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Abstract: There is a growing interest among healthcare managers and designers in moving towards
a ‘patient-centred’ design of health and care facilities by integrating patient perceptions and
expectations of the physical environment where care takes place. Increased interests in physical
environments can mostly be attributed to our improved understanding of their role in patients’ health
outcomes and staff productivity. There is a gap in the literature on users’ perspectives on physical
settings in the context of healthcare. Moreover, the connection of care services with the design of
the facility is often overlooked partly due to the lack of evidence. This research was aimed at filling
the gap by exploring outpatients’ perspectives on design factors related to the areas frequented by
them, e.g., hospital waiting areas. A 16-item questionnaire was conducted among randomly selected
outpatients in two hospitals in Qingdao, China, with a response rate of 84.3%. Five principal factors
were identified: sensory; lighting and thermal; facilities; spatial; and seating design, which agreed
with the literature. Non-parametric tests were applied to assess variances in constructed principal
dimensions concerning demographic variables. Female outpatients were found to be more perceptive
of the ‘sensory design’ factors than males. The number of previous visits to the hospital was found to
be associated with ‘spatial’ and ‘seating design’ factors, while respondents’ age had an association
with ‘sensory’ and ‘seating design’ factors. Respondents ranked ‘noise’ and ‘air freshness’ and
‘cleanliness’ as highly important.

Keywords: healthcare design; outpatients’ perspectives; waiting areas; patient-centred design (PCD);
patient-centred care (PCC)

1. Introduction

Patient healing is a complex and dynamic process, during which the role of the physical
environment has been recognised and emphasised by many researchers due to its influence on
patient health outcomes and wellbeing [1–3]. The interconnections between the characteristics of
the physical environment and patient health outcomes emphasise the importance of the physical
environment design in creating a healing environment [3–5]. Moreover, physical environment
factors during both design and operation of buildings are important for sustainability [6], as well
as for meeting the needs and expectations of stakeholders. There is, therefore, a growing interest
in the patient-centred architectural design of healthcare facilities among researchers and service
providers [7,8]. Patient-centred design (PCD) is a process involving design and evaluation that
pays attention to facility users [9,10]; that is, human factors that affect the outcome of the healing
process. It requires healthcare architects/designers making an effort to shape and reshape the healing
environment, addressing patients’ needs to provide satisfying healing experience and achieve desired
outcomes of perceived service quality [11]. Traditionally, the quality of healthcare is evaluated by
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professional practice standards, but, over the last decade, measurement of patient satisfaction has
become popular [12]. With the aim of obtaining patients’ perspectives about their care, it is increasingly
being accepted as an essential indicator of the quality of care [13,14]. However, no consensus exists on
which dimensions of care should be evaluated to measure patient satisfaction [15], primarily due to the
multi-dimensionality of the concept of patient satisfaction. It has been observed that general patient
satisfaction and patient perspectives of healthcare quality are sometimes interpreted interchangeably,
but at closer inspection, they are different [16,17]. Patient satisfaction is often described as the patient’s
subjective experience during their provision of healthcare. It reflects the extent that their expectations
and obligations of service standards are met [18]. Usually, when patients perceive that one or more of
their expectations for care have been unmet, satisfaction as a whole suffers. Satisfaction reflects much
more of personal preferences which are viewed as a broader concept while patient perspectives of
service quality focus on dimensions of service. Although these are two different concepts, patients’
perspectives of service quality and satisfaction have certain things in common [19].

Various methods to improve healthcare quality have been explored in the past. Researchers
investigated patients’ perspectives on diverse aspects of care service: waiting time [20,21], interaction
and interpersonal skills [21,22], professionalism [23,24], occupancy [25], patient preferences and
expectations [26,27], coordination of care [22,28], education and information provision [22,29,30],
emotional support [31,32], and quality of medical care [33,34].

Currently, there is little research into patients’ perspectives associated with built environment
design factors in healthcare. Few researchers have explored the nature and the range of factors that
patients consider important to their health and wellbeing. However, the perception of these factors on
the design of healthcare facilities and how these can be better integrated into the process of facility
design have largely remained overlooked [5]. In addition, as patients have become better educated
about healthcare, their perspectives and expectations are changing as well, some previous aspects of
measured attitudes may not adequately interpret patient’s changing needs [17]. Therefore, this research
is aimed to assess outpatients’ perspectives of the physical waiting environment, investigating their
opinion of a range of important hospital design indicators and reflecting on the building design process.

The rest of the paper is organised as follows. The methods applied in this paper for the
development of the instrument and the conduct of the survey are discussed. Descriptive and statistical
analyses of the obtained data are discussed next, followed by a contextual discussion. The article ends
with a summary of findings and concluding remarks.

2. Methodology

2.1. Overview of Questionnaire Development

The questionnaire development followed four phases. First, the items of the questionnaire were
generated based on an extensive review of literature and industry guidelines, conducted from January
to May 2009. The purpose of the review was to determine the following:

• Factors related to the design of the physical environment in healthcare facilities;
• Outpatients’ perspectives of the physical environment; and
• The physical-environment factors that affected outpatients’ outcomes.

Keyword searches were conducted on the following databases: PubMed, ScienceDirect, Web
of Science, Scopus, Ovid MEDLINE, the Cochrane Library and Design and Applied Arts Index.
This enabled the first-step filtering of literature, which was refined further with keyword searches
that were related to the scope and methods; for example, outpatient questionnaire, survey, physical
environment, perspectives, healthcare waiting areas. Non-electronic sources were also consulted
to identify potential sources for inclusion in the review. The filtered sources, both electronic and
non-electronic, were first categorised based on their adopted methods and findings. Relevant design
indicators were identified from this systematic review of the literature.
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Second, one of the authors visited the two participating hospitals four times and carried out
interviews with ten outpatients. A focus group (one-hour session) involving two outpatients, two
care providers (nursing staff) and one administrative staff was conducted. In both the focus group
and interviews, the objective was to compare the findings of the literature review with participants’
perspectives of the waiting environment.

Third, a draft questionnaire was developed by incorporating the findings from the first and
second stages. The questionnaire was first produced in English and then translated into Chinese for
respondents’ convenience. The draft questionnaire was then evaluated in a pilot study to analyse the
comprehensibility and clarity of the items and attributes related to the psychometric properties of the
instrument. The participating outpatients (n = 19) of the pilot study were asked to state any deficiencies
of the content of the questionnaire, other potential sources of perspectives and significance of each
item. The pilot study resulted in an amended final questionnaire with improved content validity.

The final structure of the questionnaire included 16 questions to rate the perspectives of the
importance with regards to the dimensions of hospitals’ waiting environment. Respondents were
asked to rate their perspectives of an item on a Likert-type response scale, ranging from least important,
unimportant, neither important nor unimportant, important and most important, transformed
into a scale between 1 and 5—a higher score indicating a higher level of importance for the item.
Demographic information such as age and gender were obtained from the participants. Data regarding
number of visits, type of the appointment and the visited hospital department were recorded as well.

2.2. Ethical Approval and Study Sample

The ethical approval for the study was obtained in two stages. First, an ethical approval was
obtained from the UK academic institution where the authors were based. Second, the research
committees of the two participating hospitals gave approval to the study. Written consent was obtained
for each interview carried out. The anonymity of respondents has been preserved, except when explicit
permission was given to use titles or names. The study was conducted among outpatients in two
Chinese hospitals in Qingdao, a coastal city in East China. The hospitals were chosen for this research
because they serve a relatively large number of staff and patients offering us an opportunity to select
the study sample from a wider background, and for the on-site world standard facilities so that the
study findings can be interpreted against other international studies. One of the hospitals is affiliated
with a medical college, and the other is the largest general hospital in the city. These two hospitals
employ a total of approximately 5900 staff and have around 4000 beds. Respondents were selected to
participate in the survey by random sampling from different outpatient departments. All participated
respondents were over 18 years old, and they were informed in writing through an introduction to the
survey section that the survey was voluntary, and the confidentiality of the data would be retained.

2.3. Data Collection

Some particular holidays (e.g., National day and Spring Festival) in China may create potential
bias in the use of healthcare facilities due to festival decorations and lighting, and bring bias in
outpatients’ perspectives to the physical environment. Data for this study were, therefore, collected
between 12 and 26 August 2009, a period in which there were no special holidays in China.
The surveyed outpatients were randomly selected from each floor in the outpatient department
in both hospitals, from 8:00 a.m. to 5:00 p.m., Monday to Friday, during the two-week study period,
to capture all time stages of outpatients’ visits. The researcher distributed the questionnaires to the
sampled outpatients and explained the purpose of the survey. Informed consent was obtained from
each participant in the study. All the survey items were completed by either the outpatients or their
guardians (guardians were used if the sampled patients had difficulties in writing). The researchers
also verified the questionnaires for completeness and correctness for completion. These completed
questionnaires were collected on the spot when finished. A total 337 outpatients from the two Chinese
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hospitals completed the questionnaires effectively out of 400 distributed, and the results were included
in the study. The response rate was 84.3%.

2.4. Statistical Analysis

Most statistical analyses have been performed with IBM SPSS Statistics version 22.0 for Windows.
Descriptive statistics on the item and scale frequencies, percentages, means and standard deviations
(SD) were computed. Demographic and other related data were also analysed descriptively by
computing frequencies and percentages. Internal consistency reliability was assessed via Cronbach’s
coefficient alpha [35], with α ≥ 0.70 as the recommended value since this study involved the
comparison of groups of respondents [36]. The coefficient α ≥ 0.70 was regarded as acceptable,
0.80 ≥ α > 0.70 as respectable and α ≥ 0.80 as very good.

Previous research suggested that a questionnaire with multi-item scales can be used to reduce
random sources of errors to represent the theoretical concept [36]. This study, therefore, employs
Principal Components Analysis (PCA) to identify the underlying structure characterising a set of
highly correlated variables. Varimax rotation was applied to the principal component analysis (PCA)
results, guiding the number of factors to be extracted. Items were included in the factors if there were
substantial loadings (≥ 0.40). In the case of multiple loadings of an item on different factors, it was
included in the factor with which the item had more conceptual relationship. The factors from the PCA
results were easier to label and had good correspondence with other studies. After this, good construct
validity and internal consistency were established for the questionnaire. Bartlett’s test of sphericity
was used to identify significant correlation between items. The Kaiser–Meyer–Olkin procedure for
measuring sample adequacy was applied.

Chi-square and non-parametric tests were applied to analyse demographic effects and
relationships among constructed dimensions. Statistically significant differences in perspectives
between genders and appointment types were tested via Mann–Whitney U-test. Differences between
the age groups (18–25, 26–35, 36–50, and >50 years) and visit times (1–2, 3–4, 5–10, and >10 times) were
analysed using Kruskal–Wallis test with a p < 0.05 taken as statistically significant. Mann–Whitney
U-test with a reduced p-value (p < 0.01) was used as a post hoc test to avoid the risk of finding
significant differences by chance [37].

3. Results and Analysis

3.1. Respondents’ Characteristics

Demographic and other clinical information from the respondents is given in Table 1. Among
337 surveyed outpatients, 124 (36.8%) were male and 213 (63.2%) were female. More than half of the
male respondents were aged between 26 and 35, nearly a quarter of male respondents were aged
between 36 and 50, 16 respondents were aged between 18 and 25 years and 14 male respondents were
>50. Similarly, most female respondents were aged between 26 and 35 years with only 15 female
participants >50. Male respondents visited the hospital less frequently than female. Table 1 shows 77.5%
of female respondents have visited the hospital more than twice compared with a smaller number
of 66.1% of male respondents. Most of the respondents pre-arranged their visits while only seven
male respondents were admitted as an emergency. Outpatients were selected from 22 departments
across the hospitals; the department of general surgery (n = 79) and respiratory (n = 59) represent the
relatively higher number of returned questionnaires than other departments. The diversity of different
departments ensured a wide range of respondents were represented in the study.

A descriptive analysis of the design indicators is given in Table 2, which shows the percentage of
responses at each choice of the five-point scale. Mean and standard deviations (SD) of responses are
computed for each design indicator. The questionnaire items are sorted in descending order, based on
the mean response score. Standard deviations are generally small for higher mean response scores
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(e.g., cleanliness; mean = 4.55, SD = 0.565) and relatively greater for lower mean scores (e.g., presence
of coordinated art objects; mean = 3.18, SD = 0.943).

Table 1. Demographic information of the respondents.

Variable Scale
Male Female

p Value † Total (%)
(124) (213)

Age (year) 0.019
18–25 16 51 19.9
26–35 64 84 43.9
36–50 30 63 27.6
>50 14 15 8.6

Number of visits 0.136
1–2 42 48 26.7
3–4 37 71 32.0
5–10 21 39 17.8
>10 24 55 23.4

Appointment type <0.001
Emergency 7 0 2.1

Pre-arranged 117 213 97.9

Department <0.001
Accident and emergency 0 4 1.2

Burns 0 2 0.6
Cardiac 0 2 0.6

Chest surgery 5 11 4.7
Chinese medicine 4 2 1.8

Dermatology 0 8 2.4
Elderly care 2 0 0.6

Gastrointestinal 6 16 6.5
General surgery 35 44 23.4

Gynaecology 0 22 6.5
Haematology 0 4 1.2

Incretion 1 0 0.3
Midwifery 0 2 0.6

Neurosurgery/neurology 2 6 2.4
Operating theatres 2 6 2.4

Orthopaedics 4 16 5.9
Otolaryngology 4 2 1.8
Ophthalmology 11 25 10.7

Paediatrics/neonatal 2 4 1.8
Respiratory 30 29 17.5
Stomatology 12 8 5.9

Urology 4 2 1.8
† Chi-square test.

3.2. Principal Component Analysis

An exploratory factor analysis was carried out by performing a principal component analysis
(PCA) with an orthogonal varimax rotation for the 16 individual items at a significance level of
p < 0.001. Orthogonal varimax rotation is chosen because of the unrelated nature of produced
factors [38]. Factor solution was based on Bartlett’s test showing a significant correlation between items
(Chi-square = 2444.295; p < 0.001) and the Kaiser–Meyer–Olkin test for sample adequacy measuring
0.838 which is considered ‘great’ by Field [39]. These indices implied that the matrix was well suited
for factor analysis. An initial analysis was run to obtain eigenvalues for each component in the data.
Five summated indices from the 16 question items that had eigenvalues greater than 1.0 represented
five different scales. Factor 1 consisted of three items accounting for 34.7% of the variance, Factor
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2 represented four items accounting for 14.7% of the variance, and Factor 3 had four items which
accounted for an additional 8.5% of the variance. Factors 4 and 5 had three and two items which
accounted for 6.8% and 6.4% of the variance, respectively. The total variance is 71.2%. Given the large
sample size and the convergence of the scree plot and Kaiser’s criterion on five components, this is the
number of components that were retained in the final analysis. Table 3 shows the factor loadings after
rotation. These five scales of design were identified as sensory, facilities, spatial, lighting and thermal,
and seating design.

Table 2. Descriptive analysis.

Questionnaire Items Response * (%)
Mean SD

1 2 3 4 5

Cleanliness 0.0 0.0 3.6 37.7 58.8 4.55 0.565
Air freshness 0.0 0.0 5.9 35.3 58.8 4.53 0.607
Noise 0.0 2.1 13.9 34.1 49.9 4.32 0.789
A thermally comfortable environment 0.0 0.6 12.8 53.1 33.5 4.20 0.671
Seating sufficiency † 0.3 0.6 12.8 53.7 32.6 4.18 0.689
Adequate illumination ‡ 0.0 1.5 23.4 45.4 29.7 4.03 0.769
Spaciousness 1.2 1.5 23.1 52.2 22.0 3.92 0.783
Availability of daylight 0.0 1.5 28.2 50.7 19.6 3.88 0.725
Seating comfort 0.9 4.5 29.1 38.6 27.0 3.86 0.896
Architectural design of the space 0.6 5.3 40.1 34.4 19.6 3.67 0.870
Pleasant colour scheme 1.2 7.7 40.9 38.6 11.6 3.52 0.842
Indoor plants, interior/exterior landscaping 2.7 8.0 42.7 39.5 7.1 3.40 0.840
Exterior view 2.4 11.3 50.4 30.0 5.9 3.26 0.825
Presence of coordinated art objects 3.9 16.9 44.5 26.4 8.3 3.18 0.943
Furniture layouts 3.9 8.9 57.3 26.4 3.6 3.17 0.789
Entertainment facilities 1.2 21.1 49.3 23.4 5.0 3.10 0.828

* 1: Least important; 2: Unimportant; 3: Neither important nor unimportant; 4: Important; 5: Most important.
† Adequate number of seats. ‡ Overall lighting: artificial and natural lighting combined.

Table 3. Rotated component matrix of questionnaire items.

Questionnaire Items Components

Sensory Facilities Spatial Lighting and Thermal Seating

Air freshness 0.856 - - - -
Cleanliness 0.833 - - - -
Noise 0.719 - - - -
Exterior view - 0.805 - - -
Presence of coordinated art objects - 0.781 - - -
Indoor plants, interior/exterior landscaping - 0.696 - - -
Entertainment facilities - 0.574 - - -
Furniture layouts - - 0.791 - -
Architectural design of the space - - 0.755 - -
Pleasant colour scheme - - 0.669 - -
Spaciousness - - 0.566 - -
Availability of daylight - - - 0.792 -
Adequate illumination - - - 0.720 -
A thermally comfortable environment - - - 0.574 -
Seating sufficiency - - - - 0.805
Seating comfort - - - - 0.773
Cronbach’s alpha coefficient (0.870) 0.792 0.768 0.784 0.850 0.714
Percentage of explained variance (71.2) 34.714 14.713 8.482 6.819 6.437

3.3. Internal Consistency Reliability

The reliability of each attribute was examined by the Cronbach’s alpha coefficients. The obtained
values of the reliability estimates were all greater than 0.70 as shown in Table 3, indicating a strong
internal reliability among items with the same attributes. Table 3 also shows the internal consistency
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reliability level (Cronbach’s alpha coefficients) for each generated factor that 0.792 for sensory design,
0.768 for facility design, 0.784 for spatial design, 0.850 for lighting and thermal design and 0.714 for
seating design. Combined, these five factors explained 71.2% of all variables and the Cronbach’s alpha
coefficient for the overall scale was 0.870.

3.4. Relationship of Personal Information and Perspectives of Design Factors

Non-parametric tests were carried out on 16 questionnaire items, as shown in Table 4. Results
show that there is a significant difference in perspectives between male and female outpatients in the
sensory design aspect including air freshness, cleanliness and noise. Age has a significant effect on the
perspectives of both sensory and seating design aspects. Patients do not have significantly different
perspectives regarding the appointment type. However, the findings suggest the number of visits to
the hospital has influenced their perspectives on spatial and seating aspects, which represent six out of
sixteen items in the whole questionnaire.

Table 4. Comparison of mean principal component analysis (PCA) scores between demographic variables.

Questionnaire Items Components

Sensory Facilities Spatial Lighting and Thermal Seating

Gender
Male 4.31(0.53) 3.22(0.64) 3.56(0.66) 3.89(0.68) 4.01(0.69)
Female 4.45(0.52) 3.24(0.67) 3.57(0.63) 3.99(0.72) 4.01(0.71)
p-value † 0.046 * 0.703 0.929 0.184 0.952

Age(year)

18–25 4.34(0.55) 3.30(0.61) 3.59(0.67) 3.95(0.72) 4.14(0.77)
26–35 4.45(0.51) 3.30(0.69) 3.66(0.64) 4.04(0.65) 4.12(0.67)
36–50 4.42(0.52) 3.16(0.53) 3.47(0.54) 3.92(0.72) 3.87(0.64)
>50 4.19(0.56) 3.00(0.91) 3.37(0.81) 3.69(0.82) 3.69(0.77)
p-value ‡ 0.002 * 0.169 0.265 0.839 0.007 *

Appointment type
Emergency 4.57(0.35) 3.54(0.70) 4.03(0.47) 4.57(0.53) 4.36(0.56)
Pre-arranged 4.39(0.53) 3.23(0.66) 3.56(0.64) 3.95(0.70) 4.01(0.71)
p-value † 0.978 0.329 0.071 0.109 0.562

Number of visit

1–2 4.51(0.51) 3.31(0.66) 3.64(0.67) 4.11(0.75) 4.14(0.69)
3–4 4.39(0.52) 3.31(0.64) 3.70(0.62) 4.02(0.68) 4.11(0.71)
5–10 4.30(0.64) 3.10(0.79) 3.38(0.59) 3.85(0.79) 3.86(0.76)
>10 4.36(0.43) 3.16(0.55) 3.45(0.62) 3.79(0.55) 3.89(0.64)
p-value ‡ 0.143 0.774 0.008 * 0.755 0.010 *

† Mann–Whitney U-test; ‡ Kruskal–Wallis test; * p < 0.05.

4. Discussion

Among the dimensions of the waiting environment evaluated by 337 outpatients, cleanliness
(mean = 4.55) was ranked as the most important indicator, followed by ‘air freshness’ (mean = 4.53)
and ‘noise’ (mean = 4.32). ‘Entertainment facilities’ (mean = 3.10) was the least important indicator
in the overall waiting environment, which together with ‘furniture layouts’ (mean = 3.17) and the
‘presence of coordinated art objects’ (mean = 3.18) were ranked as the bottom three (Table 2). The reason
for relatively low scores in these three items may be due to the physical situation in both surveyed
hospitals. On the one hand, there is a big number of outpatients every day (average number of daily
hospital outpatient visits was nearly 1500 in the surveyed departments), and the waiting rooms are
always full of patients and their families, some patients even have to wait outside in the corridor.
All the patients are waiting to meet care providers in a queue, not like in some hospitals in developed
countries with an electronic queuing system to display patient numbers on a flat screen. The outpatients
in the surveyed hospital have to pay more attention to being called rather than entertain themselves.
On the other hand, some outpatients suffered from illness and had no mood to watch TV or reading
newspapers at all. Airflow rate has an important to role to play in ventilation [40] and the perception
of air freshness. However, although most outpatients did not consider entertainment facility and art



Buildings 2017, 7, 117 8 of 13

objects in hospital as important as other aspects, they are welcomed in some inpatient unit design [41]
and suggestions have been made to supply newspaper or magazines to improve the entertainment in
particular departments [42].

Results also show that the overall rating scores are quite high ranging from 3.10 to 4.55, indicating
the importance of questionnaire items. Six out of sixteen items had mean scores higher than 4
(=important) and the remaining ten items all had mean scores higher than 3 (=neither important
nor unimportant). Regarding constructed dimensions, sensory design, seating design, the design of
lighting and thermal environments was of concern to the respondents since all the eight surveyed items
under these dimensions had the highest mean scores, compared with items under the dimensions,
‘spatial’ and ‘facilities’.

From the results of surveyed items, relatively high rating scores indicate respondents prefer more
natural daylight and adequate illumination when they are waiting for the doctors. A large body of
evidence shows that exposure to bright artificial light and daylight is effective in reducing depression
and improving patients’ mood [43]. Furthermore, research indicates the exposure to light is critical
to patient and staff health and wellbeing in healthcare settings [44–46]. However, excessive daylight
can also cause visual discomfort through glare and distraction, which is affected by window design.
A big window size could let more daylight come in and at the same time will consume more energy
in heating or cooling [47]. Therefore, there is a trade-off that needs to be reconciled for designing the
window area and providing enough daylight in the room [48].

Mean scores received from female outpatients were higher than male in most of the surveyed items
except the architectural design of the space (mean scores 3.61 vs. 3.78); indoor plants, interior/exterior
landscaping (3.39 vs. 3.43) and seating comfort (3.85 vs. 3.89). Results from non-parametric test
show there is a significant difference of perspectives on sensory design aspects between male and
female. Female respondents highly evaluated the importance of air freshness (4.55) and cleanliness
(4.60). It is a fairly natural response because these two items are frequently reported in the literature
as most important attributes of a physical environment. Also, women in China are more responsible
for housing and cleaning than men, which may lead to a higher expectation of the environment they
spend hours staying. Cleanliness is also considered the most important as it was ranked the first place
in the mean scores of respondents’ perspectives. Such result is in line with another study conducted by
the authors in which cleanliness was ranked in first place with regards to the hospital accommodation
environment by a group of surveyed inpatients [17] and care providers [49]. Similar results were
also found by Shah and Dickinson [50], who investigated the factors patients might consider when
choosing hospitals and the weight of the factors during decision making. The results from their study
showed hospital cleanliness was the most important factor followed by hospital reputation and seven
other factors. For patients, cleanliness is inexorably related with healthcare associated infections (HAIs;
therefore, it is necessary for any healthcare facility to maintain a high standard of cleanliness.

Noise is the most frequently studied environmental factor in hospitals that relates to both patient
and care providers [43]. Hagerman et al. [51] found a relationship between the noise level in patient
rooms and patient satisfaction. They also found a bad acoustics environment is likely to produce
a bad working environment for staff that could adversely affect the patients. Males and females
have different perspectives on the ambient environment because males may be more tolerant than
females [52]. This argument is supported by this study that females consider noise is more important
in the hospital design than their male counterparts (4.40 vs. 4.18).

The analysis also shows that females are more perceptive than men on the summated five factors
except they have the same mean score on seating environment (4.01 vs. 4.01). A significant difference
in perspectives based on gender was found for sensory design within the constructed dimensions.
Females considered that sensory design (air freshness, cleanliness and noise) to be more important
(mean score = 4.45) than males (mean score = 4.15). This result suggests that women are more
perceptive of overall sense-sensitive design factors, which is in accordance with previous research
showing women have greater sensitivity in sensory factors than men [53–55].



Buildings 2017, 7, 117 9 of 13

There is a significant difference in respondents’ perspectives based on age for the dimensions of
sensory and seating design. In this study, seating dimensions include two indicators: seating sufficiency
and seating comfort. Results show that the younger respondents thought seating dimension more
important than older respondents, where mean score from 18–25 years old outpatients was 4.14 and
3.69 by outpatients >50. It is speculated that younger respondents require more interaction in the
waiting room rather than merely waiting for the doctor’s call. Evidence has been highlighted in one of
Ulrich’s [1] paper that in waiting rooms, day rooms, and lounges, the widespread practice of arranging
seating side-by-side along the walls of a room markedly inhibits social interaction among patients or
other users, which corroborates long-held views by Holahan [56] and Sommer and Ross [57]. Younger
outpatients also evaluated all the five design dimensions with higher mean scores compared with
older outpatients (>50 years). However, lateral comparison within the five dimensions indicates that
older patients thought sensory design factor more important (mean score = 4.19) and the facilities
design factor (mean score = 3.00) the least important.

Most research has assessed patients’ satisfaction as the patient outcome measure through
evaluation of healthcare service and quality of care. Very few studies link the number of patient
visits to how their satisfaction with the healthcare environment. This study has identified outpatients’
perspectives regarding their frequency of visits to the hospital. Respondents who have been to
the hospital for more than five times have relatively low mean scores (lower than 4.00) in all four
dimensions except the ‘sensory design’. This may be because people who visited the hospital more
times will have fewer expectations of their known environments. People are more perceptive of
environments with which they are unfamiliar. It may also relate to hospital waiting times in China;
patients who are more familiar with the environment would choose to visit at a time which is less
crowded. It is also reflected in the answers from the interview that some outpatients “prefer to come
in the afternoon to avoid waiting and delay in the morning”.

In addition, other than the sensory design factor, seating design has been rated more important
than the other three environmental aspects. Significant differences in outpatients’ perspectives were
found in the spatial and seating dimensions. Patients visiting hospital less frequently thought the
seating environment more important than patients having visited hospital more often. This result is
agreed by other researchers; for example, Tsai et al. [58] found that the ‘body-contact environment’,
including seating environment, is perceived less favourable by first-time visitors. This may be due to
their dissatisfaction with the high volume of patients and insufficient seats. In China, a similar situation
is shared as they have the largest number of outpatients in hospitals every day. As discussed earlier,
good arrangement of seats may enhance the interaction between patients. Nevertheless, the waiting
room’s crowded conditions often lead to patients’ discomfort with their surroundings. Therefore,
such factors make them more important in outpatients’ perspectives and deserving of more attention
in the design process.

5. Research Limitations

This study entails several limitations. First, this study excluded respondents who are younger
than 18 years old. The overall response rates reached 84.25%. Unlike other studies, this response rate
excludes questionnaires with missing values; it would be possible to have more valid responses to
certain questions if missing values were included.

Second, although respondents’ social and demographic information was obtained, there is more
information worth recording from outpatients, such as educational background and monthly income.
However, considering the cultural preferences and circumstances where the questionnaire survey was
conducted, some patients may feel the answers to questions on income are too private to give.

Third, due to the unbalanced development of healthcare in urban and rural communities in China,
there are differences in urban and rural healthcare infrastructures. This study focused on outpatients’
perspectives from two urban healthcare centres, and the findings may not be representative of the
overall Chinese healthcare facilities.
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Fourth, the relatively high response rate in the present study promised a good interpretation of
the results, as response rates are crucial concerning the generalisability of results [59]. However, it is
necessary to point out that differences may exist in perception between non-respondents (uncompleted
surveys) and respondents. To reduce the influence of the lacking responses, the present study was
completed anonymously to diminish the influence of social desirability, gratitude and dependence,
therefore, it is feasible not to include responses from incomplete surveys.

Finally, validation is a continuous process, and further studies are required to confirm these
results. The experimental nature of these studies may have included bias in questionnaire responses.
Thus, there is a need to replicate findings using confirmatory statistical methods using the data from
non-experimental, routine studies.

6. Conclusions

Many studies have explored outpatients’ satisfaction regarding the healthcare service they receive
from specific dimensions, such as waiting experience, interaction with care providers and quality of
care. However, findings from such research seldom provide useful insights on not-so-tangible aspects
of healthcare design in the decision making. This research was aimed to address the need for a reliable
and valid instrument associated with design indicators of waiting areas in healthcare facilities via
assessing outpatient’s perspectives.

The present questionnaire is a 16-item self-completed questionnaire on a five-point Likert-type
scale. Questionnaire development was based on an extensive literature review and the views of sample
outpatients who felt that the relevant aspects of outpatients’ perspectives were adequately covered.
The developed questionnaire is acceptable to outpatients while maintaining comprehensibility in
its coverage of important aspects of patient experience in outpatient departments [30]. Descriptive
and principal component analyses were conducted on the obtained data; non-parametric tests were
applied to identify if there were significant differences in patients’ perspectives of the constructed
PCA factors with demographic variables. A relatively good response rate and minor comments
reported by the participants indicate that this questionnaire can be used to understand and extract
outpatients’ perspectives of the importance of design indicators on the healthcare waiting environment.
The instrument has undergone a testing process for reliability and validity, which supports its
application as a measure of patients’ perspectives. The core scales are supported by the results
of the factor analysis. PCA confirmed the hypothesised dimensional structure of the questionnaire,
yielding five factors. The initial grouping of the items as shown in this study should be considered in
relation to the explorative nature of the research. The interpretation of the factors was based on the
loadings of each item on each factor. Items with the highest loadings on a factor were considered as
most strongly related to that factor and thus referred to that factor [60]. The high levels of internal
consistency reliability for information and hospital standards suggest that the items comprising these
hypothesised scales are sufficiently related.

Among the investigated design indicators, ‘design for cleanliness’ was ranked as the most
important, followed by ‘air freshness’ and ‘noise’, both with mean scores above 4.30, indicating
that they are high on the agenda for inpatients. These three indicators formed ‘sensory’ design in
the constructed dimensions. In other words, respondents considered conventional environmental
design factors to be highly important, more than other design factors. The lowest ranked item was
‘entertainment facilities’, followed by ‘furniture layouts’ and ‘presence of coordinated art objects’.
All three had mean scores above 3.10 and were part of the ‘facilities design’ factor, indicating that,
although the factors were at the bottom of the list, the respondents considered them to be important,
but not as important as the environmental design factor.

The research findings are important for integrating outpatients’ perspectives in the design process.
It is interesting to anticipate the integration of evidence-based design of healthcare facilities with
perspectives of facility users. However, further research is required to validate and confirm current
findings in different geographic regions.



Buildings 2017, 7, 117 11 of 13

Acknowledgments: The research reported in this article is part of the first author’s Ph.D. dissertation, available
at: https://dspace.lboro.ac.uk/2134/12621. The research was conducted when both authors were based at
Loughborough University. The study was funded by the UK Engineering and Physical Sciences Research Council
(EPSRC) via the Health and Care Infrastructure Research and Innovation Centre (HaCIRIC) (grant reference:
EP/D039614/1).

Author Contributions: Y.Z. and M.M. conceived and designed the experiments; Y.Z. collected the data; and Y.Z.
and M.M. analysed the data and wrote the paper.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Ulrich, R.S. Effects of healthcare environmental design on medical outcomes. In World Congress on Design and
Health; Dilani, A., Ed.; International Academy for Design and Health: Stockholm, Sweden, 2001; pp. 49–59.

2. Schweitzer, M.; Gilpin, L.; Frampton, S. Healing Spaces: Elements of Environmental Design That Make an
Impact on Health. J. Altern. Complement. Med. 2004, 10, S71–S83. [CrossRef] [PubMed]

3. Huisman, E.R.C.M.; Morales, E.; van Hoof, J.; Kort, H.S.M. Healing environment: A review of the impact of
physical environmental factors on users. Build. Environ. 2012, 58, 70–80. [CrossRef]

4. Devlin, A.S.; Arneill, A.B. Health Care Environments and Patient Outcomes. Environ. Behav. 2003, 35,
665–694. [CrossRef]

5. Douglas, C.H.; Douglas, M.R. Patient-centred improvements in health-care built environments: Perspectives
and design indicators. Health Expect. 2005, 8, 264–276. [CrossRef] [PubMed]

6. Mourshed, M. Interoperability Based Optimisation of Architectural Design. Ph.D. Thesis, National University
of Ireland, Cork, Ireland, 2006.

7. Lawson, B.; Phiri, M.; Wells-Thorpe, J. The Architectural Healthcare Environment and Its Effects on Patient Health
Outcomes; NHS Estates: London, UK, 2003.

8. Reiling, J. Safe design of healthcare facilities. Qual. Saf. Health Care 2006, 15, i34–i40. [CrossRef] [PubMed]
9. Fottler, M.D.; Ford, R.C.; Roberts, V.; Ford, E.W. Creating a healing environment: The importance of the

service setting in the new consumer-oriented healthcare system. J. Healthc. Manag. 2000, 45, 91–106.
[PubMed]

10. Zhao, Y.; Mourshed, M.; Wright, J.A. Factors influencing the design of spatial layouts in healthcare buildings.
In Proceedings of the 25th ARCOM Conference, Nottingham, UK, 7–9 September 2009; Dainty, A.R.J., Ed.;
Association of Researchers in Construction Management (ARCOM): Reading, UK, 2009.

11. Gutteling, J.J.; de Man, R.A.; Busschbach, J.J.V.; Darlington, A.-S.E. Quality of health care and patient
satisfaction in liver disease: The development and preliminary results of the QUOTE-Liver questionnaire.
BMC Gastroenterol. 2008, 8, 25. [CrossRef] [PubMed]

12. Woodward, C.A.; Ostbye, T.; Craighead, J.; Gold, G.; Wenghofer, E.F. Patient satisfaction as an indicator of
quality care in independent health facilities: Developing and assessing a tool to enhance public accountability.
Ame. J. Med. Qual. 2000, 15, 94–105. [CrossRef] [PubMed]

13. Woodring, S.; Polomano, R.C.; Haagen, B.F.; Haack, M.M.; Nunn, R.R.; Miller, G.L.; Zarefoss, M.A.; Tan, T.L.
Development and Testing of Patient Satisfaction Measure for Inpatient Psychiatry Care. J. Nurs. Care Qual.
2004, 19, 137–148. [CrossRef] [PubMed]

14. Schulmeister, L.; Quiett, K.; Mayer, K. Quality of life, quality of care, and patient satisfaction: Perceptions of
patients undergoing outpatient autologous stem cell transplantation. Oncol. Nurs. Forum 2005, 32, 57–67.
[CrossRef] [PubMed]

15. Daniel, O. Perception and Patient Satisfaction: A Case Study of Olabisi Onabanjo University Teaching
Hospital Sagamu, Nigeria. Master’s Thesis, Blekinge Institute of Technology, Karlskrona, Sweden, 2009.

16. Eriksen, L. Measuring Patient Satisfaction with Nursing Care: A Magnitude Estimation Approach.
In Measurement of Nursing Outcomes, 2nd ed.; Springer: New York, NY, USA, 2001.

17. Zhao, Y.; Mourshed, M. Design indicators for better accommodation environments in hospitals: Inpatients’
perceptions. Intell. Build. Int. 2012, 4, 199–215. [CrossRef]

18. Zeithaml, V.A.; Bitner, M.J.; Gremler, D.D. Services Marketing, 6th ed.; McGraw-Hill Education: New York,
NY, USA, 2012.

19. Bergenmar, M.; Nylén, U.; Lidbrink, E.; Bergh, J.; Brandberg, Y. Improvements in patient satisfaction at
an outpatient clinic for patients with breast cancer. Acta Oncol. 2006, 45, 550–558. [CrossRef] [PubMed]

https://dspace.lboro.ac.uk/2134/12621
http://dx.doi.org/10.1089/1075553042245953
http://www.ncbi.nlm.nih.gov/pubmed/15630824
http://dx.doi.org/10.1016/j.buildenv.2012.06.016
http://dx.doi.org/10.1177/0013916503255102
http://dx.doi.org/10.1111/j.1369-7625.2005.00336.x
http://www.ncbi.nlm.nih.gov/pubmed/16098156
http://dx.doi.org/10.1136/qshc.2006.019422
http://www.ncbi.nlm.nih.gov/pubmed/17142606
http://www.ncbi.nlm.nih.gov/pubmed/11066961
http://dx.doi.org/10.1186/1471-230X-8-25
http://www.ncbi.nlm.nih.gov/pubmed/18570638
http://dx.doi.org/10.1177/106286060001500303
http://www.ncbi.nlm.nih.gov/pubmed/10872259
http://dx.doi.org/10.1097/00001786-200404000-00011
http://www.ncbi.nlm.nih.gov/pubmed/15077831
http://dx.doi.org/10.1188/05.ONF.57-67
http://www.ncbi.nlm.nih.gov/pubmed/15660144
http://dx.doi.org/10.1080/17508975.2012.701186
http://dx.doi.org/10.1080/02841860500511239
http://www.ncbi.nlm.nih.gov/pubmed/16864168


Buildings 2017, 7, 117 12 of 13

20. Singh, H.; Haqq, E.D.; Mustapha, N. Patients’ perception and satisfaction with health care professionals at
primary care facilities in Trinidad and Tobago. Bull. World Health Organ. 1999, 77, 356–360. [PubMed]

21. Gremigni, P.; Sommaruga, M.; Peltenburg, M. Validation of the Health Care Communication Questionnaire
(HCCQ) to measure outpatients’ experience of communication with hospital staff. Patient Educ. Couns. 2008,
71, 57–64. [CrossRef] [PubMed]

22. Laine, C.; Davidoff, F.; Lewis, C.E.; Nelson, E.C.; Nelson, E.; Kessler, R.C.; Delbanco, T.L. Important elements
of outpatient care: A comparison of patients’ and physicians’ opinions. Ann. Intern. Med. 1996, 125, 640–645.
[CrossRef] [PubMed]

23. Wiggins, M.N.; Coker, K.; Hicks, E.K. Patient perceptions of professionalism: Implications for residency
education. Med. Educ. 2009, 43, 28–33. [CrossRef] [PubMed]

24. Jha, V.; Bekker, H.L.; Duffy, S.R.G.; Roberts, T.E. Perceptions of professionalism in medicine: A qualitative
study. Med. Educ. 2006, 40, 1027–1036. [CrossRef] [PubMed]

25. Boscarino, J.A. Patients’ perception of quality hospital care and hospital occupancy: Are there biases
associated with assessing quality care based on patients’ perceptions? Int. J. Qual. Health Care 1996, 8,
467–477. [CrossRef] [PubMed]

26. Lurie, J.D.; Berven, S.H.; Gibson-Chambers, J.; Tosteson, T.; Tosteson, A.; Hu, S.S.; Weinstein, J.N. Patient
preferences and expectations for care: Determinants in patients with lumbar intervertebral disc herniation.
Spine 2008, 33, 2663–2668. [CrossRef] [PubMed]

27. Brennan, P.F.; Strombom, I. Improving health care by understanding patient preferences: The role of computer
technology. J. Am. Med. Inform. Assoc. 1998, 5, 257–262. [CrossRef] [PubMed]

28. Gittell, J.H.; Fairfield, K.M.; Bierbaum, B.; Head, W.; Jackson, R.; Kelly, M.; Laskin, R.; Lipson, S.; Siliski, J.;
Thornhill, T.; et al. Impact of relational coordination on quality of care, postoperative pain and functioning,
and length of stay: A nine-hospital study of surgical patients. Med. Care 2000, 38, 807–819. [CrossRef]
[PubMed]

29. Baughman, C.; Spurling, L.; Mangoni, A.A. Provision of warfarin education to hospital inpatients. Br. J.
Clin. Pharmacol. 2008, 66, 416–417. [CrossRef] [PubMed]

30. Garratt, A.M.; Bjaertnes, Ø.A.; Krogstad, U.; Gulbrandsen, P. The OutPatient Experiences Questionnaire
(OPEQ): Data quality, reliability, and validity in patients attending 52 Norwegian hospitals. Qual. Saf. Health
Care 2005, 14, 433–437. [CrossRef] [PubMed]

31. Singer, S.; Götze, H.; Möbius, C.; Witzigmann, H.; Kortmann, R.D.; Lehmann, A.; Höckel, M.; Schwarz, R.;
Hauss, J. Quality of care and emotional support from the inpatient cancer patient’s perspective.
Langenbecks Arch. Surg. 2009, 394, 723–731. [CrossRef] [PubMed]

32. Chandra, A.; Finlay, J.B.; Paul, D.P. Overall outpatient satisfaction and its components: Perceived changes at
the Huntington VA Medical Center over five years. Hosp. Top. 2006, 84, 33–36. [CrossRef] [PubMed]

33. Shyu, Y.-I.L.; Tang, W.-R.; Tsai, W.-C.; Liang, J.; Chen, M.-C. Emotional support levels can predict physical
functioning and health related quality of life among elderly Taiwanese with hip fractures. Osteoporos. Int.
2006, 17, 501–506. [CrossRef] [PubMed]

34. Donabedian, A. Evaluating the Quality of Medical Care. Milbank Q. 2005, 83, 691–729. [CrossRef] [PubMed]
35. Cronbach, L.J. Coefficient alpha and the internal structure of tests. Psychometrika 1951, 16, 297–334. [CrossRef]
36. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994.
37. Bland, J.M.; Altman, D.G. Multiple significance tests: The Bonferroni method. BMJ 1995, 310, 170. [CrossRef]

[PubMed]
38. Costello, A.B.; Osborne, J.W. Best practices in exploratory factor analysis: Four recommendations for getting

the most from your analysis. Pract. Assess. Res. Eval. 2005, 10, 1–9.
39. Field, A. Discovering Statistics Using IBM SPSS Statistics, 4th ed.; Sage Publications Ltd.: London, UK, 2013.
40. Lydon, G.P.; Ingham, D.B.; Mourshed, M.M. Ultra clean ventilation system performance relating to airborne

infections in operating theatres using CFD modelling. Build. Simul. 2014, 7, 277–287. [CrossRef]
41. Dobrohotoff, J.T.; Llewellyn-Jones, R.H. Psychogeriatric inpatient unit design: A literature review.

Int. Psychogeriatr. 2011, 23, 174–189. [CrossRef] [PubMed]
42. Walsh, M.; Knott, J.C. Satisfaction with the emergency department environment decreases with length of

stay. Emerg. Med. J. 2010, 27, 821–828. [CrossRef] [PubMed]

http://www.ncbi.nlm.nih.gov/pubmed/10327716
http://dx.doi.org/10.1016/j.pec.2007.12.008
http://www.ncbi.nlm.nih.gov/pubmed/18243632
http://dx.doi.org/10.7326/0003-4819-125-8-199610150-00003
http://www.ncbi.nlm.nih.gov/pubmed/8849148
http://dx.doi.org/10.1111/j.1365-2923.2008.03176.x
http://www.ncbi.nlm.nih.gov/pubmed/19148978
http://dx.doi.org/10.1111/j.1365-2929.2006.02567.x
http://www.ncbi.nlm.nih.gov/pubmed/16987195
http://dx.doi.org/10.1093/intqhc/8.5.467
http://www.ncbi.nlm.nih.gov/pubmed/9117200
http://dx.doi.org/10.1097/BRS.0b013e31818cb0db
http://www.ncbi.nlm.nih.gov/pubmed/18981962
http://dx.doi.org/10.1136/jamia.1998.0050257
http://www.ncbi.nlm.nih.gov/pubmed/9609495
http://dx.doi.org/10.1097/00005650-200008000-00005
http://www.ncbi.nlm.nih.gov/pubmed/10929993
http://dx.doi.org/10.1111/j.1365-2125.2008.03242.x
http://www.ncbi.nlm.nih.gov/pubmed/18662294
http://dx.doi.org/10.1136/qshc.2005.014423
http://www.ncbi.nlm.nih.gov/pubmed/16326790
http://dx.doi.org/10.1007/s00423-009-0489-5
http://www.ncbi.nlm.nih.gov/pubmed/19330348
http://dx.doi.org/10.3200/HTPS.84.4.33-36
http://www.ncbi.nlm.nih.gov/pubmed/17131719
http://dx.doi.org/10.1007/s00198-005-0020-y
http://www.ncbi.nlm.nih.gov/pubmed/16365829
http://dx.doi.org/10.1111/j.1468-0009.2005.00397.x
http://www.ncbi.nlm.nih.gov/pubmed/16279964
http://dx.doi.org/10.1007/BF02310555
http://dx.doi.org/10.1136/bmj.310.6973.170
http://www.ncbi.nlm.nih.gov/pubmed/7833759
http://dx.doi.org/10.1007/s12273-013-0145-4
http://dx.doi.org/10.1017/S1041610210002097
http://www.ncbi.nlm.nih.gov/pubmed/21092352
http://dx.doi.org/10.1136/emj.2009.079764
http://www.ncbi.nlm.nih.gov/pubmed/20810458


Buildings 2017, 7, 117 13 of 13

43. Ulrich, R.S.; Zimring, C.; Zhu, X.; DuBose, J.; Seo, H.B.; Choi, Y.S.; Quan, X.; Joseph, A. A review of
the research literature on evidence-based healthcare design. Health Environ. Res. Des. J. 2008, 1, 61–125.
[CrossRef]

44. Campbell, S.S.; Kripke, D.F.; Gillin, J.C.; Hrubovcak, J.C. Exposure to light in healthy elderly subjects and
Alzheimer’s patients. Physiol. Behav. 1988, 42, 141–144. [CrossRef]

45. Shikder, S.; Mourshed, M.; Price, A.D.F. Therapeutic lighting design for the elderly: A review. Perspect.
Public Health 2012, 132, 282–291. [CrossRef] [PubMed]

46. Lockley, S.W.; Barger, L.K.; Ayas, N.T.; Rothschild, J.M.; Czeisler, C.A.; Landrigan, C.P.; Harvard Work Hours;
Health and Safety Group. Effects of health care provider work hours and sleep deprivation on safety and
performance. Jt. Comm. J. Qual. Patient saf. 2007, 33, 7–18. [CrossRef]

47. Shikder, S.H.; Mourshed, M.; Price, A.D.F. Optimisation of a daylight-window: Hospital patient room
as a test case. In Proceedings of the International Conference on Computing in Civil and Building Engineering,
Nottingham, UK, 30 June–2 July; Tizani, W., Ed.; Nottingham University Press: Nottingham, UK, 2010.

48. Mourshed, M.; Kelliher, D.; Keane, M. Optimised building form for environmental sustainability.
In Proceedings of the Conference on Global Built Environment: Towards an Integrated Approach for Sustainability,
Preston, UK, 11–12 September 2006; Mourshed, M., Ed.; Global Built Environment Network: Preston, UK, 2006.

49. Mourshed, M.; Zhao, Y. Healthcare providers’ perception of design factors related to physical environments
in hospitals. J. Environ. Psychol. 2012, 32, 362–370. [CrossRef]

50. Shah, J.; Dickinson, C.L. Establishing which factors patients value when selecting urology outpatient care.
Br. J. Med. Surg. Urol. 2010, 3, 25–29. [CrossRef]

51. Hagerman, I.; Rasmanis, G.; Blomkvist, V.; Ulrich, R.; Eriksen, C.A.; Theorell, T. Influence of intensive
coronary care acoustics on the quality of care and physiological state of patients. Int. J. Cardiol. 2005, 98,
267–270. [CrossRef] [PubMed]

52. Yu, L.; Kang, J. Effects of social, demographical and behavioral factors on the sound level evaluation in
urban open spaces. J. Acoust. Soc. Am. 2008, 123, 772–783. [CrossRef] [PubMed]

53. Velle, W. Sex differences in sensory functions. Perspect. Biol. Med. 1987, 30, 490–522. [CrossRef] [PubMed]
54. Feine, J.S.; Bushnell, M.C.; Miron, D.; Duncan, G.H. Sex differences in the perception of noxious heat stimuli.

Pain 1991, 44, 255–262. [CrossRef]
55. Fillingim, R.B.; Maixner, W. Gender differences in the responses to noxious stimuli. Pain Forum 1995, 4,

209–221. [CrossRef]
56. Holahan, C. Seating patterns and patient behavior in an experimental dayroom. J. Abnorm. Psychol. 1972, 80,

115–124. [CrossRef] [PubMed]
57. Sommer, R.; Ross, H. Social Interaction on a Geriatrics Ward. Int. J. Soc. Psychiatry 1958, 4, 128–133. [CrossRef]
58. Tsai, C.-Y.; Wang, M.-C.; Liao, W.-T.; Lu, J.-H.; Sun, P.-H.; Lin, B.Y.-J.; Breen, G.-M. Hospital outpatient

perceptions of the physical environment of waiting areas: The role of patient characteristics on atmospherics
in one academic medical center. BMC Health Serv. Res. 2007, 7, 198. [CrossRef] [PubMed]

59. Sitzia, J.; Wood, N. Patient satisfaction with cancer chemotherapy nursing: A review of the literature. Int. J.
Nurs. Stud. 1998, 35, 1–12. [CrossRef]

60. Capra, M.G. Factor Analysis of Card Sort Data: An Alternative to Hierarchical Cluster Analysis. Proc. Hum.
Factors Ergon. Soc. Annu. Meet. 2005, 49, 691–695. [CrossRef]

© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1177/193758670800100306
http://dx.doi.org/10.1016/0031-9384(88)90289-2
http://dx.doi.org/10.1177/1757913911422288
http://www.ncbi.nlm.nih.gov/pubmed/23111083
http://dx.doi.org/10.1016/S1553-7250(07)33109-7
http://dx.doi.org/10.1016/j.jenvp.2012.06.004
http://dx.doi.org/10.1016/j.bjmsu.2009.10.003
http://dx.doi.org/10.1016/j.ijcard.2003.11.006
http://www.ncbi.nlm.nih.gov/pubmed/15686777
http://dx.doi.org/10.1121/1.2821955
http://www.ncbi.nlm.nih.gov/pubmed/18247882
http://dx.doi.org/10.1353/pbm.1987.0015
http://www.ncbi.nlm.nih.gov/pubmed/3452194
http://dx.doi.org/10.1016/0304-3959(91)90094-E
http://dx.doi.org/10.1016/S1082-3174(11)80022-X
http://dx.doi.org/10.1037/h0033404
http://www.ncbi.nlm.nih.gov/pubmed/5077179
http://dx.doi.org/10.1177/002076405800400207
http://dx.doi.org/10.1186/1472-6963-7-198
http://www.ncbi.nlm.nih.gov/pubmed/18053239
http://dx.doi.org/10.1016/S0020-7489(98)00011-X
http://dx.doi.org/10.1177/154193120504900512
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methodology 
	Overview of Questionnaire Development 
	Ethical Approval and Study Sample 
	Data Collection 
	Statistical Analysis 

	Results and Analysis 
	Respondents’ Characteristics 
	Principal Component Analysis 
	Internal Consistency Reliability 
	Relationship of Personal Information and Perspectives of Design Factors 

	Discussion 
	Research Limitations 
	Conclusions 

