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Abstract This paper describes research to investigate the

attitudinal and motivational factors that might facilitate or

inhibit the uptake and use of cognitive training (CT)

applications via interactive television (iTV) by both young

and older people and to explore the profiles of potential

users of such applications. A questionnaire was designed

and distributed as part of the Vital Mind (VM) project.

Data from a sample of 848 young and older people were

collected and analysed using principal component analysis

(PCA) and cluster analysis (CA). PCA of 41 attitude

statements identified six components/factors. Three factors

measured potential drivers to uptake and use of iTV-based

CT applications (‘active wellbeing’, ‘health concern’

and ‘technophilia’) and two measured potential barriers

(‘unprogressiveness’ and ‘telly-negativity’). A sixth factor

(‘active sociability’) could act as either a driver or barrier,

depending on how socially oriented are different CT

applications. CA of the factors and age data revealed seven

different profiles of potential users of CT through iTV.

Three of the clusters were predominantly older (labelled

Cultured-Conservatives, Digital-Immigrants and Telly-

Fans), three were younger (labelled Healthy-Strivers,

Digital-Natives and Net-Generation) and one was middle-

aged (labelled Busy-Interactors). Reported media use and

activity (mental, physical and social) were consistent with

the attitude profiles of the clusters. The appeal of iTV-

based CT was generally high, with Digital-Natives and

Digital-Immigrants indicating the most interest. This

research provides evidence for the key attitudinal dimen-

sions predictive of likely adoption and use of iTV-based

CT, and a refined understanding of target younger and

older user markets.
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1 Introduction

1.1 Benefits of computerised cognitive training

There is considerable evidence that normal ageing is

associated with some changes in intellectual functioning.

Whilst the so-called crystallised intellectual abilities (e.g.,

vocabulary and general knowledge) are maintained and

generally increased throughout the life span, there is a

significant decline in fluid intelligence abilities, which

reflect the manipulation or ‘processing’ of information

(e.g., problem solving, inductive reasoning) [24]. However,

investigations into the lifestyle of people who maintain

their cognitive vitality well into advanced age found that

engaging in hobbies, such as playing chess or crossword

puzzles, reading books and generally leading a life of

active mental involvement, are some of the key factors that

may reduce the effects of age-related cognitive decline

[3, 27]. The beneficial effects of mentally stimulating
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activities derive from the development of cognitive

reserve, which is related to the total cognitive resources

available to the individual [53]. Regularly challenging the

brain with novel and complex activities stimulates the

development of new healthy brain cells and new brain

connection as well as protects against neuronal degenera-

tion, which in turn protect against Alzheimer’s and other

forms of dementia [57].

A growing body of evidence has demonstrated that

training and practice of fluid intelligence abilities can lead

to significant improvements and have beneficial effects on

the cognitive functioning of older adults, even in advanced

old age. The most extensive study in this field was con-

ducted by the advanced cognitive training for independent

and vital elderly (ACTIVE) group [4], which randomly

assigned 2,802 participants aged 65 years and older to one

of three cognitive training (CT) interventions (memory

training, reasoning training or speed of processing training)

or a no-contact control group. Results of this study showed

that, compared to the control group, each of the three

cognitive interventions significantly improved the cogni-

tive ability it targeted within 5 weeks from the beginning

of the interventions, and that these improvements were

maintained through the 2 years of follow-up.

In recent years, computerised CT or brain programs such

as Lumosity,1 Posit Science2 and Mindfit3 have become

enormously popular. Such programs consist of structured

sets of brain exercises designed to strengthen specific core

cognitive skills, such as attention, memory, perception and

problem solving, and are usually available on CD or

accessible through the internet via download or browsing.

A promising aspect of CT programs is the potential to

delay the onset of age-related cognitive impairment or

dementia or even improve cognitive abilities. CT programs

can appeal to every age, and in particular to older people

who may be experiencing age-related decline in cognitive

functions such as perception, attention, memory and speed

of processing [10, 21, 25, 40, 51, 64, 65]. Compared to

non-computerised interventions designed to stimulate

people’s minds (e.g., crossword, Sudoku), most comput-

erised CT programs can provide an initial baseline

assessment of the key cognitive abilities in order to

establish a personalised training program designed specif-

ically for each user. Such programs can automatically

record measures of cognitive functions such as memory,

reaction time and other skills and, based on their perfor-

mance, provide users with constant feedback on their

cognitive strengths and weaknesses.

Investigating the effects of a 14-week computer-assisted

CT on different cognitive functions in older people, Gün-

ther et al. [20] found that the program led to significant

improvements in the participants’ working memory, pro-

cessing speed, learning skills and interference tendency.

Some of these improvements were maintained 5 months

after training was completed.

A study published in Nature cast doubts on the effec-

tiveness of CT programs on cognitive functioning [49].

Findings from this study suggested that playing with brain-

training games will improve the user’s performance on

those games, but will not transfer to other aspects of brain

function. However, this study had several limitations [30,

66]. For example, it did not include adults over 60 years in

whom cognitive ability is more variable, and the duration

of the training program was very short (a minimum of

10 min a day, three times a week, over a 6-week period).

A recent, more stringent, large-scale randomised con-

trolled study conducted by Smith et al. [55] is more rele-

vant to the research described in this paper. They found

that using a CT program for a total of 40 h (1 h per day,

5 days per week, for 8 weeks), which was designed to

improve the speed and accuracy of auditory information

processing, can drive benefits that generalise to untrained

measures of memory and attention in healthy adults over

the age of 65 years. Additionally, in a review of studies

exploring the impact of speed of processing training pro-

grams on cognitive and everyday abilities of older adults,

Ball, Edwards and Ross [5] found that this specific training

produces improvements across all subtests of the Useful

Field of View test (UFOV, a test of visual attention critical

for driving performance). These improvements were

maintained for at least 2 years, which translated to

improvements in everyday abilities and safer driving per-

formance. These studies, along with other studies in the

literature [6, 9, 22], support the effectiveness and durability

of CT programs in improving targeted abilities in older

adults and provide evidence of the impact of such training

on untrained cognitive domains.

1.2 Older people’s access to cognitive training

As the evidence on the benefits of CT programs increases,

it is important to understand how specific target groups, for

example older people, are able to access and use these

programs.

Older people potentially stand to benefit most from

computerised CT, because there is greater variability in

cognitive performance among this population [30, 38].

However, they are still less likely than the total population

to use a computer and thus to access any computer pro-

grams. Recent data from Ofcom [46] show that only 46%

of people aged 65–74 years and 28% of people aged 75 and

1 http://www.lumosity.com/.
2 http://www.positscience.com/.
3 http://www.cognifit.com/.
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older own a computer, compared with 84% of 15–24-years-

olds. Take-up of the internet is also lower among adults

aged 65 years and over (33% vs. 71% of all adults) [47].

Furthermore, of those who have access to the internet at

home, older people tend to use it less often and for fewer

purposes than their younger counterparts [45].

Studies have identified a number of variables that can

significantly influence older people’s adoption and use of

computers. These include psychological barriers, such as

fear [8], lack of confidence and motivation [34], and neg-

ative attitudes towards computers [13, 48]. In a study

investigating the effects of age, education, computer

knowledge and computer anxiety on computer interest in

older adults (aged 60–97 years), Ellis and Allaire [16]

found that age was negatively associated with computer

knowledge and computer interest, and positively associated

with computer anxiety. Other studies suggested that some

older people are ‘‘voluntary non-users’’, who either have no

interest in computers [18] or may think they are irrelevant

to their daily lives, offer no advantages and provide no

benefits [54].

In contrast to their use of computers and the internet, on

average older people (over-65s) spend more than 5 h a day

watching television, whereas younger people spend an

average of around two and a half hours [45]. Verghese

et al. [60] claim that more passive ways of spending leisure

time, such as watching TV, tend to be risk factors rather

than protective ones for cognitive decline. Verghese et al.

demonstrated that increased participation in more active

leisure activities (e.g., reading, playing board games,

playing musical instruments, and dancing) is associated

with a reduced risk of dementia.

1.3 Interactive television as an inclusive medium

for delivering cognitive training to older people

With the ongoing switchover from analogue to digital

television in the United Kingdom, and in most other

European countries, and interactive television (iTV)

becoming more and more popular, an increasing number of

interactive services (e.g., programme-related content, video

on demand, internet access) are offered to TV viewers.

This is changing the way people experience television, and

transforming them from being simply viewers to interac-

tive users of the television. Interactive TV has the potential

to help overcome the digital divide between younger and

older generations [19], providing educational, training and

wellbeing services to older people who may currently be

reluctant or unable to access or use a computer.

Interactive TV-based CT applications are being devel-

oped in ‘Vital Mind’ (VM), a research project funded by

the European Union under the Seventh Framework Pro-

gramme (FP7). This project aims to exploit the increasing

adoption of iTV to provide a suite of CT applications

designed to engage older adults who are not computer lit-

erate. VM applications intend to be easily delivered to the

end users’ set-top box (STB) over internet protocol (IP), or

pre-installed in a Universal Serial Bus (USB) flash drive,

which will enable the application to be run on the hosting

STB platform without the need for any kind of local

installation. This will transform the TV from a broadcast-

based medium to an easily available computer-based tool,

capable of running local applications independent from the

audiovisual TV stream. VM also proposes innovative

developments in the detection of hand movements and non-

verbal vocal interaction (NVVI, e.g., whistling) in order to

enable and facilitate users’ accessible and autonomous

participation in the CT program. As part of the VM project,

key factors useful for the technical design stages of the

interactive system and CT program (such as motivations,

hurdles and barriers to adoption and use), as well as

characteristics of potential target users, have been

investigated.

1.4 Previous research on drivers, barriers and potential

users of interactive wellbeing services

Expectations of, and attitudes towards, new technology can

be meaningful predictors of future use of that technology

[11]. The technology acceptance model (TAM) has often

been used as a frame of reference in order to understand the

potential drivers and barriers of consumer adoption of

technology-mediated services [14]. Specifically, TAM uses

the ‘‘perceived ease of use’’ and ‘‘perceived usefulness’’

constructs as predictors of users’ intentions and actual

usage of technology such as information technology and

telecommunications. However, although the TAM has

made a valuable contribution to predicting adoption

behaviours, this model has failed to capture all of the rel-

evant components about the user acceptance of a particular

technology and to provide meaningful information due to

its generality [35], leading to questions about its validity

[36]. Nevertheless, many studies have not used a theoret-

ical framework to identify psychological variables that

distinguish users who accept or reject technologies [1, 50].

Traditionally, demographic variables such as gender,

age and education have been employed in market seg-

mentation studies to divide the market into segments of

users or potential users of specific products or services and

to identify the key characteristics of a market segment [29,

62]. However, segmentations based on demographic vari-

ables alone are not the most effective in identifying the

complete characteristics of a segment, because consumers

in the same demographic group may have very different

lifestyles [31, 61]. Lin [32] suggested that lifestyle can be

defined quantitatively and used as a group identity for
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identifying sub-market profiles and targeting customers.

Psychographic variables such as lifestyle and attitudes have

often been used in market segmentation to gain insights

into consumers’ behaviour. For example, an attitude-based

segmentation has been used by Barnes and colleagues to

identify three different profiles of internet users, namely

risk-averse doubters, open-minded online shoppers and

reserved information-seekers [7]. A similar approach based

on category-specific attitudes towards digital and interac-

tive TV, and attitudes to technology and general media

consumption, was used by Freeman et al. to examine the

digital TV market [17]. By developing an attitude-based

consumer segmentation, the authors identified seven types

of young and older digital TV consumer, which were

strongly differentiated in terms of their adoption of digital

TV.

To date little or no research effort has focused on drivers

and barriers of CT applications. Nevertheless, previous

studies on issues relating to take-up and use of interactive

applications and services for health information provide

useful insights into the key factors that might facilitate or

inhibit their adoption and use. Additionally, some of these

studies offer useful descriptions of potential users of such

applications and services.

Wilson and Lankton [63] carried out a study to identify

which patients would be more likely to use internet-based

health services (e-health) and to understand what factors

would influence their decisions. They found that service

users who were satisfied with their current health care,

those who preferred to seek information about their health

care, and those who were ‘dependent’ on the internet (the

authors did not explain how they defined internet depen-

dence) for information on health care, government and

other institutions were more likely to accept e-health

services. The results indicated that though necessary,

internet-related knowledge was not sufficient in explaining

information-seeking behaviour and suggested that a com-

bination of both knowledge and key cognitive abilities is

important for successful information seeking.

Authors from the Oregon Evidence-based Practice

Center [28] reviewed the evidence on the drivers and

barriers that influence the use of interactive consumer

health information technology (health IT, i.e., technologies

that provide consumers with tailored health information)

by three specific populations, namely the elderly, those

with chronic conditions or disabilities, and the underserved

(e.g., minorities, low-income populations and medically

underserved geographical regions). They identified and

reviewed at least the abstract of nearly 10,000 articles. The

review concluded that factors such as consumers’ percep-

tion of benefit, convenience and integration into daily

activities facilitated the successful use of health IT for

these specific populations. Usage was also more successful

if the interactions with a clinician were rapid and frequent,

as well as if intervention could be delivered on technology

that consumers used every day for other purposes.

In a study on the use of a health information system

delivered via digital television called ‘Health Living’,

Nicholas, Huntington, Williams, Monopoli and Gunter [42]

have identified differences between the users and non-users

of this technology. In the Birmingham area, 35,000

households were provided with access to the Living Health

interactive channel for a pilot period of 6 months. Ques-

tionnaire data revealed that individuals from poorer

households were more likely to report that the system was

useful compared to individuals from higher-income areas.

Furthermore, individuals with a greater experience of

technology were more likely to find the navigation and

menu structure easier. The evidence from this study also

provided support for prior arguments that iTV may prove

effective at reaching and attracting those social groups that

other technologies may not reach. The Living Health sys-

tem, for example, attracted more male than female users,

especially those aged 55 years and over [41]. However, the

authors suggested that further research was needed to find

out the reasons behind these differences.

2 Research aim and questions

Unlike previous studies, which have focused on the factors

influencing the successful use of interactive technologies

that provide health information and tools that are patient-

centred, this study placed particular emphasis on the

adoption of interactive services aimed at improving peo-

ple’s wellbeing. In particular, this exploratory study aimed

to investigate the attitudinal and motivational factors that

might facilitate or inhibit the uptake and use of iTV-based

CT applications by both young and older people and

explored the profiles of potential users of such interactive

applications. Findings from this study may also shed more

light on the hurdles and barriers to the use of iTV as an

alternative to the PC for delivering health-related services

to specific target groups such as the elderly.

The key research questions for this study were as follows:

1. What factors facilitate and inhibit the adoption and use

of iTV-based CT applications?

2. What are the profiles (e.g., attitudinal and demograph-

ics) of potential users of CT applications via iTV and

to what extent are these profiles interested in accessing

such applications?

3. To what extent are the attitudes expressed by respon-

dents grouped in different profiles reflective of their

current behaviour (e.g., level of participation in leisure

activities and media and technology consumption)?
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3 Method

To address the questions posed above, the present study

aimed to generate a typology of propensity to adopt iTV-

based CT. This was based on (a) attitudes towards leisure

activities and a healthy lifestyle, as well as (b) attitudes

towards media technology and iTV.

3.1 Sample

Two thousand and two hundred questionnaires were dis-

tributed as part of the Vital Mind (VM) project between

May and August 2009 in different locations across London

(UK). The primary fieldwork sites were London Victoria

Coach Station, residential streets and recreation and social

clubs. A copy of the survey was also available online via

the surveymonkey website and publicised via community

websites (e.g., gumtree.com) and ‘snowballing’ methods

[15]. Participation in a prize draw was offered as an

incentive to improve response rates. In total, there were

848 returns, giving a 39% response rate. Fifty-nine percent

of the sample was female and 39% male (eight cases with

missing sex data and 10 preferred not to answer). Thirty-

five percent of the respondents were aged between 18 and

34 years; 13% between 35 and 49; 21% between 50 and

64; 23% between 65 and 80; and 4% were 80 years or older

(six cases had missing age data and 19 preferred not to

answer). With regards to education level, 8% of the sample

had no formal qualifications, 14% had basic education

(e.g., GCSE/O-Level), 22% had further education (e.g.,

A-Level/AS Level/IB, BTEC National/GNVQ, Diploma,

City & Guilds), 51% higher education (e.g., B.Sc., B.A.,

B.Ed., M.Sc., M.A., PhD or other doctorate degrees), 3%

had other education qualifications and 3% preferred not to

answer. Forty-three percent of the respondents were mar-

ried or living with partner, 36% were single (never mar-

ried), 10% were widowed, 9% were divorced or separated

and 1% preferred not to answer.

3.2 Measures

An initial list of 48 items measuring attitudes towards

leisure and healthy activities and technology was devel-

oped. The items were derived from a literature review of

relevant research in conjunction with feedback from two

preliminary focus groups with older people conducted in

2008 at Goldsmiths, University of London. Preliminary

analysis of the focus groups revealed that CT delivered via

iTV may appeal to older people, especially those who are

not computer literate and who lead a less active lifestyle.

However, some of the oldest participants in the focus

groups (people aged 80 years and over) reported that they

were easily intimidated by new technology and

innovations, and that they might have difficulty accepting

new technology devices, especially if they are difficult to

use and understand. The result of the focus groups also

indicated that some participants would like these applica-

tions to be used as a means of social cohesion, to share

activities with family members and friends in order to

maintain a relationship with them. However, they also

expressed doubts about the idea of communicating with

people unfamiliar to them and had concerns about the

privacy and security of their personal information [37].

The initial list of 48 items was tested in a pilot study on

a sample of 16 respondents (aged 18–64), who were asked

to comment on the wording of items, response formats and

questionnaire layout. Seven out of 48 items were dropped

from the original questionnaire as a result. The retained

items resulted in a 41-item questionnaire consisting of two

main attitude sections: (a) attitudes towards leisure activi-

ties and health (22 items: e.g., ‘‘I prefer outdoor activities

to indoor activities’’; ‘‘I worry about my health’’) and

(b) attitudes towards technology, media consumption, and

digital and interactive TV (19 items: e.g., ‘‘I enjoy playing

with hi-tech products’’; ‘‘I could enjoy playing games

through interactive TV’’). Some of the items in section b

(e.g., ‘‘I don’t consider TV to have any educational value’’)

were derived from the ITC-Media and Technology Expe-

rience Questionnaire (ITC-MaTE) developed by Freeman

et al. [17]. A seven-point Likert scale, ranging from

‘strongly disagree’ (1) to ‘strongly agree’ (7), was chosen

as the response option for all items.

Other sections of the survey probed respondents for

information on (a) the level of mental, physical and social

activity they engaged in; (b) their use of and access to

technology and media products/services (e.g., listening to

music or radio, playing video games, surfing the internet);

(c) their experience with brain-training games; and (d) their

potential interest in iTV-based CT applications. The final

section of the survey asked for demographic information

(e.g., sex, age, marital status, living arrangement, income).

4 Results

The data analysis for this study was conducted in two main

stages.

• First, a statistical data reduction procedure, principal

component analysis (PCA), was applied to the 41

attitudinal statements of the survey to identify under-

lying factors that summarised the drivers and barriers

to use of and engagement with iTV-based CT

applications.

• Second, cluster analysis (CA) was used to identify

clusters or groups of respondents who shared similar
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profiles on the factors identified in the PCA. Finally,

having performed both PCA and CA, it was then

possible to analyse the media use, leisure activities and

the interest in trying cognitive exercises through the

television of each cluster, developing a richer typology

of potential users of such services.

Statistical package for social science (SPSS) computer

software version 14.0 for Window was used to analyse the

data.

4.1 Principal component analysis

Data from the 41 attitudinal items were entered into a PCA

with pairwise deletion for cases with missing values (i.e.,

all cases were included in the analysis in order to make full

use of the dataset). PCA is conceptually similar to

exploratory factor analysis (EFA), as they share methods

for determining the number of components or factors to

retain and they frequently produce similar results. For this

reason, the terms ‘component’ and ‘factor’ will be used

interchangeably.

Measures of sampling adequacy indicated that the cor-

relation matrix for the 41-item questionnaire was suitable

for PCA (Bartlett’s Test of Sphericity v2 = 8,323.9,

p \ 0.001; Kaiser–Meyer–Olkin measure of sampling

adequacy = 0.819). Moreover, by examining the correla-

tion matrix, a large number of significant correlations

(p \ 0.001) were found among all variables, indicating

good factorability of the dataset.

The criterion of eigenvalue greater than one generated an

11-factor solution from the questionnaire items. Although

this criterion is usually a good index to determine the

number of factors to extract from a dataset with 40 or less

items, in other circumstances, it can over- or under-estimate

the number of factors [59]. In this instance, with 41 items,

the number of factors was likely to be marginally over-

estimated and the 11-factor solution was considered

unsuitable for the purpose of this research. A second cri-

terion—elbows in the scree plot (i.e., plots of the ordered

eigenvalues against their ranks)—was used to determine the

number of factors to extract [2]. Although either a five-, six-

or seven-factor solution was suggested by this criterion, the

six-factor solution made the most conceptual sense. Items

that failed to load 0.3 or higher on one factor, or that loaded

greater than 0.3 on two or more factors, were then elimi-

nated to maximise the distinctiveness of each factor. For the

six-factor solution, all items loaded greater than 0.3 and one

item—‘‘I enjoy activities that demand high levels of con-

centration’’—cross loaded on three different factors and it

was thus removed. Subsequently, the PCA was re-run and

the six-factor solution was forced producing meaningful

and distinctive factors. Cumulatively, the six factors

accounted for 42% of the variance in the data. The six

factors were then subjected to varimax rotation, which is

useful to identify uncorrelated latent factors.

4.1.1 Factor structure

Table 1 lists the items which loaded on each factor

resulting from the PCA.

• The first factor (9 items) accounted for 10.5% of the

variance in the survey items and indicated enthusiasm

in exploring technology, especially interactive televi-

sion. This factor was thus labelled ‘technophilia’ (e.g.,

‘‘I like the idea that TV is becoming more functional’’).

• The second factor (9 items), labelled ‘unprogressive-

ness’, explained 7.7% of the variance. This factor

reflected a tendency to be anxious about technology use

(self-efficacy with respect to technology) and more

sceptical, passive and pessimistic about their ability to

change things, i.e., external locus of control (e.g.,

‘‘There is nothing I can do to reduce the effects of

ageing’’).

• The third factor (10 items), labelled ‘health concern’,

explained 6.9% of the variance and indicated a

tendency to be worried about one’s own state of health

(e.g., ‘‘I feel I should be doing more to lead a healthy

lifestyle’’).

• The fourth factor (5 items) also accounted for 6.9% of

the variance and it was exclusively characterised by

items describing a negative perception of television

(e.g., ‘‘Watching TV is a waste of my time’’). This

factor was thus labelled ‘telly-negativity’.

• The fifth factor (3 items) explained 6.3% of the

variance. The three items which loaded onto this factor

related to a tendency or disposition to be healthy, active

and enjoy a sense of wellbeing (e.g., ‘‘I make a point of

keeping my mind and body active as I get older’’). As

such, this factor was labelled ‘active wellbeing’.

• The sixth and final factor (4 items) explained 3.8% of

the variance and indicated a relative tendency to be

outgoing, sociable, easygoing and a preference for

pastimes involving others and outdoor pursuits (e.g.,

‘‘I prefer to spend time with others than by myself’’).

The factor was consequently labelled ‘active

sociability’.

4.1.2 Reliability of the factors

Cronbach’s alpha was used to measure the internal

consistency (reliability) of the factors. The alphas for the

resultant factors ranged from 0.60 to 0.81, except for the

sixth factor. Reliability analysis of this factor revealed an

alpha score of 0.33. Several studies have indicated 0.6
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[39] and 0.5 [12, 23] to be an acceptable reliability

coefficient, but lower thresholds are sometimes used in

the literature. When examining internal reliability coef-

ficients, scepticism has been expressed about how the

coefficients are calculated. Cronbach’s alpha, for exam-

ple, computes higher reliability coefficients when the

number of scale items is higher. Therefore, the lower

level of reliability for active sociability could have been

due in part to the small number of items on this factor

[58]. An acceptable level of reliability depends on the

purpose of the research [44]. Given the exploratory

nature and the purpose of this research (to identify

Table 1 List of items for each factor and their factor loadings

Factor Item Loading

Technophilia I enjoy exploring all the options that hi-tech products offer .790

I could enjoy playing games through interactive TV .716

I enjoy playing with hi-tech products .711

I like the idea that TV is becoming more functional .644

I feel confident using new technology .592

I think interactive TV is easy to use .546

I’m looking forward to using my TV more and more for things other than just watching programmes .542

Playing computer or video games can sharpen one’s mind .530

I enjoy playing board games and/or cards with friends .301

Unprogressiveness When I use hi-tech products, I worry I will make an irreversible mistake .651

I often feel frustrated when using hi-tech products .601

I wouldn’t know how to go about getting interactive TV, even if I wanted it .520

When it comes to my health, the less I think about it the better .519

I don’t trust the internet with my personal data .499

I am usually not prepared to spend a lot of effort on challenging and difficult tasks .447

There is nothing I can do to reduce the effects of ageing .388

For sports, films or games I’d rather pay for what I watched (like the mobile phone deal, ‘pay-as-you-go’) rather

than get a subscription

.363

I would worry about becoming addicted to computer games .323

Health concern I worry about my health .678

I feel I should be doing more to lead a healthy lifestyle .583

I would like to be regularly informed about my state of health .572

I sometimes worry about becoming more forgetful .531

I would like to stimulate my mind more .464

I would like to spend more time with my family .416

It is important to me to keep busy .416

I sometimes feel lonely or socially isolated .407

I would worry about who sees my health records .366

I find it difficult to concentrate on a task without being distracted .304

Telly-negativity Watching TV is a waste of my time .756

TV does nothing to stimulate my brain .738

I don’t consider TV to have any educational value .725

TV is good company -.615

Interactive TV does not interest me .430

Active wellbeing I generally try to live a healthy lifestyle .769

I make a point of keeping my mind and body active as I get older .764

I need encouragement to do physical activity -.517

Active sociability I prefer to spend time with others than by myself .597

I prefer outdoor activities to indoor activities .551

I enjoy pastimes that I can do on my own -.463

I don’t mind looking foolish if I’m having fun .461
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conceptually coherent factors), this lower level of reli-

ability was accepted.

4.2 Cluster analysis

A two-step cluster analysis was conducted to identify

meaningful groups of individuals in terms of their simi-

larity in attitudes. The advantage of this technique over

hierarchical and k-means clustering is that it scales effi-

ciently when the dataset is very large [43]. The six factors

along with age groups (five levels: 18–34, 35–49, 50–64,

65–79 and 80?) were entered as variables on which the

respondents were ‘clustered’.

A first inspection of the cluster pie chart revealed two

first-level clusters, which divided the sample into two

groups according to age—younger and older than

50 years. However, the practical utility of such a small

number of clusters is limited and a larger number of

clusters were needed to represent adequately such a large

sample. The goal was to discover a cluster solution that

made both the most sense in reflecting the different atti-

tudes and profiles of the respondents and had neither too

few nor too many cases. After evaluating different solu-

tions, a seven cluster solution was deemed to be the best

representation of the structure for this set of data and

made most conceptual sense. Compared with the five and

six cluster solutions, this solution allowed for a greater

differentiation among clusters without being overly frag-

mented and yielded enough cases in each group to

perform statistical analyses.

The characteristics of each cluster across the seven

factors are summarised in Fig. 1. Three of the clusters were

predominantly older (aged 50 years and over), one was

middle-aged (35–65 years) and another three were younger

(aged 18–49 years).

4.2.1 Cluster profiles

The key characteristics and attributes that define each

cluster are given below:

• Cultured-Conservatives (15% of the sample):

Cultured-Conservatives tended to be the oldest of all

the clusters (65 years and over). They scored high on

active wellbeing but low on technophilia and health

concern. They showed a tendency to reject engagement

with media technology because of fear, low under-

standing, low trust and high effort. They were partic-

ularly averse to using their TV for anything other than

traditional ‘‘sit back’’ viewing, of which they watched a

more than average amount. However, they also liked to

busy themselves with outdoor pursuits involving other

people. Compared to the other clusters, and despite

their older age, they were less concerned about their

health, possibly because they considered that they

already lead active and socially rich lifestyles.

• Digital-Immigrants (14% of the sample):

Respondents classified as Digital-Immigrants tended to

be the youngest of the three older groups (mostly aged

50–79 years). With high scores on technophilia, Dig-

ital-Immigrants represented respondents who saw ben-

efits, and were open, to new technology, particularly

new services for digital television. They were ‘‘looking

forward to using their TV more and more for things

other than just watching programmes’’. Members of

this group appear to be moving with the times. They

scored low on active wellbeing and were relatively

passive, less outgoing and sociable than the Culture-

Conservatives and valued TV for entertainment and

stimulation.

• Telly-Fans (13% of the sample):

Telly-Fans tended to be over 50 and were the second

oldest cluster. Members of this group were heavy TV

viewers and had a positive disposition towards TV.

Telly-Fans tended to feel frustrated and to worry about

making an irreversible mistake when they used hi-tech

products. Scoring high on unprogressiveness, they were

characterised by a tendency to be cautious, and

somewhat neurotic and fearful of change, particularly

with regard to new technology. Whilst they were

somewhat active and sociable, they were also con-

cerned about their physical and mental wellbeing,

possibly recognising that their increasing age was

associated with increases in health risks.

• Busy-Interactors (14% of the sample):

Busy-Interactors tended to be middle-aged (35–64

years). They scored high on active wellbeing, active

sociability and telly negativity but low on technophilia.

As their name implies, they were primarily driven by

keeping themselves active, healthy and connected with

others. There was no time for Busy-Interactors to waste

watching TV, which they perceived as low value and

unstimulating. Similarly, exploration of new media

technology, particularly new digital TV services, held

little appeal, possibly because they had little time and

preferred instead to be outdoors doing something.

• Healthy-Strivers (13% of the sample):

Respondents classified as Healthy-Strivers tended to be

young to middle-aged (18–49) and open to all experi-

ences. Whilst they were similar to the Busy-Interactors

in that they strived to lead a healthy, social and active

lifestyle, they were also keen explorers of new

technology and welcomed new applications for digital

television. In fact, Healthy-Strivers scored high on

active wellbeing, active sociability and technophilia.

Possibly because they have grown up with technology
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and were aware of its functional benefits, they were not

fearful or cautious about using it. A healthy but

balanced lifestyle, encompassing indoor (including

traditional TV viewing) and outdoor leisure pursuits,

was key to this cluster.

• Digital-Natives (20% of the sample):

Digital-Natives were similar in age range to the

Healthy-Strivers (18–49 years). They loved exploring

and engaging with technology. New functional possi-

bilities afforded by digital television excited them, but

they also valued TV as a traditional passive medium.

Technology was viewed as an integral part of their

lives and they enjoyed being part of a changing

technology lifestyle. They were not resistant to

change. Perhaps because of the dominating role of

technology in their lives, they worried about their

health and felt they should be doing more to lead a

healthy lifestyle.

• Net-Generation (11% of the sample):

Respondents classified as Net-Generation were the

youngest of the clusters (18–34 years) and led a

typically youthful lifestyle, rich with socialising with

friends. Whilst they spent considerable time ‘out and

about’, it was generally driven by a motivation to

socialise rather than for health reasons. Nevertheless,

they were concerned about their health. They were the

Net-Generation—today’s youth where physical and

online connectivity (e.g., Facebook) with others are

taken for granted. In their world, the internet had

replaced TV for all manner of functions, and traditional

TV was perceived as unstimulating and with no

educational value. They placed very little overall value

on TV, even if it were to offer additional functions.

In order to develop a richer typology of potential users

of CT applications via iTV, clusters were explored for their

(a) level of mental, physical and social activity; (b) time

spent using different media technologies; and (c) interest in

CT through TV.

4.3 Level of mental, physical and social activity

In order to validate some of the described characteristics of

each cluster, the respondents’ level of engagement in

leisure activities was analysed. As part of the survey,

respondents were asked to report the frequency with which

they engaged with (a) activities that stimulate the mind (for

which the following examples were given: ‘‘reading’’,

‘‘doing puzzles’’, ‘‘playing cards’’, ‘‘playing board games’’,

‘‘creative hobbies’’, ‘‘attending classes or lectures’’, ‘‘other—

Fig. 1 Cluster profiles across

the six factors
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please specify’’); (b) physical activities (i.e., ‘‘outdoor

walking’’, ‘‘jogging or running’’, ‘‘bicycle riding’’, ‘‘sport

activities’’, ‘‘physical work’’, ‘‘other, please specify’’); and

(c) social activities (i.e., ‘‘going out with friends/relatives’’,

‘‘inviting friends/relatives over’’, ‘‘visiting any interest

group, club or association—please specify’’, ‘‘other—please

specify’’). Response options were ‘daily’ (5), ‘weekly’ (4),

‘monthly’ (3), ‘less frequently’ (2) or ‘never’ (1). In order to

obtain a proxy for level of each activity, responses for each of

the three questions (mental, physical, social), whose distri-

butions followed a normal curve, were split into terciles

(mental activities: B2.66 = low, 2.67–3.28 = medium,

C3.29 = high; physical activity: B2.59 = low, 2.60–3.20 =

medium, C3.21 = high; social activity: B2.99 = low,

3.00–3.66 = medium, C3.67 = high). This produced three

groups of approximately equal numbers of people corre-

sponding to those who engaged in low, medium and high

levels of each activity.

In terms of level of mental activity, on average, 36% of

the whole sample was categorised as having a high level of

mental activity. The Healthy-Strivers was the only cluster

strongly over-indexed (i.e., higher than average) on this

activity (42%). However, a one-way analysis of variance

(ANOVA) performed on the mean ratings for the level of

mental activity revealed no statically significant differences

among the clusters.

With regards to physical activity, approximately 37% of

the whole sample reported a high level of engagement in

this activity. Busy-Interactors were by far the most engaged

cluster on this activity (66%), followed by Healthy-Strivers

(57%) and Digital-Natives (41%). In contrast, Digital-

Immigrants (14%), Cultured-Conservatives (22%) and

Telly-Fans (24%) were strongly below-index on this

activity (Fig. 2). A one-way ANOVA used to test for

between-cluster differences on the level of physical activity

revealed significant differences between the clusters, F(6,

803) = 18.8, p \ 0.001, gp2 = 0.115. The post hoc tests

(Bonferroni) revealed that the level of physical activity of

Busy-Interactors was significantly higher than those of any

other cluster (p \ 0.05). No other differences between the

clusters were significant.

Finally, about 27% of the whole sample reported a high

level of social activity. Net-Generation and Healthy-

Strivers reported the highest level on this type of activity

(32 and 29%, respectively), whilst Digital-Immigrants

reported the lowest level on this activity (24%). However,

one-way ANOVA indicated no statistically significant

differences in the mean values between the clusters.

These findings provide some validation for the results that

emerged from the Cluster Analysis. In particular, clusters

with the highest factor scores in active wellbeing—Healthy-

Strivers and Busy-Interactors—were the clusters which

reportedly engaged most frequently in mental and physical

activities. Similarly, Net-Generation, which reported the

highest level of social activity, was also among the clusters

with the highest score in active sociability.

4.4 Media and technology use

Separate survey questions probed respondents for the hours

they engaged in everyday media and technology activities.

In particular, participants reported the time spent on

Fig. 2 Rates of level of

physical activity by cluster (CC
cultured-conservatives, DI
digital-immigrants, TF telly-

fans, BI busy-interactors, HS
healthy-strivers, DN digital-

natives, NG net-generation)
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‘‘watching television’’, ‘‘listening to music or radio’’,

‘‘playing video/computer games’’, ‘‘using the computer

(not gaming)’’ and ‘‘surfing the internet’’ by choosing one

of the following response options: ‘none’, ‘less than 1 h a

day’, ‘1–2 h a day’, ‘2–3 h a day’ and ‘3 h a day or more’.

The results revealed a different trend in the type of media

and technology activities undertaken between younger and

older clusters. Specifically, whilst older clusters were more

likely to regularly watch TV, younger clusters tended to

use more advanced technology devices, such as the com-

puter or game console. On average, about 40% of people

across the three oldest clusters—Cultured-Conservatives,

Telly-Fans and Digital-Immigrants—reported spending

more than 3 h in front of the TV screen (relative to 17%

across the other clusters), whilst only 13% of them spent

the same amount of time using the computer (relative to

42% across the other clusters). These results are broadly

consistent with recent UK statistics on media use, which

show that older people are more likely to regularly use

traditional media such as watching television than to

participate in other electronic media activities [45]. A

series of one-way ANOVAs was used to test for between-

group differences in the responses to the questions on use

of media and technology. Furthermore, post hoc tests

(Bonferroni) were used to explore the main effect of

cluster.

4.4.1 Watching television

The ANOVA revealed significant differences between the

seven clusters for the time people reported to spend

watching TV, F(6, 796) = 29.6, p \ 0.001, gp2 = 0.182.

Post hoc analyses confirmed that Telly-Fans were the

heaviest users of television. The average time spent on this

activity was significantly higher for this cluster (p \ 0.05)

when compared to that of any other cluster, and signifi-

cantly lower for Busy-Interactors (p \ 0.05) and Net-

Generation (p \ 0.05). Approximately 58% of Telly-Fans

reported watching TV for three or more hours a day,

compared to only 12% of both Busy-Interactors and Net-

Generation (Fig. 3). Bonferroni tests also revealed that

Digital-Immigrants reported spending significantly more

time watching TV than Cultured-Conservatives (p \ 0.05),

Healthy-Strivers (p \ 0.05) and Digital-Natives

(p \ 0.05). However, no statistically significant differences

were found between these last three clusters.

4.4.2 Listening to music or radio

On average, a quarter of the sample as a whole reported lis-

tening to music or radio for three or more hours a day. The

ANOVA revealed no significant differences between the

clusters for the time people reported spending on this activity.

Fig. 3 Rates of daily time spent on watching TV by cluster (CC cultured-conservatives, DI digital-immigrants, TF telly-fans, BI busy-

interactors, HS healthy-strivers, DN digital-natives, NG net-generation)
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4.4.3 Playing video/computer games

Statistically significant differences were found between the

clusters for the time people reported to spend playing

video/computer games, F(6, 788) = 17.2, p \ 0.001,

gp2 = 0.116. Post hoc analyses indicated that the average

time spent on this activity was significantly higher for

Digital-Natives (p \ 0.05) when compared to that of any

other cluster, and for Healthy-Strivers when compared to

Cultured-Conservatives (p \ 0.05) and Busy-Interactors

(p \ 0.05). Healthy-Strivers and Digital-Natives were the

most engaged clusters on this activity, with 26 and 18% of

them playing video/computer games for one or more hours

a day, respectively (Fig. 4). Conversely, Cultured-Conser-

vatives and Busy-Interactors tended to spend the least

amount of time playing video or computer games, with,

respectively, 98 and 97% of the members of these clusters

reporting to play games less than 1 h a day or not at all.

Survey participants were also asked to report their pre-

vious experience with brain-training games. Of the people

who answered the question ‘‘do/did you play brain training

games?’’ (n = 456, 392 missing data), 31% reported to

have played such games before. However, no significant

differences were found between the clusters.

4.4.4 Using the computer (not gaming)

The amount of time that people reported using the com-

puter (not gaming) also differed significantly, as indicated

by a main effect of cluster, F(6, 795) = 50.6, p \ 0.001,

gp2 = 0.277. Post hoc analyses indicated that the average

time spent on this activity was significantly higher for the

three youngest clusters when compared to that of any other

cluster (p \ 0.05). In particular, 53% of Digital-Natives

reported to spend three or more hours a day in front of the

computer, followed by 44% Net-Generation and 43%

Healthy-Strivers (Fig. 5). Conversely, Cultured-Conserva-

tives and Telly-Fans were significantly the least engaged

on this activity compared to all other clusters (p \ 0.05),

with only 9% of them reporting to use the computer for

three or more hours a day. The amount of time spent by

Digital-Immigrants and Busy-Interactors in front of the

computer was also significantly different when compared

to that of any other cluster (p \ 0.05), with 26% of Busy-

Interactors and 20% of Digital-Immigrants using the

computer for three or more hours a day. However, no

significant differences were found between these two

clusters.

4.4.5 Surfing the internet

Finally, an ANOVA showed a significant difference

between clusters for surfing the internet, F(6, 799) = 76.0,

p \ 0.001, gp2 = 0.363. As expected, post hoc tests indi-

cated a similar pattern of results to those observed for

‘‘using the computer’’. The average time spent on this

activity was significantly higher for Digital-Natives

(p \ 0.05) when compared to that of any other cluster,

Fig. 4 Rates of daily time spent on playing video/computer games use by cluster (CC cultured-conservatives, DI digital-immigrants, TF telly-

fans, BI busy-interactors, HS healthy-strivers, DN digital-natives, NG net-generation)

48 Univ Access Inf Soc (2013) 12:37–54

123



followed by Net-Generation (p \ 0.05) and Healthy-

Strivers (p \ 0.05). As shown in Fig. 6, 87% of Digital-

Natives reported surfing the internet for three or more

hours a day, compared to 80% of Net-Generation and 74%

of Healthy-Strivers. Conversely, Cultured-Conservatives

and Telly-Fans were significantly the least engaged on this

activity compared to all other clusters (p \ 0.05), with only

12 and 20% of them respectively reporting to surf the

internet for three or more hours a day.

4.5 Interest in cognitive training through TV

Finally, participants were asked about their interest in trying

CT applications through their television. Response options to

the question ‘‘If you were offered easy access through your

television to engaging exercises that are scientifically

designed to train certain functions of the brain, such as

memory, attention, etc., how likely would you be to try the

service?’’ ranged from ‘very unlikely to try’ (1) to ‘very likely

to try’ (5). Of the people who answered this question

n = 821, 27 missing data), 74.3% reported that they would be

‘likely’ or ‘very likely’ to try CT exercises in at least one of

the following contexts: ‘‘by themselves’’ (69%), ‘‘with

friends or relatives in the same room’’ (58%), ‘‘with friends or

relatives online’’ (26%) or ‘‘with strangers online’’ (11%). A

series of one-way ANOVAs revealed significant differences

between the clusters in their interest for each of the four

aforementioned contexts, respectively, F(6, 788) = 12.3,

p \ 0.001, gp2 = 0.087; F(6,734) = 17.0, gp2 = 0.122,

p \ 0.001; F(6, 702) = 15.4, p \ 0.001, gp2 = 0.116; F(6,

703) = 14.1; p \ 0.001), gp2 = 0.107.

Bonferroni post hoc analyses indicated that Digital-

Natives were significantly more interested in trying CT

exercises via iTV than any other cluster (p \ 0.05) in three

of the contexts reported above (‘‘with friends or relatives in

the same room’’, ‘‘with friends or relatives online’’ and

‘‘with strangers online’’). Although members of this cluster

reported also the highest interest in trying CT by them-

selves, this was not significantly different from the level of

interest expressed by Telly-Fans, Digital-Immigrants and

Healthy-Strivers. Not surprisingly, all clusters showed a

similar pattern of preferences, with the option ‘‘by myself’’

being the most preferred choice by all clusters and ‘‘with

strangers online’’ being the least preferred (Fig. 7). Con-

versely, Cultured-Conservatives were significantly the least

interested in trying CT ‘‘by themselves’’ compared to any

other cluster (p \ 0.05), ‘‘with friends or relatives in the

same room’’ (p \ 0.05) and ‘‘with friends or relatives

online’’ (p \ 0.05). Whilst this cluster was also the least

interested in trying CT ‘‘with strangers online’’, this was

not significantly different from the level of interest of

Digital-Immigrants and Busy-Interactors.

A one-way ANOVA was also conducted to determine

whether there was a significant difference between age

groups on the reported interested in CT. However, the

analysis revealed no significant effect of age groups on this

response.

A multiple linear regression analysis was performed to

determine which of the six factors emerging from the PCA

were the best predictors of interest in CT. The six factors

accounted for approximately one-fifth of the variance in

scores on CT interest (R2 = 0.21), which was highly

Fig. 5 Rates of daily time spent

on using the computer (not

gaming) by cluster (CC
cultured-conservatives, DI
digital-immigrants, TF telly-

fans, BI busy-interactors, HS
healthy-strivers, DN digital-

natives, NG net-generation)
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significant, F(6, 807) = 36.3, p \ 0.001. Technophilia

(b = 0.40, p \ 0.001) and health concern (b = 0.11,

p \ 0.001) were the most influential predictors, followed

by active sociability (b = 0.72, p \ 0.05). Active wellbe-

ing (b = -.02, p = 0.503), unprogressiveness (b = -.04,

p = 0.280) and telly-negativity (b = -.06, p = 0.085)

were not significant factors.

Finally, the seven clusters were plotted against the two

most influential factors in a bubble chart (Fig. 8) in order to

provide a clearer picture of the target market for iTV-based

CT applications. Clusters to the right in this chart have

higher scores on health concern, and clusters towards the

top have higher scores on technophilia. Additionally, the

size (area or radius) of the bubble indicates cluster size.

Fig. 6 Rates of daily time spent

on surfing the internet by cluster

(CC cultured-conservatives, DI
digital-immigrants, TF telly-

fans, BI busy-interactors, HS
healthy-strivers, DN digital-

natives, NG net-generation)

Fig. 7 Mean interest in

cognitive training through TV

by cluster (CC cultured-

conservatives, DI digital-

immigrants, TF telly-fans, BI
busy-interactors, HS healthy-

strivers, DN digital-natives, NG
net-generation)
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This chart indicates that of all the clusters Digital-Natives

and Digital-Immigrants could be considered as the primary

target market for iTV-based CT programs. Telly-Fans and

Net-Generation also reported a high interest in trying

cognitive exercise through television, but unlike Digital-

Natives and Digital-Immigrants, these two clusters might

not be driven by the curiosity in new technology but simply

because they feel they should be doing more to lead a

healthy lifestyle and would like to stimulate their mind

more because they worry about becoming more forgetful.

Conversely, the oldest of all the clusters—Cultured-Con-

servatives—was the least interested in CT exercises

through television possibly because members of this cluster

were less ‘curious’ about new technology, and among the

clusters were least concerned about their own state of

health.

5 Discussion

The research presented here is the first attempt the

authors are aware of to investigate the interest and

profile of potential users of iTV-based CT applications

among both younger and older people. In order to

address the research objectives, an exploratory analysis

based on attitudes towards leisure and health, as well as

attitudes towards media, technology and iTV, was

adopted. This approach identified six factors which may

influence the adoption and use of CT through television.

High scores on factors labelled as active wellbeing,

health concern and technophilia would indicate potential

drivers, and low scores potential barriers, to iTV-based

CT applications uptake and use. Conversely, high scores

on unprogressiveness and telly-negativity could indicate

potential barriers, and low scores potential drivers, of

uptake and use of such services. However, these barriers

may be mitigated somewhat by the characteristics of

iTV. In terms of unprogressiveness, the concerns of

people who are not computer literate or do not feel

confident in using new technology (members of clusters

such as Cultured-Conservatives and Telly-Fans) are

somewhat lessened by using a more familiar and

accessible device such as the television. In terms of

telly-negativity, the items that loaded on this factor relate

largely to people’s preconceptions of television as a

traditionally passive medium (e.g., ‘‘TV does nothing to

stimulate my mind’’). High scores may indicate that the

current content of TV does not satisfy these consumers’

needs and, therefore, alternative, interactive and more

‘useful’ content may be attractive to high scorers on

telly-negativity. Overcoming the barrier of unprogres-

siveness (for members of clusters such as Cultured-

Conservatives and Telly-Fans) might be achieved by

making the hardware and software very accessible and

easy-to use but also by convincing these users that the

CT really does provide benefits (or perhaps playing

down the subject of cognitive decline altogether) and

making sure the program is fun rather than effortful.

With regard to active sociability, a person who scores

high on this factor would tend to prefer pastimes that he/

she can do outdoors and with others, rather than to stay

indoors in front of the TV screen. This factor was also

characterised by items describing a tendency to be outgo-

ing and extroverted (e.g., ‘‘I prefer to spend time with

others than by myself’’; ‘‘I don’t mind looking foolish if

I’m having fun’’). For this reason, it can be argued that the

role of active sociability as a driver or barrier will depend

on how socially oriented iTV CT applications will become.

A very sociable person may prefer to engage in CT

activities with other people rather than train alone, espe-

cially if the time commitment is high.

Another interesting finding of this study was that,

although older people are generally less familiar with

technology than younger people, given the opportunity, a

substantial proportion (71%) of the three oldest clusters—

cultured-conservatives, digital-immigrants and Telly-

Fans—reported interest in accessing cognitive exercise

through their television. Digital-Immigrants and Telly-

Fans appeared to be the most likely to adopt and use such

applications, but for different reasons. For Digital-Immi-

grants, the adoption might be driven by a strong enthu-

siasm for technology, especially iTV (i.e., technophilia);

whilst for Telly-Fans, the tendency to be worried about

Fig. 8 Bubble chart displaying the seven clusters as measured by

cluster size (the bigger the bubble, the larger the size of the cluster),

technophilia (the further up in the graph, the higher the score on

technophilia) and health concern (the further to the right in the graph,

the higher the score on health concern)
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their own state of health (i.e., health concern) might act as

a driver for accessing CT through TV. Younger clusters

such as Digital-Natives and Healthy-Strivers also showed

high level of interest in this service. These findings

indicate that brain-training-like programs are very popular

with consumers and suggest that there is interest in them

among both younger and older generations. Evidence of

this is also provided by the findings on previous experi-

ence with brain-training games. Almost a third of the

people who answered the question reported to have played

such games before. Yet, as would be expected, this pro-

portion drops with the increasing age of the respondents.

This may relate to the fact that younger people spend

more time in front of the computer, and thus have more

access to computerised brain-training programs.

To conclude, the research presented in this paper has

provided a refined understanding of the drivers and hurdles,

particularly for older people, to the adoption of interactive

services aimed at improving people’s wellbeing. As such,

the research should be of interest to researchers, health

practitioners, public policy makers, designers and decision-

makers on technology adoption, especially in relation to

iTV features and services. Furthermore, utilising a com-

bination of both demographic (i.e., age) and psychographic

(i.e., attitudes) variables, this study provides more infor-

mation to understand the profiles of each market segment

and provides marketers with new insights into the drivers

and barriers to the adoption of iTV-based CT applications

for each targeted segment.

The research suggested a high level of interest across

all age groups in accessing such CT services. Research

suggests that demographic factors such as age may

influence extreme and positive responding in self-report

[26, 33, 56] and, in particular, that positive response bias

increases with the age of the respondent [52]. For this

reason, one may think that the results on CT interest are

different as a function of the distribution of age groups

within each of the profiles. However, the non-significant

main effect of age groups detected by the ANOVA indi-

cated that the differences in the rate of CT interest are not

significantly influenced by the different age of the

clusters.

Coupled with existing evidence on the benefits of

computerised cognitive exercises, the findings reported

here indicate that the TV could be the familiar and

friendly device through which older people, among oth-

ers, might easily access such interactive services to keep

their minds active. Future research comparing user’s

motivations and interest in iTV-based CT applications

with perceptions and acceptance postimplementation will

contribute further understanding of the key factors influ-

encing adoption and use of such applications, and their

potential users.

Acknowledgments We acknowledge financial support from the

Future and Emerging Technologies (FET) programme within the EU

Seventh Framework Programme (FP7), under the VITAL MIND

project (contract number: IST-215387).

References

1. Alavi, M., Joachimsthaler, E.A.: Revisiting DSS implementation

research: a meta-analysis of the literature and suggestions for

researchers. MIS Quart. 16(1), 95–116 (1992)

2. Aldenderfer, M.S., Blashfield, R.K.: Cluster Analysis. Sage,

Newbury Park (1984)

3. Alexander, G.E., Furey, M.L., Grady, C.L., Pietrini, P., Brady,

D.R., Mentis, M.J., Schapiro, M.B.: Association of premorbid

intellectual function with cerebral metabolism in Alzheimer’s

disease: implications for the cognitive reserve hypothesis. Am.

J. Psychiatry 154, 165–172 (1997)

4. Ball, K., Berch, D.B., Helmers, K.F., Jobe, J.B., Leveck, M.D.,

Marsiske, M., Morris, J.N., Rebok, G.W., Smith, D.M., Tenn-

stedt, S.L., Unverzagt, F.W., Willis, S.L.: Effects of cognitive

training interventions with older adults: a randomized controlled

trial. J. Am. Med. Assoc. 288, 2271–2281 (2002)

5. Ball, K., Edwards, J.D., Ross, L.A.: The impact of speed of

processing training on cognitive and everyday functions. J. Ger-

ontol. B 62B, 19–31 (2007)

6. Baltes, M.M., Kuhl, K., Gutzmann, H., Sowarka, D.: Potential of

cognitive plasticity as a diagnostic instrument: a cross-validation

and extension. Psychol. Aging 2, 167–172 (1995)

7. Barnes, S.J., Bauer, H.H., Neumann, M.M., Huber, F.: Seg-

menting cyberspace: a customer typology for the internet. Eur.

J. Mark. 41(1/2), 71–93 (2007)

8. Beckers, J.J., Mante, E.A., Schmidth, H.G.: Computer anxiety

among ‘Smart’ dutch computer users. In: Katz, J.K. (ed.)

Machines That Become Us: the Social Context of Personal

Communication Technology, pp. 147–160. Transaction, New

Brunswick (2003)

9. Caprio-Prevette, M.D., Fry, P.S.: Memory enhancement program

for community-based older adults: development and evaluation.

Exp. Aging Res. 22, 281–303 (1996)

10. Christensen, H.: What cognitive changes can be expected with

normal ageing? Aust. NZ J. Psychiatry 35, 768–775 (2001)

11. Compeau, D., Higgins, C.A., Huff, S.: Social cognitive theory

and individual reactions to computing technology: a longitudinal

study. MIS Quart. 23, 145–158 (1999)

12. Cronbach, L.: Coefficient alpha and the internal structure of tests.

Psychometrika 16, 297–333 (2006)

13. Czaja, S.J., Sharit, J.: Age differences in attitudes towards com-

puters: the influence of task characteristics. J. Gerontol. B Psy-

chol. Sci. Soc. Sci. 53B, 329–340 (1998)

14. Davis, F.D.: Perceived usefulness, perceived ease of use and user

acceptance of information technology. MIS Quart. 13, 319–339

(1989)

15. Dyer, C.: Research in Psychology: A Practical Guide to Methods

and Statistics. Blackwell, Oxford (2006)

16. Ellis, D., Allaire, J.C.: Modeling computer interest in older

adults: the role of age, education, computer knowledge, and

computer anxiety. Hum. Factors 41, 345–356 (1999)

17. Freeman, J., Lessiter, J., Williams, A., Harrison, D.: Easy TV

2002 Research Report. ITC and Consumer’s Association (2003)

18. Frissen, V.: The myth of the digital divide. In: Zerdick, A., Picot,

A., Schrape, K., Burgelman, J., Silverstone, R., Feldmann, V.,

Wernick, C., Wolff, C. (eds.) E-Merging Media: Communication

and the Media Economy of the Future, pp. 271–284. Springer,

Berlin (2005)

52 Univ Access Inf Soc (2013) 12:37–54

123



19. Green, T., Main, N., Aitken-Smith, J.: Can interactive digital

television bridge the ‘digital divide’?. http://www.dcs.napier.ac.

uk/*mm/socbytes/jun2001/jun2001_12.htm (2001)
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