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Introduction

Over the past 45 years, different disciplines have argued that the physical environment in which patients reside or receive treatment has an impact on both the treatment process and its outcome. Architects, interior designers, sociologists, psychiatrists, doctors, psychologists and environmental psychologists all have written about the use of architecture as part of the therapeutic process. The few empirical studies that concerned the therapeutic or healing effect of design in healthcare environments have shown encouraging results. 
However, a clear understanding of the aspects of the physical environment that define a healing environment has not yet been achieved. Defining these architectural and environmental elements will allow us to create better healthcare environments with positive effects on the healing process. 
I strongly believe that certain symptoms such as increased stress, anxiety and pain experienced by patients are not necessarily part of their illness, but rather caused by a misfit between the hospital environment and the physical, social and psychological needs of the patients. 
The goal of this paper is to give a historical perspective on the evolution of the concept of a healing environment and the various approaches and interpretations of the concept by different disciplines. Also, I’d like to bring to light if there is any evidence in these publications to support my beliefs.  
From institutional to healing environments

The ‘healing environment’ is a relatively new concept, which one will only find in recent publications. However, this concept is rooted in studies of the impact of institutional environments on human behavior that have been performed by various disciplines over the last 45 years. 
Environment-behavior relationship

One of the first publications in this field (Sommer and Ross, 1958) is a study of the relationship between social behavior and the seating arrangements in a psychiatric hospital dayroom. Sommer and Ross showed that social interaction between patients doubled in frequency when moving the seats from alongside the walls into smaller groups around tables. This was one of the first experimental studies showing that even minor design changes such as the organization of chairs and tables can have a major impact on human behavior. 
Twenty years later Holahan (1978) presented a study to further clarify the effects of different dayroom seating arrangements on the behavior of psychiatric patients. He found that seating patterns exerted a powerful control over the amount of social interaction among patients in a dayroom setting, supporting the earlier findings by Sommer and Ross. Given the relative social isolation of psychiatric patients in hospitals at that time, both studies offered relevant directions for improving the social environment in psychiatric hospitals. 
These early behavioral science experimental studies by Sommer and Ross and Holahan are important because they first provided evidence for a relationship between human behavior and the physical environment. The establishment of this relationship can be seen as the first step towards the formation of the healing environment concept, even though, at that time, the implications of environment-behavior relationships did not stretch into the realm of the actual healing process itself.
Psychological needs
It is not surprising that most of the original research in this field was conducted in environments, such as psychiatric and children’s hospitals, where residents are considered to be more vulnerable and less in control of protecting their own wellbeing. The way children deal with healthcare environments has been the subject of many studies. Visiting a doctor can be intimidating enough without the need to cope with a strange building, a maze of corridors and rooms, and unfamiliar smells, sounds and medical equipment. Such ‘dehumanizing’ environments can be threatening, especially to children.

It is clear that this perception to some extent is shared by a wider audience. Visit the pediatric department of any general hospital and you will find walls painted in bright colours, cheerfully decorated linens and curtains, and wards named after cartoon characters. All these efforts are directed towards making the environment less institutional and alienating for the children. However, there is an essential difference between making a place look more child-friendly and thoroughly meeting the needs of this special group of patients. 
An illustration of how these needs can be met is given by the psychologist Olds (1981). As a way of humanizing the pediatric hospital environment she suggests three psychological considerations: the basic needs for control, purposeful activity and comfort that need to be met. In her article, she offers practical design solutions that take these basic needs into consideration. For instance, providing way-finding cues at children’s levels that can be poked, touched and peered into, serve to welcome and orient young patients and will enhance their feeling of being in control. By translating the psychological needs of children into practical design examples Olds makes an important first step in bridging the gap between the knowledge gathered by (environmental) psychologists and architects.
If there is any validity in attempts to humanize the healthcare environment for children, there is no reason not to expand these efforts to all areas of the healthcare environment and try to improve on the recovery rate and physical wellbeing of all patients. 

Wellness by design

When in a strange institutional environment and at the mercy of the medical world, feelings of uncertainty can easily take over. Understanding how this uncertainty impacts our psychological and social wellbeing can provide us with information on how to prevent or reduce uncertainty. Winkel and Holahan (1985) address ways to prevent or reduce these psychological and social uncertainties in general and psychiatric hospitals by using the physical environment. The essence of their article is nicely illustrated by its title “The environmental psychology of the hospital: is the cure worse than the illness?” In their article, they organize relevant outcomes from previous studies into three categories: the effect of the layout of the hospital space on social interaction and privacy, the stressors in the hospital environment associated with levels of stimulation (both informational overload and restricted information), and the ability to exert personal control (freedom of choice, access to information) in the hospital environment where one typically has very little control. 
Winkel and Holahan suggest that the three concepts constitute potential building blocks for a preventive approach to reduce psychological and social uncertainty within the hospital settings. They conclude that growing evidence suggests that “poorly designed and planned environments not only create new difficulties both for patients and staff, but also can interfere with treatment effectiveness” and also that “…environmental factors have begun to be linked to important outcome measures that are used to assess treatment efficiency.”
The central themes around which Winkel and Holahan created the three categories are in line with earlier publications on the impact of design on social interaction by Sommer and Ross (1958) and Holahan (1978) and the needs for control, purposeful activity and comfort by Olds (1981). However, they also add an interesting critical note by pointing out that what is important to the social and psychological needs of patients (privacy) might conflict with the more functional needs (efficiency) for staff. Having these conflicting interests is probably unavoidable in design. However, bringing them to light and exploring them is important, because understanding these conflicting dynamics among users makes balanced design decisions more likely.
The expanding knowledge and growing understanding of environment-behavior relationships is further illustrated by Ulrich’s work (1991). Besides stressing the psychological impact of design on our wellbeing, he also emphasizes physiological (e.g. reducing stress) and behavioral manifestations (e.g. verbal outbursts, social withdrawal) of poor design that work against wellness. Ulrich, like Winkel and Holahan (1985), states that stress is considered to be a major obstacle to healing. Since both articles come with increasing evidence that poor design increases stress, it makes sense to create supportive design that minimizes stress. According to Ulrich, wellness can be promoted by design that fosters sense of control, social support and positive distractions. These concepts were chosen by Ulrich because they are sufficiently broad or overarching to subsume many other important issues and patient needs. The basic needs earlier mentioned by Olds (1981) and the categories from Winkel and Holahan (1985) are partially similar; all three stress the importance of the need for control, and partially overlapping to Ulrich’s criteria. Social support (Ulrich; Winkel & Holahan) can meet the need for comfort mentioned by Olds. Purposeful activities (Olds) and an optimal level of stimulation (Winkel and Holahan) are examples of positive distraction. 
Both the conclusions by Ulrich (1991) and Winkel and Holahan (1985) strengthen my belief that some of the symptoms observed in patients are not part of their illness, but more likely a result of an inadequate fit between the physical environment and the needs of the patient. Creating environments where the patient’s needs are properly met is likely to reduce these symptoms.
Therapeutic effects

A further understanding on how design features of the environment can have a therapeutic effect on its residents comes from a study on Alzheimer special care units by Zeisel et al. (1994). The authors developed an Environment-Behavior (E-B) model to organize the interactive effects of three variables: design performance criteria (e.g. residents’ ability to wander easily), design features, characteristics, spaces and objects in the physical environment (e.g. looping corridors), and measurable therapeutic goals and outcomes of design features (e.g. reduced agitation). 
Studying and defining what matters in order to improve buildings can be a confusing and overwhelming undertaking. How should we group the findings and qualify what is less important and what is crucial? The key strength of the model by Zeisel et al. (1994) is that it offers a way to organize and structure these findings. 
The model distinguishes between common design qualities important in many buildings, such as accessibility, safety, privacy, efficiency and critical performance design criteria that make it into a special care unit for patients with Alzheimer’s. Examples of such critical performance criteria are exit control, wandering paths and autonomy support. These abstract criteria are translated into requirements for design. For instance, exits need to be secured in order to create a safe place for patients and unobtrusive to avoid unnecessary stimulation. The way patients respond to these design qualities can be measured (therapeutic outcomes): e.g. do patients no longer get away unnoticed and are they less triggered by closed doors and therefore less agitated? Because people with dementia cannot be cured, the therapeutic effects are focused on reducing stress related behavior and, with that, improving the quality of life. 
This work offers a powerful and practical model in defining the healing environment because it can be applied to many different environments and, at the same time, offers a way to distinguish among different healthcare environments by defining the critical performance criteria of each specific setting. The usefulness of the model is defined by the measurable interactions with the environment, which can be used as a means to check whether the design goals were met and serve as a tool to refine future design. 
Broadening the perspective
Considering the results of the studies presented here, improving our healthcare environment seems the natural and sensible thing to do. In reality, however, it appears very difficult to get these environments to change in a systematic way. Partially, this can be explained by the fact that most relevant research is conducted by behavioral scientists. It appears that the design implications suggested in these studies rarely reach, or are not understood by, other important parties in the process such as architects and medical staff. 
However, it looks like this might be changing. Not only is there a growing number of recent publications by architects (Scher, 1997; Nagasawa, 2000; Gross et al, 1998), doctors (Horsburgh, 1995) and designers (Rogers, 2002), but there is also a growing number of publications in medical journals stressing the importance of good architecture and design as part of the treatment of patients. These publications are crucial because they reach the audience that needs to be convinced and motivated to take a different approach to healthcare design.
Horsburgh (1995) acknowledges the healing power of design. According to him, a successful hospital is characterized by four qualities of space: the orientation in and around the hospital, the amount of connection with people and with nature, the scale used (size and number of beds in hospital), and the symbolic meaning (e.g. homelike environments). These conclusions are similar to the design implications mentioned earlier by Olds (1981), Winkel and Holahan (1985) and Ulrich (1991). Yet they differ in that they are not explained in terms of underlying social and psychological needs.
The architectural publications (Gross et al, 1998; Sher, 1997; Nagasawa, 2000) recognize the fact that something must be missing in the current approach of hospital planning if most people still have negative and inhumane images of hospitals, notwithstanding the extensive efforts made by architects and planners. A possible explanation for the lack of patient focused design is given by Sher (1997). He argues that design in the UK has been largely dictated by the National Health Services who provides detailed guidelines for health building design, largely focused on “…keeping building costs as low as possible within acceptable standards.” This creates no obligation or incentive for the client and designer to adopt the patients’ focus, despite the growing awareness of the importance of it.
Although the article by Gross, R. et al (1998) does not present new insights, it acknowledges the importance of the healing environment in psychiatric hospital design from both an architectural and a psychiatrical point of view. The case-study by Nagasawa (2000) focuses on improvements for way finding and waiting, without referring, however, to any previous studies. 

Besides the increasing acceptance of the impact of the environment, the four studies mentioned (Horsburgh, 1995; Sher, 1997; Gross et al, 1998; Nagasawa, 2000) also illustrate the lack of a common theory or consensus on a unified theoretical approach or even mutual awareness.

The publications by Rogers (2002) and Olson (2002) further illustrate the shared concern of many disciplines with the healing environment and that healing crosses many boundaries. In her essay, Rogers (2002) presents a model on systematic healing for designers that combines design, communication and innovative healing therapies such as vibrational therapy. Combining quantum physics and eastern medical practices, she sees the body as composed of dynamic chemical, electrical, light-based, spiritual and magnetic energy systems that work together to create harmony in our bodies in relation to our environment. Consequently the use of sound, light, color, pattern and symbol can impact or change the vibrations in the mind and body. Color and light-therapy are examples of how these principles can be used. 
In an environment of increasing technology it becomes more difficult for the body, mind and spirit to achieve an energetic equilibrium. Aware of this impact, Rogers states that designers should make a more conscious effort to create environments that correspond with the energy of our bodies in order to promote systematic healing.
Although Rogers’ work has a very different approach to healing, her statement that the interaction between aspects of the environment and our body and mind can influence our physical, psychological and spiritual wellbeing on an energetic-magnetic level adds another dimension to the concept of the healing environment and consequently creates an additional challenge for architects and designers. 
Another very influential component of the healing process in hospitals is the use of potentially harmful substances, used in everything from IV bags to carpeting to the walls of the facilities in which healing is supposed to occur. In a very recent publication, Olson (2002) describes the extensive use of toxic materials (e.g. PVC and VOC) in healthcare facilities and the growing desire among clients and architects to stay away from these dangerous materials in order to promote healing.
Although the articles by Rogers (2002) and Olson (2002) discuss topics that are not common to social science theories, both raise interesting and important issues that should be addressed when designing healthcare environments.
Bridging the gap

One of the conclusions that can be drawn from this historical analysis of the different articles presented is that the various disciplines mentioned (architecture, interior design, sociology, psychiatry, medicine, psychology, and environmental psychology) have grown to understand the healing power the hospital environment could have. However, despite the different important contributions of the various fields, there seems to be very little mutual awareness of each other’s work. For instance, relevant work done by the pioneers of social science in this field who studied the impact of the healthcare environment on our social and psychological wellbeing and behavior (Sommer, 1958; Holahan, 1978; Olds, 1981; Winkel and Holahan (1985); and Ulrich, 1991), is barely being referred to in publications by architects and designers (Gross et al, 1998; Sher, 1997; Nagasawa, 2000; Rogers, 2002) or doctors (Horsburgh, 1995).
Despite the lack of a mutual awareness, and consequently the inefficient use of available data, a broad basis clearly is present and sufficient material seems to be available to foster healing in health care environments. However, knowledge brought forth by the various disciplines will only become effective if the decision makers (the clients) in the design process are equally aware of the importance of these findings. When decisions need to be made in the design process, time, costs and benefits will come into play and will have a dominant role. Because the potential economical benefits (e.g. less medication, lower staff turnover) in creating healing environments are less obvious than the social and psychological benefits, a structural effort to create a true healing environment is often not undertaken. Therefore linking the outcomes of environmental social science research to potential economical benefits (the language of most clients), is needed to effectively use the data and prevent that too many great opportunities to create healing places will be left untouched. 

Conclusions 
In the 20th century, mankind developed highly technological institutional healthcare environments that mainly focused on medical functionality. Within this approach, little attention was paid to the influence of the physical environment on the healing process. Over the course of the last half a century, the insight has arisen that this physical environment can have a profound impact on how patients experience and react to the medical treatment they undergo.

With this growing acceptance of the importance of the role of the physical environment in the healing process, it has become apparent that healthcare environments should not only address the purely medical needs of patients, but also the ‘non-medical’ needs that have a direct impact on healing. These non-medical needs can be met by changing the institutional and alienating environments into healing environments that are supportive, comforting and welcoming for all users involved: patients, their relatives and medical and supporting staff. 

Moreover, research (Ulrich, 1991; and Winkel and Holahan, 1985; Zeisel et al., 1994) supports my view that some of the symptoms observed in patients are not part of their illness, but more likely a result of a mismatch between the environment and the patient. Ameliorating such a mismatch might indeed enhance the therapeutic outcome.

In order to be able to create healing environments, I believe it is not enough to approach the definition of such an environment as an experiment in environmental psychology. It is equally, if not more, important to create a wider and more common awareness of the results of research on this subject among designers, architects, medical staff and the users of the healing environment (patients, their relatives, and medical and supporting staff) and clients. A mutual awareness and involvement is essential to achieve consensus on a unified theoretical approach and to be able define the design qualities to create a true healing environment. 
I think the E-B model described by Zeisel et al. (1994) can be a valuable tool to organize the available data. First, it can help us in defining the critical performance criteria for different healthcare environments (e.g. psychiatric, general hospitals), as well as for the units within a healthcare facility (e.g. inpatients unit, intensive are unit). Second, these critical performance criteria will lead to design criteria and subsequently generate measurable therapeutic goals and outcomes of design features. As a means of bridging the gap between environmental social science and the client, these goals and outcomes can be used to illustrate economical benefits.
Systematic evaluations and participatory design will be part of refining and adjusting the E-B model. Like Horsburgh (1995) states: “the participation of patients and the evaluations of existing hospitals are tools to create better hospitals.” Only then we can learn from mistakes, improve existing facilities and use the findings in future design in a more systematic way.
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