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ABSTRACT  
 
Being in a hospital can be a stressful experience especially to the patients. The importance of design quality as a 
trigger to patients' satisfaction is becoming a topic of significant relevance as it also impacts the building operation. 
This study aims to determine the factors influencing the patients' satisfaction toward the interior design quality of 
inpatient units at public hospitals in Malaysia. Self-administered questionnaires were distributed among 483 inpatients 
from 5 Obstetrics and Gynaecology wards at public hospitals in the Klang Valley region. The Structural Equation Model 
(SEM) technique was applied to examine the causal relationship and to test the hypothesis of the patients' satisfaction 
toward the interior design quality. The results revealed that space planning (β = 0.265), lighting (β = 0.263), furniture 
(β = 0.243), and color (β = 0.138) have a significantly positive effect on patients' satisfaction toward the interior design 
quality. Whereas way-finding, safety, air quality and accessibility have no significant effect on the patients' 
satisfaction. This study concludes that certain qualities of interior design have great impact on patients' satisfaction. 
The findings proved that revamping the inpatient units' space planning can lead to significant patient experience 
improvements, while the aspect of accessibility is the least concern to the patients when they stay in the hospital. 
This study provides input to help designers, architects and hospital planners to evaluate their priorities in planning 
and designing better hospitals in the future. 
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INTRODUCTION  
 
The most important measure in any evaluation of 
a building’s design is whether it satisfies user 
requirements and what users think and feel about 
it1. In healthcare facilities, patient satisfaction is 
commonly used as a principal measure of quality 
that covers both clinical and physical aspects2. 
Patient satisfaction is a very effective quality 
indicator as it represents the performance of the 
hospital. Understanding the patient experience is 
crucial as it provides the opportunity for 
improvement3. In fact a Patient's Satisfaction Unit 
that had been set up at Penang Hospital in 
Malaysia recently proved that this technique is 
known to solve issues in public hospital settings in 
Malaysia 4. Many reviews have been done on the 
effects of physical environment on their health 
outcomes5, 6, 7. The design of a healthcare facility 
can have both positive and negative effects on the 
users8. However, according to a previous study9, 
being in a hospital is especially stressful to the 
patients. Considering the growing need for a 
supportive and quality environment in healthcare 
facilities to encourage healing among patients, 
healthcare interior design field has gained great 
attention and became increasingly important over 
the past few years. 
 
Hospital building is one of the most complex types 
to design due to being commanded by many 
regulations and technicalities. Hospital buildings 
are often under great pressure to cater for intense 
situations. For this reason, this facility should be 
designed and built responsibly to ensure that the 

spaces are comfortable to the users especially 
patients. There are several important keys in 
designing good hospitals. Fundamentally, a good 
hospital design should be able to improve the 
organisation's clinical, economic, productivity, 
satisfaction, and cultural measures10. Given the 
fact that the quality of patients' experience is 
being directly influenced by the quality of the 
interior environment, aspects that could 
contribute to achieving good quality design should 
not be disregarded by any means. Additionally, in 
healthcare sectors, the physical environment 
quality is also considered as one of the dimensions 
to define its service quality11.  
 
Indicators of quality design can be measured 
objectively, depending on the subjective views, 
experiences and preferences12. In interior design, 
the aspects of quality are described to fit both 
visual and functional purposes. The interior 
spaces within a building are defined by the 
architectural elements of structure and 
enclosures including floors, ceilings, walls, 
windows, doorways and stairways13. Besides that, 
elements that describe a good quality design 
should make interior spaces habitable-functional 
fit, aesthetically pleasing and psychologically 
satisfying for activities14. It is further elaborated 
that the quality dimensions of interior design 
should include the productivity, health 
protection, safety and welfare of the occupants. 
Furthermore, the outcome of a past study15 
suggested that an interior environment 
contributes to healing should include safety, 
ergonomics, artwork, outdoor view, furniture and 
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furnishings, ambience and therapies. Factors such 
as color, shape, lighting, smell, sound and feel 
should also be part of the requirement16. 
Similarly, the use of color, furniture, art and 
lighting are recommended to be among the design 
considerations to promote wellness to the 
patients17. The importance of a successful 
wayfinding system, accessibility and material 
selections in healthcare facilities have also been 
emphasised18. 
 
Despite the continuous efforts to upgrade existing 
healthcare facilities, hospital design in Malaysia is 
still in need of improvement19. Concerns about 
the flaws in current hospital design trend have 
been conveyed in an article20, claiming that the 
latest hospital design is unaesthetic, inconvenient 
and dangerous to the users. There are also 
numerous studies related to healthcare facilities 
design reported by local researchers contributing 
to various issues in hospital buildings in Malaysia21, 

22. This paper is aimed at filling the gap that exists 
in the literature by conducting a study on five 
inpatient units within the Klang Valley region, 
focusing particularly on the interior design 
aspects since this approach was not given much 
attention before. The main objective of this study 
is to explore the possible factors influencing the 
patients' satisfaction towards the interior design 
quality of inpatient units at public hospitals in 
Malaysia. This paper is  as an attempt to gather 
information for the purpose of attaining an 
evident-based interior design framework for 
inpatient units of public hospitals in this country. 
 
METHODOLOGY 
 
A self-administered questionnaire was formulated 
and developed based on the body of literature 
review and previous studies that are relevant to 
the topic. The questionnaire was developed 
through modification and review process of past 
post-occupancy and user satisfaction forms. In a 
hospital setting, inpatients might be more 
vulnerable to stress than outpatients. Inpatients 
are expected to be in poor health, more physically 
and psychologically impaired. They may also be 
emotionally vulnerable to be participating in any 
forms of survey. Since the respondents were 
inpatients, their clinical conditions were 
therefore taken into consideration by customising 
the sets of questions to make them simpler and 
straightforward to be answered. Respondents 
were asked to rate their level of satisfaction of 
items on Likert type scale, ranging from 1 to 5 (1 
= Completely Dissatisfied, 2 = Dissatisfied, 3 = 
Neutral, 4 = Satisfied, and 5 = Completely 
Satisfied), a higher score indicating a higher level 
of satisfaction of the item. The questions were 
narrowed down focusing particularly on the 
aspects of interior design such as space planning, 

accessibility, wayfinding, air quality, colour, 
lighting, furniture and safety. The proposed 
research model is presented in Figure 1. 
 
The responses from patients were gathered 
through the distribution of questionnaires in five 
public hospitals that were selected using 
purposive sampling method. Four general 
hospitals labelled Hospital A, Hospital B, Hospital 
C, Hospital D and a teaching hospital, labelled as 
Hospital E were chosen. These hospitals act as a 
subset representing all public hospitals in 
Malaysia. All of them were selected based on 
having the same criteria such as their type, 
location, facilities and services that they offer 
within the communities. They are comparable in 
general and among the common types of hospitals 
that are available in the country. The same 
sampling technique was applied to choose a 
department for the purpose of this study since 
these hospitals provide a wide range of services 
from a vast number of special departments. 
Obstetrics and Gynecology departments were 
selected grounded on the fact that these 
departments have the highest number of patients 
turn over and the busiest departments in the 
hospitals. A total of 500 questionnaires were 
distributed to the respondents from all five 
hospitals. However, 483 usable questionnaires 
were analysed, which gave a valid response rate 
of 97%. The distribution of questionnaires was 
completed in 60 days.  
 
DATA ANALYSIS 
This study employed two types of analysis, which 
are descriptive and infrential analysis. Descriptive 
analysis describes the characteristics of 
respondents in this study by percentage and 
frequency. While, inferential analysis is to 
describe and to make inferences about the 
population from which the samples were taken. 
IBM SPSS AMOS 23 was used to analyze and 
construct the Structural Equation Model (SEM) 
method. Eight hypothesis were formulated from 
the literature, in which space planning, 
accessibility, furniture, wayfinding, lighting, air 
quality, safety, and color will induce a positive 
effect on the quality design. The direct effect on 
SEM is a multivariate analysis that requires all 
variables to satisfy the assumption of normality, 
homogeneity and outlier to proceed with the SEM. 
In SEM, a Confirmatory Factor Analysis (CFA) was 
carried out to asses the validity and reliability of 
a latent construct. Also, this is to determine how 
well the model would fit the data. CFA was 
conducted, prior to modeling the causal effects 
for the multiple latent constructs in SEM. The 
following table presents the cutting point for the 
model fitness index. 
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Figure 1: Research Model 
 
 
Table 1: Model Fit and Acceptance Level23 

 
Name of 
Category 

Name of Index Level of 
Acceptance 

Literature 

Absolute Fit Discrepancy Chi-Square P- value < 0.05  
Root Mean Square of Error 
Approximation 

RMSEA <0.08 Browne & Cudeck (1993) 

Goodness of Fit Index GFI > 0.90 Joreskog & Sorbom (1984) 
Incremental Fit Adjusted Goodness of Fit AGFI > 0.90 Tanaka & Huba (1985) 

Comparative Fit Index CFI > 0.90 Bentler (1990) 
Tucker – Lewis Index TLI > 0.90 Bentler & Bonett (1980) 
Normed Fit Index NFI > 0.90 Bollen (1989) 

Parsimonious 
Fit 

Chi- Square / Degrees of 
Freedom 

Chisq/df < 5 Marsh & Hocevar (1985) 

 
If the indices do not achieve the required level as 
shown in Table 1, any items with factor loading 
less than 0.5, R2 less 0.4, and a negative sign will 
be deleted from the model to avoid the model 
fitness index from being affected. Once the CFA 
procedure is completed for all latent factors, the 
next step is to identify the validity and reliability 
of the constructs in the measurement model. The 
requirement for validity is when the Average 
Variance Extracted (AVE) exceeds 0.50 and the 
Composite Reliability (CR) are greater than 
0.7031.Then, the normality distribution of the 

data was assessed before proceeding to modeling 
the structural model. The value of skewness 
should be between -1.0 to 1.0 which will indicate 
the data as being normally distributed. 
Meanwhile, the value of Kurtosis should not 
exceed 7.0. Outliers in the dataset was 
determined by the Mahalanobis distance. The 
presence of outliers defined as the distance of 
certain observation is too far from the others,  
were deleted in order to improve the normality. 
The significance of the coefficient will be then 
identified. 
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RESULTS  
 
Table 2 reports the demographic profile of the 
respondents such as gender, age, race, religion, 
marital status, residential area, educational level 
and employment. The demography of the 
respondents is represented solely by female since 

the study was conducted in Obstetrics and 
Gynaecology departments. Distribution by 
ethnicity shows that the majority of the 
respondents were Malays (87.16%). Patients were 
represented mostly by Muslims (89.86%) and aged 
between 25-35 (64.39%). Findings also showed 
most respondents live in the urban areas (93.00%). 

 
Table 2: Demographics of Respondents 

 

Characteristics Frequency Percentage 

Race   

  Malay 421 87.16 

  Chinese 32 6.63 

  Indian 14 2.90 

  Others 16 3.310 

Religion     

  Islam 434 89.86 

  Christian 14 2.90 

  Buddha 23 4.76 

  Hindu 12 2.48 

Age (years)     

  15-25  62 12.84 

  25-35  311 64.39 

  35-45 92 19.05 

  45-55 11 2.28 

  Above 58 2 0.41 

Area   

  Urban 449 93.00 

  Rural 34 7.00 

Education Level     

  Non-Formal  4 0.83 

  Primary  4 0.83 

  Secondary  161 33.33 

  Diploma 130 26.92 

  Degree 158 32.71 

  Masters 22 4.55 

  Doctorate 4 0.83 

Marital Status     

  Single 25 5.18 

  Married 455 94.2 

  Divorced 2 0.41 

  Widowed 1 0.21 

Employment     

  Government 145 30.02 

  Retired 5 1.04 

  Unemployed 70 14.49 

  Private 256 53.00 

  Student 7 1.45 

 
The educational level of the respondents is one of 
the major characteristics that could influence 
their responses because respondents with 
different educational status may have different 
expectations toward the hospital's environment. 

The majority (33.33%) of the respondents were 
high school graduates, whereas 32.71% of the 
respondents have bachelor degrees, 26.92% of the 
respondents have diplomas, while, 5.38% of them 
have a higher degree. The remaining respondents 
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(1.66%) have a qualification of primary school 
level and below. Table 2 also shows, most of the 
respondents were married (94.20%), while, 
(5.18%) were single and the remaining (0.62%) 
were divorcees and widowers. The employment of 
the respondents was categorized into six groups. 
The highest numbers of respondents were 
working-class people in private sectors (53.00%) 
and working-class people in various positions in 
the government sectors (30.02%), whereas, the 
rest were unemployed (14.49%), students (1.45%) 
and retired (1.04%). 
 
The following table shows the assessment of the 
validity and reliability for latent constructs. The 
results of Average Variance Extracted (AVE) for 

the seven factors were greater than 0.50 which 
exceeded the recommended validity31, except for 
the wayfinding. The AVE value for wayfinding was 
closer to 0.5 and considered adequate. The 
composite reliability of 0.7 or above was deemed 
acceptable32, 33. Therefore, it can be concluded 
that convergent validity has been established. 
Also, the loadings for each item were the highest 
for their designated constructs. Thus, 
discriminant validity is achieved. Further, 
normality issues were not present in the dataset 
as the value of skewness were between -1.0 to 1.0 
and the values of Kurtosis did not exceed 7.0. 
Additionally, the Mahalanobis d2 shown to be less 
than X2 indicating no potential outliers.  

 
Table 3: Result of CFA for measurement model 

 

Construct Item 

Convergent Validity 

Factor 
Loading 

Average Variance 
Extracted (AVE) 

Composite 
Reliability (CR) 

Space Planning (X2=4.333, CFI=0.978, RMSEA=0.08)  

 Placement 0.808 0.662 0.94 

 Spatial 0.84   

 Circulation 0.85   

 Space 0.867   

 Location 0.752   

 Provision 0.883   

 Personal 0.748   

  Speech 0.755     

Accessibility (X2=4.518, CFI=0.980, RMSEA=0.08)  

 Entrance 0.768 0.691 0.929 

 Vertical 0.84   

 Horizontal 0.835   

 Around 0.861   

 Clearance 0.809   

 Movement 0.851   

  Signage Quantity 0.688     

Furniture  (X2=3.491, CFI=0.997, RMSEA=0.07) 

 Arrangement 0.89 0.799 0.942 

 Materials 0.925   

 Surface 0.931   

  Ergonomic 0.835     

Wayfinding  (X2=3.282, CFI=0.988, RMSEA=0.06) 

 Use Signage 0.643 0.466 0.715 

 Information 0.512   

  Location 0.85     

Lighting  (X2=2.072, CFI=0.996, RMSEA=0.04) 

 Necessary 0.718 0.628 0.893 

 Amount 0.806   

 Shading 0.788   

 Light Color 0.81   

  Quality Light 0.827     
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Table 4: Result of CFA for measurement model (continued) 

 

Construct Item 

Convergent Validity 

Factor 
Loading 

Average Variance 
Extracted (AVE) 

Composite 
Reliability (CR) 

Air Quality  (X2=1.466, CFI=0.999, RMSEA=0.031) 

 Fresh 0.85 0.77 0.933 

 Air Movement 0.868   

 Ventilation 0.9   

  Air Sufficient 0.904     

Safety Attributes  (X2=4.510, CFI=0.995, RMSEA=0.08) 

 Fire 0.883 0.712 0.911 

 Visible 0.918   

 Accessible 0.907   

 Access Control 0.662   

Colors  (X2=4.629, CFI=0.985, RMSEA=0.08) 

 Scheme 0.832 0.649 0.915 

 Room Area 0.899   

 Therapeutic 0.917   

 Pleasant 0.917   

 Ceiling Color 0.713   

  Ambience 0.47     

Overall model (X2=2.847, CFI=0.909, RMSEA=0.062) 
 

 
The structural model fit is acceptable with X2 = 
2.847, df = 998, p-value = 0.000, CFI = 0.909, 
RMSEA = 0.06231. Table 2 shows the results of 
structural model on the effect of predictors on the 
design quality. Furniture, space planning, lighting 
and color significantly contribute to determining 
the design quality. The highest contribution is 
attributed by space planning (β = 0.265) followed 

by lighting (β = 0.263), furniture (β = 0.243), and 
color (β = 0.138). In contrast, wayfinding, 
accessibility, safety and air quality have no 
significant effect on the interior design quality. 
Besides that, this set of factors contributed a total 
of 67.9 percent of the variance in patients' 
satisfaction level on the design quality (R2 = .679).  

 
Table 5: Results of SEM on effects of predictors on design quality 

 

Constructs B S.E. CR P Decision 

Wayfinding 0.133 0.114 1.167 0.243 Not Significant 

Furniture 0.243 0.06 4.034 0.000 Significant 

Accessible -0.038 0.11 -0.341 0.733 Not Significant 

Space Planning 0.265 0.087 3.044 0.002 Significant 

Lighting 0.263 0.099 2.662 0.008 Significant 

Safety 0.029 0.061 0.476 0.634 Not Significant 

Color 0.138 0.062 2.232 0.026 Significant 

Air Quality 0.023 0.062 0.364 0.715 Not Significant 

 
DISCUSSION 
 
The main goal of this post-occupancy study is to 
explore the possible predictors that would 
statistically influence the patients' satisfaction in 
terms of the interior design quality at the 
inpatient units. Based on the results, among the 
eight factors, space planning (β = 0.265) proved 
to be the most influential factor on determining 
the patients' satisfaction. This indicates that the 

patients are most likely to be affected by the 
provided space and its functionality. In a 
healthcare interior, the basic functionality of an 
area is when there is an efficient space that is not 
only aesthetically pleasing but also comfortable 
to the patients. This involves the understanding of 
the medical requirements and the users' needs. 
Since patient satisfaction and their quality of life 
are being increasingly considered in the 
competitive world of healthcare, the interior 
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spatial area, circulation pattern and furniture 
layout should be a priority especially in the 
pursuit of creating a quality environment to the 
patients. The finding also shows that accessibility 
(β = -0.038) is not an important aspect, which 
means that it has no effect on how the patients 
feel toward the interior environment. This is most 
probably because patients have already assumed 
that hospital buildings were designed and built to 
cater sick people. While it is important to get 
every detail right in a hospital design, the patients 
may feel that it is especially crucial to have no 
room for design errors in an inpatient unit 
particularly in regards to being accessible to 
people with disabilities.  
 
Patient satisfaction has received great attention 
today and has become one of the main concerns 
of any healthcare facilities. Any organizations and 
building operations need the users opinion to 
improve its efficiency. Given the fact that 
patients are the main priority of the hospital, they 
are considered as a reliable resource in providing 
valuable information to interpret quality. Efforts 
should be made to make the patients' stay as 
comfortable as possible in order to improve their 
satisfaction. The literature has pointed to many 
factors that could contribute to patients’ 
wellbeing during their stay. However, in 
accordance with the results of this study, it is 
necessary to revise the interior qualities 
particularly the space planning, lighting, furniture 
and color as they directly influence the patients' 
level of satisfaction.  
 
CONCLUSION  
 
This study is explored to provide an opportunity 
to use the current and emerging evidence to 
upgrade the interior design quality of the 
inpatient units in effort to improve patients' 
satisfaction. This study concludes that design 
factors such as space planning, lighting, furniture 
and color have a significant influence on the 
patients’ satisfaction. On the contrary, the 
aspects of wayfinding, safety, air quality and 
accessibility do not affect their level of 
satisfaction. Given the expanding healthcare 
industry in Malaysia, a growing need for a 
supportive environment has gained healthcare 
interior design industry a great significance. 
Interior designers are becoming diligently 
committed to finding solutions to balance 
aesthetics and functionality in hospital building 
design. Since patients are already emotionally 
vulnerable to stress to begin with, being in a 
poorly thought out environment could further 
impede their recovery. This study fills the current 
gap in the literature by determining the possible 
design factors that are directly influencing the 
patient satisfaction in terms of the interior 
quality.  
 
As Malaysia evolves towards becoming a more 
developed country, the quality of its healthcare 

facilities demands a more attentive investigation. 
With this standard, hospital buildings should be 
designed by considering the physical and 
psychological effects of the design elements on 
the users. Thus, specific qualities of improvement 
that are identified through the findings of this 
study should serve as a wake-up call to interior 
designers, architects, policy-makers, hospital 
managers and planners to carefully evaluate their 
priorities in designing better hospitals in the 
future. Although this study is not without 
limitations, it is beneficial for them to observe the 
qualities and aspects that are influencing 
patients’ satisfaction in order to come up with 
better design corresponding strategies. Designers 
and architects will need to regularly adjust 
hospital design projects according to the varied 
demands of the inpatients. This study took an 
indicative approach to explore only one 
department. More specialist departments need to 
be covered in order to achieve more 
comprehensive results and better outcomes. 
Besides, additional studies on design quality are 
also required to provide further input on how to 
achieve a high quality indoor environment in 
healthcare settings especially in Malaysia.  
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