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Abstract. For many people, television is still the main form of entertainment. 
The elderly population, in particular, spends much time at home and uses the 
television for companionship and entertainment. However, in some countries, 
due to low education level or the absence of it, to physical limitations and/or 
cognitive difficulties, to the lack of prior knowledge, among other difficulties, 
part of the elderly viewers do not enjoy enough the programs to have 
satisfaction with them. With the interactivity provided by the Digital TV, 
additional information may help the elderly viewer to better appreciate 
television programs and have more fun. This paper presents data from an 
observational case study conducted in the Brazilian scenario to analyze the 
interaction of elderly viewers with TV programs enriched with additional 
multimedia content in different formats. From the experience, some good 
practices for the design of additional multimedia content to the elderly viewer 
were formalized. 
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1 Introduction  

Technological advances and facilities for the dissemination and exchange of 
information have prompted people to a more engaging socialization. However, part 
of society faces obstacles to fully enjoy the benefits offered by Information and 
Communication Technologies (ICTs). The reasons for this include economical, 
educational, cultural and physical or cognitive problems. Part of the elderly 
population also presents difficulties on handling of new technologies, including 
ICTs. 

In many countries, populations are aging. According to the United Nations (UN), 
in its latest technical report "World Population Prospects", in the next 43 years the 
number of people over 60 years old will be three times greater than the current one. 
The elderly will represent a quarter of the estimated world population, i.e., about 2 
billion people (in a total of 9.2 billion) [1].   
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However, some researches indicate that in fact, elderly people have found barriers 
to use ICTs [2]. Among the identified barriers are: the inability to read, due to the low 
level of education of some populations, and psychological fears because of the cost of 
some equipment [2]. The elderly user believes to be difficult to interact with new 
technologies and fears to make mistakes which could damage the equipment [2]. 
However, the same technology that inhibits may be used to get the best of the benefits 
it provides. The integration of efforts in different areas, including computing, can 
promote a better integration of the elderly in the society. 

In Brazil, no other segment of the population watches TV as much as the elderly 
[3], [4]. With the interactivity provided by the interactive Digital TV (iDTV) and 
applying the concept of Universal Usability and Integral Accessibility [5], it is 
possible to provide specific services designed to the needs of specific population, as 
elderly viewers, for example. These services, which generally require extra efforts 
and investments, may not result in additional costs for TV broadcasters and viewers if 
implemented appropriate business models. 

Digital TV allows independent manipulation of different media that can be 
properly synchronized for a multimedia presentation. This feature facilitates the 
incorporation of content into television programs. The added content may be 
referenced and non-intrusive. The possibility of representing the additional content in 
different media is a key feature to meet different types of viewers’ needs and their 
particularities. In this paper, the term “additional multimedia content” refers to extra 
information (audio, image, text, etc.) added to the television media in order to 
promote something extra to the viewer, aiming to clarify, inform or suggest, 
synchronously with the television program in question.  

Offering additional multimedia content to television programs is also a way to 
provide accessibility to the elderly public, thus contributing to their involvement with 
new technologies and promoting greater inclusion into the society. Such technological 
solution based on additional information may help the elderly viewer to better 
appreciate television programs and, hopefully, have more fun. 

This paper presents data from an observational case study conducted to analyze the 
interaction of elderly viewers with TV programs enriched with additional audio, text 
and animation. Elderly of a community center were invited to watch a segment of a 
documentary program and twelve of them volunteered to participate in the case study. 
The main objective was to analyze the interaction of the elderly viewer with 
additional multimedia content offered to television programs and to identify which 
additional content is best suited for this audience. With the experience, some good 
practices for the design of additional content to the elderly viewer were formalized. 

This paper is divided as follows: section 2 reports surveys that provide information 
about the interaction of elderly people with television programs and the difficulties 
that they present due to the age; section 3 depicts some aspects of Digital TV, beyond 
to emphasize the inclusion of additional content in television programs as a way to 
provide additional information to the main content; section 4 describes the case study 
conducted with the elderly audience; section 5 discusses the main obtained results 
with the case study; section 6 presents some lessons learned and good practices for 
the design of interactive additional content for the elderly viewers; the conclusions are 
presented in section 7. 
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2 Television and the Elderly 

Television plays several roles in the elderly lives. It is probably the main source to 
keep them informed of news, besides being a way to be entertained, to look for 
subjects to chat and share with friends, to relax, to relieve their loneliness, to prevent 
boredom, among others [6].  

Surveys show that news programs, comedy, drama, soap operas, sports and music, 
are the preferred programs among elderly viewers [6], [7]. However, the pleasure and 
satisfaction provided by TV can be reduced if the viewers acquire physical and 
cognitive difficulties, typical of elderly people, such as the loss of hearing, vision or 
understanding of the content broadcasted. 

Aging process promotes reductions in the efficiency of the sense organs [8]. From 
the cognitive point of view, some researches indicate that it is common that memory 
failures occur with advancing age and it is generally easier for the elderly to 
remember information when memory is tested by the recognition than when it is 
tested by recall [8]. 

Carmichael [8] reports in the guide for the development of interactive TV services 
for elderly viewers that, to design an appropriate solution for the elderly, it is 
necessary to know this public and the difficulties acquired due to age. Important 
issues should be considered when designing interactive television services for these 
viewers. They are: a) Elderly suffer visual and auditory changes as they age and these 
change decreases the accuracy of visual reception and also of auditory information 
obtained; b) Speech should be presented clearly and accurately, to avoid a negative 
impact on elderly viewers; c) Elderly have different changes during aging and, as 
user, demand different requirements therefore, they cannot be considered a 
homogeneous public. It should be careful with solutions that require dexterity and fine 
motor coordination, such as those based on touch screens; d) Some important 
information can be lost, because the nervous system of the elderly tends to process 
data received by the sensor organs more slowly; e) Elderly forget acquired 
information more quickly. Situations that require memorization should be replaced by 
the presentation of situations familiar to the elderly; and, f) The fear of the elderly to 
use new technologies can be minimized or eliminated if they understand the personal 
benefits they can get. It is also important that the first experience in using the 
technology be positive and successful. 

In addition to potential commercial interests, the social responsibility requires 
proposals of new ways to design interactive multimedia systems to meet the diversity 
of the elderly public. From this perspective, it is a challenge to exploit the flexibility 
offered by the new TV, digital and interactive, to provide accessibility services, using 
different broadcasted media independently and simultaneously to the main program. 

3 Interactive Digital TV and Additional Multimedia Content 

Digital TV systems provide higher definition imaging and video, interactivity, and 
new services [9]. Additional media content (audio, video etc), and applications that 
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synchronize, coordinate the presentation of various media and manage the interactions 
promoted by the viewers can be sent with the main media (TV program). Examples of 
these applications are Electronic Program Guide (EPGs), banking, educational 
services, etc. Digital TV also enables the creation of nonlinear television programs 
[10]. 

It is possible to exploit the flexibility offered by the digital TV, that allows other 
media to be presented synchronized to the main program, and provide additional content 
to the viewer with more information and explanations about the program. This solution 
may offer, at the end of the program, more satisfaction to the viewers [11]. 

Current researches about the use of additional content as a form to enrich television 
programs extend the paradigm of TV. These researches are based on the concept of 
Social TV which explores the approach of consumption and sharing of television 
programs with edition and reuse of the content by viewers [12]. In this kind of 
research viewers may enrich parts of programs with information or indications and 
share them with other groups or communities.  

There are also researches that combine interactive Digital TV with hyper video. In 
these cases the additional information are associated with the objects presented in 
scenes. Hyperlinks are inserted into the video and users access the information 
selecting a point on a single image area [13], [14]. 

Although these solutions are interesting, none of them considers the support for 
different types of viewers and their particularities. Also, they do not consider the 
difficulties and rejection of the elderly viewer, for example, when using new 
technologies. Therefore, it is necessary to define proper contents to be added to the 
TV program and also to define the best way to present them. The additional content 
must meet the needs of different types of viewers and to follow the patterns of 
production and exhibition of TV programs [15]. 

In the context of this work, it is necessary to think about a design process that 
considers the elicitation, development, presentation and validation of additional 
content, which is flexible and allows the offer of additional content for different types 
of viewers, including the elderly. However, to provide services centered on users’ 
needs and with the application of the concepts of Universal Usability and Integral 
Accessibility, it is necessary to get closer to the users and identify features that meet 
their interaction requirements. It is also necessary to identify how to present, in the 
user interface, these features preventing the elderly to reject the solution.  The 
interactive experience can bring more satisfaction if these issues are considered in the 
design of process of television content. 

In this scenario, this paper presents a case study conducted with elderly users. This 
study observed the relationship of those users with an enriched television media. The 
practice allowed the formalization of some good practices for the design of additional 
content to the elderly user. 

4 Observational Case Study 

Aiming to investigate which format of additional content the elderly viewer feels 
more satisfied during an interaction with digital TV and to evaluate solutions that 
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make this interaction more flexible to meet the needs of different types of viewers, an 
observational case study was conducted with a group of elderly viewers. The main 
objective was to analyze the interaction of the elderly viewer with additional 
multimedia content offered to television programs and to identify which additional 
media format are more appropriate for this audience.  The researchers started from the 
hypothesis that the additional content in formats of audio or animation, instead of text, 
make more sense and are best enjoyed by the elderly public and by the public with 
low education. 

The case study was carried out in a center of social assistance (CRAS) in Brazil in 
a city with 200.000 inhabitants. The various actions undertaken by that center attract 
many people from various age groups. In particular, the center serves a group of 
elderly people aged between 60 and 85 years old, who play games and attend to 
physical and cultural activities. The goal of the partnership established between the 
service center and university is, in addition to promote the activities mentioned, to 
disseminate and promote the use of ICTs. In this sense, the case studies conducted 
with this group provided them access to devices such as smartphones and last 
generation television sets, including those with touch screen. The partnership was also 
a way to promote digital inclusion for these viewers. 

The environment set up for this observation was in the CRAS, exploring an area 
that the target user attends. The environment was prepared similarly to a living room 
with TV, remote control and seats. Elderly citizens, from the group mentioned above, 
were invited to participate in an activity that consisted of watching a video enriched 
with additional content and use the remote to interact with such content. Twelve of 
them accepted to participate. 

The elderly were separated into peers according to their age, education, 
psychomotor skills and experience with the remote. The intention was to group people 
with similar experience and profile and these data were collected from a profile 
questionnaire applied in the first meeting with this group. The additional content 
added to the video was in format of text, audio and animation. To evaluate the 
interaction of the elderly viewer with additional multimedia content in television 
programs, viewers were observed during watching sessions and interviewed in 
follow-up meetings for clarification of issues relevant to the research.  

The genre of the media used was also chosen from data collected with the profile 
questionnaire. The data suggested that the target audience prefers to watch programs 
like soap opera and newscast. From this observation, a media displayed on a newscast 
was chosen to be enriched with additional content and to be used in the study. The 
media had about seven minutes and was enriched using Nested Context Language - 
NCL, a declarative language for authoring hypermedia. At each two minutes an 
additional content was inserted. These contents were designed to add useful and 
enlightening information for the audience and were inserted in intervals where there was 
not character’s speech, in order to avoid damage to the main program. The first 
additional content was offered in audio format, the second in text format (see Figure 1a) 
and the third as an animation. The use of different formats allowed evaluating which of 
them is most appropriate for the elderly audience interaction with the additional 
multimedia content and which of them causes more satisfaction in this viewer. 
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During the ten seconds before the interval when additional content was inserted, an 
icon indicating the presence of this content ahead was displayed in the upper right 
hand corner of the TV screen (see Figure 1b). To trigger the additional content the 
elderly should press a proper button in the remote control during these ten seconds. 
The screen in which the media was displayed had 21.5 inches and the interactivity 
icon was a static interface element that filled about 2% of the screen. 

Besides the profile questionnaire, were elaborated for this study a form to support 
the participants’ observation and a Term of Agreement. The observation form was 
developed to analyze the interaction of the elderly viewer with additional content 
during the session, using the remote control. From this form it was possible to observe 
and report on whether the viewers observed the presence of the interactivity icon, if 
they used the remote control to interact and which content has been triggered by the 
remote control, if the viewers noted the presence of additional content after triggering 
it and, moreover, if the viewer interacted with the peer during the session. The Term 
of Agreement clarified to participants the objectives of the research, the risks and 
benefits and their freedom to quit their participation at any time. The activity was 
conducted following standards set by the Ethics in Research. 

The second meeting with the elderly was divided into four parts. At the first 
moment the peers (previously grouped) were invited to watch the enriched video. At 
the beginning of the session, viewers were informed of how the session would be 
conducted and the importance of their participation.  In the second part, an 
explanation about the elements involved in the session (mainstream media, 
interactivity icon, additional content and remote control) and the procedures to be 
followed to carry out the interaction with additional content through the remote 
control were explained. In the third part, each peer watched and interacted with the 
enriched video. The additional content was synchronized to the mainstream and there 
was not possibility to pause the video to pay attention to the additional content. 

There were 2 remotes, one for each viewer. When the interactivity icon was shown, 
the viewer who wanted to see the added content could trigger it by pushing the green 
button on the remote see (Figure 1c). The viewers could interact with each other during 
the session. 

 

Fig. 1. a) Additional content in text format. b) Interactivity icon. b) Viewers using remote control 
to interact. 

In the fourth part, after the end of the media presentation, each viewer participated 
in an interview in which they were asked about their experience interacting with the 
additional content, which content attracted more attention and which content they 
considered more interesting and suitable to them. 
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5 Results  

Among the six peers of elderly viewers who volunteered to participate in the case 
study there was 1 man and 11 women. Data about this audience collected from profile 
questionnaire show that most elderly live with some family member, but they have a 
tendency to watch TV alone. The data also show that 10 out of 12 elderly viewers use 
the remote to watch TV and they confess that the not understanding of parts of the 
program may affect their satisfaction.  

The first additional content was presented during the first 2 minutes of the video 
and was a media in audio format. The second, appearing after 4 minutes of video, was 
a textual media presented superimposed on the video scene in yellow fonts and in 
accordance to guidelines and standards for Digital TV [16]. The third additional 
content, an animation, was presented after 6 minutes. 

The data collected from the observation form show that approximately 10 out of 12 
elderly viewers evaluated recognized, at least once, the presence of the icon of 
interactivity on the TV screen as being the interface element responsible for triggering 
the additional content, but only 3 elderly noticed the additional content offered 
thereafter. Many of them believed that the additional content was part of the main 
content. To preserve the main content authoring issues and considering that the 
awareness of the additional content is desired, this result suggests the need to provide 
additional contents in a more highlighted format and in a way that draw more 
attention. The 3 viewers, who noticed the presence of the icon of interactivity, 
triggered the remote control to interact with the additional content. 

The data also show that 8 of elderly viewers interacted with their partner during the 
video presentation talking about the transmitted content. These findings reinforce the 
fact that television has a characteristic inherent, the collective audience. 

At the end of the session, during the discussion time, all viewers could see the 
excerpts of the video with interactivity icons included and their related additional 
content. Hence, they could visualize the proposed solution by the research that aims to 
provide better appreciation of TV programs.  

After watching these additional contents, viewers were asked about which of the 
contents they most enjoyed and which of them were more useful as a complement of 
the main program. The answers show the tendency of elderly to additional content in 
audio format, confirming our initial hypothesis.  

Seven viewers chose the audio content, 1 viewer opted for the text content, 1 chose 
the content in the animation form and 3 said that all the contents were "cool". Among 
the viewers who opted for content in the audio format, were 4 illiterate ones. Of these 
4, 3 prefer the content in audio format, showing that the viewers with less education 
prefer to interact with content in audio format. One viewer said: "... I can’t read, I 
prefer to hear ...".  

The viewer with higher education preferred the textual content. She stated: "…I 
guess that the audio proposal does not disturb the video and it is cool, but I do prefer 
the text...". This declaration indicates the need to offer flexible design solutions. 

The viewer with higher education preferred the textual content. Observe the 
following excerpt from his declaration: "…I guess that the audio proposal does not 
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disturb the video and it is cool, but I do prefer the text...". This declaration indicates 
the need to offer flexible design solutions. 

The following declarations reinforce the presented data about the trend of this 
viewers group for the content in audio format: "...It is difficult to read..."," ...The 
sound is easier to understand ...". For the content in animation format, one viewer 
reveals "…it attracted attention because there is something moving on the screen ...". 

6 Lessons Learned and Good Practices 

Contributions of this study include lessons learned about the interaction of elderly 
people with additional multimedia content. The elderly is a potential public to the 
digital television audience and their interaction requirements should receive special 
attention from interactive television designers. 

From the questionnaire and observation results, it was possible to verify that a 
static image filling only 2% of the TV screen does not appear to be sufficient to 
attract the attention of this viewers’ group and, therefore, alert them about the 
availability of an additional content.  

Most of the time, they were so watchful to the main video that they did not notice 
the presence of an icon for triggering additional content or they were so dispersed that 
they did not pay attention to the program or to the presence of an additional content. 
This situation can also occur with others profiles of viewers. It is necessary to 
consider another strategy to attract the attention of audience. A possible solution 
could be the use of a device for interaction that warns the viewer previously, for 
example, vibrating or beeping [17].  

It could also be noted during the discussions that the additional animated content 
attracted the attention of some elderly viewers because, besides the audio, the moving 
on the screen indicated them that something different of the content and the main 
video was happening. This fact reinforces the hypothesis that a static interface 
element does not attract enough attention to elderly viewers. It was also observed that 
the content in textual format makes more sense to viewers with certain degree of 
education, because the textual content requires more ability of reading and 
comprehension. 

From the data collected and observations made during the case study, and 
considering the characteristics of the elderly viewer, as described in Carmichael [8] in 
guide for development of interactive TV services, it was possible to formalize some 
good practices for the design of additional content for the elderly: a) The interactivity 
icon should be attractive, lively and preferably larger than 2% of the display screen; 
b) The interactivity icon should remain on screen for a time greater than five seconds, 
so that the user may become aware of its presence and trigger the remote control; c) 
Give preference to additional content in audio format or animation/audio; d) If 
possible, offer different options. Users with higher levels of education may prefer to 
interact with text; e) The additional content should be highlighted or have some strong 
evidence that it is not part of the original content. This would be useful for the elderly 
viewer to identify the difference between them and; f) It is necessary use a resource to 
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alerting the elderly viewer, since there is a risk of them do not pay attention to the 
icon of interactivity and miss the opportunity. One way to obtain attention and warn 
of the presence of additional content is through the vibration or beeping of the device, 
as suggested by Rodrigues et al. [17]. 

7 Conclusion 

The case study allowed to evaluate the interaction of the elderly viewer with 
additional content, and also to observe which media formats are most appropriate for 
this group of viewers. By carrying out this study with diverse elderly viewers, 
different ages and education levels, the initial hypothesis that participants in older age 
and lower education level prefer the additional content in audio format was 
confirmed.   

The proposal to draw attention to the additional content with vibration or beeping 
may be achieved by applications designed for mobile devices that already have such 
features. 

Moreover, to make the additional content a feasible solution, new content 
professionals could be part of the production chain, complementing the content 
produced by TV broadcasters. Service providers could make content available to 
viewers via the Internet, for example. 

This research also allowed that the elderly, who participate in the study, had the 
first contact and interaction with technologies such as Digital TV, promoting thus an 
initial step for the digital inclusion of those viewers. 

Further studies may consider situations such as collective sessions, using different 
genres and media sizes, as well as different profiles of viewers should be conducted in 
order to identify other specificities and support the interaction design with additional 
content. Finally, an architecture that allows meeting the viewer’s specificities, 
including the elderly public, will be proposed. 
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