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New information and communication tech-
nology (ICT) has been rapidly introduced 
in the daily lives of the general population. 
Children and young adults can enjoy the fun 
and convenience introduced by the Internet, 
social networking services and 3G telecom-
munication networks. However, older adults 
may not be as comfortable with technology 
as young people1. Some social researchers 
have highlighted the fact that the informa-
tion society is also an aging society2. To 

promote ICT to older adults and help them 
be comfortable with new technologies, it is 
important for us to understand older adults’ 
well-being in the ICT context.

Although there is substantial literature on In-
ternet use and older adults' well-being, am-
biguous definitions of well-being and vari-
ous methodologies have been employed3. 
Well-being has been represented by psy-
chological constructs such as life satisfac-
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tion, depression, psychological well-being, 
locus of control and self-efficacy4-8. Also, a 
wide variety of well-being measurements 
has been used. These inconsistencies have 
caused researchers confusion regarding this 
topic, and it is difficult to draw general con-
clusions across the studies. It is reasonable 
to speculate that not all these psychological 
constructs are appropriate for ICT research 
purposes, and certain measurements of 
well-being may be more suitable than others 
in measuring ICT use. Therefore, it is impor-
tant to review the definition of well-being 
and clarify corresponding measurements in 
this research context.

The research on well-being has emerged 
as an important area of study, focusing on 
positive psychological functioning and posi-
tive subjective experience in the new mil-
lennium9. However, theorists have found 
the issue of well-being to be complex and 
controversial. There are various types of 
well-being, such as emotional, mental, psy-
chological and social10-13, but they have not 
necessarily been properly defined or speci-
fied in terms of a measurement methodol-
ogy. Ryan and Deci14 distinguished theories 
of well-being into two basic types: hedonic 
and eudaimonic views. 

Hedonism, as a view of well-being, has 
been expressed in many forms, varying 
from pleasures of the body to pleasures of 
the mind. Aristippus, a Greek philosopher 
from the fourth century BC, taught that the 
goal of life is to experience the maximum 
amount of pleasure, and that happiness is 
the totality of one’s hedonic moments. In 
the 1970s, Kraut15 suggested that hedonic 
enjoyment refers to the positive affect that 
accompanies acquiring material objects one 
wishes to possess or engaging in activities 
one wants to experience. Among the many 
ways to evaluate this concept, subjective 
well-being16 (SWB) is most widely used in 
hedonic psychology research. 

From the eudaimonic perspective, Aristotle’s 
theories of well-being emphasize perfection 
or virtue. However, some ancient eudae-

monists, for example the Epicureans, denied 
that eudaimonia consists of perfection. They 
arguably agreed with Aristotle that well-
being involves the fulfillment of our natures 
as human beings, but they believed that we 
fulfill our natures by achieving pleasure17. 

In contemporary research, the term eudai-
monia has many different interpretations. 
Waterman18,19 suggested that eudaimonia 
occurs when people’s life activities are most 
congruent with deeply held values, and they 
are fully engaged. Under such circumstanc-
es, people feel intensely alive and authentic. 
Eudaimonic experience of an activity occurs 
when there is an unusually intense involve-
ment in an undertaking, such as a feeling of 
intensely being alive, a feeling of being com-
plete or fulfilled while engaged in an activity, 
an impression that this is what the person 
was meant to do and a feeling that this is 
who one really is. Self-determination theory 
(SDT)20 is another perspective that has em-
braced the concept of eudaimonia, or self-
realization, as a central definitional aspect 
of well-being. SDT posits three psycho-
logical needs-autonomy, competence and 
relatedness-and theorizes that fulfillment 
of these needs is essential for psychologi-
cal growth. In addition, Ryff and colleagues’ 
six-dimension psychological well-being 
model (PWB)21,22 is widely adopted in this 
research area. They have explored the ques-
tion of well-being in the context of develop-
ing a lifespan theory of human flourishing. 
Although the research on well-being and 
hedonic experience is rather complicated, 
Ryan and Deci14 argued that because of the 
theoretical and practical importance, well-
being research is probably best conceived 
as a multidimensional phenomenon that in-
cludes aspects of both the hedonic and eu-
daimonic conceptions of well-being.

Some researchers have conducted trials to 
investigate the positive side of product using 
feelings, such as pleasure and enjoyment, in 
usability engineering23,24. However, the ex-
isting models of user experience in human-
computer interaction that incorporate he-
donic aspects such as pleasure are rare and 
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often overly simplistic25. To complement the 
traditional usability concepts, Hassenzahl26 
proposed the hedonic attributes of interac-
tive products, which can be subdivided into 
identification and stimulation. Despite using 
the word ‘hedonic’, Hassenzahl considered 
hedonic attributes to emphasize individu-
als’ psychological well-being, and fulfill the 
needs of competence and personal growth 
and relatedness with self-expression, which 
were intensively discussed by the eudai-
monic theorists above. Slegers, van Boxtel 
and Jolles27 argued that anticipated psycho-
logical benefits of the Internet, such as com-
petence and connectivity with family mem-
bers, are hard to quantify and measure with 
currently available well-being instruments. 
Therefore, it is necessary to consider both 
hedonic and eudaimonic aspects of well-
being when studying older adults’ ICT usage.                                                                                                                                           
                                                                                                                                                                                                                 
Well-being can be considered at four in-
terrelated levels of analyses: the instance 
or event, the activity, the individual and 
groups18. Although measurements such as 
life satisfaction scales, PWB scales and SWB 
scales have been widely acknowledged as 
valid and used in previous studies on the 
relationship between well-being and ICT us-
age, it is noteworthy that those scales are 
generally viewed as assessments of well-be-
ing at an individual level. For example, De-
Neve28 suggested that SWB is determined to 
a substantial degree by genetic factors and 
is relatively stable across the lifespan. Thus, 
it is reasonable to infer that these measure-
ments at an individual level are not capa-
ble of detecting well-being related to using 
ICT products. Evidence from a number of 
researchers have supported this inference. 
For example, Slegers, van Boxtel and Jolles27 
carried out an intervention study that exam-
ined the causal relationship between com-
puter use and measures of various aspects 
of well-being. No effects of computer and 
Internet usage on life satisfaction and other 
well-being were found among older adults 
in a 1-year period. To empirically measure 
older adults’ well-being in ICT usage, ap-
propriate measurements at the activity level 
should be employed. 

At the activity level, well-being can be 
measured by aggregate diary data using the 
experience sampling method (ESM)29 across 
activities, or by the Personally Expressive 
Activities Questionnaire (PEAQ). The PEAQ 
was developed by Waterman19 as a global 
evaluation of well-being related to specif-
ic activities and has been used in several 
studies19,30.

Many studies on the relationship between 
ICT use and older adults’ well-being have 
been conducted. Bit-Cohen and Litwin31, 
using open-ended interviews, found that us-
ing the Internet enables older adults to main-
tain a social network and social contact in 
their homes. Chen and Persson5 compared 
well-being between older Internet users and 
non-users, and suggested that ICT can affect 
the well-being of the elderly significantly 
and positively. Other researchers substan-
tiated that computer usage improves the 
well-being of older adults using intervention 
studies, such as introducing computer train-
ing4,6,8. Although the benefits of ICT use 
seem obvious to older adults, most of these 
studies were hampered by methodological 
problems such as small sample sizes, lack of 
control groups and compound results with 
training or support effect. Therefore, Dick-
inson and Gregor32 stated that there is no 
empirical evidence to support the assertion 
that computer use alone has a positive effect 
on well-being among older adults.

ICT has many unique features and its own 
characteristics that our daily life does not 
have. Nevertheless, most ICT applications 
are developed to facilitate our daily life 
activities. For example, online shopping 
lets people do their shopping without go-
ing outside. Email is a substitute for postal 
mail that helps people keep in touch with 
their friends easily and economically. As 
discussed by Dickson and Gregor32, it is 
important to compare computer use with a 
similar activity that requires a comparable 
level of training or no training. Connectivity 
between ICT use experience and daily life 
experience is important, but there are few 
studies that have addressed this. Therefore, 
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it is essential to examine the relationship of 
well-being in ICT usage and that in daily life.

Among many variables that may influence 
ICT usage, perceived usefulness and ease of 
use are two especially important determi-
nants, with usefulness having a significantly 
greater correlation with ICT usage behavior 
than ease of use33. When people believe 
that using a particular ICT application will 
enhance their efficiency and make their 
lives more convenient, they may experience 
greater well-being by using ICT. Therefore, 
perceived usefulness should be considered 
when studying the connection between 
well-being in daily life and that in ICT usage.

To explore more about well-being in ICT us-
age, predictors of two kinds of well-being 
are also proposed. It is a widely shared as-
sumption that individuals’ attitudes are use-
ful in understanding and predicting their be-
havior. For example, a person with positive 
attitudes towards computers may be more 
likely to choose to use computers and enjoy 
it more than those with very negative atti-
tudes. A few studies have been conducted 
on the relationship between computer atti-
tudes and well-being. In Karavidas, Lim and 
Katsikas's research7, self-efficacy helped to 
increase participants' overall life satisfaction. 
Beas and Salanova34 reported that computer 
attitudes have a negative relationship with 
psychological well-being indicators (for in-
stance, job-related anxiety and depression). 
Thus, computer attitudes, as a multidimen-
sional scale, can be used as predictors of 
well-being in the ICT context.

The purpose of this study was to investigate 
the relationship between older adults' well-
being in daily life activities and their cor-
responding ICT activities. This relationship 
was investigated across activities to find 
whether perceived usefulness influences the 
relationship in different ways. To further un-
derstand the two types of well-being in ICT, 
perceived usefulness in ICT, daily life well-
being and computer attitudes were used to 
predict hedonic and eudaimonic well-being 
in ICT usage. 

The first hypothesis was that older adults’ 
well-being in ICT usage is correlated with 
their well-being in daily life. This correlation 
was expected to be moderated by their per-
ceived usefulness of the activity. That is, if 
older adults consider an ICT activity useful, 
then their well-being in the daily life activity 
influences their well-being in the ICT paral-
lel activity. If they consider an ICT activity 
useless, then their well-being in daily life 
should have no relation with their well-be-
ing in the ICT activity. 

The second hypothesis was that perceived 
usefulness of ICT, daily life well-being and 
computer attitudes are predictors of both 
hedonic and eudaimonic well-being in 
ICT usage. However, the two kinds of ICT 
well-being are expected to be predicted by 
different dimensions of computer attitudes. 
Self-efficacy can significantly predict eudai-
monic well-being in the ICT context, where-
as dimensions related to affect (for instance, 
interest and anxiety) are predictors of he-
donic well-being in ICT activities.

Method

Participants
The survey was carried out in July and August 
2010. Older adults over age 60 volunteered 
to participate in this research in response 
to advertisements in regional newspapers. 
They were all Japanese residents living in the 
Tokyo metropolitan and suburban areas. We 
distributed 166 questionnaires and received 
84 valid responses (51% valid response 
rate). 84 participants were aged between 61 
and 86 years (M=73.0, SD=5.3). Of the 84 
participants, 45 were males (age: M=73.8, 
SD=5.0) and 39 were females (age: M=72.0, 
SD=5.5).

Procedure
Five daily activities and corresponding ICT 
activities were selected. The criterion for 
selection was that the older adults knew 
all the activities and their ICT counterparts. 
These five pairs of activities were shopping 
and online shopping, newspaper reading 
and online news reading, chatting and on-
line chatting, playing games and playing 
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online games, and writing postal mail and 
writing email. A questionnaire investigating 
hedonic and eudaimonic well-being, per-
ceived usefulness and computer attitudes 
was mailed to participants. They were asked 
to complete the questionnaire at their own 
pace and send it back to the investigators.

Measurements
The questionnaire consisted of three parts. 
The first part was the PEAQ, used to inves-
tigate hedonic well-being and eudaimonic 
well-being of participants in provided activi-
ties. The original questionnaire19 comprised 
two scales with six question items in each to 
probe the degree of hedonic well-being and 
eudaimonic well-being when participants 
were doing their personally salient activities. 

Because the original statements in the PEAQ 
do not evoke appropriate responses from 
Japanese older adults, the degree of state-
ments was changed from intensively posi-
tive to positive. For example, in the original 
questionnaire, the statement “This activity 
gives me my greatest pleasure” was changed 
to “This activity gives me great pleasure”. 
To validate this modification, an additional 
questionnaire-based study was conducted 
with a different set of participants from this 
study. To evaluate the correlation between 
responses to the original PEAQ and the mod-
ified edition, 26 Japanese adults (21–76 years 
old, M=33.8, SD=18.6, females 23%) were 
asked to evaluate four activities: two ICT ac-
tivities and two daily activities, using both the 
original PEAQ and the modified edition. The 
correlations between the original and modi-
fied editions were 0.92 (p<0.001) for hedonic 
well-being and 0.88 (p<0.001) for eudaimon-
ic well-being, suggesting that the two edi-
tions were measuring the same dimensions.

Furthermore, 1-week test-retest reliabilities 
were also analyzed for the modified edition. 
Among the 26 participants, 23 returned 
the questionnaire 1 week after the first test. 
The correlations between the first and sec-
ond tests were 0.82 (p<0.001) for hedonic 
well-being and 0.89 (p<0.001) for eudai-
monic well-being. These results suggested 

that the modified edition had sufficient test-
retest reliability when compared with 0.80 
(p<0.0001) for hedonic well-being and 0.78 
(p<0.0001) for eudaimonic well-being re-
ported in the original study19. 

Participants responded to each question 
item of the modified PEAQ on a seven-
point Likert scale from 1 (strongly disagree) 
to 7 (strongly agree). Cronbach's alphas for 
hedonic well-being in five pairs of activities 
ranged from 0.94 to 0.98. Cronbach's alphas 
for eudaimonic well-being were 0.95 to 0.98.

The second part was the Perceived Useful-
ness Scale taken from Davis's two six-item 
scales for assessing user-perceived useful-
ness and perceived ease of computer us-
age33. For the present study, only the per-
ceived usefulness section was adopted, and 
the descriptions of some items were modi-
fied to adapt to non-computer usage ac-
tivities. For example, the original statement 

“Using ____ would make it easier to do my 
job” was changed to “Doing ____ would 
make it easier to live my life”. Participants 
responded to each item on a seven-point 
Likert scale from 1 (strongly disagree) to 7 
(strongly agree). In this study, Cronbach's 
alphas of perceived usefulness for the five 
pairs of activities ranged from 0.91 to 0.97.

To probe participants' computer attitudes, 
the last part of the questionnaire included 
the Attitudes Toward Computers Question-
naire (ATCQ)35 and Computer Anxiety Scale 
(CAS)36. The ATCQ is a 35-item multidimen-
sional scale for assessing seven dimensions 
of attitudes toward computers: comfort, self-
efficacy, gender equality, control, dehumani-
zation, interest and utility. Participants re-
sponded to items on a five-point Likert scale 
from 1 (strongly agree) to 5 (strongly disagree). 
Cronbach's alphas for the ATCQ were com-
fort (0.70), self-efficacy (0.74), gender quality 
(0.86), control (0.57), dehumanization (0.76), 
interest (0.81) and utility (0.61). The CAS is 
part of a 30-item, three dimensional compu-
ter attitudes scale that represents the dimen-
sion of feelings of anxiety or fear related to 
computers. Participants were asked to re-
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spond to each item on 
a four-point Likert scale 
from 1 (strongly agree) 
to 4 (strongly disagree). 
Cronbach's alpha for 
the CAS was 0.84. 

Results

Table 1 summarizes the 
number of participants 
who reported their 
well-being in each ac-
tivity. To calculate the 
correlations between 
daily life activities and 
their ICT counterparts, 
the numbers of partici-
pants doing both activi-
ties are also shown. Be-
cause there were only 11 respondents who 
played both traditional games and online 
games, this pair of activities was eliminated 
from the following analysis. The software 
used for data processing in this study was 
PASW Statistics 18.

Well-being
Paired sample t-tests were conducted to ex-
amine the differences in hedonic well-being 
and eudaimonic well-being across all activi-

ties. To control the type ǀ error rate in mul-
tiple comparisons, alpha adjustments were 
conducted by the Bonferroni correction. In 
each pair, two activities were compared 
separately. Thus, the multiple correlations 
significance level was 0.025 (0.05/2). 

Significant differences between hedonic 
and eudaimonic well-being were found in 
all eight activities (Table 2). The effect sizes 
of the differences in shopping and in news-
paper reading were moderate, while all oth-
er effect sizes were small.

Next, paired sample t-tests were conducted 
to examine the differences in well-being be-
tween daily life activities and ICT activities in 
pairs: shopping and online shopping (n=38); 
newspaper reading and online news reading 
(n=37); chatting and online chatting (n=69); 
and paper mail and email (n=55). Alpha ad-
justments were also conducted by the Bon-
ferroni correction. In each pair of activities, 
hedonic and eudaimonic well-being were 
compared separately, and thus the multiple 
correlations significance level was 0.025 
(0.05/2). Significant differences in hedonic 
well-being and eudaimonic well-being were 
found between the daily life activity and its 
corresponding ICT activity in the shopping 
pair, news-reading pair and chatting pair. A 

Activity n 

Shopping 80 
Online shopping 39 
Shopping and online shopping 38 
Newspaper reading 83 
Online news reading 37 
Newspaper and online news 
reading 

37 

Chatting 82 
Online chatting 69 
Chatting and online chatting 69 
Playing games 48 
Playing online games 14 
Playing games and online games 11 
Writing postal mail 76 
Writing email 61 
Writing postal mail and email 55 

 

Table 1. Number of participants who reported on 
well-being for each activity and pairs of activity

Scale 
HWB EWB 

t 
Cohen 

M SD M SD d 

Shopping 5.16 1.14 4.44 1.06 8.47*** 0.65 
Online 
shopping 

3.82 1.26 3.44 1.17 3.43** 0.31 

Newspaper 
reading 

4.84 0.92 4.34 1.08 6.48*** 0.50 

Online news 
reading 

4.15 1.20 3.82 1.16 2.94* 0.28 

Chatting 5.26 1.19 4.82 1.18 7.88*** 0.37 
Online chatting 4.53 1.29 4.16 1.40 5.31*** 0.28 
Writing postal 
mail 

5.17 1.30 4.95 1.19 3.03** 0.18 

Writing email 4.64 1.31 4.36 1.27 3.94*** 0.22 

 

Table 2. Hedonic and eudaimonic well-being differences across daily 
life activities and corresponding ICT activities; HWB = hedonic well-
being; EWB = eudaimonic well-being; *=p<0.025 (0.05/2); **=p<0.005 
(0.01/2); ***=p<0.0005 (0.001/2)

G10(4)Original-Zhang-v3.indd   236 12-5-2012   14:24:27



2372012 Vol. 10 No 4

O l d e r  a d u l t s ’  w e l l - b e i n g  a n d  I C T

significant difference was also found in eu-
daimonic well-being in the writing postal 
mail-email pair, while there was no signifi-
cant difference in hedonic well-being (Table 
3). Overall, older adults felt greater hedonic 
and eudaimonic well-being in daily life ac-
tivities compared with the ICT counterparts. 
There were rather large differences in means 
for the two types of well-being between 
shopping and online shopping, while the 
difference was moderate in the news-read-
ing pair and chatting pair. The difference in 
eudaimonic well-being for the writing postal 
mail-email pair was also moderate.

Well-being in correlated activities
A series of correlation analyses on well-being 
scores were conducted between daily life ac-
tivities and their ICT counterparts. To control 
the type ǀ error rate in multiple correlations, 

alpha adjustments were 
conducted by the Bon-
ferroni correction. There 
were six correlation cal-
culations for each pair of 
activities. Thus, the mul-
tiple correlations signifi-
cance level chosen was 
0.008 (0.05/6). 

As a result of correlation 
analyses, two different 
types of activities ap-
peared. One group was 
pairs of activities that 
showed a significant cor-

relation between the daily life activity and its 
counterpart. They were newspaper reading 
and online news reading, and chatting and 
online chatting. The other group was two 
pairs of activities for which no correlation 
was found in well-being scores between the 
daily life activity and corresponding ICT ac-
tivity. They were shopping and online shop-
ping, and writing postal mail and email. For 
all activities, hedonic well-being and eudai-
monic well-being for the same activity were 
significantly correlated.

In the news-reading pair, hedonic well-being 
in newspaper reading was correlated with that 
in online news reading, and eudaimonic well-
being in this pair was also correlated. Hedonic 
well-being in newspaper reading was corre-
lated with eudaimonic well-being in online 
news reading, and hedonic well-being in on-
line news reading was correlated with eudai-
monic well-being in newspaper reading (Ta-
ble 4). In the chatting pair, hedonic well-being 
in chatting face to face was significantly cor-
related with that in online chatting, and eudai-
monic well-being in this pair of activities was 
also correlated. Hedonic well-being in chat-
ting face to face was significantly correlated 
with eudaimonic well-being in online chatting, 
and hedonic well-being in online chatting was 
significantly correlated with eudaimonic well-
being in chatting as well (Table 5).

On the other hand, there were no correlations 
between hedonic well-being scores and eu-

Scale 
HWB EWB 

t 
Cohen 

M SD M SD d 

Shopping HWB 5.06 1.07 3.80 1.27 4.93*** 1.07 
EWB 4.32 1.05 3.42 1.18 3.97*** 0.80 

News reading HWB 4.79 1.02 4.15 1.20 4.53*** 0.57 
EWB 4.27 1.17 3.82 1.16 3.11** 0.38 

Chatting HWB 5.37 1.17 4.53 1.29 5.89*** 0.68 
EWB 4.92 1.17 4.16 1.40 5.67*** 0.59 

Writing postal 
mail 

HWB 5.07 1.40 4.59 1.31 2.04 0.35 
EWB 4.90 1.30 4.31 1.23 2.85* 0.46 

 

Table 3. Differences in hedonic and eudaimonic well-being between 
pairs of daily life and ICT activities; HWB = hedonic well-being; EWB 
= eudaimonic well-being; *=p<0.025 (0.05/2); **=p<0.005 (0.01/2); 

***=p<0.0005 (0.001/2)

 
Newspaper 

reading 
Online news 

reading 

HWB EWB HWB EWB 

News-
paper 
reading 

HWB 1.00    
EWB 0.79** 1.00   

Online 
news 
reading 

HWB 0.72** 0.58** 1.00  
EWB 0.68** 0.72** 0.83** 1.00 

 

Table 4. Pearson’s correlation coefficients of he-
donic (HWB) and eudaimonic (EWB) well-being 
for news reading activities that showed a signifi-
cant correlation between the daily life activity and 
its ICT counterpart; n=37; **=p<0.002 (0.01/6)
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daimonic well-being scores for the daily life 
activity and ICT corresponding activity in the 
shopping pair and writing mail pair for the 
entire sample. Therefore, the sample was di-
vided into two subgroups for further analysis. 
Perceived usefulness was used as the crite-
rion for grouping. The first group was defined 
as the participants whose perceived useful-
ness scores were greater than four (the center 
value of the score), and will be referred to as 
the High Perceived Usefulness (HPU) group. 
They considered ICT activity useful. The oth-
er group was defined as participants whose 
perceived usefulness scores were equal or 
less than four and will be referred to as the 
Low Perceived Usefulness (LPU) group. They 
perceived that ICT activity is less useful.

In the online shopping HPU group, hedonic 
well-being in online shopping was signifi-
cantly correlated with eudaimonic well-be-
ing in shopping. No significant correlations 
in hedonic well-being or eudaimonic well-
being scores between shopping and online 
shopping were found. On the other hand, 
in the online shopping LPU group, hedonic 
well-being in online shopping was negative-
ly related to that in shopping. No significant 
correlation in eudaimonic well-being scores 
between online shopping and shopping was 
found (Table 6). 

In the email ‘Useful' group, eudaimonic well-
being was significantly correlated between 
writing postal mail and writing email activi-
ties. No significant correlation was found in 
hedonic well-being between writing postal 
mail and writing email. In the email ‘Less 
useful’ group, no significant correlation was 
found in well-being scores between writing 
postal mail and writing email (Table 7).

Predictors of ICT well-being
Older adults’ daily life well-being, perceived 
usefulness of ICT and computer attitudes 
were examined as predictors of ICT well-
being. In this study, well-being scores of 

 
Chatting 

Online 
chatting 

HWB EWB HWB EWB 

Chatting HWB 1.00    
EWB 0.90** 1.00   

Online 
chatting 

HWB 0.54** 0.60** 1.00  
EWB 0.48** 0.64* 0.91** 1.00 

 

Table 5. Pearson’s correlation coefficients of he-
donic (HWB) and eudaimonic (EWB) well-being 
for chatting activities that showed a significant 
correlation between the daily life activity and its 
ICT counterpart; n=69; **=p<0.002 (0.01/6)

 
Shopping 

Online 
shopping 

HWB EWB HWB EWB 

Perceived high usefulness (n=25) 
Shopping HWB 1.00    

EWB 0.76** 1.00   
Online 
shopping 

HWB 0.37 0.57* 1.00  
EWB 0.24 0.46 0.80** 1.00 

Perceived low usefulness (n=13) 
Shopping HWB 1.00    

EWB 0.80** 1.00   
Online 
shopping 

HWB -0.72* -0.54 1.00  
EWB -0.58 -0.26 0.81** 1.00 

 

Table 6. Pearson’s correlation coefficients of he-
donic (HWB) and eudaimonic (EWB) well-being 
for shopping activities that overall showed no sig-
nificant correlation between the daily life activity 
and its ICT counterpart, but are now divided be-
tween perceived high and low usefulness; *=p < 
0.008 (0.05/6),**=p<0.002 (0.01/6)

 
Postal mail Email 

HWB EWB HWB EWB 

Perceived high usefulness (n=41) 
Postal 
mail 

HWB 1.00    
EWB 0.94** 1.00   

Email HWB 0.31  0.38 1.00  
EWB 0.41 0.49** 0.92** 1.00 

Perceived low usefulness (n=14) 
Postal 
mail 

HWB 1.00    
EWB 0.94** 1.00   

Email HWB 0.10 0.29 1.00  
EWB -0.22 -0.08 0.81** 1.00 

 

Table 7. Pearson’s correlation coefficients of he-
donic (HWB) and eudaimonic (EWB) well-being 
for mailing activities that overall showed no sig-
nificant correlation between the daily life activ-
ity and its ICT counterpart, but are now divided 
between perceived high and low usefulness; 

**=p<0.002 (0.01/6)
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participants were measured in four pairs of 
daily life and their corresponding ICT activi-
ties. The scores for ICT hedonic well-being 
(IHWB), ICT eudaimonic well-being (IEWB), 
ICT perceived usefulness (IPU), daily life he-
donic well-being (DHWB), and daily life eu-
daimonic well-being (DEWB), representing 
all activities, were calculated. IHWB, IEWB 
and IPU were the sum of hedonic well-be-
ing scores, the sum of eudaimonic well-be-
ing scores and the sum of perceived useful-
ness in the four ICT activities, respectively. 
DHWB was the sum of hedonic well-being 
scores, and DEWB was the sum of eudai-
monic well-being scores in four correspond-
ing daily activities. 

Given that the content of the ATCQ and CAS 
are overlapping, four composite variables 
were employed based on the results of fac-
tor analysis on the ATCQ and CAS by Czaja 
and colleagues37. The four composite vari-
ables were general computer attitudes, anxi-
ety, self-efficacy and interest. The general 

computer attitudes score was the average 
of the dehumanization (reversely scored), 
utility and control scales. The anxiety scale 
was the average of scores of the CAS and re-
versed comfort scale. Self-efficacy and inter-
est were left as separate variables. Because 
the Likert scales for items of the ATCQ and 
CAS were different, the z score was com-
puted for each item.

Daily life well-being (DHWB and DEWB), 
four composite computer attitude variables 
and IPU were employed as independent 
variables to predict IEWB by stepwise re-
gression. Because of the high correlation 
between DHWB and DEWB (r=0.90, n=77, 
p<0.001), two models, one with DHWB 
and the other with DEWB as the independ-
ent variable, were built. Beside the daily 
life well-being variables, both final models 
included IPU and self-efficacy (Table 8). 
IPU, DEWB and self-efficacy significantly 
predicted IEWB. IPU resulted in a signifi-
cant increment in R2 of 0.901, while DEWB 
resulted in a significant increment in R2 of 
0.012. Self-efficacy also resulted in a signifi-
cant increment in R2 of 0.005. 

In a similar way, IPU, DHWB and self-effi-
cacy also significantly predicted IEWB. IPU 
resulted in a significant increment in R2 of 
0.901, while DHWB resulted in a significant 
increment in R2 of 0.005. Self-efficacy also 
resulted in a significant increment in R2 of 
0.003.

Next, IHWB was predicted with daily life 
well-being (DHWB and DEWB), four com-
posite computer attitude variables and IPU 
as independent variables by stepwise re-
gression. Because of the high correlation 
between DHWB and DEWB, again two 
models were examined, one with DHWB 
and the other with DEWB. Beside the daily 
life well-being variables, both final models 
included IPU (Table 8). IPU and DHWB sig-
nificantly predicted IHWB. IPU resulted in a 
significant increment in R2 of 0.910; DHWB 
resulted in a significant increment in R2 of 
0.006. In a similar way, IPU and DEWB sig-
nificantly predicted IHWB. IPU resulted in a 

Variable B SE B β 

IEWB: R2=0.92; F(3,73)=280.03, p<0.001 
IPU 0.83 0.03 0.93*** 
DEWB 0.16 0.05 0.12** 
Self-efficacy 0.43 0.20 0.08* 
Constant -2.02 0.88  

IEWB: R2=0.91; F(3,73)=255.46, p<0.001 
IPU 0.84 0.03 0.93*** 
DHWB 0.11 0.05 0.08* 
Self-efficacy 0.41 0.21 0.07* 
Constant -1.37 0.99  

IHWB: R2=0.92; F(2,74)=412.74, p<0.001 
IPU 0.90 0.03 0.95*** 
DHWB 0.11 0.05 0.08* 
Constant -1.34 1.00  

IHWB: R2=0.91; F(2,74)=404.63, p<0.001 
IPU 0.90 0.03 0.95*** 
DEWB 0.10 0.05 0.07* 
Constant -0.90 0.94  

 

Table 8 Final multiple regression models of ICT 
eudaimonic (IEWB) and hedonic well-being 
(IHWB); IPU = ICT perceived usefulness; DEWB 
= daily life eudaimonic well-being; DHWB = 
daily life hedonic well-being; n=77; * =p<0.05; 

**=p<0.01; ***=p< 0.001
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significant increment in R2 of 0.910; DEWB 
resulted in a significant increment in R2 of 
0.004.

These results of regression analysis suggest 
that hedonic and eudaimonic well-being, 
along with perceived usefulness of ICT, can 
predict hedonic and eudaimonic well-being 
when older adults use ICT. For eudaimonic 
well-being, computer self-efficacy might 
also predict older adults’ ICT well-being.

discussion

Oron-Gilad and Hancock38 posited that the 
trend in human factor development is from 
ergonomics to hedonomics. Umemuro39 
suggested that technology should be de-
signed considering affective experiences it 
might provide its users. Therefore it is im-
portant to understand positive experiences 
in ICT usage from a more comprehensive 
view, including both hedonic and eudai-
monic aspects of well-being. In addition, to 
improve older adults’ well-being, it is nec-
essary to connect well-being in their daily 
lives with well-being in the ICT context. The 
objectives of this research were to investi-
gate whether hedonic and eudaimonic well-
being in daily life activities correlates with 
those in ICT corresponding activities, and 
investigate whether perceived usefulness, 
daily life well-being and computer attitudes 
can predict both types of well-being in ICT.

The results indicated that in all activities, 
older adults’ hedonic well-being was greater 
than their eudaimonic well-being. Further-
more, in all pairs of daily and ICT activities, 
older adults' well-being in daily life activi-
ties was greater than their well-being in the 
ICT counterparts. Though many studies 
have shown that by using ICT older adults' 
well-being can be improved, it is neverthe-
less true that older adults still consider the 
Internet as second place to the real world in 
accomplishing daily tasks40. 

One of the major findings of this study was 
the correlation of well-being between ICT 
activities and daily life counterparts. In on-
line news reading and online chatting, well-

being in the ICT context was significantly 
correlated with that in the daily life coun-
terpart. On the other hand, in online shop-
ping and email, the relation between older 
adults' well-being in ICT activities and that 
in daily activities was moderated by their 
perceived usefulness of the ICT activities. In 
either case, older adults' hedonic and eu-
daimonic well-being in ICT usage were cor-
related with their daily life activities. These 
findings may help researchers review the 
relationship between computer usage and 
older adults’ well-being from a new per-
spective. To improve the well-being of older 
adults in ICT usage, it is necessary to make 
use of their daily life experiences, for exam-
ple, by appropriately designing systems that 
can better simulate and connect with their 
daily life experiences. 

An unexpected finding was the different cor-
relation patterns across various activities. One 
possible explanation is that complexity of ICT 
activities and participants’ perceived useful-
ness might influence the relationship of well-
being between ICT usage and daily life. There-
fore, in ICT activities that are less complicated, 
such as online news reading and online chat-
ting, older adults might be able to connect 
their well-being in daily life directly with that 
in ICT usage, whatever their perceived use-
fulness. Meanwhile, in more complicated ICT 
activities, such as online shopping and writing 
email, only older adults who perceive ICT ac-
tivity as useful might be able to connect their 
well-being in ICT with that of daily life.

The other unexpected result of this study 
was related to online shopping. For older 
adults who perceived that online shopping 
is not useful, there was a negative correla-
tion between hedonic well-being in online 
shopping and that in daily life shopping. A 
possible explanation for this is that those 
who perceive online shopping as useful 
can enjoy not only the fun but also the 
convenience of such shopping. Those who 
perceive online shopping as useless, on the 
other hand, could be very concerned about 
the risks involved. The more they experi-
ence well-being from shopping, the more 
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concerned they are about online shopping. 
As one participant explained, “It is risky to 
shop online by just checking catalogs”.

To further analyze the property of well-being 
in ICT usage, multiple stepwise regressions 
were calculated with IPU, computer atti-
tudes and daily life well-being as independ-
ent variables. The results showed that IHWB 
could be predicted by IPU and daily life 
well-being. In addition, IEWB was predicted 
by IPU, daily life well-being and self-effica-
cy. This finding suggests that older adults’ 
daily life well-being can be used to predict 
their well-being in ICT usage, though per-
ceived usefulness of ICT activities was the 
dominant predictor of ICT well-being. 

Another finding is that beside ICT usefulness 
and daily life well-being, self-efficacy pre-
dicted IEWB, but did not predict hedonic 
well-being. A possible explanation is that 
older adults with higher self-efficacy can 
use ICT without obstacles or frustrations, 
facilitating increased competence in ICT 
use. Competence, considered one factor of 
IEWB, leads to an increase in IEWB. Because 
eudaimonic well-being is closely related to 
achievement, competence in using ICT for 
a longer term might have a significant influ-
ence on such well-being. Because IHWB fo-
cuses only on the affect aspect of well-being 
in the short term, self-efficacy might have a 
smaller influence on the short term periods. 
This suggests that hedonic and eudaimonic 
well-being in the ICT context are two dif-
ferent aspects of well-being. In our study, 
interest and anxiety were hypothesized as 
predictors of IHWB. The reason they did not 
remain in the final regression model could 
be the multicollinearity between IPU and 
these two dimensions of computer attitudes.

This study represents a preliminary effort 
to examine the correlation of well-being in 
daily life activities and ICT activities. The 
following issues are limitations that should 
be addressed in future research.

First, only results from older adults who were 
engaged in both daily life activity and ICT 

activity were used in the analyses. It is likely 
that the sample was representative of only 
a part of older adults who are familiar with 
ICT, that is, those who are well-functioning 
volunteers with positive attitudes towards 
research. Thus, it may not be appropriate to 
generalize the results to the older population 
in general, especially to those who have less 
experience with new ICT activities. In addi-
tion, because young people may be differ-
ent from older adults in terms of ICT usage, 
it would be of value to conduct a compara-
tive study to examine whether such relation-
ships also exist for younger generations, and 
whether they are related to age differences 
between older adults and young people.

Second, hedonic well-being and eudaimon-
ic well-being were highly correlated. Instead 
of asking participants to recall their experi-
ences, it might be more appropriate to study 
real time experiences with methods such as 
ESM. If ratings of well-being had been made 
when participants were actually engaged in 
the different activities, the correlation be-
tween hedonic and eudaimonic well-being 
might have been different. In addition, prior 
studies have indicated that the two types of 
well-being can be distinguished in terms of 
their associations with a substantial number 
of measures. In this research, although some 
predictors of well-being in ICT usage were 
proposed, other variables should be exam-
ined in future studies. Some researchers7 
have reported that self-realization values 
and activity importance are more useful 
variables in predicting eudaimonic well-be-
ing compared with hedonic well-being, and 
should be employed in future research.

Third, although this research demonstrated 
that older adults' well-being in ICT activities 
is connected with their well-being in daily 
activities, a causal relationship between 
them was not clear. Further research should 
be done to determine the causal relation-
ship of well-being between daily life activi-
ties and ICT activities.

Finally, perceived usefulness was revealed 
as a predictor of ICT well-being in this study. 
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However, there still remains the issue of per-
ceived usefulness of non-functional ICT ac-
tivities such as games. Although the activity 
pair of games and online games was exclud-
ed from the analysis in this study, whether 
perceived usefulness would still determine 
well-being related to online games is ques-
tionable. Nowadays computer games can 
be an effective way to enhance older adults’ 
well-being. Telecare systems are frequently 

used for game playing by older people. In 
addition, advanced play devices are heav-
ily promoted for older people as a way to 
get physical exercise. These ‘fun’ technolo-
gies may be considered different in nature 
from more practical ICT uses such as those 
investigated in this study. Whether the same 
predictors still hold for games and play or 
if new variables should be proposed should 
be studied in future research.
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