one, in
which the totality of the personal experience can provide
essential insight about a solution relevant to the person and the
health system; this refers to the evaluation of the effect and
impact that the introduced solution may have, could have, or is
having in light of its users’ feedback (9, 16, 17).

A lack of engagement with relevant stakeholders or their
exclusion from analyzing information concerning their personal
experience may bring negative consequences. For example,
despite an overall increase in evidence-based resource allocation
over the last decade, the distribution of such resources has
mainly been determined by population-based surveys on risk
factors and the existing scope of health and medical research,
which is focused on disease- or discipline-specific outcomes
(9, 16). A more holistic view of the health system can come from
working with all groups affected by the change or innovation we
are planning to introduce; yet, a clear gap in knowledge and
practice has been identified concerning such attempts (1-3, 8, 18,
19). For example, the understanding and utilization of co-design
methods for research, implementation, and evaluation purposes
is often referred to as poor when co-design is understood as the
meaningful involvement of users of innovation or solution across
all discovery phases (1-3, 8, 18, 19). In this way, there is an
increasing demand for shepherding the data collection and
analysis of big data to guarantee that their interpretation reflects
the issues of relevance for patients, families, communities, and
other stakeholders. This is still an issue for decision-makers,
academics, and practitioners as more data are increasingly
collected and analyzed from a limited or partial perspective that
needs to reflect the dynamics of the health system, its functions,
and its parts (1-3, 8, 9, 16, 18, 19).

In the context of co-design, meaningful involvement means the
non-tokenistic participation of stakeholders. Their roles and
contributions must be explicitly described, defined, and auditable
across all processes of a project; this means that their tasks and
functions confer them influential voices and decision-power
(14, 15, 19). This type
implementation, and development processes permit the capturing

of democratization of research,

of important insights on the attributes and connections between
people and groups and eventually incentivize change (i.e., better
knowledge uptake and health) (1-3, 8, 18, 19). For example,
today, the investigation of the health system through the lens of
people’s experiences, may capture information about climate
change and war. These subjects may seem separate from
implementing a health solution. Still, those events cause injuries
and illnesses within many populations and disrupt the operation
of healthcare facilities and health due to migration, poverty, food
insecurity, racism, and other socioeconomic issues (1-3, 8, 18,
19). These connections between topics and sectors that initially
seem disconnected from implementing health innovations
demonstrate that implementing change within health systems
extends beyond the health sector. Therefore, implementing

changes for better delivery and access to healthcare services
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broadens to considering the social determinants of health (e.g.,
biological, socioeconomic, political, and psychological factors
affecting individuals and the promotion or restoration of their
health) (1).

The poor engagement of stakeholders from different sectors
may limit the ability of researchers and decision-makers to
capture important information and the capacity to interpret
people’s experiences concerning innovation (14, 15, 19). For
instance, when implementing and evaluating a new treatment,
limit the
interpretation of data patterns on the behavior of organizations;

failing to engage stakeholders can researchers’
e.g., hospitals and communities, and their functions (e.g.,
healthcare their

treatment’s positive and negative implications according to its

services and utilization) concerning the
different users (e.g., clinicians delivering the treatment) or other
end-users (e.g., patients, family members, and their reported
changes on their roles and behaviors as a result of the treatment
implementation).

A systematic review and meta-analysis of consumer
engagement in healthcare policy, research, and services has come
to the same conclusions as studies addressing longitudinal
solutions around urban development and community health
(14, 15). Both studies recommend using participatory methods
such as co-design and quantifiable approaches (e.g., big data).
Their commonality appreciates the importance of measuring
engagement for the sustainability of the implementation of
innovations and their uptake; this refers to the scale-up or the
adoption of the behaviors that the innovation requires from its
different users (14, 15, 19). These strategies are relevant to
facilitate a better distribution of power and expertise throughout
the discovery, implementation, and evaluation processes because
they result in innovations informed by insights from experts and
the knowledge gained through people’s lived experiences across

all relevant sectors involved (14, 15, 19).

Research objective

The presented background concerning healthcare utilization,
innovation, co-design, and its relevance for implementing and
influencing change within the health system coincides with other
studies that suggest tapping into different logics or methods to
achieve better implementation uptake and health (5, 20-22).
Those studies imply that implementation and its uptake within
health systems is not only about bringing evidence-based
interventions into practice (known as mechanistic logic). It
requires considering the evolving and emergent properties of the
person’s networks (identified as the ecological logic) and the
study of the social organizations, groups, and individuals
(covered by the social logic) (20, 22). Mixing or integrating these
logics and their most relevant methods could help to recognize
effective implementation processes for innovations and the best
approaches for their sustainability and optimization (or not)
considering their relevant contexts and settings within the health
system (5, 20-22):
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1. Ecological logic: complexity science, the field investigating the
evolving and emergent properties of systems (15).

2. Social logic: social science, which concentrates on the social
study of individuals, groups, and organizations (15).

3. Mechanistic logic: implementation science as the field bringing
evidence-based interventions into practice (15).

As introduced in the background, a practical combination of
ecological, mechanistic, and social logic is required, focusing on
co-design and measurable approaches. This need is reflected in
reviews demonstrating that millions of dollars are lost yearly in
implementing health innovations that still need to achieve their
expected uptake despite being backed up by robust evidence of
their benefits (19, 20, 22). Consequently, responding to the need
for such a methodological integration, this manuscript
introduces, describes, and demonstrates the emergence and
testing of an evaluation method that combines those logics for
co-designing, measuring, and optimizing (or not) innovations

and solutions within complex adaptive health systems.

Methodology

Initially, the task of combining different logics was triggered by
evaluating the impact of a video on stakeholders’ perceptions of
frailty, described elsewhere (23). The video was co-designed with
health and their health
researchers, and clinicians (this aspect of the video is consistent

consumers, e.g., patients carers,
with social logic objectives). However, the video was created to
disseminate and facilitate the utilization of evidence-based
information for managing frailty (objective aligned with
mechanistic logic) by reflecting on consumers’ experiences and
priorities (which also reflects the characteristics of the ecological
logic) (23). Evaluating this combination of aspects from the
perspectives of the video’s stakeholders (i.e., users such as health
promoters and partitioners and end-users such as patients) was
essential to understanding and measuring its impact. Therefore, a
group was created to integrate a practical way of evaluating the
video. The group involved many stakeholders who were not
involved in the video creation team (23) but with the
representation of different sectors (areas of knowledge) associated

with the audiovisual resource:

o clinicians from different disciplines;
o artists;

e a mass communicator;

o health researchers; and

o health consumer advocates.

This
transdisciplinary

stakeholders decided
approach;  this

group of to work using a

means incorporating the
knowledge from their different disciplines and experiences to
produce an evaluation that transcends the boundaries of their
various fields. This transcendence aspect means moving their
contributions to areas beyond their personal experiences/
disciplines to create, together, a new way of evaluating the
impact of the video, considering its different aspects/logic (24—
27). The resulting video evaluation procedure is summarized in
Figure 1 and explained in Table 1.
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2 Mechanistic logic

tools

FIGURE 1

Operationalizing
“the knowledge
translation
complexity
network model”

Incorporating principles of body
map evaluation methods and

Development of the PROLIFERATE framework. The transdisciplinary group has been working together for 3 years, on which COVID-19 changed the
operative dynamics toward online communications and meetings. Benefitting mostly from iterative online discussions and presentations to peers,
health consumer advocates, and health practitioners, the group inductively integrated the combination of logic presented in Figure 1 and Table 2 (24,
28-30). The mixture of their personal and methodological experiences, skills, reasoning, and areas of research resulted in a high-level combination of
procedures and methods to evaluate different processes, outputs, and products via participatory research: PROLIFERATE. It is required to gain
familiarity with the evaluation methods, mixed-methods research approaches for achieving spread, and scale-up of innovation explained in Tables 1
and 2 and illustrated across all figures of this manuscript to comprehend the PROLIFERATE framework, its focus, procedure, and its operationalization.

PROLIFERATE: An adaptable

framework with tools to evaluate

different processes, outputs, and
products via participatory research

Using the learning, evaluation, and
planning framework and a “dialectical
pluralist approach.”

The multi-logic combination of Table 1 was eventually adapted,
modified, and applied to other projects evaluating different
innovations and involving their respective transdisciplinary groups.
These iterations resulted in a combination of the methods reflected
in Figure 2 and used in the exemplar cases presented in the
“Results” section of this manuscript (24, 28-30).

PROLIFERATE ecological logic: the basis of
the evaluation

Comprehending Table 1 and Figure 2 involves understanding
the knowledge translation complexity network model (KT-cnm),
which is defined as a network that optimizes the -effective,
appropriate, and timely creation and movement of knowledge to
those who need it to improve what they do (31). The model is a
core component of PROLIFERATE because, by operationalizing
it, evaluators can identify ways to identify the movement,
adaptation, and acceptance of innovations within complex and
adaptable processes; this is because they are dependent upon the
decisions and actions of individuals and teams, and their
connections across and between multiple networks (31). The KT-
cnm is based on the concepts and definitions presented in
Table 2 (replicated with authorization (31)).

The KT-cnm (31) brings the ecologic basis of PROLIFERATE
(defined in Table 1 and illustrated in Figure 3). Having the KT-
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cnm as a foundational component of PROLIFERATE is of
interest to the field of IS because it means operationalizing a
novel way of considering the evolving and emergent properties of
the health systems and developing, identifying, implementing,
and evaluating solutions that attempt to respond to the
challenges presented in the introduction (22, 31, 37).
PROLIFERATE was designed to help to identify relevant
stakeholders (nodes, hubs, clusters, and networks) represented in
the five sectors of Figure 3 (Governments; Community including
Industry; Health, Education, and Research) and aims to view and
measure how those sectors function dynamically in space and
time as clusters that differ in frequency of interaction and goals
across the KT (Problem
Knowledge creation, Knowledge synthesis, Implementation, and

stages/processes identification,
Evaluation) (see Figure 3 and explanations in Table 1) (31).

The measuring objectives of the PROLIFERATE evaluation
framework given the KT-cnm also take a mechanistic logic (as
per Table 1) and therefore are compatible with IS broader
methodological objectives because PROLIFERATE aims to (21):

1. describe/guide the process of translating research into practice

via process models (21);
2. understand/explain what influences implementation via
determinant frameworks, classic theories, and implementation
theories (21); and

3. evaluate implementation via evaluation frameworks (21).
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PROLIFERATE FRAMEWORK

EVALUATION PROCEDURE

B A

A transdisciplinary ~ The group co-defines and identifies Data collection ~Benchmarking analysis considering the The group prepares The group disseminates
group is created, evaluation needs, design, and (sampling).  transferable PROLIFERATE score on  targeted transdisciplinary their co-designed
embracing stakeholders establishes benchmarks, the four first constructs to evaluate: strategies considering  optimization strategies
associated to the considering PROLIFERATE’s sociodemographic data and  and/or sustainability
evaluated matter. evaluation focus. *  Poor Impact=none or only one successful construct construct #5. recommendations.

e Average Impact= two successful constructs
e Good Impact= three successful constructs
.

Excellent Impact= four successful constructs

PROLIFERATE CONSTRUCTS (EVALUATION FOCUS)

@

1. Comprehension

©

2. Emotional responses

7

—

4. Motivation 4

",
7

{
g Q
g )
é

5. Optimization

-
M 3. Uptake barriers

Sociodemographic variables

FIGURE 2
PROLIFERATE framework (evaluation procedure and focus components) (24, 28-30).

TABLE 2 The nomenclature used and working definitions of the knowledge transition (KT) complexity network elements (31).

Term Explanation

Node A single agent (individual, process, or virtual system) that interacts with other single agents (nodes)

Hub A single agent that interacts more extensively with other nodes and becomes the champion for collective actions, within and between clusters

Cluster A subnetwork made up of nodes and hubs. The sub-network comprises a number of nodes, some of which act as hubs, pursuing the same goals
A cluster may be a subnetwork involved with key areas of activity (such as PI) or a subnetwork within a sector (such as a university health
science research group)

Network A collection of nodes, hubs, clusters, and the connections between them

Problem identification (PI) | The process by which societal challenges, issues, or problems are formulated, defined, and constructed to proceed to systematic investigation

Knowledge creation (KC) Describes what is traditionally termed basic, clinical, pre-clinical, epidemiological, health services, and population health research approaches to

answering health related problems

Knowledge synthesis (KS) The rigorous and systematic generation of evidence-based products (patents, materials, tools, programs, and guidelines) for application in policy

and practice

Implementation (I)
Evaluation (E)

The rigorous application of new knowledge into policy and practice in a theory informed and reflective way

The explicit and systematic review of key processes of KT and broader objectives within and across a range of complex and interconnected
sectors and networks

Complex adaptive system
(CAS)
KT complexity network

Complex systems (e.g., within research institutions, health systems) and KT processes (e.g., PI, KC) that are a collection of diverse connected
nodes or parts with interdependent actions. The behavior of a CAS is generated by the adaptive interactions of its components

The umbrella term that describes the components of the overall network that connect and interplay in order for KT to occur. Different
stakeholders collaborate within a dynamic discursive space to ensure that appropriate information is being developed, refined, and mobilized
throughout the network to the appropriate nodes, hubs, clusters and sectors

Research into IS methods and practice indicates that methods
combining the above objectives tend to be too general (lacking details
in their how-to components) or too specific, needing more
transferability (21). Therefore, the PROLIFERATE design tries to
bring balance between such extremes (i.e., becoming too general or
too specific) by using the principles of body map evaluation tools (see

Frontiers in Health Services

Table 1) (32, 33), to establish constructs (i.e., person-centered
parameters) that can capture the stakeholders’ comprehension,
emotional responses, barriers, motivations, and optimization
strategies concerning any evaluated matter (32, 33), while evaluating
stakeholders’

interactions with their context and grouping them (see Figures 2 and 4).

sociodemographic characteristics to assess their
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Problem Identification
Implementation
Knowledge Creation

Evaluation

Knowledge Synthesis

@0eO0E

FIGURE 3

The knowledge translation complexity network model (KT-cnm) (31). The overlapping of lines (connection between KT stages) and colors (different
sectors) represent the complexities of the ever-changing conditions of a complex adaptive system (CAS)

O Community
O Health

O Government
O Education
@ Research

PROLIFERATE mechanistic logic: the focus
of the evaluation

Figure 4 provides a simplified view of the five non-hierarchical
person-centered parameters of PROLIFERATE called constructs;
they were included in the PROLIFERATE design as the focus of
the evaluation (as per Figure 2) to explore the person

construction of meaning or their perceptions concerning any
evaluated matter. Evaluating these constructs in combination
with the person’s sociodemographic characteristics (or variables)
is essential, as such variables play a similar role to the social
determinants of health mentioned in the background of this
manuscript (1). To that end, the constructs can help to capture

and measure the multiple interacting social structures and

Age
#1 Comprehension
Gender
#3 Uptake barriers
Roles

Previous knowledge and
experiences

Personal attributes Tech access

FIGURE 4

affiliation networks—grouping—to map multilevel social networks).

PROLIFERATE CONSTRUCTS
and surrounding examples of potential sociodemographic grouping variables or networks

PROLIFERATE's five non-hierarchical constructs and the person’s sociodemographic characteristics (i.e., examples of variables for creating possible

Ethnicity

#2 Emotional responses
Institutional culture

Takeaway

#4 Motivation

Socio-economic status

#5 Optimization

&
®

Education

®-

Location Ideology
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ecological networks by identifying the stakeholders’ functions
within the KT-cnm sectors of the health system.

Ideas around the constructs’ measurement and their mapping
via network structures (grouping) were imported by members of
the PROLIFERATE transdisciplinary group and their in-depth
explorations of fundamental care (31, 38, 39). Their work
quantifies and maps a network structure considering the micro,
meso, and macro dimensions of care as explained elsewhere
(38, 39). The parallelism between PROLIFERATE and such
measurement of fundamental care is based on the analysis of
networking data about the personal experience of patients,
clinicians, and care administrators,

to eventually develop

interventions through a thorough investigation of the
intersections of 38 fundamental care elements, which are similar
to the five person-centered constructs in the context of the
individual ~ sociodemographic  characteristics as  variables
(Figure 4). The combination of constructs and variables in the
described PROLIFERATE

Figure 4) unites the ecological and social logics of Table 1 to

evaluation focus (presented in

capture and measure (via a mechanistic logic) different
stakeholders’ views/perceptions and their networking position
within the health

policymakers, implementers, community members, managers,

and functions system—they can be
providers, and other types of innovation users/roles (1, 31, 38-41).

The non-hierarchical focus that PROLIFERATE constructs
have allows for the creation of a simple and transferable scoring
system, which permits to evaluate and track the stakeholders
“software”: the agency that shapes human behavior, ideas,
interests, values, norms, and/or the conscious and unconscious
drivers impacting on innovation spread and scale-up, e.g., by
incorporating experiments about human perception and
behavioral responses around the constructs concerning an
innovation (1, 42). This scoring system is designed to analyze
results according to the pre-established benchmarks (quantifiable
measures of success) that the transdisciplinary group sets for
each construct at the beginning of the evaluation (see in
Figure 2, the PROLIFERATE procedure, and the evaluation
focus being united by the scoring system).

The score introduced in Figure 2 helps the transdisciplinary
group determine conclusions about the quality, merit, or worth
of the evaluated matter irrespective of the analytical methods
utilized to benchmark the success of each of the four first
constructs of PROLIFERATE (e.g., qualitative, quantitative, and
mixed methods). The score identifies the innovation impact as

follows:

o poor impact: none or only one of the first four constructs
presents data above the pre-established benchmark on success
(hypothesized responses/behaviors toward innovation uptake,
spread, and scale-up);

o average impact: two of the first four constructs resulted in data
going above their pre-established benchmark;

o good impact: three of the first four constructs resulted in data
going above their pre-established benchmark; and

o excellent impact: the first four constructs resulted in data going
above their pre-established benchmark.
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The framework’s fifth construct (#5) refers to “optimization” and is
designed to capture the person’s qualitative feedback on improving
or modifying the evaluated innovation. This design facilitates a
The
transdisciplinary group uses the score to determine if the

more meaningful interpretation of the score.
implementation of the innovation needs to utilize optimization
strategies to move the data obtained about the constructs above
the pre-established benchmark (e.g., behavioral interventions,
education via communication or campaigning, using creative,
artistic, or empowerment activities, utilizing facilitation
techniques, generating health interventions, re-design or re-
engineering technology, etc.). For example, work on optimization
strategies is required when the score results in poor, average, or
good impact. If the score reflects excellent impact, sustainability
that facilitate the

maintenance of the status quo), as well as their monitoring

strategies are necessary (i.e., activities
across time.

Construct #5 can also be used (in combination with the
sociodemographic variables) to assess the de-implementation of
an innovation or a solution; to this end, the standardization of
assessments that the score provides could help compare different
evaluated matters across their sectors/users. Using the described
network approach and benchmarking stakeholder feedback
concerning the constructs and the person’s sociodemographic
variables can help to navigate across these levels of health
systems by exploring their dynamics, i.e., cross-scale components
(as presented in Figure 5) (1, 31, 38-41):

o The micro level refers to the personal and perceptional drivers
of human behaviors (the five person-centered constructs).

o The meso level implies the connection of different people
according to their characteristics and social organization
(networks and their sociodemographic characteristics).

o The cross-scale components reflect the structural patterns of
multiple interactions and connections of multilevel social
networks, which can facilitate or limit the uptake, spread, and
scale-up of new knowledge in the form of innovations and/or
solutions and change.

o« The macro level is about the broader context, norms, and

that

(multilevel networks).

legislations govern different networks’ interactions

Figure 5 implies that the PROLIFERATE constructs and the
person’s sociodemographic characteristics (possible grouping
variables of Figure 4) provide information about the system,
stakeholders
perceived any innovation (26, 33-36). To illustrate how the

contexts, and settings from which different
PROLIFERATE cross-scale components can be considered/
captured via sampling procedures (e.g., survey), Figure 6 (28)
shows a general view of the triangulation structure between

possible survey items or questions concerning the following:

sociodemographic variables;

constructs #1, #2, #3, and #4; and

potential open questions around optimization (construct #5, to
be utilized and triangulated with and by the insight of the
transdisciplinary group).
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The micro level refers to
the personal and
perceptional drivers of
human behaviors
(constructs)

the connection of different
people according to their
characteristics and social
organization (networks
and socio-demographic
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FIGURE 5

PROLIFERATE multi-logic is centered on the cross-scale components of health systems.

PROLIFERATE can be used longitudinally or cross-sectionally;
this evaluation focus is implied in the bottom part of Figure 2,
which shows an arrow that connects the last step of the
procedure to its beginning, represents an iterative optimization
cycle that improves and maintains an ongoing application of the
framework if necessary. This quality and sustainability cycle
assumes the implementation and de-implementation of
interventions, procedures, and technologies as a natural process
that requires measuring the tracking/scoring/benchmarking of
the four first constructs and optimizing innovations (considering
construct #5) within complex adaptive systems. A description or
mapping of the cross-scale components can be done by
examining the structural patterns, frequencies of interactions/
networks, or structures of social relations and/or their types of
connections and occurrence (17, 31, 38, 39).

Frontiers in Health Services

PROLIFERATE social logic: guiding
procedure of the evaluation

The explained focus of the PROLIFERATE evaluation is guided
by a procedure imported from the social logic of “the learning,
evaluation, and planning framework” (LEAP) (34) (see Table 1
and the top part of Figure 2). The LEAP uses a co-design
approach that steers the evaluation of PROLIFERATE constructs
according to this general checklist (depicted in the top part of
Figure 2):

« forming a transdisciplinary group with users of the evaluated
matter and learning about the PROLIFERATE evaluation
method;
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https://doi.org/10.3389/frhs.2023.1154614
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/

Pinero de Plaza et al.

10.3389/frhs.2023.1154614

1. Sociodemographic variables
e Age
e Respondent type (e.g., Position or
role, or classification)
e GenderM|F|0O)
e Time of use or previous
knowledge about the matter

3. Open questions about optimization
strategies (construct #5)

1. What do you like most about ...

2. What do you like least about ...

3.  What are the necessary actions we
need to take to achieve an extremely
effective and impactful ...

4. What is your general opinion about ...

FIGURE 6

An example of survey items/questions for sampling about cross-scale components via PROLIFERATE (28).

2. Constructs

1. Understanding or
comprehension

2.  Emotional resonance question
(e.g., enjoy, like)

3. Barriers, inconvenient, noise

4. Perceived likelihood of
behavioral change

o agreeing on the outcomes to be evaluated: goals and
assumptions of the group, including the populations that they
may be representing (e.g., KT-cnm sectors) and from which
they will collect data to test their hypotheses; this means
benchmarking (i.e., establishing measurable success indicators)
concerning PROLIFERATE’s constructs;

o actioning a planning process on making a difference about the
most appropriate methods for collecting (sampling) and
analyzing data about the innovation/solution, considering the

stakeholders’

characteristics as variables (as per Figures 3 and 6);

constructs and  the sociodemographic

o tracking constructs to measure the innovation impact
longitudinally or cross-sectionally; this means evaluating the
difference made using PROLIFERATE scoring system and
considering the optimization data (construct #5);

« creating targeted strategies for better uptake or optimization,
considering each type of user (e.g., their KT-cnm sectors and
their positioning according to the KT-cnm’s stages (31)); and

o disseminating the lessons learned to each stakeholder group/

type (i.e., targeted strategies developed from the data analysis)

Frontiers in Health Services

to facilitate the scale-up and sustainability of the evaluated
matter (34, 35).

The whole procedure of PROLIFERATE is based on and supported
by two enabling values from the social logic (36):

1. value 1: “pluralism” as the acceptance and expectancy of
difference in transdisciplinary co-design environments (36);
and

2. value 2: “dialectical” is the operative process of dialogical nature
in which all positions have a voice and vote in the co-design
table (36).

This “dialectical pluralism” component of PROLIFERATE is visible
in Figure 2 (procedure). It is highlighted because of the need for
proper co-design in the innovation process and the interpretation
stakeholders’
including the

and evaluation of data and big data per
Therefore, all stakeholders,
facilitators and evaluators, must work as peers with equitable

requirements.

expertise and authority to run this procedure. This enabling
factor may allow researchers, practitioners, clients, policymakers,
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the community, and other stakeholders to co-design, track,
influence, or optimize sustainable innovations or adaptable
their
compressions, and tensions (36, 43, 44).

PROLIFERATE as an adaptable evaluation
framework

solutions  accounting  for agreements,  frictions,

In making a case around the multi-logic of PROLIFERATE and
demonstrating why it expands the body of knowledge to inform IS,
we embrace the principles of Nilsen’s taxonomy (around the
characteristics of IS frameworks) (21). This is done by tabling a broad
comparison of different IS approaches (Table 3). This comparison
helps the reader identify what is required and/or how each method
reaches its objectives. Table 4 facilitates a testing or comparison
exercise intending to demonstrate the complementary nature between
the different logics, approaches, designs, and capabilities of:

1. the normalization process theory (NPT) (45, 46);
2. the 2 x 2 conceptual map of influence on behaviors (42); and
3. PROLIFERATE (24, 30).

The comparison of approaches in Table 3 presents the NPT
level of complexity (45, 46) mostly around the social logic; the
2 x2 conceptual map of influence on behaviors (42) as a tool
consistent with the mechanistic logic; and PROLIFERATE as a
multi-logic evaluation approach that can help prioritize and
make sense of the elements of importance for stakeholders per
their positioning within KT-cnm sectors and processes (24, 28—
30). The embracement of PROLIFERATE toward different types
of logic is observed in Table 3, as each descending row does not
prevent predecessors’ approaches from occurring and being used
in subsequent rows. In this way, the last row location of
PROLIFERATE implies that it may, in a non-exclusive manner,
absorb and mix the strategies of other methods in adaptable
ways. Further, we provide snapshots of ongoing research in
different healthcare settings within Australia to demonstrate how
PROLIFERATE
methodologies to evaluate various innovations.

is being wused while embracing different

Results

To introduce the results, we return to Figure 1 and
PROLIFERATE’s multi-logic approach because its mixture of
logics may result in several concepts and terms being interpreted
differently depending on the reader’s background. To facilitate a
common language across logics within this manuscript, we
created a glossary of critical terms in Table 4 to unify
understandings around some of the ideas presented in the
background and explored in the coming case exemplars.

To demonstrate PROLIFERATE’s adaptability, in Table 5, we
display snapshots of ongoing research in different healthcare settings
within Australia; it exemplifies how PROLIFERATE is utilized within:

1. A community-based service: the innovation implemented is an
interprofessional learning procedure within an allied health
service (Health2GO). In this work, the transdisciplinary
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group (n=96, several sessions)

interprofessional learning procedure during focus groups that

across co-designed the
involved researchers, students, and teaching specialists from
hearing, speech pathology, physiotherapy, vision, and health
research areas (43).

A tertiary care service: the innovation is an Artificial Intelligence
(AI) driven technology (RAPIDx_AI), which is implemented/
tested via a randomized controlled trial (RCT), in which
PROLIFERATE is evaluating its end-users’ feedback and
integration within hospital workflows (24, 28, 30, 53). This
adaptation of PROLIFERATE involves the creation of a
transdisciplinary group (n=15) to test the integration of the Al
tool within hospital emergency departments. The group
comprises experts in Bayesian models and statistical analyses;
ethical and legal considerations; KT-cnm; medicine; RCTs; co-
design; project management; cognitive sciences; behavior and
health research; experimental design and big data; evaluation
methods; science communication, health promotion, and
marketing science; digital technologies and artificial intelligence;
community  representation and  advocacy;
organizations; psychology; social sciences and art; and nursing

and clinical practice (24, 28, 30, 53).

non-profit

The Snapshots’ comparison of two PROLIFERATE adaptations
(Table 5) exemplifies what is required and/or how PROLIFERATE
methodological adaptations are becoming fit for purpose within
two different innovations and objectives. For instance, in
adaptation 1 (Health2Go), the evaluation detected a lack of
motivation leading to a score of “good impact” because of more
passive than promoters’ responses in construct #4 (motivation to
this #5
informed the transdisciplinary group about
potential ways to change this situation: offering stakeholders

change); to address issue, data from construct

(optimization)

insight, according to each type of learners and their interactions
with others; developing solutions targeting better times for
interprofessional learning; delivering better schedules; and
providing space to focus on the process (43).

In RAPIDx_AI the transdisciplinary group pre-established a
success benchmark of 50% for each end-user type (i.e., clinicians
and community, as per Table 6). The idea of this simulation is
to demonstrate that based on that information (big data
approach), the transdisciplinary group can

activities, interventions, and solutions to move constructs above

co-design KT

the benchmark for clinicians and the community concerning the
undesirable predictions (in the lower level of the credible
interval) about the motivations and emotions concerning
RAPIDx_AI potential impact (see Table 1) (24, 28, 30, 53).

The prediction of RAPIDx_ATs
PROLIFERATE score: “average impact”; because it found only

impact unveiled this

two successful constructs (over the 50% benchmark, including
the credibility intervals): comprehension—construct #1—and
uptake barriers—construct #3, and identified the other two
(motivation—construct #4, and emotion—construct #2) below
the agreed benchmark (Table 6). Qualitative data analysis from
the assessment of construct #5 (optimization) must be considered
to create KT strategies around the constructs, according to
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TABLE 4 Terms defined according to the emerging adaptable framework: PROLIFERATE.

‘ Term Explanation

Big data (47)

Bayesian statistics and prediction
modeling

De-implementation (49)

Falsifiability (50)

Digital data (a considerable amount) captured via technological devices that require processing using computational or algorithmic
procedures to draw responses to diverse research questions

Bayesian techniques are based on mathematical statistics to test and offer inferences about a matter of interest via Bayes’ theorem (48).
In such a theorem, investigators update the probability of a hypothesis (prior distribution) by taking more evidence into its assessment
(posterior distribution) (48). This Bayesian approach is fundamental to informing decision-makers. The method is used in medicine,
quantum physics, biology, and the investment industries because of its prediction modeling capacities: estimating probability
distributions of potential outcomes and allowing for random variation in inputs (i.e., stochastic changes) concerning the matters of
interest (30, 48)

A procedure of identifying and removing or substituting unsafe, irrelevant, and/or low-value practices, technologies, and/or processes
(partially or entirely) via their empirical and evidenced-based evaluation; this includes developing unlearning methods to support and
sustain the required behavioral, procedural, social, and/or contextual change

The condition of acknowledging falsification (e.g., disconfirmability or refutability): the logical possibility that a hypothesis, assertion, or

theory can be revealed to be false through observation or an experiment (a test)

Transdisciplinary (24-27, 51)

The incorporation of knowledge—coming from different cultures, values, capabilities, and rationalities—from and with diverse

stakeholders (experts and/or users) with interests to produce solutions that transcend the boundaries of their various fields and personal

experiences

Net Promoter Score (52)

A method to evaluate and track the customer-centric value of products and/or services across large samples in a quantitative and

replicable manner. It calculates the number of respondents expressing positive views about a product or service (“Promoters”), minus

those with opposing views (“Detractors”), ignoring neutral responses (“Passive”)

the sociodemographic variables and the identified KT-cnm
sectors and stages concerning clinicians and community members
(24, 28, 30, 53).

These examples of using the PROLIFERATE scoring system are
collected in both studies via an online survey to investigate the
triangulation behind the PROLIFERATE cross-scale components
(as described in Figures 4-6). In both case exemplars
(Health2Go and RAPIDx_AI), each sector’s sociodemographic
characteristics and responses to construct #5 (optimization)
should have been considered against the transdisciplinary group’s
insights; such triangulation would have determined the best KT
approach that addresses cross-scale findings. However, these
examples reflect incipient studies that need more progress to
share such experiences.

A takeaway from the current status of PROLIFERATE is that
within the case examples presented, the transdisciplinary team
cross-pollinated ideas based on their experiential learning, aiming
to acquire, utilize, or master individual and/or collective skills
and capabilities for collaborative research (51) (Box 1).

Embarking on this journey to inform the nature and body of
work requires commitment and support, alongside investment of
time and effort—most often to absorb the backlash due to power
dynamics and deeply entrenched “resistance to change.” The
development of the PROLIFERATE framework tried to bring a
conglomerate of knowledge and wisdom (like a snowball)
collectively by collaborating and undertaking research projects
within the domain of applied KT, IS, and health systems
research. This shared experience (history or collaboration
projects) is enriching, despite differing views, methods, cultures,
or perspectives. However, it implies that all participants, co-
authors, and partakers have a vision that is based on the listed
core values, so they all gain something relevant by reaching
toward it. Most studies of this transdisciplinary nature refer to
the high cost behind such collaborative activities, mainly
referring to involving non-academic peers; we believed that their
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Figure 2

to undertake research that crosses disciplinary boundaries
(51)s

to develop and apply tools and frameworks in new
situations (51);

to sustain an appreciation for the importance of the

particular or granular aspects of problems (51);

to utilize and understand pluralism (51);

to acknowledge and communicate complexity effectively
(51);

to understand and utilize reflexivity (51);

to actively empower collective leadership centered around

the core values while navigating the power dynamics (51);

to reimagine and work toward sustaining research
livelihood (51);

to manage/work with and for a research team beyond

institutional boundaries and projects (51);

to establish trust in collaboration (51);

to be egalitarian (51);

to be humble (51); and

to build societal capacity for democratic struggle (51).

budgeted and supported involvement is an ethical imperative that

must always be part of any multistakeholder design (14, 15, 19).
Those applying of the

PROLIFERATE framework to their programs, projects, products,

interested in an adaptation
or procedures must consider the framework flexibility; this
means their investments (cost, skills, and time) would depend on
the context and matter to be evaluated while forming a

transdisciplinary group, fomenting the core values, so that they
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agreed on goals, and benchmarking methods. This process could be
articulated into a straightforward and rapid project or could
become a prolonged sustainability cycle; from our point of view,
it promises returns on investment because it measures and can
optimize innovations and solutions considering their context
complexity while delivering adaptive strategies. This perspective
comes from our own longitudinal and transdisciplinary co-design
journey concerning these evaluation endeavors. They have been
powered and moved by long-term aims that feed into one or
several research programs. This process requires a longstanding
plan, including envisioning, thought leadership, and appropriate
investments. We have benefited from the ingenuity of articulating
different projects into a programmatic and impactful vision in
which all part-takers gain something in the long run.

To illustrate the navigation process and the associated complexities
of our long-term evaluation design, we mapped the networks of
PROLIFERATE  framework
emerging. Usually, a more extensive view of the network exists in

collaboration from which the is

real-world scenarios as it involves more than one investigator and
stakeholders representing several institutions and groups. However, in

10.3389/frhs.2023.1154614

this paper, for simplification purposes, we presented the lead author’s
(investigator’s) network because it gives us a sense of the least we can
capture empirically (as best as we can with the current measurement
tools) through her published works (from the period 2019 until the
present, 2023). This network represents the internal and external
stakeholders (academic and non-academic; health and non-health;
practice and policy), influencing implicitly, explicitly, directly, or
indirectly the development of PROLIFERATE and its emerging
iterations or adaptations.

Figure 7 presents a PROLIFERATE co-creation network as a
growing connectivity structure empowered with similar core
values and the long-term goals underpinning KT and IS
approaches. For example, generalizing some of our experiences
around transdisciplinary goals, researchers on this network
wanted to co-create the framework because of their investigative
and academic interest in co-design and translation in a real-
world setting. Health consumers wanted to influence healthcare
services and research procedures and make their voices heard
influential within the
processes.

and discovery and implementation

Clinicians needed to demonstrate the effect and
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TABLE 6 The predictive result from RAPIDx_Al modeling via Bayesian
statistics in R (24, 28, 30, 53).

interventon Group ___Prior ___ean_ 0025 0975

Clinicians Uptake barriers 0.86 0.68 0.97
Comprehension 0.81 0.60 0.95
Emotion 0.60 0.40 0.79
Motivation 0.66 0.44 0.85
Optimization 0.76 0.56 0.91
Community Uptake barriers 0.86 0.70 0.97
Comprehension 0.81 0.62 0.94
Emotion 0.62 0.40 0.81
Motivation 0.66 0.44 0.82
Optimization 0.77 0.56 0.93

impact of their interventions to improve care and attract and justify
funding. Artists wanted to demonstrate how their methods could
generate an impact and social change, and industry wanted to be
backed up by evidence-based research. This win-win scenario for
the network does not end after achieving a single objective or a
specific endpoint but intends to continue in the journey while
learning its lessons. Each stakeholder or person collaborating and
participating in any adaptation of PROLIFERATE or its
associated KT studies is willingly a part of a transdisciplinary
program to which they bring their own networks, knowledge,
and agendas/interests. In this democratic process, they seem to
organically (and eventually, after induction, intentionally)
recognize the intersecting spaces (per the KT-cnm) in which
synergy and dialectical relationships seem beneficial strategies to

attain, maintain, or gain their respective long-term goal.

Discussion

PROLIFERATE allows and promotes the utilization of metrics
(e.g., measurable strategies such as data science) to help the
transdisciplinary group falsify or test their assumptions about the
dynamics of the health systems and the stakeholders they
represent (17, 43, 44, 55). PROLIFERATE’s adaptable nature and
its transferable scoring system can be used to compare and
measure by how much of a difference an innovation or a
solution has impacted; this ability extends to predictive models of
such impacts (24, 28, 30, 53). However, further iterations and
longitudinal analyses must elucidate PROLIFERATE’s utility and
relevance across time and with bigger sample sizes. Its emerging
status demonstrates the method’s applicability and flexibility.
However, the case examples are still in progress and not mature
enough to:

1. illustrate the PROLIFERATE process in the long run, its
obstacles, benefits, or the effects of the final steps of its
procedure strategies
recommended by the transdisciplinary group and their

concerning  implementing  the

impact; and

2. map or describe the cross-scale components that reflect the
structural patterns of multiple interactions and connections of
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multilevel social networks to facilitate or limit the uptake,
spread, and scale-up of new knowledge in the form of
innovations and/or solutions and change.

A call to utilize and test PROLIFERATE is extended so that peers
can evaluate its advantages and limitations within other healthcare
services, products, procedures, and challenges. Such iterations may
decant and percolate the dialectical pluralist approach and the
multi-logic attributes enabling sustainable change or obstructing
it. Peers could test the re-orientation of networks to facilitate the
implementation of change by promoting effective connectivity
between the five KT-cnm processes; this can be explored in
future research by introducing tools such as the 2 x 2 conceptual
map of influence on behaviors (42) and its mapping capabilities.
They may enhance the recommendations and strategies of the
transdisciplinary group by tailoring the KT-cnm structures via
influencing conscious or unconscious behaviors (42).

A challenge around agreeing on implementing optimization
strategies can emerge despite the dialectical pluralist approach.
Even when inclusiveness should guide PROLIFERATE’s co-
design work, the transdisciplinary group can be seen as a
miniature representation of the whole health system. Therefore,
to diminish ideological and many other differences, the group’s
attention to cross-scale findings must be their focus to inform
decisions and recommendations (an evidence-based emphasis)
(31, 38-40). Yet, the difference between members’ agendas is
expected. Therefore, other avenues may point to research projects
adapting PROLIFERATE to gaming frameworks, such as the
Octalysis Framework. This could help direct behaviors, as done
with game players, toward certain activities or decisions (56).
Such a combination could help the transdisciplinary group
testing if behavioral drivers that move game players can influence
and benefit behavioral change and KT and IS. For example, the
first driver of the Octalysis Framework is called “epic, meaning
and calling”; it involves activities in which the person’s
motivation is acting safely and responsibly for a cause greater
than themselves (56). These activities may induce change from
not-for-profit stakeholders associated with a particular innovation.

In contrast, the fifth driver of the Octalysis Framework—“social
influence and relatedness”—incorporates social elements that
motivate the person to function wvia mentorship, social
acceptance, and considering other influences such as competition
and envy (56). This driver may influence behavioral change in
health practitioners, industry sectors, or academics. Similar
methods around stimulating drivers, triggers, and motivators of
behavior have been used by members of the transdisciplinary
group that created PROLIFERATE; they were applied in
marketing studies to identify buyers and users of luxury items
(57) and in health promotion to identify patterns of healthy and
unhealthy dietary habits (55). Consequently, future iterations and
adaptation of the PROLIFERATE evaluation framework could
allow testing such techniques and their abilities to improve the
co-designing, measuring, and optimizing of innovations and
solutions within complex adaptive health systems.
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Conclusion

An essential requirement to face today’s health challenges is
taking a complex view of the impacts or effects of solutions and
innovation within the health systems. Such approaches need
further research around multi-logic methods because they invite
crossing traditional scientific boundaries to bring new ways of
understanding our human physical, biological, ecological, and
social dimensions (17, 43, 44, 44, 58). Consistently, we share
PROLIFERATE as one of the first frameworks operationalizing
the KT-cnm. This operationalization adds a novel perspective to
the individual’s agency in the system by considering their
responses to innovations, including tech-enabled solutions within
different healthcare settings. This work provides structured co-
design and co-facilitation processes that help engage multiple
stakeholders in dynamic and productive ways by measuring and
optimizing behavioral patterns around innovation, considering
the complexities of their uptake, spread, and scale-up.
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