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Abstract

The concept of a healing environment traditionally has been defined in terms of clinical skill and technological resources. As both patients and their healthcare providers expand the concept of healing and how and where it takes place, there is a greater emphasis on other aspects of the environment -- namely, aesthetic, ergonomic, and safety factors that help create a safe healing environment. This paper describes findings from environmental research that affect the safety and the satisfaction of patients and healthcare providers."

Introduction

The consumer movement in healthcare is prompting a synthesis of nurturing elements and therapeutic services to create a healing environment in which patients, nurses, and other healthcare workers in inpatient and outpatient settings, nursing homes, and health centers come together in a holistic arena that embraces body, mind, and spirit. Incorporating aesthetic, ergonomic, and other environmental factors into the traditional therapeutic healthcare system has also engendered a more expansive view of safety issues -- a view that is especially suited to the knowledge and skills demonstrated by nurses.

Patient safety initiatives have focused largely on process improvements affecting technical, organizational, and human factors. The 1999 Institute of Medicine (IOM) report, "To Err is Human: Building a Safer Health System,"[1] included recommendations to enact mandatory error reporting, improve safety standards, expand safety practices, and enlarge the safety knowledge base. Since that IOM report, numerous professional, regulatory, accrediting, and healthcare organizations have been engaged in research, demonstration projects, and other activities to reduce error and improve safety.

More recently, structural and environmental factors have been reanalyzed for not only their impact on patient safety, but also for their ability to promote healing and to improve quality.[2] The Agency for Healthcare Research and Quality (AHRQ) report entitled, "The Effect of Health Care Working Conditions on Patient Safety"[3] reviewed the evidence demonstrating a connection between the working environment and patient safety. The AHRQ has characterized working conditions as factors that can either "improve work quality ... or impede work quality... The quality of work, in turn, affects patient safety and patient outcomes."[3]
The AHRQ report addressed 5 categories of working conditions:

· Workforce staffing

· Workflow design

· Personal/social factors

· Organizational factors

· Physical environment

Most of these categories have been widely investigated and will be described briefly in this paper. A more in-depth discussion of the "physical environment" will focus on factors that improve work quality, promote a healing environment, and thereby enhance patient safety and clinical outcomes.

Workforce Staffing

Staffing concerns have been scrutinized from different perspectives: staffing shortages, mandatory nurse-patient ratios, competency and experience, and work schedules. This category of working conditions includes numerous studies that focus mainly on nursing and physician staffing. Over 20 studies published since 1996 consistently found that higher staffing levels were associated with lower rates of adverse events.[3]
Extended work shifts of physicians and the impact of fatigue on patient safety have also been studied. Shorter work hours for physician rotations have been implemented as a result of evidence demonstrating an association between fatigue and patient errors.[4] A recent study by Rogers and colleagues[5] showed that when nurses worked longer than 12 hours per shift, or more than 40 hours per week, the risks of making an error were significantly increased. The authors of the study suggested that shifts of 12 hours or longer were linked to increased threats to patient safety. Recommendations by the researchers included changing the work environment by reducing scheduled 12-hour shifts and eliminating overtime.[5]
Workflow Design

Workflow design addresses the processes of delivering healthcare. This category includes the interactions between workers as well as the worker-workplace interface. Workflow design looks at:

· What, how, and where tasks are accomplished;  

· The effects of job characteristics (eg, distraction, monotony, redundancy, transfer of responsibility, complexity) on patient safety; and  

· Workplace features such as ergonomics, equipment, workspace, and information technology.  

Interruptions and distractions contributing to accidents have been analyzed by the aviation industry[6] and the findings applied to the healthcare industry.[7] An example is the aviation industry's introduction of critical safety procedures, wherein flight crews are forbidden from discussing anything unrelated to flying the plane when flying below 10,000 feet.[3] Similarly, healthcare workers and patients may be distracted by pagers, overhead announcements, alarms, cell phones, and other sounds.[8] Other, nondistracting forms of communication for nonurgent messages can include message boards, voice mail, or electronic mail.

One intervention to decrease nurses' distractions during medication administration was to have the medication nurse wear a special vest to identify who is dispensing medication. When this intervention was added to a protocol that included no conversation during medication preparation and dispensing, use of a checklist, and teamwork, the number of distractions was significantly reduced.

How Technology Can Help

Another element of workflow design is related to the large amount of data and information available to clinicians, as well as the extensive paperwork. A report by the National Council of State Boards of Nursing shows that documentation and other paperwork account for 33% of nurses' working hours.[9] Handwritten records are time-intensive, often duplicative, and frequently illegible. Information technology has been employed to save time, increase patient interaction, and reduce error.[10]
Computerized physician order entry, bar-coding of blood products and medications, hand-held computers, and other electronic communication devices have been suggested remedies for reducing the incidence of adverse events.[11] Although information technology has reduced variation and misinterpretation that can lead to error, there is still a need to strengthen collaboration between information systems and clinical staff in order to improve the flow, applicability, and accuracy of information in a complex healthcare environment.

Personal/Social Factors

Personal, social, and professional aspects of the work environment can affect performance. Dissatisfaction, stress, burnout, and motivation can be influenced by the relationships between and among workers. The importance of collaboration between professionals has been studied by a number of researchers.[12,13] Horak and colleagues[13] found that a lack of communication and teamwork, especially during periods of change (a new computer system, staff shortages, structural changes on a clinical unit), placed a strain on working relationships that lowered morale and increased the number of complaints by employees. Of special concern to these researchers was that the perceived lack of respect between professionals impeded communication that had a direct effect on patient care. After interviews, focus groups and observations were performed and team building meetings, coaching by managers, and jointly agreed upon ground rules were implemented. Improvements in communication, morale, and other areas were noted.

Another personal/social factor has been the effect of intimidation on patient safety. The Institute for Safe Medication Practices (ISMP)[14,15] published a 2-part survey on the unintended effects of intimidation and condescension by physicians to expressed concerns or questions about a medication order brought up by a healthcare colleague. The ISMP showed that these behaviors can contribute to medical error because the professional charged with carrying out the medication order may be hesitant to clarify or correct the order.

In some cases, the ISMP found that healthcare workers chose to assume that the order was correct rather than question a physician with a reputation for responding in an intimidating manner to a medication query. Recommendations included improving the collaborative culture of the healthcare institution, enforcing effective written policies that address such behavior, and refusing to excuse or justify the behavior as an acceptable personality style.[16,17] All queries and points of clarification should be treated as fair, intelligent, and legitimate.

Organizational Factors

The use of teams and how work is performed by team members can influence patient safety. These factors reflect the organizational culture and illustrate beliefs and values that affect behavior. Some of the first work to examine the relationship between organizational culture and patient safety was performed by the American Academy of Nursing. The Academy examined the characteristics of hospitals that attracted nurses ("Magnet" hospitals) and found that these Magnet hospitals demonstrate elements of autonomy, collaboration, participation in decision-making, and support of professional development.[18] The American Nurses Credentialing Center (ANCC) currently manages the Magnet Nursing Services Recognition Program for Excellence in Nursing.[19]
Walshe and Shortell[20] found that patient safety errors often were associated with organizational cultures that are based on secrecy, professional protectionism, defensiveness, and excessive deference to authority. In many instances, the researchers uncovered common themes leading to patient harm:

· Problems had been longstanding;  

· Key individuals knew that something was wrong but failed to intervene;  

· Lack of effective quality review systems; and  

· Errors occurred again and again without interventions to correct the problems.  

The researchers recommended changing educational systems to promote more open, equitable, and accountable practice models; to advance the measurement and reporting of patient outcomes data; and to establish more principled clinical and managerial leadership styles.

Physical Environment

One of the earliest proponents of the importance of the physical environment was Florence Nightingale.[21] Her efforts on behalf of the British soldiers during the Crimean War focused on design engineering to improve lighting (especially with sunlight), ventilation, heating and cooling, sewerage facilities, and sufficient space for soldiers' personal belongings. The safety aspects of clean air and water were not inconsequential to Nightingale's patients or to her nurses; the effects of her improvements on patient outcomes were reflected in the mortality figures for 1855, which fell from 42.7 deaths per 1000 to 2 per 1000 within 3 months of Nightingale's changes.[22]
More recently, environmental factors such as noise, air quality, light, toxic exposures, temperature humidity, and aesthetics have been scrutinized for their effects on both patients and workers.[3] The combination of environmental factors with the growing consumer demand for safety, security, competence, and physical and psychological comfort has engendered the concept of a "healing environment." Healthcare designers in 1988 initiated the concept of a healing environment that could facilitate the healing process by identifying factors that improve access to people and resources, increase employee comfort, expand patient privacy (eg, by reducing noise and distractions), and provide flexibility and personalization in the delivery of care.[23] In the past few years, healthcare designers and healthcare facilities have formed partnerships to incorporate healing environment design aspects into their renovation and new construction projects, and to measure the effects of these initiatives on patient outcomes. One of the best known of these integrative efforts is The Pebble Project .

The AHRQ[3] reviewed research from both healthcare and other workplace settings to identify how environmental factors and other working conditions affect processes related to patient safety. The Agency surveyed numerous factors and found that some of these factors generated more research than others. However, the cumulative evidence supports the claim that working conditions are an important influence on patient safety, thereby deserving scrutiny by healthcare professionals.[3] Many elements of the healing environment concept are an integral part of the working conditions investigated by the AHRQ and reinforce the notion that all customers (patients, families, and staff) benefit from an environment that provides safety, security, competence, support, and comfort.[24] Information related to these environmental working conditions studied by AHRQ and others is described below.

Physical Design

Patient- and caregiver-focused design that combined a coronary critical care unit and a coronary medical step-down unit was described by Flynn[25] as an example of the integration of functionality, technology, and the environmental needs of patients and staff. Part of the impetus for combining the units was to reduce the time spent and distance walked by nurses during their work shift. The union of the 2 units also reduced the number of times that patients were transferred. Patients were admitted and discharged from the same room, thereby saving direct labor and equipment costs and reducing patient stress. Safety-related benefits included a reduction in medication errors and fewer patient falls.[25]
Other design considerations are work stations that are conveniently close to patients and allow patients a direct view of the nursing station.[24] Larger, private rooms that can accommodate 24-hour family visits may be equipped with refrigerators, Internet connections, telephone, sleep sofa, and other amenities that provide a communal atmosphere. Meditation areas (both indoor rooms and outdoor gardens) provide a place for spiritual needs (Figure 1 and Figure 2).
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	Figure 1.
An indoor Zen garden provides an area for meditation. Courtesy Inova Heart and Vascular Institute, Michael Dersin Photographer.
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	Figure 2.
An outdoor garden with plants, sunlight, and shade can be used by patients, families, and staff. Courtesy Inova Heart and Vascular Institute, Michael Dersin Photographer.


One of the suggested ways to improve the quality of a patient's surroundings, reduce nosocomial infection, and promote a healing environment is to increase the number of single-patient rooms. The proposed benefits to patients include greater privacy, more opportunities for family interaction, better sleep, and a reduction in hospital-induced infections, according to Cassidy.[26]
In the outpatient setting, navigating the healthcare campus can be a challenge, especially for elderly patients who have impaired mobility. Easily accessible parking close to the institution's entrance, guides and assistive devices to direct visitors, and clean walkways (and other areas) are all important attributes. Especially important is the presence of directional signs that are clear, easy to read, and appropriately located. Touch-screen "way-finding" and information kiosks may be available to assist patients and others to find their way through the hospital (Figure 3).
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	Figure 3.
The information kiosk serves as a way-finder and information source for visitors and staff. Courtesy Inova Heart and Vascular Institute, Michael Dersin Photographer.


There are also many physical design considerations for hospital personnel that impact safety and comfort for them as well as, ultimately, the patient. In the operating room, for example, the use of hydraulic booms to place equipment such as the surgeon's head light source, electrosurgical units, video monitors, and suction canisters removes cords and tubing from the floor (thereby reducing the risks of tripping and falling) and consolidates the equipment into a mobile, time-saving, and more efficient system (Figure 4). Work desks for the circulating nurse are designed to face the surgical field, thereby enabling the nurse to monitor the surgical field and respond more readily to surgical team members' needs.
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	Figure 4.
Hydraulic booms (note boom in left forefront of photograph) consolidate equipment and supplies in the operating room. Courtesy Inova Heart and Vascular Institute, Michael Dersin Photographer.


Lighting and Color

Lighting has physiologic, psychological, and aesthetic effects on individuals. Although how light characteristics affect worker performance is not entirely clear, there is evidence that the intensity of light can contribute to dispensing errors by pharmacists.[3] Buchanan and associates[27] found a 30% decrease in the rate of dispensing errors when there was a significant increase in lighting intensity.

The use of natural lighting has been promoted both as a staff retention tool[26] as well as a patient satisfier.[24] Windows overlooking gardens and other natural settings have been recommended; in some institutions, windows are positioned low enough so that bed-ridden patients are able to see through them. Multistory glass atriums are increasingly incorporated into new construction projects. From a safety perspective, one study looked at the shape of windows and found that square windows resulted in fewer errors during an observational task than round windows.[28] Although the study was not performed in a healthcare setting, there are implications for patient monitoring by nurses and other healthcare providers.[3]
In addition to lighting, the use of color has been reviewed. Colors can range from soothing to stimulating. Reds, yellows, and oranges have longer wavelengths and are considered warm, stimulating colors. Blues, greens, and purples have shorter wavelengths and are considered cool, soft, soothing colors. These characteristics can be applied to specific clinical areas. A postoperative unit, for example, can promote a feeling of calmness with soft colors and soft music. A more stimulating environment created with vibrant (yet warm) colors and music may be appropriate for a geriatric unit. The effect of color on clerical tasks performed in an office were studied by Kwallek and colleagues.[29] They found that there were significantly more proofreading errors in white offices compared with blue or red offices.

Sound and Noise

Although the AHRQ[3] review of research on the relationships between working conditions and patient safety showed insufficient evidence of a definitive negative impact of ambient noise on patient outcomes, there is a movement to control environmental noise levels. Reduced noise levels have been incorporated into construction design with the use of sound-proof building materials.[25] Where noise can become a distraction (potentially affecting the accuracy of caregivers' work), noise reduction strategies have been implemented.[26]
The beneficial effects of music and other pleasing sounds (water, wind, bird songs) may be employed in the workplace. Providing music (of the patient's choice) via headsets to preoperative patients has been shown to reduce anxiety and decrease the use of pain-controlled opioid medications.[30] The resultant decreased patient anxiety level can also enhance an emotional state that is more conducive to following instructions and cooperating with the planned therapeutic intervention.

Temperature and Humidity

Few studies have been identified by AHRQ[3] on the impact of thermal stress (hot or cold) on patient safety. One study did show that manual dexterity may be impaired in a moderately cold environment.[31] Cardiac operating rooms are frequently cooled to ambient temperatures below 70° F, but studies have not been found indicating that this temperature level reduces manual dexterity. Patient and staff comfort is thought to be enhanced in thermal environments that are considered neither hot nor cold nor humid, but these are often subjective assessments. However, patient shivering should be avoided, especially in cardiac patients. Shivering increases the heart's demand for oxygen and may even induce a cardiac event.

A potential safety concern related to temperature and humidity is the issue of bacterial proliferation, but strict standards are not available. Increased temperature and humidity may increase perspiration among surgical team members, with the increased risk of perspiration droplets contaminating the surgical site. Increased humidity can cause surgical supplies to become damp, thereby increasing the growth of mold and other microorganisms. Alternately, decreased humidity may increase the risk of static electricity with a concomitant risk of fire, and may increase the level of bacteria-carrying dust.[32] The American Institute of Architects Academy of Architecture for Health recommends operating room temperatures between 68° and 73° F and relative humidity levels between 30% and 60%.[33]
Air Quality and Environmental Toxins

Properly designed and maintained environments can likely reduce a number of risks, including fire hazards, chemical exposures, infectious agents, contaminated air and water, and other environmental agents.[3] Air filtration systems and air exchanges reduce the amount of airborne pollutants. Waste disposal systems can control typical components of institutional waste (medical waste, mercury, batteries, solid waste, surgical specimens, blood and body fluid waste products). Risk assessment guidelines are available to guide construction to reduce risks for nosocomial infections.

Hospital waste management programs that attempt to reduce, reuse, and recycle waste can lower costs, lessen the amount of toxic waste, and provide a safer environment.[34] Similarly, latex-free initiatives have become increasingly widespread. Latex-sensitive individuals, whether patients or staff, may demonstrate signs and symptoms that vary from mild contact dermatitis to full blown anaphylactic shock.[35] The safety aspects of pollution/toxin reduction programs for both patients and staff are significant.

One of the most serious potential environmental hazards is fire. Concern about fires in operating rooms has prompted the Joint Commission on Accreditation of Healthcare Organizations (JCAHO) to list fire safety among the Patient Safety Goals for 2005.[36] To achieve this goal, JCAHO standards are to "educate staff, including operating licensed independent practitioners and anesthesia providers, on how to control heat sources and manage fuels, and establish guidelines to minimize oxygen concentration under drapes." Fires occur when fuel, oxygen, and heat combine to ignite and produce a fire, most commonly in or on patients.[37] In the operating room and other patient care settings, staff member training and education can enhance fire safety by minimizing the possibility of igniting a fire, facilitating a rapid response to the presence of a fire, and improving the management of fires.[37]
In addition to protective activities affecting air quality, there are also proactive strategies that employ pleasing smells and aromas as part of an alternative and complementary therapy program. One medical system (see http://www.bannerhealth.com/patients+and+visitors/facilities/arizona/desert/patient+guide/healing+environments.asp ) uses aromatherapy as well as massage, music, and dog therapy to promote general well being.

Aesthetic and Educational Considerations

The effect of aesthetics is difficult to quantify; what is considered beautiful or psychologically pleasing is largely a subjective judgment. Focus group interviews and marketing surveys of patients, administrators, physicians, nurses, and other caregivers have demonstrated, however, some common themes that relate to patient satisfaction. One of these themes is that the healthcare institution's physical facilities (décor, displays, cheerfulness of the facility) are an important element in patients' perceptions of the quality of care. This perception is significant because, in the past, patient satisfaction has been attributed mainly to the clinical aspects of patient care.[24] Well groomed and well dressed staff can reflect respect for patients and visitors as well as consideration of each other. Wearing color-coded uniforms that denote the clinician's professional role or work unit can help to clearly identify caregivers and designate their work role.

Combining technological efficiency and aesthetics can be seen in the physical layout of patient rooms that reinforce feelings of safety, security, and support:

· Construction of wood-finished cabinetry that hides medical equipment;  

· Clean, pleasant smelling work settings painted in soothing colors;  

· Natural lighting that enhances vision, fosters concentration, and provides indoor and outdoor natural views of plants, flowers, trees, and water; and  

· Artwork that inspires and nurtures the human spirit. All of these attributes reinforce the goal of providing holistic care that incorporates body, mind, and spirit.  

Aesthetic considerations are even being applied to nutrition. More institutional restaurants serve nutritious and visually appealing food within a pleasing environment. Nutritional needs can also be met with greater variety through decentralized room service that expands patients' food choices, offering heart-healthy wellness cafes, and providing nutrition information as well as cooking demonstrations. Computerized monitoring of patients' nutritional intake (eg, sodium, carbohydrates, calories, and fat) can reduce errors in nutritionally sensitive patients (eg, those with diabetes).

Other environmental factors of importance are entertainment, convenience, and information. Educational resources such as video libraries and computer kiosks, interactive hands-on educational displays, health and wellness classes, and support groups provide information about illness and the therapeutic interventions designed to promote healing. Learning about allopathic and complementary therapies can provide a sense of comfort and can also educate patients about some of the risks associated with potentially harmful interactions between herbal remedies and prescription medications. Offering multiple opportunities to learn about illness and health enables patients to be more active participants in their care. This ability to learn about their situation enables patients and families to enhance their own safety by allowing them to communicate with caregivers and make more informed judgments and decisions about their care.

Many professional organizations offer educational information to consumers. The Association of periOperative Registered Nurses (AORN) , for example, has a patient safety Web site that offers updates, news releases, and other safety-related information that can educate patients and inform consumers. AORN and other organizations reflect the importance of assisting patients to learn about their conditions.

Conclusion

Patient safety, consumer participation, and environmental factors are being fused with traditional clinical indicators of quality outcomes to form a multifaceted view of healthcare. Working conditions are increasingly recognized as important structural and cultural components that can enhance or detract from safe care. In addition to affecting safety and error, the environment has been associated with therapeutic, healing characteristics that have been incorporated into construction projects and healthcare practices. As consumers demand -- and receive -- more consideration of their preferences in the healthcare setting, additional studies will be generated that further clarify these complex relationships.
