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    PRESENTATION




    The International Federation of Healthcare Engineering (IFHE) is a non-profit, non-governmental body established in 1970 to enable national engineering and architectural professional organizations to join in a world-wide federation.




    The purpose of the IFHE is to encourage and facilitate exchange of information and experiences in the broad field of hospital and healthcare facility design, construction, engineering, commissioning, maintenance, and estate management.




    The Hospital Environment for Patient and Worker Safety event, held in Rio de Janeiro in August 2017, presented significant and innovative contributions for safety and risk reduction in healthcare environments and healthcare buildings, presenting and discussing solutions for the future; solutions that are more relevant than ever in this period of global pandemic.




    First of all, the pandemic is still around us (in 2021) and we are now aware that it could stay not only for a long time, but it could also be followed sooner or later by similar viral epidemics or even pandemics.




    This means that it is almost impossible to reach conclusions, but we have learned many lessons, as individuals and as professionals working in healthcare systems.




    One question is necessarily the role that we, engineers, architects and health system technicians in general could and should have. Will the change be limited only to the built environment, to the health infrastructures or should we approach the search for a “new normal” for prevention with different needs?




    One of the major goals of IFHE is to expand our membership, participate in or contribute to creating networks, which will work towards understanding the need for prevention and the achievement of a more sustainable “normal”, even within healthcare facilities.




    Having changed the name of the Federation (from International Federation of Hospital Engineering to International Federation of Healthcare Engineering), expanding the scope of expertise was very important and in this pandemic time, many scientists and policy makers declared that the weakest point in the battle against the pandemic was the so-called “territory”. So, confirming the new definition of our organization as the International Federation of Healthcare Engineering, our vision as “health technicians” has the imperative consequence that we need to broaden our considerations. We need to protect not only the hospital environment, but also the general environment and become more aware that we now need to reduce the “footprint” of the healthcare infrastructure, to strengthen the holistically defined sustainability. In other words, climate change is also our business.




    We are aware of the need to develop new models of hospitals and management of health systems. Awareness and preparedness are the goals of the post-pandemic society.




    Modularity and flexibility become fundamental requirements in the design and construction of new hospitals.




    But what has changed with the COVID-19 emergency? What can be done immediately in order to make the places where we live, homes, health facilities, work and commercial spaces etc. safer? The space that surrounds us also contributes to the prevention, mitigation and control of infectious diseases.




    It is essential to start from a careful design: from the type of flooring, the choice of materials, to the correct air circulation; every design measure is essential. The experience of the pandemic has led to deeper reflection on the way in which buildings and the built environment must be constantly adaptive, designed according to the context and in consideration of the long-term implications to protect the people’s health.




    It is necessary to design with physical distance in mind and not insulation, to make spaces “breathe” better, rethinking the selection of materials and surface treatment etc.




    As with the whole world of plant engineering and construction, the design of health facilities must also draw lessons from what has happened during the pandemic period. These are suggestions relating to the design of spaces, but potentially involving the entire building-plant system in general: this must be designed in a preventive perspective, with great attention to energy efficiency and to the management and maintenance of technological systems with a future perspective. Furthermore, it is a question of implementing an integral design, capable of detaching itself from past uses and habits, through a reflection that can lead to a modern concept of design, no longer mere repetition of technologies and techniques, but conscious development of innovation.




    This book represents a space for the exhibition and transmission of ideas, experiences, insights and opinions about future challenges to improve health systems, up to the full development of artificial intelligence.




    Daniela Pedrini
President of the International Federation of Healthcare Engineering (IFHE)


  




  

    FOREWORD




    In August 2017, the city of Rio de Janeiro, in Brazil, had the opportunity to host one of the most important events to discuss aspects related to the architecture and engineering for healthcare all over the world. The IFHE Rio 2017 International Seminar promoting the International Federation of Healthcare Engineering (IFHE) and the Brazilian Association for Hospital Building Development (ABDEH) was the first IFHE event to be hosted in Brazil and the second in Latin America. The first IFHE Congress in Latin America took place in 2014 in Buenos Aires, Argentina.




    The IFHE is a global membership body that supports member associations of architecture and engineering from all over the world in order to promote safe and environmentally sustainable design and facilities in the healthcare context. At the same time the meeting of healthcare architecture and engineering associations of all continents took place, the IFHE Council Meeting. Representatives from more than fifty countries from all five continents gathered in order to discuss the future of the buildings, facilities and environments for healthcare.




    The Federation has fulfilled its role of working for the safety and qualification of healthcare and, therefore, the managers that have acted in recent years have been cooperative and active. Since 2014/2016 with Liliana Font (from Argentina), 2016/2018 with Douwe Kiestra (from the Netherlands), 2018/2021 with Darryl Pitcher (from Australia) and in 2021 with Daniela Pedrini (from Italy), all IFHE Presidents have worked for hospitals and for other healthcare facilities’ safety and health.




    The 2017 event had the presence of the most important experts in planning, design, construction and healthcare environments management on new concepts of hospital buildings, presentation of technological innovations that allow new insights for the future of health architecture and engineering.




    Here we present some contributions on the theme of the event: Hospital Environment for Patient and Worker Safety. The goal is to provide the opportunity to bring new contributions to security and risk reduction in healthcare environments through innovation, evaluation and analysis of the work flows and paths for healthcare buildings. And in addition, to all contemporary issues, also to present and discuss solutions for the future of hospitals.




    The different solutions, experiences and ideas presented in the IFHE 2017 represent a unique mosaic of compliant solutions, each of which can teach us a new lesson. A great opportunity to assess the ways that architecture and engineering perform the healthcare activities with the best quality, comfort and safety for patients and health workers.




    Now, a few years later, we can finally publish the experiences, research and insights on issues related to security for all users of buildings designed for healthcare, whether they are health professionals, patients or simply visitors.




    This work counts with the special collaboration of the authors — engineers and architects — of the works that were presented first in Rio de Janeiro in 2017, who were able to present and discuss their works with the participants of the event. These authors allowed us to publish their studies, thus contributing to the universalization of knowledge and the promotion of ample opportunity to contribute to safer and healthier hospitals.




    This book also brings an international take on the issues related to safety and health, which the spaces that provide health services have as an intrinsic responsibility. For this we can observe works carried out by representatives from Japan, Spain, the United States of America, Colombia, Argentina, in addition to important Brazilian authors. Different perspectives and insights on multiple approaches of equally diverse interests.




    The contributions of the Professor Emeritus of the University of Tokyo and Kogakuin University in Japan, and Past President and Honorable IFHE Member, engineer Yasushi Nagasawa, are present and with special value for the production of new hospitals. Similarly, the contribution of the architect and Professor Emeritus to the School of Architecture and Urbanism of the University of São Paulo, Siegbert Zanettini, with his great experience in hospital projects, is important for the dissemination of health architecture practiced in Brazil.




    The knowledge and experience of our colleagues from partner countries, with different health scenarios, is brilliantly presented in the works of the architect Javier Sartorio from Argentina, with the presentation of a tested methodology created to obtain more sustainable hospital projects and the manager Walt Vernon, author of numerous sustainability projects developed in several developing countries. Important knowledge complemented by articles by architect Ana Milena Zapata from Colombia and architect Akihiro Kondo from Japan who experienced disasters and emergencies in their own countries.




    We cannot fail to observe all aspects of safety within a health building and other approaches are also necessary and equally important for the safety of patients and health professionals, such as the ambience and all the hospital building facilities. The architect Fábio Bitencourt discusses in his work the criteria for human comfort and ergonomics in order to prevent errors in the health environment. The architect Claudia Miguez also presents important aspects for a safer environment in patient rooms for the prevention of falls that could cause damage to patients. The engineers Sergio Julian and David Knecht address the issue of electrical safety in healthcare spaces, warning about the need for well-designed and safe systems. And the Brazilian professor, engineer and architect Antonio Pedro de Carvalho emphasizes the importance of the safety of water and energy systems of health buildings.




    Acknowledging the importance of the environment in reducing both physical and psychological damage to patients, health professionals and visitors in hospital environments and the need to create increasingly safer systems drives the field of architecture and engineering for research in the areas of design and maintenance of the necessary infrastructure.




    This book brings some of the most important issues addressed on the Seminar IFHE Rio 2017 and disseminates, in our field of study and work, new experiences that can contribute to the construction of healthier and safer facilities.




    Fábio Bitencourt 
Claudia Miguez
Associação Brasileira para o Desenvolvimento do Edifício Hospitalar (ABDEH)
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    EVIDENCE BASED DESIGN FOR SUSTAINABLE HEALING ENVIRONMENT




    YASUSHI NAGASAWA




    Introduction




    This article aims to discuss the creation of sustainable healing environments in hospitals and other healthcare buildings which provide safe and comfortable situations for patients and effective/worthwhile working conditions for staff under the main theme of the seminar “Hospital Environment For Patient And Worker Safety”. Safety in hospitals must be considered in normal, emergency, and natural/manmade disaster situations.




    An overview of many critical issues facing current hospital environments is followed by a major discussion section of this paper. Several topics are mentioned, such as Evidence-Based Design (EVD), Post Occupancy Evaluation (POE), Facility Management (FM), and Business Continuity Plan (BCP) in the healthcare environment.




    Architectural Planning and Design Theory




    Late professor Yasumi Yoshitake, of the University of Tokyo started Evidence-Based Design (EBD) studies in the 1950s. Evidence was collected based on the field surveys conducted in hospitals. The first field survey was carried out in several wards of a couple of hospitals, observing the movement of nurses during day shifts in 1952. (Yoshitake 1964) The survey method is called POE (Post Occupancy Evaluation). The procedure consisted of the following five steps. These are relatively, the 1st, A lot of preliminary field surveys in hospitals; the 2nd, Try to find problems in the use of hospitals; the 3rd, Detailed field surveys in selected cases; the 4th, Finding out contradictions of design policy and actual building use; and the 5th, Development of a planning principle.




    Fig-1 shows nursing activities study in wards during evening and night shifts (Nagasawa 1986). As a result, 40% of each nurse’s shifts were allocated to writing/discussion. The result suggested that if tools for reducing time for writing/discussion are impleimented, the result is increased time in direct nursing care to inpatients. As a matter of fact, recently, in Japanese wards, discussion and reporting on patients’ care among nurses, physicians, and co-medical staff is currently carried out through laptop communication systems.




    It was also concluded that they were walking on average 2.5 km during their shifts. This means planning for shorter walking distance is needed especially between patient rooms and staff stations. Currently, nursing activities are carried out by each nurse using a wheeled desk with a laptop compact computer on it. In other words, staff stations are moving with the nurses in the corridor facing each patient room.




    The survey also revealed that washing hands were observed on average 11 times per hour. The layout of washing basins must be carefully considered. Now in many Japanese wards there are swashing basins at the entrance of patient rooms.




    Through this series of POE surveys in various themes of hospital planning and design, accumulated knowledge has resulted in the establishment of architectural planning and design theory of hospitals in Japan. (Ito et al,1987)
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    Figure 1___Nursing Activities Survey in Wards.




    Source: Nagasawa 1986.




    Currently, design evidence has been shared in national and international organizations. Japan Institute of Healthcare Architecture (JIHA) which has a direct relation to UIA/PHG (Public Health Group) and Healthcare Engineering Association of Japan (HEAJ) which is an official member of the International Federation of Hospital Engineering (IFHE) is publishing seasonal journals which contains many design guidance.




    Major planning/design and engineering considerations in hospitals




    There are several major items that need to be considered in hospital architecture and engineering.




    Space Planning




    The acute care environment in modern hospitals is composed of five functional units, i.e. Wards, OPD, Diagnosis & Treatment (D/T), Administration, and Logistics department. Space planning is one of the crucial items. A series of statistical surveys on floor area of functional units in Japanese hospitals have been reported in each decade since the 1960s (Ito et al, 1987). Analysis of functional unit areas in Japanese hospitals built in the 2000s, particularly newly built hospitals completed from 2001 to 2007, was completed by JIHA members (Kawashima et al 2009).




    The total floor area per bed is shown in Fig-2. The composition ratio of each functional unit is also surveyed (Fig-3). For example, the ratio of floor area in wards to the total floor area changed from 45% before 1965 to 37% in the 2000s.
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    Figure 2___Total floor area per bed.




    Source: Author.
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    Figure 3___Composition ratio of functional units.




    Source: Kawashima et al, 2009.




    Space measurement of bedside medical/nursing activities was carried out in the 1980s (Nagasawa 1987). It was found that for appropriate medical/nursing procedures at least 1.5m was necessary (Fig-4). Surprisingly enough, it is the same bedside measure in the Nightingale ward grom the 19th century shown in Fig-5.




    After more than ten years since the survey was carried out, Japanese space standards in patient bedrooms were revised 1.5 times as much as the old standard.
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    Figure 4___Measurement of bedside activities .




    Source: Nagasawa 1987.




    

      [image: ]

    




    Figure 5___Bedside of Nightingale Ward.




    Source: Author.




    In the case of Intensive Care Units (ICU), bed spacing was surveyed as shown in Fig-6 (Zhao & Nagasawa 2000). The 3.5m minimum measure was established.
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    Figure 6___Measurement of bedside medical/nursing activities in ICU.




    Source: Zhao & Nagasawa 2000.




    Block Locating Planning




    An appropriate departmental relationship is based on the movement of various people, i.e. inpatients, out-patients, hospital staff (physicians, nurses, pharmacists, radiological and path-lab technicians, PTs, OTs, STs, etc.), visitors, patients’ family members, etc.




    Patient movement in the outpatient department is introduced here as an example in the University of Tokyo Hospital project. The first design policy is providing patients with a well-oriented geographical built environment (Nagasawa 1993,1995,1996). Corridors have bright yellow floors and are faced to outside windows so it is easy to find their way by themselves, as shown on Fig-9.
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    Figure 7___OPD in University of Tokyo Hospital.




    Source: (Nagasawa 1993,1995,1996), Shinichi-Okada, Archit. & Assoc.




    The second design policy is to provide patients with calm waiting environments. Based on the consultation/examination time appointment system, the average waiting time is reduced. In addition, as each patient is handed a special beep handy phone, he/she is allowed to stay in any place in the hospital until his/her phone rings lamp or vibrates. As a result, patients do not need to stay in crowded waiting areas waiting to be called by the physicians, which can be irritating.




    Another example is Ashikaga Red Cross Hospital which was awarded a gold prize for international healthcare facilities in the IFHE-NVTG congress 2016, in Den-Hague, Netherlands. The OPD is faced to the main hospital mall with a see-through lift and provides easy access without dis-orientation (Passini 1984), shown on Fig-8. What is called a one-stop reception system is administratively installed for patients and eliminates unnecessary movement.




    Department relationship also depends on material handling, in other words, logistics of various materials, i.e. medical equipment, pharmaceutical, D&T materials, sterilized goods, linens, nursing tools, stationaries, specimen, food, waste, and deceased persons etc. The circulation of people and materials was surveyed and summarized in the diagram shown in Fig-9.




    

      [image: ]

    




    Figure 8___OPD of Ashikaga Red Cross Hospital.




    Source: Nikken Sekkei Archits. & Engrs.
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    Figure 9___Diagram of movement of people and materials.




    Source: AIJ, Iryo, Kenchiku-sekkei-shiryo-shusei, No.4, Maruzen.




    Development Control Planning




    In the report on hospital design published by Nuffield Provincial Hospitals Trust, (Nuffield, 1955), especially since British hospital architect John Weeks proposed that every hospital building must cope with growth and change for the future, (Weeks, 1986) many planning/design policies have been developed all over the world.
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    Figure 10___Ise shrine, Japan.




    Source: Nikken Sekkei Architects & Engineers.
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    Figure 11___Multi wings type, Chiba Cancer Center, Japan.




    Source: Yoshikake et al 1974.




    

      [image: ]

    




    Figure 12___OPD of Ashikaga Red Cross Hospital.




    Source: Nikken Sekkei Archits. & Engrs.
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    Figure 13___OPD of Ashikaga Red Cross Hospital.




    Source: Nikken Sekkei Archits. & Engrs.




    They are, respectively, the 1st, “Preservation of the site for extension and rebuilding”. A good example is the Ise shrine in Japan that has been rebuilt every twenty years in the reserved neighboring site for more than 2000 years (Fig-10). The 2nd, “Multi wings type”, the Chiba Cancer Center (Yoshikake 1974), is designed to have open-ended multi-wings capable to extend from the main hospital street (Fig-11). The 3rd, “Hospital street type”, Northwick Park Hospital has a layout of independent blocks that are connected to the main hospital street (Fig-12). The 4th, “Interstitial Space (ISS: Space for maintenance and renovation) type”, the McMaster Health Science Center, in Hamilton, Canada is also a good example (Fig-13).




    Even though this policy well prevails among the hospital architects/engineers, the only effective way to cope with this requirement will be to establish a master plan of development control planning for the future. In addition, it is recommendable to move from the tailored suits type to the loose fit clothes type buildings which isare equipped with ample floor area/long span without rigid walls and floor height.




    Safe and Security Planning




    Florence Nightingale described in the first page of her book Notes on Hospitals (Nightingale, 1863) as the following:




    “It may seem a strange principle to enunciate as the very first requirement in a hospital that it should do the sick no harm.”




    Safety and Security are different concepts. Security will not be satisfied even in sufficiently safe conditions unless the users themselves consider to be safe. On the other hand, non-safe conditions can also become a secured condition as far as the users regard it as such.




    Safety and Security must be established in ordinary and unordinary situations. It is very important in the healthcare environment that by the year 2050 both safe and secured situations be attained for not only patients but also hospital staff, as well as community members in the surrounding area (Nagasawa et al, 2004).




    In ordinary situations, daily hazards will be various accidents, e.g. patient falls to floor/ground, robbery, etc. In the situation of hospitals, cross-infection, especially nowadays with new types of diseases as TB resistant virus, HIV, which claimed a total of 35 million HIV infected people in 2001 in the South Equator and 25 million people in Africa, and similar numbers in Asia and Eastern Europe. In addition, the matter of malpractice in medical/nursing procedures is increasingly dependant on complicated modern medical development.




    In unordinary situations, natural disasters, i.e. earthquakes, landslides, avalanches, floods, cyclones, volcano eruptions, etc., and man-made disasters i.e. wars, terrorism, explosions, epidemics, etc. are equally considered. Architectural solutions for the protection against the above mentioned hazards are necessary.




    Earthquake-prone nations like Japan must be well-prepared to mitigate disasters during and after earthquakes. In recent years, Japanese islands suffered with several devastating earthquakes e.g. Great Kanto (1924, M7.9), Niigata (1964, M7.5), Tokachi-oki (1968, M7.8), Miyagi-oki (1978, M7.4), Nihonkai-Chubu (1993, M7.7), Kobe (1995, M7.2), Chuetsu (2000, M7.5), Higashi-Nihon (2011, M9.0) and Kumamoto (2016, M7.3).




    The counter measures are in terms of structure (Fig-14)/non-structure (Fig-15), equipment/engineering and planning/operation.
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    Figure 14___Structural damage/Kobe Earthquake, 1995.




    Source: Author.
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    Figure 15___Non-structural Damage/Kobe Earthquake, 1995.




    Source: Author.




    After the Kobe Earthquake (M7.2) in 1995, the E-Defense laboratory belonging to the National Research Institute for Earth Science and Disaster Resilience was established in Kobe, where the world’s biggest shaking table was equipped, and in recent years, a four-floor height life-size mockup hospital buildings werewas built. Inside the building, various medical instruments like CT-Scanners, surgical operating tables, computers, patient beds, dialysis equipments, water tanks on the roof were installed, as shown as Fig 16.
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    Figure 16___Life-size mockup hospital building on shaking table.




    Source: National Research Institute for Earth Science and Disaster Resilience, Japan.




    Several actual seismic waves were input to shake the mockup building. The result after the experiment in the surgical operating room is shown in Fig-17.
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    Figure 17___Inside of the surgical operating room after the experiment.




    Source: National Research Institute for Earth Science and Disaster Resilience, Japan.




    The experiment revealed that base isolation structure is effective to reduce damages inside hospital buildings unless the seismic wave is not long cycle.
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    Figure 18___The Aso shrine was completely crushed.




    Source: Nikken Sekkei Archits. & Engrs.




    Kumamoto earthquake (M7.3) occurred on April 14 2016, and the Aso shrine was completely destroyed, as shown in Fig 18.
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    Figure 19___Aso Medical Center located 33km away from the epicenter.




    Source: Nikken Sekkei Archits. & Engrs.




    Aso Medical Center, with 124 beds and a total floor area of 11,000 square meters located 33km away from the epicenter was hit by a big wave (Fig-19). As the OPD block was an made from anti-seismic RC structure, and the Wards and Diagnosis & Treatment (D/T) blocks were made from base isolation RC structure, expansion joints between these different structure blocks were destroyed. In the case of base isolation blocks, 460mm (920mm diameter) horizontal movement was recorded, which is the maximum record in Japanese history (Fig-20). There was no damage to the base isolation rubbers (Fig-21). The building itself was slightly damaged.
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    Figure 20___460mm (920mmΦ) horizontal movement was recorded .




    Source: National Research Institute for Earth Science and Disaster Resilience, Japan.
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    Figure 21___460mm (920mmΦ) horizontal movement was recorded .




    Source: National Research Institute for Earth Science and Disaster Resilience, Japan.




    Direction in design for future hospitals




    Most of us already recognize that global capacity is limited. “We haven’t inherited the earth from our parents; we are borrowing it from our children.”




    Reducing LCC (Life Cycle Cost), especially operating costs is essential. To eliminate CO2 emission is also important. Passive and Active ways must be introduced in healthcare buildings to save energy. In this aspect, the “Green Hospitals” concept is important. Ashikaga Red Cross Hospital introduced alternative energy sources such as solar energy (Fig-21), wind generators, and underground heat sources (Fig-22), etc.
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    Figure 22___Solar energy panels.




    Source: Author.
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    Figure 23___2,000 t Heat storage tank (Underground Pit).




    Source: Author.
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    Figure 24___Eco information panel Ashikaga Red Cross Hospital.




    Source: Nikken Sekkei Archits. & Engrs.




    Common awareness about the consumption of energy in healthcare facilities is an important aspect to think about. Ashikaga Red Cross Hospital installed an eco information panel at the main entrance of the hospital. In this panel everyone can have the information of the amount of electrical power that is currently being consumed (Fig-23).




    Another direction in design for future hospitals is providing healing environments for patients. Late architect Peter Scher discussed the role of EBD in his 2006 article „Evidence-Based Practice in the Design of the Environment for Healthcare”. He showed cited definitions in medical literature on related keywords. Scher found two definitions of Evidence-Based Clinical Practice (EBCP), thirteen definitions of Evidence-Based Medicine (EBM), five definitions of Evidence-Based Healthcare (EBHC), and one definition of Evidence-Based Practice (EBP). He described that design practice is comprised of three stages: Analysis, Synthesis, and Evaluation. According to his description, EBD is useful to consider a better healing environment for patients, their families as well as staff.




    There are three major factors for a healing environment. The first is providing natural circumstances. Professor Roger Ulrich said that it is statistically proven that the length of stay os patients after surgery was shorter for patients staying in rooms facing green landscapes in comparison to the time of recovery on patients staying in rooms facing a brick walls (Ulrich, 1984) (Fig-24).
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    Figure 25___View Through a Window May Influence Recovery from Surgery.




    Source: Ulrich,1984.




    The second is communication in society. The years moving from aging society (65years+ = 7%) to aged society (65years+ = 14%) was 125 years in France, 65 years in the USA but only 25 years in the case of Japan. Coping with the rapidly aging population in Japan is critical. Increasing elderly inpatients in hospitals lead to quite high medical expenditure. Aging in place policy is now going on.




    The third one is spaces in built environments. Most inpatient rooms in current Japanese hospitals are 4-bedded rooms, but the design which is called private-room-like 4 beds room is now prevailing (Fig-25). This is a trial to get a private window for each patient to provide better personal space in each bed.




    Ashikaga Red Cross Hospital succeeded to complete all single bedrooms for the first time in the Japanese Red Cross hospitals (Fig-26).
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    Figure 26___private-room-like 4 beds room.




    Source: Kyodo Sekkei Archits. & Assoc./Ashikaga Red Cross Hospital.




    

      [image: ]

    




    Figure 27___Single bed room.




    Source: Nikken Sekkei Archits. & Engrs.




    Discussion




    At the end of the 20th century, we succeeded to design centralized functional units in hospitals, which promoted efficient and effective hospital management. Modernization and maintenance of up-to-date medical technology requires more effort and know-how, and a 800-1,000 beds compact hospital block is proposed for economic efficiency, fully utilizing professional human resources. The centralized modern hospitals, on the other hand, created various complicated traffic systems for people and materials. Staff and patients were usually forced to walk long distances.




    Communication tools have been historically changing from voice, written notes, telephone, photos, video, and now the internet. The recent rapid development of telecommunication technology will change the working methods in healthcare services. For instance, there will be the possibility of reducing unnecessary outpatient visits because hospitals are in a large net where all types of patient data will be transferred and stored. The patient data handling is expected to be solved in a few years from now.




    By 2050, most industrialized countries, where information networks will be routine use, will solve the patient’s problems based not on on site but on on-line appointments. Patients are visiting neighborhood health centers instead of remote hospitals supported by area-based healthcare systems, where on-line patient records is available. Other diagnostic information will be available for consultation through PACS (Picture Achieving and Communication Systems). The data was transmitted through a wired system but currently through a wireless system. In other words, hospital functions will move from centralized ones to de-centralized ones. Moreover, the importance of ICT security technology is highlighted.




    Based on the aging population and growing consumer (patients) demand, the shortage of qualified personnel is evident. Changing work processes and work environments are worth considering. Developments in biotechnology, medical and information technology, healthcare financing systems seem to be diversified.




    In one sense, large, centralized facilities become inefficient and costly. Consequently, networks of smaller facilities become more efficient and created the concept of rationalization. As in European nations and Japan populations are decreasing, only a few new hospitals will be required to be built. The British government announced in 2001 a need for only 100 new hospitals for medical service of the aging society.




    Alternation of Japanese medical laws follows this direction. A better caring environment for patients and families and upgraded working environments for staff are expected. Many weak signals are found for radically new solutions that the services are moving from inpatient care to ambulatory care. In radiology units, the images and reports of diagnosis have been done immediately. Each inpatient ward will not need to be nominated to certain medical specialties. A study was published in BMJ in 2001 confirming that a nurse can change the lens in cataract operation with equal results as an ophthalmologist. The present boundaries in staff work may be reorganized.




    In the coming fifty years, continuous modernization for many hospitals is the only way. The management of the refurbishment process is important. Most of the hospitals that are going to be used by 2050 in OECD countries already exist. Except for the USA, which population is expected to increase 100 million each year. New effective high-tech hospitals will be needed.




    Integrated healthcare networks will be prevailed not only in developed but also in developing areas. Self-Reliance is very important. The only workable preventing solution is healthier environments for the society, including healthy housing, infrastructure, urban environment with effective home care. The hospital complex is not made by only one building, but also a network of buildings of different ages, with different technical standards and conditions (Nagasawa et al, 2004).




    Facility management (FM) is regarded as a general strategy of people, places, and processes (3Ps). In addition, information and resources (money) are also included. FM of healthcare buildings will become increasingly important in healthcare facilities planning including hospitals and other health-related facilities, both in developed and developing nations.




    When it comes to the issues of the most expensive part of all the life of a hospital in terms of Life Cycle Cost (LCC), 80% of LCC is devoted to operating stage cost, while 19% is consumed by the construction stage cost. It means that more consideration should be put into the planning of operation after accomplishing buildings.




    The problems of natural and man-made disasters (such as earthquakes, landslides, avalanches, floods, cyclones, etc.) require interdisciplinary cooperation between architects, engineers, and medical faculties (healthcare staff, crisis management clue, etc.) as well as psychologists in some cases to be solved. Architectural solutions for the protection against the above hazards are necessary.




    Research on disaster management has produced a shift in focus from the structural strength of materials to the elasticity in human living. The purpose is to enhance sustainability (synonymous with recoverability after disasters including the provision of disaster medical services and maintenance of healthcare for those who suffered), and management in both ordinary and disaster situations is relevant. For example, it is important to provide pathways and squares in which people can walk and stay in the situation that most buildings in a city are destroyed. The reservation of such vacant spaces in urban areas is more meaningful if they can be used to full advantage in non-disaster situations. People’s understanding gained from disaster experience needs to have more impact on future planning. Disaster mitigation through FM and hospital BCP (Business Continuity Plan) is apparently required. However, by 2050 future hospital will be non-site-specific architecture, “mobile hospitals”.




    All of us now realize that “functionalism” is so much prevailing in hospital design aiming at efficient and effective function same as in our daily living (Thompson and Goldin, 1975), (Verderber and Fine, 2000). The ancient Greek physician Hippocrates said; “It is not beneficial to count everything in money”. It is suggested to seek another way of designing hospitals.




    We have been designing buildings to cope with their designated function. However, in the 21st and 22nd centuries, we will be able to use the existing stock of buildings, built-environment, more flexibly. School buildings will not be the only places for educational functions. For example, quite many people were living in nearby schools after an area suffered from devastating earthquakes when most of the houses were destroyed. Education can also be carried out outside of school buildings. It will be the same with hospital buildings in the future. Hospitals are not the only places for medical functions, but also various other health activities. On the other hand, medical functions are supported by networks of various built environments in the surrounding community, even in people’s houses.
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