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			Abstract

			Study to check if cognitive stimulation through the Gradior software offers better results than cognitive stimulation without software support, in Alzheimer’s disease people. Quasi-experimental methodology with an experimental group (8 subjects) that use the Gradior program as cognitive stimulation therapy, and a control group (8 subjects) that does not use Gradior software. The sample comes from a Nursing Home and a Diurnal Stay Unit, with subjects that are between the different phases of the disease, excluding those subjects with severe impairment that impedes communication and execute scales. Using a brief questionnaire and the Minimental State Examination (MMSE) scale, in a correlational and comparative analysis, and the nonparametric test Mann-Whitney U. It has been verified the hypothesis that the people who carry out therapy with the Gradior program present improvements or maintain their cognitive levels. To conclude, it can be stated that there is a relationship between the improvement in the level of cognitive impairment and the Gradior program. These data are of interest to the different professionals who require cognitive stimulation work with Alzheimer patients or residents, increasing the efficacy and incidence of cognitive therapy.
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			Introduction

			According to the WHO (2020) dementia is not a normal consequence of ageing, although it mostly affects older people. Approximately 50 million people worldwide suffer from dementia, with 10 million new cases recorded each year. Among the different dementias, Alzheimer’s disease (AD) is the most common form, accounting for between 60% and 70% of the total. According to Gamito, et al. [1], Western society is ageing and, as has been pointed out, the number of dementias is increasing every year, including Alzheimer’s disease. This is why new solutions are needed to tackle this problem, such as the use of Information and Communication Technologies (ICT) as cognitive stimulation therapy, which has grown considerably in recent years.

			The main objective of cognitive stimulation is to strengthen the intellectual capacities of the affected person and slow down the progression of cognitive impairment, in order to maintain their layers as long as possible. Cognitive rehabilitation can be carried out in different environments (home, old people’s homes...) and can change in the way it is carried out (analogue or digital support). The development of information and communication technologies (ICTs) has long allowed the generation of software 

for the rehabilitation of cognitive functions, making it possible to 
respond to the care needs of older people, so that interventions can reach a greater number of people Toribio-Guzmán et al. [2]

			Combination therapy is also effective in improving cognitive functions, with orientation, attention, concentration and executive functions being the areas most benefited. It is also capable of preventing the progression of apathy, the loss of disease consciousness and the worsening of participants’ moods. It also improves functioning in the basic activities of daily living [3]. An example of this is the Smart brain System that has scientifically proven the therapeutic efficacy of the system to treat and care for any case of cognitive impairment, in addition not only Alzheimer’s disease, but others such as brain damage or mild cognitive impairment, among others [4]. According to Guerrero’s research, preliminary results suggest that computer cognitive stimulation may be more effective than traditional cognitive stimulation, especially while it is maintained [5]. At the international scale we find a wide range of possibilities to work cognitive stimulation through computer software. Some of these studies are shown in (Table 1).

			Table 1: Software used as cognitive stimulation therapies.

			
				
					
					
					
				
				
					
							
							Software

						
							
							Country

						
							
							Author

						
					

					
							
							Gradior

						
							
							Spain

						
							
							[2]

						
					

					
							
							Smart brain

						
							
							Spain

						
							
							[4]

						
					

					
							
							Serius Games (SG)

						
							
							
							[16]

						
					

					
							
							Virtual Reality (VR)

						
							
							India

						
							
							[8]

						
					

					
							
							Erica

						
							
							Italy

						
							
							[17]

						
					

					
							
							JCORES

						
							
							Japan

						
							
							[18]

						
					

					
							
							Cogpack

						
							
							Iran

						
							
							[19]

						
					

					
							
							Constant Therapy

						
							
							USA

						
							
							[20]

						
					

					
							
							Parrot

						
							
							
							[21]

						
					

					
							
							Long Lasting Memories (LLM)

						
							
							Spain

						
							
							[22]

						
					

					
							
							BBA

						
							
							Spain

						
							
							[23]

						
					

					
							
							REHACOP

						
							
							Spain

						
							
							[24]

						
					

					
							
							COMCOG

						
							
							Corea

						
							
							[25]

						
					

				
			

			In the same way, other recent studies have demonstrated the efficacy of video games in improving cognitive processes affected by the physiological effect of aging, neurodegenerative diseases or others, with potentially beneficial effects. The Pervasive game for personalized treatment of cognitive and functional deficits associated with chronic and Neurodegenerative diseases (PERSON project) proposed new tools for cognitive rehabilitation, with the aim of improving the quality of life of patients with cognitive deficits, especially in the early stages, through the use of sophisticated and non-invasive technology [6]. Similarly, Fasilis et al. [7] also obtained results that showed a relative improvement in the total cognitive variables considered after completion of the neurorehabilitation program, with this stimulation software model [7]. Others, such as Deep and Jaswal, have gone a little further in their studies, observing how Virtual Reality RV therapy has many advantages over conventional therapies, becoming today a very appropriate option for the treatment of cognitive stimulation [8].

			Therefore, we have to understand that technology-based cognitive training and rehabilitation interventions are very promising. However, Ge and others believe that future studies should consider the use of more consistent methodologies. Appropriate control groups should be designed to understand the additional benefits of cognitive training and rehabilitation using technology [9].

			In this study, one of the cognitive stimulation therapies is addressed, using neuropsychological training and rehabilitation software, the Gradior software, used in centers all over the world, from the social and health areas [10]. It is assumed that cognitive rehabilitation, through a specialized computer program, means an improvement in the level of cognitive deterioration in people with Alzheimer’s disease. This is confirmed by studies such as Fumero [11], carried out in Spain, Italy, Greece, the United States, Japan and Korea. The intervention with the Gradior program, in addition to being a very useful resource [12] because it is presented as a tool used by professionals offering an efficient way of working [2], can facilitate the practice of cognitive rehabilitation (see Figure 1) as it can be used in the domestic environment [13]. (Figure 1)
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			Our study is based on the idea that the use of specialized software is beneficial for the maintenance or even improvement in cognitive impairment levels on Alzheimer’s disease people. Currently, the use of new technologies is becoming more widespread, reaching the use of cognitive rehabilitation, making the computer as a tool accessible to clinical professionals and therapists. This technological growth makes it possible to work more efficiently. The Gradior computer program, compared to other therapies with the same purpose, adapts to the needs of the individual, graduating accurately several parameters, performing attractive and fun activities, keeping the person motivated.

			On the other hand, this software produces a feedback on the performance and development of the person, not being necessary the individualized attention. This therapy is carried out by means of touch screens, so it is not difficult to use.In addition, Gradior allows to make statistical graphs about the evolution of the patient. This is very useful for professionals, since they can continue to advance in the study of Alzheimer’s disease, as well as design a rehabilitation itinerary according to the deterioration that the person presents [2].

			Methodology

			The research’s goal was to check if cognitive stimulation through the Gradior software offers better results than cognitive stimulation without software support, in Alzheimer’s disease people. The hypothesis: People with Alzheimer’s disease who carry out therapy with the Gradior program present improvements or maintain their cognitive levels. Bearing in mind our objective and hypothesis, a quasi-experiment with pre-test and post-test, between 2018-1019 (duration of 7 months), has been carried out in elderly people suffering from Alzheimer’s disease. The subjects (universe) were selected from the Seneca elderly care home and the San Rafael Day Care Unit in Córdoba. From the universe, 16 subjects were selected, who meet the following criteria: elderly people with Alzheimer’s disease, of Spanish nationality, use of the Gradior program as cognitive stimulation therapy (experimental group), use of other non-GRADIOR cognitive stimulation therapies (control group). The people used as samples, reside or attend the workshop, the centres where the research has been carried out, which have been the following: Seneca Córdoba Retirement Home and San Rafael Alzheimer’s Association, located in the city of Córdoba. In the Seneca residence (experimental group), people who suffer from Alzheimer’s disease and do not carry out cognitive therapy through the Gradior program, carry out other cognitive workshops: group cognitive stimulation workshops, Montessori method, memory arrangement workshop, reading and writing workshop. The professionals in charge of carrying out the cognitive therapy through the Gradior computer program are psychologists. These professionals are previously trained in all the particularities of the program, to know in detail how it works and how to apply it. After this training, which is done in person, a degree is obtained to be able to work with cognitively impaired people, in order to maintain or delay this deterioration. On the other hand, at the San Rafael residence, people who suffer from cognitive impairment, and who do not use the Gradior program as cognitive therapy, attend occupational therapy and memory workshops (control group).The following table describes the sample data (Table 2).

			Table 2: Summary of cases.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							Case number

						
							
							Minimental State 
Examination (MMSE) scale (PRE)

						
							
							Minimental State Examination (MMSE) scale (POST)

						
							
							AGE

						
							
							GENDER

						
							
							EDUCATION LEVEL

						
					

					
							
							Membership group

						
							
							Experiment group

						
							
							1

						
							
							1

						
							
							(14-18) MODERATE

						
							
							(19-23) MILD

						
							
							81-85

						
							
							Female

						
							
							Primary

						
					

					
							
							
							
							2

						
							
							2

						
							
							(14-18) MODERATE

						
							
							(14-18) MODERATE

						
							
							> 90

						
							
							Female

						
							
							Primary

						
					

					
							
							3

						
							
							3

						
							
							(19-23) MILD

						
							
							(19-23) MILD

						
							
							86-90

						
							
							Fémale

						
							
							Primary

						
					

					
							
							4

						
							
							4

						
							
							(19-23) MILD

						
							
							(19-23) MILD

						
							
							76-80

						
							
							Malé

						
							
							High School

						
					

					
							
							5

						
							
							5

						
							
							(19-23) MILD

						
							
							(19-23) MILD

						
							
							70-75

						
							
							Male

						
							
							High School

						
					

					
							
							6

						
							
							6

						
							
							(< 14) SEVERO

						
							
							(< 14) SEVERO

						
							
							86-90

						
							
							Fémale

						
							
							No education

						
					

					
							
							7

						
							
							7

						
							
							(19-23) MILD

						
							
							(19-23) MILD

						
							
							81-85

						
							
							Malé

						
							
							Superiores

						
					

					
							
							8

						
							
							8

						
							
							(14-18) MODERATE

						
							
							(19-23) MILD

						
							
							76-80

						
							
							Fémale

						
							
							Primary

						
					

					
							
							Total N

						
							
							
							8

						
							
							8

						
							
							8

						
							
							8

						
							
							8

						
					

					
							
							
							Control group

						
							
							1

						
							
							9

						
							
							(14-18) MODERATE

						
							
							(14-18) MODERATE

						
							
							70-75

						
							
							Fémale

						
							
							Primary

						
					

					
							
							2

						
							
							10

						
							
							(19-23) MILD

						
							
							(19-23) MILD

						
							
							76-80

						
							
							Malé

						
							
							University

						
					

					
							
							3

						
							
							11

						
							
							(19-23) MILD

						
							
							(14-18) D.C MODERADO

						
							
							76-80

						
							
							Fémale

						
							
							Primary

						
					

					
							
							4

						
							
							12

						
							
							(19-23) MILD

						
							
							(19-23) MILD

						
							
							70-75

						
							
							Fémale

						
							
							Primary

						
					

					
							
							5

						
							
							13

						
							
							(< 14) SEVERO

						
							
							(< 14) SEVERO

						
							
							81-85

						
							
							Fémale

						
							
							University

						
					

					
							
							6

						
							
							14

						
							
							(19-23) D.C. LEVE

						
							
							(14-18) MODERATE

						
							
							81-85

						
							
							Malé

						
							
							Primary

						
					

					
							
							7

						
							
							15

						
							
							(14-18) MODERATE

						
							
							(< 14) SEVERO

						
							
							81-85

						
							
							Malé

						
							
							University

						
					

					
							
							8

						
							
							16

						
							
							(< 14) SEVERO

						
							
							(< 14) SEVERO

						
							
							86-90

						
							
							Malé

						
							
							High School

						
					

					
							
							Total N

						
							
							
							8

						
							
							8

						
							
							8

						
							
							8

						
							
							8

						
					

					
							
							Total

						
							
							N

						
							
							
							16

						
							
							16

						
							
							16

						
							
							16

						
							
							16

						
					

				
			

			As can be seen in (Table 2), the average age of the participants is 81.56 years, although the age range varies from 74 to 92 years. The average age of the experimental group is 80 years, and the control group is 80.62. With regard to sex, there are a total of 9 women and 7 men. In the experimental group there are more women (5 participants) than men. As for the control group, it presents 50% women and the same percentage for men.

			 Finally, according to the level of studies, there is one person without studies, a total of 8 participants who have primary studies, 3 subjects have secondary studies, and within the group of higher studies there are 4 participants. It is observed that both the experimental group and the control group each have a total of 4 participants with primary studies. In the experimental group, there are 2 people with secondary studies, as opposed to 1 subject with the same level of studies in the control group. On the other hand, in the control group it presents a greater number of participants with higher studies, with a total of 3 subjects. However, it can be observed that of all the sample present in the quasi-experiment, there is only one person without studies located in the experimental group.

			Those subjects with severe impairment that prevents communication and execution of scales have been excluded from the sample. The study was carried out in accordance with the Code of Ethics for Social Work and the International Federation of Social Workers, and Organic Law 3/2018 of 5 December on the Protection of Personal Data and Guarantee of Digital Rights (Spain). After the signatures of the consents on the part of both those responsible and those involved, a brief questionnaire and scale were administered.

			The variables on which the research focuses are the following: 

			I.	Sociodemographic variables: Firstly, an instrument has been used to collect the sociodemographic variables of interest for the research, this is a brief initial questionnaire. The aspects collected in this instrument are age, sex and level of studies.

			II.	Cognitive Impairment: Subsequently, the Mini Cognitive Examination Questionnaire (MEC) was used [14]. It is based on an assessment scale, the objective of which is to detect the existence of cognitive impairment and to measure its degree, as well as to reveal possible functional disorders in a quick and practical way [15]. This is a Spanish translation of Folstein’s Minimental State Examination (MMSE), and others, by Lobo, and others [14]. Their psychometric properties are good: Sensitivity (87%) and specificity (92%) for scores below 24. It has a positive predictive value of 69% in people over 74 years of age. It measures the subject in 5 evaluable cognitive areas. In first place are the questions related to the orientation, adding a total of 10 points of the valuation. In second place is the fixation memory, with a total of 3 points on the final valuation. Subsequently there are the operations of concentration and calculation, presenting a total of 8 points. The deferred memory is then presented, with a total of 3 points. Finally, there is the area referred to language and construction, adding a total of 11 points on the total valuation of the scale. The interpretation of this scale is the sum of the scores obtained for each of the items, the maximum score being 35 points. The cut-off point for diagnosing a person with cognitive impairment is 23 points. The score of 24 or more shows no cognitive impairment. A score between 19 and 23 points indicates mild cognitive impairment, between 14 and 18 points is moderate cognitive impairment, and finally, a score of less than 14 points is severe cognitive impairment. It is a scale used as a screening test of the cognitive impairment of people used as a sample in the research.

			Stimulation with GRADIOR Program: It is the variable dependent on the research, determining the belonging to control group and experimental group, and base for the effective determination of hypothesis and research objective, in which the 16 analyzed subjects were included. Gradior is a software used for rehabilitation and cognitive stimulation, this is aimed exclusively at professionals working with patients with cognitive impairment for different causes (dementia, mental illness, brain damage, aging ...). This program is based on a series of cognitive activities to improve memory, as well as intellectual capacity, through visual and auditory instructions and interacting with a touch screen, although it can also be used with a mouse. With these 16 subjects, a quasi-experimental research (because randomness cannot be applied) of the type ‘nonequivalent comparison group design’, with an experimental group (linked to the stimulation variable with Gradior Program), and a control group, is started. In both groups, pre-test and post-test observation measures are administered. The methodological process is exemplified in the following (Table 3).

			Table 3: Nonequivalent comparison group design.

			
				
					
					
					
					
				
				
					
							
							
							Pre-Test Observation

						
							
							Variable: Gradior Program

						
							
							Post-test Observation

						
					

					
							
							Experiment Group

						
							
							O

						
							
							X

						
							
							O

						
					

					
							
							Control Group

						
							
							O

						
							
							
							O

						
					

				
			

			The data obtained were worked with Excel and analysed with the IBM SPSS Statistics 22 software. Our instruments obtained high reliability (‘863). In the case of groups of less than 30 subjects, for the acceptance or rejection of the null hypothesis (H0), the non-parametric Mann-Whitney U test will be used.

			Results

			In order to demonstrate the positive relationship between the Gradior program and the cognitive improvement of people suffering from Alzheimer’s disease, an analysis of the data from the experimental group and the control group was carried out, linking them to each of the cognitive deterioration phases, in the pre-test and in the post-test (Figure 2).

			The Figure 2 shows how the experimental group has improved in both mild and moderate cognitive impairment: from 4 participants with mild cognitive impairment in the pre-test, to 6 in the post-test. In moderate cognitive impairment, in the pre-test there was a result of 3 subjects, and in the post-test of 1. Finally, in severe cognitive impairment the number was maintained at 1. It can be seen in the control group that has worsened in each of them. In the mild cognitive impairment, from a result of 4 in the pre-test, it passes to 2 in the post-test. In moderate cognitive impairment, it increases in 1 more in the post-test, as well as in the level relative to severe cognitive impairment. (Figure2) shows visually how the experimental group shows improvements in cognitive impairment, as opposed to the control group that worsens in terms of cognitive level. Subsequently, a comparative study of means was carried out. The following table shows the results obtained from the variables of the experimental and control groups, and from the results derived from the MMSE scale, in the pre-test and post-test (Table 4).

			[image: ]

			Table 4: Mean Comparison of MMSE and Membership Group.

			
				
					
					
					
					
					
				
				
					
							
							
							Number

						
							
							Average

						
							
							Mínimum

						
							
							Máximum

						
					

					
							
							Experiment Group MMSE (pre)

						
							
							8

						
							
							18

						
							
							15

						
							
							23

						
					

					
							
							Experiment Group MMSE (post)

						
							
							8

						
							
							19,75

						
							
							15

						
							
							23

						
					

					
							
							Total average of the Experiment Group

						
							
							16

						
							
							18,93

						
							
							15

						
							
							23

						
					

					
							
							Control Group MMSE (pre)

						
							
							8

						
							
							15,62

						
							
							7

						
							
							19

						
					

					
							
							Control Group MMSE (post)

						
							
							8

						
							
							14,37

						
							
							7

						
							
							20

						
					

					
							
							Total average of the Control Group

						
							
							16

						
							
							15

						
							
							7

						
							
							19,5

						
					

				
			

			As can be seen in Table 4, according to the result of averages obtained in the pre-test, the experimental group has a score of 18, as opposed to 15.62 points in the control group. Analyzing the post-test, it is deduced that the experimental group presents an average of 19.75 points, while the control group shows an average of 14.37 points. In addition, considering the experimental group, it can be observed how it has presented improvements, going from a moderate cognitive deterioration with an average of 18 points, to a slight one with an average score of 19.75. However, the control group remained in the phase of moderate cognitive impairment, worsening the score, going from an average of 15.62 points at the beginning, to 14.37 in the post-test examination of the MMSE. With regard to the cognitive impairment variable, analysing the results of the previous examination, it is assumed that the experimental group (mean=18) presents less cognitive impairment than the control group (mean=15.62), although both groups are at the threshold of moderate cognitive impairment (14 to 18 points). Taking into account the examination carried out a posteriori, the experimental group improved (mean=19.75), moving to the phase of mild cognitive impairment (from 19 to 23 points), as opposed to the control group (mean=14.37), remaining at the same level of cognitive impairment, although the mean score decreased. The comparison of averages informs us of a cognitive improvement in the experimental group. At the end of our study, we performed a PEARSON-type correlation analysis of the pre-test and post-test tests in the experimental and control groups. On this we generate (Table 5).

			This analysis confirms our hypothesis. That is, there is a significant correlation ,761 (significance ,001; N=16) between the pre-test of the experimental group and the control group. After the work with the Gradior Cognitive Stimulation Software, we see that the stimulated group, experimental group, sees the correlation between its pre-test and post-test measurement rotated, while in the control group, the correlation ,806 (significance 0.016; N=8) has been maintained between its pre-test and post-test tests. In order to consolidate the analysis results, we decided to apply non-parametric Mann-Whitney U test (Table 6).

			As we can see in (Table 5), Mann-Whitney’s U gives us a value of 30,000 in the Pretest tests, with a p value (bilateral asymptotic significance) of 0.819. This means that the null hypothesis (H0) is accepted as the value is above 0.05 (error level at 5%, α=.05). In other words, in the EQF pre-test, there are no differences based on the experimental or control group. But, in the same Table 5, the Mann-Whitney U gives us a value of 1.500 in the Post-test tests, with the p value (bilateral asymptomatic significance) being 0.001. This means that the null hypothesis (H0) is rejected as the value is below 0.05 (5% error level, α=.05). In other words, the alternative hypothesis (H1) is confirmed in the post-test tests of the EQF: people with Alzheimer’s disease in the experimental group show improvements in their level of cognitive impairment compared to the control group.

			Table 5: Correlation Analysis.

			
				
					
					
					
					
					
					
				
				
					
							
							
							Experiment Group MMSE (pre)

						
							
							Control Group MMSE (pre)

						
							
							Experiment Group MMSE (post)

						
							
							Control Group MMSE (post)

						
					

					
							
							Experiment Group MMSE (pre)

						
							
							Pearson’s Correlation

						
							
							1

						
							
							,761**

						
							
							,621

						
							
							,440

						
					

					
							
							
							Sig. (bilateral)

						
							
							
							,001

						
							
							,013

						
							
							,275

						
					

					
							
							
							N

						
							
							
							16

						
							
							8

						
							
							16

						
					

					
							
							Control Group MMSE (pre)

						
							
							Pearson’s Correlation

						
							
							
							1

						
							
							,453

						
							
							,806*

						
					

					
							
							
							Sig. (bilateral)

						
							
							
							
							,078

						
							
							,016

						
					

					
							
							
							N

						
							
							
							
							16

						
							
							8

						
					

					
							
							Experiment Group MMSE (post)

						
							
							Pearson’s Correlation

						
							
							
							
							1

						
							
							,587

						
					

					
							
							
							Sig. (bilateral)

						
							
							
							
							
							,126

						
					

					
							
							
							N

						
							
							
							
							
							16

						
					

					
							
							Control Group MMSE (post)

						
							
							Pearson’s Correlation

						
							
							
							
							
							1

						
					

					
							
							
							Sig. (bilateral)

						
							
							
							
							
					

					
							
							
							N

						
							
							
							
							
					

				
			

			**The correlation is significant at 0,01 level.

			*The correlation is significant at 0,05 level.

			Table 6: U de Mann-Whitney.

			
				
					
					
				
				
					
							
							Minimental cognoscitivo mec (pre)

						
					

					
							
							U de mann-whitney

						
							
							30,000

						
					

					
							
							W de wilcoxon

						
							
							66,000

						
					

					
							
							Z

						
							
							-,229

						
					

					
							
							Sig. Asintótica (bilateral)

						
							
							,819

						
					

					
							
							Significación exacta [2*(sig. Unilateral)]

						
							
							,878b

						
					

					
							
							
							Minimental cognoscitivo mec (post)

						
					

					
							
							U de mann-whitney

						
							
							1,500

						
					

					
							
							W de wilcoxon

						
							
							37,500

						
					

					
							
							Z

						
							
							-3,427

						
					

					
							
							Sig. Asintótica (bilateral)

						
							
							,001

						
					

					
							
							Significación exacta [2*(sig. Unilateral)]

						
							
							,000b

						
					

					
							
							
					

				
			

			a. Variable de agrupación: Grupo de pertenencia

			b. No corregido para empates.

			Discussion and Conclusions

			On the basis of the results obtained, we considered the general objective achieved: cognitive stimulation through the Gradior software offers better results than cognitive stimulation without software support, in Alzheimer’s disease people.

			In this way we can establish the following conclusions:

			First, that the use of the Gradior program as cognitive stimulation therapy in people with Alzheimer’s disease generates an improvement in cognitive functions, as opposed to those people who do not carry out this therapy. These data are corroborated in the descriptive frequencies of the experimental group and the control group; in the comparative analysis of means; and in the analysis of correlations described. In this sense, it coincides with the works of, or those worked by Pérez [4] on Alzheimer’s Disease. They also coincide with the contributions of PERSON already foreseen by Monaco [6], or with the improvements demonstrated by Fasilis [7] on cognitive stimulation.

			Second, the importance of cognitive stimulation using computer software is demonstrated. This coincides with the reflections presented by Gamito [1]. In fact, these elements were also defended and described by the contributions of Toribio-Guzmán [2]. In the same sense we see connections with other similar works carried out in different countries [4,8,16-25]. Specifically, we understand that cognitive stimulation using software can be more effective than traditional cognitive stimulation, especially while it is maintained [5].

			Third, the Gradior Program is excellent software for cognitive stimulation in Alzheimer’s patients. These elements are in tune with the studies by Pérez-Turiel [10], or those contributed by Fumero [11], carried out in Spain, Italy, Greece, the United States, Japan or Korea, and which were also demonstrated by Harvey [12], Toribio-Guzmán [2] and Caroppo [13]. Fourth, we can find an important limitation at the sample level. A comparison with a greater number of control groups would be necessary in order to be able to discriminate well the additional benefits beyond what is carried out in this study. This also establishes a relationship with the considerations described by Ge, et al. [9] in the same sense (2018).

			In any case, on the basis of the data obtained, we can state that we have confirmed our initial hypothesis, i.e. that people with Alzheimer’s disease who use the Gradior programme as cognitive stimulation therapy show improvements in their level of cognitive impairment, as opposed to those who do not use this therapy or use some other of the existing cognitive stimulation therapies. In future studies it would be interesting to look at the contributions of Deep and Jaswal [8] and see if, in addition, with the help of Virtual Reality (VR) there are greater advantages over conventional therapies.
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Figure 2: Comparative pre-test and post-test in both groups.
Source: Own elaboration
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Figure 1: Older Person using the Gradior Program.
Source: SOS Demencias (2020).
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