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Abstract: China’s aging society has led to a major transformation of the healthcare model from
traditional therapeutic medical care to life support healthcare. Med–small-sized hospitals (with
20–299 beds) are expected to play a major role in this transition compared to large hospitals. However,
hospitals often take 3–5 years or more from design to construction. In order to guide architects in
planning and designing for future needs, this study aims to identify the key points of planning and
design that can enhance the value of med–small-sized hospitals in terms of functional configuration,
spatial environment, etc. In this study, a questionnaire survey was conducted on the perceived value
of 600 patients in Nanjing, China. The data were used to construct a structural equation model (SEM)
of perceived value for med–small-sized hospitals in China. There are 24 observed variables in six di-
mensions, including cost value, functional value, social value, cognitive value, patient satisfaction,
and patient loyalty. The final SEM indicates that optimizing functional configurations and spatial
environment design can significantly increase the value of hospitals, while patients’ willingness to
go to the inpatient department is quite low. Finally, based on the survey findings from Nanjing, we
proposed four optimization strategies: (1) promoting diversified development and collaboration
based on regional characteristics, (2) optimizing functional configurations, (3) maintaining an efficient
and concise patient experience, and (4) optimizing the inpatient department.

Keywords: med–small-sized hospital planning; transformation of healthcare; life support healthcare;
patient perceived value; structural equation modeling (SEM)

1. Introduction

With the change in disease spectrum and population structure brought about by
China’s economic and social development, people’s healthcare needs have undergone a
major adjustment, and the healthcare model is changing from the traditional therapeutic
medical treatment to life support healthcare. Compared to large hospitals, med–small-sized
hospitals (with 20–299 beds) will play a major role in this transformation, but hospitals
often take 3–5 years or more from design to construction. In order to guide architects to
make hospital planning and design that meets future needs, this study aims to explore the
perceived value of patients to med–small-sized hospitals and identifies the key points of
planning and design that can enhance the value of med–small-sized hospitals in terms of
functional configuration, spatial environment, etc.

First of all, lifestyle diseases caused by bad lifestyle habits, such as obesity, diabetes,
hypertension and hyperlipidemia, are gradually becoming major challenges to global
health [1], and China is no exception. Lifestyle diseases can be fundamentally cured
mainly by improving living habits [2], so the importance of life support healthcare based
on chronic disease treatment, rehabilitation and health guidance will gradually become
prominent in the future [3]. Med–small-sized hospitals are the main undertakers of life
support healthcare system [4]. Secondly, in China’s healthcare system, large hospitals
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are generally responsible for the treatment of acute and difficult diseases, while med–
small-sized hospitals participate in the treatment of common and frequently occurring
diseases, home care, and community healthcare, which main users include the elderly
and children. In 2021, the population aged 65 and above in China reached 14.2% and
entered the aging society [5]. The increase in the proportion of elderly people has led
to a decrease in the demand for acute medical treatment and an increase in the demand
for rehabilitation, chronic care, and home care and nursing [6]. With the implementation
of the two-child and three-child policies, the proportion of newborns and teenagers has
increased, leading to a higher demand for maternal and child healthcare and services [7].
To sum up, med–small-sized hospitals close to residents’ lives and with high accessibility
will play an increasingly important role [8]. However, the actual situation in China is that
large hospitals are overcrowded and the utilization rate of med–small-sized hospitals is
low, and the perceived value is an important indicator of patients’ recognition of policies
or environments. Therefore, the author believes that the low perceived value of patients
toward med–small-sized hospitals is the main reason why Chinese patients are reluctant to
seek treatment in med–small-sized hospitals.

Disease spectrum transformation and demographic aging are common problems
faced globally, so there are many experiences in the construction of med–small-sized
hospitals that China should learn from. Taking Japan [9], which is similar to China and
has entered the super-aged society in advance [10], as an example, after conducting a large
number of surveys on patients’ healthcare needs, satisfaction [11], and hospital function
evaluation [12], Japanese scholars proposed the slogan “high-quality chronic care makes
Japan strong”, expanding the role of chronic hospitals, which should be closely integrated
with the local communities [13] and be responsible for all healthcare treatment, except
for the highly acute phase, and the important pillar supporting the chronic care system is
med–small-sized hospitals [14]. Through the case study of Japanese hospitals, it can be seen
that there are many types of med–small-sized hospitals in Japan, with a large outpatient
volume, including specialized hospitals that participate in the healthcare division and
cooperation system in urban areas with high population density and comprehensive
hospitals that provide services from the acute stage and rehabilitation stage to hospice
care in areas with low population density. On the other hand, many design studies
addressing the diversity of wards were also found [15], such as studies on design strategies
for rehabilitation wards, dementia care wards, hospice wards, etc. There is also some
research on the impact of technological developments such as telemedicine and patient
portals [16] on hospital design. Given that patients around the world perceive different
values for med–small-sized hospitals, this affects their visiting behavior and, in turn, their
architectural design. Therefore, it is necessary to conduct research on the perceived value
among Chinese patients.

The original concept of perceived value is based on consumers’ perception of “what
they have received” and “what they have given” from products and services [17–19] and
was later extended to tourism and geographical studies [20], psychological research [21],
transportation policy studies [22], and environmental impact and urban studies [23]. With
the introduction of perceived value theory into the field of healthcare research, it provides
a broad perspective on patient needs and has even influenced the philosophy of hospital
management to a certain extent, meaning that patients, together with all their emotional
and social needs, became the focus of hospital management strategy and the basic starting
point of architectural design [24].

A space environment is the carrier for healthcare professionals to carry out medical
behavior [25], and it is also the main carrier for patients’ perceived value of a hospital.
The perceptual experience of patients in the hospital environment is a comprehensive
feedback on the spatial function, atmosphere, and overall environmental quality [26]. This
perception is comprehensive and multidimensional, involving the layout of the hospital
functional space, color, light, sound, smell, and other aspects [27]. These perceptual experi-
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ences help us to understand more deeply the interaction between patient and healthcare
spatial environment.

Despite the large number of med–small-sized hospitals in China, most of the related
studies have been conducted from the perspective of architectural design [28,29], and less
studies have been focused on patients’ perceptions. Therefore, based on the theory of per-
ceived value, this study constructs a structural equation model of patients’ perceived value
of med–small-sized hospitals, reveals their internal network relationships, and explores
the correlation between various types of perceived value dimensions in med–small-sized
hospitals and patients’ satisfaction and behavior intention based on loyalty. This paper
identifies Chinese patients’ demands for the functional configuration and environmental
design of med–small-sized hospitals and focuses on the perceived value elements of life
support healthcare facilities. After that, we propose sustainable planning and design strate-
gies for med–small-sized hospitals based on the actual research situation in Nanjing, which
will serve as a reference for architects.

2. Research Model and Hypothesis
2.1. SEM

Structural equation modeling (SEM) [30,31] is a statistical method used to estimate the
relationships between a set of observed variables, which represent conceptual variables
in a statistical model. SEM began to be applied in the social sciences in the 1970s. Com-
pared to first-generation statistical tools like regression models, SEM allows researchers
to answer a series of interconnected research questions through simultaneous modeling
of multiple constructs in a single, systematic, and comprehensive analysis [32]. Esposito
categorized SEM into two types: covariance-based structural equation modeling (SEM-CB)
and variance-based partial least squares structural equation modeling (SEM-PLS) [33]. The
purpose of this study is to confirm and test the hypothesized model of patient perceived
value in med–small-sized hospitals and analyze the relationships between measurement
variables and observed variables, as well as the relationships among the observed vari-
ables. In addition, there are sufficient samples (300), so the SEM-CB model testing method
was employed.

This study utilizes IBM SPSS Analysis of Moment Structures software (AMOS 26.0)
to examine the constructed structural equation model. The value orientation of patients
toward med–small-sized hospitals is a latent variable that cannot be directly measured [34];
thus, the measurement variables correspond to indicators of different dimensions. By using
structural equation modeling, the measurement variables are transformed into observed
variables, and the hypothesized relationships between the variables are tested, further
explaining the impact of perceived value on patient satisfaction and loyalty.

2.2. Definition of the Dimensions of Perceived Value

Perceived value is a multidimensional variable that reflects an individual’s consid-
erations of their own expectations and emotional needs, as well as their evaluation of
the costs and benefits. The interpretation of perceived value varies depending on the
context. In previous research literature on perceived value in hospitals, on the one hand,
the common measurement dimensions include functional value, emotional value, cost
value, social value, health value, economic value [35,36], etc. On the other hand, for the
surveyed subjects, which are patients, commonly used measurement dimensions are satis-
faction and loyalty. Therefore, when selecting the dimensions of patient perceived value
and corresponding variables, after referencing the PERVAL scale [37] and the GLOVAL
scale [38], which are commonly used classification scales of perceived value, five initial
perceived value measurement dimensions of cost value, functional value, social value,
cognitive value, and risk value were selected according to the functional positioning of
med–small-sized hospitals in China and the characteristics of the service population.

In this study, functional value refers to the elements that demonstrate the utility of
a hospital when it is used or that are perceived to create its value. Cost value is divided



Buildings 2024, 14, 2918 4 of 18

into monetary costs and non-monetary costs such as time and effort. Social value refers
to the public impact value generated after the establishment of the hospital. Patients’
understanding of the hospital’s welfare policies and their effects on society can alter or
deepen their perception of the hospital’s utility. Additionally, the positive effects that the
hospital has on society can gain recognition from social groups, further enhancing patients’
acknowledgment of the value of the hospital’s establishment. Cognitive value refers to the
subjective judgments made by patients regarding the hospital’s value during or after their
healthcare treatment, including emotional experiences. Risk value pertains to the risks
associated with medical accidents, environmental safety [39], and physical and mental
health that patients may face during the construction and operation of the hospital.

2.3. Model Construction and Research Hypothesis

Perception is the process of perceiving, organizing, and understanding the information
received from the environment, which, in turn, causes motivation and drives the individual
to take action [40]. The describable and quantifiable dimensions of perceived value can
induce subjective cognition and further influence individuals’ loyalty. In reality, perceived
value has both direct and indirect effects on patient loyalty. Loyalty, as a complex outcome
variable, is not only influenced by perceived value but also involves the mediating effects
of variables such as satisfaction. Currently, there have been studies that have established
the relationship between patient value, satisfaction, and loyalty [41]. According to the logic
that objective evaluation promotes patients’ subjective opinions, the five value dimensions
mentioned above can be divided into two categories, and both have direct or indirect effects
on satisfaction and loyalty; at the same time, satisfaction also has an impact on loyalty.

In the SEM, all the seven variables in the model belong to potential variables, and there
are “causal relationships” and “correlation relationships” among the variables. Therefore,
functional value, cost value, and social value are classified as exogenous potential variables,
while cognitive value, risk value, satisfaction degree, and behavioral intention are classified
as endogenous potential variables, and all possible hypothetical paths between the variables
are plotted. The hypothetical model of patient perceived value of med–small-sized hospitals
is shown in Figure 1.
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Since these seven potential variables cannot be directly observed, previous research
experience and literature findings were referred to set up multiple initial observed variables
for each potential variable. In order to determine whether the observed variables selected
in the study are more applicable to China’s national conditions and the background of
healthcare transformation, the authors convened a meeting of a panel of 7 experts on 15
June 2024, including two hospital administrators, two architects, an architecture professor,
a doctor, and a head nurse. Seven measurement variables were adopted by means of
expert group meetings, while 37 observation variables were collected and identified. These
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specialists have all been involved in the construction or renovation of med–small-sized
hospitals in the past few years. Finally, the measurement variables and observation scale
were formed, as shown in Table 1.

Table 1. Measured and observed variables.

Measuring Variables Variable Type Observing Variables

Functional Value (FV) Exogenous latent variables

Medical services for frequently occurring diseases (FV1), specialized
medical services such as orthopedics, rehabilitation and dialysis (FV2),

visiting medical treatment (FV3), visiting care (FV4), healthcare
services (FV5), health education (FV6), number of beds (FV7), and

number of parking spaces (FV8).

Cost Value (CV) Exogenous latent variables Transportation cost (CV1), transportation time (CV2), and treatment
cost (CV3).

Social Value (SV) Exogenous latent variables
Provide basic medical care (SV1), support aging (SV2), guidance of
life-style related disease (SV3), disaster support (SV4), and improve

interpersonal communication (SV5).

Cognitive Value (PV) Endogenous latent
variables

High accessibility (PV1), simple medical process (PV2), short waiting
time (PV3), hard to get lost (PV4), low risk of infection (PV5), good

doctor of traditional Chinese medicine (PV6), the general practitioner is
competent (PV7), and facilitate family visits (PV8).

Risk Value (RV) Endogenous latent
variables

Poor treatment outcomes (RV1), noise pollution (RV2), low safety
(RV3), sanitary pollution (RV4), and occupation of community

resources (RV5).

Satisfaction (CS) Endogenous latent
variables

Outpatient medical service satisfaction (CS1), inpatient medical service
satisfaction (CS2), healthcare service satisfaction (CS3), and facility

environment satisfaction (CS4).

Loyalty (LO) Endogenous latent
variables

Visit frequency (LO1), medical choice (LO2), publicity and
recommendation (LO3), and hospitalization intention (LO4).

3. Research Design
3.1. Research Framework

This work comprehensively employs methods such as literature review, questionnaire
survey, field investigation, and other methods to construct a perceived value model for
patients in med–small hospitals through structural equation modeling, find out the value
factors affecting patients’ satisfaction and loyalty, and reveal their internal network rela-
tionships. The research consists of four steps: Stage 1: Construct a hypothetical model
through literature review and expert group meetings, including the selection of latent
and observed variables and the hypothesized paths of relationships among the variables.
Data on the required variables are collected through field observations, interviews, and
other methods. Stage 2: Use SPSS 26.0 software to conduct an exploratory factor analysis
(EFA) and confirmatory factor analysis to determine the latent dimensions of perceived
value variables and complete the dimensional classification. Stage 3: Fit the structural
equation model into AMOS 26.0 software and make adjustments until the model fit indices
fall within acceptable ranges. Stage 4: Utilize the correlation values to interpret the paths
indicated by the model and analyze the value factors affecting patient satisfaction and
loyalty. The research framework is illustrated in Figure 2.
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3.2. Materials for Research

This work selected 15 med–small-sized hospitals in Nanjing, China, and conducted
questionnaire surveys and interviews with patients nearby. Nanjing is located in Eastern
China, along the lower reaches of the Yangtze River, with a permanent population of
9.457 million. The total number of healthcare institutions is 814; among which, there are
413 med–small-sized medical hospitals with 20 to 299 beds, accounting for 55.8% of the total.
As the capital city of Jiangsu Province, Nanjing’s healthcare resource situation can, to some
extent, represent the healthcare level of strong second-tier cities in China. Furthermore,
based on the author’s previous research experience, since most med–small-sized hospitals
in China are non-profit hospitals, and they face many common issues, which lends a degree
of universality to the research findings.

There are many types of med–small-sized hospitals. Taking Nanjing as an example,
they can be mainly categorized into community hospitals, general hospitals, and various
specialized hospitals. Among these, community hospitals and general hospitals have
similar functions and can be grouped together. In the end, according to the proportional
distribution of different types of hospitals in Nanjing, we selected 7 community hospitals
and 8 specialized hospitals for the research. The specific locations are shown in Table 2.
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Table 2. Statistics on the locations where the questionnaires were distributed.

No District Name

Community hospital 1 Xuanwu District SU Community Hospital
Community hospital 2 Xuanwu District GY Community Hospital
Community hospital 3 Xuanwu District PG Community Hospital
Community hospital 4 Xuanwu District MP Community Hospital
Community hospital 5 Xuanwu District BA Community Hospital
Community hospital 6 Xuanwu District PA Community Hospital
Community hospital 7 Xuanwu District DXG Community Hospital
Specialized hospital 1 Jiangbei New District DH Rehabilitation Hospital
Specialized hospital 2 Drumtower District JC Rehabilitation Hospital
Specialized hospital 3 Pukou District NZ Bone-setting Hospital
Specialized hospital 4 Qinhuai District NR Ear, Nose and Throat Specialized Hospital
Specialized hospital 5 Qinhuai District NB Nephrology Hospital
Specialized hospital 6 Qinhuai District NS China Orthopedic Hospital
Specialized hospital 7 Pukou District NY Rehabilitation Hospital
Specialized hospital 8 Pukou District NZW Orthopedic and Traumatology Hospital

3.3. Data Collection

A questionnaire was created based on the 37 observational variables in Table 1. For
each variable, a five-point Likert scale was employed, following the principle that “the
higher the value score of the hospital, the higher the value” (1: strongly disagree, 2: rel-
atively disagree, 3: fair, 4: relatively agree, and 5: strongly agree). Respondents were
requested to assess each variable based on the aforementioned levels of agreement. Mean-
while, the questionnaire also collected information on the gender, age, education, and
income level of the respondents.

From July to August 2024, a random questionnaire was distributed among patients
at 8 med–small-sized specialized hospitals and patients who had received treatment at or
near 7 community hospitals in Nanjing, China (Table 2). All included participants gave
their oral and written informed consent (all participants were 18 years of age or older), with
a total of 600 questionnaires distributed and 375 questionnaires recovered, with a recovery
rate of 60%. The study was approved by the ethical committee of IEC for Clinical Research
of Zhongda Hospital (the number of ethic approval: 2024ZDSYLL212-P01). After excluding
invalid questionnaires, 300 valid questionnaires were obtained, with a validity rate of 80%.

Among the 300 valid questionnaire respondents, 52.3% were male and 47.6% were
female, with ages ranging from 18 and 83. Additionally, 48% of the respondents had a
university degree or higher. The average income of the respondents belonged to the middle
level. Detailed statistics are shown in Table 3.

Table 3. Demographic characteristics of respondents.

Characteristics Percentage (%)

Gender
Male 52.3

Female 47.6

Age distribution

18–29 16.3
30–49 33
50–59 14.3
60–69 16.3
70–79 18.3

80 1.7

Educational attainment

Junior high school and below 26.7
high school/secondary school 25.3

university/college 41.3
Master’s degree and above 6.7
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Table 3. Cont.

Characteristics Percentage (%)

Monthly income

Less than 2000 CNY 7.3
2000–4000 CNY 21
4000–6000 CNY 37.7
6000–8000 CNY 19.3

8000–10,000 CNY 7.7

3.4. Reliability and Validity of EFA

Firstly, the reliability test was conducted for the whole questionnaire. The Cronbach’s α
of the 300 questionnaires were calculated by using SPSS 26.0. After the test, the Cronbach’s
α of the whole scale was 0.909 (>0.9), indicating a high reliability of the questionnaire, and
exploratory factor analysis can be used to proceed to the next step.

During the validity test, the satisfaction evaluation (CS1, CS2, CS3, and CS4) was
defined as a fixed dimension and did not participate in the factor analysis. Firstly, the
Kaiser–Meyer–Olkin (KMO) and Bartlett’s test of sphericity were conducted using SPSS
26.0, and the results are shown in Table 4. The results show that the KMO coefficient is
greater than 0.8, which is highly suitable for a factor analysis, and the numerical result of
Bartlett’s test of sphericity is less than 0.05, which passed the significance test [42] (Table 4).

Table 4. KMO and Bartlett’s test of sphericity.

Index Numerical value

KMO sampling suitability quantity. 0.857

Bartlett’s test of sphericity
Approximate cardinality 5218.804

Degrees of freedom 465
Significance 0.000

The essential structure among the variables was processed by exploratory factor anal-
ysis (EFA) for dimensionality reduction. The information about the remaining 33 indicators
was extracted by principal component analysis using SPSS26.0, and the factor load co-
efficient of each indicator was obtained by varimax rotation. The absolute value of the
factor loading coefficient was greater than 0.4, indicating that the indicators were strongly
correlated with each other and could be combined into one dimension. The results showed
that there were two dimensions composed of a single variable, and thus, their correspond-
ing indicators (FV7 and FV8) were excluded. Meanwhile, the three indicators SV5, PV6,
and PV7 did not have clear dimensions, so they were also deleted in order to improve the
overall fit of the model.

Six dimensions (with initial eigenvalues greater than 1) were extracted from the
remaining 28 indicators, and the cumulative variance contribution rate reached 66.537%
(Table 5). Table 6 shows that six dimensions and variables correspond well to each other. The
first common factor F1 mainly reflects users’ negative feelings about hospital construction
or the process of medical treatment, corresponding to “value at risk”. The second common
factor F2 mainly reflects the user’s subjective feelings of medical treatment, corresponding
to “cognitive value”. Similarly, F3 corresponds to “functional value”, F4 corresponds
to “behavioral intention”, F5 corresponds to “social value”, and F6 corresponds to “cost
value”. Subsequently, the adjusted subscales were tested for reliability again, revealing high
reliability. Therefore, they are suitable for using structural equation modeling to investigate
the relationship between variables.
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Table 5. Total variance explained.

Ingredients

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared
Loadings

Total Percentage
of Variance

Cumulative
% Total Percentage

of Variance
Cumulative

% Total Percentage
of Variance

Cumulative
%

1 7.177 25.631 25.631 7.177 25.631 25.631 3.836 13.701 13.701
2 4.033 14.404 40.035 4.033 14.404 40.035 3.566 12.734 26.436
3 2.328 8.316 48.351 2.328 8.316 48.351 3.548 12.671 39.106
4 1.928 6.887 55.238 1.928 6.887 55.238 2.702 9.650 48.756
5 1.747 6.241 61.478 1.747 6.241 61.478 2.517 8.988 57.744
6 1.417 5.059 66.537 1.417 5.059 66.537 2.462 8.793 66.537
7 0.929 3.317 69.854
8 0.773 2.761 72.615
9 0.729 2.605 75.221

10 0.672 2.400 77.621
11 0.591 2.112 79.733
12 0.555 1.980 81.713
13 0.520 1.857 83.570
14 0.463 1.653 85.223
15 0.435 1.552 86.775
16 0.422 1.508 88.283
17 0.397 1.417 89.699
18 0.371 1.324 91.024
19 0.352 1.258 92.282
20 0.348 1.242 93.524
21 0.318 1.136 94.660
22 0.297 1.060 95.721
23 0.271 0.966 96.687
24 0.234 0.837 97.524
25 0.211 0.755 98.279
26 0.180 0.644 98.923
27 0.163 0.584 99.507
28 0.138 0.493 100.000

Extraction method: principal component analysis.

Table 6. The component matrix after rotation.

Indicators
Dimensions

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

FV1 Medical services for common diseases
and frequently occurring diseases −0.125 0.117 0.668 0.117 0.184 0.156

FV2 Specialized medical services such as
orthopedics, rehabilitation and dialysis −0.037 0.069 0.743 0.153 0.092 −0.028

FV3 Visiting medical treatment 0.084 0.063 0.753 0.021 0.096 0.121
FV4 Home care −0.021 0.112 0.794 0.062 0.142 0.095
FV5 Healthcare services 0.048 0.161 0.745 0.029 0.058 0.108
FV6 Health education −0.039 0.247 0.640 0.106 0.254 0.040
CV1 Transportation costs 0.062 0.088 0.117 0.124 0.167 0.850
CV2 Transportation time 0.112 0.085 0.126 0.113 0.111 0.903
CV3 Treatment costs 0.046 0.128 0.167 0.116 0.094 0.816
SV1 Provide basic medical care −0.017 0.252 0.233 0.021 0.688 0.185
SV2 Supporting aging −0.089 0.229 0.223 0.064 0.701 0.173
SV3 Life-style related disease guidance −0.018 0.166 0.235 0.103 0.792 0.115
SV4 Disaster support 0.032 0.120 0.094 0.249 0.741 −0.006
PV1 High accessibility 0.017 0.683 0.144 −0.004 0.141 0.159
PV2 Simple medical process −0.146 0.779 0.162 0.066 0.125 0.038
PV3 Short waiting times 0.012 0.828 0.083 0.028 0.139 0.022
PV4 Hard to get lost −0.039 0.766 0.112 0.179 0.060 0.057
PV5 Low risk of infection 0.034 0.657 0.118 0.276 0.166 0.101
PV6 Facilitate family visit 0.027 0.592 0.123 0.279 0.161 0.004
RV1 Poor treatment outcomes 0.831 0.028 −0.050 0.009 0.046 −0.037
RV2 Noise pollution 0.880 0.001 0.023 −0.012 0.013 −0.008
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Table 6. Cont.

Indicators
Dimensions

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

RV3 Lower safety 0.914 −0.004 0.028 0.032 0.053 0.073
RV4 Sanitary pollution 0.891 −0.006 −0.009 0.119 −0.092 0.049
RV5 Occupation of community resources 0.782 −0.125 −0.051 0.126 −0.117 0.179
LO1 Visit frequency −0.091 0.211 0.068 0.711 0.161 0.088
LO2 Medical choice 0.099 0.215 0.155 0.768 0.128 0.059
LO3 Publicity and recommendation 0.085 0.136 0.176 0.798 0.044 0.069
LO4 Hospitalization intention 0.154 0.053 0.016 0.758 0.067 0.149

Extraction method: principal component analysis. Rotation method: varimax with Kaiser normalization. The
rotation converged after 6 iterations.

4. Results
4.1. SEM Validation

Based on the data processing results mentioned above, AMOS 26.0 software was used
to build a structural equation model of patient perceived value of med–small-sized hospi-
tals, and the significance and importance of the model variables and the collinearity of the
three exogenous variables were tested by non-standardized calculation and standardized
calculation [43,44]. The running results of the model are shown in the Figure 3.
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The next step is to perform a goodness-of-fit test, convergent validity, and discriminant
validity of the SEM. The initial model (Figure 3) failed to pass the goodness-of-fit test, so
the model was modified until the final model (Figure 4) met the verification requirements
in the fit degree test (Table 7), and the AVE values among the measured variables in the
convergent validity were all >0.5 and the CR values were greater than 0.8. The correlation
coefficients among the measured variables in the discriminant validity test were smaller
than the square root of the AVE values (Table 8). The final model (Figure 4) displayed the
observed variables with large explanatory coefficients corresponding to each measurement
variable and retained seven paths and correlation coefficients with high significance among
the measurement variables.
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Table 7. Model fitting of the indicators in the final SEM.

Fitting Index Modified Model Fitting Value Reference Value

χ2 531.827 The smaller the better
df 242.000 Larger indicates a more streamlined model

χ2/df 2.198 1~3.0
GFI 0.875 >0.8

AGFI 0.845 >0.8
RMSEA 0.063 <0.08

IFI 0.917 >0.9
CFI 0.916 >0.9

Table 8. Discriminant validity test.

Variables CV FV SV PV SA LO

CV 0.842
FV 0.358 ** 0.784
SV 0.327 ** 0.379 ** 0.806
PV 0.348 ** 0.426 ** 0.509 ** 0.815
SA 0.389 ** 0.468 ** 0.467 ** 0.448 ** 0.801
LO 0.251 ** 0.351 ** 0.583 ** 0.557 ** 0.537 ** 0.9

AVE 0.709 0.614 0.649 0.664 0.642 0.81
** means < 0.01.

4.2. Results of SEM

The final SEM revealed that among cost value, functional value, social value, and
cognitive value, functional and cognitive values, have the greatest impact on patient
satisfaction and loyalty. This indicated that, for med–small-sized hospitals, functional
configuration and environmental design can significantly enhance the hospital’s value.
Additionally, in the behavioral statistics based on patient loyalty, it was found that patients’
willingness to go to the inpatient department is the lowest.
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4.3. Comparative Analysis of the Final Model and Hypothetical Model

Comparing the final model with the initial hypothetical mode, the results showed that
(1) the risk value was removed due to low correlation with the overall structural model,
indicating low sensitivity in patients’ subjective perception of the potential negative impact
on med–small-sized hospitals, and (2) the hypothetical model sets a total of 16 correlation
paths among the variables, while the final model retained a total of 7 correlation paths
among the 6 potential variables, reflecting the real path relationships between patient
perceived value variables, satisfaction variables, and loyalty variables. In addition, the
final model relationship path diagram in Figure 3 shows that there may be a mediating
effect between patient perceived value and loyalty; that is, patient loyalty may be driven
by the direct and indirect dual paths of intermediary variables such as cognitive value
and satisfaction.

4.4. Important Relationship Path Interpretation

In the pathway of the “objective dimension—cognitive value”, only functional value
and social value will have a positive impact on cognitive value, while cost value does not.
Social value has a greater impact, with a path coefficient of 0.45. The provision of basic
medical care, support for aging, and guidance on lifestyle-related disease are the three most
important aspects constituting the social value of med–small-sized hospitals. Among the
six observed variables of functional value, visiting care (0.63) had the largest explanatory
coefficient, followed by health services (0.52), while medical services for common diseases
and frequently occurring diseases (0.42) had the smallest explanatory coefficient.

In the paths of “patient perceived value—satisfaction”, cost value, functional value,
and cognitive value all have a direct positive impact on satisfaction, with path coefficients
of 0.23, 0.27, and 0.27, respectively. In the observed variables of cost value, because med–
small-sized hospitals are close to the residents’ life circle, the time cost for patients can
be ignored.

Analyzing the paths between “cognitive value—satisfaction—loyalty”, cognitive value,
as the subjective perception of patients, has a direct positive influence on satisfaction and
loyalty, with path coefficients of 0.27 and 0.17, respectively. Among the five observed
variables of cognitive value, short waiting time (0.63), short medical process (0.62), and easy
navigation due to smaller size (0.51) are the three variables with the most significant impact,
and they represent important directions in architectural environmental design to enhance
patient experience. Additionally, satisfaction also positively influences loyalty, with a path
coefficient of 0.57, which is greater than the impact of cognitive value on loyalty. Among the
observed variables of satisfaction, outpatient medical services, inpatient medical services,
healthcare, and facility environment have high explanatory coefficients. Notably, among
the four behavioral intentions of loyalty, the coefficient for the hospitalization intention is
the lowest, suggesting that the inpatient department of med–small-sized hospitals has the
lowest attractiveness to patients.

4.5. Mediation Effects Tests and Path Analysis

There are both direct and indirect influence relationships between variables. In the
final SEM, six paths with mediating effects are shown. Firstly, AMOS 26.0 software was
used to test the significance of indirect effects among the model variables [45,46] (Table 9).
The results indicated that the indirect effects in the path of “functional value—cognitive
value—satisfaction” did not pass the significance test. This suggested that, compared to the
direct impact of functional value on satisfaction, the indirect impact of cognitive value can
be ignored. The mediation effect of the remaining five paths all passed the significance test.
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Table 9. Path significance test of the mediating effect model among the variables.

Intermediary
Pathways

p-Value of
Bilateral Test

95% Confidence Interval Intermediary
EffectsLower Limit Upper Limit

SV—PV—SA 0.001 0.065 0.240 Support
SV—PV—LO 0.001 0.068 0.296 Support
FV—PV—SA 0.051 −0.001 0.137 Unsupported
FV—SA—LO 0.001 0.119 0.392 Support
CV—SA—LO 0.002 0.029 0.160 Support
PV—SA—LO 0.001 0.088 0.378 Support

Then, the specific effect values of the full effect, direct effect, and indirect effects among
the variables were calculated, and the results are shown in Table 10 below.

Table 10. Direct, indirect, and full effects among the model variables.

SV FV CV PV SA LO

PV
Full effect 0.358 0.131 0.000 0.000 0.000 0.000

Direct effect 0.358 0.131 0.000 0.000 0.000 0.000
Indirect
effects 0.000 0.000 0.000 0.000 0.000 0.000

SA
Full effects 0.133 0.368 0.161 0.371 0.000 0.000

Direct effect 0.000 0.319 0.161 0.371 0.000 0.000
Indirect effect 0.133 0.049 0.000 0.000 0.000 0.000

LO
Full effects 0.158 0.235 0.089 0.441 0.555 0.000

Direct effect 0.000 0.000 0.000 0.235 0.555 0.000
Indirect effect 0.158 0.235 0.089 0.206 0.000 0.000

According to the data in the table above, it can be explained as follows: (1) Cognitive
value has both direct and indirect effects on loyalty, while satisfaction has only direct
effects on loyalty, and other variables have only indirect effects on loyalty. (2) The direct
impact of cognitive value on loyalty is equivalent to its indirect impact on loyalty through
satisfaction. (3) Social value, functional value, and cost value indirectly influence loyalty
through cognitive value or satisfaction. Changes in cost value have a weak impact on
loyalty, followed by social value, while functional value has the most significant impact
on loyalty.

5. Discussion
5.1. Differences from Previous Research Results

In previous research mainly focused on patient perceived value indicators in large
hospitals [35] such as public hospitals [24], private hospitals, university hospitals, or
military medical academy [36], patients and their families placed the highest emphasis
on the treatment effectiveness for acute medical conditions and complex diseases, as well
as medical costs [47] and the efficiency of communication with healthcare providers [48].
Their perception of value regarding the medical environment and spatial design was quite
low [41]. However, the results of this work indicated that, for med–small-sized hospitals,
functional configuration and patient experience are the two primary perceived value factors
for patients. This suggested that the importance of functionality and environmental design
is greater for med–small-sized hospitals than for large hospitals.

The reason for this can be attributed to the fact that med–small-sized hospitals often
handle the treatment of mild cases and chronic illnesses, which are significantly less
complex than those treated in large hospitals. Additionally, most med–small-sized hospitals
in China are non-profit institutions established by the government, resulting in lower
treatment costs. The community hospital network, which closely aligns with the living
circles of residents, enhances accessibility for the public. This greatly reduces both the
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financial and transportation costs for citizens, making these two value factors, which are
relatively important for large hospitals, of lower priority for med–small-sized hospitals.

Furthermore, in terms of spatial environment design, large hospitals have a substantial
size and complex functions, making it easy for patients to get lost. Additionally, with the
current overcrowding in large hospitals, the waiting times and processes for receiving
care can become lengthy, diminishing the patient experience. In contrast, med–small-
sized hospitals, due to their smaller size and relatively simple functions, are less likely
to cause patients to lose their way, and the care processes are shorter. This gives them a
natural advantage in patient experience. Moreover, with the pandemic of COVID-19 in
recent years [49], patients’ cognitive sensitivity to hospital infections has increased. Med–
small-sized hospitals, characterized by their smaller volume and flexible space, can easily
distinguish between healthy people and unhealthy people in a streamline design. This
reduces the possibility of hospital infection and thus improves the patient safety.

In summary, due to the different functional positioning in the medical system, large
hospitals and med–small-sized hospitals also have great differences in the medical expe-
rience brought to patients by scale, spatial layout, and environmental design. Therefore,
many general hospitals and specialty hospitals should also classify and separately discuss
their functional configurations, planning layouts, and spatial environments based on bed
counts of 300 or more and 20 to 299.

5.2. Optimization Strategies for the Planning and Design of Med–Small-Sized Hospitals

The results presented by the final model in conjunction with the past literature and the
research findings from Nanjing are further analyzed and discussed. Optimization strategies
for the planning and design of med–small-sized hospitals are proposed.

(1) Promote diversified development and collaboration based on regional characteristics

In the analysis of the final model, this work can still identify the shortcomings of med–
small-sized hospitals. Although the number of med–small-sized hospitals in China is large,
with dense and average distribution, they all provide the same basic medical services for
frequently occurring diseases, which reduces the functional value of hospitals for patients
and residents. Therefore, it is necessary to take a diversified development path based on the
characteristics of the location. For example, if land in the city center is lacking, specialized
hospitals with less bed demands such as dialysis hospitals, orthopedic hospitals, and
dental hospitals can be built. On the contrary, in suburban areas where medical resources
are scarce, the scale of community hospitals can be appropriately increased to undertake
comprehensive medical services from acute to chronic stages within the service scope.
In addition, functional planning can be carried out for various small and medium-sized
hospitals within a certain area, and a collaborative network can be established [50]. For
instance, to support and enhance the community’s elderly care medical system, nursing
hospitals, geriatric day hospitals [51], rehabilitation hospitals for maintenance care, and
hospice care hospitals [52] can be integrated into a planning and construction framework
around high-age communities or in conjunction with elderly care institutions.

(2) Optimize functional configuration

Functional value is a key aspect that patients prioritize. According to this survey,
with the development of the home-based care for the aged concept, there is an increase
in the proportion of women and children seeking medical treatment, as well as a rise in
the number of sub-healthy individuals. Med–small-sized hospitals need to enhance or
expand their medical service functions and departmental areas related to elderly chronic
diseases, home care, maternal and child health, and adult diseases. Furthermore, research
on several hospitals in Nanjing indicates that departments such as gynecology, pediatrics,
dialysis, nursing, and rehabilitation are currently in high demand among patients. Addi-
tionally, following the pandemic, many studies have highlighted the need for hospitals to
reserve space that can respond to sudden public health emergencies or allow for flexible
adjustments in functionality.
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(3) Maintain the advantage of an efficient and streamlined medical process

Med–small-sized hospitals are less likely to cause patients to get lost, as their med-
ical processes are shorter, which enhances patients’ experience and their awareness of
the importance of the facility’s environment. Therefore, in terms of spatial layout and
environmental design, it is essential to maintain these advantages. This includes designing
the flow in outpatient departments with high crowd density; creating waiting spaces for
popular departments such as traditional Chinese medicine, pediatrics [53], and maternal
and child health; implementing noise reduction design in public areas of the hospital; and
optimizing the lighting environment in treatment areas.

(4) Optimize the inpatient department

In addition, compared to the situation that it is difficult to obtain a bed in the inpatient
department of a large hospital, the willingness of patients to go to med–small-sized hospi-
tals for inpatient treatment is not high. For example, the average hospital bed utilization
rate in this survey was only 60%. It can be attributed to two main factors. One the one
hand, the quality of treatment and nursing in med–small-sized hospitals is not high. On
the other hand, there are no relevant guidelines for the functional classification of beds in
med–small-sized hospitals, which cannot meet the inpatient needs of medical treatment,
rehabilitation, nursing, etc.

Therefore, it is recommended to appropriately reduce the number of beds during
planning. At the same time, due to the increase in the number of elderly and pediatric
patients, the proportion of rehabilitation beds for the elderly and children, as well as beds
that combine medical care and nursing, can be appropriately increased. Distinct design
should be applied to inpatient units for rehabilitation and nursing [54]. Regarding room
types, many research findings indicate that single rooms can significantly enhance patient
satisfaction. Thus, the number of single rooms can be increased as appropriate based on
the situation. Finally, in designing the ward environment, since the length of stay for
chronic disease and nursing beds tends to be longer, the design approach can reference
residential design [55]. In the design of wards for patients who are bedridden for extended
periods, efforts should be made to help patients perceive the changes in the external natural
environment as much as possible [56].

6. Conclusions

As China enters an aging society, changes in population structure and shifts in dis-
ease patterns have led to a major transformation of the healthcare needs of people from
traditional therapeutic medical care to the life support healthcare model. Med–small-sized
hospitals are expected to play a major role in this transition compared to large hospitals.
However, hospitals often take 3–5 years or more from design to construction. In order
to guide architects in planning and designing for future needs, this study based on the
patient’s perspective utilizes perceived value research results to create a structural equation
model of patient perceived value in Chinese med–small-sized hospitals. The model includes
six dimensions: cost value, functional value, social value, cognitive value, satisfaction, and
loyalty, comprising a total of 24 observation variables. The final model demonstrated good
reliability, validity, and fit during testing. The model results intuitively indicate that opti-
mizing a functional and spatial environmental design can significantly increase the value
of hospitals and that there is a need to enhance the attractiveness of inpatient departments
to patients. Based on these results, combined with the past literature and research findings
from Nanjing, four optimization strategies were proposed for the planning and design
of med–small-sized hospitals: promote diversified development and collaboration based
on regional characteristics, optimize functional configuration, maintain the advantages of
efficient and streamlined medical processes, and optimize the inpatient department.

This study investigates hospital design from the perspective of perception; uses the
results of patient perceived value research to build a structural equation model; quantifies
the degree of influence of the functional configuration, spatial environment, and other
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elements of perceived value of med–small-sized hospitals on patient satisfaction and
loyalty-based behavior; and fills the gaps in the research of med–small-sized hospital
design. It also combines the questionnaire data and field research to propose planning and
design strategies for the sustainable development of med–small-sized hospitals in Nanjing,
as well as providing important design references for architects.

However, there are still some limitations in this work: (1) The research location is in
Nanjing, China, so the results of the study will be affected by the geographical limitations,
and (2) the number of hospitals and respondents is limited, so the generalizability of
the patient perceived value model in this study remains to be further empirically tested
and verified.

In addition, different characteristics of the population, such as age, education, family
structure, income, etc., will also affect the configuration of function planning. Therefore, in
future research, the authors will conduct statistical analysis on the demographic differences
within the surveyed population, particularly focusing on the varying needs of elderly and
non-elderly people.
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