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ABSTRACT

.
Healthcare systems have become increasingly complex and have faced difficulties in finding solutions to emerging population needs. New technologies have allowed users to obtain the information they need at speed never seen before in human history. Thus, users have sought innovative and interactive alternatives that focus primarily on wellness and prevention rather than focusing on illness. This fact has promoted reflection, change, and restructuration in large healthcare corporations' traditional management style, which seeks to incorporate in their business model elements more flexible, adaptive, and interactive in connection with the recent challenges and the current healthcare trends. Promoting a creative and innovative culture in health organizations to allow the stakeholders (managers, health workers, patients, etc.) to find solutions focused on healthcare systems' real needs is one of the most important elements to respond to emergent challenges. However, the development of mechanisms enhances a creative environment, and evaluative approaches that demonstrate the reliability and added value of innovations remain challenging. Therefore, this paper develops and recalls certain essential concepts that can help researchers, managers, and health workers interested in creating (or maintain) a favorable environment for innovation in healthcare organizations. The article also explores and clarifies some of the key critical elements of an innovation process from a strategic and organizational perspective, starting from contextual inputs elements favorable to its emergence until its evaluation stage.
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1.INTRODUCTION

Thousands of laboratories, incubators, accelerators, and startups are currently spending tremendous efforts to improve the health services users' experience and safety[1, 2]). Hospitals, which traditionally have detained medical knowledge for so many years, have recently seen their knowledge possession overpassed by startups, forcing them to "move out of their comfort zone" to become more competitive and adapt to healthcare users emerging needs[3]. New techniques of therapy and genetic modification, nanotechnology, non-invasive devices for continuous monitoring, artificial intelligence, and blockchain are examples of technologies increasingly incorporated by the world's health systems and services. In this regard, large healthcare organizations progressively merge with startups and host or incubate new health tech businesses to actively face the emerging population's needs and participate in the sector's transformation process [4].
The emerging innovations are increasingly focused on wellness and prevention rather than illness. This process has forced the sector to transform from a traditional and predictable business model to a more flexible, adaptive, and sometimes even complex management model[5]. However, how will traditional health organizations adapt to the new needs of health systems and users? How to consider ethical dilemmas while innovating?  How to incorporate new practices and mechanisms centered on the real needs of users? How to evaluate the relevance of new emerging technologies? What are the challenges of those innovation's implementation processes, particularly in supporting teams and healthcare professionals who wish to be innovative stakeholders? Why do specific innovation projects appear to be great ideas that fail during implementation and never see the light? This paper aims to promote among managers and health workers a reflection on these and other emerging issues of the health innovations field, providing fundamental bases to facilitate choices that really add value to all parties involved in the innovation process, especially to the future users.


2. INNOVATION: A CONCEPT IN TRANSFORMATION

The capacity to develop new ideas and innovations has become a priority for many organizations. Intense global competition, the growing expectations of society, and technological development have made innovation a critical resource in competing.  Nevertheless, what is innovation, after all? Although the term effectively derives from the Latin word "innovare," which means "to renew, to change," many authors define innovation differently, not a single consensual concept. To illustrate that, we present in table 01, some of the most often definitions available in the literature.










Table 01- Innovation definitions

	Author
	Definition

	Schumpeter (1934) 
	Development of a new product or changes in an existing product;
- A new production process
- The discovery of a new market
- Development of new sources of supply with raw materials

	Simmonds (1986)
	Innovations are new ideas consisting of new products and services, modern use of existing products, new markets for existing products, or new marketing methods.

	Van de Ven (1986)
	Innovation is the development and implementation of new ideas.

	Damanpour (1999)
	The development and adoption of new ideas by a company.

	Covin & Slevin (1991); Knox (2002); Lumpkin & Dess (1996)
	Innovation can be defined as a process that provides added value and a degree of novelty to the organization, suppliers, and customers, developing new procedures, solutions, products and services, and new forms of marketing.

	Nohria & Gulati (1996)
	Any policy, structure, method, process, product, or market opportunity that a business unit manager perceives as new.

	Brunet (2015)
	Innovation in healthcare consists of a process of change and continuous improvement of individual and collective performance.




As we can see in table I, there is a particular variation between the definitions. However, those definitions consider the character of "novelty" of products, services, processes, and ideas. It can also be seen as a change or transform an approach of management and implementation or a method of organization and opening new segments or improving an existing one. There is also a tremendous conceptual variation in the health sector, and such perspectives may still vary among the private, public, third sector, and so on.
Thus, we instead adopt a vision of innovation as a complex social process in constant development, aiming to create more value for stakeholders. From a health systems perspective, we propose that the innovation path should be a process that aims to change and to improve the population's health[6]. We also highlight a growing and crucial concept nowadays, which is "responsible innovation." The work on responsible innovation in health aims to reinforce the importance of aligning innovation processes and results with society's values, involving a wide range of stakeholders from its initial phase[7].

3.HOW TO PROMOTE INNOVATION IN HEALTHCARE ORGANIZATIONS?

What makes some health organizations have an internal environment more propitious to creativity and innovation? Innovation is a complex social process that emerges from the dynamic interaction of several contextual factors in a given environment. Thus, it is natural to expect that individual, organizational, cultural, economic, and political elements can positively or negatively influence the emergence, implementation, and dissemination of innovations. 
Before discussing factors favorable to organizational creativity, it is essential to understand better the concept of creativity. Although it is a concept of many possible meanings, theorists agree that creativity carries the idea of a "useful novelty" [8, 9]. For Amabile (1988), creativity would result from a new and useful idea developed by an individual or group of actors working together. Consequently, creativity is a critical element to promote innovation in healthcare organizations.
Individual and organizational factors are broadly described as facilitators or barriers elements of creativity and innovation. Moreover, many of these factors related to individuals have been used as criteria by prominent health organizations' recruitment sectors worldwide. Psychometrics characteristics of individuals such as behavior, self-motivation, problem-solving, political, and social competencies are well documented as keys elements in identifying potentially creative individuals[10, 11]). 
	However, since organizations seek to use rigorous criteria to select, recruit, and invest in individuals, organizations should also comprehend that organizational factors may influence catalyzing or inhibiting the individuals and the collective's creative capacity. Several conceptual models have proposed ways to analyze factors that facilitate or inhibit the emergence and diffusion of innovations[12]. In table 02, we highlight some organizational characteristics considered favorable to the emergence of innovations.



Table 02
Factors that promote or inhibit creativity and innovation in health organizations

	Factors that promote creativity
	Factors that inhibit creativity

	Autonomy for the use of resources
	Lack of resources and excessive control of means to develop activities

	Good project management methodology
	Incipient and non-transparent project management

	Enough resources
	Lack of investment by the organization

	Valuing new ideas and a collaborative environment
	Lack of valorization; culture of censorship and internal cooperation

	Motivated and supportive managers
	Apathy and lack of enthusiasm

	Adequate time for reflection and search for solutions to problems
	Absence of time for reflection, work overload, and unreal timelines

	Culture of tolerance to errors and risks
	Intolerance to risk, resistance to change, and emphasis on maintaining "status quo

	     Management that focuses on
understanding individual behavior and needs
	Management that intensifies interpersonal competition or defensive attitudes

	Coordination and collaboration of teams
	Lack of clarity of organizational objectives

	Clear organizational objectives
	Unclear two organizational objectives 

	Mechanisms to develop new ideas
	Closed management and criticizes new ideas

	Participatory decision making
	Excessively centralized and controlling management.



Fonte: Amabile (1988); Amabile & Pratt (2016)


           An environment that favors leadership autonomy seems to be one of the most critical elements for favoring creative processes. In contrast, an environment of excessive control and intolerance to error has been described as potentials organizational creativity barriers [13]. Also, there is a consensus that a democratic, participative leadership style positively influences organizational creativity [14]. 
 However, many authors recognize a multi-factorial dynamic balance that requires health organizations to have a plan adapted to each context instead of merely believing in a magic recipe about the "paths of organizational creativity" [15]. This plan should allow the emergence of various initiatives (sometimes top-down, sometimes bottom-up) with management support allowing time for reflection, trial-and-error, and quality assessment criteria related to this creative and innovative capacity.
Besides, external factors such as public and private funding, government policies, and external legitimacy search may enhance and encourage innovation in some sectors. They may even shape the organization's internal environment and its internal structure [16]. Finally, having an internal or external environment propitious to innovation does not automatically lead to innovation success. We are going to clarify this element when evoking the implementation process later in this paper.


4. ASSESSING THE RELIABILITY AND PERTINENCE OF AN INNOVATION

One of the challenging exercises for healthcare organizations is establishing a list of specific criteria to evaluate the innovation before deciding on its incorporation and adoption. Many approaches and strategies are possible and routinely applied by numerous organizations around the world. However, in general, this can be done in two stages. First, local criteria are established to appreciate the relevance of innovations. Then, a criterion for prioritizing the innovations approved by the first step is established[6].
Failures can negatively impact the organization in this step. For instance,  loss of resources, increase in unnecessary costs, loss of a competitive or market advantage, unjustified escalation of costs to health systems, and, even more troubling, the loss of a relevant social opportunity or even deleterious effects to users and, consequently, lawsuits[17]. It becomes even more complicated when it comes from public funds, in which taxpayers expect exceptional public resource management. Thus, public organizations must consistently innovate in a responsible, efficient, transparent, and ethical way.  
To assess the real value of an innovation is not an easy task. It may require different strategies, depending on each type of innovation or innovation domain. Also, there is an intimate relationship between the evaluation process and stakeholders' values and culture.
Some strategies and elements should be considered as judging the pertinence of an innovation. We suggest a constructive reflection based on some basic questions. The initial ten points for judging the pertinence of innovations in health organizations:


1. Does this innovation solve one or several problems in our organization?
2. Does this innovation meet the real needs of our patients or employees? Does it solve the identified problem?
3. Does it add value to our patients?  
4. Is it ethical and responsible (respects the environment and local culture?)
5. Does it increase or reduce any form of social or health inequity?
6. Can we manage existing conflicts of interest?
7. Do different stakeholders (immediate managers, healthcare professionals, users) participate in the project from its initial phase?
8. Is this innovation compatible with our organization's values and mission (and with health professionals and their respective professional associations)? 
9. Are the implementation and operational costs assumable by our financial reality?
10. Is it possible to measure its effects and impacts?

A practical strategy for evaluating innovation's pertinence and reliability is building "health innovation assessment units" (HIAU). That is a type of organizational committee able to judge the relevance of proposed innovations from a multidimensional analysis, considering multiple factors, such as the work process, economic, social, political, and cultural factors. Therefore, it is an interdisciplinary working group with different expertise, including patient representatives, to contribute to the users' perspective.  This model is advisable in private institutions, but it is imperative in public organizations to follow a path of implementing new technologies responsibly and sustainably.
For instance, in Quebec, Canada, public health organizations have had similar boards for years that judge the relevance of innovations to organizations, advising the acquisition or not of new technology (e.g., a new radiotherapy or imaging device) and evaluating the impact of changes on critical processes.  
Another approach that can help evaluate the relevance or value of innovation is proposed by the research group "In fieri" from Montreal University.  The researchers insist on the importance of evaluating the value of innovation to society and suggest a model based on nine dimensions, organized into five domains: value for the population health, value for the health system, value for the economy, organizational and environmental values[7]. Regarding the criteria for evaluating the prioritization of innovations, health institutions should adopt more efficient models to define their priorities in implementing innovations. The dominant criterion of prioritization based on the charisma of the institution's leader or communicative strategies of more influential people, sometimes with worrying conflicts of interest, should be replaced by transparent criteria, in line with organizational and social objectives.
The "round of votes" is one of the most traditional methods for that.  According to this method, each member of a group of key actors determines which innovations are more relevant from the conception phase[6]. A shorter list is then offered again. This process can be repeated until a consensus is reached, usually in the third or fourth voting round. In this method, it is imperative to choose wisely the actors who will participate because it is an individual judgment. 
The Hospital maternal-infant Saint-Justine de Montréal created a practical and straightforward method. The method consists of classifying the innovation projects according to a matrix of expected impact X difficulty implementation. Thus, in the end, a prioritization is built based on a score with previously defined criteria. 
Each organization can build systems similar to the one used by Saint-Justine Hospital, establishing criteria that are relevant for the organization and the society as a whole. Institutions may also assign a relative weight to each criterion or dimension, building a final scoring system to support the prioritization process, that is, a multi-criteria system. In the end, projects are chosen according to their final scores. The advantage of these methods is transparency and the possibility of establishing pre-defined criteria according to interests, objectives, organizational and social values.


5. THE CHALLENGE OF IMPLEMENTING INNOVATIONS

	Many promising health interventions fail to translate into meaningful patient care outcomes across multiple contexts[18]. An innovative health intervention fails basically for three reasons, a failure of the implementation, a failure of the program theory, or a misjudgment of the leaders since the need to act has been identified[19]. Therefore, the innovation implementation's success will depend on "the degree of change" and the transformation "accepted" by the environment. In other words, it results from a complex interaction of the innovation proposed, its acceptability by the environment, and elements of the organizational and external context. 
An intervention with a robust theoretical foundation (good program theory) can be perceived as a failure when, in reality, it is an implementation problem. Similarly, a program with severe problems in its theoretical foundations can be perceived as a success. However, external and unexpected factors (e.g., confounding variables) had a preponderant influence on its effects. Although there is no consensus on the term, program theory is a set of assumptions that intend to explain how and under what circumstances an intervention produces its expected results[20]. For others, the term is a synonym for "theory of change" [21].
Greenhalgh et al. (2004) conducted a systematic review of theoretical and empirical evidence on the determinants that may influence disseminating and implementing health organizations' innovations. This study proposes a framework that identifies a range of components related to innovation diffusion and implementation success, such as characteristics of the innovation itself, individual characteristics of opinion leaders ("adopters") and organizational factors. 
There are hundreds of different models that can serve as reference points for health workers and managers when planning the implementation of their innovations[12]. For example, Rogers' diffusion model suggests ways to understand how "change" can be achieved in health organizations. This author argues that specific characteristics of innovation can facilitate its adoption. According to his theory, some factors can also influence innovation's acceptability, such as the degree of the proposed change, the compatibility with organizational values, the perception of necessity by involved parties, and flexibility or adaptability of the "solution" [8, 22]. Rogers (2010) also described that the process of innovation diffusion has an "S" shaped dispersion pattern, that is, it has an initial slow phase affecting some members more "open,"  then a fast-intermediate phase with wide dispersion and, finally, a third slow phase at the end. Therefore, identifying key players in each phase and a communication strategy for each group can contribute to the implementation's success. Besides, implementation science is an emerging field that aims to discover innovative methods that contribute to the deployment and implementation of innovations in various sectors and fields of knowledge[23]. In this sense, Damschroder et al. (2009) describe the "Consolidated Framework for Implementation Research" (CFIR) that offers an overarching typology to promote implementation theory development and verification about what “works”, “where”, and “why” under multiple contexts.
It is also worth mentioning that health workers are not agents who passively receive innovations. In reality, they develop feelings (positives or negatives) about what is being proposed. They worry about the consequences; they want to modify them to fit specific tasks or even redesign them[24]. 
Therefore, one fundamental element is understanding each actor's expectations involved in the process because certain innovations can propose changes that generate imbalances in power relationships established consciously or not[25]. Thus, strategies adapted to each actor involved guiding before, during, and after implementing a new process or product are essential. Furthermore, managing change and fears of the actors involved from the new proposed process technology are fundamental for any project's success.  Note that "the change" is a complex phenomenon, often unpredictable and that it can involve a wide range of "transformation agents" whose roles and implications may vary over time[19]. In table 3, we highlight some examples of expectations according to the actors.








Table 03: Actors' expectations in an innovation process

	Actor
	Expectation 

	Health Professionals
	Improvement of clinical results
Better diagnostics and treatments
Reduce time lost in administrative processes

	Patients
	Improve their experience and security
Wellness
Reduce time loss and delays

	Health Organizations
	Improve the efficiency of its internal processes
Improve productivity
Waste reduction
Improve clinical results and the quality of services provided


	Technology companies
	Profitability
Reliable partnerships
Better clinical results

	Regulatory agencies
	Risk reduction
Improvement of patient safety.



Source: Omachonu & Einspruch (2010)

Finally, while usually the reflection on the "rational" of the changes expected by an innovation (program or change theory) is carried out even before implementation (explicitly or implicitly), implementation’s process and change management must be rigorously fallow in many stages. The implementation itself is not a static event; on the contrary, it must be seen as a "living," complex, and interactive process. Thus, people in charge must be prepared for necessary adaptations over time and according to the context.

6. THE PROCESS OF EVALUATING INNOVATIONS

Broadly, evaluation means to make a "value judgment" about something.[26]. Despite the intense debate and progress of the sector over the last decades, health evaluation remains a significant challenge for health systems and organizations. One of these major challenges is to develop suitable approaches to measure or explain the effects attributed to an innovative intervention, explaining possible causal relationships between its effects and the intervention components. 
So far, there is a multiplicity of strategies and theoretical perspectives on the subject, from linear models to complex multidimensional evaluation approaches[27]. Of course, a "best" model does not exist, but the most suitable for a given context, the type of intervention proposed, and the evaluative objectives. Thus, the evaluation process of innovation is a fundamental stage and must be designed and executed rigorously.
In general, there are two types of evaluation:  normative and evaluative research. The normative evaluation aims to evaluate the intervention according to pre-established criteria and norms. For example, hospital accreditation organizations usually apply a normative evaluation type to measure hospital processes based on existing norms or quality standards. Besides, regulatory agencies publish "gold standards" that must be followed and often assess products or processes' compliances. 
Evaluative research aims to analyze and understand possible causal relationships using a scientific approach[28]. In other words, this type of evaluation aims to understand the "how" and "why" of the results of particular interventions[29]. For example, to analyze new medical device outcomes in a health care organization, it is necessary to use a scientific evaluation approach to verify whether there is an association or even a causal relationship between the new device and the observed effects.
Table 4 summarizes some of the main possible types of innovation evaluation according to objectives and methodologies most commonly employed.

Table 4: Types of evaluations of an innovation.

	
Type of evaluation

	
Objectives

	Common methodologies

	Normative
	Evaluate conformity regarding structure, processes, or results.
	Comparison with standards, protocols, consensus, and laws

	Evaluative research

	Effects analyses
	Assess the efficacy of the proposed innovation, ensuring that the effects observed are due to the proposed innovation
	Experimental or quasi-experimental strategies

	Production analysis
	The analysis of production studies the relationships between the resources used (means) and the volume and quality of services produced (activities)
	Methods derived from the economic field, such as cost accounting.

	Efficiency analysis
	It aims to study the relationships between the resources and the effects observed
	Economic analyses (cost-benefit analysis, cost-effectiveness analysis, etc.)

	Implementation analysis
	It focuses on the relationships between the intervention, its components, and the context
	Case studies
Mixed methods



Source: Brousselle et al. (2011) 

The evaluation process can be performed at any stage of the innovation cycle. Predicting all expected and unexpected results of an innovation is often a complex task, so evaluation must be rigorously planned. Unexpected effects often have significant repercussions on the adhesion of an innovation.  For instance, imagine a new clinical protocol that has demonstrated satisfactory clinical results according to pre-established criteria by only evaluating the efficacy/effectiveness dimension. However, its implementation has significantly increased the administrative/bureaucratic workload of the professionals involved. Gradually, they may begin to "avoid" the new protocol due to a perceived organizational work quality reduction. Adding qualitative elements (focus groups, interviews, observations, documental analysis, etc.) to the evaluation process consists of a powerful tool for collecting strategic information on institutional innovations to achieve a more realistic analysis.
Several evaluative works on health innovation suggested that the new approaches should develop and focus the following elements[17, 30]), including co-construction models integrating patients, healthcare professionals, and other stakeholders:

- Multidimensional approaches that study innovation simultaneously at the individual, group, and organizational levels
- Combining quantitative and qualitative data; 
- Use of longitudinal designs;
- Innovation both as a dependent and independent variable;
- Application of experimental designs when possible.

We also highlight the evaluative approach developed at the School of Public Health of the University of Montreal, the implementation analysis. This evaluation process aims to understand the influence of contextual dynamics on the proposed intervention and innovations in different phases of the implementation process or on its effects[19]. This analytical and evaluative approach is indicated, for example, to facilitate the understanding of complex interventions whose results are little known or not expressive due to a possible influence of several interactive factors outside the intervention (contextual factors).
Although clinical trials are known as the gold standard for efficacy evaluation, such a design has many practical limits to being performed, such as costs, time available, ethical issues, and so forth. Thus, given these possible limits, the implementation analysis provides a way to assess the extent to which innovation has produced or influenced the observed results. Furthermore, such approaches open the "black box" of the intervention, examining the "how," "the context," "why" and for whom" it has worked, making its reproduction in other contexts more tangible, as well as facilitating the necessary adaptations for implementation in other realities. However, the implementation analysis is not a specific method or technique but a way to structure and perform the evaluation process.
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7.CONCLUSION

Innovation and human creativity will continue to be the driving force behind the development of healthcare systems. New flexible strategies to organically enhance an innovative environment aligned with organizational and social values become imperative in the light of emerging challenges. This paper developed a reflection on the main elements contributing to fostering innovation in healthcare's complex organizational environment. We also stressed some vital elements regarding innovation evaluation, particularly the implementation evaluation considering its importance to innovation success. Finally, we highlighted the essential concepts to consider to promote responsible and ethical innovations that do not accentuate existing inequalities.
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