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Abstract This paper aims to determine the factors that
influence the design process for public hospitals. The paper
intends to provide knowledge regarding the hospital
planning and design process from the perspective of policy
makers, facilities managers, hospital planners and hospital
designers. This study is a qualitative study, where twelve
participants from Thai and Norwegian hospitals were
interviewed. Respondents included hospital project
directors (n=3), hospital planners/designers (n= 5), and
facilities managers (n=4). Interviews were transcribed and
analysed using thematic and content analysis. Four main
themes were identified from the analysis: (1) organization
of the healthcare system (2) hospital management system
(3) work systems in the healthcare organization (4) hospital
design process. Comparisons of results were made between
Thailand (a developing country that strives to provide
sufficient healthcare services) and Norway (a developed
Nordic country that provides efficient public healthcare
services). The main finding of this study indicates the
critical importance of user involvement in the hospital
design process in both countries. The involvement of
different stakeholders in each stage of the design process is
the key to successful design outcome. Other issues and
recommendations for designers are further discussed.

Keywords Hospital Design Process, Hospital
Designer, Hospital Planner, Facilities Managers, Thailand,
Norway, Public Hospital

1. Introduction

Healthcare services, including hospitals, are considered
a fundamental infrastructure of every country [1]. With
the recent outbreak of the COVID-19 pandemic, the
design of healthcare facilities (or healthcare architecture)
has become one of the top priorities for healthcare policy
makers as the design of the hospital can lead to positive
patient health outcomes [2]. According to EIf et al. [3];
Ulrich et al. [4] poor healthcare architecture can often lead
to adverse events, such as patient falls, disorientation,
healthcare-associated infections, and patient
dissatisfaction. Moreover, poor healthcare design and
architecture can result in high costs to society due to
complex design flaws [3] and a decrease of confidence in
the healthcare system [3, 5].

Charise et al. [6] mentioned that the design of
healthcare architecture and the design of public hospitals
is an important factor that can identify the quality of
modern healthcare services. A successful design process
could optimize hospital services and quality [3, 7, 8].
Unfortunately, many healthcare projects including large
public hospital have not based their design decisions on
the systematic acquisition of knowledge between practice
and research approaches. Similarly, there is still limited
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research that scrutinizes the steps of the design process
that lead to successful hospital architecture (hospital
facilities). The design and follow-up processes of hospital
buildings are not considered as first priority of healthcare
design intervention. So far, there are few studies of the
hospital design process in Thailand. Thailand and Norway
share similar health-care systems (universal coverage
scheme). However, the two countries do not share
common cultural and economic characteristics. Norway is
a developed country, with related economic advantages,
while Thailand as a poorer developing country is still
striving to provide better healthcare services. There has
not been any comparative study of hospital design process
between Thailand and a Scandinavian country [8]. The
lack of knowledge towards hospital design process leads
to two research questions for this study. First, 'how to
establish a successful hospital design process: what
factors play significant roles in influencing positive design
outcome in public hospitals?. Second, what are the
similarities and differences in design process of public
hospitals between the Thailand and Norway? The
comparison of the process in each of the countries might
shed light on the answer of the two questions.

2. Theoretical Background

2.1. Patient-Centered Care and Patient-Centered
Architecture:

The concept of patient-centered care has been in use
since; when in 1858, Nightingale [9] identified various
factors in hospital architecture that promoted health and
patient safety, including air quality, temperature, light and
psychological features, such as view to nature and the
proximity of staff and patients [3, 9, 10]. Nightingale [9]
believed that there is a direct connection between
healthcare architecture and patients' health [9].

The idea that healthcare architecture can contribute to
positive health outcomes changed in the mid-1990s due to
the emergence of functionalist design philosophy [11].
Low-rise, decentralized hospital facilities were replaced
by high-rise centralized structures [11]. The functionalist
design approach had an industrialized idea of healthcare
services and eliminated Nightingale [9] healing concepts.
Hospital buildings turned into healing machines, where
patients were often objectified due to new medical
technology and treatments [3]. Patients' well-being and
experiences were mostly neglected. The ideas of creating
an environment that could function as a therapy in itself
were ignored [3, 11]. The industrialized design approach
of healthcare architecture often leads to poor quality
hospital architecture [3].

A paradigm shift in healthcare architecture and services
was prompted by the rise of evidence-based design [4].
The term evidence-based design (EBD) refers to ‘the
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deliberate attempt to base building decisions on the best
available research evidence with the goal to improve
outcomes and of continuing to monitor the success or
failure for subsequent decision-making' [12]. This shift in
healthcare services perspective has spurred a different
understanding of the hospital physical environment:
patients are viewed as end-users and their needs, including
experiences, are one of the most important aspects in
hospital services [13]. Later, the term ‘healing
environment’, as an extension of EBD, was used to
describe the hospital physical environment that has direct
impact on patient psychological and health outcomes [4, 5,
14]. EIf et al. [3]; Ulrich et al. [4] identified that hospital
architecture can contribute to patients’ positive health
outcome including treatment reduction, and further helps
to reduce stress experienced by patients and their family.
Therefore, the concept of person/patient centered care is a
priority for both healthcare and healthcare architecture.
Clear design processes and methods that can optimize
positive hospital architecture should also be identified.

2.2. The Initial Planning and Design Phrase

The most critical decisions in planning and design
process are made in the early phase [7]. The initial phase
is typically characterized as a conceptual phase in which
stakeholders meet to discuss ideas and requirements that
are later developed as design decisions [3]. The primary
purpose of this phase is to identify the requirements of the
healthcare building based on user's perspective and relate
this perspective to the healthcare organization's strategic
plan [3]. Co-operation among a variety of stakeholders, at
this point, is crucial because knowledge can be shared and
well-integrated into the architectural design [3]. The
stakeholders in the initial design process consist of patient
groups, healthcare staff, hospital planners, architects,
engineers and facilities managers.

2.3. User-Focused Approach in Design Process

The concept of user-focused approach in design process
and EBD is interconnected. Bate and Robert [15]
described EBD as a user-focused design process with the
goal of making user experience accessible to the designers,
to allow them to conceive of designing experiences rather
than just designing services. Thus, a user-focused
approach to the design process prioritizes user needs in
order to optimize the design outcome [7].

2.4. Usability Briefing Model in Building Design
Process (Healthcare Building Design Process)

Good design is a combination of three elements (1)
Functionality (2) Safety (3) Usability [16, 17] where the
main objective of user-focused approach in design process
is to achieve high degree of usability [8]. The term
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‘usability’ was introduced in the field of architecture and
design to describe space management at workplaces [7].
The term was later modified to refer to the design of
buildings that integrates a subjective view of users in the
design process.

Munter [7] created a ‘usability briefing model” with an
aim to provide an easily understandable overview of the
engagement over time of the different processes that can
contribute to usability briefing in the building design
process. The model consisted of four activities: (1)
Briefing, (2) Evaluating, (3) User involvement and (4)
Design. All four activities are shown in Figure 1. The
Figure also provides strategies for the focus (what?),
user/stakeholder (who?) and tools (how?) for the usability
briefing during the various stages of the design process.
Of note is the role of user input in every stage of the
process.

2.5. Cultural Aspects

Cultural values play a role in many aspects of daily life
[16]. Thailand and Norway certainly have different
environmental contexts as well as social structure.
Cultures can be defined as a group's shared values that
become visible in action and social structure [18]. Culture
and social structure consists of visible and invisible
elements [16]. Hofstede et al. [18] defined six dimensions
of culture (1) power distance; (2) individualism; (3)
uncertainty avoidance; (4) masculinity; (5) long-term
orientation and (6) indulgence. Three of these cultural
dimensions have particular impact for design process of
the hospital. [8, 19]

2.5.1. Power distance

Thai culture manifests a high level of power distance.
According to Hofstede et al. [18] Thailand is a high power
distance society, where he described that the country has a
high degree of centralization of authority and autocratic
leadership. Therefore, the country is viewed as an
hierarchical culture and inequality in society is accepted
[19]. On the contrary Norway has low level of power
distance [18]. The Norwegian culture values freedom and
equality while control is unfavorable, communication is
direct, participative, and consensus oriented.

2.5.2. Individualism

Thailand has low level of individualism. Thailand is
known as a 'collective' culture, this refers an individual’s
close long-term commitment to others as members of a
‘group’ (a family or extended relationship) [18]. Norway
has a high level of individualism, Norwegians value the
individual, personal opinions, as well as the right to
privacy. There are clear lines between work and private
life [18].
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2.5.3. Uncertainty avoidance

Thailand has a high level of uncertainty avoidance,
which means that Thais tend to avoid uncertainty in
situations: change is not acceptable in the society.
Therefore, strict rules, regulations and bureaucracy are
applied to minimize high level of uncertainty [19].
Meanwhile, Norway is considered as 'in between' for
uncertainty avoidance, the country does not have high nor
low level of uncertainty avoidance. Rules and regulations
are enforced in society, however flexibility is accepted
[20].

3. Methodology

3.1. Design and Method Description

This study used a qualitative descriptive design with an
inductive analytic approach [8, 21, 22]. The approach was
applied to transcripts of semi structured individual
in-depth interviews [21].

3.2. Setting: General Information of Two Public
Hospitals

The study focuses on the design process of university
hospitals, one in each of Thailand and Norway. The Thai
university hospital was established in 1972, the first
building was constructed in the same year. The hospital
has expanded over the years. Today, it has 1,400 beds in
six medical buildings, the first of which, built in 1972, is
still in use as one of the main medical buildings [8, 23].

The Norwegian university hospital was founded in
1902. In 2002, the hospital underwent major demolition
but was re-built at the same location. This new
construction was completed over a period of ten years.
The entire hospital compound consists of 11 buildings,
which includes 6 medical buildings [7]. The hospital has
approximately 1,000 beds.

3.3. Participants

Participants for this study were experts in hospital
planning who work directly in the Thai university hospital
and Norwegian university hospital. Participants were
involved in at least a renovation or a rebuild project of the
hospital. Interviews were conducted with a total of 12
participants (7 participants from Thailand and 5
participants from Norway). Table 1 displays number and
role of participants, duration of the interview and
interview technique.
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Table 1. Description of Participants

No Interview Roles Duration (min) | Technique
Thailand
1 Medical doctor Hospital project director 57.06 Face-to-face
2 Medical doctor Hospital project director 30.06 Face-to-face
3 Civil engineer Hospital planner 30.58 Face-to-face
4 Civil engineer Hospital facilities manager 60.04 Face-to-face
5 Civil engineer Hospital facilities manager 60.05 Face-to-face
6 Architect Hospital planner 84.19 Video call
7 Architect Hospital planner 52.48 Video call
Norway
Senior advisor Hospital project director, advisory and planning
1 (former ICU head ’ 55.28 Face-to-face
department Sykehusbygg
nurse)
2 Architect Hospital planner 37.56 Face-to-face
3 Medical doctor Senior consultant/hospital planner Sykehusbygg 51.35 Face-to-face
4 Civil engineer Hospital facilities manager 52.30 Face-to-face
5 Civil engineer Hospital facilities manager 40.05 Face-to-face
Usability Briefing Activities
Effort of bri?fing | | Evaluations
and evaluation
activities User
_ involvement
[
Eval. existing building and Eval. Eval. Eval.
best practice scenarios design proposal new building
Effort of
user involvement
and design
activities
Phrase Pre-project Project Post-project
o 1 2 3 a 5 6 7
Strategic Preparation Concept Developed | Technical | Construction | Handover In use
Definition and Brief Design Design Design
Focus Establish a shared vision by top Archi- Usability and Maintain Successful move-in,
What? decision makers: ambitions, goals, tectural functionality of design usability learning how to use
strategy, organization, collect data, vision, proposals, while the new facility,
prioritize decisions layout, transforming visions to | changes evaluations -
rooms, prioritized needs and occur requirements tests,
co- solutions, form general further
learning/ to detailed and improvements
designing, operational
usability,
innovation
User Managers, Lead users, Various Nurses, Varied Varied Varied
With to level users, patient users/stakeholders: doctors, groups of groups groups
Whom? define user organizations, patients, families, technical users of users of users
groups managers, doctors, nurses, users,
top level users architects, secretaries, facility
facility managers, mana-
service staff, gers
operational staff
Tools Meetings, Surveys, Participatory workshops Workshops, user Soft Satisfac-
Methods | feasibility brainstorming, with users, design approvals, landings - tion,
How? studies, evaluations: games, pictures, users survey,
document PDE/POE, observation, charrettes learning POE,
reviews, usability - collaborative sessions, building ST&M,
dialogue, assessment visioning, simulations, operation stan-
visioning, table top, virtual reality, , building dard
pick a picture, prototype, mock-ups evalua- 5-years
walk-through tion check

Figure 1. Usability briefing process model [7]
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3.4. Data Collection

Data were collected between January 2019 and August
2019 in Thailand and Norway. The interviews were
carried out both face-to-face (N=10) and video call (N=2).
Semi-structured in-depth interviews were conducted to
obtain participants’ opinion and experiences of the design
process and factors that influence positive design outcome
[24]. To confirm that the interview was conducted
properly with reliable responses, pilot interviews were
carried out in a previous study [25]. Later the interview
questions were reviewed and developed aiming to answer
research questions set for the study. As mentioned, this
study is a qualitative study employing in-depth interview,
where the aim of the study is not concerned with making
generalizations to a larger population of interest [26].
In-depth interviews are conducted to create categories
from data and analyze relationship between categories [26,
27].

The interviews were conducted by the first author.
Initially, the purpose of the study was explained and the
interview questions were given to the participants in
advance. This was done to reduce the risk of
preconceptions that can result in incorrect analyses [24].
The participants were advised they could withdraw from
the study at any time. Interviews times ranged from 35 to
84 minutes duration. Two techniques are used to validate
participant responses [28]. First, data saturation technique,
where data saturation appeared after four participants of
each country were interviewed. Data saturation refers to
similar or same comments are provided by new
participants [29]. Later ‘member check technique’ was
used, where interview transcripts were sent to all
participants to review the detailed responses and verify the
interpretive accuracy and transparency [30]. Secondly, a
‘peer-review technique’ is utilized. In this process the
interview questions are checked and developed using a
pilot study. Later interview data were audited and checked
by co-author of the study for the accuracy and validity of
the data [28].
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3.5 Data Analysis

A content and thematic analysis approach was
employed for this study [21]. Figure 2 illustrates how the
data are analyzed and developed. Data analysis can be
described in six steps. First, transcription of the
audio-record verbatim. Second, listening to the audio
recording again and re-reading the transcripts several
times to understand the context of the transcripts. Third,
defining the units of meaning in the transcripts related to
the research questions. Fourth, coding the units of
meaning by searching for the important key phrases that
indicated design process, encompassing: (1) hospital
design (2) hospital planning (3) user involvement (4) other
related key points. Fifth, creating relevant categories by
grouping codes with related content and context. Finally,
reviewing expressions and their underlying meanings to
determine the emerging themes and validate whether
those themes answered the research questions [21, 22, 32].
Table 2 provides an example breakdown of the data
analysis.

Higher level of
abstraction-
Reflects the

interpreted, latent
meaning of the text

Theme problemin hospital design policy

c problem and situation
ategory ) N
in hospital design
« lack of knowledge
Code * lackof transparency
« design monopoly

“right now is lack of specific
knowledge of hospital design, .....
so how are we able to find new
specialize firm?”

Lower level of
abstraction-
close to the text
and manifest
content

Meaning

unit

Figure 2. Example of analysis leading to higher levels of abstraction;
from meaning unit to theme [31]

Table 2. Data analysis of participant responses (example)

Participant Unit of meaning Code Category Theme
Hospital designer in Thailand “right now is lack of problem
specific knowledge of hospital design, and they also . lack of knowledge and problem in
Thai have to realize that hospital is a complex building. . lack of transparency situation in hospital
Process of selecting architectural firm is also nonpublic | * design monopoly hospital design policy
so how are we able to find new specialize firm?” design
User involvement in hospital projects is not consistent, | user involvement current
“Some projects are very tight in terms of budget, they | level of user involvement hospital situation of
Norwegian | don't want any variations to be added at all. They can is varied: depends on design hospital
have patients involved in the planning but only by one requirement of each process design
person or one group and in a couple of meetings”. project process
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4. Results

Six themes emerged with ten categories, which
described experiences and opinions of hospital project
directors, planners and facilities managers towards
hospital design brief and design process. Themes and
categories are formed through content analysis of the
twelve participant interview transcripts. A category is
created by appraising and grouping codes that share
similar meaning together. Consequently, a theme is
developed grouping together two or more categories that
share similar meaning. A theme expresses an underlying
meaning that aims to answer research questions set for
this study [31].

The six themes are (1) Healthcare system (2) Hospital
management system (3) Hospital physical environment (4)
Suggestion for hospital design (5) Suggestion for future
hospital development, and (6) Social structure. Thailand
and Norway showed similar themes; however, categories
were different. The six themes are presented below. Table
3 outlines the experiences and opinions of Thai and
Norwegian hospital project directors, designers and
planners, and facilities managers towards the hospital
design brief and design process in each category and
theme. A detailed analysis of each of the themes follows
below the Table 3

4.1. Theme 1: Healthcare System, The Organization of
Healthcare System, Healthcare Policy

Thailand

Category: Lack of prioritizing healthcare system and
service - Hospital project directors described the
organization of Thai healthcare system as a universal

Table 3.

coverage scheme and centralized, where large public
hospitals provide primary, secondary and tertiary
treatment services. Thus, patients can go directly to
hospitals for consultation and are not obliged to go to a
local general practitioner before attending the public
hospital. Even though, there are local clinics but the
clinics are not part of government healthcare and universal
coverage scheme.

Thai hospital project directors added that there is a lack
of prioritizing the importance of smaller, more local
community hospitals as well as appropriate budget
allocation for these hospitals. Although, the Thai
government is aiming to improve the quality of
community hospitals, the allocated budget for building
and improving community hospital is still low. The
community hospital is considered important for
fundamental healthcare services, as the hospital can
become a bulwark providing primary and secondary
treatments for Thais living in rural areas.

Norway

Category: Prioritized healthcare system and service -
Hospital planners described the Norwegian healthcare
system as based on decentralization with free choice of
provider, where patients are obliged to initially consult
local general practitioner (GP) in their municipality. Any
subsequent specialist treatments must be referred by their
GP.

The Norwegian hospital project director explained that
Norwegian Health Ministry provides a special design
organization called 'Sykehusbygg' (Norwegian Hospital
Construction Agency) as a support unit providing
consulting and research data for updating design and
construction of hospitals throughout Norway.

Response themes and categories for Thai and Norwegian stakeholders

Category

Theme

Thailand

Norway

Theme 1: Healthcare system and the
organization of healthcare system
and healthcare policy

Lack of prioritizing healthcare system and
service

Prioritized healthcare system and
service

Theme 2: Hospital management
system

Lack of organized service units

Problems in hospital facilities management
unit

Problem in Thai hospital Design and
Construction Division

Provision of support system
Problems in Norwegian hospital
management and services

Theme 3: Hospital physical
environment

Current state of hospital buildings and
master plan

Current state of hospital buildings
and master plan

Theme 4: Problems and current
situation of hospital design policy
and process

Problems in hospital design policy
Current situation and problems in hospital
design process

Problem in hospital design policy
Current situation and problem in
hospital design process

Theme 5: Suggestion for hospital
planners, design process, FMs and
future development

Suggestions for hospital planners
Suggestions for hospital design process
Suggestions for future development of
hospital

Suggestions for hospital planners
Suggestions for hospital design
process

Suggestions for future development
of hospital

Theme 6: Social structure

Thai mentality towards working culture

Norwegian toward

working culture

mentality
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4.2. Theme 2: Hospital Management System

Thailand

Category: Lack of organized service units - Hospital
project directors and planners commented that most of the
decisions in a Thai organization are based on a 'top-down’
rather than ‘bottom-up’ decision making process.
Therefore, leaders’ decisions are rarely challenged and
can have a strong impact on hospital planning and
development. In addition, hospital facilities managers and
planers described a lack of an organized systematic
work-plan within the organization. Reasons for this
include the fact that there are too many contributing
separate units leading to lack of communication among
units, which leads to inefficient workflow, there are
unorganized service and maintenance systems resulting in
'behind schedule’ work progress, and finally, a lack of
important data collection results in a time consuming
building maintenance process.

Category: Problems in hospital facilities management
unit — Thai hospital facilities managers (FMs) described
two major problems within the hospital facilities
management (FM) unit. First, is the lack of the
understanding of the role of hospital FM unit. The
hospital FMs indicated that the hospital FM unit in
Thailand is a new unit and the unit has not yet developed
sufficiently to encompass the core roles of FM, which
focus beyond typical FM tasks (cleaning, catering,
supporting services and space management). The second
issue reported was a lack of opportunity and support to
gain appropriate knowledge and specialist skills to be able
to manage core FM services. The FM unit should have
knowledge of hospital standards, hospital workflow,
needs of multiple layers of users, and procedures for
emergency situations in order to manage hospital core
services. Hospital FM should be able to work and
collaborate with all users as the center of non-medical
services.

Category: Problem in Thai Hospital Design and
Construction Division — a Thai government division that
provides design and construction advice for Thai public
hospitals, including consultation, and approval of the
construction process for the hospital. Hospital planners
expressed that, the division only focuses on technical and
hospital standards while users' needs, including patients,
are overlooked. Therefore, new design ideas as well as
evidence based design (EBD) and the healing
environment are usually not included in the design
concept of Thai public hospitals. Hospital designers
described that there is a lack of specialists (researchers,
sociologists and medical planners) who can focus on user
needs. The majority of employees in the division are
engineers and architects.

Norway
Category: provision of support system - The Norwegian
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government has formed an organization (Sykehusbygg)
that provides design, construction, consulting and research
for public hospital design and construction. The project
director of Sykehusbygg described the organization as a
specialist unit that collaborates with public hospitals
together with selected architectural firms to provide
optimal design for Norwegian public hospitals.
Sykehusbygg hospital planners added that collaborating
hospitals provide data for Sykehusbygg architects and
planners, who in turn use the data to amend hospital
design. They mentioned that the collaboration with
Sykehusbygg usually lead to positive design results as the
organization has experiences with various types of
government hospitals. Hospital planners of Sykehusbygg
expressed that the collaboration begins with several site
visits and the selection of a designer team based on
content of each project as well as the amount of allocated
budget.

Category:  Problems in  Norwegian  hospital
management and services - The hospital project director
mentioned two problems of hospital management. First, is
the lack of systematic data collection. Similar to Thai
public hospitals, some of the Norwegian hospitals have
been built for more than 30 years. Therefore, some data
has been lost or were not stored properly in the system.
Second, there is a lack of collaboration between units. The
hospital planner mentioned that decisions of the leader of
the hospital organization could have strong impact on the
collaboration between units, hospital planning, and
development. They suggested that decentralizing the
organization of hospital management could have a
positive impact on hospital design through collaboration
between units on issues of design development.

4.3. Theme 3: Hospital Physical Environment

Thailand

Category: Current state of hospital buildings and
master plan — All Thai respondents mentioned that current
public hospital buildings are outdated, which leads to
three main problems. First, poor physical and hygiene
conditions due to difficulties in renovation. Hospital
project directors suggested that old hospital buildings do
not support new hospital standards. For example, many
current clinical areas do not have access to daylight.
Moreover, as the buildings are outdated it is difficult to
renovate the building to a high hospital accreditation
standard. Second, the buildings do not support user needs.
Hospital planners expressed that hospital buildings still
lack sufficient privacy and relaxation areas for patients,
family and staff. Hospital FMs added that they have to
deal with several day-to-day problems due to outdated
hospital buildings, which hinder their focus on their
primary tasks.

In terms of the hospital master plan, the hospital project
directors and planners described the hospital as having an
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original master plan, but the plan has never been updated.
Therefore, this out-of-date master plan leads to long-term
problems. Firstly, there are difficulties when organizing
logistics and work flow in the hospital. Second, there are
issues in organizing zoning for long-term development
and space management. Hospital FMs mentioned that the
hospital is currently organizing a hospital master plan that
will divide the hospital space into three zones:
accommodation, research and education, and medical
services. However, hospital project directors mentioned
that the only option for expansion is to demolish the
current buildings and construct high-rise buildings to cope
with high demand for medical treatments. They added that
lack of systematic data collection has had a negative
impact on development of hospital master plan.

Norway

Category: Current state of hospital building and master
plan — Considering the current state of hospital buildings,
hospital designers expressed that the low amount of
allocated budget often resulted in developments with poor
functionality. However, hospital buildings are required by
the Norwegian Ministry of Health and Care Services to be
evaluated by Sykehusbygg specialists every year to
improve the quality of health care services and the
physical environment of the hospital.

Considering the hospital master plans, hospital planners
mentioned that most of Norwegian public hospitals have a
master plan, as it is essential for hospital development.
They added that the master plan should not only cover
hospital  buildings but also hospital-surrounding
environments, building zones, and future building ideas.
Similar to Thailand, hospital planners described lack of
systematic data collection as having a negative impact on
development of the hospital master plan.

4.4. Theme 4: Problems and Current Situation of
Hospital Design Policy and Process

Thailand

Category: Problems in hospital design policy - the
hospital planners mentioned three problems. First, the lack
of collaboration between designers and management, as
mentioned above (Category: Lack of organized service
system). Communication within the organization is a
'top-down' process, wherein decisions are mainly made by
organization leader, which lead to lack of collaboration
between stakeholders and related professions. Second, the
change in hospital management team every four years
leads to change in, and/or, discontinuity of hospital
projects. Third, there is a significant shortfall in allocated
budget for renovation and improving existing buildings.
The hospital planners added that most of the budget is
allocated for large new construction projects rather than
the renovation of existing buildings. The hospital FMs and
planners suggested that the change in management
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approach from top-down to collaborative and bottom-up
could lead to positive development in hospital design
policy as well as overall hospital management system.

Category: Current situation and problems in hospital
design process - the hospital planners and FMs argued
that the current situation in hospital design process does
not encourage positive development of hospital building.
First, there is a lack of transparency in selecting the
architectural firm for the design of the hospital. Most of
the architectural consultancies are dominated by one
company, whose selection for a project is based on
‘business connections’. The hospital planners added that
architectural competition is rarely used for the selection of
the design firm.

Second, there is an absence of integrating users and
patient needs, including the healing environment concept,
in the design process. The design of the hospital only aims
to meet minimal requirements for hospital accreditation.
The hospital planners expressed that hospital design
should focus on the underlying issue of Thai healthcare in
a demographic that has a high number of patients and high
demand of medical treatments.

The current situation can lead to problems of hospital
design process and policy. The lack of stakeholder
collaboration can lead to a lack of specialist knowledge in
term of hospital design. The hospital project directors
believed that hospital design is not only the work of
architects but also a collaboration between several
stakeholders and wusers. Hospital design should be
developed based on the perspective of users, especially
patients. They added that medical planners are important
for effective hospital design as they provide useful
information and knowledge about hospital accreditation
standards and can act as intermediary person between
design team and users (nurses, doctors, patients).
Moreover, sociologists should be involved in early stage
of design process to provide useful information regarding
patients and family behaviour including their needs.

Norway

Category: Problem in hospital design policy - Hospital
project director and planners mentioned one problem in
Norwegian design policy: lack of suitable allocated
budget for hospital construction. They added that this lack
of budget can lead to problems in the long-term physical
environment of hospital buildings. They suggest the
construction and renovation of hospital buildings is not
the first priority of the Norwegian Health and Care
Services. However, hospital planners suggested that if
policy makers focused more on hospital construction
budget it could lead to an effective hospital design project.

Category: Current situation and problem in hospital
design process - The hospital planners, designers and
facilities managers described the current situation of
hospital design process under three aspects: the role of
Sykehusbygg, user involvement, and evidence-based
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design. First, Sykehusbygg have a clear role supporting
hospital planning. They provide useful information that
can be used during the design process. The working
relationship between Sykehusbygg and hospital is set up
prior to active collaboration between the two
organizations.

Second, the hospital project director described that
Norwegian hospital design protocol requires involvement
of different stakeholders during the design process, this
includes patients and staff. Moreover, hospital planners
expressed that Norwegian hospital users (staff, patients,
patient family) are willing to collaborate with specialists
(architects, designers, FMs) by providing comments and
opinion towards the hospital design. This high
collaborative design process leads to successful hospital
projects that achieve Norwegian hospital standards.
Hospital designers mentioned that staff involvement
during design development and renovation process can
minimize multiple issues that could occur during
construction and operation of the hospitals.

Third, the development and implementation of
evidence-based design leads to a healing environment.
Insights obtained from user-involvement have impact on
Norwegian hospital design. For example, Norwegian
hospitals are now aiming to decentralize nurse stations
thus providing more interaction between patients and
nurses. Also, there are plans to increase access to greenery
and nature areas by creating more hospital parks for
patients, family and staff with public access.

For problems in design process, the hospital planners
mentioned two problems. There is a lack of specific
knowledge of hospital standards and design [a similar
theme with Thai respondents] They suggested that
hospital planners do not have specific knowledge and
experience, especially on hospital services and patient
flow, which lead to poor quality of services. Further, each
hospital has a different design development goal that can
often lead to misunderstanding of the design concept and
hinder the development of design process.

4.5. Theme 5: Suggestion for Hospital Planner, Design
Process, FMS and Future Development

Thailand

Category: Suggestions for hospital planners - Hospital
planners and designers mentioned four aspects that they
considered as important keys for effective hospital
planners.

First, implementation of a study focusing on the
hospital environment and patient health outcomes. The
study could provide credible information for future
development of hospital design. The hospital planners
added that it is necessary for hospital planners and
designers to observe other successful hospital projects for
inspiration.

Second, understand  the

ability to specific
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environmental context of each hospital is important for
hospital planners. The hospital designers expressed that a
hospital should be built based on its specific
environmental context. Hospital planners added that some
architects reuse the same architectural plans for hospitals
located in different environmental and social contexts.

Third, implementation of systematic data collection and
specific knowledge, where data focus on hospital
standards, hospital workflow and patient needs. For
example, it is helpful to have a record of patient flow and
patient profiles. In addition, specific knowledge provided
by hospital planners for renovating and evaluating
hospital buildings. Hospital planners described that these
data can be used to improve hospital development and
design.

Lastly, congruence between user needs and hospital
standards. Hospital project directors, planners and FMs
agreed that it is necessary to strike a balance between
users’ needs and hospital standards.

Category: Suggestions for hospital design process -
Two major aspects were suggested by hospital project
directors, planners and FMs.

Firstly, regarding hospital design standards and design
guidelines. Hospital planners suggested that hospital
standards are the first priority for hospital construction
and renovation. They added that four components;
hygiene, ventilation, patient and treatment flow, and
infection control are the most significant aspects of
hospital standards. Implementation of clear guidelines for
hospital design standards where observation, interview,
patient needs, and patient profiles are essential
components. As well as hospital design standards, the
concept of healing environment is becoming more
important in hospital design process. Hospital designers
mentioned that utilizing evidence based design and
healing environment approaches can have a positive
impact on patient health outcomes. However, the
guidelines require regular updating for effectiveness.

Second, is the importance of user involvement in the
design process. Hospital planners recommended that
user-involvement is the first concern of hospital design
process, where patients are the focus of hospital design.
Encouraging collaboration between stakeholders; architect,
system engineer, FMs, patients, staff and related
professions is essential. However, guidelines for
user-involvement that clearly specify the role of each
stakeholder should be established. Moreover, user
involvement should be implemented at the early stage of
design process leading to effective building operations
and better quality of healthcare service. Hospital FMs and
planners emphasized that architects and designers should
not be the main decision makers in design process.

Category: Suggestions for future development of
hospital - Hospital project directors and planners
suggested that the capacity to efficiently develop a
hospital building for the future was important. They
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indicated that hospital buildings can be categorized for
renovation or construction based on building's age. Old
buildings can be renovated with the aim of reaching
minimum hospital standards, whereas new buildings can
be constructed to reach a higher standard. Hospital
planners added that building evaluation should be done
regularly by specialists. Further, the hospital project
directors, planners and FMs mentioned the importance
and implementation of IT services, which can be utilized
for improving hospital services, including; hospital
standards, space management, future strategic planning
for the hospital, patient services. Lastly, hospital project
directors, planners and FMs addressed the adaptation of
hospital services for future healthcare development. They
added that healthcare service is changing direction from
treatment-based to a costumer-based service. For example,
hospitals are aiming to provide better services for elderly
patients in terms of their broad-based needs as well as
specific medical treatments. They added that hospital
design should integrate international standards, patient
needs, and safety considerations for patients and staff.

Norway

Category: Suggestion for hospital planners - Three
aspects were mentioned by hospital planners and
designers. First, the importance of a hospital master plan.
The hospital planners and designers suggested that the
hospital master plan is the crux of hospital buildings
development. They added that a master plan is a major
part of hospital designing and planning. A well-designed
master plan leads to long-term success of hospital projects
and high quality services. One of hospital planners
expressed that updating the hospital master plan is not the
first priority of hospital policy makers. However, hospital
planners recommended that the master plan should be
evaluated every two to four years and a long term master
plan should be planned for minimum of 20 to 30 years.

Second, implementation of systematic data collection
through user-involvement. Sykehusbygg hospital project
director and planners suggested that user experience data
collected through observation, surveys, focus-groups, and
interviews would provide valuable insights and should be
integrated into a hospital data based for future use. They
added that this user data could also be used for hospital
design guidelines. Knowledge obtained from case studies
and research projects should be developed and used for
future hospital design. Hospital FMs argued that specific
knowledge for hospital design, mostly based on several
site visits, observation, insight obtained from users, and
hospital planners own experiences was important.

Category: Suggestion for hospital design process -
Hospital planners and designers described two topics that
lead to successful design process.

First, prioritizing hospital design guideline. Similar to
Thailand, Norwegian hospital planners described that
hospital standards and regulations are the most important
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aspects that hospital planners and designers should
consider before development of the design concept. They
added that there are four components of hospital design
standards, namely: function, hygiene, ventilation, logistics,
and infection control. They mentioned that a successful
project depends on the integration of hospital design
guidelines and the involvement of different stakeholders
during design process.

Second, the implementation of IT service in hospital
design. The hospital project director and planners
suggested that IT service is useful for communication
during design process and data collection. They described
that Norwegian hospitals have started using IT services to
collect patient data for hospital design development.

Category: Suggestion for future development of
hospital - Two aspects were mentioned by hospital project
director, planners, designers and FMs. First, the need to
improve the integration of evidence based design and
healing environment. They added that many successful
hospital projects focused on patient-centered and healing
environment approach. Therefore, it is necessary to
promote the use of these two approaches in further design
work. Second, consideration of hospital expansion as
mentioned in hospital design process. The Norwegian
hospital planners were concerned about the higher
demand of healthcare services in the future, they stressed
that hospital buildings should be flexible and adaptable for
future expansion.

4.6. Theme 6: Social Structure

Thailand

Category: Thai mentality towards working culture -
Hospital planners and FMs mentioned that Thai culture
also plays a role in the hospital design process. There is
considerable internal and government bureaucratic
influence in the provision of large infrastructure
developments. Hospital FMs expressed that urgent
building problems always take an extremely long time
before being tackled, which leads to complications.

Second, a strong hierarchy and large social gap in Thai
society also affects an organization’s culture and
influences hospital design policy and process. A strong
social and organizational hierarchy, as well as collective
culture, has impact among employees, which can lead to a
lack of cross unit communication, collaboration and
teamwork. High level manager’s or director’s decisions
are usually held as unassailable, which results in a
‘top-down' management mentality. Hospital FMs
mentioned that user involvement approach is useful but it
is not effective due to this 'top-down' work mentality.

Norway

Category: Norwegian mentality toward working culture
- Hospital planners and FMs described two cultural
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aspects that influence working culture including hospital
design process. First, high collaboration approach, where
teamwork is considered important for successful design
project. Therefore, most of hospital projects involve the
opinions and suggestion from users (patients and staff)
and different stakeholders which includes hospital planner,
designers, FMs, project managers and engineers.

Second, like other Scandinavian cultures, Norwegian
culture has a flat hierarchical structure, where Norwegians
respect each individual’s freedom and equality. This
cultural value has impact on Norwegian working culture,
where decisions are made by the broader design team
working on a project rather than decisions coming from
top manager or policy makers.

5. Discussion

The aim of this study was to address two important
questions regarding hospital design process: how to
establish a successful design process, and what factors
play significant roles in influencing positive design
outcomes for a public hospital. Opinions of those involved
directly in the process: project directors, planners, and
facility managers, were elicited. Comparisons were made
between design processes in Norway (a developed
economy) and Thailand (as a developing economic
entity).

First, we discussed the main findings of the data
analysis and then further addressed and discussed each of
the emergent themes in turn.

The main findings primarily revealed differences in the
way Thailand and Norway handle and manage the design
process of public hospitals. Both Thailand and Norway
governments provide assistance through state-sponsored
organizations to support the design of public hospitals.
However, the Thai organization (Design and Construction
Organization) focuses on the technical aspects of hospital
construction and hospital standards. User needs and
involvement in the design process of the hospital are not
included as priorities in the design process. On the other
hand, the Norwegian government organization
(Sykehusbygg) provides hospital design specialists and
researchers, which work closely with hospital staff during
the design process. The findings indicated that
Sykehusbygg staff working together with hospital
employees can lead to a successful design project. The
collaboration between Sykehusbygg and the hospital is
indicative of the usability briefing model in building
design process [7, 33]. The model (concept design to
construction) emphasizes the involvement of various
stakeholders including hospital staff, architects, planners,
service staff and facilities managers leading to a
successful design brief. The emergent themes from this
broad overview of the data are further discussed below.

Factors Influencing Optimal Hospital Design: A Comparative Study between Thai and Norwegian Public Hospitals

Theme 1: Healthcare System, The organization of
Healthcare System, Healthcare Policy

Another factor that can influence the design process of
the hospital is the national healthcare system. Hospital
project planners from Thailand and Norway mentioned
that prioritizing the establishment of high quality
community hospitals, which focus on smaller groups of
users, as opposed to larger user group major public
hospitals, can lead to better design outcomes for hospitals.
Study participants from both Thailand and Norway agreed
that sufficient budget should be allocated to hospital
projects in order to achieve a high standard facility. This
outcome is supported by research showing the healthcare
system can have a direct impact on Thai public hospital
design [8].

Theme 2: Hospital Management System

The results also indicate that hospital management
systems can also influence the design process of hospitals.
For Thailand, the lack of an organized supporting service
system hinders any positive design process. Facility
managers and planners reported the lack of an organized
systematic work-plan within the organization. Problems
result from (1) too many separate and non-communicative
units (2) unorganized service and maintenance systems
and (3) limited focus on data collection. These three
problems lead to a general lack of communication, are
unnecessarily time consuming, and slow the progress of
design work. For Norway, similar to Thailand, the lack of
system data collection was also addressed by hospital
project directors. For example, where data were not
collected or stored effectively, subsequent data retrieval
and data loss present problems when designing renovation
or future expansion plans for the hospital. Norwegian
hospital planners in the study also expressed the feeling
that decisions by hospital leaders can have a strong impact
on collaboration between units. They suggested that
decentralization within hospital management organization
would lead to more collaboration between stakeholders
and design teams. According to EIf et al. [3] two major
factors that ensure a high quality healthcare environment
are the use of documentation and collaboration for shared
decision making. The use of documentation refers to
design decisions that are conveyed through documents
(design proposals, program, and or/brief) developed in
planning and design stages. These documents are
necessary for decision-making in a building process [3].
Collaboration for shared decision refers to fostering
ownership of and participation in design decision by
healthcare planners and users or known as 'co-creation'
design process [3, 34].

Our findings also revealed problems in hospital
facilities management in Thailand. Hospital FMs
described that the FM unit is relatively new and has yet to
be involved in more serious FM core practices: hospital
standards, a complex and diverse mix of users, and
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serious/emergency events. Moreover, Thai FMs suggested
that the lack of knowledge concerning hospital FM
inhibits the opportunity for FMs and hospital service units
to collaborate and improve the service design of the
hospital. On the contrary, Norwegian FMs did not express
any problems within the unit. Similar findings were
reported by Boge and Aliaj [35] who found that FM in
Norwegian hospitals is recognized as one of the most
robust hospital service units in European hospitals. The
Thai hospital support service division is currently a far
less-developed service provider than the Norwegian
hospital FM's division.

Theme 3: Hospital Physical Environment

The current state of a hospital building is also an
important factor influencing the design process. Thai
hospital project directors, planners and FMs reported that
a hospital building that is outdated has led to three
problems (1) poor physical and hygiene conditions (2)
hospital buildings that do not support user needs, and (3)

the prevalence of minor day-to-day maintenance problems.

Norwegian hospital project directors, planners and FMs
addressed the lack of budget allocation for maintaining
and renovating hospital buildings as their main issue.
However, they commented that Norwegian hospital
buildings are obliged to undergo annual evaluation.
Healthcare environment research has shown that building
evaluations are a prerequisite for successful and
continuous quality improvement of the planning and
design process and of the healthcare architecture [36]. Our
findings also indicated that Thai hospitals are not being
evaluated regularly and buildings are outdated which has
led to physical environment problems. Both Thailand and
Norwegian hospital project directors, planners and FMs
value the establishment and regular update of a hospital
master plan, as it is the key to successful future
development and can be part of a positive hospital design
process.

Theme 4: Problems and Current Situation of Hospital
Design Policy and Process

The findings of our study indicated that Thailand has
more problems in hospital design policy than Norway. For
Thailand, three major problems were mentioned (1) lack
of collaboration between user and stakeholder, in fact, the
most important decisions usually come from an
organization leader or 'top-down' decisions (2) frequent
change in hospital management teams (3) lack of allocated
budget for hospital building. The lack of collaboration
between users and stakeholders was mentioned throughout
the study, wherein hospital project directors, planners and
FMs emphasized that changing management strategy from
top-down to a collaborative approach may lead to a more
positive hospital design policy. This is consistent with
research focusing on co-creation activities, where
collaborative design process between designers and users
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is integrated throughout the design process [7]. On the
other hand, Norwegian planners were mainly concerned
about a single problem: lack of allocated budget sufficient
for a successful project.

Our findings also showed differences in current
situation and problems in hospital design process between
Thailand and Norway. Thailand has several problems
regarding hospital design process. The initial quality of
the design process is compromised by (1) lack of
transparency in selecting an architectural firm, and (2)
lack of integrating users and patient needs, including the
healing environment concept, in the design process. The
hospital planners and FMs reported that these two
problems stemmed from two reasons (1) the lack of
understanding of collaboration between stakeholder and
users (2) the lack of knowledge in terms of hospital design.
Based on our study, Thailand has a serious lack of
understanding of user involvement, as this factor was
repeatedly mentioned by hospital project directors,
planners and FMs throughout the study. For Thailand,
user involvement or user's need assessment, has rarely
been set as first priority for design process. That said, Thai
hospital project directors commonly expressed that
hospital design should be developed based on the
perspective of users, especially patients. Results of our
study also revealed that hospital planners and sociologist
should be involved in early stage of design process. A
similar position was discussed by Prugsiganont and
Jensen [8]; Waroonkun [36] with regard to hospital space
management. These studies suggest that Thai hospitals
currently experience major problems with space
management. Hospital spaces are overwhelmed by high
patient numbers and hospital designers must focus on
managing patient ‘workflow’ as well as patient needs, and
a positive healthcare environment.

On the contrary, Norwegian hospital planners,
designers and FMs expressed positive opinions towards
current situation of hospital design process. They reported
(1) clear collaborative roles of Sykehusbygg and the
hospital in design process. (2) implementation of user
involvement, as well as the involvement of different
stakeholder, in each stage of the design process and (3)
development and implementation of an evidence-based
design (EBD) approach. This study strongly identified
user involvement as the unrivalled factor leading to
successful design process. The clear collaboration
between Sykehusbygg and the implementation of EBD is
also supported by several studies indicating that these are
methods of ensuring a quality healthcare environment [3,
14].

Theme 5: Suggestion for hospital planner, Design process,
FMS and Future development

Results of this study provide a basis for suggestions to
hospital planners, project directors and, FMs regarding the
design process and future development. For Thailand, the
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suggestions given by study participants are based on
problems and current situation among hospital design
teams. Four strategies are suggested: (1) implement
research focusing on the hospital environment and patient
health outcome, this is consistent with the implementation
of an EBD approach [14, 37]. (2) Understand the specific
environmental context of each hospital, by focusing on
usability where quality design depends on subjective view
of user context, culture, situation and experiences [7, 37].
(3) Implement systematic data collection, where data are
focused on hospital standards, hospital workflow, and
patient needs [38]. Data collected about patients’ and
employees’ points of view and information should be
stored and available for future use in designing healthcare
spaces. (4) Explore congruence between user needs and
hospital standards in order that hospital design focuses on
both patients' needs and hospital standards.

For the Norwegian hospital planners and designers,
participants emphasized the importance of a hospital
master plan. They added that a master plan is the core of
future development of hospital buildings. Similar to
Thailand, the Norwegian hospital design team expressed
the implementation of systematic data collection through
user-involvement as a key to successful design process.

In terms of hospital design process, both Thai and
Norwegian hospital planners mentioned the importance of
hospital design standards and design guidelines these
include; hygiene, ventilation, patient workflow, and
infection control. These four components are the most
important that hospital designers should consider during
the design process. Ulrich et al. [4]; Patterson et al. [32]
found that hospital standards are one of the more
important elements that can improve patient experience
during hospitalization. These results, also stressed that
both countries see the importance of implementation of
user involvement in design process; Thai and Norwegian
designers agreed that user involvement should be
implemented in the early stage and throughout the design
process. The Norwegian respondents added that the
implementation of IT services as communication tools and
data collection is essential.

For the future development of hospitals in Thailand,
hospital planners and project directors suggested
categorizing hospital buildings as suitable for short-term
and long-term renovation. Old buildings where the
condition is substantially deteriorated should be renovated
to meet minimum hospital standards. They also suggested
regular building evaluations be conducted by specialists.

For Norway, the hospital project directors, planners and
FMs suggested more integration of evidence-based design
during design process, more patients' opinions as well as
employee involvement should be included. Both country’s
respondents agreed that hospital service is changing
direction towards a ‘customer-focus’ and that there is a
higher demand of healthcare services. Therefore, hospital
buildings should prepare for expansion and provide for
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flexibility. Our findings support research on healthcare
surge capacity, which refers to the ability of healthcare
facilities to treat the increased number of patients,
especially in public health services [8].

Theme 6: Social structure

The final factor considered to influence the design
process is the social structure of the communities served
by the hospital; both country’s design team mentioned the
influence of work culture mentality. Thailand is known as
highly bureaucratic country with a hierarchical culture; a
top-down decision approach is often employed for design
decisions and process. However, the Thai hospital
planners and FMs expressed that top-down decision
inhibited the development and progress of an effective
design process. For Norway, the hospital planners and
FMs reported a highly collaborative approach wherein
teamwork was seen as an important approach during the
design process. In addition, Norway has a flat hierarchical
culture, Norwegians value individual freedom and
equality. Therefore, teamwork, collaboration and
integration of medical staff and patient opinions are seen
as normal in Norwegian work culture. These findings
indicate that social structure is a factor that can have
significant influence on the design process [8, 18, 19].

6. Limitations and Suggestions for
Future Work

The sample in this study was small (n = 12) and from
only two public hospitals. As this study is qualitative
research, it is typical to have small sample sizes in which
the focus is on richness and answering research questions
rather than making generalizations. Such a small sample
size could limit the transferability of the findings to other
hospital design contexts. Furthermore, the participants
may not be representative of all project directors, planners,
and facility managers. The study participants only
represent the experiences, opinions and perceptions of the
employees at Maharaj and St Olav's hospitals. Findings
provide insights about factors that can optimal hospital
design. However, further exploration of this topic should
be conducted (e.g. hospital design  process,
user-involvement) and should include a larger sample of
participants from several public hospitals.

7. Conclusions

To establish a successful design process, many
elements come into play, one of the most important
factors that leads to optimal design outcome is user
involvement in early stage of design process. Moreover,
the involvement of different stakeholders should be
integrated during different stages of the design process.
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This study highlighted that user's (patient, medical staff,
service staff etc.) perspective is the key to successful
design. In addition, there are several other factors that can
influence optimal healthcare design. Firstly, hospital
management systems must involve collaboration between
government-owned construction agencies and the hospital
during the design process, they should facilitate
systematic data collection, encourage collaboration and
communication between hospital units. Second, the
current state of the physical environment (hospital
buildings) can influence the expansion or renovation
process. Third, the way each hospital design team
organizes its design process is important; specifically the
more collaboration between units and involvement of
users the more successful of hospital project. Fourth,
social structure that has impact on the organization of
work culture including the organization of design team
must be taken into account. For example, Thailand is a
bureaucratic and hierarchical culture whereas, Norway, on
the other hand has a rather flat hierarchical culture.
Therefore, collaboration is encouraged among the
Norwegian work culture more so than Thais. Both Thai
and Norwegian participants stressed the importance of
amending the design process to include more integration
of EBD, regular building evaluation, involvement of
hospital design expert/specialist, and the update of a
master plan.

Thailand is still a developing country that strives to
provide sufficient healthcare services while Norway is a
country that provides fully government subsidized
healthcare services. However, Thailand can learn from
Norway regarding the concept of early involvement of
stakeholders in the design process. The involvement of
users and experts in the different stages of the design
process can lead to positive results in hospital physical
environment that suits the diverse needs of hospital users.

8. Contribution to Knowledge and
Practice

® This study compares Thai and Norwegian healthcare
systems and design process, findings from this study
have can be applied as guideline for future studies that
compare two hospitals in different contexts.

® During the design process, user involvement is the
most important aspect leading to successful hospital
project outcome. Different users/stakeholder and
specialists should be involved in different stages of
the design process.

® Clear collaboration between design units and teams
should be established in the early stages of the design
process - communication between each unit should be
conducted regularly through short but effective
meetings. The role of each design unit should be
clearly specified.
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® Clear design processes and plans should be
established to include (1) strategic planning (2)
preparation of a design brief (3) concept design,
developed design, technical design and construction
(4) hand over, in-use (building evaluation, updating
hospital master plan) [7].
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