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APHASIA PATIENTS are difficult to correctly express general physiological or 

psychological needs in spoken language, and non-verbal communication method can be 

more assist when communicating with aphasia patients. Using pictograms to 

communicate can improve the effectiveness of communication. This study uses five basic 

needs vocabulary words in the process of medical care: hunger, sleepless, too cold / too 

hot, thirst and defecation / urination. 30 designers understood the vocabulary and 

mapped the corresponding images, a total of 150 images were obtained, and then 150 

images were discussed by the focus group method to obtain the most suitable image as 

a reference for further communication pictogram design. The research results are as 

follows:   1. The five needs include the physical responses caused by physiological 

changes, including the facial expressions and behavioural expressions. Therefore, the 

subjects showed the correlation between physiological needs and body and behaviours 

according to their own experience. 2. In the process of constructing pictorial 

communication system, pictograms are highly related to the living environment and 

connectable objects, and the concrete objects associated with the basic needs can be 

used to express the corresponding needs. 3. Two of the needs are not single demand, 

and the subjects would choose to express only one of them. 4. The constitution forms of 

language and graphics share similar properties. The process of constructing basic needs 

pictograms coding for needs is the embodiment of the common experience of the graphic 

designers, it is the concentrated reflection of the designer's psychological reflection and 

the direct expression of empathy for the person or objects in reality, using metaphor and 

simile. The results showed that the images of some needs were easily confused with 

symptoms. The framework of pictogram coding for basic needs is mainly decomposed 

into the human body, body parts, environmental objects, and need state, these parts can 

produce a more accurate understanding of the pictograms. 

Keywords: aphasia patient; non-verbal communication; doctor-patient 

communication; basic needs; pictogram communication 
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1 Introduction 

Compared with normal people, aphasia patients need more time for basic communication 

and family activities. Because patients cannot communicate with others successfully and 

effectively, therefore, their interpersonal relationships and social life are obviously hindered, 

which also affects the patients’ self-esteem and leads to anxiety, depression, anger, 

frustration and autism. In the aspect of communication in caring process, patients often fail 

to express their basic needs correctly. Relevant studies have shown that non-verbal 

communication methods, such as gestures, expressions, actions, pictures and photos, can 

be used to assist patients with abnormal oral communication ability (Gathay General 

Hospital Rehabilitation Section Language Therapy Group, Ramsberger, 1994). In the field of 

special education, the symbol-based auxiliary communication alternative system (AAC) is 

better than text-based and can communicate effectively (Ruppar, 2017). As a basic element 

of auxiliary communication, graphics present diversified forms in the process of language 

therapy (Stewart & Riedel, 2016), well-designed graphic images have better learning effect 

(Große, Jungmann, & Drechsler, 2015). In addition, pictogram can provide effective 

information for communication when patients have limited knowledge or cannot speak 

normally under special conditions. Pictogram can improve the understanding ability in 

communication process, but corresponding communication standard and systematic 

evaluation system for ensuring the effect of different groups using pictogram are absent (Kim, 

Nakamura, & Zeng-Treitler, 2009). Although pictograms can provide information in the 

communication process effectively, there is no effective solution in the establishment and 

verification process(Kim et al., 2012). In the process of medical communication, the form of 

information transmission is highly correlated with the model (Kessels, 2003); visual 

expressive behaviour is a direct simulation of real-life behaviour (Feng & O’Halloran, 2012). 

The combination of pictograms and language can effectively facilitate the communication 

between doctors and patients; pictograms are especially useful for patients with low literacy. 

Cultural relevance plays a very important role in the process of understanding. Even small 

differences in pictograms will affect the degree of understanding of the pictograms of the 

viewers (Houts, Doak, Doak, & Loscalzo, 2006). 

The construction of basic need pictograms is mainly applied to patients who have normal 

cognitive ability but cannot perform normal language communication. These patients include: 

(1)The pharynx and larynx cannot be used for vocalization due to an emergency. (2)Some 

patients with limited literacy. (3)Pictograms are needed in special education communication 

training. This study combines medical communication, visual communication design and 

other fields, converts the words that convey basic needs of non-verbal communication 

patients into pictograms, in order to construct the visual symbol system through semantic 

analysis of visual symbols. 

This study is a preliminary survey and will be jointly studied with the National Cheng Kung 

University Hospital Douliu Branch in the future. In the pre-study research, it was found that 

currently limited to PinYin Board during clinical application in the communication between 

doctors and patients. This is inconvenient for the application of low-level literacy, no sign 

language basis or limbs can't move, The researchers also observed some language 

treatments for autism children，the picture system is basically used from language therapist. 

Of course, this study is exploratory, in order to solve the problem of using symbols to 

communicate in special medical environment through the designer's thinking. 
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2 Literature review 

2.1 Definition and application of non-verbal communication 

Nearly two-thirds of social interpersonal communication is non-verbal communication (Brook. 

& Servátka., 2016); in clinical communication, a large amount of information is transmitted 

through non-verbal behaviours (Blanch-Hartigan, Ruben, Hall, & Schmid Mast, 2018). Non-

verbal communication is conducted through facial expressions, body language and gestures. 

These non-verbal communications can enhance and enrich the content of oral language 

(Brook & Servátka, 2016). Pictograms play an important role in non-verbal communication, 

but the use and understanding of pictograms is the most difficult part of the study; so far, 

there is no validated standard for construction and readability of visual symbols, therefore, 

errors and obstacles are easy to occur in the process of non-verbal communication using 

pictograms(Hwang et al., 2005). The construction of auxiliary communication tools needs to 

meet personal needs and relevant preferences, which can enhance non-verbal speakers' 

dependence on auxiliary communication tools, and play a role in long-term 

use（Tsai，2013）. Communication tools developed when patients are unable to express 

themselves normally are an important part of the communication process to facilitate the 

exchange of information. 

2.2 Communication of basic needs and presentation methods 

When patients cannot express their basic physiological needs correctly, they need to use 

other communication methods instead of oral communication. Patients show different states 

of basic needs in different ages and environments (Wu, 2012); Maslow believes that when 

certain needs are threatened, they will again become incentive conditions, and the process 

of constantly meeting the needs will present the best condition for patients (Noltemeyer, 

Bush, Patton, & Bergen, 2012). In the research process of doctor-patient communication, the 

principle of nursing or medicine is patient-centered, but in fact, patients are in a passive role 

in the communication process; information interaction should be achieved in patient-

centered communication (Ishikawa, Hashimoto, & Kiuchi, 2013). Although this point of view 

is consistent with the human-centered design (HCD) concept in design, however, the 

information exchange is usually unequal between doctors and patients. Patients cannot 

express personal needs, doctors rely on experience to judge patients, may produce 

communication bias, equal communication under special circumstances is difficult to achieve. 

The study on the needs of patients undergoing pneumonectomy includes the physiological 

needs and psychological needs (Orduña Beuzón, Vicente Bardón, Martínez Gago, & Plaza 

Mayor, 2009). Basic needs are different in the medical environment; according to Maslow's 

early need-hierarchy theory, in order to promote patients in special medical environment, 

patients’ stakeholders play an important role at each stage (Karnatovskaia, Gajic, Bienvenu, 

Stevenson, & Needham, 2015). Maslow's basic needs theory presents an inverted triangle 

state in special medical environment, in which patients' physiological needs are in the most 

important stage (Figure 1). 

 

 

 

 

Figure 1.  Maslow's early need - hierarchy theory structural changes between doctors and patients’ relationship 
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Assistive communication tools can increase the interaction time and skills in communication 

process, but there is room for improvement for assistive communication tools( Sun, Hsueh, 

& Wu, 2013). Pictogram is the most important element in visual communication; about 

pictogram, what we need to pay most attention to is its constituent signs; each element of 

the pictogram directly constitutes the final interpretation of the symbolic meaning. The 

process of symbol construction includes many kinds of pictures, such as line drawing, photo 

and other cartoon pictures. Saussure's semiotics theory not only had an influence in the field 

of linguistics, but was also involved other fields. He believed that "symbols are part of social 

life". Language is a sequence and symbols are carriers of ideology (Cobley, 2006b). Roland 

Barthes believed that symbols were a system and its formation was determined by 

motivation (Cobley, 2006a). In the process of using vision as a hint, there should be a clear 

goal: to be able to get the corresponding information by looking at the picture, and the visual 

presentation should be presented in a way as clear as possible (Peregrin, 2010). As the 

connection between items and mental images in communication, the process of symbol 

construction plays an important role in denotative meaning. At the same time, we should 

also analyse the context of symbol use. 

2.3 Theory of symbolic construction 

Assistive communication tools can increase the interaction time and skills in communication 

process, but there is room for improvement for assistive communication tools (Mei-Ling Sun, 

Ming-Li Hsueh, & Wu, 2013). Pictogram is the most important element in visual 

communication; about pictogram, what we need to pay most attention to is its constituent 

signs; each element of the pictogram directly constitutes the final interpretation of the 

symbolic meaning. The process of symbol construction includes many kinds of pictures, 

such as line drawing, photo and other cartoon pictures. In Aristotle's view, in the linguistic 

scene the order is item→ psychological experience→ language→ written words. However, 

Derrida believed that the relationship between things and psychological images gave rise to 

the classical concepts of "signifier" and "signified" in semiotics (Daylight, 2012). Saussure's 

semiotics theory not only had an influence in the field of linguistics, but was also involved 

other fields. He believed that "symbols are part of social life". Language is a sequence and 

symbols are carriers of ideology (Cobley, 2006b). Roland Barthes believed that symbols 

were a system and its formation was determined by motivation(Cobley, 2006a). In the 

process of using vision as a hint, there should be a clear goal: to be able to get the 

corresponding information by looking at the picture, and the visual presentation should be 

presented in a way as clear as possible (Peregrin, 2010). As the connection between items 

and mental images in communication, the process of symbol construction plays an important 

role in denotative meaning. At the same time, we should also analyze the context of symbol 

use. 

3 Research methods 

Understanding of pictograms decreases over time as they are tested; complex meaning is 

susceptible to the process of long-term memory. Pictograms are better at conveying 

information than complex text messages, but require simple and clear instructions (Houts., 

Witmer., Egeth., Loscalzo., & Zabora., 2001). In the process of pictogram construction, there 

should be a clear method to evaluate whether the pictogram is compatible with the 

corresponding words. 
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During the investigation process of this study, we screened five basic needs in the demand 

study of patients with tracheotomy ( Huang et al., 2008). The five basic needs of non-verbal 

communication patients in the process of seeking medical treatment were hunger, sleepless, 

too cold / too hot, thirst, defecation/urination. Based on their own experience or relevant 

reference materials, 30 college students with visual communication design background were 

asked to hand-drew these five basic needs into pictograms that could express these needs. 

Each need corresponded to one pictogram. There was no limit on drawing time and tools, 

but the students were not allowed to discuss with each other. At the end of the survey, the 

researchers collected all 150 pictograms, scanned them, saved them into JPG files and 

numbered them. 30 pictograms of each need were arranged on the same A4 page. 

We then invited six designers with communication design background to participate in focus-

group-method, and told them about anonymous recordings before participation. Thirty 

pictograms of each need were printed on A4 size papers and distributed to the participants. 

Participants were given 20 minutes to select the most suitable pictogram for conveying the 

need, and to describe the reasons for their choice. At the same time, the researchers gave 

them guidance and obtained the designer's ideas and process of symbol construction by 

listening to the speeches of six participants. Finally, the participants chose the image that 

best fits the need among all the images and propose suggestions for modification. After the 

study, the researchers then sorted through the transcripts word by word and analyzed the 

conversations. 

Symbol structure analysis is adapted in the analysis and disassembly of symbol elements. 

The following steps are used for image analysis: symbolic meaning→ signifier (symbol 

plotting)→ pictographic symbol composition→ symbol understanding. After the symbols 

drawing, 150 symbols are analyzed and the number of the components of the pictogram 

symbols is counted. Analyze why designers use this element, discuss the position of this 

element on each symbol, summarize common elements, analyze the constitution rules of the 

basic structure of pictogram, classify different symbols and analyze the results of difference 

and commonness. 

4 Results and discussions 

Doctor-patient communication is a verification process circulating among the required words, 

symbols, pictograms and symbolic meanings, so as to determine whether symbols can meet 

the users' psychological needs and understanding level in the construction process. 

4.1 Results and analysis of graphical symbols of needs 

A total of 150 images are obtained based on the five needs, and the analysis results based 

on the commonality and difference of image codes are as follows (Table 1): 

1. The five needs include the physical responses caused by physiological changes, as well 

as the facial expressions and behavioural expressions. Therefore, the experimental subjects 

would show the correlation between physiological needs and body and behaviours according 

to their own experience. The images emphasize on “body” parts, most of which are head, 

limbs and trunk, followed by the body parts based on different needs. For instance, the 

subjects would lay emphasis on the belly, stomach and other parts for “Hunger”; the head, 

dark circles and wide-eyed facial expressions for “sleepless”; opening mouth and protruding 

tongue for “thirst”. 
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Table 1 Graphical symbols of needs and the statistic of numbers 

Basic needs Hand draw pictograms The number of symbols 

Hunger 

 
 
 
 

Head, limbs and trunk（23） 

Belly part（20） 

Hungry symbols（16） 

Facial expressions（8） 

Gastric organ（4） 

Food（2） 

Sleepless 

 
Head, limbs and trunk（27） 

Facial expressions（24） 

Sleep Symbols（9） 

Pillow（6） 

Moon（5） 

Quilt（3） 

Clock（3） 

Animal（1） 

Too cold / too hot 

 
Head, limbs and trunk（17） 

hot and cold Symbols（14） 

Facial expressions（14） 

Partition comparison (13) 
Water droplets (8) 
Snowflakes (4) 
Sun (4) 
Thermometer (2) 
Snowman (1) 

Thirst 

 

Head, limbs and trunk（18） 

Facial expressions（18） 

Water bottle (15) 
Tongue (12) 
Water droplets (7) 
Thirsty symbols (4) 
Plant (1) 

Defecation / urination 

 

Head, limbs and trunk（15） 

Excreta shape (15) 
On the toilet (14) 

Partition comparison（7） 

Physiological organ（7） 

Closestool & squatting closet（6） 

Water droplets（4） 

Toilet sign（2） 
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2. In the process of construction, communication symbols are highly related to the living 

environment and connectable objects, and the concrete objects associated with the needs 

can be used to express the corresponding needs. For example, “Hunger” can be expressed 

by food, and “sleepless” can be expressed by the symbols highly related to the objects 

around the sleeping environment (such as pillow, bed, alarm clock) and night environment, 

such as the moon and etc. The concrete objects of cold (snowflake, water drop) and heat 

(sun, flame) can be used to express “too cold / too hot”, the water drop, drinks and water 

cups, etc. for “thirst”, and the shape of urine and feces, etc. for “defecation / urination”. 

3. Two of the needs are not single demand, and the experimental subjects would choose to 

express only one of them. For example, when the experimental subjects drew “too cold / too 

hot” and “defecation / urination”, the motion of only one of them would be expressed. 

4. The constitution forms of language and graphics share similar properties. For example, 

“too cold / too hot” and “defecation / urination” are two similar concepts divided by slanting 

lines. Based on the morphology of words, the experimental subjects would determine the 

expression forms of graphic symbols according to the text forms given. 

4.2  Graphical symbols in line with the needs and the suggestions for modifications 

Six professional designers made understanding and discussion according to the 30 images 

of each need, and the results showed that the images of some needs were easily confused 

with symptoms, for instance, hungry and stomach-ache were two different concepts, but if 

the subjects just pointed to the parts of body, it would be difficult to distinguish the both due 

to the same position, so it was necessary to use other clues to link this meaning. The 

situation of demand, the expression of surrounding objects, and the use of similes and 

metaphors could reflect the meaning of words about needs. The appearance and structural 

rationality of images, as well as the accuracy of meaning expression is also the focus among 

experts. 

The results of discussion by focus groups are shown in Table 2: 

Table 2 The results of discussion by focus groups and the suggestions for modifications 

Basic needs The results of discussion by focus groups Final symbols 

Hunger 

Selected 
symbols 

16、18、18、19、23、27 
18 

Symbolic 
interpretation 

Hungry can be reflected through facial 
expressions, but the concept of hungry 
and pain is not clear, and some of the 
graphic expressions are like stomach 
pain. In addition, the structure of the 
graph affects the degree of 
comprehension, and the elements of the 
onomatopoeia should be placed during 
the drawing process. 

The suggestions 
for modifications 

Elements should be added to the details 
of the characters, and the face should be 
added with depressions. 

Sleepless 
 

Selected 
symbols 

1、27、16、15、15、26 
15 

Symbolic 
interpretation 

The facial expression can reflect the 
state of being unable to sleep well, but it 
is easy to be confused with the word 
"have a late night." Part of the eye drew 
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eye bags，that is easy to be choosen. 

Adding the sun or moon  should be 
added to the surrounding environment 
can express time . 

The suggestions 
for modifications 

The shape of the characters should look 
good. The facial expressions of other 
symbols should have time and eye bags, 
dark circles and other elements. 

Too cold / too 
hot 

Selected 
symbols 

6、19、19、19、19、27 
19 

Symbolic 
interpretation 

The draw of body symbols cannot reflect 
the vocabulary of temperature for the first 
time. It is convenient to draw the 
thermometer symbols to express the 
meanings. It is not desirable to use too 
exaggerated symbols in the choice of 
graphics. Generally, snowflake is used to 
indicate cold, and flame is used to 
indicate hot. 

The suggestions 
for modifications 

Cold should add a snowflake symbol, the 
facial expressions should be express 
cold, the expression of body symbols 
should be accurate, the painting is too 
scribbled, and the hot part should be 
sweating. 

Thirst 

Selected 
symbols 

1、3、12、15、19、29 
29 

Symbolic 
interpretation 

Symbols should have facial expressions, 
thirst without water’s symbols felt 
stronger, tongues sticking out like want 
drinking water, some symbols do not feel 
thirsty, and designers think of the 
concept of console oneself with false 
hopes. the facial expression of symbols 
is easy to be Choice, the professioner 
curious about the environment in which 
symbols are needed. 

The suggestions 
for modifications 

Tongue drawing needs to be 
exaggerated. 

Defecation / 
urination 

Selected 
symbols 

2、3、3、21、21、21 
21 

Symbolic 
interpretation 

It is not appropriate to use the excrement 
as a symbol directly. The privacy 
behaviour is not fit for using in 
pictograms performance too clear . It is 
considered that the toilet symbol in the 
hospital represents want to go to the 
toilet, but the situation of using the 
pictograms are not well understood. In 
addition, gender factors should be 
considered in the process of using this 
pictogram. 

The suggestions 
for modifications 

There is no need to make the excrement 
too obvious. 
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5 Conclusion 

In this study, the basic needs of aphasia patients were illustrated to show the feasibility and 

effectiveness of assisted communication. Pictograms combined with language can 

effectively assist communication between doctors and patients (Barros et al., 2014). Graphic 

representation was more illustrative than text in the medical process, and the use of graphic 

representation could assist the communication among doctors, carers and patients. The 

users could not only understand the text but also help recall (Zeng-Treitler et al., 2008), and 

the communication with others could be achieved through non-verbal communication. 

The process of graphic coding for needs is the embodiment of the common experience of 

the graphic designers, and the direct expression of real people or things, using metaphor 

and simile. In the process of cognition, metaphor as the mapping of real objects is the 

connection between two objects，which is the core of thinking (Neuman & Nave, 2009). In 

the whole construction process of need coding, the designers emphasized on the concept of 

demander, especially that most graphics were reflected in demander’s body and expression 

state. The process of pictorial code construction was similar to that of language construction 

(Feng & O’Halloran, 2012), Although the subjects presented different styles in the process 

of sketching, the emotional behavior of visual performance was a direct simulation of the 

behavior in real life when the words about needs were converted into pictorial expressions 

(Feng & O’Halloran, 2012). 

The framework of graphic coding of needs is mainly decomposed into the human body, body 

parts, environmental objects, and need state, in which the first three belong to concrete 

symbols, which have direct reference objects in life (Figure 2). When interpreting the body or 

emotions, humans will naturally use metaphors in the context of the environment. Metaphor 

is a direct mapping of living environment, cultural patterns, behaviours and values(Pritzker, 

2003). The abstract symbols can also be used to express the need state, for instance, a 

radial line is used to represent the gurgling sound of hunger. 

 

 

 

 

 

 

 

 

Figure 2  The pictograms'  framework of the basic needs 
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