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ACTION RESEARCH FOR MEASURING INNOVATIONS IN PROCESS:
A METHODOLOGICAL PROPOSAL FROM TELEOPHTHALMOLOGY MANAGEMENT

INVESTIGACION-ACCION PARA MEDIR INNOVACIONES EN PROCESO:
UNA PROPUESTA METODOLOGICA DESDE LA GESTION DE TELEOFTALMOLOGIA

ABSTRACT

Measuring innovations in progress requires approaches capable of capturing value as the solution is designed, iterated, and
scaled—not just upon completion of its implementation. This article proposed a participatory action research protocol for the
formative and adaptive measurement of digital innovations in health, using an institutional teleophthalmology initiative in
Querétaro, Mexico, as a case study. The approach integrated four dimensions—management, technology, operational
efficiency, and organizational innovation and competitiveness. It articulated a three-phase methodological process: participatory
diagnosis, co-design with institutional stakeholders, and validation-action through empirical application. This made it possible to
identify the system’s actual status; detect operational and technological gaps; and enable evidence-based strategic
adjustments, thereby promoting organizational learning. Furthermore, by incorporating the deliberate participation of staff to
contextualize and prioritize indicators, the project strengthened their relevance and feasibility, offering a replicable framework for
measuring ongoing innovations within digital health ecosystems and other organizational environments undergoing
transformation.

Keywords: participatory action research, innovation, innovation management, teleophthalmology, digital transformation

RESUMEN

La medicién de innovaciones en proceso exige enfoques capaces de captar €l valor mientras la solucion se disefia, itera y
escala, y no Unicamente al finalizar su implementacion. Este articulo propuso un protocolo de investigacion-accion participativa
para la medicion formativa y adaptativa de innovaciones digitales en salud, tomando como caso de estudio una experiencia
institucional de teleoftalmologia en Querétaro, México. El enfoque integré cuatro dimensiones: gestion, tecnologia, eficiencia
operativa, innovacion organizacional y competitividad. Articuld un proceso metodoldgico en tres fases: diagndstico participativo,
co-disefio con actores institucionales y validacion-accion mediante la aplicacion empirica. Esto permitié identificar el estatus
real del sistema; detectar brechas operativas y tecnologicas; y posibilitar realizar ajustes estratégicos basados en evidencia,
promoviendo el aprendizaje organizacional. Asimismo, al incorporar la participacion deliberada de los colaboradores para
contextualizar y priorizar indicadores, se fortalecié su pertinencia y factibilidad, ofreciendo una ruta replicable para medir
innovaciones en proceso dentro de ecosistemas de salud digital y otros entornos organizacionales en transformacion.

Palabras clave: investigacion-accion, innovacion, gestion de la innovacion, teleoftalmologia, transformacion digital
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1. INTRODUCTION

Most innovation evaluations are conducted after the fact, once projects have reached a level of stability sufficient
to measure terminal outcomes. However, in digital transformation contexts where prototypes, processes, and
services evolve according to the interaction among users, technology, and operations, this logic proves insufficient.
Digital health innovations require formative evaluation frameworks capable of measuring while they are being
implemented, capturing emerging adjustments, and documenting the incremental value generated before the model
reaches maturity. Evaluating only at the end entails losing evidence about how systems actually work, what
obstacles they face, and which capabilities need to be strengthened.

In this scenario, participatory action research is a viable methodological alternative, as it combines
systematic inquiry with deliberate intervention and the participation of stakeholders to generate contextualized
knowledge. In digital health, it makes it easier to understand how clinical and administrative workflows operate, to
manage risks as they emerge, and to adapt systems according to organizational behavior and local technological
conditions.

From this perspective, the present work proposed a participatory action research protocol for measuring
innovations in process, structured in phases that articulate participatory diagnosis, co-design, and validation-action.
The aim was to offer a replicable methodological pathway that allows measurement while implementation is under
way. This approach is relevant for emerging models such as telemedicine—in the case of teleophthalmology —
where evaluation must accompany the system's evolution in order to strengthen its sustainability, competitiveness,
and capacity to generate value.

1.1. Theoretical framework

Innovation was analyzed as a process within an organization, together with technology management, in
order to identify knowledge transfer in the field of digital health.

1.1.1. Organizational innovation

Organizational innovation has been understood as the capacity to transform ideas, knowledge, and
technologies into applicable solutions that generate value. The Frascati Manual of the Organisation for Economic
Co-operation and Development (OECD, 2002) describes innovation as the conversion of a product, service, or
process into something new or improved that can be applied and transferred. From this perspective, innovation is
related to the generation of ideas, but also to their effective implementation within an organization. Dolar-Szczasny
et al. (2023) broadened this view by noting that technology management constitutes a set of strategic activities that
make it possible to transform internal or external knowledge into organizational capabilities that increase
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competitiveness. In this sense, they distinguish two fundamental pillars of technological advantage: product
innovation, which incorporates new technologies into goods or services, and process innovation, focused on
optimizing productive, logistical, and operational methods. Both enable organizations to anticipate market
demands, adapt quickly, and create environments geared toward continuous change.

Innovation management requires articulating internal and external factors. Among the internal ones are the
organization of human and financial resources, the culture of innovation, and the cross-functional integration of
functional areas to create and deploy technology (Baena et al., 2003). External factors, in turn, include adaptation
to market needs, the capacity to absorb technological advances, and the effective transfer of knowledge into
products or services (Tidd & Bessant, 2018). This combination allows organizations to improve their internal
processes while responding quickly, when they do so, to increasingly complex, dynamic, and changing
environments.

In sectors such as health, organizational innovation acquires a strategic character, as it simultaneously
contributes to institutional efficiency, cost reduction, and social welfare (Millan et al., 2017). However, as Navarro
Alvarado et al. (2018) warned, the traditional study of knowledge in organizational innovation has been fragmented
and of limited applicability when its components are analyzed in isolation. To avoid analyzing them separately, these
authors proposed integrating four essential elements—functionality, innovation, competitiveness, and organizational
design—within a dynamic approach that recognizes that every organization operates as a system that produces
and articulates knowledge at all times.

In analyzing innovations in process, Christensen et al. (2000) emphasized that both disruptive and
incremental innovations are characterized by technical and organizational uncertainty, multiple iterations, and
continuous learning cycles as they develop. This implies that organizational innovation is not a static event, but an
evolutionary process that requires mechanisms for constant measurement and improvement (Teece, 2007).

1.1.2. Technology management in digital health

In the field of digital health, this management ensures interoperability among systems, protects information
security, ensures ongoing staff training, promotes sustainable practices, and achieves user acceptance (OECD,
2002). lts effective application improves clinical and administrative processes, raises the quality of services, and
maximizes the social impact of technological innovations, particularly in contexts where resources are limited.

Various international organizations have highlighted that the management of technological innovation is a
key element for transforming health systems and orienting them toward more equitable, sustainable, and patient-
centered models (Millan et al., 2017). In this regard, Porter (2010) argued that health systems require a conceptual
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transition: moving away from focusing solely on operational efficiency and advancing toward value-based models,
understanding value as the balance among clinical outcomes, patient experience, and total associated costs.

Akenroye (2012) identified persistent challenges in health systems, such as changes in patients' needs,
variations in treatments, pressure on costs, and the obligation to maintain quality standards. Faced with these
challenges, technology management becomes an essential capability for developing innovative solutions,
strengthening the supply chain, responding to social demands, and coordinating sustainability initiatives. This
approach was complemented by the idea that the efficient allocation of resources and institutional governance are
decisive for the performance of the health system and its capacity to generate value (German-Soto et al., 2021).

In this sense, technology management in digital health incorporates new tools, as it designs business
models and organizational structures that make it possible to offer differentiated, patient-centered services (Alvarez
Pulido et al.,, 2017). To this end, institutions must coordinate multiple actors—clinical, administrative, and
technological staff, patients, regulators, among others—in an ecosystem where innovation requires strategic
alignment, effective communication, and an organizational culture open to change (Nuchera, 1999). From a
competitiveness perspective, Vasco et al. (2010) noted that knowledge management has a significant impact on
institutions' performance, enabling them to develop capabilities that position them ahead of their competitors.

Along the same lines, the COTEC foundation (Pérez, 2010) emphasized that innovation must permeate all
areas of the organization and adapt to emerging demands in order to maintain competitive advantage. Pefialoza
(2007) reinforced that the link between technology and innovation generates superiority in products, processes,
and services, at both the organizational and national levels. Taken together, technology management in digital
health emerges as a comprehensive approach that makes it possible to articulate technology, processes, people,
and strategy, shaping more efficient, adaptable, and value-oriented health systems, provided that it succeeds in
transmitting and articulating knowledge as innovation advances.
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2. RESEARCH METHOD

With the purpose of analyzing, understanding, and characterizing the remote health care system delivered through
teleophthalmology, the present case study was carried out at the Instituto Mexicano de Oftalmologia (IMO) in its
Vision Centers located in Corregidora, Jalpan, San Juan del Rio, and Cadereyta, in Querétaro, Mexico. The aim
was to examine and deepen how the strategic themes of management, efficiency, innovation, and competitiveness
are applied in the operational dynamics of an active system, and how they can be effectively integrated into
institutional practice.

The unit of analysis was specifically limited to the IMO Vision Centers, which provide care to more than
6,000 patients annually in urban and peri-urban areas of moderate marginalization. Their selection responded to
key factors, among others:

o Relevance in regional coverage, current operational contexts, and the potential to
represent a replicable model of innovation in visual health.

e A system implemented since 2017 that incorporates digitalized processes and cost
traceability, which allows data retrieval and documentary and administrative counting
that facilitates triangulation between primary and secondary sources of information.

e A consultation system delivered entirely via teleophthalmology in synchronous mode.

e There is geographic and demographic diversity, since the centers cover at least 15 of
the state's 17 municipalities, providing care to users of different backgrounds and
socioeconomic profiles.

The research was carried out with an exploratory-descriptive character, since patterns were identified in
the management and perception of the remote care model. According to Hermandez Sampieri et al. (2014),
exploratory studies are appropriate when a phenomenon has been little investigated or when there is insufficient
information, as they make it possible to obtain a first approximation, identify relevant variables, and build the
conceptual foundations for later research. They also noted that descriptive studies specify the characteristics,
dimensions, and profiles of a phenomenon, and that they measure and describe its variables in a given context.
They point out that the scopes of research are not rigid, so a study may begin as exploratory and subsequently
acquire a descriptive scope as understanding of the phenomenon advances. Therefore, the present research
adopted an exploratory-descriptive approach by analyzing an innovation such as teleophthalmology in the Mexican
context, while at the same time systematically describing how participatory action research can generate knowledge
applicable to its evaluation.
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2.1. Participatory action research

For the present work, an approach was adopted that recognizes that knowledge is constructed collectively:
participatory action research, as supported by Zapata and Rondan (2016). In this sense, action research is a
fundamental part of human knowledge and is understood as a process that links the knowing subject with the
object of knowledge, thereby generating new understanding. This process involves both the method employed and
the result obtained, so that knowing as such requires systematizing a process that in turn takes into account the
subjectivity of the researcher and the objectivity of the object of study (Zuniga-Gonzalez et al., 2016).

Among methodological approaches, participatory action research stands out for its capacity to transform
practices and generate valuable knowledge from a perspective that starts from the experience of the participants
themselves, and not exclusively from the researcher's questions; it has been widely applied in organizational
development, education, health, and social work. This allows professionals to analyze and improve their work
contexts (Zapata & Rondan, 2016). In this sense, participatory action research is grounded in three essential
components (Espinoza Freire, 2020):

e Research: it involves recognizing the validity of diverse forms of knowledge—
experiential, technical, local, and institutional—that are fundamental to understanding
complex phenomena.

o Participation: feedback from the members of the system is promoted, prioritizing
people's right to influence their own conditions and fostering equitable relationships
between organizers and participants.

e Action: it is oriented toward the concrete transformation of reality based on data and
on learning-by-doing.

In the methodological process, the phases of information collection were integrated by using the survey
and observation, the development of matrices of indicators, facilitators, and barriers, and the analysis of existing
indicators, with the aim of drawing on the cyclical and reflective character of the participatory action research
process. In this process, theory and practice feed back into each other to strengthen the management and
sustainability of the system itself (Figure 1) (Espinoza Freire, 2020).
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Figure 1
Components of Action Research and tools
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Within the organization, the participatory action research methodology finds its theoretical foundation in
organizational development, specifically in strategic vision and force-field analysis. This foundation was built through
the compilation of a systematic evaluation of evidence that served as input for three critical phases: the planning of
actions, their implementation, and subsequent evaluation. For its implementation, this entails understanding
organizational needs, their specific dynamics, and the identification of critical problems relevant to the issue; this
facilitated dialogic problem-solving and the construction of alternatives, rather than the traditional linear cause-and-
effect perspective.

To obtain primary data, a digital survey was administered through Google Forms to users and professionals
involved in the operation of the teleophthalmology system at the IMO Vision Centers. The sample consisted of 17
participants, distributed as follows: two operational staff members per center (one administrative and one
optometrist), one general coordinator, two ophthalmologists, one technology director, one technical assistant, one
administrative director, one medical director, one head of human resources, one head of optics, and one head of
pharmacy. This selection made it possible to obtain a comprehensive representation of the different levels and areas
involved in the functioning of the system.

In accordance with the three stages of action research, the determinants that gave rise to the construction
of knowledge were proposed, such as the type of participants, the objective, the instruments, and the expected
outcome for this case study (Table 1).
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Table 1
Implementation matrix by stages of participatory action research
Stage Participants Objective Instruments Result
Diagnosis and 17 collaborators Formulate a Questionnaire. Diagnostic
data collection from various areas:  measurement tool by matrix by
Vision Centers and dimensions with the indicator.
administrative areas. indicators.
Action and Develop the dimensions  Dimensions Dimensional
. . framework of framework, force-field  framework of a
design of actions :
teleophthalmology. analysis. teleophthalmol
ogy system.
Evaluation and Integrate the obtained Indicator
results indicators with their dashboard for
objectives. the
teleophthalmol
ogy
management
system.

In order to identify the factors that influence the implementation and success of teleophthalmology, an
evaluation tool was designed to analyze how a series of proposed indicators operate and behave in actual practice
(Figure 2). The aim was to ascertain the status and collaborative suggestions of both operational and administrative
staff within the system.

Figure 2

Indicator dashboard for a teleophthalmology management system

Competitiveness
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Avoided costs (travel, time,
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For the measurements, numerical and categorical scales were used. A scale from zero to 10 was used,
where zero represented the lowest level and 10 the highest, as well as a five-level Likert scale, ranging from strongly
disagree to strongly agree, in order to capture the participants' perceptions. In addition, perception questions were
incorporated in order to identify specific characteristics of the operational environment in which teleophthalmology
is carried out.

This tool was designed to obtain diagnostic information and to foster the co-creation of improvement
proposals through the incorporation of suggestions and the detection of organizational needs. Subsequently, the
results assessed the understanding of the dimensions and strengthened the dashboard of the analyzed indicators.

The present research complied with the fundamental ethical principles applicable to studies involving
human participation. Informed consent was obtained from all participants, ensuring that their participation was
voluntary, informed, and conscious. Likewise, the anonymization and safeguarding of data were ensured,
respecting the confidentiality and integrity of the information provided by those involved.

3. RESULTS

Upon applying the diagnostic survey, the presence, level of implementation, and areas of opportunity of the
proposed indicators within the teleophthalmology system were identified (Figure 3). It was found that these variables
contributed to the operational, technological, organizational, and competitive performance of the technological
innovation model. The main findings recognized the performance of its current institutional strengths, as well as
existing gaps, such as digitalization, interoperability, care times, and process standardization.

Figure 3
Presence, level of implementation, and areas of opportunity of the proposed indicators within the teleophthalmology

system
==
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Through the implementation of the participatory action research model, it was possible to carry out an
empirical validation based on the presence or absence of the strategic indicators defined for the teleophthalmology
system. Subsequently, facilitators, operational barriers, and differences between centers were identified,
strengthening the relevance and applicability of the indicators within the real institutional context. Likewise, this
made it possible to apply the existing knowledge about them, fostering the generation of continuous institutional
learning and the construction, on that basis, of a replicable model for other digital health systems with similar
characteristics. As for the results, the findings of the implemented system revealed significant aspects in terms of
operational efficiency, accessibility, and quality that contribute to the generation of recommendations, which, if
carried out, would be evaluated in the next cycle of results.

Regarding operational efficiency and the flow of care, 88% of the collaborators have automated systems
for recording data by patient and consultation time. Care times showed considerable heterogeneity: 53% of patients
were seen within intervals of 15 to 40 minutes, while 41% required between 41 and 60 minutes, revealing variability
in the complexity of the cases attended and in the clinical documentation processes.

Significant differences were identified in the digitalization and interoperability capacity between centers. The
observed variability responded to factors such as the available connectivity and the operational load of each one.
94% of respondents considered the consultation cost accessible, consistent with the institution's social mission.
Nevertheless, qualitative differences were detected in the perception of value according to sociodemographic and
geographic variables, as well as in the patients' prior knowledge of the system.

With the data obtained, the initial diagnostic tool served to understand the conditions of the system and to
guide its redefinition by the collaborators themselves in a continuous cycle of analysis (Table 2). Upon learning the
results, it was recognized that the participation of local actors was decisive in ensuring that the indicators reflected
the functional, operational, and technological reality of the system, reaffirming the premise of participatory action
research regarding the collective generation of knowledge (Zapata & Rondan, 2016).

Table 2
Table of actions/results by phase

Objective in the context of the

Phase Process Actions/Results
case
Analysis Identification Understand the operational and Gaps were identified in recordkeeping,
and prioritization  technological reality of the digitalization, clinical workflows, and
of problems. system. perception of value.

Differences between centers were
analyzed.
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Table 2

Table of actions/results by phase

11

Objective in the context of the

Phase Process Actions/Results
case
The central theme was selected: to assess
the operational and technological maturity
of the teleophthalmology system.
Detailed analysis Explain causes and effects. Interoperability gaps.
of problems.
Variability in care times and delivery of
diagnoses.
Asymmetries in training and digitalization.
Inquiry and Obtain critical information. Documentary review and analysis of
collection of existing indicators.
information.
Methodological direction based on
indicators of efficiency, innovation,
technology, and competitiveness.
Reflection  Research Define actions and roles. Schedule
planning.
Definition of instruments (survey)
Data Identification Transform problems into Twelve preliminary indicators were defined.
and prioritization  indicators.
of variables. Observable and measurable variables were
selected.
Action Research and Put the plan into practice. The questionnaire was administered to 17
intervention. collaborators (operational staff, physicians,
and managers).
Operations were observed in fixed and
mobile centers.
Data Monitoring. Verify progress during the action.  The presence/absence of indicators was

recorded.

The variability between centers was
measured.
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Table 2

Table of actions/results by phase

12

Phase Process

Objective in the context of the
case

Actions/Results

Reflection  Evaluation.

Action Application of
results.

Reflection ~ New cycle.

Analyze results and lessons
learned.

Adjust the system.

Continuity and sustainability.

Direct recommendations were collected.
94% consider the service accessible.

Records: 88% yes, but only 53% with tools
to measure average times.

Digital diagnoses: 76%; variable times.
Critical differences between centers.
Need to standardize processes.
Feasible indicators were validated.
Improvement recommendations were
generated for workflows, digitalization,

times, and protocols.

The validated indicators feed a permanent
measurement dashboard.

A continuous measurement-improvement
cycle based on participatory action
research is proposed.

4. DISCUSSION

The present research confirmed that participatory action research is appropriate for evaluating innovations in
process within digital health systems, particularly in contexts where the innovation is still in phases of operational
adjustment and organizational maturation. Unlike traditional after-the-fact evaluation approaches, the applied model
measured innovation as it occurs, integrating processes of institutional learning, continuous feedback, and

contextual adaptation.

The findings coincided with those put forward by Christensen (2013), who noted that disruptive innovations
evolve through iterative learning cycles and require continuous adjustment mechanisms rather than linear, terminal
evaluations. In the case analyzed, teleophthalmology did not behave as a fully stabilized system, but rather as an
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incremental organizational innovation whose stability and growth were influenced by technological, human, and
operational factors. This explains the differences found between centers in aspects such as interoperability, care
times, digitalization, and delivery of diagnoses.

Likewise, the results strengthened Teece's (2007) propositions on dynamic capabilities, as the organization
demonstrated the ability to integrate knowledge, adapt processes, and respond to variations in the operational
environment. The existence of automated recording systems in 88% of cases, as well as the adoption of digital
tools for diagnosis and communication, evidences relevant progress in technological transformation. However, it
revealed that technological innovation alone does not guarantee operational homogeneity or institutional maturity.

From an organizational perspective, the study showed that the participation of operational, administrative,
and managerial staff made it possible to construct more relevant and contextualized indicators that can be
transmitted and modified. This finding coincided with Zapata and Rondan (2016) and Espinoza Freire (2020), who
maintained that the collective generation of knowledge increases institutional ownership and improves the capacity
for organizational transformation. In this case, participation not only facilitated the identification of problems, but
also made it possible to detect barriers invisible to exclusively quantitative evaluations, such as cultural differences
between centers, variability in technological adoption, and unequal perception of the system's value.

5. CONCLUSIONS

The results demonstrated that participatory action research is a suitable approach for evaluating organizational
innovations in process. It therefore works for digital health systems that grow as they operate, since analyzing the
digital teleophthalmology system made it possible to capture operational dynamics, traceability gaps, and
technological variability in real time, providing the possibility of immediate adjustments and continuous learning. The
process of participatory diagnosis, co-design, and validation-action is consistent with the methodological approach
in different fields, which conceive it as a cyclical, reflective, and transformative process and, in the organizational
case, as how organizations learn when they transform their operational practices into applicable knowledge in a
continuous cycle of analysis—reflection—-data.

Participation generated contextualized knowledge, since the involvement of collaborators made it possible
to understand activities and outcomes such as inequalities in technological adoption, variations in care times, and
gaps in clinical and administrative records. In addition, weaknesses in the delivery of diagnoses and differences in
the perception of value by social context correspond to organizational development activities that require continuous
work and adaptation. In their application, the target indicators reflected essential dimensions of the systemic
performance of teleophthalmology innovation, which make it possible to monitor and learn from the system in a
comprehensive manner, while also constituting a fundamental tool for its management and sustainability.
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In the case of innovation, it showed incremental progress; the results showed that it requires organizational
maturity for its development and growth. They also evidenced that there are advances, such as having proven
clinical efficiency and growing social acceptance, but also critical areas for improvement: operational
standardization, full digitalization, technological strengthening, and consistency in the delivery of diagnoses. Its
incorporation as a system of organizational innovation will take place as it advances and as it becomes possible to
use continuous-learning tools.
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