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Abstract:

Apparel has the potential to influence the external expression of wearer’s emotional state and can even empower
them, making patients’ hospital wearing a crucial factor in their emotional experience and medical treatment. This
study aims to investigate the emotional factors that drive patients’ behavioral responses to hospital gowns using the
pleasure–arousal–dominance (PAD)model. With the survey conduction and data analysis, the results identified that
the color and silhouette of hospital gowns lead to the emotional experience of arousal, while the structure leads to the
emotional experience of dominance, which in turn brings patients a high sense of pleasure and further affect their
acceptance and willingness to continue wearing hospital gowns. Based on the results of the research, new hospital
gowns were designed and validated, which further confirmed the relationship between the attributes of hospital
gowns and emotions of patients. Thus, by extending the PADmodel to the context of patients’ use of hospital gowns,
this study provides designers with a basis for creating emotionally driven atmosphere factors in the development of
hospital gowns for the Chinese market that improve acceptance and continuation of hospital gowns, making a
valuable contribution to knowledge in this field.
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1. Introduction

The hospital gown refers to the apparel worn by patients during
medical procedures and treatments in medical institution
to provide protection, convenience, and easy cleaning for
patients, as well as to identify patients as being under medical
care [1]. Due to the influence of various social cultures, there
are differences between the hospital gowns used by patients in
domestic and foreign medical institutions. Chinese hospital
gowns resembling loose pajamas with long sleeves made of
soft, breathable cotton with patterns like stripes, dots, or plaid
[2]. Colors used in Chinese hospital gowns are generally light,
such as light blue, white, and light gray, and are proven to help
stabilize patients’ emotions and moods during hospitalization
[3]. It is noted that hospital gowns can vary in terms of color and
pattern even within different departments and hospitals in the
same country. In other countries, such as Canada and the
United States, hospital gowns come in styles such as open-
back robes, open-front bathrobes, and jumpsuits with button
snaps, which are considered more convenient for medical pro-
cedures than those in China. The colors used in these countries
are also typically light, such as light blue, light green, and pink.

Besides the various styles of hospital gowns, the existing stu-
dies also focused on their function and comfort, with attention

given to the drawbacks of current designs and suggestions for
improvement. For instance, hospital gowns with a pyjama style
may not provide adequate ventilation when patients spend
most of their time in bed, and continued moisture in certain
areas can cause allergies [4]. Moreover, patients wearing hos-
pital gowns with an open-back robe may have difficulty tying the
robe at the back themselves, particularly if they have arm
injuries. To address these issues, scholars have proposed
alternative hospital gown designs. For example, Lam et al
developed a chitosan blend knitted jersey for hospital gowns
to improve ventilation, resulting in a more comfortable and dry
experience for patients even after extended periods in bed [5].
Arunachalam and D’Souza proposed a one-piece gown design
with overlapping panels that snap together, allowing patients to
easily access the gown without assistance [6].

In addition to the function and comfort, hospital gowns are also
linked to patients’ emotions. A study by Lorts has shown that
wearing open-back robes with uncovered hips can make
patients feel uncomfortable and awkward [7]. Topo and
Iltanen-Tähkävuori found that hospital gowns can become a
symbol of weakness, sickness, and poor health, triggering
emotions such as annoyance, disappointment, or even depres-
sion [8]. To improve these issues, some researchers have
developed comfortable and personalized hospital gowns to
enhance the positive feelings of patients. For example, Kwon
and Yim studied patients’ preferences for color, pattern, and
texture in hospital gowns in Korea and proposed two designs
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to promote feelings of security and calm during medical treat-
ments [9]. Frankel et al. focused on the privacy of patients’
bodies and developed a series of hospital gowns in different
apparel structures for different diseases, resulting in patients
feeling protected and secure [10]. Hwang et al. focused on the
material and structure of apparel and developed a two-piece
knitted maternity hospital gown that can ensure patient privacy
and improve the physical and psychological comfort of patients
at different stages of parturition [11]. Jha worked on the struc-
ture of apparel and has developed a hospital gown with open
back and Velcro closure elements, which can be easily worn
and taken off while sitting and protects privacy by reducing
patients’ sense of shame and powerlessness [12]. It can be
found that the existing studies more focus on discovering the
impact of partial attributes of hospital gown on patients’ emo-
tions and then propose its corresponding designs. However,
these studies have not considered the most common design
attributes of hospital gowns as a whole and barely pay attention
to the relationship between the attributes of hospital gowns and
emotional responses from patients, which makes the deficiency
for theoretical foundation for emotional hospital gown design.

Even though there is no relationship between hospital gowns
and emotional responses from patients, quite a few studies
have covered the emotional responses modeling, which can
be the fundamental for the aforementioned relationship devel-
opment. Generally, there are two types of emotional modeling
method. The first one is by using discrete emotion labels to
establish models such as happiness, sadness, and anger.
The second method involves more comprehensive multidimen-
sional representation models such as the valence–arousal–
dominance model, the evaluation–potency–activity model, and
the pleasure–arousal–dominance (PAD) model [13]. Multidi-
mensional emotional representation is more comprehensive
than discrete emotion labels as it captures more fine-grained
information, and discrete emotion labels can always be
mapped to certain points in a multidimensional emotional space
[14]. Among multidimensional representation models, PAD is
quite popular. It was developed by Mehrabian and Russell, and
it illustrates the emotional dimensions created by surrounding
stimuli, which affect individuals’ behaviors [15–17]. The PAD
model is mainly composed of three states: pleasure–displea-
sure, which refers to positive versus negative emotional states;
arousal–nonarousal, which is defined in terms of the level of
energized versus soporific feels; and dominance–submissive-
ness, which indicates the emotion of control and influence over
one’s surroundings and others versus being controlled or influ-
enced by situations and others [16]. The PAD model has been
employed in many domains where human emotions need to be
considered. For example, Jaeger et al. developed 24 emojis
using the PAD model to measure the perceived appropriate-
ness of foods and beverages [18]. Moreover, Hsieh et al. inves-
tigated the emotional drivers of branded app atmospherics in
brand relationships by applying the PAD model [19]. Although
few studies have applied the PAD model to human emotional
responses to apparel, it has the potential to identify such rela-
tionships. This study aims to employ the PAD model to detect
various emotional responses from patients based on their hos-
pital wearing during their treatments.

This study applies the PAD model to examine how the attri-
butes of hospital gowns impact patients’ emotional responses,
their acceptance, and willingness to continue using them. First,
we analyze the relationship between hospital gown attributes
and patients’ emotional responses, and then construct hypothe-
tical relationships between the PAD model and hospital gown
attributes. Second, confirmatory factor analysis (CFA) and struc-
tural equation modeling (SEM) are used to analyze the relation-
ships. In the end, a validation scheme is designed to test these
relationships. It can be noted that the developed relationship
between hospital gowns and patients’ emotions can be referred
to hospital gown design to improve the satisfaction of patients.

2. Research model and hypotheses

2.1. Research model

The study has conceptualized a research model by drawing
from the PAD theory and design theory in the context of the
hospital gown. Emotional dimensions of arousal, dominance,
and pleasure created by stimuli of hospital gown attributes
affect behavioral responses of patients. The very common
attributes of hospital gowns are defined to include texture,
color, pattern, silhouette, structure, function, and ergonomics
[9,10,20,21]. Figure 1 shows the framework of the research
model.

2.2. Hypotheses

The texture of apparel refers to the surface attributes of apparel
fabrics [22]. Texture of apparel conveys the visual information
of apparel surface, providing a sense of touch in the mind that
influences the wearer’s prediction of how comfortable the
apparel will be [22]. Previous studies have shown an increasing
interest in using intrinsic cues of texture to evaluate apparel
quality [23,24]. By creating high-quality textured apparel,
patient selection behavior can be positively influenced [24].
Patients generally prefer good texture appearing senior and
gentle, and these good textures can promote patient accep-
tance and satisfaction toward apparel [6,20]. It is noted that
apparel with quality visual texture can enhance the sense of
stability and shape, have a positive visual impact on patients,
and stimulate their mental vitality [25]. Therefore, we propose
the following hypothesis:

H1: The texture of the hospital gown is positively correlated with
the arousal (A) of patient’s dress intention.

Color is one of the surface attributes s of fabrics, and it is a more
obvious element of a hospital gown that can be captured by
patients at the first glance [26]. The use of color cannot be
separated from the emotional factors assigned to it, and the
association between color and emotion is the result of people’s
long-term experience and accumulation, as well as a dual
reflection of historical culture and real life [27]. Kodžoman pro-
poses that color is the primary criterion to define the visual
impression of any apparel [28]. Previous studies have shown
that the color of apparel can evoke emotions in patients in a
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hospital setting. For example, the blue and white color scheme
of hospital gowns can convey a sense of comfort and healing,
which can help patients to develop a calm and stable emotional
state [3]. The application of color in a patient hospital gown
often refers to the theory of color psychology, with the expecta-
tion of helping to alleviate psychological discomfort and even
physical pain [11]. Different colors can produce different phy-
siological and emotional effects, but they will all arouse
patients’ preexisting impressions and feelings about color
through the information conveyed at first glance. Therefore,
the following hypothesis is proposed:

H2: The color of the hospital gown is positively correlated with
the arousal (A) of patient’s dress intention.

Pattern is another surface attribute of fabrics that can range
from simple geometric shapes to complex designs. It can add
interest and visual appeal to a hospital gown and also convey
cultural or personal significance [9]. Hrga and Frumen have
discovered that a pattern can trigger a wearer’s visual attention
and recognition and can generate new feelings by combining
with background information [29]. People’s perception of dif-
ferent patterns through vision is derived from their perception
of things or psychological effects from life experiences [30]. It is
noted that patients are in prolonged contact with their hospital
gowns, and the pattern of the hospital gowns is an important
factor that can affect their physical and mental well-being and
mood [31]. After observing a pattern, it can awaken a patient’s
existing experiences and subconsciously search for objects
similar to that pattern to assign emotions. Therefore, the fol-
lowing hypothesis is proposed:

H3: The pattern of the hospital gown is positively correlated with
the arousal (A) of the patient’s dress intention.

The silhouette of apparel is a representation of its shape,
encompassing the overall cut, fit, and perceived appearance
of apparel [28]. A well-crafted silhouette can elicit favorable
behavioral responses, such as increased favorability and will-
ingness to wear apparel [28]. Jankovska and Park have pointed
out that since patients are increasingly concerned with body
shape during their hospitalization, a good design for the

silhouette of a hospital gown can be an effective means of
achieving this goal [32]. A carefully designed silhouette can
improve the aesthetics of a hospital gown and contribute to
improving a patient’s overall appearance, leading to a positive
wearing experience and evoking positive emotions. There-
fore, the following hypothesis is proposed:

H4: The silhouette of the hospital gown is positively correlated
with the arousal (A) of the patient’s dress intention.

The structure of apparel refers to how apparel is constructed,
and it is related to the silhouette, craftsmanship, and the cutting
of each individual part of apparel [33]. The design of the struc-
ture involves the modification of local structural components,
adjustments to internal structural lines, and improvements to
the overall shape of the apparel [34]. The structure of the
apparel affects not only its appearance but also its comfort
during wear [11]. The size of the structure, the positioning of
the components, and the construction techniques used to
assemble them all determine the balance between conveni-
ence and appearance of the apparel, which is a crucial factor
in wearer’s emotional response [35]. For instance, the study by
Drossman and Ruddy indicates that the back-opening structure
of hospital gowns may elicit feelings of shame during medical
treatment [36]. Conversely, when a hospital gown is designed
to allow for free movement of the patient’s limbs during medical
treatment, the dominant experience may be one of control,
which can evoke positive emotions. Therefore, we propose
the following hypothesis:

H5: The structure of the hospital gown is positively correlated
with the dominance (D) of the patient’s dress intention.

The function of apparel primarily includes its ability to protect
the body in various environments, assist in daily life activities,
and facilitate social interaction in group settings [37]. Hospital
gowns as specific apparel must fulfill functional requirements
such as effective protection and clear identification for patients
in medical environments [25]. The function of hospital gowns
also impacts patients’ emotions and can trigger unique cogni-
tive responses to usage [31]. When patients perceive that hos-
pital gowns fulfill their functional needs, their acceptance and
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Figure 1. Research model.

AUTEX Research Journal, Vol. 24, No. 1, 2024, 20230010, DOI 10.1515/aut-2023-0010

http://www.autexrj.com/ 3

http://www.autexrj.com/


satisfaction increase [32], and they are more likely to feel a
sense of control. For instance, Chae found that by adding
more pockets to hospital gowns, patients’ needs for carrying
personal belongings can be met, which not only enhances
satisfaction with hospital gowns but also strengthens patients’
sense of control over them [38]. Therefore, we propose the
following hypothesis:

H6: The function of the hospital gown is positively correlated
with the dominance (D) of the patient’s dress intention.

Ergonomics in apparel design involves incorporating human-
oriented details to enhance both the functional and structural
effectiveness, resulting in an improved wearing experience
[39]. Hospital gowns serve as a crucial medium of communica-
tion between patients and the external environment, directly
impacting their sensory, psychological experiences, and emo-
tional state [25]. When hospital gowns are well-fitted, comfor-
table, and easy to use, they provide patients a relaxed and easy
wearing experience, leading to higher satisfaction and a sense
of control [6]. For instance, the inclusion of hook and loop fas-
teners on hospital gowns for disabled patients allows them to
put on and remove the gown independently, increasing their
perceived control over the external environment [40]. There-
fore, we propose the following hypothesis:

H7: The ergonomics of the hospital gown is positively corre-
lated with the dominance (D) of the patient’s dress intention.

In the PAD model, there are three emotional states including
arousal, pleasure, and dominance. Studies conducted by
Kumar et al. have revealed that there is a correlation between
arousal and pleasure, with arousal having a causal relationship
with pleasure [41]. The level of arousal experienced by patients
in a medical setting can impact their sense of pleasure, which in
turn can influence their satisfaction and acceptance of the hos-
pital gowns. Other studies have also shown that happiness has
a positive effect on emotional arousal, with this effect being
even more pronounced in favorable environments [42]. This
positive relationship encourages patients to have positive emo-
tional responses and enhances their level of arousal [43]. Thus,
when patients experience a high level of emotional arousal,
they are more likely to feel pleasant emotions and be more
willing to accept hospital gowns, which can lead to their con-
tinued use.

Studies on the emotional state of dominance have indicated
that perceived control can influence a person’s behavior,
such as their continued use [44]. In the medical environment,
patients require a greater sense of perceived control over their
hospital gowns to reduce uncertainty in use and increase satis-
faction [36]. This viewpoint is mainly derived from the fact that
hospital gowns serve as a communication medium between
patients and the external environment and need to be control-
lable for patients. Moreover, various studies have demon-
strated that the sense of autonomy and freedom that users
experience in service can largely enhance their perceived
advantage, thereby allowing them to gain a sense of control
and maintain a positive behavioral state [45,46]. Thus, when
patients feel that they have control over the use of their hospital

gowns, they are more likely to develop a liking for them and be
encouraged to continue using them.

Therefore, we propose the following hypothesis:

H8: Patients’ emotional arousal (A) is positively correlated with
pleasure (P) in patients’ dress intention.

H9: Patients’ emotional dominance (D) is positively correlated
with pleasure (P) in patients’ dress intention.

Pleasure can motivate patients to form an emotional connec-
tion with their hospital gowns, which can develop into accep-
tance and a willingness to continue using them. Emotional
feedback generated by the design attributes of hospital gowns
can enhance patients’ pleasure, which can then be translated
into positive evaluations of the quality and satisfaction of the
hospital gowns. Previous studies have shown that the greater
the level of positive stimulation a service experience provides
for users, the higher their satisfaction with the product [47].
Hospital gowns stimulate patients’ senses and trigger emo-
tions, allowing them to generate positive evaluations of the
hospital gowns through their pleasant emotional expressions.
This, in turn, can result in positive acceptance and a willingness
to continue using them. Therefore, we propose the following
hypothesis:

H10: Patients’ emotional pleasure (P) is positively correlated
with the behavioral responses (i.e., acceptance and willing-
ness) in patients’ dress intention.

3. Method

3.1. Questionnaire design

The questionnaire used in this study had a specific focus on
assessing emotional responses toward hospital gowns. It
includes three main components: profile inquiries, a scale
designed to identify attributes related to hospital gowns, and
an emotional response scale. Each of these components con-
sisted of multiple questions. The profile questions were designed
to adhere to several standards for participant selection. These
standards aimed to ensure participants’ hospitalization experi-
ence, duration of hospital stay, reasons for hospitalization, and
the duration of hospital gown usage during their stay. These
criteria were crucial in exploring existing issues and under-
standing the needs and preferences regarding hospital gown
usage. The scale employed to identify attributes of hospital
gowns consisted of seven aspects, including texture, color, pat-
tern, silhouette, structure, function, and ergonomics. To assess
the texture dimension of hospital gowns, this study used five
questions adapted from the study by Cho and Kamalha et al.,
and to evaluate the color and structure dimensions, four ques-
tions from Edvardsson’s work were incorporated [20,48,49].
Moreover, three questions from the study by Kam and Yoo
were used to measure the pattern and silhouette dimensions,
and 2 and 10 questions, respectively, drawn from the studies
by Hwang et al. and Arunachalam and D’Souza were employed
to evaluate the ergonomic and functional dimensions [6,11,25].
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Regarding the emotional response scale, it was adapted from
questions applied in the study by Mehrabian et al., and emotional
responses can be evaluated by using measures of pleasure,
arousal, and dominance [15]. For these scales in the question-
naire, seven-point Likert scale was applied with “1” indicating
strong dissatisfaction, “4” indicating neutrality, and “7” indicating
strong satisfaction.

3.2. Participants

The study employed 146 healthcare workers, 124 hospitalized
patients, 145 former hospitalized patients, and 5 escorts who
had come into contact with or worn hospital gowns to answer
the questionnaire. They are from various cities in China and
included both men and women, with a wide age distribution
covering all age groups. Participants aged 21–30 and 31–40
years accounted for the majority, with a total of 47.6% (199) and
24.0% (101), respectively.

3.3. Data collection

The study collected data from China involving online surveys
and offline visits to healthcare institutions. Before the question-
naire survey, a preliminary experiment was designed to obtain
data and feedback from 151 hospitalized patients through off-
line visits. According to the data obtained and participants’ sug-
gestions, the questionnaire settings were modified, and the
selection of participant was adjusted to conduct the final appro-
priate questionnaire survey. In the formal survey, online ques-
tionnaires (https://www.wjx.cn/vm/OpuAPNE.aspx#) were the
main data collection method, with the questionnaires uploaded
to communication communities of many hospitals in China and
forums of relevant medical institutions. Offline visits were made
to many public hospitals in southwest China. Informed consent
was formally obtained from each participant before the data
collection. A total of 508 questionnaires were collected. In the
process of data organization and cleaning, a part of question-
naires has incomplete and invalid answers, which are excluded
to ensure the accuracy and reliability of the final data. A total of
420 records were ultimately retained for data analysis.

3.4. Statistical analyses

In this study, the measurement model was assessed by exam-
ining internal consistency reliability, underlying relationships
between measured variables, convergent validity, and discrimi-
nant validity using Rstudio. The internal consistency reliability for
constructs was evaluated using the Cronbach’s Alpha index [50].

Exploratory factor analysis (EFA) was conducted to identify the
underlying relationships between measured variables, where
the Kaiser–Meyer–Olkin (KMO) value, cumulative variance
interpretation rate after rotation, and the p-value of Bartlett’s
test were obtained [51,52]. Convergent validity and discrimi-
nant validity were evaluated using CFA, and various model
fitting indices, including goodness of fit index (GFI), root mean
square error of approximation (RMSEA), restricted maximum
likelihood residual (RMR), comparative fit index (CFI), Tucker-
Lewis index (TLI), and standardized root mean square residual

(SRMR), average variance extracted (AVE), composite reliability
(CR), and factor loading were obtained [53–56]. It is noted that
items of variables with weak correlations were removed using
the factor loading index [54,56].

Moreover, SEM was adopted for further data analysis, as it is an
efficient method for multidimensional modeling and measuring
inner relationships among variables, and it also aligns with the
predictive and verification modeling goals of the study meets
[57]. The SEM was evaluated using model fitting indices (χ2,
df, χ2/df, GFI, CFI, TLI, RMSEA, RMR, and SRMR), modification
indices (MIs), factor loading β (standardized regression coeffi-
cient), and t-value [39,54,58–61]. It is noted that modifications
were made to the SEM by addressing high levels of MI [54,56].

4. Results

4.1. Measurement model

The study conducted an internal reliability analysis for the
survey data, indicating good reliability with a Cronbach’s alpha
coefficient of 0.925 for the overall scale and values ranging
from 0.637 to 0.907 for each dimension of hospital gowns
and measures of PAD, respectively [50]. EFA indicated good
correlation between variables and factors, with a KMO value of
0.893 and a cumulative variance interpretation rate of 65.826%
after rotation, surpassing the recommended thresholds of 0.6
and 50%, respectively [51,52]. However, the indices of CFA did
not initially meet the required criteria, with values falling below
GFI > 0.9, RMR < 0.05, TLI > 0.9, AVE value > 0.5, CR value >
0.7, and factor loading > 0.6 [53–56]. It is noted that a factor
loading between 0.4 and 0.6 can still be acceptable in a con-
struct despite the correlation not being particularly strong [62].
Items with a factor loading less than 0.4 indicate a weak corre-
lation between the factors, and then two items of color, two
items of structure, one item of texture, and one item of silhouette
were considered to be removed, and the CFA was re-run with
modifications to improve fit indices (Table 1). The improved results
showed good fit (χ2/df = 2.750, GFI = 0.901, RMSEA = 0.065,
RMR = 0.039, CFI = 0.922, TLI = 0.931, and SRMR = 0.058). The
subsequent study was based on these improved variables.

4.2. Structural equation modeling

SEMwas used to test the hypotheses, with criteria for fit indices
including χ2/df < 3, GFI > 0.9, CFI > 0.9, TLI > 0.9, RMSEA <
0.1, RMR < 0.05, and SRMR < 0.10 [39,54,58–61]. The pre-
liminary SEM results (χ2 = 2109.669, df = 671, χ2/df = 3.144,
GFI = 0.776, CFI = 0.813, TLI = 0.793, RMSEA = 0.072, RMR =
0.215, SRMR = 0.1) did not meet the criteria, which may contain
correlations that have been ignored. Thus, the model was mod-
ified by using MI to identify high levels, variables and items with
MI greater than 20, and a free parameter using covariance
[53,54,56]. The improved SEM model, as shown in Figure 2,
had good fit indices (χ2 = 1211.414, df = 634, χ2/df = 1.911, GFI
= 0.910, CFI = 0.925, TLI = 0.912, RMSEA = 0.047, RMR =
0.047, SRMR = 0.056). The SEM results validated the hypoth-
eses (Table 2): H1 (β = −0.062, p > 0.05), H2 (β = 0.405, p <
0.001), H3 (β = −0.133, p > 0.05), H4 (β = 0.453, p < 0.001), H5
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Table 1. Measurement model evaluation

Item Loading

Function (α = 0.907, CR = 0.908, AVE = 0.499)

Hospital gowns can effectively conceal privacy and protect the body from external harm (Protection) 0.803***

Hospital gowns are easy to put on and take off, to treat and to move around (Convenience) 0.645***

Hospital gowns are easy to keep clean and hygienic (antifouling) 0.699***

Hospital gowns are well ventilated and easy to absorb moisture and perspiration (hygroscopicity) 0.678***

Hospital gowns are not easy to be contaminated with dust, antimite, and not easy to cause allergy (anti-allergic) 0.706***

The fabric of the hospital gowns can inhibit the growth of bacteria (bacteriostatic) 0.656***

Hospital gowns are not easy to wrinkle and can be quickly restored and leveled. (Wrinkle resistance) 0.729***

Hospital gowns are not easy to static electricity, which will not affect the use of specific instruments (antistatic) 0.705***

Repeated rubbing and washing of hospital gowns without ball (abrasion resistance) 0.723***

Hospital gowns are easy to identify patients (identification) 0.707***

Ergonomics (α = 0.653, CR = 0.658, AVE = 0.491)

The size of the hospital gowns are suitable and comfortable to wear (Size) 0.743***

Fine workmanship of hospital gowns, not shell-off, not pricking (Technology) 0.655***

Structure (α = 0.642, CR = 0.660, AVE = 0.330)

The structure of the hospital gowns is one piece. 0.637***

The structural lines of the hospital gowns are fine and neat, including split lines, stamped lines, wrapping
lines, etc.

0.784***

Texture (α = 0.844, CR = 0.846, AVE = 0.528)

The hospital gowns are flexible and has a strong sense of flowing lines 0.863***

The thickness of the hospital gowns are moderate and the fabric is opaque 0.764***

The hospital gowns have a good sense of crispness and stable modeling effect 0.665***

The luster of the hospital gowns are moderate and the visual feeling is soft 0.729***

Silhouette (α = 0.662, CR = 0.666, AVE = 0.400)

The silhouette of the hospital gowns are in the shape of a straight, neat line (H-shaped) 0.601***

The silhouette of the hospital gowns are a generous and strong inverted trapezoid (T-shaped) 0.613***

Pattern (α = 0.637, CR = 0.650, AVE = 0.383)

Natural themes: plants, flowers, cartoons, etc. 0.616***

Geometric themes: wave points, squares, stripes, etc. 0.610***

Arrangement: space blank, wide spacing. 0.636***

Color (α = 0.646, CR = 0.696, AVE = 0.404)

The overall color of the hospital gowns are warm with dark 0.820***

The overall color of the hospital gowns are cool with dark 0.779***

Item Loading

Pleasure (α = 0.879, CR = 0.882, AVE = 0.653)

Unhappy - Happy 0.879***

Melancholic - Contented 0.709***

Despairing - Hopeful 0.814***

Annoyed - Pleased 0.822***

(Continued)
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(β = 0.168, p < 0.05), H6 (β = −0.027, p > 0.05), H7 (β = 0.089,
p > 0.05), H8 (β = 0.198, p < 0.05), H9 (β = 0.266, p < 0.001),
and H10 (β = 0.181, p < 0.05). As shown in Table 2, the abso-
lute values of β (standardized regression coefficients) among
the hypotheses are all greater than 0.02, indicating relatively
favorable explanatory ability [59,63]. The plus or minus sign of
the β can reflect the positive and negative relationship between
variables [63]. For instance, p < 0.05 and t-value ≥ 1.96 indicate
that the relationship supported by the model is valid [63]. How-
ever, other insignificant correlations are not supported by the
model.

Therefore, based on the structural model assessment, only six
hypotheses (H2, H4, H5, H8, H9, and H10) were statistically
proved to be significant, as they followed the t-value of greater
than 1.96 and p < 0.05. Meantime, β are all plus sign, indicating
a positive correlation. Specifically, the results indicated that
patients’ arousal is associated with the color (H2) and silhou-
ette (H4) of their hospital wear, while the association with tex-
ture (H1) and pattern (H3) could not be supported. Patients’
hospital wear structure (H5) is associated with dominance,
but the correlation with function (H6) and ergonomics (H7)
could not be supported. Arousal (H8) and dominance (H9)

Table 1: Continued

Item Loading

Arousal (α = 0.778, CR = 0.779, AVE = 0.469)

Sleepy - Wide-awake 0.622***

Calm - Excited 0.694***

Relaxed - Stimulated 0.680***

Dull - Jittery 0.737***

Dominance (α = 0.798, CR = 0.800, AVE = 0.500)

Controlled - Controlling 0.726***

Submissive - Dominant 0.642***

Awed - Important 0.705***

Influenced - Influential 0.752***

Behavioral responses (α = 0.642, CR = 0.644, AVE = 0.475)

How would you like to wear a hospital gown while in the hospital? (Acceptance intention) 0.701***

How acceptable is it for you to wear a hospital gown continuously while in hospital? (Continuous usage intention) 0.678***

Notes: CR, composite reliability.
***p < 0.001; standardized factor loadings are reported.

Texture

Pattern

Color

Silhouette

Structure

Function

Ergonomics

Arousal

Dominance

Pleasure Behavioral Responses0.251*
0.609***

Figure 2. Hypotheses test results. *p < 0.05; ** p < 0.01; *** p < 0.001; ns = not significant.
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are associated with pleasure, which is also associated with
Response (H10).

Furthermore, based on Table 2, several extended correlations
are funded as well. In Table 2, the absolute values of all β are all
greater than 0.02, the t-values are all greater than 1.96, and p <
0.05, indicating the significant correlations. These correlations
with plus β include that patients’ hospital gown texture is posi-
tively linked with behavioral response, patients’ hospital gown
silhouette is positively associated with pleasure and behavioral
response, patients’ hospital gown function is positively linked
with behavioral response, and patients’ arousal is positively
associated with dominance.

5. Validation

In this section, an experiment was described to validate the
hypotheses supported by the model (SEM). The general
method for validation is to develop a test bed in which partici-
pants will comment on a general hospital gown that commonly
worn in Chinese hospitals and new hospital gowns designed
based on the aforementioned supported hypotheses of attri-
butes (color, silhouette, and structure) and extended correlation
of attributes (function) through CAD (Figure 3). It is noted that
for all the participants, texture promoted positive emotions,
while function remained controversial; thus, this study excluded
texture in the validation. The participants will first rate their
positive emotions toward the attributes of the general hospital

gown, then the new hospital gowns will be created according to
the supported hypotheses and the participants will rate the
attributes of new hospital gowns. Finally, the scores of general
hospital gown and new hospital gowns rating by participants
will be applied in the PAD model and compared to see whether
the hospital gowns designed based on each supported hypoth-
esis can promote the positive emotions.

In particular, in this tested, 14 healthcare workers, 47 hospita-
lized patients, and 27 former hospitalized patients were invited
to participate in the experiment. The reasons for recruiting the
participants are as follows: (1) The participants are mostly from
the previous questionnaire who well understand this research;
and (2) the participants cover all age groups as well as both
genders, which mainly range from 21 to 40 years old accounted
for the majority. Each of them was asked to fill out a question-
naire regarding the general hospital gown and new hospital
gowns. The questionnaire contained a scale to identify attri-
butes of hospital gowns and an emotional response scale
resemble to the previous questionnaire in Section 3.1 with
seven-point Likert scale and figures of general hospital gown
and new hospital gowns. The participants were asked to rate
their positive emotions toward the general hospital gown and
new hospital gowns (Figure 3). In total, there were six sets of
data for rating concerning six types of hospital gowns (one
general hospital gown and five new hospital gowns).

The next step was to use each set of rating data as the input for
the PAD model to obtain the positive emotions of patients

Table 2. Result of structural model

Hypotheses Path β t-value Result

H1 Texture → Arousal −0.062ns −0.602 Not supported

H2 Color → Arousal 0.405*** 5.234 Supported

H3 Pattern → Arousal −0.133ns −1.628 Not supported

H4 Silhouette → Arousal 0.453* 3.687 Supported

H5 Structure → Dominance 0.168* 2.444 Supported

H6 Function → Dominance −0.027ns −0.467 Not supported

H7 Ergonomics → Dominance 0.089 ns 1.418 Not supported

H8 Arousal → Pleasure 0.198** 2.738 Supported

H9 Dominance → Pleasure 0.266*** 3.780 Supported

H10 Pleasure → Behavioral response 0.181** 2.804 Supported

— Texture → Pleasure 0.028ns 0.357 —

— Texture → Behavioral response 0.186* 2.007 —

— Silhouette → Pleasure 0.251* 2.502 —

— Silhouette → Behavioral response 0.363** 2.727 —

— Function → Behavioral response 0.216* 2.461 —

— Ergonomics → Pleasure 0.136ns 1.683 —

— Arousal → Dominance 0.609*** 8.850 —

Notes. β, standardized regression coefficient.
*p < 0.05; ** p < 0.01; *** p < 0.001; ns = not significant.
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toward different attributes of general hospital gown and new
ones concerning the hypotheses, respectively. At this point,
by comparing the results of PAD model, the effectiveness of
the new hospital gowns supported by the hypotheses can be
determined.

Figure 4 displays the scatter plot representing participants’
PAD dimensions, where larger bubble sizes indicate a greater
number of individuals sharing exactly the same PAD data,
aggregated to form larger bubbles. By comparing Figure 4a
and b, it shows the positive emotions of participants toward

Figure 3. 3D model of the hospital gown in the questionnaire. (a) General hospital gown, (b) new hospital gown (improve all design attribute), (c)
new hospital gown (only improve the color attribute), (d) new hospital gown (only improve the silhoueete attribute), (e) new hospital gown (only
improve the structure attribute), and (f) new hospital gown (only improve the function attribute).
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the general hospital gown and new hospital gown (improve all
design attributes) designed based on supported hypothesis of
color, silhouette, structure, and function attributes. It is noted
that the scatters in Figure 4b mostly gather in the positions with
high scores for pleasure, arousal, and dominance, indicating

that the new hospital gown designed based on color, silhouette,
structure, and function leads to positive emotions among most
participants, and validating that these attributes are positively
correlated with emotions. By comparing Figure 4a and c, it
shows the positive emotions of participants toward the general

Figure 4. 3-D scatter plots of participants’ PAD dimensions. (a)General hospital gown, (b) new hospital gown (improve all design attribute), (c) new
hospital gown (only improve the color attribute), (d) new hospital gown (only improve the silhoueete attribute), (e) new hospital gown (only improve
the structure attribute), and (f) new hospital gown (only improve the function attribute).
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hospital gown and new hospital gown (only improve the color
attribute) designed based on supported hypothesis of color
attribute. It is noted that the scatters in Figure 4c mostly gather
in the positions with high scores for arousal, indicating that the
new hospital gown designed based on color leads to positive
arousal emotions among most participants, and validating that
color is positively correlated with arousal, that is, H2 hold true.
By comparing Figure 4a and e, it shows the positive emotions of
participants toward the general hospital gown and new hospital
gown (only improve the silhouette attribute) designed based on
supported hypothesis of silhouette attribute. It is noted that the
scatter in Figure 4d mostly gather in the positions with high
scores for arousal, indicating that the new hospital gown
designed based on structure improves most participants’ emo-
tion of arousal, validating that structure is positively correlated
with arousal, that is, H4 holds true. By comparing Figure 4a and d,
it shows the positive emotions of participants toward the
general hospital gown and new hospital gown (only improve
the structure attribute) designed based on supported hypoth-
esis of structure attribute. It is noted that the scatters in Figure
4e mostly gather in the positions with higher scores for dom-
inance, indicating that the new hospital gown designed based
on structure enhances most participants’ sense of control and
dominance, and validating that structure is positively correlated
with dominance, that is, hypothesis H5 holds true. By com-
paring Figure 4a–f, it shows the positive emotions of partici-
pants toward the general hospital gown and new hospital
gown (only improve the function attribute) designed based on
supported hypothesis of function attribute. It is noted that the
scatters in Figure 4f mostly gather in the positions with high
scores for pleasure and arousal, and a small group of them
gather in the position with high scores in dominance, indicating
that the new hospital gown designed based on function attri-
butes improves most participants’ perception of pleasure and
arousal, while having a lower perception of dominance, vali-
dating that the function of hospital gowns is positively corre-
lated with the pleasure, arousal and dominance, thus beha-
vioral response of patients.

Therefore, all the new hospital gowns designed based on each
attribute (color, silhouette, structure, and function) improved the
positive emotions of most participants in all dimensions (plea-
sure, arousal, dominance and behavioral response), and H2,
H4 as well as H5 supported by the model were validated, so as
the additional relationships between hospital gowns and
function.

6. Conclusion and discussion

The aim of this study is to develop the causal relationship
linking the attributes of hospital gowns to patient behavioral
responses, from the perspective of the patient’s emotional
response. Previous studies on patients’ hospital gown have
mainly focused on functional or aesthetic aspects to explore
patient acceptance and continued usage intentions. However,
despite the significance of emotional factors for patients, the
analysis of emotional responses to hospital gown attributes has
been limited. Drawing on apparel composition theory and the

PAD theory, this study reveals and validates the causal rela-
tionship by which apparel attributes (i.e., function, ergonomics,
structure, silhouette, pattern, color, and texture) trigger patients’
emotional responses (i.e., pleasure, arousal, and dominance)
and determine their behavioral responses. This research contri-
butes to theoretical and practical guidance by extending the
application of PAD theory to hospital gown design, providing
insights for designers to create hospital gowns that increase
patients’ emotional satisfaction. Theoretical and practical impli-
cations are discussed in the following sections.

6.1. Theoretical implications

This study offers several theoretical contributions. First, the
present study expands on how patients’ emotional experience
of dominance in hospital gowns is influenced by attributes of
hospital gowns including structure, function, and ergonomics.
Previous studies have highlighted the importance of proper
apparel structure in promoting patient self-esteem and control
of dressing hospital gowns [10,11]. In addition to that, our study
offers a more confirmed view by showing that hospital gown
structure can encourage patients to experience dominant emo-
tions, while function plays a key role in driving patient beha-
vioral responses. By designing apparel with a reasonable struc-
ture that accurately conforms to the body’s contours and meets
patients’ aesthetic and comfort needs, healthcare providers can
promote patients’ experience of dominant emotions, as well as
their acceptance and continued use of the apparel. This finding
is consistent with the results of the study by Arunachalam and
D’Souza [6]. Moreover, our study highlights the importance of
function as a driver of patient behavioral responses. The func-
tional attributes of hospital gowns are critical in meeting
patients’ psychological needs for decent apparel and reliable
use, which in turn affect their acceptance and continued use of
the apparel. This finding is consistent with the previous study
on the decisive factors of apparel selection [32]. In conclusion,
this study contributes to the understanding of the attributes of
hospital gowns that drive dominant emotions by demon-
strating that the structure of hospital apparel can enhance
patients’ emotional experience of control, leading to greater
acceptance and continued usage of hospital attire. Moreover,
this study verifies that the function of hospital gown can
directly influence patients’ behavioral responses.

Second, this study has demonstrated that color and silhouette
play a critical role in triggering patients’ emotional experience of
arousal and behavioral responses. This finding is in line with the
previous studies, indicating that the comfort level of color
matching and the type of silhouette can stimulate and influence
people’s emotions [27]. Moreover, Agarwal pointed out that
color and silhouette directly impact the selection of apparel,
and apparel designs with proper color and silhouette are
more preferred [64]. On the basis of this finding, the present
study reveals that color and silhouette can lead to the emotional
experience of arousal, which in turn results in a higher sense of
pleasure for patients, influencing their acceptance and willing-
ness to continue wearing hospital gowns. Previous studies
have suggested that the color may comfort patients from a
psychological perspective, while the silhouette can affect the
sense of patient’s body shape and practicality of hospital gown.
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Thus, they two were able to improve patients’ willingness of use
and satisfaction toward hospital gown [3]. The current study
provides a more comprehensive view to reveal that color and
silhouette are the driving forces behind patient behavioral
responses, and that emotional arousal is also a crucial attribute
of the hospital gown experience, which in turn promotes the
feeling of pleasure.

Third, this study demonstrates that both texture and function
play key roles in shaping patient behavioral responses. Prior
research has indicated that hospital gowns that meet patients’
needs and provide a high-quality visual sense of fabric can
increase patient satisfaction and willingness to continue wearing
those [11]. Our findings align with those of Hwang et al., who
identified function and texture as the primary factors influencing
patient use and visual perception. However, this study expands
upon previous research by revealing the specific components
that drive hedonic experiences and enhance the emotional
experience of pleasure, namely, texture and function. A well-
designed, functional, and humanized hospital gown can contri-
bute to patient acceptance and continued use, thereby fulfilling
their psychological need for a decent and reliable dress code.

Finally, this study proposes a comprehensive framework for
identifying the key factors that drive emotional responses in
patients with PAD and provides evidence supporting it. The
results demonstrate that dominance and arousal are critical
factors that lead to pleasure and drive patient behavioral
responses to the hospital gown. These findings validate pre-
vious studies on PAD models [30,45]. Moreover, the study
found that patients who have control over the wearing and
taking off of hospital gowns and have gowns that are ergono-
mically designed for them hold positive behavioral feedback
about hospital gown acceptance and continued use. In addi-
tion, the study found that arousal is positively associated with
dominance and pleasure, which is in line with the findings of
Şahin and Güzel [65]. As emotional arousal increases, patients
feel a sense of control over their emotions.

6.2. Practical implications

This study reveals the importance of the emotions induced by
the design attributes of patients’ hospital gown in driving posi-
tive outcomes and validates its usability. For hospital gown
designers and hospital managers, these findings provide valu-
able insights into how to enhance patient acceptance and con-
tinued use of hospital gowns by improving their designs.

First, it is essential for designers to enhance patients’ sense of
control and dominance when wearing hospital gowns, which
can be achieved by improving the structure of the gown
designs. Hospital gowns can be designed to provide patients
with a convenient structure that makes it easy to put on and
take off. Even when mobility is limited, patients can still put on
and take off the gown themselves or with assistance from
others. For example, the hospital gown for orthopedic patients
can have a Velcro opening at the injured site that can be
partially opened and closed to reduce the difficulty of putting
on and taking off [31]. Moreover, hospital gowns can be
designed with pockets for medical instruments and openings

for medical examinations. For instance, patients may have
indwelling needles in their wrists, necks, or waists, and small
pockets in the gown can hold the exposed tube heads when
not in use. The humanized structure is developed to facilitate
medical rescue while protecting personal privacy.

Second, it is important for designers to create emotionally
arousing experiences that can stimulate positive feelings in
the patient. This can be achieved by improving the color and
silhouette of the hospital gown. Designers can add visual
appeal by using warm colors and designing silhouettes that
trim the waist-to-hip ratio. Warm colors have been shown to
provide comfort, warmth, and understanding, while a well-con-
toured body shape can help conceal figure flaws. These infec-
tious colors and contoured shapes can suggest a positive
mental state for the patient. For example, cancer patients
may put more effort into grooming themselves with bright colors
or wearing “normal” clothes to cover blemishes [66]. Further-
more, hospital administrators can standardize the colors and
fine-tune the outline of apparel for different departments to
meet the shape requirements of patients with different condi-
tions, thus enhancing the positive experience of wearing the
apparel. For instance, obstetric hospital gown may extend the
waist silhouette and include straps on either side of the waist to
adjust to the changing body shape during pregnancy.

Third, designers need to aim for positive behavioral responses
from patients, which can be achieved through improving the
texture and function of the hospital gown. High-quality texture
can enhance the seniority and gentleness of the hospital gown,
and full function can meet a variety of needs of patients. Gordon
and Guttmann suggest that users can choose delicate and soft
textures and gowns with privacy and hygiene protection func-
tion to enhance the haptic and visual senses of a hospital gown
[67]. To effectively develop hospital gowns, designers should
experience and investigate patients’ wearing issues in a hos-
pital setting. Through interviewing patients about their feelings
while wearing hospital gowns, Syed et al. identified five factors
that hospital gown development should focus on utility,
economy, comfort, dignity, and aesthetics [68]. Therefore, it is
important to understand the detailed needs of patients in the
application of patient gowns and conduct a good design to elicit
positive behavioral responses from patients.

6.3. Limitations and future research

This study has three main limitations that present opportunities
for further research. First, the data used in this study were
collected from specific regions of China, and future studies
could expand and refine the sample size collected in each
region to improve the breadth and precision of the geographical
distribution of the data. Meanwhile, due to the limitation of the
total number of patients’ participants being younger than 21
years, and the willingness of participants older than 40 years,
a majority of individuals aged 21–40 years participated in this
study for model development. This demographic skew might
not fully represent the perspectives of various age groups,
and the future work will overcome these issues and try to cover
more various groups of individuals. Second, the data were
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collected through an online survey method, which has its limita-
tions. Third, the study used cross-sectional data to understand
patients’ perceptions and behavior, limiting the understanding
of internal changes. As patients’ emotional responses to wear
hospital gowns are constantly changing with the evolving social
developments and the spatial and temporal contexts, such as
the color and function of the gown, future studies should adopt
a longitudinal design to test this research model and improve
the representativeness of data and the conclusiveness of the
findings. Finally, the study did not consider the effect of person-
ality factors on the emotional response to hospital gowns. Since
patient preferences and acquired experiences with hospital
gowns are influenced by unique personality traits, patient per-
sonality factors can affect emotional responses. Therefore,
future studies could consider adding patient personality factors
to the study of the emotionality of hospital gowns.
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