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Abstract 
In the world, many older adults are living alone for most of the 

day. This work propose the use of the television set, a medium 

well known by seniors, to improve the way that seniors and their 

caregivers can track daily activities such as medication intakes 

reminders. Two evaluations were held, a heuristic usability 

assessment early on the design process and an evaluation of the 

technology adoption. Both evaluations generated initial evidence 

that the system supported elders in achieving a better quality of 

life. 

Keywords: Interactive television; seniors; elderly; homecare; 

technology adoption; public nursing homes. 

1 Introduction 
In Mexico, many seniors are alone for most of the day or live in 

public nursing homes. Aging is related to the accumulation 

(during the lifetime elapsed) of genetic faults in cells and organs; 

in some cases, augmented by additional factors, such as: diet, 

lifestyle and diseases [3]. It is considered, that for elders, is 

necessary to provide simple interaction with computer systems 

[7]. They often left outside technological tools because these were 

not designed to support the natural changes that older adults face 

due to ageing [6], and elderly people typically show rejection of 

new technologies at home, either because the lack of support to 

their natural disabilities or the lack of perceived utility [5]. This 

thesis proposes to explore a medium well known by seniors such 

as the television set (TV). TV is a standard device with an 

extensive home penetration and impacts in practically all scopes 

from the point of view of the information, entertainment and 

education [10,11]. 

2 Related work 
Support for disease and aging has been a widely researched topic. 

Next, we describe some solutions that support, through television, 

seniors living alone in their home. 

2.1 Nurse Gudrun 
This project is an IPTV-based solution that allows patients to 

communicate with the hospital through an interactive television 

channel. The patients are equipped with set-top boxes for their 

televisions and with a broadband connection to use the special 

channel by means of the remote control and a webcam. 

Patients can be seen on the screen themselves and their doctor 

at the same time as they talk, and the camera can zoom in so that 

the doctor can see more details of the patient's condition [4]. 

2.2 AAL FoSSIBLE 
This is a project to support social interactions through the 

development of smart TV applications to prevent isolation for 

older people living alone [2]. 

The use of television to provide help to elders is only 

emerging, as reported in [5], which queried Scopus and Web of 

Science for papers using keywords “Elderly & TV”, “Interactive 

& TV & Elderly”, “SmartHome”, “AAL & elderly & TV” and 

filtering only those related to elderly older people and television, 

more than 75% of publications were released at or after 2010. 

As can be seen, there are different approaches and proposals 

in the literature to face the problem, in addition, if we take into 

consideration that elders think that using technology is very 

complex, we must rethink the process using familiar forms of 

interaction to them, in order to make it comfortable, hence the 

importance of validating the usability and the technology 

acceptance. 

3 Research Objective 
The main objective of this research is design, development and 

evaluation of a home care platform for older adults using 

interactive television technologies in order to improve their 

technology adoption. To achieve this, we propose the next 

specific objectives: 

 Understanding older adults needs. 

 Requirements specification. 

 Identify appropriate technologies for the development of 

interactive television applications. 

 Field evaluation of the platform. 

4 Methods 
This research used the User Centered Design [1], which is 

detailed below. Specify the usage context: Identify people that 

will use the product, what their goals are in using it, and under 

which circumstances they will use it. Specify requirements: 
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Identify all the requirements and the users’ objectives that are 

needed for success with the product. Produce design solutions: 

This part must follow an iterative process, starting from a low 

fidelity prototype to a high-fidelity prototype. Evaluation: This 

stage must be (ideally) executed through tests with real users; this 

is the most important part of the process. 

5 Current Results 

5.1 Contextual study 
The context usage was gathered based on surveys with 500 older 

adults (65+ years) in the Mexican state of Colima. Some of the 

relevant results were [9]: 

 The television sets have a high percentage of penetration in 

Mexican homes, 99% percent of the interviewed mentioned 

having one. 

 TV was widely used as an important part of daily activities, 

85.86% watched TV for more than an hour a day, and 37.17% 

spent more than three hours watching television. 

5.2 Prototype design 
By analyzing the needs gathered from the surveys and considering 

the literature about the design of user interfaces for older adults, a 

low-fidelity prototype was designed. The prototype was called 

iTVCare and these are its main features (see Figure 1): 

 Minimize the number of steps from the home screen to reach a 

given screen. 

 Use consistency to facilitate recognition. Reduce the 

information presented to help with memory impairment 

problems. 

 Clear indication of the current screen to avoid getting lost in 

the application. 

 Use meaningful icons and labels, so that the users do not need 

to struggle with vision problems. 

The main characteristic of iTVCare is to receive reminders 

trough the television set. Elderly and their caregivers have a user 

profile to set reminders (see Figure 2), and while they are 

watching television a reminder message would appear in the 

screen (see Figure 3), this reminder would stay on the screen until 

the user take action with it: “close the message” or “see more 

details”. When the user chooses to “see more details”, by tapping 

the notification message, a new windows appeared with the 

detailed information of the medication to take: 

 Name of medication. 

 Dose. 

 Frequency of drug intake. 

 Treatment duration. 

 First intake. 

The agenda manager uses the same interaction as the 

medication intakes. The information included in the detailed 

screen for the notification are: 

 Name of appointment. 

 Address. 

 Date. 

 Time. 

 Additional information. 

5.3 Heuristic evaluation 
At this point, a heuristic evaluation study was performed through 

expert review to make sure that the requirements identified after 

the contextual study were included in a user-friendly manner to 

older adults. 

The heuristic principles evaluated in the instrument were: 1) 

Visibility of system status, 2) Match between system and the real 

world, 3) User control and freedom, 4) Consistency and standards, 

5) Error prevention, 6) Recognition rather than recall, 7) 

Flexibility and efficiency of use, 8) Aesthetic and minimalist 

design, 9) Help users recognize, diagnose, and recover from 

errors, 10) Help and documentation. The values for the ratings 

were between 0 (Not a problem) and 5 (Catastrophe). 

The selected evaluators (5 and a pilot test) work in the 

Human-Computer Interaction area, with experience in the 

evaluation of interfaces and usability. The profile of the evaluators 

is shown in Table 1. 

The experts were assigned with a list of task to perform with 

the prototype: 1) Add a new user. 2) Remove a user. 3) Add a 

 

Figure 1. iTVCare cloud architecture. 

 

Figure 2. iTVCare, Screen to add the medicine intake 

reminder. Source [9]. 

 

Figure 3. Notification of the reminder while the older adults 

are watching TV. Source [9]. 

Table 1. Characteristics of the expert evaluators 

Expert Gender Age Education Occupation 

1 (pilot) F 30 Masters Graduated student 

2 M 34 Masters Researcher 

3 M 34 Masters Researcher 

4 F 39 Doctorate Researcher 

5 M 41 Doctorate Researcher 

6 M 24 Bachelor Graduated student 
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medicine intake reminder. 4) Remove a medicine intake reminder. 

5) Add a reminder for medical appointment. 6) Remove a 

reminder for medical appointment. 

The experts identified 42 problems in the iTVCare prototype, 

of which 16 (38.1%) were unique problems, that means, only one 

expert marked it as a problem. No problem was identified at the 

same time by all the evaluators. Each expert identified an average 

of 7 problems. The heuristics that were evaluated with the most 

problems are “Flexibility and efficiency of use” and “Help and 

documentation” which were identified by 87% and 67% of the 

experts, respectively. 

Heuristics were an efficient method for finding problems with 

the system and allowed significant improvements in the 

interaction with the software [8]. 

5.4 Technology acceptance evaluation 
After addressing and resolving the findings of the heuristic 

evaluation, an improved iTVCare platform was built (Android TV 

app). An assessment of technology adoption and user experience 

of the system was performed through a pilot test with a group of 

50 seniors living in nursing homes in Mexico. The sample was 

selected by convenience sampling, per the availability of the 

subjects; the seniors belonged to two nursing homes at the city of 

Colima. 

The purpose of the evaluation was to assess the technology 

acceptance of the iTVCare platform, to obtain evidence and 

determine if a television set is suitable and accepted by older 

adults to provide support in an age-friendly environment.  

The intervention was started with an initial questionnaire for 

user characterization. The next step was to describe the system to 

the participants and a detailed demonstration of iTVCare in order 

to explain its functionality. Then, a set of task were assigned to be 

performed with the application, and finally, participants were 

asked to fill out the Technology Acceptance Model (TAM) 

questionnaire; this is a very common instrument to measure 

technology acceptance. 

The findings confirmed that older adults showed a strong 

intention of use towards a television-based platform to provide 

wellbeing. Users had a good attitude for using it, generating a 

strong intention to use this platform to support their daily life 

activities. 

6 Potential Conclusions 
During last year, we focused on nursing homes environment to 

understanding the needs of older adult’s groups (not only 

individuals) to inform an inclusive design of a set of guidelines to 

improve the interaction design of television applications to be 

used by a collective of elders. 

A major contribution of this study was to validate the 

viability of the use of a TV set and applications (specially 

designed for TV) to support an ageing-friendly environment. 

7 Closing remarks 
Attendance to the doctoral consortium of MexIHC 2018 would be 

a great fit for this work, since the guidance of renowned experts 

would help in advance the project, further the learning and 

improve on this work. Also, this participation could help us on 

expanding our network connections to collaborate in future 

research projects. 
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