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ABSTRACT: 

The aim of the present study is to identify the elements towards which psychological design 

should be oriented when developing elderly-friendly products.  The authors analyzed, by image 

evaluation, three items that have been developed at a particular company as elderly-friendly 

products in the process of their design.  The analysis extracted, as a result, affinity and status as 

factors common to these items.  Next, we attempted to determine whether these two factors 

represented important elements for the elderly with regard to more general product design as well.  

To that end, an analysis was conducted, via the main factor method, about the image that a user 

demands regarding the design and function of a particular daily use product.  As a result we found 
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that, of the seven factors extracted, three were strongly related to status, and that the other four 

were closely related to affinity.       

1.  INTRODUCTION 

Elderly-friendly products are those designed with the elderly's physical and psychological 

characteristics in mind of the elderly.  To obtain guidelines on the development of elderly-friendly 

products, the authors have focused on the psychological and physical elements of the users to 

which attention should be paid when designing these kinds of products.  As regards psychological 

factors, we pointed out that affinity and status should be regarded as two such elements in our 

previous analysis of cameras available in the market via image evaluation (Nakayama et al. 2004).  

However, it remained unclear whether these elements could be specified for other products as 

well. 

This paper describes our analysis, using image evaluation, of products as objects of a given 

company’s design development.  This analysis is intended to be a step towards determining 

whether these elements have generality as concerns in design development.  Also, we analyzed 

images representing user demands in terms of the design, the function and other aspects of an 

everyday product.  

2. PSYCHOLOGICAL  DESIGN  ELEMENTS   IDENTIFIED  BASED  ON  
EXAMPLES  OF  ELDERLY-FRIENDLY  PRODUCTS 

2.1 EVALUATION METHOD 

We conducted an analysis of three example products (utensils for retort-packed food [Fig. 1], a 

walker [Fig. 2], and a bed-type mechanical massager [Fig. 3]) that had been developed by a 

particular company as elderly-friendly products, by evaluating the images of these products 

according to a five-grade system.  The items used for obtaining this evaluation comprised mainly 

those which we used in a previous analysis of cameras by image evaluation. The items relating to 

affinity and status are “security—insecurity,” “friendly—unfriendly,” “feels high-quality—feels 

cheap,” “high-performance feel—low-performance feel” and “high-status feel—low-status feel.”  

Additionally, the following design-related reference items were included: “round—angular,” “warm 

feel—feels cold,” “new—old” and “original—commonplace.” 
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The subjects comprised 50 elderly persons (26 male and 24 female) of ages 65 to 73, and 50 

young persons (25 male and 25 female) of ages 18 to 25.  The evaluation was conducted in two 

periods in August 2004 and July 2005.  It involved showing the photographs of the three above-

mentioned elderly-friendly products to the subjects, explaining the design concepts and other 

details to them, and quantifying their impressions of these products via the SD (semantic 

differential) method followed by thus conducting a factor analysis. 

 

2.2  ANALYSIS  RESULTS 

Fig. 4 shows the results of the image evaluation by the elderly persons (average evaluation scale 

values).  Values given to the three products varied significantly in terms of the evaluation items: 

“round—angular,” “new—old” and “original—commonplace.”  In contrast, the differences in values 

were small in terms of such items as “ warm feel—cold feel” and “high-status feel—low-status 

feel”  Fig. 5 shows results of the image evaluation by the young people.  The values given to the 

products varied significantly in terms of the items “round—angular,” “ warm feel—cold feel” 

“new—old” “high-performance feel—low-performance feel” and “original—commonplace.”  These 

results indicate that the items strongly evaluated by the elderly persons were mainly design-

related, while the young persons strongly evaluated not just design-related items, but the whole 

range of items. 

 

Fig 2: Case 2: A Walker 

Fig 3: Case 3: A Bed-Type Mechanical Massager 
Fig1: Case 1: Utensils for Retort-packed 
Food 
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 We conducted a factor analysis (using the main factor method) of the values given by the elderly 

persons.  The results of this analysis are shown in Table 1.  As shown in this table, the analysis 

extracted—as evaluation factors for the three products—some factors showing “affinity” (“warm 

feel” “security” and “friendly”), as well as others showing “status” (“feels high-quality” “high-

performance feel” and “high-status feel”).  While our previous image evaluation of cameras 

extracted affinity as the number one factor, and status based on a feeling of achievement ( Philip 

Kotler 1990) as the second, the present analysis extracted status as the first factor, and affinity as 

the second.  This means that status is the most important factor in product design.  On the other 

hand, however, the factor score for affinity given by the elderly persons was higher than the 

corresponding score given by the young persons, as shown in Table 2.  This suggests that the 

importance of affinity as an evaluation factor is higher for elderly people than for young people.  

Regarding status as the first factor, the degree its importance as an evaluation factor is about the 

same for the elderly and the young. 

Next, we determined the average evaluation scale values for each of the products evaluated that 

belong to the first and second factors.  The relationship between these factors, thus determined, 

is shown in Fig. 6.  For all three products, the elderly’s average evaluation scale values of the 

evaluation items belonging to the first factor (status) and the second factor (affinity) are found in 

the first quadrant, indicating that both affinity and status are positive.  As regards the evaluation 

by the young persons, the values for status are high in case 3 (a bed-type mechanical massager) 

and case 1 (utensils for retort-packed food), while the corresponding values for affinity are rather 

low; in case 2 (a walker), the value for status is low, and that for affinity is rather high.  This means 

that in comparison to the elderly persons, the young persons based their evaluation on their own 

clear product images regarding affinity and status. 

 

 

 

 

 

 

 

Fig4: Image Evaluation Scale Values Given by the Elderly Persons to the Three Products 
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Fig5:  Image Evaluation Scale Values Given by the Young Persons to the Three Products 
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Table 1: Factor Loads in Evaluation of the Images of the Three Products, Formed by the Elderly Persons 

 
 

Fig 6: Relationship Between Affinity and Status, as Indicated by 
Average Evaluation Scale Values 

Table 2: Factor Scores for the Young and  
Elderly Persons 
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3. IMAGE   EVALUATION  OF  A  CELLULAR  PHONE 

As discussed above, our study extracted two factors (affinity and status) based on an 

impressionistic evaluation of three elderly-friendly products (“evaluation images”). Next, we 

attempted to determine whether these same factors could be extracted from the images of an 

everyday product’s with desirable design, function and other aspects that are considered 

desirable (“demand images”).  To do this, we conducted a subjective evaluation of the demand 

images of a cellular phone as an everyday product, and performed a factor analysis on this 

evaluation. A cellular phone was chosen as the target of evaluation because it is used by many 

people, and is of great interest to many others even if they do not use it themselves; also, it is a 

tool that is used by users individually, and requires a number of sophisticated operations.  

3.1 EVALUATION   METHOD 

To analyze the design, function and other aspects of cellular phone demand images, we set 29 

evaluation items, as shown in Table 3, including those related to affinity and status.  Some 

evaluation items, such as “can enjoy with other people,” “use of the product together with other 

people” and “talk while seeing the other person’s face,” are concerned with human relationships.  

Also, there are items representing previous experience  (such as “have seen the phone before” 

and “different from the one I have seen before”), as well as others representing operability (such 

as “many functions,” “sophisticated operations I can do myself,” “various uses based on my 

inventiveness” and “I recognize my own improvement”).  As evaluation items related to design, we 

set such items as “friendly,” “interesting,” “high-quality feel,” “brand image” and “feels heavy.”  The 

subjects were asked to choose what they would desire about the design and function of a cellular 

phone, if they were to buy one.  Their responses to the 29 evaluation items were coded according 

to a five-grade system, quantified via the SD method, and subject to a factor analysis. 

Subjects were comprised of 55 elderly persons (26 male and 29 female) of ages 60 or more, and 

50 young persons (28 male and 22 female) of ages 18 to 25.  The evaluation was conducted over 

June to July 2005.  

3.2  ANALYSIS  RESULTS 
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The factor analysis (by the main factor method) was performed on the image evaluation scale 

values given by the elderly persons as regard the design, function and other aspects of the 

cellular phone.  The factors extracted in this analysis are shown in Table 3. 

As for the first factor, the evaluation items with high factor loads include such items as “enjoying 

images on the cellular phone together with others,” “sophisticated operations I can do myself,” 

“use of the product together with other people,” “various uses based on my inventiveness,” “many 

functions” and a “feeling of status higher than that which I had for the one I used before.”  These 

can be categorized as factors related to attempts to achieve a sense of accomplishment through 

self-development.  The first factor involves some items representing affinity between people.  This 

is assumed to be due to the demand image of a cellular phone as an instrument that facilitates 

communication.  Table 4 shows the factor scores obtained for the young and the elderly persons.  

As shown in the table, the factor score for the young persons is positive and high, while that for 

the elderly persons is a negative value.  This indicates that, compared to elderly people, young 

people have a stronger desire for a sense of accomplishment through the attainment of self-

development, as represented by the first factor. 

As for the second factor, the items with higher factor loads include “feeling of brightness,” “feeling 

of softness,” “warm feel” and “round.”  These items can be categorized as ones of affinity which 

represent limited sensory stimuli, and therefore create impressions or feelings of affinity.  Table 4 

shows that, regarding this factor, the score for the elderly persons is high, while that for the young 

persons is low.  This indicates that compared to the young, the elderly have a greater desire for 

impressions or feelings of affinity. 

As for the third factor, the items with higher factor loads include “attention from other people,” 

“recognition of my improvement in operation,” “brand image” and “a feeling of higher status 

resulting from possession.”  These can be categorized as representing a sense of 

accomplishment.  While both the first and third factors involve this sense of accomplishment, 

however, the latter is different from the former in that it indicates desire for a higher status in 

comparison with other people.  In the above, the first factor was interpreted as attempts to 

achieve one’s sense of accomplishment through self-development. By contrast, the third factor 

can be categorized as one trying to achieve a high-status feel in comparison with others, in 

addition to self-development. For both elderly and young persons, the score for the third factor 

approximates to zero.  This indicates that the factor is sought by the young and elderly to similar 

extents. 
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As for the fourth factor, the items with higher factor loads are “friendly” and “a feeling of 

attachment that grows with use.”  These can be categorized as representing affinity.  The “a 

feeling of attachment that grows with use” item may be interpreted as a sense of accomplishment 

that results from the feeling that the user now possesses his/her phone in the true sense of the 

word.  However, we think it more appropriate to interpret it as an item representing affinity, i.e. 

attachment, that grows over the use period.  While both the second and fourth factors involve 

affinity, however, the latter is different from the former in that it indicates desire for an image of 

affinity between people as realized in human relationships.  Comparison between the young and 

elderly persons regarding this factor reveals that the factor score for the young is high, while that 

for the elderly is low.  This indicates that affinity as represented by the fourth factor is sought more 

strongly by the young than by the elderly.  This result is contrary to our previous assumption that 

the elderly has more desire for the image of affinity between people.  The result suggests that 

product design that satisfies a desire for affinity between people is demanded by the young at 

least as strongly as by the elderly. 

As for the fifth factor, the items with higher factor loads are “have seen the phone before” and 

“Relationship with vogue”  Contrary to our anticipation that “Relationship with vogue” would be 

categorized as an item representing a sense of accomplishment, it is likely better interpreted as 

an item representing a desire for affinity, i.e. to have something which others have.  Accordingly, 

the factor can be categorized as one representing affinity.   

Regarding this factor, the score for the elderly persons is high, while that for the young persons is 

low.  This indicates that the elderly have a stronger desire for affinity as represented by the fifth 

factor.   

As for the sixth factor, the “classic” factor is important.  This can be categorized as representing 

affinity and, as such, is similar to the fifth factor.  For both the elderly and young persons, the 

score for the sixth factor approximates to zero.  This indicates that the factor is sought by the 

young and elderly to similar extents. 

Regarding this factor, the score for the elderly persons is high, while that for the young persons is 

low.  This indicates that the elderly have a stronger desire for affinity as represented by the fifth 

factor.    

As for the seventh factor, the “feels high-quality” item has a higher factor load.  This can be 

categorized as representing a sense of accomplishment.  While being a sensuous evaluation 
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image, the “feels high-quality” item also indicates attempts to attain self-development.  Also, the 

score for this factor approximates to zero for both the elderly and young persons.  This indicates 

that the factor is sought by the young and elderly to similar extents. 

As discussed above, we extracted seven factors.  Analysis of these factors suggests that the first, 

third and seven factors are related to status, while the second, fourth, fifth and sixth factors are 

related to affinity. 

     Table 3: Factor Loads for Demand Images Formed by the Elderly Persons About the Cellular Phone 

Table 4: Factor Scores for the Young and Elderly Persons 
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4.CONCLUSION  

To clearly identify the psychological elements to which attention should be given when producing 

elderly-friendly design, the authors analyzed, by image evaluation, three products (utensils for 

retort-packed food, a walker and a bed-type mechanical massager) as objects of design 

development.  This analysis resulted in the extraction of certain factors common to these items.  

Some of these factors (“warm feel” “security” and “friendly”) are assumed to represent affinity, 

while others (“feels high-quality,” “high-performance feel” and “high-status feel”) are assumed to 

represent status. 

Next, we conducted an analysis of the demand images about the design, function and other 

aspects of an everyday product (a cellular phone).  The results show that the first factor can be 

interpreted as indicating attempts to achieve a sense of accomplishment through self-

development, the second factor as representing a feeling of familiarity, the third factor as 

indicating desire for a higher status in comparison with other people, the fourth factor as indicating 

desire for affinity in human relationships, the fifth factor as representing affinity, in the sense of a 

desire for proven products that do not have any novel elements; the sixth factor as indicating 

desire for familiarity; and the seventh as indicating desire for self-development, as in the first 

factor.  Accordingly, it is assumed that there is a strong relationship between status and the first, 

third and seventh factors.  Also, there is a relationship between affinity and the second, fourth, 

fifth and sixth factors.  As discussed above, the results of the present study confirm that elderly-

friendly products are generally based on the elements of affinity and status; and that they play an 

important role in design development. 
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