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Abstract. This paper presents a study to identify the problems and experiences 
that the elderly have using interactive TV (iTV) services. The study comprised 
an in-depth qualitative interview series backed up with a questionnaire survey; a 
list with the elderly’s interaction problems and the reasons for wanting or not 
wanting to use iTV services was developed. These findings in turn lead to the 
formulation of a set of user requirements. The paper presents the studies carried 
out and the resulting design recommendations for iTV services for the elderly. 
The recommendations also take cognitive and as physiological impairments into 
consideration. The recommendations propose on increased ease-of-use, 
transparency, colour schemes, familiarity and a reduced set of iTV services for 
the elderly. Ultimately, designers should aim at customizable interface profiles 
for future iTV devices and services to better accommodate the diversity of users 
and especially the elderly.  
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1 Introduction 

Television is changing its form from being a one-way communication channel to 
being a part of a networked media ecology [Fleury, 2012]. Television consumption is 
rapidly going from a monologue to becoming a dialogue in the growing development 
of interactive TV (iTV). The infrastructure is developing faster than the 
corresponding interfaces to access the services are. The expanded range of available 
iTV services induces more complex interaction paradigms and typically more devices 
such as set-top boxes, second screen and media streaming devices and their 
corresponding remote controls, etc. 

This means that the challenge now is to provide an enhanced user experience 
[Cesar & Chorianopoulos, 2008], [Tsekleves, et al., 2011]. To meet this challenge, it 
is necessary to better understand exactly who experience what problems when 
interacting with iTV services. A survey was carried out within this study aimed to 
reveal problems regarding the usage of the TV and iTV services. It revealed that 41% 
of participants younger than 60 years had difficulties in general compared to 56 % of 
the participants above 60. This survey will be discussed in more details later in this 
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article. This finding supports the conclusions by  [Madden, 2007] and [Schellenbach, 
et al., 2010]. For the senior citizens the interaction problems, navigating and using the 
new technologies, etc. are more pronounced. 

For most populations in the world “population aging” are a fact, the elderly 
segment is growing very fast [Weil, 2006]. In the UK, senior citizens of 65 years and 
above watch 40% more TV than the national average and they watch the most 
television of any age group [Gauntlett & Hill, 1999]. They also point out that the 
elderly segment is probably the most ignored when developing iTV content and the 
user interfaces for interaction. Different studies state that more research is missing in 
this area and there is a lack of studies on users’ domestic activities of the home 
environment within the human-computer interaction field [Tsekleves, et al., 2011] 
[Obrist, et al., 2008]. 

It is therefore of interest to investigate, which barriers and problems especially 
senior citizens have interacting with their iTV setup and services and to identify the 
elderly’s reasons for wanting or not wanting to use the emerging iTV services. This 
can in turn lead to the formulation of design guidelines and recommendations. 

1.1 Related Work 

A study reported in [Tsekleves, et al., 2011] into attitudes towards different types of 
media and the role of TV within the home environment applied a methodology where 
27 families from the UK were interviewed four times in their homes over a duration 
of 3 years. The participants’ age ranged from 8 to above 50. The study revealed that 
TV consumption is closely associated with familiarity and ease of use for all age 
groups, especially for older adults. They also report that participants preferred the 
interactive features that helped them make decision about what to watch and found 
that it should require minimal effort. An experimental device (a second screen) was 
created to facilitate further exploration of attitudes, expectations and barriers 
surrounding iTV and digital media use in the home. They found that 96% of the 
participants liked the idea of being able to access a range of media (TV, photos, 
video) from the device and projecting this content to the TV. 

In an ethnographic study from Austria [Obrist, et al., 2008] Obrist and colleagues 
categorized the participants into four groups depending on age and household 
structure. For the group denoted “Individuals with different social life circumstances, 
older than 55 years” Obrist concluded that; (a) attitudes and expectations changes 
with age over time; (b) and inflexibility increases; (c) ones interpretation of a given 
stimulus becomes more fixed; (d) ones goals of life and future plans, do affect models 
of thinking and attitudes towards the medium; (e) that elderly will most likely adopt 
iTV and for them, the burden to access the Internet through the TV is lower than 
buying and learning to interact with a computer. The study point out: “It will be 
essential to provide the elderly with easy-to-use interactive services, which allow 
them on one hand an extended usage of their TV and on the other hand a familiar  
TV-viewing experience”. 
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1.2 The Current Study and Paper Outline 

A qualitative approach for investigating these issues is conducted to obtain an in-
depth understanding of the mental, social and physical factors in play in the daily use 
of iTV services for the elderly. The study will encompass explorative interviews with 
a number of senior citizens and apply a phenomenological analysis. Explorative 
interviews are a powerful method for conducting user studies as it allows deep 
investigation of the research question with test subjects. The interviews are 
supplemented with a broader survey to compare and validate the finding to other age 
groups. 

The next section presents related work on the issues mentioned in the introduction; 
section 3 outlines some of the age-related issues leading to physiological and 
cognitive impairments; section 4 presents the qualitative study and the methodologies 
used, section 5 contains the resulting design guidelines/recommendations of TV and 
iTV functionalities and section 6 concludes the study. 

2 Physiological and Cognitive Effects of Ageing 

This section describes the physical and cognitive effects during late adulthood and 
derives requirements for iTV services for the elderly. 

2.1 Age Effects on the Visual and Haptic Senses  

The most important sense in this context is the visual: It takes longer time for older 
adults to process visual stimuli and for identifying an object. This process is 
enhanced; the weaker the stimulus is that the elderly is looking at [Stuart-Hamilton, 
2001]. The field of vision also is getting smaller with age because elderly individuals 
cannot move their eyeball as far up as younger people can. A bigger problem is that a 
decline in the peripheral vision (width of the field of vision) occur from middle-aged 
and get much weaker from the age of 75 years of age [Stuart-Hamilton, 2001]. By the 
age of 60 the lens in the eye is completely incapable of accommodating to focus on 
objects at close distance [Whitbourne, 2002]. Opacities in the lens called cataracts are 
likely to occur in later adulthood, and interfere with vision by diffusing light as it 
passes through the lens, reducing the clarity of the image that reaches the  
retina [Whitbourne, 2002]. Also, a change in colour perception occurs causing the 
world to seem more yellow than it is. The sensitivity is greatest for the colours red, 
orange and yellow and it becomes harder to distinguish among green, blue and violet 
colours. This decline in colour perception generally occurs when reaching the eighties 
[Stuart-Hamilton, 2001]. 

The ability to detect details at different distances is denoted the visual acuity. After 
the fifties a progressive decline is happening until the age of 85. At the age of 85 an 
80% loss compared to the level achieved in the forties, that is a loss of visual acuity of 
about 2% per year [Whitbourne, 2002]. Similarly, in addition to a general decline in 
the auditory senses, the auditory acuity deteriorates and it becomes harder to pick out 
e.g. a human voice from background noise or a particular voice among many talkers. 
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The somatosensory (touch) sense also declines with age  [Goldstein, 2007]. Elderly 
has a higher touch-threshold, which means that a stronger stimulus of the skin is 
needed in order to be detected. 

Cognitive Effects of Aging. Many changes happen in the way individuals experience 
their environments, when getting older. The brain weight decreases about 10-15% 
during the normal ageing, which have serious potential consequence to psychological 
processes [Stuart-Hamilton, 2001]. Research shows that older adults may suffer brain 
deficits in one area but may make up for these deficits by increasing the activation of 
other brain regions [Whitbourne, 2002]. Both sensation and perception appear to be 
affected in significant ways by the aging process as discussed above. The change in 
sensation reduces the quality and quantity of information, so the individuals do not 
get as much information to base their bottom-up processing upon as younger people 
do [Whitbourne, 2002]. 

David Madden [Madden, 2007] states that most visual search involve a 
combination of bottom-up and top-down processing. The processing does not occur in 
entirely separate processing stages but instead interact to achieve performance. A 
suggestion made by Madden is that some parts of the top-down processing 
(attentional guidance) are preserved and older adults have an increased reliance of 
their top-down processing. Consequently, older adults have to rely on different types 
of routines, compensating for the losses in sensory and perceptual abilities, which will 
dominate the course of their everyday life [Whitbourne, 2002]. [Schellenbach, et al., 
2010] states that spatial navigation skills are deteriorating over age, and this is due to 
a decline in sensorimotor functioning, spatial processing and the motivation to 
explore new environments. 

2.2 Physiological and Cognitive Requirements 

From the analysis of the ageing effects, the following observations should be taken 
into consideration when creating design guidelines for the elderly: 

─ Perceive the colours red, orange and yellow better than green blue and violet  
─ A decline in visual clarity 
─ A decline in the auditory acuity 
─ The touch-threshold is higher 
─ It takes longer time to perceive visual stimuli 
─ Blurred vision reduces clarity 
─ Incapability of focusing on objects at close range 
─ Uses primarily top-down processing  
─ Informational stimuli is reduced both in quality and quantity 
─ Age-related functions decline independently 

These observations will be included into the proposed design recommendations. 
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down the compiled data into smaller fragments or pieces, then creating labels or codes 
to the fragments or pieces. In the reassembling phase essential themes or codes are 
created for clustering and reorganize the disassembled data into different groupings. The 
final steps are interpreting and concluding, which are discussed below.  

Interpretation and Conclusions. All comments about problems or issues regarding 
iTV services were collated. Each of the comments was given a label created to 
describe the kind of problem. This procedure was iterated three times.  

First the question: ”What kind of problems do people between 60 and 69 years of 
age experience with their home TV media set-up and what are their expectations 
about the use of iTV functions?” were addressed. Twelve labels were created and a 
further grouping lead to four categories:  

1. Interaction problems: Set-up; Need for external support; Too many remote 
controls; Not as easy as before 

2. Way of thinking: Too expensive; Distrust; I keep to the familiar; Confusing to me; I 
do not want to disturb anyone else 

3. Cultural mismatch: Unclear terms from the TV service provider; Lack of 
information 

4. Hardware problems: Annoyance induced by things I cannot do anything about 

The label Set-up was the most frequent problem in the first category. Most of the 
participants had huge difficulties sorting the channel order either when setting up their 
new TV or when the cable signal supplier changed the TV signal. Quoting participant 
P2: “It is unnecessarily difficult to arrange channels into a logical sorted order”. An 
example of Cultural mismatch: is given by P1: “When we were told EPG existed, it 
was easy to use”. 

Next the question: “Which reasons do people between 60 and 69 years have for 
wanting or not wanting to use iTV services” is addressed. Twelve labels were created 
and further grouped into two categories: 

1. Reasons for Wanting to Use iTV Services: Once I am aware of the existence of a 
service, I want to try it; I want to use the service and I know why; I want to use the 
service on certain conditions; I use the service now and I want to use it in a new 
way; I want to use the service but I have further usability requirements. 

2. Reasons for Not Wanting to Use iTV services: I keep using the service in the 
familiar way until I’m forced to change; I do not want to use the service due to 
usability issues; I do not want to use the service and I do not need it; I do not want 
to use the service because it does not fit my behaviours/I have no time for it; I do 
not want to use the service due to my way of thinking; I do not want to use the 
service because it is interrupting or like spam. 

Clearly, the reasons given for not wanting to use iTV services are related to strong 
preferences to the familiar and well known. Usability problems for some services are 
also a barrier. Another strong reason is that the interviewees simply do not see a need 
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according to well-established interaction design paradigms [Sharp et al 2011]. We 
propose the following ten design guidelines for the elderly: 

1. Navigating the user interface should be without ambiguity and be highly 
transparent 

2. A universal remote with a simple layout and easily detectable buttons should be 
used 

3. Setting up the TV should be simplified and preferably employ a  “conversing 
interface” design 

4. The user interface should make use of red, orange and yellow colours with a high 
contrast between foreground and background. 

5. Zooming of subtitles and enhancement of foreground sound should be supported 
6. The user interface navigation should be easy, intuitive and follow a familiar 

pattern for TV interaction 
7. It should be possible to hide/remove certain iTV services, such as social network 

integration 
8. The interaction design should not allow for intrusive and disturbing content 

without the explicit permission from the user 
9. Improved functions for channel sorting and personalisation 

10. Adaptive interface: To accommodate the elderly, it will be beneficial to include 
several user interface profiles to choose among, at least one of them adhering to 
the above mentioned recommendations. 

The final recommendation will enable designers to achieve the other nine without 
ending up with a need for producing TVs and iTV services especially targeted for the 
elderly. 

5 Conclusions 

The approach in this study is a qualitative research consisting of an explorative 
interview and a survey, which has proven suitable for exploring the elderly’s opinions 
and experiences with TV and iTV services. The findings generated a number of user 
requirements, which, together with physiological and cognitive requirements, lead to 
a list of 10 design guidelines/ recommendations. Furthermore it was found that the 
age group from 60 to 69 years did not significantly stand out compared with the 
younger age groups, when asking about the willingness to use six common iTV 
services. It was found that those above 70 did stand out compared with the younger 
age groups – including the 60-69 years. 

The outcome of this paper contributes to the design guidance for user interfaces for 
the elderly for iTV services.  
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