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Abstract: Despite years of research being conducted in the healthcare design field, we still struggle to incorporate this knowledge into decision-making across all areas of policy and practice. Integrating the knowledge into practice is even more problematic in times of crisis. The systematic documentation and dissemination of existing and emerging networks and organizations in the healthcare design context and their activities could be extremely valuable to the field to support collaboration and information sharing during a crisis. Therefore, the primary aim of this paper is to explore the knowledge transfer process among healthcare design organizations and their target group(s) and the extent of their activities in response to the COVID-19 pandemic. In order to have a better understanding of the process, we studied three organizations actively engaged in the creation and/or dissemination of knowledge related to healthcare facilities design: one from the USA "organization A", one from the UK "organization B", and one from Sweden "organization C". The primary data source included some literature covering elements of the knowledge transfer process on the inter-organizational level. The supplementary data are from individual interviews with key representatives from each organization. The core part of this paper discusses the organizations' strategies and channels for knowledge dissemination. It also reviews the COVID-19 period, the associated challenges, and the organizations' activities to respond to the situation during the pandemic.
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1. Introduction
The pandemic has been a time of mobilizing in the healthcare sector. Similarly, the pandemic urgency has affected healthcare design networks, resulting in the activation of contacts, and forming new strategies. Healthcare design organizations worldwide responded to the challenges posed by COVID-19 by providing resources, guidance, and technical support and contributing to sharing the body of knowledge among professionals. These organizations have made efforts through years of practice to advance evidence-based design and mobilize evidence to inform policy. They are committed to promoting evidence in the field and acquiring the role of dissemination across the healthcare system and decision-makers to stimulate evidence adoption in the healthcare sector. The matter of dissemination is a significant factor for a successful organizational impact and outcome. In healthcare design, providing evidence-based interventions for the practice and informing the decision-makers about the other’s successes and failures is a challenge. In this paper, we briefly explore organizational efforts to disseminate knowledge developed in the design field to the decision-makers and review the COVID-19 impacts on the process. 
We conducted interviews with three organizations across the world. We invited their representatives to tell us how their organization has been upholding that commitment, especially during COVID-19. Therefore, we mainly describe the dissemination efforts among those healthcare design organizations and their target group(s), as well as the extent of their activities toward navigating the COVID-19 situation regarding their role in spreading knowledge and evidence based design interventions. We hope this will be useful to all professional bodies in the healthcare design sector to think about their activities in terms of knowledge dissemination.
2. Theories and Methods
The “knowledge” in this paper has been considered in the context of healthcare design, including the findings of the design impact on a different level, from organizational level (e.g., efficiency indicators, reputation) to the patient and providers outcome (e.g., recovery time, anxiety level, fall rates, the burnout rate among staff, the overall satisfaction) (Stichler, 2011). This paper does not discuss the “knowledge” per se but instead tries to shed light on the process of transferring the knowledge and the evidence through healthcare design organizations to the target group(s). As Thomas & Prétat (2009) states, it is not enough that an organization owns certain knowledge; it has to be turned into action, which means that it has to be transferred between the individuals, groups, teams, and external interested parties. 
Dissemination of knowledge often involves passive diffusion geared toward improving individual or organizational awareness to affect behavior through a planned and systematic manner (Kerner et al., 2005). It should include all positive and negative outcomes to inform decisions. Failures are as important as successes, and in times of a crisis, when there is uncertainty, the decisions are highly prone to end up as a failure and informing others not to do the same is crucial. 
Dissemination occurs with a set of information or evidence getting through deter-mined channels using planned strategies to inform the target group(s) (Rabin et al., 2008). Strategies determine how the evidence, and the information would spread, and the channels are the ways in which it will get through to reach the target group(s). The concept of the dissemination process includes “push/pull effort”; the strategies involved in this process are formed to expand the reach of the evidence, the “push” which is tied to the disseminative capabilities of the sender, while other strategies are targeted at the “pull” effort, meaning the increase of receptivity of the target group(s), which requires the sender being aware of recipient’s absorptive capabilities (Kerner et al., 2005; Rabin et al., 2008) (Figure 1).
Evidence dissemination could have different intentions among organizations, such as increasing their reach to a broader audience and making the information as accessible as possible to motivate the target group(s) to implement the evidence (McCormack et al., 2013). Organizations would also evaluate the strategies to disseminate the evidence by specifying the interventions and desired outcomes (e.g., on the individual or organizational level). The processes that the evidence and information have to go through for dissemination are also a factor, a mediator, and throughout the process, determining the other factors, the moderators that would influence the extent and speed of dissemination is essential (Rabin et al., 2008). 
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Figure 1: Dissemination Process (developed based on Kerner et al., 2005 & Rabin et al., 2008)
Our study's primary data includes literature covering elements of the knowledge transfer process on the inter-organizational level. Supplementary data are from semi-structured interviews with a key representative from each organization active in the healthcare design context, including case A in the U.S., case B in the U.K., and case C in Sweden. Interviews lasted approximately 50 minutes. Though there was an interview guide, additional questions emerged as we proceeded with the conversation (Merriam, 2009). All interviews were recorded and transcribed, and the responses were analyzed based on the reviewed dissemination process (Strategies and Channels) (Figure 1).
Examples of interview questions included (a) How do you describe your organization's disseminative capabilities, (b) What are your thoughts on your organization's understanding of the absorptive capabilities of the healthcare system (providers, decision-makers) and practice (firms, industry) in the E.U./U.S., (c) What sorts of activities did you undertake during COVID-19 situation that were unique and different, and (d) How does your organization act to prepare for uncertainties.
3. Results
[bookmark: _Hlk109061543]3.1. The context of studied organizations
Before turning to the subject of organizations’ efforts toward knowledge dissemination, it is helpful to establish the general context of each organization. The cases reviewed in this study were organizations established to share the successes and failures in the field of healthcare design and help disseminate the research outcomes among the target group(s). In the U.S, case A is active both at the professional level, developing research for practice, and governmental and regulatory level, involving with the policy development in healthcare design aiming at creating healthcare facilities that promote healthier environments for patients and staff. Organization A is a non-profit organization that supports advocacy and regulatory change in the healthcare design context. 
Case B is a professional body working on practice-based research while occasionally engaging with governmental functions, depending on the needs and demands. As a network-based organization, Organization B aims to develop a stronger connection between service and system design in healthcare and strengthen the relationship between health systems and infrastructure, buildings, and the physical environment. The main driver for initiating this organization was the lack of enough focus on the broader issues around sustainable development and planetary health at the time, as well as the need to enhance the knowledge delivery process, digitalize content, create archives to preserve the knowledge being transferred, and to develop different channels for knowledge dissemination
Case C is a non-profit organization active in the research and design field established about 30 years ago to build a common ground between architects and the healthcare sector, informing the involved authorities on how to design and build healthcare facilities. This organization has governmental members, the counties in Sweden, as well as architects and consultants, and the aim is to stimulate research development and application to promote safe and effective environments in the healthcare setting. 
The incentives for all three organizations were the need for archiving the information and knowledge being produced and providing a repository that helps different user group(s) to find the information they need more efficiently and timely. There was also a matter of collaboration between different bodies to promote a healthy environment that drove the organizations to think differently and start their establishment. In more detail, organization A is involved with producing knowledge in the field of healthcare design and sharing it among target group(s), while in the UK case, the organization B is more oriented towards healthcare professionals and healthcare structures and organizations and less about design and construction bodies. Organization B identifies as a network of networks; they connect the networks in the field by only scratching the surface; the knowledge they transfer is merely the knowledge that it's been out there, and they are acting as a facilitator for the knowledge transfer process rather than producing knowledge and then transfer it. For the third case, C, in Sweden, the organization's establishment was more about creating links and promoting collaborative behavior among different bodies engaged in the healthcare design field, more like case A to promote research, design, and education. 
In the U.S., given the novelty of the healthcare design topic back in the 90s, the organization A has been formed to create a conversation about the role of design in improving healthcare outcomes, which at the time was formed around the seminal paper published by Roger Ulrich (Ulrich, 1984). In the early 90s, several experts got together trying to build the body of research that would support the practice in addition to just providing the knowledge. There was a lack of organized resources to learn from others’ work and practice at the time, and the need for a systematic sharing process for the knowledge that one might acquire through their own experiences was strongly felt. Therefore, the main driver for creating the organization was first to start this conversation around the significant impacts of design on healthcare outcomes and second, to develop the body of knowledge and share it across the organizations at the time as a collaborative effort (interview, March 2022). 
In Sweden, organization C was established as a response to the demand at the time for guidelines to design and build healthcare facilities right after the government abolished standards and deregulated construction in the early 90s for healthcare building design. Their concepts and guidelines are not compulsory to adhere to, but they are encouraged to be considered; plus, this organization identifies as the only comprehensive source of knowledge in the country with both architects and consultants as well as authorities working together (interview, March 2022).
The level of collaboration between these organizations and target group(s) is different. Organization B collaborates with other organizations in the healthcare sector worldwide, mainly within the E.U. area, to build a web of knowledge and just "scratch the surface" (interview, February 2022). On the other hand, in the U.S., organization A is involved in influencing policy and the formation of guidelines that are adopted in some way, shape, or form by almost all states and their user's guidance documents internationally (e.g., FGI). Organization C is more of an informal organizational body in Sweden, and they connect to their target group(s) through their members, the counties in the country (interview, March 2022).
3.2. COVID-19 and Challenges
In the case of COVID-19, we encounter a different set of information and uncertain evidence that posed a considerable challenge for the healthcare sector. Uncertainty is always part of evidence associated with healthcare due to the imperfection of the origins of knowledge that the evidence is coming from, the variety of patients’ preferences and inconsistency of the circumstances, and the inherent uncertainty in applying judgment in the decision-making process (McCormack et al., 2013). However, in the time of COVID-19, the uncertainty, along with the lack of enough evidence at the time, raised many challenges that we will go through as follows.
The sender and the recipient of knowledge are two main entities involved in the sharing process, and the absorptive capabilities of the target group(s) as the recipient would influence this process significantly. However, there is a problem recognized with awareness on the recipient end. In many organizations, people don't often get to work on many projects. For example, the chief nursing officer may have one healthcare design project to be involved with in their lifetime, and they have to learn everything in that project, and then they don't get to transfer that acquired knowledge going forward. This is even more problematic in the case of a pandemic when the chances are even more limited. In an ordinary situation, organization A addressed this barrier by absorbing as much information as possible and providing the important information by launching webinars containing information potentially for a project type that the healthcare sector is doing or an issue that they are grappling with to get the basic level of understanding, flipping the barrier into a facilitator. Organization A also helps clinicians find available resources and work with healthcare organizations directly (interview, March 2022). Of course, the way these organizations handled the knowledge transfer process during the pandemic was different. In general, their performance to keep up with the massive amount of data coming out daily was impressive. During the time of COVID-19, the world experienced an overabundance of information. One of the challenges that authorities faced during the pandemic was going through all the information and trying to understand which one they should choose to apply, which is very time-consuming and slows down the decision-making process. There are hundreds of thousands of papers about COVID now, and the more papers that are out, the more the potential for conflicting information.  
In the UK, organization B responded very quickly to the COVID-19 outbreak; it took them about a month to adapt to the situation. Their main activity was the bulletins providing weekly news quite early on to share what people were doing, the practices, and the innovations. They also integrated a "COVID-19 Summit" as part of their conference in September 2020 virtually, which was one of the first meetings on a large scale covering the papers and research related to the ongoing situation (interview, February 2022). On the other side of the world, organization A was also involved with the flood of information from the research and practice. The organization collaborated with another network active in the field of healthcare design at the time, shaped by several organizations located in different geographical areas of the country, having weekly or biweekly online meetings to cover the level of COVID-19 impacts in different parts of the country and the strategies being applied to address those impacts. Those meetings were the main activity of organization A and a knowledge transfer tool for the organizations to learn from others' experiences. The main driver for having those conversations for the organization was the fact that the time was crucial, and they didn't want to wait for the research to be published (interview, March 2022). However, there were some challenges along the way, and the biggest one in the knowledge transfer process in both regions was healthcare professionals' intense workload, lack of time, and high level of stress, which negatively affected their capability to be more aware of the knowledge, have time to engage with the knowledge and to apply it in the context; the absorptive capabilities were impacted negatively due to the intense situation. The overabundance of knowledge and information is also a barrier in this rapidly changing situation. More importantly, the main challenge is where the seekers find the required knowledge and how they would decide on knowledge credibility. The healthcare providers also face challenges in applying the knowledge being transferred. However, sometimes they are limited by their own capacity; they need a system and a culture of knowledge to make it work, and often they don't even know what they don't know, which is the biggest problem (interview, February 2022). 
In Sweden, organization C was mainly involved with the knowledge dissemination about the best coping strategies during the pandemic. Their members were the main groups that were highly active at the time of the pandemic in developing solutions and strategies, but the organization itself acted more as an information gatherer rather than being involved with knowledge production. The organization’s vision for acting upon uncertainties in the future is more of an informative body through hosting conferences and lectures, as well as financial support for research. In the case of COVID-19, the organization has funded some researchers to examine the situation and develop solutions.
Financial stability was also a barrier to getting the knowledge transferred. Organization A’s primary goal is to provide as many resources as possible for free, but there is also the matter of financial need that becomes a barrier, leading to the fact that people can’t participate in the knowledge sharing activities because there is a cost associated with it. When a crisis hit and the economy get affected, things get intense. In the case of COVID-19, one of the main problems was the activities of numerous different architectural firms in the U.S. trying to financially survive by presenting themselves as the ones who can do something about the pandemic, having the ultimate solutions in hand, and then it sets up confusion for authorities who are trying to make the decision. Organization A positioned itself as neutral in this dynamic, working with different organizations and architectural firms to get the information out there with a minimum level of confusion (interview, March 2022).
The structure of the organizations is another factor that has influenced knowledge dissemination during the time of COVID-19. For instance, some organizations do not necessarily have full-time employees, and they are primarily voluntary-based organizations; therefore, in a time of crisis, it is harder for them to respond unless they have a full-time employment body, while some other organizations, such as the FGI, and AIA had a whole committee that was working on emergency conditions during the pandemic.

4. Discussion
The success of the transfer can be affected by many factors and pose serious challenges to organizations to act upon the uncertainties in the future; lack of evidence early on in time of a crisis and later information overabundance are the main challenges faced by the engaged organizations. Time is also a crucial factor; being able to respond timely and cope with the new situation even at the organizational level is important. 
After all, all problems are multifaceted and multidisciplinary collaboration is the key to overcoming difficulties, especially in times of uncertainty. 
Making the knowledge and evidence accessible to all sorts of target group(s) should be the core aim for all organizations. Therefore, documenting that knowledge, planning effective dissemination strategies, and determining suitable channels are of utmost importance. 
It's noteworthy to mention that every hospital has a different culture for healthcare delivery and a different budget to provide services. Part of the challenge in disseminating the information gets back to the amount of time to think through all the issues and evaluate the context versus just seeking an answer; that feedback loop poses some challenges itself. At the organizational level, organization A is a good example that has intended to make a conversation to address this challenge by developing several tools. Further on, the existing and emerging networks and organizations in this field need to pay extra attention to the knowledge transfer process, the accompanying challenges, and the strategies that could be adopted to overcome those challenges. 
In the healthcare design context, considering the nature of Evidence-Based Design, being aware of the existing and evolving body of knowledge, including the best practice and experiences, to be able to hold professional debates worldwide is crucial to respond to the crisis, and that awareness could be fostered in an effective knowledge transfer process, and networks and organizations could be a big part of it. The organizations interviewed in this paper briefly touched upon the main challenges and barriers of the knowledge transfer process based on the COVID-19 experience that probably other organizations could relate to; however, reflecting on those experiences is much more critical.  
5. Conclusions
Being resilient and responsive, keeping calm, and looking for opportunities would help enormously in order to navigate the uncertainties of future crisis scenarios. During COVID-19, different organizations tried to keep up with the evolving expectations. Now, with such an experience, acting upon an entirely different crisis in the future would be possibly easier. The organizations adopted various strategies to navigate the situation by providing frequent bulletins sharing people's practices and experiences in different parts of the world. 
Launching conferences and meetings is another influential tool to ease the knowledge transfer process, and with the considerable progress of virtual technology, it will be much easier to reach people to get the knowledge through. 
To be able to share knowledge, inter-organizational collaboration is of utmost im-portance. Developing solutions and strategies to overcome a crisis is not an individualistic effort, it demands a collaborative approach. Actively engaging in the conversation and sharing expertise and experiences is crucial in the sense that it saves time and effort when everyone contributes to the body of knowledge collectively.
Another element brought up during interviews was the intense workload and high level of stress among healthcare providers during the pandemic that prevented them from fully engaging with the knowledge being transferred and ultimately disabling them from applying the evidence shared by organizations effectively. Providing resources and services to foster a supporting system for the providers would implicitly influence the knowledge transfer process. Moreover, dealing with information overabundance during a crisis to make decisions in the healthcare sector adds to difficulties. Organizations could help by having a system in place to validate the information and make it accessible to mitigate the risk of confusion among decision-makers. Allocating a full-time workforce and resources by the organizations active in the knowledge transfer process would significantly support healthcare providers in developing their strategies.
In a time of crisis, adding a cost to share the knowledge would not be practical; providers are struggling with their financial stability, and assigning extra costs to access the information would hinder them from doing so. Hence, financial support from either governmental bodies or private sponsors is necessary.
Ultimately having a peer-to-peer conversation and maintaining the openness of mind to recognize the solutions would be of great value when it comes to uncertainties. Uncertainties bring unexpected challenges, and "having your radar out" (interview, February 2022) to update the information as it comes through, and act accordingly is the first step to overcoming a crisis.
What we can hope for now is that the urgency in adapting knowledge, testing solutions and cross managerial and professional structures can prevail to make the design professions an active part in preparing for future challenges.
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