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Abstract. A chair with armrests is an important object required by aged people 
for sitting, when their physical strength decline gradually. Users’ emotions can 
be evoked by touching material of the armrest. This study attempts to explore 
aged people’s emotional responses as evoked by interaction with materials on 
armrests. An experiment was conducted to explore emotional responses evoked 
by touching six different materials of a armrest between aged people and young 
adults. The results indicate that a chair's armrests made from fabric can enhance 
users’ pleasure senses better, as compared with the other five materials. The re-
sult also showed that aged people were willing to give a higher mean score on 
pleasure than young adults were. 
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1 Introduction  

As is well known, armchairs are essential objects for elderly people (Jonsson & Sperl-
ing, 2010) for sitting. It is because aged people’s physical strength and visual abilities 
gradually decline as they age. However, their tactile abilities are not affected greatly 
with age. Thus, they depend on tactual sensation to feel objects frequently during their 
daily lives. Sitting on a chair, elderly people do not only enjoy the comfort of sitting, 
but also feel a sense of security through tactual sensations fed by surface materials of 
the armrests. They experience a sense of uplifting satisfaction and delight in armchair 
materials (e.g. armrests) that meet their physical needs. Therefore, how aged people 
sense and response to material used on a chair armrest is becoming a key issue to be 
considered when designing a comfortable chair. The aim of this study is to explore 
aged people’s emotional responses as evoked by interaction with materials of armrests 
(see Fig. 1). 

2 Sense of Touch 

Chang (1995) defines sense of touch as a type of skin sense, sensory receptor of skin, 
which adopts stimuli from outside world. It is a process comprising multiple senses of 
touch, pain, temperature and so on. Touching is being in physical contact and, as  
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Fig. 1. Research structure  

such, is the basis for the feeling of being in contact. Within this contact, touch is a 
strong basis for the development of feeling of affection (Sonneveld & Schifferstein, 
2008; Fields, 2003; Montagu, 1971). Touch also induces human affection. In general, 
touch includes touch sensation, pressure sensation, and vibration sensation. Touch 
sensation can be drawn from two types of tactual actions: 1) active touch, a skin sen-
sation derived from using physical body to touch objects actively, 2) passive touch, a 
skin sensation derived from being touched by other objects. This study on sense of 
touch is focused on active touch as people actively use their palms and fingers to con-
tact surface of stimuli and to feel intuitively. To control the variables in our research, 
the sensation derived from the shape and volume of armrest will be excluded. 

3 Emotions through Touch Sensations  

Both Jordan’s (2000) physio-pleasure and Norman’s (2004) visceral level of emotion 
emphasized users’ pleasure and emotions which are elicited through a sensitive inte-
raction with products. de Rouvray, Bassereau, Duchamp, Schneider, & Charbonneau 
(2008) stated that a user pays more attention to emotional responses when sitting  
on an office chair. This intention may add an extra emotional value (Desmet, Over-
beeke, & Tax, 2001) to the product offerings. Thus, designing a chair with pleasure 
should enhance sensation qualities in terms of comfort. Zuo et al., (2004) proved that 
touching a rough surface, users may respond with a negative emotion. According to 
emotional appraisal theory, users may respond positively if touching a surface made 
with proper material. Conversely, users may respond negatively when touching a 
surface made of poor material.  

Different materials convey different characteristics. Klatzky et al., (1987) and Le-
derman et al., (1986) addressed that a product's properties, for instance, hardness, 
roughness, softness and slink can affect users’ appraisal to a product and further affect 
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their purchase decisions. Therefore, through touch, users feel safe (Sonneveld & 
Schifferstein, 2008) and they often use adjective terms (e.g. soft/ hard, smooth/ rough 
and un / comfort) to describe the feeling when touching materials skins.  

Thus, understanding how material sensation affecting a user’s emotion is very im-
portant when developing a product with emotions. This paper attempts to explore 
aged people and young adults’ emotions (i.e. pleasure and arousal) evoked through 
touching materials and the relationship between materials properties (i.e. soft-
ness/hardness, smooth/roughness, and un/comfort) and emotions.  

4 Aging Difference towards Touch  

Jonsson and Sperling（2010）interviewed 18 aged people regarding their require-
ments to a furniture design. The result concluded that aged people preferred having 
furniture constructed with comfortable materials; indeed, aged people expected to buy 
a product which can make them feel pleasure when it is in used. Specifically, some 
research found that middle-aged and older adults have more intense and subjective 
emotional experiences than younger adults have, even though physical responses to 
emotions were dampened in the two older groups (Kryla-Lighthall N. & Mather M., 
2008; Burriss, Powell, & White, 2007). Moreover, the enhanced sense of well-being 
among aged people reflects both decrease in negative affect and increase in positive 
affect. Thus, we assume that aged people have greater satisfaction and positive emo-
tional response than young adults do, when touching a material.  

5 Methods 

An experiment was conducted to explore six materials used frequently in making 
armrests of a chair. In the experiment, we investigated if the senses of touch derived 
from materials affect aged people’s and young adults’ emotions differently. 

Subjects 
20 aged subjects (11 male, 9 female; average age = 72), and another 20 college stu-
dents subjects (9 male, 11 female; average age = 25) in a good health condition parti-
cipated in this experiment.  

Stimuli 
Firstly, we collected materials used frequently on armrests of a chair from different 
sources such as furniture books, website, and magazines. Through group discussion, 
six materials used on armrests more frequently were screened out and adopted for the 
experiment. They include wood, fabric, leather, metal, plastic, and rubber. These six 
materials were constructed with 210×297 mm plane sheets and used as stimuli in this 
experiment (see Pic. 1).  
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Questionnaire 
Questionnaire items includes Mehrabian and Russell's (1974) assessment (i.e. pleasure 

and arousal), physiological assessment (i.e. uncomfort/comfort, softness/hardness, and 
smooth/roughness), and behavior assessment (i.e. likeness and purchase motives). The 
items were designed with 5-point Likert Scale for the experiment. 

Experimental Installation Setting 
A table with a chair was settled in an isolated and quiet space. There is a black box on 
the table. On the box, a hole was created for a hand to accessing the materials during 
the test (see Pic. 1). Each stimulus was located in the black box randomly. Partici-
pants’ hands are able to go through the hole and touch stimulus without any hindrance 
as active touch was adopted for the engagement with stimuli in this study. 

Experimental Produce  
Each participant has to go through four steps to complete the experiment. On Step1 
sitting in front of table still, a participant’s eyes were covered with a blindfold and 
instructed to relax, while one of their palms was guided to place on the stimulus. On 
Step2 a participant was told to start to move the palm forward slowly within six 
seconds. On Step3 a participant was asked to open his/her eyes and fill up a question-
naire. Then, taking a 20-second break, participants repeated the same processes till 
finishing six stimuli (see Pic. 2).  

 

 

Fig. 1. Six stimuli and a black box for the experiment Fig. 2. Participant engaged with 
stimuli and checked questionnaire 

6 Results and Discussion 

6.1 Internal Reliability of PA Questionnaire 

With regard to pleasure and arousal (PA) questionnaire, the statistic result shows 
Cronbach's Alpha > 0.9 for pleasure dimension and over 0.68 for arousal dimension 
(see Table 1). The result demonstrates that questionnaire has an acceptable internal 
consistency (Nunnally, 1978).  



378 T.-Y. Wu and C.-Y. Peng 

 

Table 1. Cronbach's Alpha of PA questionnaire 

 Metal Leather Rubber Plastic wood Fabric 
Pleasure ( N=6 ) 
( Cronbach's Alpha ) 

0.972 
 

0.955 
 

0.949 
 

0.958 
 

0.948 
 

0.930 
 

Arousal ( N=6 ) 
( Cronbach's Alpha ) 

0.682 
 

0.801 
 

0.687 
 

0.709 
 

0.683 
 

0.798 
 

6.2 Pleasure Elicited through Touch Sensation  

The result showed that pleasures of participants including older and young adults 
evoked by six materials had the following descending order of pleasures: fabric 
(M=23.23) > wood (M=22.45) > plastic (M=21.90) > leather (M=20.45) > metal 
(M=20.03) > rubber (M=19.15) (see Fig. 2). The results indicate that a chair's armrests 
made from fabric can enhance users’ pleasure senses better, as compared with the other 
five materials. It is suggested to have a further experiment to explore the difference 
types of fabric textures which may evoke participants’ emotions differently, due to the 
different degrees of touch sensation derived from different fabric textures.  

 

Fig. 3.Means of pleasure among six materials  

6.3 Emotional Responses on Six Materials between Aged and Young Adult 

In this study, pleasure and arousal (PA) were used to assess participants’ emotional 
responses between aged people and young adults. In Fig. 3, top three materials (i.e. 
fabric, wood and plastic) elicit higher pleasure responses than others. Among them, 
both aged people and young adults agreed that fabric can convey the highest degree of 
pleasure consistently. The result also showed that aged people were willing to give a 
higher mean score than young adults were. This fact confirms prior research results, 
which demonstrated that aged people have a greater emotional response on sense of 
touch, as compared with young adults.  

In Fig. 4, among six materials, both groups showed a highest arousal on metal, 
compared with other six. Unlike other five materials, young adults give a greater 
arousal score on metal than aged people do. It implies that young adults can sense 
metal more agilely on arousal and are willing to give a higher score than aged people 
do.  
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Fig. 4. Pleasure derived from aged and young 
adults towards touch sensations 

Fig. 5. Arousal derived from aged and young 
adults towards touch sensations 

6.4 The Comparison of Fabric Sensation between Aged People and Young 
Adults 

T test was used to examine the tactile sensation difference between aged and young 
adults towards six materials. The results demonstrate that there are significant differ-
ences on the reaction to materials by two age groups. Table 2 showed that there are 
significant differences on pleasure, arousal, softness/ hardness, smooth/ roughness, 
comfort/ safeness, and purchase motivation, except likeness. The result demonstrates 
that aged people have a greater emotional response (i.e. pleasure & arousal) than 
young adults do, when touching fabric. The result also showed that aged people have 
greater sensational responses on softness/ hardness, of fabric than young adults do. In 
contract, young adults have a greater sensational response on comfort/ safeness than 
aged people do, as touching fabric. Regarding purchase behavior, aged people are 
willing to buy an armchair covered with fabric better than young adults do. However, 
there is no significant on likeness to both aged people and young adults. In sum, the 
result shows that aged people seem to prefer fabric armrest and are willing to buy it, 
as compared with young people.  

Table 2. T-test for fabric sensation of touch between aged and young adults (single)  

Fabric 
Young adults Aged people   

Mean sd Mean sd T value P value 
Likeness 3.35 1.268 3.60 1.095 -.667 .254 
Purchase 3.05 1.276 3.70 1.218 -1.648 .054+ 
Pleasure 21.600 5.614 24.850 4.648 -1.994 .027* 
arousal 13.250 4.876 15.950 4.084 -1.898 .033* 

Soft/ Hard 3.100 1.119 4.050 1.605 -2.171 .018* 
Smooth/ Rough 9.750 1.832 10.750 2.712 -1.366 .090+ 
Comfort/ Safe 11.000 3.387 8.550 3.546 2.234 .016* 

*** p ＜.001;  **p ＜.01;  * p ＜.05;  + p ＜.10 
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