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Abstract

In contemporary healthcare, patient satisfaction is acknowledged as a critical indicator of service quality. Hospital architecture, when
guided by patient-centered principles, can substantially enhance satisfaction, alleviate stress, and improve treatment outcomes. The patient-
oriented approach shifts the focus from purely clinical processes to the holistic experience of the patient, emphasizing spatial,
psychological, and environmental factors. Evidence-Based Design (EBD) further reinforces this approach by employing systematic, data-
driven analyses to assess how architectural and interior design features impact patient experience and well-being. This study aims to
develop a practical model for enhancing patient satisfaction through hospital architecture grounded in patient-centered principles. The
research employs a descriptive-analytical methodology, combining field observations, literature review, and empirical data collection
through structured questionnaires administered to 224 hospitalized patients in Imam Khomeini (RA), Bahman, and Gandhi Hospitals. Data
analysis was conducted using regression and correlation techniques within the ASPECT framework and SPSS26 software, enabling the
identification of relationships between specific environmental features and patient satisfaction levels.Results indicate that Gandhi Hospital,
which implemented patient-centered design features most extensively, achieved the highest satisfaction score (mean: 3.901), followed by
Bahman Hospital (mean: 3.539), while Imam Khomeini (RA) Hospital recorded the lowest score (mean: 2.779). Regression analyses
highlighted that factors such as access to natural light, spatial legibility, noise control, and privacy exerted the strongest positive influence
on patient satisfaction. Based on these findings, a model integrating high-impact architectural and interior design elements was proposed to
optimize patient experience and overall hospital performance.The study demonstrates that a systematic, evidence-based approach to
hospital design not only reduces patient stress and enhances satisfaction but also provides actionable guidance for architects, designers, and
healthcare managers. By linking environmental factors with measurable outcomes, this model offers a structured framework for improving
healthcare quality and advancing patient-centered architectural strategies.
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1. Introduction only clinical performance but also the experiential
dimension of care. A decline in satisfaction can
undermine patient engagement in treatment, resulting in
inefficient resource utilization and compromised clinical
results (Kim & Choi, J. 2023:46). Consequently, fulfilling
the valid expectations of patients is a fundamental goal
across all healthcare systems and a recognized indicator
for assessing treatment success.

The dynamic association between patient satisfaction and
service quality is mediated by factors such as individual
patient attributes, provider competence, and the adequacy
of hospital infrastructure (Smith et al.,, 2022:794).
Patients’ perceived expectations regarding care quality
exert substantial influence on their satisfaction; any
disparity between these expectations and the actual
service quality can adversely affect satisfaction levels
(Harris et al.,, 2002:1277). Moreover, satisfaction
outcomes may vary across socio-cultural backgrounds,
demographic groups, and different categories of

Within hospital settings, the patient represents the primary
focal point, and all healthcare services are strategically
adapted to address their specific needs. Patient satisfaction
functions as a critical metric for assessing the
effectiveness of these services, and its formal recognition
as a healthcare priority dates back to the 1950s (Teschke,
1991). As a multidimensional construct of growing
relevance in healthcare systems, patient satisfaction has
increasingly attracted scholarly and policy attention. To
strengthen this outcome, policymakers are advised to
concentrate on several essential determinants (Garcia &
Martinez, 2021:102).

As one of the principal benchmarks for evaluating the
quality of healthcare delivery, patient satisfaction has
gained notable prominence in recent years. The National
Health Service (NHS) has, over the past decade,
embedded this concept as a core element of its policy
framework, emphasizing that quality encompasses not
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healthcare services (Martin, 2000).Modern healthcare
facility design increasingly seeks to optimize clinical
outcomes, mitigate psychosocial strain for both patients
and staff, minimize medical errors, elevate satisfaction
among patients, families, and personnel, and manage
rising healthcare expenditures. Collectively, these
objectives form the guiding principles for innovative
hospital design aimed at meeting the demands of future
healthcare delivery (Sadeghi et al., 1403:34).
Evidence-based research methods were founded in 1965
worldwide. These research methods were introduced to
the architecture of hospitals in Britain in 1970. Few
studies have been done on EBD since 1980. A health-
based design center was founded in 1992 then more and
better studies have been done on EBD since then. Huge
research EBD projects began in 2000 to improve patients’
outcomes and continued until 2004. Findings of around
1000 methods were analyzed up to 2008, and valuable
results were obtained. These results indicated that we can
improve patients' outcomes and safety by implementing
some interventions (Labibzadeh & Sadeghi, 2021: 2).
EBD approach in medical centers is an important and
growing movement towards the creation of a safe
environment for taking care of patients. Compared to
evidence-based medicine (EBM), EBD is a relatively new
study field but numerous academic studies have
established the foundations of this emerging major in the
previous decade (Rashid, 2020).

As a modern approach to medical center design, EBD
emphasizes the importance of using valid data to examine
its effect on the design process. In therapeutic
architecture, this approach is known as “an attempt to
improve the well-being of patients and staff, the treatment
process of patient, safety, and stress reduction.” EBD is a
relatively new research field that has adopted its
terminology and ideas from various scopes, including
environmental psychology, architecture, behavioral
economics, and neurology (Tahouri & Sadeghi, 2021: 2).
EBD is defined as “the process of deciding on planning,
designing, and constructing medical centers based on the
valid evidence to achieve the best possible
outcomes.”’EBD is influenced by the EBM. These two
contexts are overlapped. This attitude provides design
advice based on the causal relationships between
characteristics of the designed medical environment and
desired outcomes. Identification and application of
psychological components and criteria in the interior
design, including proper light and color, adaptable spaces,
natural elements, and vegetation are effective in
enhancing the quality of medical centers and designing a
safer environment with more peace and less stress, which
improves the medical performance (Hamzeloo & Sonboli,
2021: 1).

In hospitals, the primary focus is the patient, and all
services are tailored to meet their needs. Patient
satisfaction is a key measure of healthcare quality and
treatment success, influenced by factors such as patient
characteristics, staff competence, and the quality of
hospital environments.
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Modern hospital design aims to improve clinical
outcomes, reduce stress for patients and staff, minimize
medical errors, and enhance satisfaction for patients,
families, and personnel. Evidence-Based Design (EBD)
uses valid data to optimize healthcare environments,
incorporating principles like natural light, color, adaptable
spaces, and greenery to promote well-being, safety, and
treatment effectiveness. Historical and contemporary
research shows that well-designed hospitals improve both
physical and psychological health, patient experience, and
recovery, while patient-centered care models further
enhance satisfaction and outcomes.

Collect domestic
and foreign data

Determine strategic
zoal or desirable
outcome

Indicate possible

design solutions

4

Question analysis

Evaluate
underlying features
for positive results

Decide on repeating

ideas or creating
innovation in them

Fig. 1. EBD process cycle
(Source: 2009: 9)

2. Research Background

In accordance with the research objectives, a set of
relevant keywords was systematically identified and
arranged within thematic categories. The literature
indicates that deficiencies in healthcare facility design can
adversely influence both the physical health and
psychological state of users (Hojjat & Ibn Shahidi,
2011:59). Historical analyses have also addressed topics
such as “Patient Rights in the History of Iranian and
Islamic Hospitals from the Beginning to the 8th Century
AH” (Kaviani, 2010). Within the scope of healing
architecture, Malkin (2002) emphasizes the contribution
of design strategies to enhancing patient well-being in
hospital settings(Malkin, 2002).

Dr. Ulrich is recognized as a leading scholar in exploring
how interior design in medical environments affects
health outcomes. His landmark research in 1984
demonstrated that exposure to natural scenery can yield
positive effects for postoperative patients, accelerating
their recovery process (Ulrich, 1984). Subsequent
investigations by Ulrich and colleagues (1993) identified
environmental stressors such as excessive lighting and
noise as significant contributors to heightened stress,
eliciting physiological responses that include muscle
tension, elevated heart rate, and increased blood pressure
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(Ulrich, 1993). Dalke et al. (2006) also examined how the
integration of color and light within hospital design
influences patient experiences (Dalke et al., 2006).

More recent studies expand this perspective. Adibhesami
et al. (2021) explored optimal architectural approaches for
pediatric hospitals (Adibhesami et al., 2021), while
Hosseini et al. (1401) investigated how the physical
environment of medical centers shapes both the mental
and physical health of patients (Hosseini et al., 1401).
Their findings highlight the wvalue of incorporating
aesthetic considerations into healthcare design as a
determinant of psychological comfort and overall well-
being. Similarly, Evans (1999) analyzed stressful
environmental conditions and their implications for
treatment outcomes (Evans, 1999).

Research in patient-centered care, family-centered care,
and the Planetree model has also demonstrated
meaningful effects on patient outcomes and satisfaction.
McCormick et al. (1998), in a randomized controlled trial,
reported that patients in hospital units designed according
to the Planetree model expressed higher satisfaction with
the physical environment and nursing care(McCormick et
al., 1998). In another contribution, Frampton and
Guastello (2008), through “Making Patient-Centered Care
More Visible: A Planetree Perspective,” emphasized the
role of patient-centered care principles and the Planetree
framework in improving patient experience (Frampton, &
Guastello, 2008). Furthermore, Kaplan et al. (2013), in “Is
the Planetree Patient-Centered Approach to Care
Profitable?: A Cost-Benefit Analysis,” found that
applying this model can result in both cost savings and
enhancements in  workplace environments. Finally,
Anderson (2024), a physician and architect, presented
evidence from Boston University showing that hospital
architectural design can significantly shape patient
treatment processes and accelerate recovery(Anderson,
2024).

In summary, existing research highlights the significant
impact of hospital design on patient health, psychological
well-being, and satisfaction. While substantial evidence
supports the benefits of environmental interventions—
such as natural light, color, noise reduction, and patient-
centered care models—there remain gaps regarding the
combined effects of multiple design strategies, long-term
outcomes, and context-specific considerations.

This study aims to address these gaps by integrating
multiple evidence-based design interventions, and
assessing their effects on both patient outcomes. By doing
so, the research contributes novel insights into designing
healthcare environments that are not only clinically
effective but also psychologically supportive, culturally
sensitive, and operationally efficient.

3. Theoretical Framework Patient-Centered Care

For decades, the salience of familial engagement within
the continuum of hospital-based care was largely
underappreciated. Beginning in the late 1970s, however,
innovative paradigms such as patient-centered care, the
Planetree  framework, family-centered care, and

collaborative therapeutics—emerged in response to the
psychosocial imperatives of patients seeking the
emotional reassurance and advocacy of loved ones during
clinical interventions. In 2007, the Society of Critical Care
Medicine, the preeminent international body in the
discipline of intensive care, issued a formal position
statement endorsing the extension of visiting privileges
and the systematic integration of family presence in
critical care units (Smith, 2007).
While initially met with professional reticence from
segments of the healthcare workforce, family-centered
care schemas have progressively achieved epistemic
legitimacy within clinical practice. Accumulating
empirical evidence has reinforced their multidimensional
value, with practitioners acknowledging their capacity to
enhance therapeutic efficacy, psychosocial resilience, and
patient satisfaction (Rogers, 2012). Under this model, the
patient and their familial network are conceptualized as
co-constitutive agents in the treatment trajectory,
exercising shared authority in decision-making processes.
The entrenchment of this philosophy within advanced
healthcare systems has been a catalyst for re-envisioning
spatial and operational paradigms in hospital architecture
(Hamilton, 2008).
In contemporary discourse, the architectural programming
of hospitals is undergoing a pronounced reorientation
toward human-centered and salutogenic design principles.
In leading European contexts, spatial planning now
transcends the narrow remit of technical and biomedical
functionality, privileging environmental configurations
that attenuate anxiety, counteract affective dysregulation,
and promote holistic recovery. Accordingly, numerous
legacy healthcare infrastructures have been subjected to
retrofitting and adaptive reuse to cultivate atmospheres of
intimacy, comfort, and psychological safety. Within this
evolution, traditional multi-bed inpatient wards are
increasingly supplanted by private, high-amenity single-
occupancy suites, aligning the built environment with the
therapeutic ethos of patient-centered care. Within this
framework, key evidence-informed recommendations
include the following:
1. Expanding the provision of health services to
patients
2. Streamlining administrative processes and providing
medical documentation
3. Creating healing environments in health centers
4. Upgrading staff skills and giving them decision-
making power (Alalouch & Aspinall, 2007)
In a study conducted by the Booz Allen Hamilton
Institute, preliminary results proved that patient-centered
care improved service delivery, increased patient and staff
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satisfaction, reduced surgical costs, and increased
physician effectiveness (Teschke, 1991).
1. World Health Organization (WHO): Patient-

centered care means respecting the patient's opinion
about the treatment system and strengthening his
self-confidence

2. The International Association of Patients (IAPO)
states 5 principles of patient-centered care: respect,
choice and strengthening self-confidence, patient
participation in treatment policy, access, support,
and information.

3. The Institute for Improving Patient-Centered
Care defines patient-centered care as: taking into
account cultural beliefs, personal interests and
values, family situation, social circumstances and
lifestyle of the patient

The Institute for Patient-Centered Design articulates

eleven core principles aligned with the overarching

objectives of patient-centered care. These include:
respecting  patient  privacy; fostering effective
communication; providing personal space while
cultivating trust; enabling active participation of patients
and families in the care process; empowering patients in
decision-making; enhancing safety and security;
ensuring  accessibility  of  facilities;  creating
environments that are comfortable and restorative;
supporting therapeutic processes; advancing staff-
related goals; and identifying design opportunities that
address unmet needs of both patients and staff through
collaborative engagement between architects, interior
designers, and medical equipment planners (Horsburgh,

1995).

Impacts of Patient-Centered Care-Oriented Hospital

Design

« Stress mitigation — Therapeutic environments exert a

direct influence on patients’ sensory perceptions and

play a pivotal role in facilitating recovery under stressful
conditions. Evidence indicates that optimal hospital
design can significantly alleviate psychological stress
for both patients and their families (Mardami et al.,

2013).

» Cost containment — Empirical findings suggest that

hospitals designed in accordance with healing principles

yield measurable cost reductions. Documented benefits
include decreased average length of stay, optimized
nursing workflows, reduced reliance on high-intensity
medications, and lower staff turnover rates (Coile,

2008).

* Length of stay reduction — Patients accommodated in

private rooms with access to natural daylight, family-

friendly spatial arrangements, and favorable external
views exhibit a marked decrease in hospitalization
duration—from an average of 9.5 days to 4.5 days

(Gallan & Lanning, 2010).

* Enhanced patient safety and infection control —

Prolonged hospitalization and frequent intra-hospital

transfers are associated with elevated infection risk

(Tornieporth et al., 1996). A widely endorsed preventive
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measure is single-occupancy room placement with
dedicated ventilation systems, which facilitates patient
isolation and mitigates nosocomial infection rates
(Branswell, 2008).

e Patient satisfaction — Survey-based evidence
demonstrates that patients accommodated in private
rooms, particularly when situated near family members,
report higher satisfaction levels with both the hospital
environment and nursing care quality (Gotlieb,
2002:51).

Model for Patient Satisfaction within a Patient-Centered
Architectural Framework

The conceptualization of a patient satisfaction model in
hospital architecture—anchored in patient-centered
principles—necessitates a multi-criteria framework
encompassing functional, environmental, human, and
technical dimensions of healthcare design. These
determinants can be classified into three primary
domains: (1) architectural attributes, (2) interior design
characteristics, and (3) psychosocial and cultural
considerations. Moreover, these factors operate within
the broader categories of internal and external
influences. The operationalization of this model requires
the systematic integration of empirical evidence and
practitioner expertise to elevate the quality standards in
the design of public healthcare facilities.

Psychological
and Sacial
Feat

Satisfaction

Interior
Design
Features

Fig. 2. patient satisfaction model 1

Patient Satisfaction Models in Hospital Design
Patient satisfaction is influenced by multiple
determinants, ranging from fundamental patient rights to
evidence-informed environmental design strategies.
These strategies mitigate stress and enhance perceptions
of safety and comfort. The model provides a
multidimensional framework, integrating patients’
physical and psychological needs with professional and
environmental standards. Key sources of patient
satisfaction include the Patient Rights Charter, the eight
ASPECT domains, and Evidence-Based Design (EBD)
principles.

Patient Rights Charter: This component specifies
essential patient entitlements, including rights to
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information, dignity, confidentiality, competent care,
and voicing objections. Integrating these rights into
hospital design and management fosters security and
respect, enhancing overall patient experience.
Respecting  patient  rights  significantly  impacts
satisfaction with hospital services (Mossadegh Rad &
Isna Ashari, 2004).

Eight ASPECT Domains: These domains encompass
critical elements of hospital design and operational
planning, directly influencing patient perceptions and
experiences. Key areas include privacy and engagement,
visual accessibility, integration with nature, comfort and
environmental control, interior aesthetics, and staff-
related factors. Collectively, these domains create a
restorative and psychologically supportive environment
(NHS, 2007).

Evidence-Based Design (EBD) Principles: EBD is a
contemporary approach to hospital architecture that
relies on empirical evidence to guide design decisions. It
aims to optimize patient and family well-being, reduce
stress, improve treatment outcomes, and ensure safety
(Cama, 2009). EBD is essential in modern hospitals,
improving patient satisfaction and functioning as a cost-
effective strategy by enhancing efficiency and reducing
operational costs (McCullough, 2016).

The Patient Satisfaction Model, grounded in a patient-
centered approach, provides a practical framework for

evaluating and improving patient experiences.
Integrating  architectural  principles, psychosocial
considerations, and internal hospital features can

substantially enhance healthcare quality and patient
satisfaction.

Patient Satisfaction Factors (First Dimension)

Patient satisfaction with the hospital environment is a
key indicator of healthcare quality. Satisfaction is
shaped by intrinsic and extrinsic factors. Intrinsic factors
relate to patients’ characteristics and personal
experiences, whereas extrinsic factors pertain to the
physical and sociocultural environment. Categorizing
these determinants clarifies their impact on satisfaction
(Maguire et al., 2013).

Internal Factors

Cognitive  Factors: Mental processes, including
understanding medical information, decision-making,
and processing disease- and treatment-related data
(Stewart et al., 2000).
Perceptual Factors: Patients’ experience of the
hospital’s physical and psychosocial environment.
Interior design, lighting, acoustics, and social
interactions  strongly influence  perception and
satisfaction (Commission, 2013).

Biological Factors: Physiological status, pain levels,
and responses to environmental stimuli. Patients in poor
health or experiencing high pain report lower
satisfaction in environments that inadequately meet
physiological needs (Kumar et al., 2016).

Physical Factors: Patients’ bodily capabilities,
including mobility and interaction with spaces. Hospital
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design must ensure accessibility for patients with
physical limitations (Carayon et al., 2006).

External Factors

Chemical Factors: Air quality, pollutants, and exposure
to chemical agents. Clean air, proper ventilation, and
non-toxic materials positively influence health outcomes
and satisfaction (Olds & Clarke, 2010).
Spatial-Temporal Factors: Spatial aspects include
layout, accessibility, and sufficient space for patients
and companions. Temporal aspects include wait times
and service delivery efficiency (Ulrich et al., 1993).
Symbolic Factors: Cultural, spiritual, and social cues in
the environment. Colors, artwork, and culturally
relevant symbols enhance patients’ sense of belonging
and comfort (Dalke et al., 2006).

Physical Factors: Architectural quality, material
selection, lighting, and acoustics. Well-lit, acoustically
optimized, and aesthetically refined spaces constructed
with durable materials enhance patient satisfaction
(Kumar et al., 2016).

with  Medical
Dimension) -

Center
Healing

Factors of Satisfaction
Environments  (Second
Environment Factors

Architectural Features

Architectural characteristics represent a foundational
dimension influencing environmental satisfaction. These
features encompass relatively stable attributes of
healthcare facilities, including the overall spatial
organization and architectural configuration.

e Shape and Form: The geometric articulation and
volumetric composition of hospital entrances serve as
the primary perceptual interface for patients. An
entrance with an aesthetically appealing form facilitates
a positive initial cognitive-emotional  response,
establishing a favorable environmental perception
(Baskaya et al., 2004). Evidence from Joseph and
Zimring (2022) indicates that smaller inpatient rooms
with fewer occupants enhance patient outcomes, social
engagement, and perceived environmental control.
(Joseph & Zimring, 2022).

« Appropriate layout of uses: Functional adjacency
and optimal spatial arrangement of hospital departments
are essential for operational efficiency and cohesive
patient flow. An intelligently organized layout ensures
spatial continuity and effective interdepartmental
connectivity (Ministry of Health, 2013).

« legibility: Spatial legibility, a fundamental principle in
architectural design, clarifies structural organization and
directional cues. For patients with cognitive or physical
impairments, legible environments mitigate stress and
cognitive overload (Mollerup, 2009).

e Connection to nature: Integration of biophilic

elements, including therapeutic  gardens, has
demonstrated substantial psychological and
physiological benefits, such as stress reduction,

alleviation of depressive symptoms, and pain mitigation
(Shahcheraghi and Bandarabadi, 2015: 404). Creating
green space in hospitals has benefits such as reducing
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patient stress, reducing depression and pain (Ulrich,
1984: 420).

« Decentralization:  Single-occupancy rooms are
increasingly prioritized in modern hospital design,
providing advantages such as enhanced sleep quality,
privacy, infection control, reduction in medical errors,
improved patient-staff interactions, and overall safety
(Mardami et al., 2013; Sadeghi et al., 2014).

Interior design features

Interior design constitutes semi-fixed environmental
attributes that significantly influence patient satisfaction
and well-being.

« Light: Beyond illumination, lighting design functions
as a therapeutic intervention, optimizing visual comfort
and psychological health. Exposure to natural and
engineered light improves mood, regulates circadian
rhythms, accelerates recovery, alleviates pain, and
enhances patient outcomes, while inadequate lighting
compromises safety and staff performance (Boyce et al.,
2013; Benedett et al., 2001; Joseph, 2006; Hosseini et
al., 1401).

Color: Color plays a fundamental role in improving the
quality of the environment, orientation, information
acquisition and navigation. From an aesthetic
perspective, color is able to provide pleasant and
attractive conditions for patients, visitors and employees
(Dalke et al., 2006: 3). Color psychology means the
impact of the environment on the mind and mental states
of people through the coloring in the space and causes
us to achieve warm, sincere and passionate feelings or,
conversely, cold and accompanied by depression and
boredom (Shahcheraghi and Bandarabad, 2015: 309).
«Sound: Florence Nightingale first raised this issue in
her book “Nursing Tips”: Sound that causes discomfort
is harmful to the patient. Excessive noise is the most
cruel form of neglect (Nigtingale, 1969: 47). Hospital
noise levels are often high, usually between 65-85
decibels, and cause a lot of discomfort among patients
and a sense of stress among staff (Shahcheraghi &
Bandarabad, 2015: 403). Music has an immediate
physiological effect by affecting the central nervous
system of the body (Kemper & Danhauer, 2005).

« Air, ventilation and aroma: The effect of air on
human behavior and psychology is significant and
important, and psychologists believe that air pollution is
effective in causing depression, aggression, drowsiness
and mental disorders (Shahcheraghy & Bandarabad,
2015: 332). Air exchange and ventilation are essential to
provide the necessary oxygen, preventing air stagnation
that creates a suitable environment for the spread of
infection (Ulrich & Zimring, 2021). Scents can both
cause stress and may be relaxing and effective in
treatment. (Malkin, 1992: 19)

« Positive distraction: Positive distraction is anything
that can distract a person and create a positive emotional
response and happiness in them (Pati & Nanda, 2020).
The right choice of relaxing artwork in the treatment
space can reduce patients' anxiety (Kaiser, 2007: 8). In
this way, the patient's recovery process is increased by
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instilling peace from the environment. (Ulrich, 1993: 7)
Failure to pay attention to the correct use of
entertainment in environmental design causes positive
entertainment to have the opposite effect and increase
environmental stress and act as negative entertainment
(Ulrich & Zimring, 2021).

* Aesthetic:  Aesthetically optimized environments
strengthen patient satisfaction, reduce stress, and
enhance overall perception of care quality, reinforcing

the therapeutic efficacy of healthcare spaces
(McCullough, 2016; Boyce et al., 2013).
» Textiles, materials, and furniture: Selection of

materials, furnishings, and textiles influences comfort,
cognitive focus, and restorative potential for all users,
improving environmental experience and functionality
(Moeller, 2005).

« Navigation: Efficient wayfinding is critical for
patients experiencing cognitive, emotional, or physical
exhaustion, as complex layouts can exacerbate stress
and disorientation (Mollerup, 2009).

e Home-like atmosphere: Incorporating domestic or
hospitality-inspired design elements enhances patient
experience, mitigates stress, and elevates staff
satisfaction, emphasizing  psychological comfort
alongside clinical performance (Ulrich & Zimring,
2021).

Social and psychological characteristics

This dimension encompasses interpersonal and
psychosocial determinants of patient satisfaction and
environmental perception.

«Sense of control:  Perceived autonomy and
environmental control are essential for mitigating
anxiety and enhancing overall satisfaction; lack of
control correlates with heightened stress and discomfort
(Marberry, 2007: 143).

* Privacy: Each person’s privacy is the sense that each
person has about their independence and social value
(Heidari et al., 2011, 645). Respecting patient privacy
while facilitating selective social interaction optimizes
therapeutic outcomes and personal dignity (Boyce et
al., 2013).

e Social communication: Effective interpersonal
interactions with medical staff, incorporating verbal and
non-verbal cues, foster trust, comprehension, and patient
engagement (Ittelson et al., 1970; Alvarsson et al.,
2010).

 Psychological comfort: Psychological well-being
derives from adequate disease knowledge, social
support,  patient-clinician  rapport, and spiritual

considerations (Siegrist, 2003).

« Facilities: Advanced, ergonomically designed medical
facilities enhance patient safety, reduce infection risk,
and improve service quality, contributing to overall
satisfaction (Ulrich & Zimring, 2021).

« Staff: Competent and empathetic healthcare personnel
interactions  improve  treatment outcomes and
significantly increase patient satisfaction (Sadeghi et al.,
1403).
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4. Research Methodology

The present study employs a descriptive-analytical
framework, combining systematic field observations,
comprehensive literature review, and a case study
approach. Empirical data were obtained through
structured questionnaires distributed among hospitalized
patients at Imam Khomeini (RA), Bahman, and Gandhi
Hospitals in  Tehran. By critically assessing the
operational strengths and deficiencies of these facilities
and applying rigorous data analysis, the research develops
evidence-based  design  strategies and  solutions.
Quantitative examination was conducted utilizing
regression and correlation analyses, firmly anchored in the
theoretical underpinnings of the study.
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4.1 Statistical population

The number of people in the statistical population is 891
The statistical population in this study is the patients
hospitalized in 3 levels of the hospital classification
system, namely Imam Khomeini Hospital, Bahman
Hospital, and Gandhi Hospital in Tehran, as follows.
These 3 hospitals are considered successful in terms of
architecture, service provision, and patient satisfaction.

e Level 1: 100-bed city hospital (case study: Gandhi
Hospital(

* Level 2: 200-bed regional hospital (case study: Bahman
Hospital(

e Level 3: 591-bed national hospital (Imam Khomeini
Hospital)

4.2 Sample Volume

The Cochran formula was used to determine the sample
size in this study. The number of samples using the
Cochran formula is 224 people. The proportional
allocation of the sample shares is as follows:

e Imam Khomeini Hospital (RA): 149 people

e Bahman Hospital: 50 people

e Gandhi Hospital: 25 people

R
bl

H=

=

2
Zpg
1(z* g
1+ Y T 1
d A
n = Sample size
N = Statistical population size

z = Acceptable confidence interval standard error percentage

q = Proportion of the population lacking a certain attribute

g (1-p) = Proportion of the population lacking a certain attribute

d = Desired degree of confidence or probable accuracy

According to the above formula, if we want to have a sample size with a population
gap of 0.5. The value of z is usually 1.96. The confidence interval in this formula is
95%, the population size is 891 people, and the error rate is 0.05, and in the most
conservative case, the number of questionnaires is 224.

4.3 Research Tools

The tool used in this study is the ASPECT software
questionnaire, and graphs and descriptive statistics were
extracted from it using SPSS26 software.

4.4 Data analysis method

In this study, a face-to-face survey was administered to
239 randomly selected male and female hospitalized
patients, aged 16 to 85 years, to assess their level of
satisfaction with the hospital environment. Responses
were systematically recorded and analyzed using
ASPECT software. The evaluation employed a Likert-
type scale ranging from O to 6, where: 6 = Strongly agree,
5 = Agree, 4 = Moderately agree, 3 = Moderately
disagree, 2 = Disagree, 1 = Strongly disagree, and 0 = No
response.

The questionnaire data were subsequently categorized
according to the dimensions of the healing environment,
allowing for extraction of factor-specific results. All
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processed data were then imported into SPSS26 software
for statistical analysis, which facilitated the generation of
quantitative metrics and graphical representations of
patient satisfaction levels.

5. Results and Discussion

Table 2 presents the mean scores of the eight ASPECT
dimensions for patients in Imam Khomeini (RA),
Table. 2
Statistical indicators of patient satisfaction in ASPECT sections

Bahman, and Gandhi Hospitals. Imam Khomeini (RA)
had an overall mean of 2.779, below the theoretical
average, indicating low satisfaction, with comfort (3.913)
and staff (3.703) relatively higher, while privacy and
participation (2.111), interior design (1.803), and other
dimensions remained below average.

Factors Imgm khomeini(RA) Bahman Gandhi
C1: Privacy, company and dignity 2/111 3/072 4/088
C2: Views 2/464 4/272 3/840
C3: Nature and outdoors 2/868 3/920 3/453
C4: Comfort and control 2/715 3/036 3/680
C5: Legibility of place 3/913 3/787 4/040
C6: Interior appearance 1/803 3/230 4/165
C7: Facilities 2/473 3/322 3/880
C8: Staff 3/703 3/767 4/060
ASPECT overall score hospitals 2/779 3/539 3/901

Bahman Hospital scored 3.539 overall, above the
theoretical average, reflecting moderate to high
satisfaction. Visibility (4.27) was the highest-rated
dimension, and all other factors exceeded the theoretical
mean, with no scores below it.

Table .3

Gandhi Hospital achieved the highest overall mean of
3.901. Privacy and participation (4.088), space readability
(4.040), interior design (4.165), and staff (4.060) scored
above 4, and all remaining dimensions were also above
the theoretical average, indicating consistently high
patient satisfaction.

Statistical indicators of patient satisfaction of hospitals by factors of the healing environment

Category Factors Of The Healing Environment Imgm khomeini Bahman Gandhi
Shape and form 4/752 4/470 4/660

Suitable deployment of uses 3/060 3/260 4/320

Architectural F_zoutin_g 3/201 2/860 2/800
features Connection with nature 2773 4/124 3/800
Decentralization 1/362 2/330 4/180

Total score of architectural features 3/030 3/409 3/952

light 4/262 4/360 4/080

Color 1711 3/740 4/280

Sound 2/103 2/720 3/600

Temperature, air and adore 2/104 2/460 2/860

. . Positive Distraction 1/309 3/240 4/320
'“tz;ot: f:ss'gn Beauty 1/349 2/180 3/400
Arrangement 1/966 3/760 4/0400

Textiles, materials and furniture 2/073 3/260 3/300

Legibility 3/856 2/830 3/900

Home-like space 2/125 3/027 4/373

Total score of interior design features 2/277 2/277 3/815

Sense of control 3/084 3/020 4/380

Privacy 2/371 3/227 4/120

Social communication 2/490 3/870 3/960

Mental and social Psychological comfort 1/825 3/870 3/940
features Facilities and safety 21427 3/166 4/000
Staff 3/618 3/823 4/080

Total score of Mental and social features 3/636 3/496 4/080

The score of components of the healing environment of hospitals 2/648 3/317 3/949

6. Patient Satisfaction Analysis

72



Space Ontology International Journal, (2025) Vol. 14, Issue 4, No. 55, Pages: 65-78
Aida Sadeghi & et al. / Integrating evidence-based design to model patient satisfaction ...

Table 2 presents the mean scores of the eight ASPECT
dimensions for patients in Imam Khomeini (RA),
Bahman, and Gandhi Hospitals.

Imam Khomeini (RA): Overall mean = 2.779, below the
theoretical average, indicating low satisfaction. Comfort
(3.913) and staff (3.703) scored relatively higher, while
privacy and participation (2.111), view (2.464), access to
nature (2.868), comfort and control (2.715), interior
design (1.803), and facilities (2.473) remained below
average.

Bahman Hospital: Overall mean = 3.539, above the
theoretical average, reflecting moderate to high
satisfaction. Visibility (4.27) was the highest-rated
dimension. Privacy and participation (3.072), access to
nature (3.920), comfort and control (3.036), space
readability (3.787), interior design (3.230), facilities
(2.322), and staff (3.767) all exceeded the theoretical
mean, with no dimension below it.

Gandhi Hospital: Overall mean = 3.901, the highest
among the three hospitals, indicating high satisfaction.
Privacy and participation (4.088), space readability
(4.040), interior design (4.165), and staff (4.060) scored
above 4, while all other dimensions also exceeded the
theoretical mean.

The average of the components of the healing
environment of Imam Khomeini(RA), Bahman, and
Gandhi hospitals are shown in Table 1. The data indicate
that the total average, the average of the interior
architectural features, and the average of the
psychological and social features in Imam Khomeini (RA)
hospitals are equal to 2.648, 2.277, and 2.636,
respectively. Since the theoretical average is 3 and the
aforementioned numbers are less than the average, it is
concluded that patients are dissatisfied with the quality of
the overall space of Imam Khomeini (RA) Hospital and
have close to average satisfaction only in architectural
features.

In the indices of the components of the healing
environment of Bahman Hospital, it is observed that the
dimensions of architectural features, interior design
features, and psychological and social features are higher
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than the average, indicating relative satisfaction with the
aforementioned factors.

In Gandhi Hospital, the average of the components of the
healing environment indicates that the aforementioned
numbers are very high, close to average, indicating
relative satisfaction of the patients in these dimensions.
On the other hand, the average psychological and social
characteristics of Gandhi Hospital were above average,
indicating high patient satisfaction with this factor.

Patient satisfaction and perceptions of the healing
environment vary significantly across the three hospitals.
Gandhi Hospital demonstrates the highest overall
satisfaction, followed by Bahman Hospital, while Imam
Khomeini (RA) shows notable deficiencies, particularly in
privacy, interior design, and access to nature. These
findings highlight the importance of integrating
architectural, environmental, and psychosocial
considerations in hospital design to enhance patient
experience and well-being.

7. Hypothesis Test

In this study, the healing environment components—
including architectural features, interior design features,
and psychological and social features—were treated as
independent variables, while the design of the medical
center was considered the dependent variable. Prior to
hypothesis testing, structural equation assumptions were
verified, including normality (Kolmogorov—Smirnov test),
absence of multicollinearity (variance inflation factor,
VIF), and independence of observations (Durbin—Watson
test), all of which were satisfied. As shown in Figure 4,
interior design features exhibited the greatest influence on
medical center design (B = 0.346), followed by
psychological and social features (B = 0.339), while
architectural features had the least impact (B = 0.087).
These results underscore that patients’ perceptions and
experiences are significantly shaped by the cultural and
social context; in Iran, such factors play a pivotal role in
the design of hospitals and healthcare environments.
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8. Comparing Hospital Performance

The appropriate statistical method for comparing the
average performance of the aforementioned hospitals is
the analysis of variance (ANOVA) test, which is effective
for comparing the averages of more than two populations.
Hypothesis: There is a difference between the average
performance of the components of the healing
environment of hospitalized patients in Imam Khomeini
(RA), Gandhi, and Bahman hospitals. The analysis of
variance test was used to test the above hypothesis Table
3 shows the information related to the comparison of the
average performance of the three hospitals in the
dimension of the components of the patient's healing

Table. 4

Mental and social features

Number of Beds

Designing of Hospital

0.339

Fig. 4. Standardized path coefficients of the conceptual model of patient satisfaction

environment. It is observed that the significance level is
calculated to be 0.000, and since the aforementioned
number is less than 0.01, it can be concluded that with
99% confidence there is a significant difference between
the average performance of the components of the healing
environment of patients hospitalized in Imam Khomeini
(RA), Gandhi and Bahman hospitals, and therefore the
hypothesis is accepted. According to the calculated
averages, Gandhi Hospital had the best performance and
Imam Khomeini (RA) Hospital had the worst
performance. On the other hand, Bahman Hospital was
ranked second.

Standardized path coefficients of the conceptual model of patient satisfaction

. sum of Degrees of Mean Fisher's Lo .
Source of variation - Significance level sig
squares freedom Squares statistic
Between hospitals 50/325 3 16/775 55/50 0/0000
Within hospitals 94/574 258 0/332
Total 144/903 288
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Fig. 5. Comparing the performance of healing environment components in three hospitals

9. Conclusion

The findings indicate that patient satisfaction is highest in
Gandhi Hospital, followed by Bahman Hospital, and
lowest in Imam Khomeini (RA) Hospital. A primary
determinant of this variation is the architectural and
interior design of the hospitals. Gandhi Hospital, with its
structured and principled architecture, provides a calm
and therapeutic environment, enhancing the overall
patient experience. In comparison, Bahman Hospital
possesses adequate architectural design, but it does not
contribute to patient comfort and convenience to the same
extent as Gandhi Hospital. Nevertheless, its structural and
spatial quality is superior to that of Imam Khomeini (RA),
explaining the higher satisfaction levels of patients there.
In Imam Khomeini (RA) Hospital, the older and less
efficient design may lead to patient dissatisfaction with
the facilities and spatial environment. These differences in
architectural and interior design clearly influence patients’
experiences and indicate that these hospitals have not
fully implemented optimal healing environment standards,
directly impacting both patient and staff satisfaction.

This study demonstrates that hospital architecture
functions as more than a physical factor; it is a critical
variable in enhancing patient-centered experiences and
improving healthcare outcomes. Patient satisfaction
emerges as a key indicator of hospital effectiveness.
Hospitals that prioritize architectural and environmental
factors not only excel in healthcare delivery but also
actively address the physical and psychological needs of
patients. This comprehensive approach fosters patient
trust and contributes to the overall health and well-being
of the community.

The proposed model integrates principles of evidence-
based design, human-centered design, and contemporary
health-focused architecture, providing a framework for
architects, interior designers, hospital administrators, and
healthcare policymakers. Optimizing the hospital’s
physical environment can reduce patients’ cognitive load,
enhance psychological safety, increase staff productivity,
minimize occupational fatigue, and improve system-wide

efficiency. From a forward-looking perspective, this
research emphasizes the transition from traditional
hospital design to modern, smart, and patient-centered
paradigms. It positions hospitals not merely as treatment
facilities but as environments that accelerate recovery and
elevate the quality of care through health-focused
architectural strategies.

Suggested Strategies

e Implementation of  Health Information
Management Systems (HIS)
e Design of human-centered healthcare

environments

e Enhancement of patient participation in
healthcare decision-making

e Continuous assessment and monitoring of
healthcare quality

e Integration of advanced technologies in service
delivery

¢ Incorporation of patient and family feedback

e Development of evidence-based standard
guidelines

e  Ensuring equity in access to healthcare services

Recommendations for Future Research

e Examination of cultural and social factors
affecting patient satisfaction

e Analysis of the impact of emerging technologies
on patient experience

o Evaluation of patient participation in healthcare
decision-making

o Development of multidimensional models to
assess patient satisfaction

e Investigation of satisfaction among specific
patient populations
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