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Abstract: In recent years, technology has been implemented in the field of interventions for older
adults. GRADIOR 4.5 is a cognitive software within the wide variety of available multimedia
programs that support healthcare professionals in cognitive assessment and neuropsychological
rehabilitation. The study aimed to evaluate the new version of GRADIOR (v4.5) based on the
experience of people with mild cognitive impairment (MCI), people with dementia (PWD), and
healthcare professionals. A qualitative study using the focus group methodology was carried
out involving 13 people with MCI, 13 PWD, and 11 healthcare professionals. An analysis of the
content and the level of feedback was performed. The study showed that GRADIOR 4.5 might be
sufficiently adapted to PWD and people with MCI. Participants were motivated to use GRADIOR
4.5, showed high acceptability of the software, and a positive attitude towards technology. However,
healthcare professionals suggested significant improvements to the software. GRADIOR 4.5 appeared
to be a promising intervention that, because of its positive experience and acceptability, could be
systematically implemented to complement cognitive rehabilitation interventions for older adults
with MCI and dementia. Finally, it is advisable to consider the suggestions gathered in this study for
future developments.

Keywords: cognitive rehabilitation; computer-based intervention; psychosocial intervention; cogni-
tive impairment; dementia; focus group

1. Introduction

As a result of better living conditions, the number of older adults has substantially
increased. One of the main problems of aging is cognitive and functional impairment
impacting the quality of life. As pharmacological treatments have been found to have
modest efficacy for these problems [1], the effort to use non-pharmacological interventions
has doubled in recent decades [2]. The primary aim of this type of intervention is to reduce
cognitive impairment progression, enhance social interactions and daily activities, and
support caregivers [3].
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Computer-based cognitive interventions are considered a prominent therapeutic tool
in the field of neurocognitive disorders’ treatment. Undoubtedly, the primary benefit of
using technology as part of cognitive therapies is that interventions are more accessible,
flexible [4], and cost-effective [5]. Furthermore, using portable devices such as tablets and
computers enables bringing interventions to rural areas or users” homes [6]. Moreover,
computer-based interventions support clinical practice and considerably reduce therapists’
burden [7]. However, there are also disadvantages and limitations related to computer-
based interventions. Interventions using technology are commonly delivered individually
and often with no supervision. Therefore, there is less contact with therapists and a lack
of monitoring of emotional aspects such as fatigue or frustration. Another disadvantage
could be the need to use accessories such as a keyboard and mouse, which require more
significant cognitive effort and coordination [8]. Learning difficulties have also to be
overcome, training older adults to use existing technologies or developing new products
tailored to their requirements [9,10]. It is also noteworthy that technology is not always
available in rural areas.

Despite the increased use of technology by older people, electronic equipment is
still associated with younger generations. People in the elderly population have been
excluded from the use of diverse technologies due to impaired cognitive ability and a lack
of experience [11]. Moreover, older people may feel uncomfortable when faced with new
technologies because of a lack of education [12]. Fortunately, the perception and attitude of
older people towards digital devices have changed profoundly, and computers and tablets
are now perceived as potential tools to improve their health and wellbeing [13].

Unlike in the past, it is now considered vital to ask people with dementia about
their experience and needs to understand what requirements should be addressed [14].
The most important thing is to develop suitable technologies to ensure success [15], but
without ignoring the importance of all target groups’ participation. Involving people with
dementia in the different phases of technology development could be a reliable strategy to
achieve these goals [14,16]. The purpose of involving people with dementia in the processes
concerning them contributes to social inclusion and the quality of care provided [17].
Professionals’ (e.g., psychologist, social workers) appraisal is also needed. Professionals
can highlight the benefits and positive effects of using technology and emphasize the
difficulties and challenges concerning technology implementation.

The cognitive rehabilitation program GRADIOR 4.5 (INTRAS Foundation, Valladolid,
Spain) is a multimedia software designed to support professionals in cognitive assess-
ment and neuropsychological rehabilitation [18]. The software was specially designed
for different types of cognitive impairment or disabilities (e.g., dementia, mental illness)
and contains more than 12,500 cognitive exercises in diverse modalities (e.g., memory,
orientation, attention) and sub-modalities (e.g., verbal memory). Furthermore, GRADIOR
4.5 has a user-friendly appearance and an intuitive interface improved by different studies
focused on enhancing usability and user experience [19,20]. The current design facilitates
direct interaction through a touchscreen device. It is not necessary to be an experienced
user of modern technology to work with the device, since the program supports users with
visual and auditory instructions until tasks are completed.

GRADIOR includes an independent section for the therapist that enables creating
personalized rehabilitation treatment sessions, monitoring cognitive exercises, and ac-
cessing execution reports after each treatment session. The program was designed for
autonomous use; however, it is convenient for therapists to supervise the sessions and
support users [18].

Currently, the GRADIOR program is available for healthcare providers, and it is
distributed through its supplier, INTRAS Foundation [21]. The software has been used
for several years now, but it is still under constant updates and modifications. Recently, a
new version of the program has come out. The recent version incorporates new functions,
new types of exercises, and usability and design improvements. GRADIOR changed
its general appearance by renewing its image and including a new logo compared to
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previous versions. In most cognitive exercises, real images were added instead of drawings,
turning the tasks into being more ecological, familiar, and nearer to the subject’s reality.
Furthermore, changes were made to the therapist’s management system, trying to optimize
it and making it even easier to use [9].

Usability and acceptability studies are essential for developing suitable technologies
since effective but non-applicable software is useless [22,23]. The program’s effective-
ness was analyzed in healthy older adults and people with mild impairment combined
with a physical program within the Long Lasting Memories Project [24]. Furthermore,
a usability study with Spanish older adults was carried out [19]. Recently, GRADIOR
was analyzed through a questionnaire in order to establish the degree of satisfaction and
usability in people with different clinical conditions [25,26]. However, this study is the first
to evaluate GRADIOR through the focus group methodology. This research was part of a
usability study of a clinical trial currently being conducted to establish the effectiveness
of GRADIOR for neurocognitive rehabilitation in people with mild dementia and mild
cognitive impairment [27]. The study aimed to evaluate the latest version of GRADIOR
(v4.5) based on the experience and opinions of potential users, such as people with mild
cognitive impairment (MCI), people with dementia (PWD), and healthcare professionals.
The study’s findings will be relevant for fitting the software to the users’ unmet needs and
preferences, improving usability, and promoting its implementation.

2. Materials and Methods
2.1. Design

A qualitative study using the focus group methodology was carried out. This qualita-
tive method creates favorable environmental conditions for spontaneous expression and
interaction between the participants, encouraging people to share ideas, beliefs, experiences,
or opinions during guided discussions. This study followed the COREQ (COnsolidated
criteria for REporting Qualitative research) checklist for qualitative research [28].

2.2. Study Participants

A total of 37 people agreed to participate in the study. Six focus group sessions were
conducted: two focus groups for people with MCI, two focus groups with PWD, and
two focus groups with healthcare professionals (PR). Table 1 shows the sociodemographic
characteristic of all participants.

Table 1. Sociodemographic characteristic of study participants.

Participants Gender Age Marital Status Educational Level Time Using GRADIOR
MCI

P1(MCI)G1 Female 83 Widowed Read and write 3 years
P2(MCIG1 Male 59 Unmarried Secondary school 3 months
P3(MCDG1 Female 76 Married Secondary school 4 years
P4MCI)G1 Female 77 Widowed Secondary school 4 years
P5(MCI)G1 Male 69 Married Primary school 4 years
P1(MCI)G2 Female 71 Separated Secondary school 7 weeks
P2(MCI)G2 Female 82 Widowed Primary school 2 years
P3(MCI)G2 Female 82 Divorced Primary school 5 years
P4MCI)G2 Female 80 Widowed Read and write 2 years
P5(MCI)G2 Female 65 Widowed Primary school 3 years
P6(MCI)G2 Female 78 Married Primary school 6 weeks
P7(MCDHG2 Female 87 Widowed Primary school 3 years

P8(MCI)G2 Female 70 Widowed Primary school 3 years
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Table 1. Cont.
Participants Gender Age Marital Status Educational Level Time Using GRADIOR
PWD
P1(DEM)G1 Male 86 Married Read and write 2 months
P2(DEM)G1 Female 79 Widowed Secondary school 1 month
P3(DEM)G1 Female 71 Separated Primary school 6 months
P4(DEM)G1 Female 78 Widowed Read and write 3 years
P5(DEM)G1 Female 69 Widowed Primary school 4 years
P6(DEM)G1 Female 80 Widowed Read and write 6 weeks
P1(DEM)G2 Male 93 Widowed Primary school 4 years
P2(DEM)G2 Female 77 Widowed Read and write 3 years
P3(DEM)G2 Female 72 Married Secondary school 7 months
P4(DEM)G2 Female 50 Separated University degree 3 years
P5(DEM)G2 Female 77 Widowed Primary school 8 months
P6(DEM)G2 Male 73 Unmarried Primary school 1 months
P7(DEM)G2 Male 87 Unmarried Primary school 1 year
Healthcare professionals
P1(PR)G1 Male 50 - - 7 years
P2(PR)G1 Female 33 - - 6 years
P3(PR)G1 Female 29 - - 7 years
P4(PR)G1 Female 38 - - 13 years
P5(PR)G1 Female 38 - - 13 years
P6(PR)G1 Female 27 - - 1 year
P1(PR)G2 Female 24 - - 2 months
P2(PR)G2 Male 26 - - 6 months
P3(PR)G2 Male 39 - - 3 months
P4(PR)G2 Female 35 - - 9 years
P5(PR)G2 Female 25 - - 3 months

G = group; DEM = dementia; MCI = mild cognitive impairment; PWD = people with dementia; PR = professional.

All participants were selected by convenience sampling. Potential participants to be
included in the dementia and MCI groups were contacted by telephone. The study purpose
was explained in detail to all participants, including voluntary participation, personal
data protection, and estimated time for the meetings. Additionally, the usual caregivers
of each PWD were contacted in order to consider the involvement of their relatives in the
study. Relevant information was also provided to caregivers regarding the study aims and
confidentiality of the data. Health professionals were contacted by email. They were also
informed before the study about the objectives and methodology of the meetings.

2.2.1. MCI Group

The recruitment of people with MCI was conducted from the memory workshop
provided by INTRAS Foundation in Zamora. The criteria used to define MCI participants
were the same as those established for the clinical trial to which the study corresponds [27].
Accordingly, the psychiatrist of the research team verified that participants with MCI
complied with the criteria of Petersen [29,30]. As an exception, a middle-aged adult
participant with early cognitive impairment was included. Furthermore, participants had
previous experience with GRADIOR 4.5 and fulfilled the memory workshop requirements:
(i) aged over 55 years; (ii) preserved vision and hearing; (iii) basic writing and reading
level; (iv) subjective memory complaints; and (v) cognitive impairment. The criterion
for cognitive impairment was defined by a cut-off point of <27 for the Mini-Mental State
Examination (MMSE) score [31].

Thirteen people with MCI participated in the study (age 75.31, SD = 8.04). Most par-
ticipants were women (84.61%), had primary education (53.85%), were widowed (53.8%),
and had 2-3 years of experience with GRADIOR 4.5 (46.2%). Participants were divided
into two sub-groups (G1 = 5; G2 = 8) to facilitate sharing ideas and opinions.
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2.2.2. PWD Group

PWD was recruited from the memory workshops and memory clinic of INTRAS
Foundation in Zamora. The criteria for defining dementia were also the same as in the
study protocol [27]. Participants with dementia met the Diagnostic and Statistical Manual
for Mental Disorders (DSM-5) diagnostic criteria for major neurocognitive. This group
included a middle-aged adult with early dementia. The inclusion criteria for this group
were: (i) experience with the new version of GRADIOR (v4.5); and (ii) clinical diagnosis
of mild dementia. All participants of this group had previous cognitive assessments, so
the research team’s psychiatrist reviewed all the cases. The MMSE cut-off point for people
with dementia was <25 points [32].

Thirteen PWD participated in the study (age 76.64, SD = 10.14). Most participants
were women (69.2%), had primary education (46.2%), were widowed (53.8%), and had less
than one year of experience with GRADIOR 4.5 (61.53%). Participants were also divided
into two sub-groups (G1 =6; G2 =7).

2.2.3. Healthcare Professionals’ Group

Healthcare professionals participating in the focus groups were INTRAS Foundation
employees. The inclusion criteria for professionals were (i) working or having worked
as intervention professionals with PWD (e.g., psychologist, social workers, occupational
therapist) and (ii) experience with GRADIOR 4.5 or any other similar cognitive training
software. Healthcare professionals were not involved in the design and development of
the GRADIOR program. They were working on clinical interventions with people with
cognitive impairments at the time of the study.

Eleven healthcare professionals participated in the focus group sessions (age 33.09,
SD = 7.91). Most participants were women (72.7%) and had less than one year of previous
experience with the last version of GRADIOR (45.5%). Professionals were also divided into
two sub-groups (G1 = 6; G2 = 5).

2.3. Data Collection

The study took place in a memory clinic in Zamora (Spain). The data collection was
carried out between July 2017 and January 2018. Only the first and third authors were
present during the focus groups. Both research members were females, neuropsychologists,
and Ph.D. students in contact with older adults and received previous training in the focus
group methodology. The first author moderated all the focus groups.

All the focus groups were conducted in a quiet environment and following the same
guidelines. At the beginning of each discussion, the moderator explained the study aim and
asked the participant to talk freely. Emphasis was placed on the audio and video recording
and data confidentiality. All participants agreed to sign the written informed consent
and filled in the sociodemographic information. The discussions were guided through
semi-structured open-ended question scripts (Table 2). The text was the same for the MCI
and PWD groups, and it included aspects such as the user interface, device characteristics,
and program usefulness. The script for professionals discussed extra content, such as
the therapist’s profile characteristics. Healthcare professionals were asked to evaluate
GRADIOR 4.5 as part of a cognitive intervention for people with MCI and dementia and as
a support tool for their professional work.
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Table 2. Semi-structured and open-ended questions used in focus group discussions.

MCI and PWD Groups’ Script

. What do you think about the program?

. Do you like using it?

. How often do you use it?

. Do you find it easy to use?

. What was the hardest thing to learn about the program?

. Do you think that the instructions given by the computer are clear and easy to understand?

. Do you hear the instructions loud and clear?

. The letters and numbers that appear on the screen are the right size?

. Do you feel that GRADIOR can be of benefit to you?

. What do you like most about the program? (advantages)

. What do you like least about it? (disadvantages)

. How do you like the overall look and feel of the program?

10. Do you think that the touch system (touching the screen with your finger) makes it easier for
you to use GRADIOR?

11. Would you like to use GRADIOR again if you had the chance?

12. Would you like your family, friends, neighbors, etc. to use the program and recommend it to
them?

O O NNONT O Ul b WN -~

Healthcare professional groups script

1. From your experience with the old version and the new version of GRADIOR, what do you
think has been the biggest improvement or innovation in the program?

a. Are there any aspects that have worsened?

2. What are the advantages of the new GRADIOR compared to previous versions?

3. What are the disadvantages of the new GRADIOR compared to previous versions?

4. Do you think that the new version of the program is sufficiently adapted to your users (taking
into account their characteristics and needs)?

5. What do you think the appearance of the program could be improved?

6. About the therapist’s profile, what functions would you add to this profile?

7. When creating the list of exercises or the treatment for each user, how do you think the system
works?

a. Do you think that it could be improved to make it more intuitive, simpler, etc.?

8. Regarding the reports obtained with the GRADIOR program, do you think that there is any
aspect that could be improved in the collection, handling and interpretation of the data?

9. Have you encountered any technical problems that limit the overall performance of the
program?

a. And for the users?

10. From your experience, do you find that users like using GRADIOR?

11. Do you think it was difficult for users to use GRADIOR?

a. Do they need any kind of help to use it normally?

12. What do you think about the overall look and feel of GRADIOR?

13. Do you think that the instructions given by the computer are clear and understandable to the
users (audio instructions)?

a. What about the written instructions on the screen?

14. What do you think about the size and characteristics of the computers on which GRADIOR is
used (size and touch screen)?

15. Do you think that the speed at which the exercises are presented is adequate for the users?
16. What do you think about the feedback that users receive after each exercise (the program tells
them if the answer they gave is correct, incorrect or if they have missed the time)?

17. Would you recommend the GRADIOR program to other professionals?

Before each topic, the moderator provided short descriptions of each question to
facilitate the discussion, especially in the PWD and MCI groups. During the discussions,
the moderator encouraged participants several times to report at least one aspect of the
program to be improved. Thus, it was ensured that negative aspects were also discussed.
On average, the meetings lasted 39 min for the MCI group, 36 min for the PWD group, and
57 min for the healthcare professionals” group.
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2.4. Data Analysis

The focus group assistant transcribed all the discussions verbatim and anonymously.
The data analysis was carried out with the Nvivo 12 Plus program (QSR International,
Melbourne, Australia), which facilitates coding and managing nodes. The content analysis
and data coding were performed by independent researchers from the University of
Salamanca. Relevant themes for the study were previously identified, and new ones
were also generated. The final topics discussed were: (a) usability; (b) user’s experience;
(c) acceptability; (d) accessibility; (e) sustainability; (f) exercises; (g) user’s profile; (h)
therapist’s profile; and (i) comparison with other programs (Figure 1). For obvious reasons,
the therapists’ profile was only commented on in the group of healthcare professionals.

Themes
L
] : I I I I : f i 1 Complarison
o User’s - - LT R User’s Professional’s
Usability experience Acceptability| |Accessibility| |Sustainability Exercises oo A with other
_ i programs
Learning | f— PWDand| | | Perceived Technqlogxcal_ Cost — Speed Software | f— Software
MCI usefulness devices
Preferences
) Duration i ifficult
User- —{Theraplst Internet — Recommendation ||+ Di y Hardware| |~ Hardware
friendliness of the level Type f’f
L_session | activities
Using L Instructi Suggesti Suggesti
Experience with || GRADIOR nstructions uggestions — Suggestions s )
. uggestions
GRADIOR again
~ Feedback
| | Variety of
exercises
— Suggestions

Figure 1. Relevant themes for the study purpose.

The sociodemographic information of study participants was analyzed first (Table 1).
Secondly, a homogeneous system of categories was designed, and a double-entry matrix
system was used to examine the results (participant X category). Thus, the content was
analyzed within the same codification system, and the results were compared by category
and participant group. Table 3 summarizes the ideas expressed by the study participants
on each topic.

Table 3. Overview of positive and negative ideas expressed by participants in the focus groups.

Theme Positive ideas Negative ideas Quotes
P4(MCI)G1: “Not at first, but now I find it easy to use.”
At first difficult P3(PR)G1: “It's very intuitive, it’s very easy to use for those
e Simple Sophisticated (TP) people with cognitive impairment or not, and for people who
Usability " . . . p
Intuitive Ambiguous and have experience with computers or not.
confusing (TP) P6(PR)G1: “The therapist area is not so intuitive and easy to
learn for me; I still get lost.” (TP)
P2(MCI)G2: “I love it. I am always thinking ‘Oh, tomorrow I
o . have to go, I cannot forget’, “Oh, I have to go today’. I like the
Positive experience .
- . whole computer. 1 feel happy, I have never used a computer in
, Entertaining, enjoyable e
User’s Attractive Not dynamic my life.
experience S y P5(DEM)G1: “I like the computer, but I'm not good. I come for
Expand social circle oing out of house and interacting with people.”
Enjoyable (TP) gomg 3 peopre.

P3(PR)G1: “The truth is that it is more pleasant, we feel
happier.”
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Table 3. Cont.

Theme Positive ideas Negative ideas Quotes
P5(DEM)G2: “It makes you think. For example, are they
Learn. exercise memor chickens or cows? You have to be focused, and you have to look
! oy, . at those that look to the left, those that look to the right ... ”.
and recover lost skills Benefits not reflected P . , .
. - . . P1(MCI)G1: “It's very short. It certainly doesn’t even give us
Acceptability  Spend time in real life . . . .
. time to sit down, because with half an hour. I want to do a little
Meet new people Too short sessions more.”
Improve cognition P3(PR)G2: “In the end, what brings you in real life? You do not
see an improvement in attention or memory or general skills.”
Low accessibility
Accessibility  — Powerful computer -
Internet connection
Advisable
Healthy wry L Lo
) . P2(MCI)G2: “It is good for you; it distracts you; your mind is
s Distractive . . e
Sustainability Need to pay engaged in something positive”.
Useful (TP) P3(DCL)G1: “I'm not going if I have to pay”
Highly recommendable ' goms pay-
(TP)
Theme Positive ideas Negative ideas Quotes
S}}ort display of the P8(MCI)G2: “When they put the instructions “catch a bird”
stimulus ) ”
Adequate rate of Low response Hme and when you look there’s no more”.
instructions v respons P3(PR)G1: “I believe that the stimuli have been changed, but
Basic activities ; .
Understandable R . no new exercises have been generated. Drawings had change for
. . Non-intuitive exercises . . .
. instructions . real photos, but in fact, the same exercises are going to be done
Exercises Small number size

Receiving feedback
Wide range of exercises
The image quality of
exercises

Undeveloped
modalities

Lack of difficulty
levels

Feedback messages

all the time. We need new exercises”.

P3(MCI)G1 “I think some exercises are very elementary. The
program always asks us what day it is and in what season we
are. I think this takes time away from other exercises because we
all know in what year and season we are”.

User interface

Touch screen
Adequate size of
computers

Attractive appearance
Appropriate images,
colors, and font size

Low screen sensitivity
Powerful equipment
Accessibility from
home

Search for users’
session

Non-intuitive stimulus

P1(DEM)G1: “It seems to be easier to use the computer with
the finger than with the keyboard”.

P2(PR)G1: “It is a real image that favors the later recognition,
because sometimes with a predesigned image someone with
cognitive impairment that does not have mental retention that
is, I do not know, can be something else”.

Attractive and modern

Adaptation of the contents

Search for active

P3(PR)G2: “For example, the baseline is done automatically
and in the previous version it was done manually. It is the
change that I see. Then there has been a favorable progression”.

Therapist - treatments P5(PR)G1: “When we do reviews of the treatments there was
. Access to therapist’s area . ; . .
interface R Final reports data an option to cancel the previous treatments and keep in the
Simplification of steps C . ) )
. . omplicated interface  viewer only the current ones. Now are all the treatments of all
Automation of functions o
current people. Maybe you have 200 treatments and it’s
awfulness to look for the treatments you want to find”.
P8(DCL)G2: The only thing is that in GRADIOR you can’t
talk at all. In the pencil and paper workshop, you have more
Comparison Not dynan}lc cholzalz to gtve your opinion. But I am very happy with both
with other Therapist’s support Not attractive activities”.
Get older adults P2(PR)G2: “The exercises are fine, but many times they are
programs ; - .
attached very de-contextualized, very neuropsychological. Doing them as

a video game, I think maybe it would make it a little more
attractive, although it’s complicated”.

TP = therapist’s profile.
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Additionally, the level of feedback received was examined. Three levels of feedback
were established for participants’ responses: no feedback/low feedback (1 point), medium
feedback (2 points), high feedback (3 points). Therefore, points were the result of an
evaluation of the clarity of the answers in each topic. The overall level of feedback was
also calculated per theme (Table 4), establishing low (13-21 points), medium (22-30 points),
or high feedback (31-39 points).

Table 4. Level of feedback reached by groups and categories.

Themes MCI Dementia Professionals
Usability
Learning user’s area Medium (27) Low (21) Low (23)
Learning therapist area NA NA Low (16)
User-friendliness user’s area Medium (30) Medium (28) Medium (22)
User-friendliness therapist area NA NA Low (17)
User experience
PWD and MCI High (33) High (38) Medium (26)
Therapist NA NA Low (14)
Acceptability
Perceived usefulness by MCI and PWD High (31) High (32) Medium (14)
Perceived usefulness by therapist NA NA Low (20)
Duration of the sessions Medium (30) Low (19) Low (11)
Experience with GRADIOR 4.5 Low (15) Low (17) Low (11)
Accessibility
Technological devices Low (14) Low (20) Low (12)
Internet Low (14) Low (13) Low (11)
Sustainability
Cost Low (18) Low (13) Low (11)
Recommendation to users High (33) High (35) Medium (22)
Using GRADIOR 4.5 again Medium (24) Medium (26) Low (11)
Exercises
Stimulus speed Low (16) Low (15) Low (15)
Response time speed Low (20) Low (19) Medium (22)
Instruction speed Low (13) Low (13) Low (16)
Difficulty level High (31) Medium (24) Medium (29)
Instructions Medium (24) Medium (26) Medium (23)
Auditory instructions Medium (23) Low (16) Low (11)
Written instructions Medium (22) Medium (25) Low (18)
Feedback Low (18) Medium (24) Medium (22)
Variety of exercises Low (17) Low (13) Low (18)
Suggestions for improvements Low (15) Low (17) High (32)
User’s interface
Hardware advantage Medium (30) Low (21) Low (14)
Hardware disadvantage Low (14) Low (17) Medium (23)
Suggestions for hardware improvement Low (13) Low (13) Low (20)
Software advantage Low (17) Medium (27) Medium (26)
Software disadvantage Low (19) Low (16) Low (30)
Suggestions for software improvement Low (13) Low (13) High (31)
Professional’s interface
Hardware advantage NA NA Low (11)
Hardware disadvantage NA NA Low (11)
Suggestions for hardware improvement NA NA Low (11)
Software advantage NA NA Medium (22)
Software disadvantage NA NA Medium (24)
Suggestions for software improvements NA NA High (31)
Comparison with other programs
Preferences Medium (25) Medium (24) Low (21)
Type of activities Low (21) Low (19) Low (16)
Suggestions Low (13) Low (13) Low (21)

NA = not applicable.
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Due to the cultural characteristics of participants, the dialogues were translated from
Spanish to English. Quotes were used to illustrate the ideas expressed by the participants.
“P” indicates participant, “MCI”, “DEM”, and “PR” (professional) the group type, and “G”
the subgroup (e.g., P1(MCI)G1). Furthermore, for a better understanding of the contents,
verbatim quotes were slightly modified.

It was impossible to receive the participant’s feedback on the transcription and find-
ings as some participants could not be contacted for reasons beyond the researchers’ control.
Results are explained per theme in the next section.

3. Results

Table 3 summarizes the positive and negative ideas collected in the focus group
discussions and the most meaningful quotes registered. Table 4 shows the feedback (low,
medium, high) and feedback scores

3.1. Usability (Learning and User-Friendliness)

GRADIOR 4.5 was considered intuitive and straightforward as it did not require
previous experience with computers or other technologies. In the first few sessions, people
with MCI and PWD received support from monitors, but immediately became familiar
with the program. A minority of participants pointed out that mainly at the beginning,
managing the computer program was not effortless. Furthermore, professionals remarked
that the learning process might depend mostly on the user’s profile type, impairment
degree, and previous experience with technological devices.

The therapist’s profile was valued as sophisticated and not intuitive. Some profes-
sionals found certain parts ambiguous, not evident, and confusing for people who do not
frequently use the program.

The contributions of the MCI (30 points) and PWD (28 points) groups were high-
lighted in the user-friendliness category. The most precise response is the following quote
concerning the ease of use of the tool: “Even if you don’t use the computer for a while,
you know how it works. You don’t forget how to use it because it is easy” PS(MCI)G2. In
the learning category, the MCI groups’ contributions were highlighted (27 points), and in
general, the answers provided medium feedback.

3.2. User Experience (PWD/MCI and Therapist)

An aspect that participants with MCI and healthcare professionals highlighted was
the positive experience using GRADIOR 4.5. Using the computer program was considered
fun, entertaining, and a chance to learn and expand one’s social circle. The need to get
to the workshop center was also valued as positive by PWD since it was considered a
physically active method. Some participants also felt satisfaction when using computers,
as they had no previous experience with technology.

Healthcare professionals perceived that PWD and MCI liked to use GRADIOR 4.5 and
found it attractive and enjoyable. However, compared to other programs, GRADIOR 4.5
was not considered dynamic software. They also stated that engaging older adults with
GRADIOR 4.5 was challenging, and the repeated use of the software was discouraging.
Regarding the experience as a therapist, GRADIOR 4.5 was found enjoyable and useful for
day-to-day work.

User experience was the topic with the most responses for the PWD (38 points) and
MCI (33 points) groups. The answers were clear and relevant, as indicated by the following
quotes: “At first, I didn’t like the computer at all. I didn’t think I was going to use a
computer and get attached to it” P3(DEM)G2 and “The truth is that I don’t change the
computer program for anything” P1(MCI)G1. Conversely, the feedback on the experience
as a therapist was not abundant (14 points).
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3.3. Acceptability (Perceived Usefulness, Duration of the Sessions, and Experience with
GRADIOR 4.5)

The program was considered beneficial to learn, exercise memory, and recover lost
skills. The MCI group commented that GRADIOR 4.5 mainly enhanced their memory and
attention and helped manage daily life challenges. Besides, the PWD group considered the
computer program an opportunity to spend time and get to know people of a similar age.
Furthermore, according to professionals, older adults perceived GRADIOR 4.5 as part of a
clinical treatment rather than a hobby or a game. Professionals underlined the program’s
high acceptance in this population, even if some believed that the software benefits did not
seem to be reflected in real life.

Regarding the sessions’ frequency and duration, people with MCI and PWD used
GRADIOR 4.5 for half an hour twice a week. Participants were satisfied with the regular
use rate, although they considered the sessions’ length too short. In terms of experience
with the program, most participants with MCI and dementia used GRADIOR 4.5 for over
3—4 years. Half of the professionals had a long enough experience with the program, while
the other half’s knowledge was a few months.

The contributions made by the PWD (32 points) and MCI (31 points) groups in the
perceived usefulness category (MCI and PWD) were extraordinarily relevant and precise.
The most specific answers were, “I come for the memory, I had a poor memory;, I forgot
things. I feel much better now; it is the truth. I have recovered memory” P2(DEM)G1
and “It came in handy for me; for the mind and memory, because I was not feeling very
good” P4(MCI)G1. Regarding the session duration category, much information was also
obtained in the MCI group (30 points). For the rest of the categories, no valuable feedback
was obtained.

3.4. Accessibility (Technological Devices and Internet)

The program’s accessibility was considered low because older adults did not own a
computer, nor did they have an Internet connection. Participants noted that the only way
to use GRADIOR 4.5 was to go to the workshop center.

Accessibility was one of the categories with the least feedback obtained. Besides,
the few responses on technological devices and the Internet subcategories were
quite ambiguous.

3.5. Sustainability (Cost, Recommendation, and Using GRADIOR 4.5 Again)

In the MCI group, half of the users confessed that if the sessions with GRADIOR
4.5 had a price, they would stop attending the intervention. The other half agreed to
pay something if the sessions contained other activities. Furthermore, GRADIOR 4.5 was
considered to be recommended to family members, close friends, and neighbors as a way
to spend free time, distract, exercise memory, and meet people of a similar age. For PWD,
GRADIOR 4.5 was also excellent and beneficial to health. Participants in the PWD and
MCI groups stated that they would like to use the computer program another time and
were willing to try new technological programs to enhance memory. Moreover, according
to the experience of the group of healthcare professionals, GRADIOR 4.5 was a useful tool
for their work and highly recommendable to other therapists.

The contributions of the MCI (33 points) and PWD (35 points) groups provided clear
answers in the recommendation to the user’s category. Among the most precise answers
are the following quotes: “The truth is that it is highly recommended. At least you are
exercising memory” P3(DEM)G1 or “It’s very nice to come, to share time together and
remember things. I have recommended it to other people. At least you're exercising your
memory” P4(DEM)GI. In the rest of the categories (cost and using GRADIOR 4.5 again),
low and medium feedback and ambiguous responses were collected.
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3.6. Exercises (Speed, Difficulty Level, Instructions, Feedback, Variety, and Suggestions
for Improvements)

Regarding the speed of activities, participants commented that the stimulus was
displayed for a short time for some tasks. In general, professionals agreed with the
ideas and considered modifying the stimuli’s speed and the response time. According to
professionals, the instructions’ rate was adequate and enough to understand the exercises.

For most participants, the difficulty level of exercises varied according to the type
of task. Specifically, one participant of the MCI group believed that some activities were
too simple and time-wasting. However, the majority of the participants admitted being
frequently confused even on the simplest tasks. According to professionals, specific
exercises did not seem intuitive enough for older adults, which were necessary to support.

In general, the instructions were considered adequate, clear, and easy to understand.
However, for some participants, the numbers of specific tasks were very few and not well
noticeable. Similarly, healthcare professionals considered it unnecessary to provide both
written and auditory instructions as older adults’ understanding may worsen. They also
highlighted the benefits of giving feedback to older adults, and in general, the PWD and
MCI groups confessed that receiving feedback messages made them feel good and happy.
Furthermore, participants believed that the program contained various activities, even
though the importance of incorporating a wide range of new exercises and difficulty levels
was mentioned. Additionally, professionals suggested adding an example of the exercises
and replacing the feedback messages with more positive expressions. They also agreed that
the activities of the latest version of GRADIOR 4.5 had improved considerably in terms of
image quality.

People with MCI (31 points) and healthcare professionals (29 points) provided much
feedback on the topic’s difficulty level. The answers obtained were clear and relevant, as
indicated by the following quotes: “I am very good at relating faces to names; where I have
lost a lot is in the calculation, but someday I will do it right. Some exercises are difficult,
but, in the end, you get it right” P2(MCI)G2; “For example, some exercise, especially
executive function, users need explanations as they are not very clear, or they are not very
clear to them” P3(PR)G2. In the instruction’s subcategory, reasonable responses were also
collected, although answers were quite ambiguous. Moreover, the professionals” answers
were abundant in the topic suggestions for improvement (32 points).

3.7. User’s Profile (Hardware, Software, and Suggestions for Improvements)

Touch screens were considered the main advantage of the hardware. Professionals
also felt that touchscreens made it easier for older adults to interact with the program and
stay focused. Furthermore, participants considered the instructions and the size of the com-
puters adequate. However, the screens’ low sensitivity and the necessity to use powerful
equipment were considered significant disadvantages. As a hardware improvement sug-
gestion, professionals highlighted the importance of using more sensitive touchscreens and
adjusting screens to participants” height to improve performance and comfort during the
exercises. Besides, healthcare professionals suggested incorporating an intuitive function
to regulate the volume and headsets with noise canceling.

The interface’s appearance was considered attractive, and the images, colors, and
font sizes were appropriate. Professionals found the program’s interface engaging and
emphasized that the most significant innovation was the stimuli, real images, and back-
ground color changes. According to professionals, one of the considerable disadvantages
of the software was the accessibility for people who use the application at home without
supervision. The pause button also was not considered intuitively located, and written
explanations of some exercises seemed to overlap. Another significant disadvantage was
the need to be connected to a high-speed Internet connection to run GRADIOR 4.5. As a
suggestion for improvement, healthcare professionals proposed to adapt the content and
make the software more dynamic. Furthermore, professionals missed facilities to search
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for users’ sessions on the main menu and proposed a function to advance exercises and
add global feedback.

The PWD group’s contributions stood out in the advantages of the software category
(27 points). The advantages of hardware were the topic with great feedback in the MCI
group (30 points). Healthcare professionals stressed the disadvantages (30 points) and
improvements of the software (31 points). Among the most precise explanations is the
following quote: “The screen should be more sensitive, and the screen should be at the
user’s height. I sometimes see people sitting very far and in uncomfortable positions to get
to the screen” P2(PR)G2.

3.8. Therapist Profile (Hardware, Software, and Suggestions for Improvements)

Healthcare professionals agreed that the therapist interface was attractive and modern.
One of the benefits highlighted was the easy access to the therapist’s profile, simplifying
some steps, and the automation of some functions. As for disadvantages, the search for
active treatments and the final reports were mentioned. Furthermore, the therapist’s profile
was considered complicated and confusing. Suggestions included simplifying searching for
active treatments, making treatment associations more intuitive, and adding explanations
to some functions. Professionals also proposed the possibility of recommending or showing
alternative exercises.

Many responses were collected in the software improvement category’s suggestions
for the healthcare professionals’ group (31 points). Among the most precise explanations
is the following quote: “I believe a mistake has been made, which is to put “treatments’
on the tab; ‘rehabilitation treatment’, “evaluation treatment’, and ‘baseline treatment’. The
treatment is the treatment, the evaluation is the evaluation, and the baseline is the baseline.
They are not all treatments. The word ‘treatment” should disappear” P5(PR)G1. The
feedback on the software advantages (22 points) and disadvantages (24 points) was not
abundant, and medium feedback was collected.

3.9. Comparison with Other Programs (Preferences, Type of Activities, and Suggestions)

During the discussions, participants in the PWD and MCI groups were asked about
their computerized software preferences and other traditional activities. Half of the par-
ticipants favored traditional interventions, while the other half chose computerized ones.
The short duration and characteristics of the GRADIOR 4.5 sessions (individualized) were
mentioned as weaknesses, despite requiring a lower cognitive level than traditional ac-
tivities. Similarly, according to professionals, one of the most significant advantages of
GRADIOR 4.5 was the support it provided for their work. Professionals also suggested
incorporating cognitive stimulation video games to make GRADIOR 4.5 more dynamic
and attractive. Mainly, getting older adults engaged was found challenging as the exercises
were considered too clinical. Another idea was to incorporate reminiscence exercises in
the software.

Preferences for the type of intervention was the topic with the most responses. How-
ever, the participant’s answers were mostly ambiguous and provided low and medium
feedback. Similarly, the feedback on the type of activity and suggestion categories was
not abundant.

4. Discussion

The study presents the outcomes of a qualitative study using the focus group method-
ology, in which the cognitive rehabilitation software GRADIOR 4.5 is evaluated. Potential
users with MCI and dementia and healthcare professionals were selected to assess usability,
user experience, acceptability, accessibility, sustainability, and other aspects related to
computerized programs.
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4.1. Learning and User-Friendliness

Usability is one of the essential requirements that software must satisfy [33]. In this
study, usability was measured by the ease of learning and user-friendliness of the tool. The
results indicated that learning to use GRADIOR 4.5 was considered simple and that its
use was quite intuitive, especially for older adults with cognitive impairment. However,
differences were found between the PWD and MCI groups regarding the facility to handle
the software autonomously and learning to use it. These difficulties are to be expected
due to the characteristics of the target group, which, in this case, were older adults with
cognitive impairment and without much previous experience with digital devices and
software. Therefore, people with MCI and dementia will need training until they are able
to handle the software autonomously. These results are consistent with a previous study
where the efficacy of an integrated technology platform that combines cognitive exercises
with physical activity was assessed [20].

4.2. Users’ Experience

Some systems are designed to be used autonomously by users; however, using auto-
run computer programs may be challenging for people with cognitive impairment. Conse-
quently, we support the need to apply these systems with the therapist’s help (at least in
the beginning) to guarantee fair use and engagement. Indeed, people using GRADIOR 4.5
for the first time are always supported until they become familiar with the tool. According
to healthcare professionals participating in this study; it is estimated that older adults with
MCI or dementia need 3—4 sessions to get used to GRADIOR 4.5. These findings are similar
to other studies. Healthy older adults with no previous experience with technologies found
it easy to manage a technological tool and felt comfortable with it in the first week [34].

4.3. Acceptability

Acceptability is another necessary condition for the successful implementation of
computerized cognitive programs. This characteristic also increases the clinical benefits
of interventions [35]. The present study’s findings suggest that people with MCI and
dementia widely accepted GRADIOR 4.5 as its use was linked to memory and attention
enhancement, recovery of lost skills, and better management of daily life activities. These
results are consistent with another study. The degree of acceptance of an Information and
Communications Technology (ICT) platform to promote health, independence, and quality
of life in older adults with MCI was measured [36]. In our study, a further indicator of
acceptability was the gathered information regarding the sessions’ frequency of use and
duration. Participants with MCI and dementia expressed dissatisfaction with the work-
shop’s length (where they used GRADIOR 4.5), which leads us to believe that they were
hugely motivated and engaged in the program. However, some healthcare professionals
questioned the usefulness of the GRADIOR 4.5 software as in other effectiveness stud-
ies [37,38]. Thus, a clinical trial will be conducted to analyze the GRADIOR 4.5 program’s
effectiveness compared to a psychosocial intervention program [27].

On the other hand, one of the advantages of computerized programs is that they
are dynamic, motivating, and entertaining [39]. In this study, participants showed high
satisfaction with the software. Indeed, GRADIOR 4.5 appeared to imply having fun,
learning, and staying active, which suggested that it was a positive experience for people
with MCI and dementia. Another indicator of the positive experience was the recurring
thought of having the opportunity to meet people. This is an essential point because one of
the most frequent computer program criticisms is the isolation and difficulties of promoting
social networks among older adults. However, it seems beneficial to use these systems in
shared rooms to interact with others. These results are in line with those obtained in the
study by Contreras-Somoza et al. [36].
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4.4. Accessibility

The results obtained concerning the accessibility of the software were not surprising.
GRADIOR 4.5 requires a robust Internet connection in addition to computer equipment
that, considering the characteristics of the study participants, we can anticipate most people
with MCI and dementia do not own. Therefore, participants in this study had to travel
to a center where the necessary equipment was available. These results are supported
by previous studies that identified Internet availability as one of the significant barriers
to engage older adults in the use of technology [12]. However, going to the center can
promote social relationships and physical activity, as some participants mentioned.

4.5. Sustainability

GRADIOR 4.5’s sustainability results were also as expected. When people with MCI
and dementia were asked about the possibility of paying for GRADIOR 4.5, most people
did not feel comfortable. Older adults may have low monthly incomes, so it is reasonable
to consider that paying for a computer program is an economic burden that they probably
could not afford. These results are supported by studies where the price was identified as a
barrier for older adults to use technology [12]. However, according to a recent study, the use
of technology in older adults would be more influenced by a lack of confidence in handling
technology than by the devices’ price [13]. Interestingly, in our study, some participants
were willing to pay a small quantity of money for the computer program, which suggests
that they might value the perceived benefits above the cost of technology [40].

4.6. Exercises

Concerning GRADIOR 4.5’s exercises, participants mentioned that some activities
were far more complicated than others. We considered it a positive aspect that users
thought that some tasks were demanding. GRADIOR 4.5 aims to rehabilitate cognitive
functions such as memory and attention. Therefore, exercises must be continuously chal-
lenging for the recovery of cognitive skills. When faced with easy tasks, users may get
bored and stop being engaged, and on the contrary, if all the exercises were of a high
level, users may become frustrated and discouraged. Finding a balance between the lev-
els of difficulty and the user’s capabilities would intervene with success. Indeed, it is
fundamental that rehabilitation software contain different levels of difficulty so that the
exercises can be adjusted to each user’s profile and needs. Considering that no cognitive
rehabilitation program is designed exclusively for one type of population or pathology [14],
it is predictable that all users will not perform the same on the tasks. The positive aspect of
this type of program is that by containing so many difficulty levels and quantitative data
related to their performance, treatment can be correctly adjusted.

4.7. Users’ Profile

Participants agreed that computers with a touchscreen were the simplest way to
run the user interface. These results are consistent with other usability studies on tablet
computers for people with early-stage dementia [8]. Furthermore, considering the research
results, reviewing participants’ proposals to strengthen the program is recommended. In
short, the study participants proposed to avoid interference between auditory and written
instructions, prevent overlaps between instructions and parts of the exercises, increase their
number, place stimuli and the pause button in more intuitive locations, facilitate the search
for user sessions, replace feedback messages with more positive ones, and simplify the
accessibility to the program. Participants also suggested incorporating new functions such
as global feedback at the end of the sessions, new exercises for each cognitive subdomain,
more exercise levels, examples before each task, an intuitive function to regulate the volume,
the ability to advance exercises, stimulating video games, and reminiscence exercises.
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4.8. Therapist Profile

Furthermore, the therapist’s area was considered sophisticated and required contin-
uous use to maintain familiarity. However, healthcare professionals indicated that they
found it beneficial to use this tool as part of their work and considered GRADIOR 4.5 a
highly recommended support for other healthcare professionals. Tools such as GRADIOR
4.5 offer significant advantages for professionals, such as providing support to clinical
work, saving time in the analysis of exercise performance, and not requiring highly quali-
fied training. Consequently, it is easier to develop and deploy a systematized computerized
rehabilitation tool instead of the usual interventions in many care centers. However, in
this study, healthcare professionals suggested improving the search for active treatments
and the association of treatments and explaining some functions and recommendations of
alternative exercises. These suggestions should be considered to improve the handling of
and experience with GRADIOR 4.5 as a therapist.

4.9. Comparison with Other Programs

Different opinions were obtained regarding preferences between traditional and com-
puterized activities. Participants who chose conventional programs argued that the work-
shops were usually longer and that the exercises were done in groups, which allowed
them to spend more time enjoying and interacting with other participants. However, many
other participants agreed that they were no longer able to perform group activities since
traditional interventions require more writing skills. Participants also recognized that the
computer program was better suited to their current cognitive capabilities.

4.10. Level of Feedback Received

Additionally, our study analyzed the degree of communication or feedback collected
in each category. The group of professionals provided more information in the categories
related to aspects to be improved. In contrast, user experience, perceived usefulness, and
recommending GRADIOR 4.5 to other users were the most prominent categories for the
MCI and PWD groups.

Differences in group contributions were estimated, taking into account the charac-
teristics of the groups of participants. The study considered the healthcare professional’s
view. They understood and used it from another perspective and were aware of more
technical aspects that could be interesting for a successful computerized program interven-
tion. Therefore, it is reasonable to think that professionals would be more critical of the
weaknesses of GRADIOR 4.5 and what could be improved. For instance, the healthcare
professionals proposed to include new functions to regulate the volume, advance exercises,
and provide general feedback. They also saw the development of dynamic exercises,
creating more difficulty levels, and providing positive feedback messages necessary. They
also proposed to simplify some functions and add explanations in the therapist profile.

An earlier version of GRADIOR was part of the Long Last Memories program (LLM)
that combines cognitive exercise and physical activity in an integrative platform [24].
The previous usability study evaluated aspects such as ease of use, sustainability, and
satisfaction from Spanish older adults [19,26]. The study’s findings suggest that the LLM
platform was easy to learn and use, highly recommended, and well accepted by older
adults. Therefore, the results of our research are supported by the previous usability study
of GRADIOR.

4.11. Limitations and Suggestions for Future Research

Some limitations should be considered. First, the sample was selected to be repre-
sentative and to cover different points of view. Even though it was not deliberate, the
participants were predominantly women. Secondly, the MCI and dementia groups had
only had experience with GRADIOR 4.5 software, so they could not compare it to other
programs. Anyway, the aim was not to compare different software, but to know the
main features for considering the implementation and acceptability of cognitive training
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computer-based programs in clinical settings to deliver this treatment inexpensively and
affordably. Furthermore, information on participants’ previous experience with technolog-
ical devices such as tablets or smartphones was not collected. Another weakness of the
study was that not all types of responses were included in the analysis (e.g., non-verbal
responses), so we may have missed valuable information. The healthcare professionals
participating in the study were INTRAS Foundation employees, the prime promoter of
GRADIOR 4.5 software. However, professionals’ opinions and comments were not influ-
enced since there was no interaction between the clinical professionals and the software
developers. Indeed, the group of professionals evaluated GRADIOR 4.5 quite critically in
comparison with other study participants.

On the other hand, the focus group methodology may not be the most suitable tech-
nique for people with MCI and PWD, as discussions in the MCI group frequently diverged
from the study subject, and the PWD group mainly provided yes and no answers. As might
be expected, PWD’s participation was a little lower than other groups. It was reflected
in the analysis of the degree of feedback and the duration of the focus groups. Besides,
considering that participants in the PWD and MCI groups may experience memory loss,
participants may not have reflected everything they thought about GRADIOR. Perhaps,
it would have been convenient to use supporting material such as videos, screenshots, or
photos of the computer program’s contents. It is, therefore, necessary to take different
approaches on the same subject, considering all the various parties involved, such as pa-
tients and professionals, and by methods such as focus groups or even questionnaires [25].
However, the researchers took the inclusive participation of PWD in their study very
seriously and tried to the best of their knowledge to overcome challenges and address the
needs of PWD to achieve this.

Lastly, we would like to emphasize the importance of conducting usability studies in
the cognitive rehabilitation software field. Several computer programs had been identified
from related published studies [41]. Most studies focus on the effectiveness or benefits of
computer-based cognitive tools rather than on usability and acceptability aspects that could
influence the implementation of computerized interventions [14]. Future research could
be focused on assessing the usability of technologies to understand better the potential
barriers related to computerized cognitive rehabilitation. Further studies are also needed
to promote the social inclusion of people with dementia in the process of the design and
evaluation of care solutions.

5. Conclusions

In this study, the cognitive rehabilitation software GRADIOR 4.5 was evaluated
to determine whether it is an adequate tool for people with MCI, mild dementia, and
healthcare professionals. The findings showed that technologies could be entirely employed
as part of a cognitive rehabilitation intervention for people with MCI and dementia, mainly
due to its high acceptability and sustainability. The study also indicated a positive attitude
towards technology by older adults. People with MCI and dementia requested to use the
program longer, which might mean enjoyment and firm adherence to treatment. In general,
paying for this type of service is not common because treatments are typically not paid
for in Spain. In any case, the viability of incorporating these treatments into the system,
in terms of sustainability, should be assessed. Healthcare professionals detected other
limitations and resistance to the program. Hence, the professionals highlighted the need
to improve the program in terms of accessibility and increase the program’s dynamics by
incorporating new exercises. This means that probably the main barriers to implementing
this kind of methodology come from the professionals and change resistance. Lastly,
although the study’s results and recommendations refer specifically to the GRADIOR
4.5 rehabilitation program, it would be advisable to consider these findings in future
developments. Furthermore, we understand that this type of system needs a systematized
implementation in the cognitive intervention area due to the opportunities offered. It will
be necessary to improve the professionals’ training and make affordable the application
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of this approach. The best is to offer a comprehensive service of cognitive training or
psychosocial intervention at home and day centers.

Author Contributions: Conceptualization, M.A.F.-M.; methodology, E.I,, LM.C.-S., and JM.T.-G.;
formal analysis, M.C.S.-G., M\V.M.-C,, and S.V.-C.; investigation, E.I. and L.M.C.-S.; resources,
JM.T.-G. and M.C.S.-G.; writing—original draft preparation, E.I.; writing—review and editing, E.I,
M.A.E-M,, JM.T.-G,, and C.J.-R;; visualization, E.I. and M.A.F.-M.; supervision, M.A.F-M. and ].M.T.-
G.; project administration, M.A.E-M. and ] M.T.-G. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of Provincial Hospital of Zamora
(Protocol Code 387-E.C, approved on 17 May 20171).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data sharing is not applicable to this article.

Conflicts of Interest: Some of the authors, E.I, LM.C.-S., and ].M.T-G., are linked to INTRAS
Foundation, a non-profit organization, which has been the principal developer and promoter of the
GRADIOR software for cognitive rehabilitation.

References

1. Buckley, ].S.; Salpeter, S.R. A Risk-Benefit Assessment of Dementia Medications: Systematic Review of the Evidence. Drugs Aging
2015, 32, 453-467. [CrossRef]

2. Klimova, B.; Maresova, P.; Kuca, K. Non-pharmacological Approaches to the Prevention and Treatment of Alzheimer’s Disease
with Respect to the Rising Treatment Costs. Curr. Alzheimer Res. 2016, 13, 1249-1258. [CrossRef]

3. Liang, J.-H.; Xu, Y,; Lin, L.; Jia, R.-X; Zhang, H.-B.; Hang, L. Comparison of multiple interventions for older adults with Alzheimer
disease or mild cognitive impairment. Medicine 2018, 97, e10744. [CrossRef]

4. Maldonado, P.M. Introduccién de nuevas tecnologias y APPs en patologias geriatricas y enfermedades neurodegene-rativas.
Neurama. Rev. Electronica Psicogerontol. 2016, 3, 12-26.

5. Gooding, A.L.; Choi, ].; Fiszdon, ] M.; Wilkins, K.; Kirwin, P.D.; van Dyck, C.H.; Devanand, D.; Bell, M.D.; Mindt, M.R. Comparing
three methods of computerised cognitive training for older adults with subclinical cognitive decline. Neuropsychol. Rehabil. 2016,
26, 810-821. [CrossRef] [PubMed]

6.  Estefania, E.; Olmedo, R.; Solares, C. The application of technologies in dementia diagnosis and intervention: A literature review.
Gerontechnology 2017, 16, 1-11. [CrossRef]

7. Chinner, A,; Blane, J.; Lancaster, C.; Hinds, C.; Koychey, L. Digital technologies for the assessment of cognition: A clinical review.
Evid. Based Ment. Health 2018, 21, 67-71. [CrossRef] [PubMed]

8.  Lim, ES.; Wallace, T.; Luszcz, M.A.; Reynolds, K.J. Usability of Tablet Computers by People with Early-Stage Dementia. Gerontology
2013, 59, 174-182. [CrossRef]

9.  Toribio-Guzman, ].M.; Vidales, E.P.; Rodriguez, M.].V.; Aguado, Y.B.; Bartolomé, M.T.C.; Franco-Martin, M.A. Rehabilitacién
cognitiva por ordenador en personas mayores: Programa gradior. Gerontecnologia Educacion Articulos, Pdginas 2018, 24, 61-75.
[CrossRef]

10. Neal, I; du Toit, S.H.J.; Lovarini, M. The use of technology to promote meaningful engagement for adults with dementia in
residential aged care: A scoping review. Int. Psychogeriatr. 2019, 32, 1-23. [CrossRef]

11.  Kruse, C.S; Fohn, J.; Ununnakwe, G.; Patel, K; Patel, S. Evaluating the Facilitators, Barriers, and Medical Outcomes Commensu-
rate with the Use of Assistive Technology to Support People with Dementia: A Systematic Review Literature. Health 2020, 8, 278.
[CrossRef] [PubMed]

12. McCausland, L.; Falk, N.L. From Dinner Table to Digital Tablet: Technology’s Potential for Reducing Loneliness in Older Adults.
J. Psychosoc. Nurs. Ment. Health Serv. 2012, 50, 22-26. [CrossRef]

13.  Vaportzis, E.; Clausen, M.G.; Gow, A.]. Older Adults Perceptions of Technology and Barriers to Interacting with Tablet Computers:
A Focus Group Study. Front. Psychol. 2017, 8, 1-11. [CrossRef] [PubMed]

14. Meiland, F; Innes, A.; Mountain, G.; Robinson, L.; van der Roest, H.; Garcia-Casal, ].A.; Gove, D.; Thyrian, ].R.; Evans, S.; Droes,
R.-M.; et al. Technologies to Support Community-Dwelling Persons With Dementia: A Position Paper on Issues Regarding
Development, Usability, Effectiveness and Cost-Effectiveness, Deployment, and Ethics. JMIR Rehabil. Assist. Technol. 2017, 4, el.
[CrossRef] [PubMed]

15. Robillard, ].M.; Cleland, I.; Hoey, J.; Nugent, C. Ethical adoption: A new imperative in the development of technology for

dementia. Alzheimer’s Dement. 2018, 14, 1104-1113. [CrossRef]


http://doi.org/10.1007/s40266-015-0266-9
http://doi.org/10.2174/1567205013666151116142302
http://doi.org/10.1097/MD.0000000000010744
http://doi.org/10.1080/09602011.2015.1118389
http://www.ncbi.nlm.nih.gov/pubmed/26674122
http://doi.org/10.4017/gt.2017.16.1.001.00
http://doi.org/10.1136/eb-2018-102890
http://www.ncbi.nlm.nih.gov/pubmed/29678927
http://doi.org/10.1159/000343986
http://doi.org/10.14201/aula2018246175
http://doi.org/10.1017/S1041610219001388
http://doi.org/10.3390/healthcare8030278
http://www.ncbi.nlm.nih.gov/pubmed/32824711
http://doi.org/10.3928/02793695-20120410-01
http://doi.org/10.3389/fpsyg.2017.01687
http://www.ncbi.nlm.nih.gov/pubmed/29071004
http://doi.org/10.2196/rehab.6376
http://www.ncbi.nlm.nih.gov/pubmed/28582262
http://doi.org/10.1016/j.jalz.2018.04.012

J. Clin. Med. 2021, 10, 859 19 of 20

16.

17.

18.

19.
20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Holthe, T.; Halvorsrud, L.; Karterud, D.; Hoel, K.-A.; Lund, A. Usability and acceptability of technology for community-dwelling
older adults with mild cognitive impairment and dementia: A systematic literature review. Clin. Interv. Aging 2018, 13, 863-886.
[CrossRef]

Vernooij-Dassen, M.; Moniz-Cook, E.; Verhey, F.; Chattat, R.; Woods, B.; Meiland, F,; Franco, M.; Holmerova, I.; Orrell, M.; De
Vugt, M. Bridging the divide between biomedical and psychosocial approaches in dementia research: The 2019 INTERDEM
manifesto. Aging Ment. Health 2021, 25, 206-212. [CrossRef]

Franco-Martin, M.A.; Diaz-Baquero, A.A.; Bueno-Aguado, Y.; Bartolomé, M.V.P; Vidales, E.P.,; Diez, LD.L.T.; van Der Roest, H.G.
Computer-based cognitive rehabilitation program GRADIOR for mild dementia and mild cognitive impairment: New features.
BMC Med. Inform. Decis. Mak. 2020, 20, 1-15. [CrossRef]

Guzman, ] M.T. Long Lasting Memories, una Plataforma TIC Integrada Contra el Deterioro Cognitivo Relacionado con la Edad: Estudio de
Usabilidad; Ediciones Universidad de Salamanca: Salamanca, Spain, 2019.

Gonzélez-Palau, F,; Franco, M.; Toribio-Guzman, ].M.; Losada, R.; Parra-Vidales, E.; Bamidis, P.D. Designing a computer-based
rehabilitation solution for older adults: The importance of testing usability. PsychNology J. 2013, 11, 119-136.

IDES Gradior | Ides. Available online: https://www.ides.es/gradior (accessed on 20 January 2021).

Eicher, C.; Haesner, M.; Spranger, M.; Kuzmicheva, O.; Gréaser, A.; Steinhagen-Thiessen, E. Usability and acceptability by a
younger and older user group regarding a mobile robot-supported gait rehabilitation system. Assist. Technol. 2017, 31, 25-33.
[CrossRef]

Garcia-Casal, J.A.; Martinez-Abad, F.; Cid-Bartolomé, T.; Smith, S.J.; Llano-Ordéiiez, K.; Perea-Bartolomé, M.V.; Gofii-Imizcoz, M.;
Soto-Pérez, F.; Franco-Martin, M. Usability study and pilot validation of a computer-based emotion recognition test for older
adults with Alzheimer’s disease and amnestic mild cognitive impairment. Aging Ment. Health 2019, 23, 365-375. [CrossRef]
[PubMed]

Palau, F.G. Eficacia de un Programa de Entrenamiento Fisico y Cognitivo Basado en Nuevas Tecnologias en Poblacion Mayor Saludable y
con Signos de Deterioro Cognitivo Leve: Long Lasting Memories; Ediciones Universidad de Salamanca: Salamanca, Spain, 2019.
Alonso, S.G.; Vargas, G.F.; Nozaleda, L.M.; de Abajo, B.S.; Diez, .D.L.T.; Franco, M. Usability Analysis of a System for Cognitive
Rehabilitation, “Gradior”, in a Spanish Region. Telemed. e-Health 2020, 26, 671-682. [CrossRef]

Alonso, S.G.; Guzman, . M.T.; de Abajo, B.S.; Sanchez, ].L.M.; Martin, M.E,; Diez, I.D.L.T. Usability evaluation of the eHealth
Long Lasting Memories program in Spanish elderly people. Heal. Inform. J. 2019, 26, 1728-1741. [CrossRef] [PubMed]

Vanova, M.; Irazoki, E.; Garcia-Casal, ].A.; Martinez-Abad, E.; Botella, C.; Shiells, K.R.; Franco-Martin, M.A. The effectiveness
of ICT-based neurocognitive and psychosocial rehabilitation programmes in people with mild dementia and mild cognitive
impairment using GRADIOR and ehcoBUTLER: Study protocol for a randomised controlled trial. Trials 2018, 19, 100. [CrossRef]
Tong, A.; Sainsbury, P; Craig, J. Consolidated criteria for reporting qualitative research (COREQ): A 32-item checklist for
interviews and focus groups. Int. J. Qual. Health Care 2007, 19, 349-357. [CrossRef]

Petersen, R.C.; Doody, R.; Kurz, A.; Mohs, R.C.; Morris, J.C.; Rabins, P.V.; Ritchie, K.; Rossor, M.; Thal, L.; Winblad, B. Current
Concepts in Mild Cognitive Impairment. Arch. Neurol. 2001, 58, 1985-1992. [CrossRef] [PubMed]

Petersen, R.C.; Smith, G.E.; Waring, S.C.; Ivnik, R.J.; Tangalos, E.G.; Kokmen, E. Mild Cognitive Impairment. Arch. Neurol. 1999,
56, 303-308. [CrossRef]

Arevalo-Rodriguez, I.; Smailagic, N.; Figuls, M.R.L,; Ciapponi, A.; Sanchez-Perez, E.; Giannakou, A.; Pedraza, O.L.; Cosp, X.B.;
Cullum, S. Mini-Mental State Examination (MMSE) for the detection of Alzheimer’s disease and other dementias in people with
mild cognitive impairment (MCI). Cochrane Database Syst. Rev. 2015, 2015, CD010783. [CrossRef]

Blesa, R.; Pujol, M.; Aguilar, M.; Santacruz, P; Bertran-Serra, I.; Hernandez, G.; Sol, ] M.; Pefia-Casanova, J. Clinical validity of the

‘mini-mental state” for Spanish speaking communities. Neuropsychology 2001, 39, 1150-1157. [CrossRef]

Toribio-Guzman, ].M.; Garcia-Holgado, A.; Pérez, E.S.; Garcia-Pefialvo, F.J.; Martin, M.E. Usability Evaluation of a Private Social
Network on Mental Health for Relatives. |. Med. Syst. 2017, 41, 137. [CrossRef] [PubMed]

Czaja, S.J.; Boot, W.R.; Charness, N.; Rogers, W.A_; Sharit, ]. Improving Social Support for Older Adults Through Technology:
Findings From the PRISM Randomized Controlled Trial. Gerontology 2018, 58, 467-477. [CrossRef] [PubMed]

Hommel, K.A.; Hente, E.; Herzer, M.; Ingerski, L.M.; Denson, L.A. Telehealth behavioral treatment for medication nonadherence.
Eur. ]. Gastroenterol. Hepatol. 2013, 25, 469-473. [CrossRef]

Contreras-Somoza, L.M.; Irazoki, E.; Castilla, D.; Botella, C.; Toribio-Guzman, J.M.; Parra-Vidales, E.; Suso-Ribera, C.; Suarez-
Lépez, P; Perea-Bartolomé, M.V.; Franco-Martin, M. Angel Study on the Acceptability of an ICT Platform for Older Adults with
Mild Cognitive Impairment. J. Med. Syst. 2020, 44, 1-12. [CrossRef] [PubMed]

Gates, N.J.; Rutjes, A.W.; di Nisio, M.; Karim, S.; Chong, L.-Y.; March, E.; Martinez, G.; Vernooij, R.W. Computerised cognitive
training for maintaining cognitive function in cognitively healthy people in late life. Cochrane Database Syst. Rev. 2019, 3,
CD012277. [CrossRef] [PubMed]

Zhang, H.; Huntley, ].; Bhome, R.; Holmes, B.; Cahill, J.; Gould, R.L.; Wang, H.; Yu, X.; Howard, R. Effect of computerised
cognitive training on cognitive outcomes in mild cognitive impairment: A systematic review and meta-analysis. BM] Open 2019,
9, €027062. [CrossRef]

Zokaei, N.; Mackellar, C.; Cepukaityté, G.; Patai, E.Z.; Nobre, A.C. Cognitive Training in the Elderly: Bottlenecks and New
Avenues. |. Cogn. Neurosci. 2017, 29, 1473-1482. [CrossRef]


http://doi.org/10.2147/CIA.S154717
http://doi.org/10.1080/13607863.2019.1693968
http://doi.org/10.1186/s12911-020-01293-w
https://www.ides.es/gradior
http://doi.org/10.1080/10400435.2017.1352051
http://doi.org/10.1080/13607863.2017.1423033
http://www.ncbi.nlm.nih.gov/pubmed/29356568
http://doi.org/10.1089/tmj.2019.0084
http://doi.org/10.1177/1460458219889501
http://www.ncbi.nlm.nih.gov/pubmed/31808713
http://doi.org/10.1186/s13063-017-2371-z
http://doi.org/10.1093/intqhc/mzm042
http://doi.org/10.1001/archneur.58.12.1985
http://www.ncbi.nlm.nih.gov/pubmed/11735772
http://doi.org/10.1001/archneur.56.3.303
http://doi.org/10.1002/14651858.cd010783.pub2
http://doi.org/10.1016/S0028-3932(01)00055-0
http://doi.org/10.1007/s10916-017-0780-x
http://www.ncbi.nlm.nih.gov/pubmed/28756494
http://doi.org/10.1093/geront/gnw249
http://www.ncbi.nlm.nih.gov/pubmed/28201730
http://doi.org/10.1097/MEG.0b013e32835c2a1b
http://doi.org/10.1007/s10916-020-01566-x
http://www.ncbi.nlm.nih.gov/pubmed/32451740
http://doi.org/10.1002/14651858.CD012277.pub2
http://www.ncbi.nlm.nih.gov/pubmed/30864187
http://doi.org/10.1136/bmjopen-2018-027062
http://doi.org/10.1162/jocn_a_01080

J. Clin. Med. 2021, 10, 859 20 of 20

40. Mitzner, T.L.; Boron, ].B.; Fausset, C.B.; Adams, A.E.; Charness, N.; Czaja, S.J.; Dijkstra, K.; Fisk, A.D.; Rogers, W.A_; Sharit, J.
Older adults talk technology: Technology usage and attitudes. Comput. Hum. Behav. 2010, 26, 1710-1721. [CrossRef]

41. TIrazoki, E.; Contreras-Somoza, L.M.; Toribio-Guzman, ].M.; Jenaro-Rio, C.; van der Roest, H.; Franco-Martin, M.A. Technologies
for Cognitive Training and Cognitive Rehabilitation for People With Mild Cognitive Impairment and Dementia. A Systematic
Review. Front. Psychol. 2020, 11, 11. [CrossRef]


http://doi.org/10.1016/j.chb.2010.06.020
http://doi.org/10.3389/fpsyg.2020.00648

	Introduction 
	Materials and Methods 
	Design 
	Study Participants 
	MCI Group 
	PWD Group 
	Healthcare Professionals’ Group 

	Data Collection 
	Data Analysis 

	Results 
	Usability (Learning and User-Friendliness) 
	User Experience (PWD/MCI and Therapist) 
	Acceptability (Perceived Usefulness, Duration of the Sessions, and Experience with GRADIOR 4.5) 
	Accessibility (Technological Devices and Internet) 
	Sustainability (Cost, Recommendation, and Using GRADIOR 4.5 Again) 
	Exercises (Speed, Difficulty Level, Instructions, Feedback, Variety, and Suggestions for Improvements) 
	User’s Profile (Hardware, Software, and Suggestions for Improvements) 
	Therapist Profile (Hardware, Software, and Suggestions for Improvements) 
	Comparison with Other Programs (Preferences, Type of Activities, and Suggestions) 

	Discussion 
	Learning and User-Friendliness 
	Users’ Experience 
	Acceptability 
	Accessibility 
	Sustainability 
	Exercises 
	Users’ Profile 
	Therapist Profile 
	Comparison with Other Programs 
	Level of Feedback Received 
	Limitations and Suggestions for Future Research 

	Conclusions 
	References

