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1 Background and Purpose

Since 2019, COVID-19 has been raging around the world and has had a significant impact on the healthcare system, promoting the reforming and updating of infectious disease departments in general hospitals. In [Province-level]
China's major epidemic prevention and treatment network (see Fig. 1) [1], infectious disease departments in general hospitals occupy an important position and assume the task of screening suspected patients and Rescue base for major epidemics Centralized treatment of critically ill patients and centralized
: . : . . ; . : s y : : . : : : : . High-level hospitals with strong comprehensive i
treating patients. However, since the SARS epidemic and the implementation of the construction of infectious disease departments in general hospitals in China, most infectious disease departments have been ( Strgength’ infecEc)iousdiseases, rgespira'fory’ SEVEFS storage of emergency supplies
operating under the condition of non-epidemic conditions for a long time. Therefore, the development of infectious disease departments has not been sufficient. Therefore, in this epidemic, infectious disease Prevent's;ti?: Gontrel L andlether speciaitias. )
departments exposed the problems of insufficient construction quantity, insufficient building space and equipment, and insufficient management system. Based on historical development lessons, dual consideration L
. . . . . . . . L. . . . Prevention and treatment ( )
of normal-pandemic situation has become an important goal for the new renewal and improvement of the infectious disease departments.Existing research on infectious disease departments under the dual system for major epidemics [Municipal-level] ( h
consideration of normal-pandemic situation mainly focuses on the emergency reconstruction or construction of related medical facilities in response to the epidemic [2, 3]. With the gradual arrival of the post-epidemic Treatment system Infectious disease hospitals / relatively Integrated dcijagnosis gnd treatm(:nt 0(1; tralditional CI’Ilinese and
A . . . . . . .. . i i western medicine and training of medical personnel in major
era, how to use the emergency facilities and how infectious disease departments deal with the next epidemic needs more systematic, in-depth and long-term thinking. ( independent general hospitals transferred from i g P )
conditional tertiary general hospitals to point éplaemics
hospitals in infectious disease areas
\ J
In view of the challenges faced by infectious disease departments in general hospitals after COVID-19, this paper adopts the method of combining theoretical research with practical research. Based on epidemiology \ N
and infection control infection, infection of architecture of interdisciplinary research in-depth analysis flat plague difference of architectural design, based on general hospital personnel semi-structured interview in 2 )
; , ; : ; ; ; ; ; : : ; : : ; ; : . Countv-level The detection, diagnosis and treatment of infectious diseases shall
Shenzhen to extract the influence factors of disease combined with, puts forward design strategies for infectious disease departments in general hospital, for the infection of the flat disease combined with the design Flg. 1 Ehite's network for prevention, .[ . ty . ] ' bessaominated with tovanahitp Mealth Zntets; eomrmuriisy bezlth
to provide theoretical basis and design inspiration. General hospitals {Including TCM hospltals) service centers and village health centers
control and treatment of major epidemics J J

2 The difference between normal and Design Strategies
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: : : This paper conducted semi-structured interviews with architectural designers (n=4), hospital : : According to the different ways of coping, the design strategies for dual consideration of normal-pandemic situation :
: : : administrators (n=3) and front-line medical workers (n=3) of relevant hospitals in Shenzhen. | : can be divided into two types. :
: : | In combination with the differences of epidemic prevention in infectious disease departments in I I idemi £ oLy q di " d ebidemic i d transf fion i o :
| | : general hospitals, the interview outline was constructed from four aspects: the problems faced ! : 1) Epidemic transformation: two modes are used in peacetime and epidemic time, and transformation s carrie |
| I : v e Tt d 2 - e o o "t bioh 7 - : | out in the outbreak of epidemic situation through the design of contingency plan. It is mainly aimed at infectious |
o : : - : I e infective department, the strategies to solve the problems, the situation to solve the , , , , , , .
: Generally speaking, infectious diseases can be divided into two rertiary Hospital i | : y ) T :;- . - |g ¢ of eoid p g g ment : : disease departments that have differences in their functions, and often need to undertake certain responsibilities of :
: , . : , , roblems, and the thinking on the development of epidemic prevention and treatment. , , , , , , .
: categories: the first category is infectious diseases that are highly : I P . . g. . P a . 4 . . | : screening, testing and treatment when an epidemic occurs. According to the factors of economic budget and district :
, , : : : I I After the interview content is transcribed, the content of this paper is continuously analyzed, and | . .. , , ,
I infectious and may cause epidemics or even worldwide | . . . . . . | I planning, it can be divided into two ways: emergency expansion and space transformation. '
: panderiics The second category s infectious diseages ' : | the open coding and spindle coding are carried out. Finally, 11 sub-categories and 54 | : :
’ ‘ iver | . . " . . . s " "
: sonstrained by elimate, geography and other conditions, whidh di;g.—:/se : | sub-categories are obtained. The specific results are shown in Table 1. : I 2) Coordination between normal and epidemic situation: a mode is adopted for epidemic control and :
| o , , ' mouth Liver : | : : : epidemic control, which is mainly aimed at infected families with similar epidemic control functions. The first category |
I can only cause partial, local or seasonal epidemics [4]. In the disease disease S— I I | I < the infecti di q ; ¢ as th onal infecti di treat ; ; hich is | tected by th I
I , , , , , , 14% 55% I . . ’ I is the infectious disease department as the regional infectious disease treatment center, which is less affected by the I
| non-epidemic state, infectious disease departments mainly deal ouih ! I Table 1 Open coding and spindle coding results I . T . . o . :
I T o I N (see Fig. 2), which Tuberculosis d';g::" Fabercalocs I : | : economic budget and the hospital district planning, and usually adopts the highest epidemic prevention standard for I
Wi e secon e of infectious diseases (see Fig. 2), which are 14% % . . . . . I , , , , , , . , , ,
: h terized b );p fectivity. stabl q tg lable. In th o : | Spindle coding - Sub-category Open coding - Subcategories (Reference points) I : standardized design according to the standard, which will not be discussed in this paper. The other is the infection :
characterize ow infectivity, stable and controllable. In the I , , , L , , .
| . . Y y' . . I | Insufficient construction area (10), Insufficient allocation of : | department, which treats almost no patients and serves only as a basic screening site in peacetime and epidemic times. |
| epidemic state, we should mainly deal with the first type of | | ' I | . . . . L . . _ . I
1 . . . . I I construction equipment (12), Insufficient medical equipment I | The economic budget is the core influencing factor of this kind of infection department, so it is necessary to build an |
I infectious diseases, such as SARS and COVID-19, which are often Fig. 2 Th , £ maior di dmitted to diff lovels of I I Insufficient ici _ ici . I I . . : o I
I ) ) ) o ) ] ) g. e proportion of major diseases admitted to different levels o I i (21), Insufficient medical personnel (16), Insufficient medical I economical and suitable way for normal and epidemic situations. I
I highly infectious emerging infectious diseases, characterized by I | resources supBlies (@) | I I
I . . . general hospital infection department in China I UppI] | i I
I 1) uncertainty, 2) suddenness, 3) unknown, 4) strong infectivity. I : I ; I
| I I : | |
I | | 1
I I : Problems Patient management (3), Health care awareness (7), Health : I I
: : : Poor care prevention and control skills (2), Material management | : :
I I I management 2) : I 1) The versatility of functional housing I
I | . . . . . I
I | : : : The design of various functional rooms considers the needs of multiple uses and should be converted to meet the I
: : : The standard is not strict (22), Less patients are admitted (18), : : needs of different periods, which can not only meet the security needs of streamline organization, but also increase the :
' | I Th ination i t strict (11), Insufficient funds (8 ' number of configurations. '
I Infectious disease departments need two capacities to deal with infectious diseases. I I Reasons © éxamlr?a on 1 ng strict. (1 Tnsu . |C|en_ unes: 15l : | 5 I
| I I Infectious disease hospitals occupy the main patients (4). I | o . |
: 1) The ability to screen and treat infected patients needs the support of manpower, goods and space resources. Under the : I I I 2) Flexibility of functional layout I
| | . . . . . . . |
| epidemic situation, due to the exponential increase in the number of patients, the demand for medical personnel, medical supplies, and : | Epidemic prevention and control system planning (36) : | At the same time, functional layout can be flexibly transformed according to streamline organization and functional |
I space capacity of the infection department will greatly increase. I ; Corstruction abjectives [31), Patient adrmission: rate {15) : I configuration. For example, the general outpatient service and the fever outpatient service adopt similar functional I
: : : Positio.ning Scale and number of hospital beds of the infectious disease : : layout, which can be flexibly transformed into the fever outpatient service in the case of epidemic, thus expanding the :
: 2) The ability to prevent and control infectious diseases requires the management of patients, medical care and materials. : : function department (22), Service business (29) : : capacity of the outpatient service space. The standard ward can realize the functional layout of three areas and two :
: In the state of epidemic, suspected patients with infectious diseases should not only be absolutely separated from ordinary patients, but : : I : channels through the function transformation of the disposal room, storage room and buffer room, and increase the :
I also be kept in close isolation during observation and treatment. In addition to the basic protection under non-epidemic conditions, I I Influencing . . . n I I number of beds in the infection ward. I
| . . . . . . - . . I I factors Surrounding environment (41), Site conditions (33) I I I
: medical staff also need to wear protective clothing, isolation clothing, shoe covers and other additional protection. The delivery of clean : : Campus planning : : 3) Flexibility of the space environment :
: materials and the classification and disinfection of contaminated materials also have more detailed requirements. : : | : Equipped with two sets of ventilation systems in epidemic state and non-epidemic state, the space environment can :
I I | The budget of Operation and development mode (34) Government  sup- : I be flexibly transformed in different periods. |
I I I port (24) I I I
I I I the economy | I |
: : : Epidemic Expert opinion (51), Hospital idea (18), National standard (78), : : :
: : I prevention standards | Local standard (5) : I :
I [ |
I | | 1
| | : Design features Flexibility (7), Adapting measures to local conditions (16) : I |
: : : Desi h Expansion (22), Reconstruction (15) ; : 1) Coordination of flow organization :
I esign approac ' : : - L _
| | | ekp : | The expansion facilities should be well connected with the original facilities to maintain the coordination of the flow |
| . . ) ) ) ) . ) ) ) | I Fever clinic (82), General infectious disease clinic (39), | . . . . . - |
I 1) Patient streamline. Patients in non-epidemic condition were triaged through the outpatient hall, then examined and treated I I Design objects Infectad ward [56) : I lines, so as to avoid the repeated entry and exit of medical care in the polluted area and reduce the work efficiency. I
I . . . . . . . . . . I | [ | |
: (see Fig. 3). In the case of the epidemic, patients need to undergo pre-examination, confirmed patients are sent to designated hospitals : : I : 2) Reservability of functional configuration :
: for treatment, and suspected patients are further screened (see Fig. 4). : | ;trzamlme hsepf)aratlon of fpatlzntsl @h : By reserving sites and space and allocating basic equipment, we can expand rapidly in case of epidemic and realize :
| educing the frequency of medical care
I I | . J a . y . : | epidemic transformation. For example, the site of emergency medical facilities and basic pipelines are reserved, the site |
| I I ) changing protective equipment (9), I |
I . I I Strea.mhr.we Reducing the traffic area of medical : | of pre-inspection and screening, and ventilation equipment are reserved. I
I | Confirmed [ Treatment | | organization 9 I I I
: : : passage (9) : : 3) Sustainability of functional configuration. :
: : : | : Mobile facilities or temporary structures, such as medical vehicles and medical tents, can be used to meet the needs of :
I i expansion of space capacity during the epidemic, which can be well recycled during the non-epidemic.
| _ ! Design L pansion of space capacity during the epidemic, which can be well recycled during th pidemi !
: r;:cI:en;;f(:iac:n P Screening P Diagnosis > Suspected ~} Observation > Confirmed [—J» Treatment : : strategies LayOUt of three areas and two channels | : :
I I _ (75), Transformation mode of common | I I
I I Function layout I
| | ward (12) I | I
| Excluding || Discharged | | _ _ I | I
I Fia. 3 G | q ‘ fients | e gt | l Buffer room (9), Wearing and taking off I I I
: g. eneral procedures for patients in non-epidemic conditions : : protective clothing (16}, Number of I : :
I I I Design elements isolation beds (13), Consulting room (11), : I I
: : : and key points Outpost station (16), Medical technology : : :
I Characterized by virulent Fixed-point I . : : : s I I
| P i fectious diseases [ 2 medical ! : Functional examination fUI’?CtIOI’l (34), Auxiliary | | |
I | I configuration space (7), Medical care space (22), : I |
: T : I Multi-function (7) I : :
I I
| _ | I [ |
I Attendance/Pre-test P Suspected H{ Screening [ Diagnosis [—J»{ Observation Confirmed | l : | I
I triage I I I I I
' . | I . . I ' . . . . . '
; Excluding ! I Mechanical ventilation (24), Natural ven- | I Fig. 7 Outdoor waiting area built in emergency Fig. 8 Emergency pre-test triage table :
I I I The space tilation (13), Double system parallel (6) | : I
I _» No characteristics of > General outpatient < I | erwviranment | I I
I severe infectious diseases and emergency visits I : : I I
I i - - - - - | I |
| Flg. 4 Patient consultation process under pretest and triage during epidemic | : The expansion of Independent area (39), Protection : | |
: : I the location distance (12) | : :
I 2) Medical streamline. In non-epidemic conditions, the process of wearing and removing protective equipment for medical care is I : : I I
: simple, often requiring only a buffer room (see Fig. 5). In the state of epidemic, more buffer space is needed for medical care to wear and : : I : 1) High efficiency of flow organization and functional layout :
: take off protective equipment according to the level of risk, so as to meet the isolation in the process of wearing and taking off protective : I I : Reduce the traffic area of the medical passage and improve the utilization rate of the area. :
. . | I
! equipment [5]. (see Fig. 6). : ! [ : 2) Simplicity of functional configuration :
: : | | : Equipped with the most basic key functions to meet the screening needs, such as pre-test triage, consulting room, :
P t- t -th - I . o . . . o . . . . . . . . . .
I fe::)?r;t\grly Outpatient I | Functional positioning is the most critical factor affecting the combination of infectious diseases : I observation room, buffer room, shower room, changing room, material storage. I
: i fectious diseases > ___hall | v : : and epidemics, which determines the differences in the design content. To deal with the I : :
ini - . . . . . . . | i
: t(;!:';'ugiiitomkir;tr'v);trii‘r"rr%%':]' : | epidemic, China has set up an urban infectious disease prevention and treatment network that I : 3) The economy of the space environment :
| Re‘(c’;:tfat'on bathroom and sewage bathroom | | combines epidemic prevention and treatment with hierarchical classification and efficient : | Adopt natural ventilation and lighting to reduce cost. Reduce the risk of the space environment through enhanced |
| arge ; . . | ) ) ) ) o I . . . . . . . . I
I ¢ bSef(onndary ) F;frlmary < ?jfﬁt(;e q Metdlfc;al I : coordination. According to the location of the general hospital in the network, the usual number : | management. At the same time, in order to avoid pollution to the surrounding environment, the infectious department |
urrer room urrer room u sta . . . . . . . . . . . .
: Lzr;rrr:taocry; — : : of patients admitted to infectious diseases and the development level of the infection : : of this kind of anti-epidemic combination is to keep a safe and epidemic prevention distance of 20 meters from other :
: observation room bathroom, : I department, the regional health system determines the responsibilities of the general hospital in | : buildings. :
I and washroom I I . . I . : |
Patientswith |~ -~~~ == | peacetime and epidemic time, so as to determine the task and scale of its work. | I '
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: T o e shoes [ 3 = : : been greatly improved in the case of COVID-19. At the same time, infectious disease departments | : )\ \_m Disésing _ Clean Area :
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I |
| [ | [ { I | departments in the design of the epidemic combined with consideration, improve the usual : | @ —%  Patient Streamline I
: saitation ilticars Buffer Buffr  Eitfomita | : utilization rate. . _ | | o | | | |
I through the e room room eeen aafely I I , I Fig. 9 An example of an economical and applicable scheme for epidemic prevention combined with |
I uni I I I I I
I . : I I l infection department [6] '
: Flg. 6 Medical care streamline under epidemic condition I : | : :
| I I : \ |
: 3) Material flow line. In an epidemic situation, supplies need to be transferred through a transfer window or a transfer room to avoid : : I
: : , : : : I
: damage to the isolation environment of infectious disease departments. : : The design standard of epidemic prevention plays an important role in promoting the safety of the I
I
: : : combination of Coping epidemic infection. However, in actual operation, due to the limitations of I
: : | function positioning, economic budget, hospital district planning and other aspects, as well as the : Refe rences
I . . . . .
I . . . o . . . o . I I different understandings of the hospital and designers for the standard. Designers need to :
| Outbreak conditions, in addition to the locker room, the buffer room, clinic, waiting room, registration fees, pharmacy, clinic, isolation of | l , , , . , , I
I . . . . . T . . . I I communicate with the hospital constantly, which is often finally reviewed by experts, so as to | , . , _ , . , .
I observation, blood collection room and checkout room, the basic function of the epidemic situation, also need to preview station, negative I | , , , , o 1. The National Health Commission, the National Administration of Traditional Chinese Medicine, the
I . . . . . . . . . I ; determine the plan that is safe in peacetime and epidemic. I
I pressure isolation ward, wear protective gear off the dressing room, disinfection room, respiratory tract sampling room, etc. There will also : ; : National Development and Reform Commission, issued the Circular on the Plan for Capacity Build-
need to be more clinics and isolation wards, as well as larger waiting rooms. I I : : : :
! 9 2 : ! I ing for Public Health Prevention, Control and Treatment http://www.nhc.gov.cn/guihuaxx-
I
: : : : s/s7824/202005/09acdf4d55d648f8a4fa385b4ed1e9es shtml.
I | : : : .
[ | : i 2. Long, H. & Zhang, C.Y. (2020). Regional Linkage, Strategic Reserve, and the Dual Track of Peacetime
: The functional layout of infectious disease departments is mainly in the mode of "three areas and two channels”, that is, the clean area, : | | and Wariime:Reflections or tha Architactiral Dasian of Comtarisarary [nisetisus Disasse Hosoitals
I the semi-polluted area, the polluted area, and the medical and patient channels. The difference between normal times and epidemic times I I The planning of the hospital determines the surrounding environment and site conditions of : J P y P
I I . . . . . i i i 1 -
I mainly lies in that in normal times, more attention is paid to the separation between clean areas and semi-polluted areas, while in epidemic I : infectious disease departments, and influences the design approach and strategy of the : Based on Historical Study and the Current Outbreak of Pandemics. Journal of Architecture, Z1, 41-48.
: times, more attention is paid to the separation between semi-polluted areas and polluted areas because of the higher risk of semi-polluted I : combination of epidemic prevention and treatment. Influencing factors of the surrounding : 3. Capolongo S, Gola M, Brambilla A, et al. (2020). COVID-19 and Healthcare Facilities: A Decalogue of
I . I I . . . . . . . . . . . . .
| areas. When necessary, semi-polluted areas and polluted areas are treated equally. | ! environment of infectious disease departments include the flow of people, the direction of air : DeS|gn Strateg|es for Resilient Hosp|ta|s. Acta BioMed, 91(9-S), 50-60.
: : | flow, the entrance and exit of the hospital, the relationship and distance between the hospital and I 4 L L (2018) Infect gi b le's Medical Publishing H
| | l the medical facilities, etc. In the face of different conditions, different strategies should be adopted : ' L L) etal ). Infectious disease. People’s Medical Publishing House
I I : to control the epidemic. The influencing factors of infection site conditions include scale area, : 5. Zhang, S.M. Zhang, M. & Xie, H.L. (2020). Leishenshan Hospital. Architectural Journal, Z1, 62-65.
: In the non-epidemic state, natural ventilation and lighting can well kill the bacteria in the environment. In the epidemic situation, it is often : : expansion land, building structure, etc., which affect the design approach of the combination of : 0. Long, H. & Jia, Y.P. (2021). Reflection and strategies on construction of fever clinics in the
I p o : : ; | I : : s _
: necessary to adopt mechanical ventilation to shape gradient negative pressure environment. : ; infection and disease. : 0ost-COVID-19 era. Contemporary Architecture, 5, 33-38.
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