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1.	 INTRODUCTION

1.1	 Background
“Population aging” is an unavoidable keyword when 

discussing the social and economic prospects for the next 

several decades in nearly all developed countries. In Japan, 

the rate of population aging continues to rise and reached 

25.0% in 2013; this is expected to reach 31.6% in 2030 

and 39.9% in 2060 [1]. Moreover, population aging is also 

progressing in a similar manner in neighboring Taiwan, 

where countermeasures have become an important policy 

issue. The aging rate, calculated at 12.5% in 2015, is 

expected to rise to 23.6% in 2030, and reach 38.6% by 

2060 [2]. (Figure 1) 

Conventionally, the elderly are often seen from the 

perspective of welfare, but many of them are both physi-

cally and mentally healthy [3]. In addition, the environments 

surrounding elderly individuals are changing drastically 

because of advances in social infrastructure utilizing 

information and communications technology and because 

of deteriorating communities [4].

1.2	 Previous research
On the other hand, there are many studies focusing on 

physical functions for the elderly, such as service design 

using the concept of gamification aimed at preventing 

locomotive syndrome [5] and creating services aimed at 

frailty syndrome [6]. However, there are no studies aimed 

at deriving service designs aimed at promoting self-help 

focusing on the attitude towards life for healthy elderly 

people. 

In addition, elderly people living in urban areas are 

expected to strengthen their self-help function by actively 

selecting, purchasing and using services that they consider 

necessary, as in normal consumption activities [7].

1.3	 Purpose of this study
Therefore, in this study conducted as basic research in 

the preliminary stage of creating service designs aimed at 

improving elderly quality of life (QOL)—an urgent issue 

common to these physically proximate and culturally 

similar island nations—we sought to understand the 

structure of attitude towards life, that is, the relationship 

between satisfaction in daily life and the consciousness 
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Figure 1:  Total population (left vertical axis) and the percentage 
of those aged 65 years and older (right vertical axis)
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that affects it. In addition, we explored the similarities 

and differences according to four attributes (“Japan,” 

“Taiwan,” “men,” and “women”), among healthy elderly 

people living together with family in urban areas in Japan 

and Taiwan.

2.	 QOL

2.1	 Defining QOL
Past studies of QOL have been advanced largely by 

ways of thinking in the fields of medicine, gerontology, 

and social psychology [8]. Scholars in the medical field 

have attempted to characterize QOL primarily through 

elements that can be observed as facts by third parties in 

order to achieve a strong awareness of the relationship of 

QOL with health (and illness) and to gauge the effects of 

treatment. On the other hand, scholars in fields associated 

with gerontology and social psychology, while remaining 

conscious of the relationship of QOL with health, have 

sought to characterize QOL through subjective factors that 

can be understood only by the principals themselves 

regarding their lives and day-to-day experiences. The 

former is called “health-related QOL” (HRQOL) and is 

evaluated by a variety of factors, including physical func-

tioning, mental health, daily role functioning, physical 

pain, vitality, social functioning, and attitude toward 

health. The latter is called “subjective QOL” (S-QOL) and 

is evaluated as morale, life satisfaction, and subjective 

well-being. 

Without saying which of these approaches is more 

effective, both are considered important for characterizing 

QOL among the elderly.

2.2	 The QOL sought by this study
In the context of this study, the definition of service 

design for QOL can be considered as that which seeks to 

improve HRQOL and S-QOL. Because the former falls 

into the category of medical fields, we have decided to 

focus on the latter. 

Scales that measure S-QOL—which, as mentioned 

above, is concerned with morale, life satisfaction, and 

subjective well-being—have been examined in terms of a 

variety of aspects, including theoretical validity, construct 

validity, and factor validity. However, unlike in the case 

of HRQOL, many issues have been reported in relation 

to the validity and reliability of the evaluation scales 

themselves [8]. 

Given that this study is not intended to be a discussion 

of QOL, we have decided to conduct our survey by select-

ing questions relating to “enjoyment of everyday life” 

(hereinafter, “enjoyment”), “anxiety in everyday life” 

(hereinafter, “anxiety”), and “sense of purpose in every-

day life” (hereinafter, “ikigai: reason/motivation for 

living in Japanese”) from among the questions used in 

past reports relating to awareness on the part of the 

elderly [9-13].

3.	 SURVEY

3.1	 Participants
The survey targeted men and women between the ages 

of 60 and 74 who live with family members, such 

as spouses and children, and reside in Fukuoka which 

is an ordinance-designated city in Japan, or in Taipei, New 

Taipei, Taoyuan, Taichung, Tainan and Kaohsiung which 

are government-ruled special municipalities in Taiwan. 

Based on the first author’s previous research [14], we 

decided to limit ourselves to cohabiting households 

because differences in the attitude towards life arise from 

differences in household composition. In addition, 

although there was no significant difference according to 

the area of residence, the present study was limited to 

urban areas due to the ease of investigation. Finally, to 

grasp the tendencies of each age group, in addition to 

those aged 65 to 74 years, who are classified as the late 

elderly, we decided to also include the early elderly, who 

are 60 to 64 years old.

3.2	 Questionnaire items
The nine questionnaire items were as follows: 

“Q1: Presence and level of nursing care certification,” 

“Q2: Presence or absence of health problems that have 

an impact on daily life,” “Q3: Satisfaction with daily 

life,” “Q4: Enjoyment of daily life,” “Q5: Anxiety in 

daily life,” “Q6: Ikigai in daily life,” “Q7: Activities that 

evoke enjoyment,” “Q8: Concerns that evoke anxiety,” 

and “Q9: Life scenarios that evoke ikigai.” 

It should be noted that Q7 includes 29 activities used 

in past reports [9, 10, 12] (Table 1); Q8 includes 16 types 

of concerns used in past reports [9-11] (Table 2); and 

Q9 includes 13 types of life scenarios used in past 

reports [10, 11, 13] (Table 3). 

The present survey of elderly residents in Taiwan, 

which will be described later, was carried out with 

reference to a previous report [15] and we confirmed 

with its authors whether the evaluation items we used 

were appropriate.

As for answer types, Q1 called for a single multiple-

choice answer from among the following: “I have not 

applied for certification,” “I am in the process of applying 
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for certification,” “I have been certified but was certified 

as self-supporting / in need of support level 1 / in need 

of support level 2 / in need of care level 1 / in need of 

long-term care level 2 / in need of long-term care level 3 / 

in need of long-term care level 4 / in need of long-term 

care level 5,” or “I have been certified but I don’t know 

at what level.” Q2 called for a single answer of “yes” or 

“no.” Q3 through Q6 each used a 5-point Likert scale, 

from “1 – I do not agree at all” to “5 – I strongly agree.” 

Q7 through Q9 also used a 5-point Likert scale, from 

“1 – I do not agree at all” to “5 – I strongly agree.”

3.3	 Survey
In Japan, an online questionnaire survey was conducted 

in March 2016 among monitors who met the aforemen-

tioned criteria and were registered with a private research 

company. 

In Taiwan, an online questionnaires survey was 

conducted between February and March of 2019, for 

which participants were recruited as opportunities 

presented themselves to faculty members at National 

Cheng Kung University. 

3.4	 Selection of subjects for analysis
Responses to the online questionnaire were obtained 

from 241 Japanese respondents and 87 Taiwanese 

respondents. Of these, 5 Japanese and 3 Taiwanese who 

responded that they were “in need of support or long-

term care” and 35 Japanese and 17 Taiwanese who 

answered “yes” to 2 were excluded from consideration 

because they did not fit the criteria of healthy elderly 

individuals who were the focus of this study. 

As a result, a total of 202 respondents in Japan (112 men 

and 90 women) and 67 respondents in Taiwan (38 men 

and 29 women) were selected as subjects for analysis 

(Table 4).

Table 1:  Activities that evoke enjoyment Table 2:  Concerns that evoke anxiety

Table 3:  Life scenarios that evoke ikigai
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4.	 LIFE CONSCIOUNESS AFFECTED SATISFAC-
TION WITH DAILY LIFE 

4.1	 Method of analysis
Multiple regression analysis [16] was carried out by the 

stepwise method for “Q3: Satisfaction with daily life” as 

the dependent variable and “Q4: Enjoyment of daily life,” 

“Q5: Anxiety in daily life,” and “Q6: Ikigai of daily life” 

as the independent variables, with a significance level of 

5% or less as the censoring criterion for the variable input.

4.2	 Results of analysis
The variable input was terminated when the two inde-

pendent variables were input. The multiple correlation 

coefficient R was 0.696 and the coefficient of determina-

tion R2 was 0.485 (Table 5). 

The F-test for the analysis of variance of the regression 

equation with the two independent variables (Q4 and Q5) 

was significant at the 1% level (Table 6). 

Q3 could be explained with a significance level of 5% 

or less for the beta t-test in Q4 (β = 0.621, P = 0.000) and 

Q5 (β = −0.135, P = 0.008) (Table 7).

4.3	 Consideration
The results of the multiple regression analysis revealed 

that “enjoyment of daily life” and “anxiety in daily life” 

are useful for predicting “satisfaction with daily life.” 

It was also confirmed that enjoyment had a large effect 

in the positive direction and the anxiety had an effect in 

the negative direction. 

Meanwhile, it was found that “Ikigai in daily life” is not 

useful for predicting “satisfaction with daily life.”

Therefore, in the following section, we take a closer look 

at “enjoyment of daily life” and “anxiety in daily life.”

5.	 ENJYOYMENT AND ANXIETY IN DAILY LIFE

5.1	 Method of analysis
Factor analyses [16] were carried out based on the 

responses to Q7 and Q8 (main factor method, varimax 

rotation) from 269 respondents. The number of factors 

was determined by the criteria of having an eigenvalue of 

1.00 or more. Moreover, evaluations items were excluded 

from consideration if the factor loading amount was less 

than 0.40 for a single factor or if a single factor was 

associated with two items or less. 

In addition, based on the calculated factor score, cluster 

analysis by Ward’s method was performed to classify the 

clusters. Then, the characteristics of each cluster were 

grasped from the average value of the factor scores for the 

survey respondents classified into each cluster.

5.2	 Grasping factors and classifying clusters
1) Enjoyment

From the factor analysis results, 22 types of activities were 

selected, excluding 4 whose factor loading was less than 

0.40 for one factor, and 3 that were associated with only one 

factor. As a result, 4 factors were extracted (Table 8). 

Although the cumulative contribution rate was low, the 

Table 4:  Subjects for analysis Table 5:  Model summary

Table 6:  Analysis of variance

Table 7:  Coefficients
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analysis results were judged to be valid because the four 

factors were composed of multiple activities and each 

factor could be interpreted.

The first factor was interpreted as “social activities” 

because the factor loading amounts for “e 28,” “e 22,” 

“e 23,” and so on were large; the second factor was 

interpreted as “leisure activities” because the factor 

loading amounts for “e 5,” “e 9,” “e 10,” and so on were 

large; the third factor was interpreted as “preferential 

activities” because the factor loading amounts for “e 26,” 

“e 7,” and “e 25” were large; and the fourth factor was 

interpreted as “media activities” because the factor load-

ing amounts for “e 4” and “e 1” were large.

The results of the cluster analysis revealed three clusters 

with positive average factor scores. They are presented in 

the order of extracted factors in Table 9. Cluster 1 is 

composed of 145 subjects (53.9%), which is the largest 

number. The factor scores of factors 1, 2, and 4 are large, and 

Cluster 1 is considered to be a “complex enjoyment type.” 

Cluster 2 is composed of 38 subjects (14.1%). The factor 

scores of factor 1 and 3 are large, particularly factor 3. 

Cluster 2 is considered to be a “preference enjoyment type.” 

Cluster 3 is composed of 86 subjects (32.0%). The factor 

scores of factors 1 to 4 are negative values, and Cluster 3 is 

considered to be a “non-enjoyment type,” in which fun is 

not derived from activities of daily living.

2) Anxiety

From the results of the factor analysis, we were able to 

extract three factors based on the 16 types of concerns 

shown in Table 10.

Although the cumulative contribution rate is low, the 

results of the analysis were judged to be valid because the 

three factors consist of multiple concerns and each factor 

could be interpreted accordingly.

The first factor was interpreted as “health concerns” 

because the factor loading amounts for “a 2,” “a 4,” “a 3,” 

and so on were large; the second factor was interpreted as 

“social concerns” because the factor loading amounts for 

“a 14,” “a 13,” “a 15,” and so on were large; and the third 

factor was interpreted as “human concerns” because the 

factor loading amounts for “a 8,” “a 9,” “a 10,” and so on 

were large.

The results of the cluster analysis revealed two clusters 

with positive average factor scores. They are presented in 

the order of extracted factors in Table 11. Cluster 1 is 

composed of 115 subjects (42.8%). The factor scores of 

the first, second, and third factors are positive values, and 

Cluster 1 is considered to be “complex anxiety type.” 

Cluster 2 is composed of 154 subjects (57.2%). The factor 

scores of the first, second, and third factors are negative 

values, and Cluster 2 is considered to be a “non-anxiety 

type,” in which there is no anxiety in daily life.

6.	 RELATIONS BETWEEN ATTRIBUTES AND 
CLUSTERS

6.1	 Method of analysis
To understand the characteristics of the two types of 

attitude towards life in the four attributes (“Japan,” 

“Taiwan,” “men,” and “women,”), the chi-squared test and a 

residual analysis [16] were performed based on the number 

of people in each cluster extracted from the activities that 

evoke enjoyment and anxiety described in Section 5. 

Table 8:  Factor loadings for enjoyment

Table 9:  Average of factor scores of clusters for enjoyment
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In addition, when the null hypothesis was rejected and a 

significant difference was found between the attributes, 

another chi-square test and residual analysis were 

performed to understand the characteristics of the three 

age categories for each attribute.

6.2	 Results of analysis
1) Enjoyment

The results of the chi-square test are shown in Table 12. 

The null hypothesis was rejected at the significance level 

of 1%, and there was a significant difference between the 

attributes (χ2 (6, N = 269) = 29.385, P < 0.01).

Specifically, the percentage of “complex enjoyment 

type” among “women” was significantly higher at the 1% 

level in Japan and at the 5% level in Taiwan. However, in 

“men,” the “preference enjoyment type” was significantly 

higher at the 1% level in Japan and significantly lower at 

the 5% level in Taiwan. In Japan, the “non-enjoyment 

type,” was significantly higher at the 5% level for “men” 

and significantly lower at the 5% level for “women.” 

Consequently, it became clear that the “preference 

enjoyment type” and “non-enjoyment type” are common 

among Japanese men.

The results of the chi-square test and residual analysis 

for each of the three age categories revealed no significant 

difference in Japanese men (χ2 (4, N = 112) = 0.278, n.s.). 

In addition, women in Japan and both men and women 

in Taiwan had a low frequency category, though the 

significant test could not be performed. 

2) Anxiety

The results of the chi-square test are shown in Table 13. 

The null hypothesis was not rejected at the significance 

level of 5%, and no significant difference was found 

between the basic attributes (χ2 (3, N = 269) = 4.681, n.s.).

Specifically, there was no statistically significant 

difference. However, for the “complex anxiety type,” the 

Table 10:  Factor loadings for anxiety

Table 11:  Average of factor scores of clusters for anxiety

Table 12:  Result of chi-square test and adjusted residuals of 
enjoyment

Table 13:  Results of chi-square test and adjusted residuals of 
anxiety
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proportion tended to increase in the order of Taiwanese 

men, Taiwanese women, Japanese men, and Japanese 

women.

6.3	 Consideration
Regarding “enjoyment of daily life,” the “preference 

enjoyment type” and “non-enjoyment type” were signifi-

cantly more common among Japanese men, and it was 

considered that improvement of the attitude towards life 

was an issue to be addressed. 

However, for “anxiety in daily life,” no significant 

difference was observed between the attributes, and it was 

considered that improvement of the attitude towards life 

focusing on “complex anxiety type” was an issue to be 

addressed.

7.	 CONSIDERATION FOR DEVERSING NEW 
SERVICES

The findings of Chapter 5 can be regarded as providing 

guideline for the design of new services. The first factor 

“social activities”, the second factor “leisure activities”, 

the third factor “preferential activities” and the fourth 

factor “media activities” extracted from the “enjoyment in 

daily life” mentioned in 5.2 could be used as basic concepts 

when devising services in the direction of increasing the 

enjoyment. In addition, the first factor “health concerns”, 

the second factor “social concerns” and the third factor 

“human concerns” extracted from “anxiety in daily life” 

mentioned in 5.2 could be used as basic concepts when 

devising services in the direction of reducing the anxiety.

From the findings in Chapter 6, we were able to clarify 

the characteristics based on the attributes. In terms of 

“enjoyment in daily life,” Japanese men are predominantly 

“preferential enjoyment type” and “non-enjoyment type,” 

so both would be the types who would be priority in 

considering improving the attitude toward life. Regarding 

“anxiety in daily life”, “complex anxiety type” in common 

to the four attributes would be also priority in considering 

improving the attitude toward life.

8.	 CONCLUSION

In this study, we targeted healthy elderly men and 

women living with family in urban areas in Japan and 

Taiwan and considered the structure of their attitude 

towards life through a survey and analysis of “satisfaction 

with daily life” and three aspects of attitude towards life 

which could affect satisfaction, namely “enjoyment of 

daily life,” “anxiety in daily life,” and “ikigai in daily life.”

The results confirmed that “enjoyment of daily life” 

had a large positive effect and “anxiety in daily life” had 

a negative effect on the prediction of “satisfaction with 

daily life.” From the results of factor analysis of what 

affects the consciousness of these two aspects of daily 

life, we were able to derive guidelines for considering 

service design, an urgent issue common to both of these 

island nations. In addition, the characteristics and issues 

of each attribute were clarified based on the relationship 

between the attributes and extracted clusters.

In the future, we plan to examine desirable possibilities 

for new services through a multi-pronged approach that 

includes surveys of existing services based on a view of 

these extracted factors, interview surveys with elderly 

who meet the relevant criteria, and workshops aimed at 

co-creation.
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