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Abstract:  Cognitive stimulation therapies based on games are commonly 

used nowadays in care centers for people suffering from Alzheimer's or other 

cognitive diseases. Although users usually like the proposed games, they are 

not motivated enough to play willingly on a regular basis. This work presents 

a novel game platform for cognitive stimulation that introduces the factor of 

intergenerational interaction in order to increase user’s motivation towards 

playing. This work tries to involve patient’s relatives in the gaming 

experience by including the use of social networks. The presented gaming 

platform has been designed, implemented and evaluated with real patients, 

proving its technical feasibility and usability. Evaluation results and 

practitioners’ experience show that the gaming platform will be more 

suitable for patients suffering from a mild level of cognitive disease. 
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Introduction 

During last years, the use of non-pharmacological therapies for the 

treatment of cognitive diseases, such as Alzheimer’s, has increased as its 

therapeutic validity has been proven (Orrell, Spector, Thorgrimsen, & 
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Woods, 2005). These kinds of therapies are known as cognitive stimulation 

therapies and they are often based on games (Whitlock, McLaughlin, & 

Allaire, 2012). Practitioners often use these kinds of games in stimulation 

sessions with their patients, playing either with real cards or using new 

interaction systems that have recently emerged (interactive TV, multi-touch 

screens or tablets). Nevertheless, their main problem is that users are not 

motivated enough to play regularly. 

Non-pharmacological therapies have also been evolved introducing concepts 

of social interaction. The main concept is that interacting with other people 

in their same situation will help patients with the development of their 

therapies. Moreover, intergenerational interaction (social interaction 

between people from different age groups) can be beneficial for them and 

also for their families, as the family environment usually takes part in it (A 

Guide to Intergenerational Practice, 2011). 

This work presents a system that combines the benefits of game-based 

cognitive stimulation therapies with intergenerational therapies, using 

information and communication technologies. The proposed gaming platform 

allows people with cognitive diseases and their relatives to interact and play 

cognitive stimulation games by using social networks as a means of 

communication. As these two groups of users do not have the same 

characteristics, patients suffering from a cognitive disease will interact with 

a simple device (a tablet) while the other group of users will be able to 

integrate the gaming platform in their preferred social network. Results 

show that the use of a simple multiplayer game increases user’s motivation 

to play and maximizes the benefits of the game as a cognitive stimulation 

therapy. 

This gaming platform has been developed under the COGNIGEN project, 

which has been partially funded by the Institute for the Elderly and Social 

Services (IMSERSO), within the National Plan for Scientific Research, 

Development and Technological Innovation 2008-2011, exp. 222/2011.  
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Cognitive stimulation systems using information technologies 

Most care centers for people suffering from any type of cognitive disease 

offer some platforms for cognitive stimulation nowadays. Some of the most 

popular platforms for this kind of therapies are Gradior or Feskits. They are 

commercial platforms which offer different games for cognitive stimulation 

that will be run on a computer. During the last few years, research in Spain 

and Europe has been focused on the development of cognitive stimulation 

platforms for being run on simpler devices in order to improve usability: 

interactive TV (García et al., 2011) or interactive tables (“Elder Games” 

European project). 

In addition to improving usability by defining special gaming platforms, 

another research topic is related to intergenerational games (Theng, Chua & 

Pham, 2012; “LEAGE” European project; Khoo et al., 2006). All these works 

obtained positive results regarding user’s motivation for the games. 

Nevertheless, as targeted users of these platforms were people who did not 

suffer from any cognitive disease, the validity of these games as a cognitive 

stimulation therapy was not studied.  

Besides intergenerational interaction, social interaction is important for 

older people and their use of social networks has been studied. Some works 

have proven that the reason why older people do not use social networks is 

not the lack of technical knowledge, but the lack of interest (Sundar, 

Oeldorf-Hirsch, Nussbaum & Behr, 2011). The last annual report of social 

networks in Spain (2013) shows that Facebook is the user’s favorite social 

network: it is used by the 96% of the social network users during an average 

time of 5,18 hours a month. Taking these data into account, the existing 

social networks have to be considered in order to bring them closer to older 

people. 

System description 

A game platform was designed and a prototype of a game was developed in 

order to have a functional system, which supported various user profiles and 
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devices. Every design aspect has taken into account the special needs of the 

users of the game platform. This design was addressed with the collaboration 

of practitioners from the National Reference Centre for Alzheimer and 

dementia care (CRE Alzheimer). 

Components 

Two types of clients have been developed for being used in two different 

types of devices. The tablet client is run in a Tablet PC and the social 

network client is run on a computer using a web browser. Both applications 

have the same functionalities, their main differences being the user 

interaction method: a touchscreen (for the tablet client) and a mouse 

and/or keyboard (for the social network client). Some social networks 

(Facebook, Tuenti and Google+) were evaluated for the implementation of 

the social network client. Finally, Facebook was chosen for the development 

of the prototype as it provided an Android SDK for mobile and web 

applications. 

A server application was also developed for the communications 

management. This server application is used as a connection element 

between clients in order to synchronize the game state between players. 

The server is in charge of creating and transmitting the games to the clients 

as well as storing the data that the practitioners need in order to monitor 

the patients.  

There are three types of user profiles considered in this work: patients with 

some kind of cognitive disease (the main group of users this work is aimed 

for), relatives (patients can use the platform to play with their relatives) and 

practitioners (they can use the game platform with their patients in the 

therapy sessions). 

Main functionalities 

The designed game platform can support any number of games, but only one 

kind of game was developed in this work as a proof of concept. Practitioners 

proposed the implementation of a memory game, which consists of finding 
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pairs of matching cards by turning them over. This game was suggested 

because the professionals used this game in therapies with paper cards and 

having it in an electronic format was interesting for them. 

Both the tablet and the social network client allow a complete gaming 

experience. The main functionalities are briefly described below:  

• Identification: the user has to log into the system with his Facebook 

user credentials. Once the login process is completed, an initial 

personalized screen will appear showing the user’s profile image and 

a personalized welcome message with his name.  

• Game mode selection: the user can choose to play in multiplayer or 

individual mode. 

• Opponent selection: When a user selects the multiplayer mode, all 

Facebook contacts that are online at that moment will be shown. By 

selecting one of them, an invitation to play will be sent to that user. 

• Invitation reception: When a user has been sent an invitation, he will 

receive a notification of this fact, showing the person that invited him 

and allowing its acceptation or rejection.  

• Game: A game for finding matching pairs of cards is implemented. 

Considerations on usability 

This work tries to maximize the system’s usability as the final users of the 

game platform have special needs. Two main aspects have been considered: 

personalization and user interface. 

Personalization 

The game platform has to adapt its content to the user profile, as the 

abilities of the potential users of the gaming platform could be very 

different. For this reason some parameters that affect the game difficulty 

can be personalized for each user: 
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• Game board size: the number of cards that appear on the game board 

is the main factor that determines the game difficulty. The game 

platform has been designed to use a variable game board size, 

supporting a range from 8 to 16 cards. 

• Stimulus exposure time: in this context, the stimulus exposure time is 

defined as the time during which the non-paired cards are visible until 

they are hidden again. The longer the exposure time, the easier it will 

be to remember the location of each card. 

• Game mode: the game platform will allow users to play against 

another user or on an individual mode. Nevertheless, for certain 

users, the multiplayer version of the game could be very difficult, so 

this game mode can be disabled for them. 

The aforementioned parameters can be personalized individually for each 

user. As the practitioners know the abilities of each patient, they are 

responsible for editing these parameters before the patient uses the game 

platform for the first time. These parameters are also dynamic, so 

practitioners can change any parameter any time, for increasing or 

decreasing the game difficulty. 

User interface 

During the design of the game platform, the main objective was to achieve a 

user interface as usable as possible. Therefore, both usability guidelines and 

opinions from healthcare professionals were taken into account to select 

some design principles that have been applied to every screen the user has 

to interact with (“Buenas prácticas de accesibilidad en videojuegos”, 2012; 

Ijsselsteijn, Nap, de Kort & Poels, 2007). 

Distractions are very common in this kind of users so simplicity and 

consistency were very important restrictions to maintain users focused on 

the parts that contain the information or that he has to interact with. 

Moreover, the application has been designed to use big screen elements that 

provide a large area of interaction, as the main user input is tactile. The use 
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of big interaction elements also addresses some possible usage problems 

related to age (finger rigidity and deterioration of movement coordination). 

Color combination had to be also considered in order to create enough 

contrast between the different elements and specially for improving text 

legibility. In addition, the application has to inform the user about its state 

so he knows at every moment if an action is required. To do this, both audio 

and textual feedback is used. 

Figure 1 shows four different screens that are part of the application and 

follow the usability restrictions identified. Each of the screens implements 

one of the main functionalities of the platform: identification (top-left), 

opponent selection (top-right), invitation reception (bottom-left) and game 

(bottom-right). 

Figure 1. User interface 

 

Evaluation 

An evaluation process for determining the usability of the gaming platform, 

and especially the tablet client, was carried out using direct observation 

techniques and questionnaires. Users were provided with tablets of two 

different sizes (10 and 7 inches).  
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Participant description and evaluation set-up 

Twelve participants took part in the evaluation process of the gaming 

platform. They were patients from the National Reference Centre for 

Alzheimer and dementia care who had been diagnosed with some type of 

dementia. They were in stages 3, 4 and 5 of the Global Deterioration Scale 

(GDS), being stage 4 the most common of them. Only two of them suffered 

from a mild level of a cognitive disease, whereas the cognitive disease level 

of the other ten people was medium. Participants’ age ranged between 55 

and 90, with a mean of 79 and a mode of 86. 

User tests were conducted at the National Reference Centre for Alzheimer 

and dementia care at Salamanca making use of a Gesell dome (two 

contiguous rooms with a one-way mirror between them). The patients used 

one of the rooms to do the test while a group of researchers and 

practitioners observed the tests in the other room. 

Evaluation procedure 

Each patient who took part in the system evaluation had to use the system 

for 15 to 20 minutes. The number of games they played was variable as it 

depended on some factors such as user skills using the tablet or his ability 

for remembering the hidden cards. Practitioners had previously configured 

the parameters that affect the game difficulty for each user. They decided 

that only the mild level patients could play with the 16-card version of the 

game. The other patients used the 8-card version. Patients were always 

accompanied by a practitioner who helped them in everything they needed. 

The practitioner guided patients through the test following the procedure 

described in the following paragraphs. 

The practitioner started the test by showing the user how to use the tablet. 

After that, the practitioner explained the objective of the game and how to 

play. Then, the user started playing in the individual mode with the 10-inch 

tablet. After a certain number of games, some users were given the 7-inch 

tablet to continue playing, being then questioned by the practitioners about 

their preferences. 
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Taking into account the game performance shown by users in the individual 

mode, the practitioners proposed certain users to play some games in the 

multiplayer mode. Their opponent could be another patient (who was in the 

same room) or another practitioner (who was in a different room). 

Figure 2. Evaluation procedure 

 

Test results 

The mean playing time on each type of device was analyzed in order to 

determine the differences between the 10-inch and 7-inch tablets: 2:33 

minutes for the 10-inch tablet and 1:52 minutes for the 7-inch tablet. The 

Student’s t-test was applied (using the independent two-sample t-test for 

unequal sample sizes and unequal variances) and it proved that there were 

no significant differences between the tablets (t statistic = 2,001 – critical t 

value = 2,131 – P (T ≤ t) for a two-tailed test = 0,063). 

Table 1.Game duration comparison.  

User ID 
Average playing time in 

individual mode (minutes) 

Average playing time in 

multiplayer mode (minutes) 

User 5 03:03 03:15 

User 3 02:56 04:31 

User 12 01:52 05:03 
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The gaming time for multiplayer games differs from the gaming time for 

individual games. Multiplayer games between a patient and a practitioner 

(Table 1) or between two patients (Figure 3) shows that the time spent in a 

multiplayer game is higher than the time spent in the individual mode. This 

is due to the fact that in the multiplayer version of the game the user needs 

to remember the cards for a longer time, which increases its difficulty. 

Figure 3. Game duration comparison. 

 

Practitioner’s impressions 

When the user sessions ended, evaluation questionnaires were sent to each 

practitioner that took part in the experiment. Some affirmations were 

written on the questionnaires and the practitioners had to answer if they 

agreed with the affirmations. Practitioners had to write their answers in a 

range from 1 to 5, where 1 meant that they “strongly disagree” and 5 meant 

that they “strongly agree”. These affirmations were meant to get their 

opinions about the patients’ use of the gaming platform.  

Four practitioners filled out the questionnaire. They considered that the 

application interface is easy to use and they think that the best option for 

the patients would be the 10-inch tablet. Nevertheless, during the tests, the 

users showed no preferences between the devices. Practitioners were also 

asked about the validity of the gaming platform as a complement to other 

existing therapies. The 90-percentile shows that they strongly agree on this 

affirmation and also that playing against another person increases the 
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patient’s interest on using the gaming platform. However, practitioners are 

not sure about users’ understanding of the multiplayer concepts: 90-

percentile shows a scoring of 4 out of 5. 

The questionnaire had a set of affirmations regarding the patient’s use of 

the platform describing four scenarios that took two factors into account: 

game mode and help needed. In addition, they had to distinguish between 

patients with a mild or a medium level of cognitive disease. Table 2 and 

Table 3 show the results for this set of questions. 

For patients with a mild level of cognitive disease, practitioners strongly 

agree that they will be able to play both in the individual and multiplayer 

mode if they have the practitioner’s help. If they do not have any help, 

practitioners think that they will be able to play in the individual mode (90-

percentile is 4 out of 5) whereas the 90-percentile for multiplayer games is 

3.7 out of 5. 

Table 2. Practitioners’ answers regarding patients with a mild degree of 
cognitive disease. 

Question Range Mode 
90 

percentile 
Patients are able to use the tablet to play in the 

individual mode, with a practitioner’s help. 
5 5 5 

Patients are able to use the tablet to play against 

another person, with a practitioner’s help. 
4-5 4 and 5 5 

Patients are able to use the tablet to play in the 

individual mode, without any help. 
3-4 3 and 4 4 

Patients are able to use the tablet to play against 

another person, without any help. 
2-4 3 3.7 
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Table 3. Practitioners’ answers regarding patients with a medium degree of 
cognitive disease. 

Question Range Mode 
90 

percentile 
Patients are able to use the tablet to play in the 

individual mode, with a practitioner’s help. 
3-4 3 and 4 4 

Patients are able to use the tablet to play against 

another person, with a practitioner’s help. 
3-4 3 and 4 4 

Patients are able to use the tablet to play in the 

individual mode, without any help. 
1-2 1 and 2 2 

Patients are able to use the tablet to play against 

another person, without any help. 
1-2 1 and 2 2 

If patients have a medium level of cognitive disease, practitioners’ answers 

show some differences. While for the simplest scenario practitioners agreed 

unanimously that users with a mild level of cognitive disease will be able to 

use the system, the 90-percentile in this case lows to 4 out of 5. The same 

values are obtained for playing against another person if they can get help. 

On the other hand, practitioners do not think that patients will be able to 

play without help: values from 1 to 2 out of 5 were obtained, being 2 the 90-

percentile, which clearly shows that they disagreed on these affirmations. 

Discussion 

Twelve potential users of the platform did the gaming platform evaluation. 

Although there were not enough users to get formal conclusions for its 

validity as a cognitive therapy, some valid results about the usability of the 

system were obtained. 

Direct observation of the evaluation procedure revealed that users seemed 

comfortable using the tablet and they understood how to interact with it. 

They used 10-inch and 7-inch tablets, not showing any preferences for one or 

another. In addition, figures confirmed that tablet size did not affect the 

gaming time. Patient’s attitude towards the game was positive and they 

seemed to be motivated in the multiplayer mode, as they liked to continue 
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playing to be the winner.  Figures indicated that games in the multiplayer 

mode lasted longer than the individual ones: as they had to wait for the 

opponent’s movement, they tended to forget the cards location more easily 

so they needed more movements to find the matching cards. 

Patients suffering both a mild and a medium level of cognitive disease took 

part in the evaluation process. All of them were able to play with the tablet, 

but the practitioners had to give more indications to the group of patients 

that had a medium level of disease. Using these tests and their experience, 

the practitioners filled out a usability questionnaire. The main conclusion 

that can be obtained from this questionnaire is that users with a mild level 

of cognitive disease will be the more suitable user group for the gaming 

platform, as practitioners think that this kind of patients will be able to use 

both game modes without help. On the other hand, help will be a decisive 

factor for the other group of patients, as they only will be able to play if 

someone helps them. 

Conclusions and future work 

This work presents the definition of a new cognitive stimulation therapy, 

based on the concepts of serious games, multiuser interaction and 

intergenerational interaction. As a result, a gaming platform with these 

features has been designed, implemented and evaluated. This gaming 

platform allows users to play a memory game individually or against other 

people using a tablet (meant to be used by patients with cognitive disease) 

or a browser on a computer (meant to be used by relatives or practitioners 

who play against the patients). The design process focused on usability in 

order to adapt the application to the special needs of potential users. All of 

these features turn the gaming platform into a novel system.  

A group of patients suffering from several types of cognitive disease, such as 

Alzheimer’s, and a group of practitioners have evaluated the gaming 

platform. Technical feasibility of the system has been proven and positive 

results regarding user’s acceptance have been obtained after these tests. 
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Taking into consideration the evaluation results, patients with a mild level of 

cognitive disease will be able to use the gaming platform on their own, 

whereas patients with a medium level of cognitive disease will need some 

kind of assistance. Results also showed that the multiplayer game option 

increased user’s motivation: they wanted to continue playing and they were 

also more concentrated on the game. 

A more detailed evaluation of the system from the therapeutic point of view 

is needed in order to guarantee its validity as a cognitive stimulation 

therapy. This evaluation will have to be carried out for a longer time and 

focusing on the patients with a mild level of cognitive disease. Patient’s 

relatives should also take part in this evaluation process, so the 

intergenerational and multiplayer benefits regarding user’s motivation could 

be studied. 
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