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Abstract

This study examines the Healthy Architecture approach and its application in processing clinical
architectural designs that respond to the pandemic. This study's results contribute to architectural
ideas and reference materials that are easy to understand and can be used to consider the
development of clinical architecture in Indonesia that responds to the pandemic. The issue behind
this research is the existence of a global pandemic. The pandemic has had a significant impact on
the architectural order, especially for the architecture of health facilities such as health centers,
clinics, rehabilitation centers, and hospitals. The clinic is one of the health facilities that are the
first level service center to improve the quality of public health. Currently, clinics are also the front
line during a pandemic in Indonesia before patients deliver to advanced health facilities such as
hospitals. This study uses a descriptive qualitative method that describes implementing the healthy
architecture approach in clinical architectural design. Healthy architecture is applied to produce a
healthy, effective, optimal architecture in its application to the clinic's environment and the
patient's healing process. The scope of achievements from the implementation of the healthy
architecture is the idea of a hdfilthy and practical design, both physical comfort, user behavior, and
social. This application aims to support the patient's healing process and support the performance
of medical personnel at the clinic during a pandemic and in the future.
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Introduction

According to the Regulation of the Health Social Security Administration No. 3 of 2017, The
health facility system in Indonesia is classified based on the level of service into First Level Health
Facilities (FKTP) and Advanced Level Referral Health Facilities (FKRTL). First Level Health
Facility (FTP) is a group of health services at the primary level that provides non-specialist health
services for observation, promotion, prevention, diagnosis, care, and treatment. The scope of
FKTP consists of Community Health Centers (Puskesmas), Primary Clinics, Independent Doctor
Practices, and Primary Class D Hospitals. Meanwhile, the Advanced Level Referral Health Facility
(FKRTL) is a group of advanced-level health services. FKRTL serves more complex, specialized,
or sub-specialized healthcare, including outpatient and inpatient services at advanced and
particular levels. FKRTL receives patient referrals from FKTP if the patient feels he needs special
care and the mayor.
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The clinic is a first-level health facility service managed by the government, individuals, and
ntly, health clinics in Indonesia are experiencing population growth and
increasing demand. Bf§jed on data from the Directorate General of Health Services of the Republic
of Indonesia in 2018, 8,841 total clinics spread ':ross Indonesia, consisting of 924 Main Clinics
and 7917 Primary Clinics (refer Figure 1). The data shows the need and distribution of clinics or
other health facilities not evenly distributed in Indonesia. In line with other health facilities such
as "puskesmas" and hospitals, clinics have an essential role in improving the quality of public

health.
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Figure 1. Data on the Number of Clinics in Indonesia in 2018

In its development, in addition to medical services, the need for health facilities such as clinics is
directly proportional to technological developments, consumer expectations, trends, operations to
the challenges of the global situation that must be faced. Clinics are expected to be able to improve
health services with existing challenges but remain optimal and efficient. Optimal and efficient
clinical services supported by clinical planning and physical design can accommodate functions
effectively applicable standards. Clinics also must answer the needs of trends, pay attention to the
comfort and safety of users that support the patient recovery process, and optimize operations to

the quality of clinical services.
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Figure 2. The Development of Positive Confirmed Cases of Covid 19 Indonesia

The Covid-19 pandemic has had many impacts in all sectors, as well as the architecture. Hopefully,
we can adapt quickly to the current situation. The pandemic situation opened our awareness of the
architectural need for clinics and health facilities than ever before. We are responding to temporary
situations during the pandemic and adaptations that can continue to support health services,
especially clinics that are more prime after the pandemic. Other health facility clinics operate 24
hours non-stop for seven days. Hence, many factors must be coffsidered and improved from an
architectural perspective in responding to a pandemic situation. Based on the Regulation of the
Minister of Health of the Republic of Indonesia No. 9 of 2014 Clinic: Article 32 paragraph (2),
Clinics provide health services that are promotive, preventive, curative, and rehabilitative. The
clinic is one of the initial referrals in handling pandemics in Indonesia before patients are direct to
health facilities at an advanced level is a basic need for conducting research.

Healthy architecture contributes to the buildings' overfll physical, mental, and social condition
(Rice, 2019). It does not only ref' to that the disease is free from infection and other deficiencies
assessed only from the physical. Healthy architecture is the development of architectural science
that orientation towards humans, the environment, efficiency to produce quality architectural
designs, and a healthy and sustainable environment (Yetti, 2021; Rice, 2019). This description is
appropriate to support strategic steps in producing an optimal architectural clinical design. This
scientific development applies in the design of a clinic that responds to future health issues and
challenges, such as clinical design responses that accommodate pandemic prevention and control
efforts as they are currently.

Literature review

There are several slices of themes about healthy architecture approaches that review by previous
and ongoing research. Several literature studies include research studies on healthy building,
healing architecture, health environment, and healing environment. Each focuses on architectural
and environmental conditioning to achieve study outcomes applied in a healthy and effective
architectural design. For this reason, the author conducted a literature study related to these
approaches to assist the author in discussing a clearer and more accountable healthy architecture
approach.

A healthy building is a design approach that is a condition of health and efficiency that supports
users in carrying out activities (Anggawirya et al., 2019; Turner, 2015). The results of research
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that explain six perspectives related to healthy buildings that need to observe in the future (Allen,
Joseph G, and Waring, Michael S, 2019) support the previous statement. The six perspectives are
buildings as a medium for conveying the concept of environmental health, designed standards,
safe and healthy materials from chemicals, changes to good habits from static to biological and
ecological in space, and healthy building research. The six perspectives are interrelated and support
to realize an effective, efficient, and healthy design. Implementation of the Healthy Building
approach in the clinic building is to optimize the function of the building as medical services and
patient recovery. The application of healthy buildings is emphasized by creating a clean building
appearance, optimizing circulation, and creating a sterile interior (Anggawirya et al., 2019).

Another approach that also intersects with healthy architecture is healing architecture. Healing
architecture is an approach that can provide solutions to restore the balance between the patient's
physical and psychological conditions. The method used is to process compositions and concepts
in designs that represent nature and aesthetics (Purisari, 2016). The healing architectural
components applied are the landscape, the intermediary space in the building, the interior
consisting of floor coverings, walls, ceilings, wallpaper, paint, fabrics, furniture, lighting, door and
window designs, building materials, human sensory factors, and decorations (Purisari, 2016;
Hosking et al., 1999). Another approach that also supports healing architecture is the healing
environment. This approach to designing spaces in hospitals should improve the quality of safe,
comfortable, and healing spaces (healing environments) for patients, families, and medical staff
ﬁPrakarya, 2014).

The American Institute of Architects-AIA describes six components that architects pay close

attention to in designing a healthy design (AIA, 2014), namely:

1. Environmental Quality, preventive measures, reduce pollution and microbes that harm

@ society,

2. Natural Systems, the act of utilizing the original form of nature, the diversity of species and
ecosystems to relieve stress, accelerate healing, promote healthy eating patterns, and increase
physical and social activity,

3. Physical activity, actions that encourage physical activity such as sports, recreation, to reduce
the risk of cardiovascular disease and other health problems,

4. Safety, action to prevent crime,

5. Sensory Environment, the diversity and experience of the five senses such as touch, smell,
f@ind acoustics in the environment to improve safety, security, physical and mental health and
improve the quality of life.

6. Social Connectedness, the existence of a good social environment to increase happiness.

Based on the Regulation of the Minister of Health of the Republic of Indonesia Number 24 of 2016

concerning Technical Requirements for Hospital Buildings and Infrastructure and the Regulation

of the Minister of Health of the Republic of Indonesia Number 9 of 2014 concerning Clinics, the

'rlnc:lple‘; of the architectural design of health facilities with 4 (four) aspects (Yetti, 2021), namely:
Functional, The architectural design of health facilities must facilitate the functions and
activities of health services by standards and needs.

2. Security, Design accommodates human, medical, building, and environmental security and
safety.

3. Convenience, The resulting designs, both inside and outside the building, can comfort users
and support the patient's recovery atmosphere.
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4. Friendly design, The design accommodates easy accessibility and functionality for users,
especially the elderly, children, and disabled.

State of The Art in the research "Study of Healthy Architecture in Integrated Clinical Architectural
Design" is a study of studies that have been carried out previously by other researchers in the field
of architectural science with a healthy architectural approach. The literature review from scientific
publications of research previously done by other researchers has a comparative study to carry
out.-This effort to strengthen research results and avoid plagiarism to achieve research novelty.
The difference between the research conducted in this study and previous studies is that,in general,
previous research achievements are (1) the application of health building with its supporting
principles in clinical design. The application of health building emphasizes optimizing appearance
and circulation in clinical design (Anggawirya et al., 2019). (2) focus on applying the healing
architecture concept to optimize color composition and clinical design concepts (Purisari, 2016).
In comparison, the author's research focuses on applying healthy architecture in macro and micro
in the field, which will then be formulation as a policy direction and framework in the clinic design
development that this research to complement the theories and concepts of architecture, especially
the health environment, health architecture and technology, and behavioral architecture of health
care facilities.

Method and study area

The scope of this research is architectural studies in health facilities. Tf§fis research is descriptive
qualitative research using literature study in the analysis process. This study examines the
application of the Healthy Architecture approach in the clinic produces a coherent explanation
regarding the application of design in the clinic based on the current pandemic situation and
dialogue with the literature review.

Results and discussion
Architectural design for clinics in Indonesia refers to the Minister of Health Regulation
(Permenkes) No. 9 of 2014. Clinics describe as health facilities with individual health services that
provide primary and specialist medical services. There are two classifications, namely the leading
clinic and the primary clinic. The difference between these two classifications is the ownership
status of the clinic, the function of designation, and the supporting facilities of the clinic. The basic
architectural needs in the clinic are on activities that are accommodation for patients, patient
milies, medical staff, and other support staff at the clinic. The discussion is a dialogue between
architectural design principles in health facilities' previous studies with the design needs for clinics
with a healthy architecture approach. This theoretical dialogue expects to produce architectural
references to design healthy, effective, and safe clinics. From the previous studies related to
architecture in health facilities, there are four aspects must be met in clinic design: function, safety,
comfort, and friendly design (Yetti 2021). For this study, these four aspects were used as the basis
of design requirements in clinics with a healthy architecture approach.

1. Functional
Describe with a design that meets the standards of space requirements, space programs, and
function standards. The main results of the author on Permenkes No. 9 of 2014, observation
and analysis of area needs for clinics are (1) reception area, (2) medical service (outpatient)
area, (3) emergency department, (4) inpatient area, (5) area manager and public service, (6)
supporting area. Discussion of the relationship between areas, territories, and space
requirements explain in table 1 below:
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Table 1. Zoning Analysis, Space Requirements, and Architectural Requirements at the Clinic

No Area Territory  Space Requirement Rooms Detail
1 Reception Public Receptionist Receptionist, Registration Counter, Waiting
Area Room, Administration-Medical Records
2 Medical Public Basic medical The General clinic, Dental clinic, Maternal
Service services and Child Health, lactation room.
(outpatient) Public Specialis Ear-Nose-Throat specialist, Internal Medicine,
Area Pediatrician, Obstetrician, Dermatologist, and
Venereologist.
Semi Laboratory Waiting Room, Changing Room, Specimen
Private Taking Room, Administration Room,
Examination Room, Sterilization Room.
Semi Medical Physiotherapy room service, psychology,
Private Rehabilitation occupational therapy.
Public Pharmacy Counter room, mixing room, raw material
depot room, waiting room, staff room,
administration room.
Private Delivery room Preparation room, medical staff room,
treatment room, observation room, central
sterile supply department, baby cleaning
room, instrument sterilization room, medical
staff sterile room
3 Emergency Public Reception Room, Reception Room, Administration,
department Administration, decontamination room, Triage room,
treatment room resuscitation room, minor surgery room,
patient observation room, staff room.
4 Inpatient Private Inpatient Room Inpatient room with class classification (class
area 1, class 2, class 3, VIP, VVIP), nurse station.
Baby Room Baby room, baby cleaning room
Isolation Room Isolation room, nurse station
5 Area Semi Nutrition Installation Material Acceptance Room, Storage Room,
manager and Public Food processing room, serving room, kitchen
public storage room, dishwasher, staff room, locker
service room
Semi Management Room Head clinic room, finance staff room, file
private room, doctor and nurse room, meeting room,
pantry
Public Prayer Room Prayer Room, toilet
Public canteen cash register, booth, kitchen, toilet, dining
room
Public Automated teller Booth
machines
6 Supporting Private Laundry room Laundry room
area Private Medical Gas Room Medical Gas Room
Private Security room Security room
Private generator room generator room
Seni cleaning Service staff Ruang cleaning Service
Private area
private Wastewater Wastewater Treatment Plant
Treatment Plant
Public Parking Public patient parking, staff parking,

ambulance parking

Source: author's analysis
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The design also complies with local environmental regulations, such as paying attention to the
Basic Building Coefficient, green area coefficient, and building lines to maintain the quality
of local environments.

Safety

The aspects of safety standards in the clinic are divided into several criteria, namely:

Enviromental Quality. The design must provide preventive the spread of infection and
disease. As a health facility, the clinic has the opportunity to spread the infection to its
users. From an architectural point of view, the design must be attending to the zoning,
proximity, and accessibility of space. It is necessary to attend to infectious and non-
infectious zoning in processing the program space. The infectious zone is a zone with a
high and very high risk of virus and disease transmission. The infectious zoning also often
includes private zoning because it is a sterile area, and not everyone can access it. In
contrast, the non-infectious zone is a zone with low and moderate virus and disease
transmission. The non-infectious zone can be freely accessed by users even though it is
still under health protocols (refer Figure 3).
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Figure 3. The Relationship Between Spaces in The Clinic

From the results of the territory analysis and fipace requirements obtained, it can be seen
that space zoning will assist in processing and dialogue with the literature related to
healthy architecture in clinics. From these data, relationships between rooms in the clinic
can be arranged, which will also be instrumental in answering research questions about
safety. In general, the relationship between spaces can schematize as illustrated in Figure

4:
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Figure 4. Illustration Of Room Organization In Clinic

Zoning, which refers to infectious risk zoning, and territory will assist architects in
designing to achieve space effectiveness and minimize the spread of infection in the
clinic. Architects must also comply in preparing the amount of space by the users' capacity
and the minimum standard for the amount contained in the regulation of The Ministry of
Health. Scale-space that will impact on any discomfort space by building thermal and
easy-to-spread of infection (refer Figure 5).

1% FLOOR PLAN

- Non Infectious area - Infectious area

Source: author’s analysis
Figure 5. Ilustration of Floor Plan Design Based on Infectious and Non-Infectious Zoning

e Prepare the safety of the clinic building with the following criteria: (1) the building must
ensure safe construction and is equipped with a control system by the structure and
construction. (2) The building and the built environment in it are expected to have a
notification system, disaster warning when a disaster occurs. (3) the clinic has control
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over the security of the building from criminal acts. (4) handling of medical waste, both
liquid and solid, and non-medical waste.

3. Comfort
Recovery efforts can support by preparing physical activities, sensory environments, and
social connectedness (AIA, 2014; Yetti, 2021). In architecture, manifest by processing
exterior, interior, landscape, and thermal comfort of the building. Detail as follows:

We can create thermal comfort in the clinic building. Firstly, adjusting the orientation of
the building mass by the intensity of sunlight and wind direction. Secondly, adjust the
intensity of artificial light within the building to comfort between 100-200 lux light.
Thirdly, suppress noise to achieve acoustic comfort by setting a noise limit of 40-45 dBA,
except for certain rooms such as dental health services, service rooms such as laundry,
generator rooms, and kitchens. Fourth, optimizing open space in public areas to produce
natural air conditioning, suppress the spread of infection, and reduce the use of electrical
energy. However, with a note, areas with private-infectious territories remain with
standards of air temperature, light, and acoustics by the needs of health service activities
in them.

It supports patient healing, reducing stress levels faced by patients' families, medical staft,
administrative staff, and other users to achieve a comfortable quality clinical health
facility environment. Firstly, the design can achieve by paying attention to the behavioral
aspects of the user, namely by paying attention to the design that accommodates the
relationship between human beings and humans and the environment. An example of its
application is to provide a public space that facilitates human social relations and is close
to nature. Second, creating the image and appearance of the building from the visual
aspect. Technically, aspects of building performance can be processing designs that
consider the support of settings and elements of the natural environment and the
psychology of use—for example, selecting materials with natural elements, colors, and
decorations in non-infectious-public and inpatient areas Friendly Design

4. The friendly design translates into three references, namely:

Good accessibility

As well as in the design of health care facilities, clinics design should have good visibility.
Users can see the clinic environment both on the exterior and interior with 360° visibility.
Good visibility intends to make it easier for users to orientate the space and the
surrounding environment. In addition, good visibility and circulation can facilitate the
movement and performance of medical staff when handling patients in the emergency
department. It is also necessary to pay attention to circulation to function appropriately in
accommodating space for patients and medical staff (refer Figure 6).
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Figure 6. Implementation of visibility response in floorplan on Clinic Design.

e Application of universal design
In summary, universal design is the design of buildings that orient the design result that
all people can use without age, physical, or psychological limitations. Implementation of
Universal design in a clinic design is base on users of health facilities coming from
various backgrounds with conditions. The universal design applies to the elements of
indoor and outdoor spaces with design adaptations oriented towards convenience, safety,
and design feasibility.

e Easy operation and maintenance
The technical and operational aspects of the building and the clinical environment must
operate efficiently and with easy maintenance. Those technical aspects such as
infrastructure, materials, utilities, and electrical base on the ease of regeneration of the
tool if there is damage in the future to contribute to an excellent environmental control
system and support sustainable buildings.

Conclusion

The issue of the needs and conditions of first-level health facilities, namely clinics in Indonesia, is
the author's background in exploring this research. The Health Clinic is the initial referral for
patients before being referred to an advanced level facility if they require further special treatment
such as a hospital. Health clinic design is required to support the patient's healing process, reduce
user stress levels, and support operational activities effectively, efficiently, and healthy. The
Healthy Architecture approach becomes a reference and parameter in analyzing and assessing
variables. To achieve the expected research results, the authors refer to research results that
develop from journals and government regulations related to the technical standards of health
clinic facilities.
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The keywords used in the dialogue and research analysis are healthy architecture parameters for
health facilities, namely functional, security.omfort, and friendly design (Yetti, 2021), as well as
six healthy building approaches, namely Environmental Quality, Natural Systems, Physical
Activity, Safety, Sensory Environments, and Social Connectedness (AIA, 2014). This research
shows that the design of health clinics expect to answer the first activity needs following existing
functions and standards. Second, the design of the Health clinic has a security system that is well
implemented and supported by standardization and health protocols to prevent the spread of
diseases and viruses, building safety against disasters, security of building structures, and security
related to criminal acts. Third, the design supports and creates a sense of comfort for users.
Achievements can be pursued by creating thermal comfort inside and outside the building and
accommodating the psychological aspects of users. Fourth, produce a friendly design to be used
by many users and the achievement of buildings that have easy operation and maintenance
systems.

This research expects a design recommendation that can be understood and easily implemented in
architectural design in health clinics. The author is aware that there are still many gaps in this
research process. So, the authors expect further research to examine the results of the study. Health
facilities continue to develop according to the needs and situations ahead from an architectural
perspective. It is also necessary to adapt and contribute to achieving a good health facility
environment. Further studies related to healthy architecture in health clinics and other health
facilities can contribute to achieving an effective, efficient, and healthy design implementation.
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