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Abstract: The concept of color empowerment is a recent study that combines color 
with architecture, industry, and product design. The concept of color empowerment 
emphasizes the influence of color on the physiological and psychological aspects of 
people's existence, and strengthening the design of color empowerment can help 
hospital inpatient wards to sort out their functions, explore the potential functions of 
color, and explore the positive impact of color on the hospital inpatient 
environment. By analyzing representative and positive hospital designs with case 
studies, we can extract the color characteristics, combine color with the needs of 
hospital users, find more functions brought by color, create a good medical 
environment, relieve patients' psychological stress and enhance the body's ability to 
resist disease, and help patients recover as soon as possible. In practice, it is 
necessary to combine the actual situation and clarify the main points and attention to 
the application of color in the interior design of medical buildings, so as to lay a 
solid foundation for the subsequent work and improve the effect and level of ward 
design. 
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1. Introduction 

 

Under the influence of the COVID-19 virus epidemic, the capacity, equipment and 

environment of modern hospitals are gradually changing, and humanistic care and 

psychological guidance in inpatient wards have become one of the focuses of attention. 

The color environment design of hospitals has become an important element in 

influencing people's psychology. In the past, the medical space design in the use of color 

and ornamental characteristics of a single, cannot meet the patient in the hospital in the 

heart of the demand and requirements. Considering the special characteristics of the 

inpatient ward environment, reasonable color empowerment can create a better medical 

building environment, enhance the image and efficiency of the hospital, ease the 

emotions of patients, their families and medical staff, and reduce psychological pressure. 

 

2 Design Impact Analysis of Color Empowerment Theory 

 

Empowerment is a concept that was firstly proposed in the business operation and 

management circles, and its original meaning is that enterprises release power from the 
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top down and give employees the power to work independently under certain principles 

and rules. Empowerment is a kind of management concept that subverts the traditional 

incentive mechanism of enterprises, which is different from the previous mode of 

"company employment-hierarchical management", and is more inclined to the 

innovative mode of "gathering elites - resource sharing", which creates a suitable 

atmosphere and supportive environment to give full play to the creativity of the creative 

elites. It creates a suitable atmosphere and supportive environment to give full play to the 

creativity of the creative elites, quickly perceive the needs of customers, and happily 

create corresponding products and services. This concept of participation in creation 

extends to psychology, where empowerment is equivalent to "awakening", which refers 

to giving energy to others through words, deeds, attitudes, and even the design and 

change of the environment, so as to change the negative state of others. Empowerment in 

psychology includes self-empowerment and external empowerment. Self-empowerment 

is through self-promotion, burning up one's own inner motivation, looking for the 

direction of positive efforts to stimulate personal energy; external empowerment refers 

to the use of words, attitudes, behaviors, or environmental modification, etc., to ignite 

the energy of others or awaken others. It can be seen that empowerment is to stimulate 

the potential energy of people, things and objects in a certain environment or mechanism, 

and to bring this energy into active play, so that it can produce new functions and effects. 

 

The research on color psychology has a long history, and there are scientific 

experimental results on the effects of color on people's physiology and psychology. The 

most representative researches on the influence of color system include the Menzel 

Color System, NCS Natural Color System and PCCS Color System of Japan Color 

Research Institute, whose researches mainly include the characteristics of color, the 

interrelationship between colors and the influence of colors. By combining the effects of 

color on people's bodies and minds with empowerment theory, we can construct a 

pyramid of color empowerment (Figure 1).   

 
Figure 1  Color Empowerment Pyramid 

 

The bottom layer of the pyramid belongs to the tool layer, which is the most basic part, 

including the use of color-related research theories and systems as an empowerment tool; 

the second layer is the extension of the application of the concept of color empowerment 

from management science, including the study of the impact of color on people's 

emotions, physical state and other aspects of the assessment criteria will be involved in 
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the commonly used emotional assessment scales, including self-management ability 

scale, general self-efficacy scale, anxiety self-assessment scale and self-assessment scale. 

The assessment criteria will be intervened in commonly used emotional assessment 

scales, including self-management energy scale, general self-efficacy scale, anxiety 

self-assessment scale, depression self-assessment scale, etc., and also intervene in 

targeted, self-developed scales in different departments according to the actual situation; 

the third layer belongs to the cognitive part of the contents of the negative emotions, such 

as anxiety, depression and agitation, which seriously affects the clinical rehabilitation of 

somatic diseases and the prognosis of the disease1. Under the role of color empowerment, 

the changes in the emotional factors of depression, anxiety, and agitation of the subjects 

are studied, as well as the role of these factors in terms of work status, rehabilitation 

status, and health resources. The highest level as the philosophical level, which affects 

the overall ethical relationships and values, is the ideological level of color 

empowerment. This is an overview of the current basic setting for the theory of color 

empowerment. 

 

Through the analysis of the PCCS color system into the color empowerment pyramid, in 

the overall environment design of hospital wards, mainly through different hue, lightness, 

purity and hue to convey different perceptions, bring different emotions and mental 

states, but also make the hospital inpatient wards environment to produce different 

semantic and emotional value. Therefore, in the design of hospital inpatient wards, the 

three attributes of color and the design of tone are the main elements that produce design 

impact. Hue produces various associations, cold colors produce a sense of cleanliness, 

warm colors produce a sense of friendliness and warmth, and the brightness of colors 

affects the overall environmental space. 

 

Brightness and purity in the PCCS color system is divided into twelve shades, which are 

vivid tones (V), strong tones (S), bright tones (B), light tones (It), light tones (sf), dark 

tones (dp), cloudy tones (d), dark tones (dk), pale tones (p), light grey tones (ltg), grey 

tones (g), and dark grey tones ( dkg ), hospital inpatient The color of the ward contains 

several aspects such as interior decoration, signage, indoor furniture and decorative color 

matching, and each part has different empowering requirements for hues. The color of 

each part of the ward can be reasonably designed in combination with its contents and 

materials in order to maximize the potential of color empowerment. We study the effects 

of color empowerment in hospital inpatient wards on medical staff, patients, patients' 

families and other staff in the hospital inpatient wards, and through the study of visual 

patterns and color associations, we form a design with empowering effects. 

 

3 Color Empowerment-led Design Process 

 

Combine the existing world's excellent design cases to analyze, extract the design theme, 

and select the corresponding color scheme according to the design theme, adjust the 

matching hue of the color scheme, so as to produce the color impact. First, investigate the 

world's classic hospital design cases, extract the relationship between their design 

themes and design colors, and provide design directions for designing the color scheme 

of hospital inpatient wards. Secondly, design research is conducted to collect users' 

needs, construct an imagery map and analyze it. Finally, the color empowerment design 

scheme for hospital inpatient wards is established. 
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The color empowerment analysis is carried out on the 12-tone scheme in the PCCS color 

system, and the perceptual law is applied to match the color tone with the hard 

furnishings, signage design, soft furnishings and other aspects, so as to design a design 

scheme with the effect of color empowerment. Due to the special nature of the hospital 

ward environment, the 3 shades of gray are not used. In the process of investigation, it 

was found that the general public could not accurately distinguish the closer tones among 

them, so bright tones (B) and light tones (It) were combined into bright and clear tones, 

and turbid tones (d) and light gray tones ((ltg) were combined into intermediate tones. 

Finally, the five tones most suitable for the hospital ward environment are extracted, 

which are distinct, bright and clear, light and weak, dark and intermediate, and are 

expressed in warm and cold colors respectively (Figure 2). 

 

Fig. 2 PCCS color system hue extraction 

 

These five shades were combined with the hue, purity and lightness elements of color 

empowerment in a questionnaire survey to find out the direction of the public's highest 

acceptance of color empowerment in the hospital's impression. 

 

4 Design practice 

 

4.1 Design purpose 

 

Ulrich proposed the theory of supportive design in 1991. Unlike the concept of healing 

environments, which emphasizes the elimination of environmental features that cause 

stress or negative emotions, supportive design theory takes an important step forward by 

emphasizing the addition of resources for coping with stress, anxiety, and other negative 

emotions in healthcare environments, and the improvement of healthcare procedures to 

enhance the positive emotions of patients2. 

 

The purpose of color empowerment design is to redesign the colors of hospital inpatient 

rooms to have a color empowerment effect. Hospitals are public institutions that provide 

patients with necessary medical examinations, therapeutic measures, nursing techniques, 

reception services, rehabilitation equipment, rescue and transportation services, etc. 

Their design is unique in that, in addition to meeting medical and nursing care, it also 

includes duties such as stabilizing the working conditions of medical staff, stabilizing 

patients' emotions, and reducing the burden on patients' families. 
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4.2 Classic Case Study 

 

4.2.1 Classic Hospital Color Empowerment Analysis 

 

Hospitals have special design needs in terms of patient care, especially inpatient wards, 

which are different from outpatient clinics in that users, especially patients, need to stay 

in the environment for a long time, so the design of this environment is more complex 

than that of outpatient clinics and other places. In this paper, the most influential 

hospitals in the design of medical environments, such as the Basel Neurological 

Rehabilitation Hospital in Switzerland, the Asahikawa Red Cross Hospital in Japan, the 

Cleveland Medical Center in the U.S., and the Zaandam Medical Center in the 

Netherlands, have been selected for analysis (Figure 3). 

 

 

 

Figure 3 Classic Hospital Color Empowerment Analysis 

 

NO1-REHAB BASLE: Built in 1999 and completed in 2002 by HERZOG & DE 

MEURON, the architecture draws on the concept of town planning to introduce natural 

light and landscape into the hospital environment. The concept of color empowerment is 

that color frames the hospital space in a way that affects everyone who comes to the 

hospital, including healthcare professionals, patients, visitors and caregivers. Color 

design is mainly expressed by color schemes, material textures, light effects, and patterns. 

In order to match this design concept, a large number of natural elements are selected 

from building materials to colors. For example, the corridors, staircases, and halls of the 

hospital are all wrapped with original wood-colored wood grain boards and wooden 

floors, and the wooden columns, beams, and doorframes are all original colors with 

white latex paint and cement self-leveling, and all the windows in the public space are set 

as floor-to-ceiling full-surface glass windows, which provide sufficient light, and the 

lush greenery in the courtyard through the large area of transparent glass adds an extra 

colorful empowerment to the wards and makes people in the rooms feel that they are in 

good hands. The lush greenery of the courtyard adds an extra colorful touch to the rooms, 

allowing people in the rooms to feel the abundant life force. Black handles in the nurses' 

station and corridors of the inpatient unit are designed to harmonize the brightness of the 

overall space. One of the hospital's healing features is the spa courtyard, which uses 

medium shades of blue to create a serene and elegant space. Basel Neurological 

Rehabilitation Hospital introduces natural elements of color to patients to assist in the 

treatment, but also for the psychological adjustment of the companions, medical staff, 

the use of varying shades of wood and high purity of green and white with the use of 
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inpatient wards close to nature, increasing affinity. The use of this color, so that when 

people walk into the hospital, did not feel that this is a hospital space, but like in the 

forest, in the park, color empowerment to give the Basel Neurological Rehabilitation 

Hospital, a "hospital, not like a hospital" effect. 

NO2-RED CROSS ASAHIKAWA in Japan: Built in 2017 with a floor area of 48,225 

square meters, the designer is the Hospital Bedding Research Group, whose inpatient 

wards have a total of 514 beds. Asahikawa Red Cross Hospital was the first hospital in 

Hokkaido, Japan to have an intensive care center, and the first to develop an image of 

medical care support. The color scheme of the Asahikawa Red Cross Hospital's design is 

similar to that of the Basel Neurological Rehabilitation Hospital in that it also 

incorporates nature, but its use of color is consistent with local Japanese values in order 

to create a sense of calm and positivity. Asahikawa Red Cross Hospital's most prominent 

use of color empowerment is in the design of its inpatient logo, which won the 43rd SDA 

Award for Excellence in Signature Design in Category E. This design is a great example 

of the use of color empowerment. This design is a subtle expression of color 

empowerment, which makes people feel a sense of emotional calm. 

 

In its original design, the signs in the inpatient wards were not color-coded, and the 

contents were handwritten in black and white, which led to a high rate of errors in the 

process of care and treatment by medical staff and patients' families. This is not a cure for 

the patient, but fatal. So the hospital commissioned the designer to redesign the entire 

hospital signage, especially the bedside signage in the inpatient wards, into four 

categories: A, B, C and D. Category A is for patient information, attending physician 

information, allergy history (special precautions), and the nurse-in-charge, which is 

represented in black and white/graphic. category B is for supplementing the graphic 

symbols and precautionary character information required by the hospital/clinic 

department, and is usually preceded by a yellow triangular warning message. preceded 

by a warning sign with a yellow triangle, with specifics in black letters on a white 

background.Category C is the risk level resulting from a risk assessment. The blue logo 

is for level A care, indicating a low level of care, the patient can basically take care of 

themselves; the yellow logo is for level B care, indicating a medium level of care, the 

patient needs assistance; the red logo is for level C care, indicating a high level of care, 

the red color with the exclamation point symbol, in the wards to always remind the 

caregiver's attention. category D logo is a graphic pattern of black and white, partially 

with red to warn reminders, is the patient movement, posture, rows and rows, and is the 

patient movement, posture, rows and rows. The D logo is a black and white graphic 

pattern, partly with red color for warning reminders, and is a pictogram list of patients' 

movement, posture, excretion, meals, drinks, relevant restrictions and support methods. 

Reasonable use of color enables healthcare workers and caregivers to understand the 

patient's condition at the first time, which reduces their burden to a great extent. At the 

same time, the rational use of color can play a calming and soothing role in the recovery 

of the patient's psychology. 

 

NO3-Cleveland Clinic’s Taussig Cancer in America: Cleveland Clinic’s Taussig Cancer 

was founded on February 28, 1921 as one of the most prestigious medical institutions in 

the world. It is legendary not only for combining "clinical and nursing care" with 

"research and education," but it is also known as a hospital that heals through art. At the 

Cleveland Clinic’s Taussig Cancer Institute, for example, almost all of the exterior walls 

are designed with high, floor-to-ceiling windows that let in a great deal of light. In the 
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reception hall, waiting room, negotiation room and other spaces, a large area of white 

wall base, determine the high brightness of the interior color tone, with bright and clear 

colors, color scheme lively and rich artwork, Jiayi decorative chandeliers, so that the 

hospital wards space a sweep of the depressing. Meanwhile, most of the partitions in the 

Institute are designed in a calm and low-key dark walnut color with beige seats, adjusting 

the space for activities through color combined with the placement of furniture. The 

entire Cleveland Clinic series uses color empowerment to achieve the purpose of 

enhancing the healing effect and improving the quality of life of the users, and the rich 

colors not only come from local artists and community artwork, but also often conducts 

art and medical related research, and has achieved remarkable results. 

 

NO.4-ZAANS MEDISCH CENTRUM: Zaans Medisch Centrum was built in 2016 with 

a floor area of 39,000 square meters by Mecanoo Architecten, with the design concept of 

"freeing the building from the constraints of a medical institution and presenting a 

pleasant living atmosphere". It is also the most typical hospital design with "regional" 

design features. The designer treats the entire hospital as a mythological picture book, 

and combines the hospital decoration with regional "picture book" design, which not 

only increases the hospital's "livability" but also increases the hospital's "livability". This 

not only increases the "livability" of the hospital, but also adds character and culture to 

the environment. 

 

In the design of Zaans Medisch Centrum, the spacious lobby provides a sense of 

welcome. The entire lobby is white as the background color of the walls, with a beige 

wooden ceiling and a semi-circular skylight, a light wooden floor with brightly colored 

sofas, and a haze blue and light grass green color scheme, adding a lively flavor to the 

space. The wall painting depicts the history and culture of Zaans with thin black lines, 

and the glass partition runs through the whole building, bringing in abundant light. In the 

design of the wards, a large number of dark blue lines are used to emphasize the element 

of water in the space, and the wards use high brightness blue and green to create a space 

that blends with the rich wood color. 

 

By analyzing the four most distinctive medical institutions, we can see the role of color 

empowerment in hospital ward design. Color empowerment makes hospital furniture 

and signs have more functions, can clearly divide the area in the ward, can quickly get 

the information of patient's needs, can optimize the movement of medical staff, reduce 

the work pressure and error rate, can relax the user's mood, calm down the emotions, and 

help the patient's recovery. 

 

And we extracted the trend of color empowerment from the classic case studies, most of 

which are dominated by the colors of nature, and the overall design is mostly in high 

brightness tones, while avoiding the psychological anxiety caused by high-color and 

strong contrasting colors, and enriching the space with medium-color colored with 

high-brightness colorless colors, such as the blue color of the water to give people a 

sense of intimacy. Different brightness and purity of green in the hospital will create a 

vibrant, energetic atmosphere. 
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4.2.2 User Needs Analysis 

 

Users of hospital wards include patients, healthcare workers, patients' families, and, in 

recent years, caregivers. They have physical and psychological needs in using the ward 

environment (Figure 4). 

 
Figure 4   Analysis of user needs 

 

Adopted a field visit way to carry out a survey of user needs, in the field survey of 

hospitals, most hospitals as a public facility, per capita use area is small, patients often 

feel embarrassed and depressed in the hospital. And the medical staff belongs to the high 

intensity of work, medical furniture storage does not distinguish between the use of each 

part of the purpose of the use. For example, inpatient wards of the nurses' station, due to 

the nurses are shift system, utensils storage cannot be handed over one by one, in fact, to 

the medical and nursing work to increase the burden. Due to the intense workload of the 

medical staff, many patients' families also do not have access to timely information 

related to nursing care. 

 

The physiological needs of users include basic physiological needs and safety needs, and 

the psychological needs include emotional needs, respect needs and self-actualization 

needs. In developed countries, some hospitals to high-end, privatized hospitals as the 

main business, such as the United States of America's Cleveland Hospital, is the hospital 

to hospitalization, color empowerment of the most representative design cases. Inside the 

Cleveland Hospital, color empowerment gives users great satisfaction in terms of 

psychological needs, and at the same time, color empowerment integrates medical care 

space, which can optimize medical and nursing actions and reduce workload. 

 

4.2.3  Design element extraction 

 

In conjunction with the field visits to the inpatient wards of the hospital, a questionnaire 

survey was conducted for the color-enabled design, which resulted in imagery values 

regarding hue, lightness, and purity of the colors in the inpatient wards. 
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Project Factor 1 Factor 2  Factor 3  Commonality  

Pure White - 

Colored 
0.82 0.05 0.26 0.747 

Single 

color--Multi-color 
0.85 -0.14 -0.19 0.776 

Warm colors - cool 

colors 
0.03 -0.02 0.92 0.848 

Dark Tones - Bright 

Tones 
-0.00 -0.71 -0.40 0.662 

High color purity - 

low color purity 
-0.08 0.82 -0.30 0.772 

For the choice of shades, we obtained the following results. 

Project 
Average 

value  

Standard 

deviation 

Q10: Five commonly 

used indoor tones, 

which color tone do 

you think is more 

suitable for hospital 

inpatient wards? 

Q11: Which of the 

options is more 

likely to make you 

feel relaxed and 

comfortable? 

Q10: Five commonly 

used indoor tones, 

which color tone do 

you think is more 

suitable for hospital 

inpatient wards? 

2.80 0.76 1  

Q11: Which of the 

options is more likely 

to make you feel 

relaxed and 

comfortable? 

2.86 1.14 0.13 1 

* p<0.05 ** p<0.01 

According to the results of the questionnaire survey, we can draw two conclusions. 

First, in terms of hue, Q1 influence factors are all positive, showing that people prefer 

multi-color matching; Q2 influence factors have two falling on the negative axis, 

showing that people prefer multi-color matching. According to the survey, it can be seen 

that people prefer warm colors as the main color and cold colors as the supplementary 

multi-color matching. 

 

Secondly, brightness and purity are integrated as the direction of hue in PCCS, and the 

influence factor falls on the part of medium color and high brightness color. Too bright 

colors are easy to cause visual fatigue, and too muddy colors will depress emotions, so 

most of the respondents chose medium colorful colors. 

 

From the conclusion of the survey, it can be seen that the overall color scheme of 

inpatient wards is most popularly favored by the public with high brightness and medium 

chroma colors as the overall color direction. After discussion among designers, medical 

staff, patients and family members, it was determined that green and wood colors were 

chosen as the main colors for hard furnishings, and light and weak tones were chosen as 

the main colors with haze blue for tonal enrichment, in which the main operation area 

was distinguished by light green. 
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4.3 Design Program 

 

Based on the survey results, the hospital inpatient ward space was designed and 

remodeled. The color empowerment design scheme for the outer-hung window ward and 

inner-hung window ward were designed respectively to combine color with the overall 

decoration, furniture, medical supplies and materials used, retaining the original colors 

of most wooden or wood-like materials, i.e., original wood color, chicken-wing wood 

color, and walnut color; beige was chosen for the floor and part of the wall, so as to make 

the whole space maintain clean tones and at the same time, to give a sense of friendliness 

to the people. Based on the results of the case study and market research, combined with 

the psychological needs that color empowerment needs to address to people, a natural 

theme was chosen for the design (Figure 5). The colorful part of the choice is green as the 

main tone, the green will reduce the purity, the color gradient effect on the wall, more in 

line with the visual effect caused by natural light. Lighting is provided by floor-to-ceiling 

windows and overhead lights, with artwork decorated in the same color. 
 

 
 

Figure 5 Color empowerment based ward color palette design 

 

Furniture in the interior is mainly in original wood color, and wood color is still used as 

the main color in the wards. Modular design is used, so that different hospitals or 

departments can be assembled according to the specific ward design and operational 

needs. Color empowerment design also includes furniture design for patients' families, 

mostly in dark colors to differentiate the furniture used by patients. This color 

differentiation avoids mixing of furniture and has the effect of improving the experience 

and preventing infection. 

 

In terms of signage color design, male ward door signs are blue and female ward door 

signs are pink; pipe labels and signage are marked with different brightness colors 

according to the part, function and role, such as arteries→red, veins→blue, fistula 

tubes→brown, and other pipelines→purple. Dietary identification cards and risk 

identification cards also use different shades and brightness of color for functional 

division, together with pictures for representation, to provide tips for medical and 

nursing staff and caregivers, to reduce the workload and safety risks. 

 

4.4 Program Evaluation 

 

After the completion of the program, it participated in the Third China Top Ten Hospital 

Interior Design Program, was selected as a finalist and finally won the 13th place. It 

participated in the 6th DIA China Design Intelligence Competition and was shortlisted as 

a finalist. To a certain extent, it proves the feasibility of the program. 
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5 Conclusion 

 

Color empowerment is a sublimation on the basis of color psychology, which has a 

positive visual and functional promotion effect on the hard decoration design, furniture 

design, soft decoration design and signage design of hospital inpatient wards. It can be 

applied functionally for healthcare personnel, can be used for emotional relief and 

physiological recovery for patients, can relieve anxiety for patients' family members, and 

can reduce the workload for nursing staff. Color empowerment is a comprehensive study 

of color science, material science, psychology, aesthetics and other aspects of science. In 

the near future the function of medical buildings will be more enriched, in addition to the 

medical function, it will also cover the prevention and rehabilitation and other aspects of 

the function. Therefore, the hospital space should focus on the reasonable use of color 

empowerment to improve the medical environment, in order to have a positive impact on 

the public's psychology, to improve the negative emotions of patients, to promote the 

recovery of patients' health, and to save health resources. 
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