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Abstract. At the modern universal design society, this paper discusses the use-
fulness of the urgent collaboration service that is originally proposed by deaf 
people. They will be in trouble at such the occasion of disasters or accidents. At 
the very first of the survey many deaf people are asked their difficulties. From 
the point of context of use, it is best useful, effective and particularly efficient at 
the deaf patient complaint of pain/ache/grief among the selected ten items. 
Those requirements are drawn visually by pictograms or icons that are easy to 
understand even such emergency situation. Proposed urgent collaboration ser-
vice placard is then evaluated by deaf people in the manner of the usability test. 
The results with this placard are that the time to communicate is shorter for 
about 30%. The placard is also used by foreign people and is translated into 
English, Spanish, Korean and Chinese for them. This placard can be also 
downloaded by specified URL in personal. It is also being proposed to Japanese 
government to have the available both in the ambulance and hospitals or public 
spaces. 

Keywords: collaboration service, inclusive use, human interface, usability, ac-
cessibility, universal design. 

1   Introduction 

At the modern universal design society, this paper discusses the usefulness of the 
urgent collaboration service. Their appearances are not different in the daily life. 
However at the unexpected situation they will be in trouble at such the occasion of 
disasters or accidents. For instance a deaf patient is carried by an ambulance, the 
urgent collaboration service will one of the solution to make interface between the 
patient and lifesavers. Since urgent collaboration service placard is simple menu like 
picture cards and the patient is just to point the pain portion or severe level of the 
picture on the card by the finger.  

This contributes the effectiveness and efficiency of the communication between 
them since the selections of the picture are summarized by disabled people require-
ments and hospitals. This urgent collaboration service can be then used not only by 
the deaf people but by universal users such as foreign people or hard of speaking 
people. 
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2   Demand for Necessitate Support by Hearing Disabilities 

Normally deaf people look same as non-disabled ordinal people. Hence there are little 
barrier or hardships in their daily life. However they are in problem in such a situation 
of emergency. Then the deaf passenger is suddenly discriminated and isolated [1].  

One of the authors of this paper is a deaf person, urgent collaboration service plac-
ard is originally proposed by him. He was in problem in the communication in the 
ambulance. He tried to tell where the severe pain was but the lifesaver asked his name 
and address. He was suffered not only physical pain but mental frustration. There are 
similar requirements from emergency rescue personnel in the ambulance, nurses and 
doctors in the hospital for communication tools with deaf people. 

Urgent collaboration service placard was created such an environment to commu-
nicate between deaf people in problem and their helpers. The placard is used to tell 
the pain portion in the picture of the body figure just menu like. The deaf patient sim-
ply points the portion of body by the finger to tell how deep and severe. It is also 
possible to tell the history of the disease. Therefore the placard is to improve the 
communication effectiveness, efficiency and then satisfaction. 

3   Requirement Survey 

The survey began by asking people with hearing disabilities about their difficulties 
and experiences concerning sudden illnesses and problems that occurred in daily life. 
To start with those deaf people are interviewed about their hardship by the way of 
inquiry. 12 deaf people were participated in the inquiry. Eleven experienced the 
communication problems in the hospital and five did in the ambulance. Some of them 
 

Table 1. List of complaints by Tokyo Fire Dept. and Keio Univ. Hospital 
 

Tokyo Fire Dept. Keio Univ. Hospital

290,471 2,421

Pain problem s 30.10% 38.30%

uncousciousness 11.20% 15.90%

breath trouble 8.40% 5.10%

fever 8.10% 2.30%

vertigo 6.60% 6.50%

convulsion 5.40% 3.00%

vom it 4.80% 2.50%

hard of standing 4.60% 2.40%

m alfunction in cardiac

and lung

N/A 2.30%

injury N/A 21.60%

others 20.80% 0.10%

Contents of Keio Univ. Pain Data:

- Stom achache; 22.7%

- Headache: 19.7%

- Lum bago, backache: 11.9%
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pointed that in the hospital they are in problem at the registration, consultation with 
doctor, Magnetic Resonance Imaging (MRI), Computed Tomography (CT), echo 
checkups, and operation. Particularly doctors and nurses usually worn mask and this 
situation is hampering to read the shape of their lips.  

In parallel the data of patient complaints collected by Tokyo Fire Department 
(TFD, 290,471 patients) and Keio University hospital (2,421 patients) were analyzed 
(Table 1). The collected data in this case are not only deaf but all patients. From the 
collected both data more than 30% complaints cover pain problems. 

The followings are the survey summaries. 

• Ten selected patient complaint items were pain/ache/grief, unconsciousness, diffi-
culty breathing, fever, faintness, convulsions, vomiting, difficulty standing and 
walking, cardiopulmonary problems and external injury. 

• The urgent collaboration service placard is focused to use at the time of pain prob-
lem by the deaf patient. 

• The eight pain portions are head, face, chest, back, waist, berry, hands and 
legs/feet. 

• The three pain depths are surface skin, visceral organs and bones. 
• They are drawn with pictograms, animations, metaphors and icons. 
• The histories of the past illness are literary written since deaf people may recognize 

though they may be their second language. Through this categorization basic 
communication requirements between hearing disabled patients, emergency rescue 
personnel, and nurses and doctors in both the ambulance and at the hospital were 
clarified. 

4   Functional Items in the Urgent Collaboration Service Placard 

The former section introduced the listed requirements or needs from deaf people in 
urgent conditions. Reviewing TFD and university underneath the context of use [2], 
not all requirements are necessary to be drawn on the placard particularly at the situa-
tion of use in the ambulance. Those patients will simply require pointing their pain 
portions to appeal. For instance it is difficult or impossible to communicate with pa-
tients who are losing consciousness, experiencing difficulty breathing, or having se-
vere cardiopulmonary problems. However, emergency rescue and medical personnel 
are accustomed to recognize the symptoms of external injury, vomiting, and fever 
without direct communication. From the perspective of context of use, the placard 
will not be necessary to cover all situations. 

It was concluded that among the ten selected items, the placard was most useful, 
effective and particularly efficient in determining pain/ache/grief complaints for hear-
ing disabled patients. Aches and pains were isolated in the head, face, chest, back, 
stomach, waist, hands, and leg/foot. The depth of the ache was in the skin surface, 
viscerally or at the bone level. During emergencies, patients view easy-to-understand 
pictograms, metaphors or icons depicting pain/ache/grief and external injury [3,4,5,6]. 
A minimum of carefully selected keywords augments placard icons. Ache areas and 
ache depth and severity are presented horizontally (Figure 1). 
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Fig. 1. The urgent collaboration service placard 

Considering context of use, they will be four similar but different in detail types of 
placards. The main differences are the places to be used. Firstly disabled persons may 
download from the particular Internet home page and carry a printed small urgent 
collaboration service placard or put on mobile phone with them as a safety measure. It 
can be used the following public space, in the ambulance or in the hospital. Secondly, 
it is always prepared just like Automatic External Defibrillator (AED) in public places 
such as railway station, airport or department store for the emergency situation of 
sudden illness by the disabled person. In this case the patient mainly requires calling 
the ambulance. Thirdly it is installed in the ambulance to communicate between the 
person and emergency rescue personnel. In this case the person will point by the fin-
ger that their ache points and its severity (Figure 2).  
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Fig. 2. The urgent collaboration service placard usage flow chart 

The placard is also useful when the emergency rescue personnel will ask the pa-
tients name address and somebody relative to contact. This case is the first priority to 
prepare the placard for its effectiveness and efficiency nature. Finally it is in the hos-
pital to communicate between the person and nurses, therapists or doctors. This plac-
ard will be useful when the disabled patient visit the hospital directly at the first stage 
of the registration. In the hospital matter the situation is normally not so much urgent 
since the first aid will be completed in the ambulance and sign interpreter may be with 
the patient [7,8].  

The placard is to be used not only by the deaf people but also foreign people with-
out speaking native language, elderly people with hearing problem and those of throat 
disease. 
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5   Usability Rvaluation 

International Standard Organization (ISO) established ISO13407 as Human Centred 
Design (HCD) in 1998 [9]. It consists of following five steps;  

1. Plan the human centred process,  
2. Specify the context of use,  
3. Specify user and organizational requirements,  
4. Produce design solutions,  
5. Evaluate designs against user requirements.   

Until now the first HCD design cycle with the requirement survey and evaluation 
were experienced with paper prototyping over the urgent collaboration service plac-
ard. Usability is measured by effectiveness, efficiency and satisfaction [2]. In this 
case, the effectiveness means to inform the patient pain portion to the emergency 
rescue personnel. The efficiency is to tell in quicker time comparing with situation 
without the placard. The satisfaction is rather mental relief by carrying the placard. 
Considering the nature of the placard in such urgent situation to use, efficiency is the 
most important factor. Then there were prepared three simulated situations at the time 
of evaluations [10].  

In usability evaluation testing, hearing disabled persons evaluated the placards. 
Three tasks were evaluated using and not using the placard. The first task is that the 
disabled person asks the conductor to call the ambulance in the railway station. The 
second is to tell the patient pain portion to the emergency rescue personnel in the 
ambulance. In this case the patient is necessary to inform the emergency rescue 
personnel about the name, home address, birth date or age, somebody to contact 
general practice and pain portion and its severity. The final one is to tell the com-
plaint to the nurses in the hospital. In this case the general inquiry items are the 
same as the ambulance but there are extra are the patient’s disease history and aller-
gic reaction. These three simulated situations are compared with and without the 
placard. Four subjects with deaf disabled are participated. They are one for the 
railway task, two for ambulance task and the other one for hospital task. At the rail 
way station task, it is recognized that without placard and with was 51 seconds and 
22 seconds respectably. At the ambulance task, it is found that without placard and 
with was 234 seconds and 152 seconds respectably for the first subject. The second 
subject was 321 seconds and 234 seconds respectably. In average it is about 30% 
swiftness improvement in the communication. At the hospital task, it is found that 
without placard and with was 269 seconds and 201 seconds respectably. The total 
results showed about 35% improvements of the communication time through all 
situations (Table 2).  

Looking at hearing impaired recent activities they carry and use mobiles mail of 
mobile phones. Until now phones are out of reach for them. However the introduction 
of mobile mail becomes essential tool for them. Then the Emergency placard is 
downloaded into not only Personal Computer (PC), but mobile phones such as third 
generation of mobile phone standards and technology (G3) and iPhone by Apple Inc. 
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Table 2. Evaluation results 

Places Tasks (Communication) Subjects
initials

Person to
correspond

Without
the card With card

Railway
station

Call the ambulance
SU Conductor

(HI) 51 sec. 22 sec.

IS 3 min. 54 sec. 2 min. 32sec.

YO 5 min. 21 sec. 3 min. 54 sec.

Hospital

Inform the emergency
personnel
-  Name
-  Address
-  Age, Birth date
-  Someboy to contact
-  General Practice
-  Pain portion, severeness
-  Disease history
-  Allegic reaction

FU Nurse (SA) 4 min. 29 sec. 3 min. 21 sec.

Lifesaver
(YA)

Inform the emergency
personnel
-  Name
-  Address
-  Age, Birth date
-  Someboy to contact
-  General Practice
-  Pain portion, severeness

Ambulance

 

Then the urgent collaboration service placard is appeared on WEB site, 
(http://www1s.wisnet.ne.jp/~aajd/ ) in order to be downloaded by anybody who are 
necessary. In this case the main users are hearing impaired with personally carrying it. 
There are also some inquiries from fire brigade to carry it in their ambulance. 

At the second HCD design cycle, these two models of Emergency placard on the 
mobile phones are evaluated by 34 subjects who are between 20 to 60 years olds and 
22 are hearing impaired among them. The questions are about its usefulness and 
measure of relief applied Semantic Differential (SD) Method between from 5 (Max.) 
to 1 (Min.). The usefulness result was 4.52 favorable with 0.51 of standard deviation 
(SD). Measure of relief result was 4.55 favorable with 0.62 SD. 

6   Extended Applications 

Basically the concept of universal design must be readily achievable [11] and be un-
due burden [12] for both disable people and manufactures. The urgent placard is one 
of the solutions to help the difficulties for deaf people without requiring many ex-
penses. Currently the placard is reviewed by the deaf people, local fire brigades and 
foreign people from U.S.A. or Spain by interviews. Experimental trial to use this 
placard has been done in Kasuga Fire Department in Kyushu, Japan by carrying it in 
the ambulance (Figure 3). Observing at the actual situation of ambulance, it was 
found that the placard is much easier to use not portrait mode but landscape mode 
since the carried patient can only move the face right and left on the stretcher bed 
(Figure 4).  
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Fig. 3. The urgent collaboration service placard usage 

From the stand point of universal and inclusive design, the urgent placard is exten-
sively applicable for foreign people who can not speak local languages. It helps peo-
ple such as hard of speaking and the patients of aphasia. Table 3 shows the foreign 
patient percentage in Keio University hospital during the years from 2000 to 2004. 
The figure is less than two-percent which must be not negligible small numbers since 
they are excluding Chinese and Korean people since their names seem to be similar to 
Japanese and hard to choose. Considering such background, several variations are 
prepared for not only Japanese but English, Spanish, Korean and Chinese languages 
(Figure 4).  

Table 3. Foreign patient percentage in Keio University Hospital 

Year
Japanese

M ale
Japanesse
Fem ale

Total
Japanese

Foreign
 M ale

Foreign
 Fem ale

 Total
Foreign

Total
W hole

Foreign
Percentage

2000 2246 1660 3906 39 21 60 3966 1.5%
2001 2124 1627 3751 37 17 54 3805 1.4%
2002 1908 1501 3409 39 20 59 3468 1.7%
2003 1790 1487 3277 34 22 56 3333 1.7%
2004 1753 1434 3187 28 21 49 3236 1.5%

Average age: Japanese 46士23 years old
Average age: Foreign 36士18 years old  

There are unexpectedly proposal from blind people by putting brails on the urgent 
placard. From their experience this will be helpful at the time of suddenly hard of 
speaking by the shock. 
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Fig. 4. The urgent collaboration service placards in ambulancefor Spanish, Chinese, Korean 
and English 

7   Conclusion 

This paper discusses the usefulness of the urgent collaboration service that is origi-
nally proposed by deaf people at such the occasion of disasters or accidents. At the 
very first of the survey many deaf people are asked their difficulties. From the point 
of context of use, the deaf patient complaint of pain/ache/grief ten patient complaint 
items are selected. Those requirements are drawn for visualization by pictograms or 
icons. It is then evaluated in the manner of the usability test. The results are that the 
time to communicate is shorter for about 30%. During the process it is found that the 
credibility to carry everyday brings much mental comfortableness and relief for the 
deaf people. The urgent collaboration service placard is also used by foreign people 
and is translated into English, Spanish, Korean and Chinese for the foreign people.  

It is also being proposed to Japanese government to have the available both in the 
ambulance and hospitals or public spaces. This activity was received an official com-
mendation by Japanese Fire Defense Agency in spring 2008. 
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