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Abstract: (1) Background: Different intervention strategies, such as reminiscence and music-based 

therapies, effectively mitigate the cognitive decline of individuals with dementia (IwD). An im-

portant challenge when implementing these approaches lies in the need for content customization. 

We designed Musiquence platform, a framework that allows the customization of music and 

reminiscence content in cognitive stimulation activities. (2) Methods: Here, we present a partici-

patory design methodology for designing a seven-week customized cognitive stimulation program 

(CCSP) for IwD using Musiquence. We ran focus groups with 19 formal caregivers, who provided 

information regarding themes and music to be used in activities for IwD, and gathered preferences 

from 20 IwD. (3) Results: The CCSP consists of seven cycles of tasks combining the activities 

available in Musiquence, the seven preferential themes of IwD, and the seven songs most fre-

quently referenced by formal caregivers. (4) Conclusions: Finally, we provide a set of guidelines to 

implement a participatory design approach for content development together with IwD. 
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1. Introduction 

1.1. The Burden of Dementia and Non-Pharmacological Approaches as a Research Priority 

The proportion of older adults is estimated to double from about 12% to 22% be-

tween 2015 and 2050 [1], which will increase the number of age-associated diseases, such 

as dementia, which already presents 10 million new cases every year [2]. Dementia is a 

clinical syndrome characterized by a progressive and irreversible deterioration of cogni-

tive functioning, leading to cognitive impairment [3]. Consequently, emotional and be-

havioral domains are also affected, resulting in a progressive loss of functional abilities 

and autonomy [3–5]. 

In recent years, investigation of the consequences of cognitive deficits has grown, 

and ways to reduce the impact of both healthy and pathological age-related cognitive 

deficits are considered a research priority [3,4]. Even though pharmacological ap-

proaches are the first line of treatment for cognitive and behavioral symptoms, their 

effect is still limited to the early months of treatment [4]. Increasing evidence supports 

that non-pharmacological approaches (e.g., cognitive and psychosocial interventions), 

developed to be implemented in parallel with the former, can (1) maintain and improve 

cognition, (2) encourage social interaction, and (3) enhance the well-being of IwD [5,6]. 

However, there is still a need for investment in these approaches (e.g., positive ap-

proaches such as reminiscence, validation therapy, and reality orientation) to comple-

ment the medical and neurological models [7]. 

The most studied and well-established non-pharmacological intervention for indi-
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viduals with mild to moderate dementia is Cognitive Stimulation Therapy (CST)] [8,9]. 

The CST program is an evidence-based approach developed by Spector and colleagues 

[10,11] which builds on the significant impact of reality orientation, reminiscence, and 

validation therapy. The underlying assumptions behind CST are: 

1. IwD can benefit from cognitive stimulation if we mobilize relatively preserved cog-

nitive functions (e.g., crystallized abilities such as semantic memory and verbal 

skills); 

2. Even in advanced age, exposure to enriched environments (i.e., those that are so-

cially, and cognitively challenging) can enhance cognitive reserve and neuroplastic-

ity [12,13]. 

Concerning point 1, it is known that even in moderate to advanced stages of de-

mentia, musical memory is one of the abilities that remain relatively intact [14]. It is hy-

pothesized that music-processing abilities precede the development of lexical language 

functions. This hypothesis is corroborated by findings which demonstrate that IwD are 

still responsive to music even when unable to communicate verbally or recognize words. 

For instance, it has been shown that individualized music listening can lower depression 

symptomatology and agitation in IwD and can increase positive emotions [15]. 

Additionally, music is frequently associated with life experiences [16]. When stud-

ying musical memory in Alzheimer’s disease, Baird and Samson found that memories 

associated with specific music would be recollected longer than memories with no asso-

ciation with music [14]. This suggests that using music as a reminiscence element in 

cognitive stimulation programs can positively affect cognition [17]. Regarding point 2, it 

is of the utmost importance to enrich the environment for IwD. Here, combining both 

music and reminiscence-related elements, as well as customized cognitive stimulation 

programs, could impact cognitive reserve and neuroplasticity. However, there is a need 

to find frameworks that facilitate the combination of such elements, allowing the repli-

cation and customization of cognitive stimulation activities. 

1.2. Interactive Technologies as a Valuable Tool to Implement Non-Pharmacological Approaches 

Over the past few decades, the role of technological approaches in health settings 

has been a matter of scientific research. Marin and colleagues [18] described two possi-

bilities of technology use in populations with cognitive impairment: (1) assistive tech-

nologies for cognition, such as “low tech” devices (e.g., written lists/checklists), “mid 

tech” devices (e.g., programmable wristwatches), and “high tech” devices (e.g., 

smartphones); and (2) rehabilitation technologies for cognition, such as “low tech” de-

vices (e.g., paper-and-pencil worksheets), “mid tech” devices (e.g., Snoezelen), and “high 

tech” devices (e.g., serious games) [18]. 

Concerning interactive technologies for cognitive stimulation, Ferreira and col-

leagues [19] studied the interaction of IwD with different technologies, aiming to develop 

a serious game adapted to this clinical population. They concluded that although most 

IwD were able to perform the proposed tasks in the different technological devices (e.g., 

head-mounted display, leap motion), their performance and experience varied according 

to their profile (e.g., cognitive status, schooling, age), which suggested the need for cus-

tomizing technology to IwD [19]. 

Accordingly, Ferreira and colleagues (2019) developed a plat-

form—Musiquence—that is compatible with different technologies (such as computers, 

tablets, smartphones, and augmented reality) (cf. Figure 1,) and can be adapted to each 

patient’s needs (e.g., motor difficulties, vision problems, tremble) and cognitive profile. 

In addition, Musiquence incorporates two key elements of CST—music, and reminis-

cence—in cognitive stimulation activities for IwD, since the content can be personalized 

to the user [17]. Caregivers can add text, images, and music when creating cognitive 

stimulation tasks, according to the IwD’s personal preferences. Musiquence enables the 

gamification and personalization of the following six types of activities: 
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 Reality Orientation—a quiz-like activity that includes date and time information. 

 Creative Drawings—a puzzle-like game in which missing parts must be drawn us-

ing real paper and crayons. 

 Activities of Daily Living (ADL)—a puzzle-like game in which real physical objects 

(e.g., toothpaste) must be used to answer. 

 Search Objects—an exploration game where hidden images (e.g., cats) must be 

found using a magnifying glass. 

 Knowledge Quiz—a quiz-like activity in which the correct answer must be selected. 

 Association—a categorizing activity where items must be organized according to 

the instructions (e.g., separate cars from motorcycles). 

 
Figure 1. Examples of Musiquence activities being performed in several types of technologies. 

Musiquence includes an “editor” tool, in which the health professional can create, 

replicate, add, and eliminate different activities according to the defined goals. Then, ac-

tivities are performed by IwD according to a pre-selected order. This allows systematic 

inclusion and presentation of multimodal stimuli that would not be easily implemented 

in paper-and-pencil cognitive stimulation activities [17]. 

1.3. Designing Interactive Technologies-Based CCSP’s for IwD 

Even though technology has been continually evolving and is becoming more us-

er-friendly for specific populations (such as dementia), there is still a need for standard-

ized protocols for developing content to be integrated with technology-based customi-

zable tasks [20,21]. It seems clear that if we aim to maximize the impact of reminiscence 

and music-based cognitive stimulation programs, the content of those tasks must be 

customized to the specific characteristics of the target IwD. Félix et al. (2020), in a case 

report with a CCSP, found that the personalization process increased IwD’s engagement 

and participation in the activities and promoted mood stability and better acceptance of 

the dementia diagnosis [22]. Additionally, involving formal caregivers and IwD in cre-

ating content may help overcome some limitations and engage caregivers and IwD to 

embrace technological solutions [23]. Unfortunately, literature reporting participatory 

design approaches involving IwD is still scarce. 

Most studies report the involvement of IwD in the development of technological 

solutions (ex., supportive technologies) [20,23], provide general guidelines for the inter-

action between the researcher and IwD [24,25] or simply describe the challenges experi-
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enced in the implementation of such methodologies with this specific clinical population 

[26]. For example, Hendriks and colleagues (2014) concluded that aspects such as cogni-

tive limitations, peculiarities of different types of dementia, lack of insight, and stress 

associated with the tasks, and burden for the researcher could hamper the implementa-

tion of a participatory design approach with IwD [26]. 

Some of the limitations of previous studies are related to the cognitive impairments 

caused by dementia, such as altered decision making and difficulty expressing wills and 

preferences [27]. The co-designing process demands certain levels of sensory, cognitive, 

and motor abilities that may be affected by dementia [27]. Still, IwD can maintain full or 

partial insight for a long time [28], which has led to a valorization of IwD’s feelings and 

wills over the last years, with several studies considering first-person perspectives of 

IwD in different contexts (e.g., developing technologies, evaluating services, and pro-

moting emotional safety) [23,29]. Tanner (2012), in a reflection on co-researching with 

IwD, concluded that older IwD could make valuable contributions to research as both 

co-researchers and participants when able to communicate [21]. Warmoth et al. (2020) 

found that employing these participatory approaches (that consider IwD’s perspectives) 

is perceived as empowering by both IwD and their caregivers [28]. 

1.4. Aims of the Study 

Considering the potential of new information and communication technologies 

(ICT) in delivering customized non-pharmacological interventions, this study’s primary 

goal is to use a participatory approach to create a protocol to support healthcare profes-

sionals and/or researchers in customizing cognitive stimulation activities for IwD. 

Thus, we aimed to answer two research questions (RQ): 

 RQ1: How can a participatory strategy be implemented to create content for a CCSP 

involving both IwD and formal caregivers? 

 RQ2: Which guidelines should formal caregivers consider to engage IwD in the 

customization of CCSP? 

2. Materials and Methods 

Although Musiquence allows individualized content personalization, we decided to 

use the same content for all the study participants in order to ensure the CCSP is inclu-

sive and targets the largest number of IwD possible. However, the same approach pre-

sented here can be implemented for everyone. As such, the themes and songs were per-

sonalized to a specific generation and location, avoiding bias in assessing Musiquence in 

a subsequent clinical impact and validity study. 

2.1. Participants 

This study was approved by the University of Madeira ethics department (02/2020). 

and all participants, or legal representatives, gave their informed consent. Our sample 

consisted of two groups of participants: (1) formal caregivers; and (2) IwD (the inclusion 

criteria is described in Table 1), recruited in healthcare institutions. 

Table 1. Inclusion criteria according to the sample group. 

Groups Inclusion Criteria 

Formal 

caregivers 

 Provide formal care to IwD (ex., psychologists, nurses) 

 Develop activities with IwD in a regular basis 

IwD 

 Formal diagnosis of dementia 

 Ability to move upper limbs 

 Relatively preserved language skills 
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2.2. Procedure 

(1) Interviews with formal caregivers 

Given the specificities of the target population, we approached institutions with 

expertise in the care of IwD in the Autonomous Region of Madeira (ARM). We had access 

to formal caregivers with diverse backgrounds (such as psychologists, nurses, physio-

therapists, music therapists, and occupational therapists) that regularly developed activ-

ities for IwD. We gathered with small focus groups (4–5 people) and asked them about: 

(1) the type of activities they performed with IwD, (2) the songs used, and (3) the topics 

approached within those activities (Figure 2. Then, we identified a set of topics (e.g., 

Christmas) that originated themes (e.g., Festivities). 

   
(a) (b) (c) 

Figure 2. Themes and activities used by formal caregivers for cognitive stimulation of IwD. (a) 

multi-sensorial stimulation activity; (b) reminiscence-based stimulation activity; and (c) activities 

of daily living-based stimulation activity. 

(2) Interviews with IwD 

From the themes referenced by formal caregivers, the ones that received the most 

votes were presented to IwD, using a combination of a written subtitle and four repre-

sentative images per theme. Their task consisted of selecting all the images by order of 

preference (the first was the most preferred image, and the last was the least preferred). 

Before starting the task, the researcher went through all images with the IwD to ensure 

that they all associated the same meaning to each image (Figure 3). The ranking of songs 

by preference would be confusing and challenging for IwD, leading to biased results, so 

it was decided to use the feedback provided by the formal caregivers. 

  
(a) (b) 

Figure 3. (a) Presentation of the most referred themes to IwD, using verbal and visual information; 

(b) researcher went through the images together with IwD to assure that they all assigned them the 

right meaning. 

(3) Development of the activities 
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The first step for developing the activities for our CCSP consisted of selecting the 

preferred themes. We ranked the themes by the mean ranking of their four most repre-

sentative images—lower means corresponding to the preferred themes. 

Hence, our CCSP for IwD was organized by a cycle of tasks—meaning that all six 

types of activities of Musiquence (reality orientation, creative drawings, ADL, knowledge 

quiz, association, search objects) would be performed on each cycle. Each cycle of tasks 

corresponds to a song, a theme, and four exercises per activity. The duration, frequency, 

and periodicity of the cognitive stimulation sessions were established based on CST 

principles [30]. 

2.3. Tools 

We developed and used semi-structured sessions to perform the interviews with 

formal caregivers and IwD (questions are described in Table 2). Participants were en-

couraged to elaborate on their answers whenever possible. 

Table 2. Sample groups and topics approached during the information gathering process. 

Sample Groups Topics Approached 

Formal Caregivers 

 Sociodemographic data (age, schooling, profession, years of experience, caring institution) 

 Aspects considered in the development of cognitive stimulation activities (ex., group or indi-

vidual activities, age of IwD) 

 Themes of the cognitive stimulation activities 

 Type of activities performed with IwD (e.g., image description, puzzles, domino) 

 Songs used while performing the activities 

 Difficulties experienced in the development of activities for IwD 

IwD 

 Sociodemographic data (confirmed with the healthcare institution) (ex., age, schooling, pre-

vious profession) 

 Preferred images (IwD were asked to choose all the presented images, one by one, by order of 

preference) 

Concerning our second RQ, we registered all relevant information while inter-

viewing both formal caregivers and IwD. Namely, we considered the experience of: 

 Formal caregivers, in what concerns the development and implementation of cog-

nitive stimulation activities of IwD (e.g., difficulties experienced); 

 IwD when performing the implemented task (e.g., comments and feelings); 

 The researcher, when implementing the task with IwD. 

These registers were analyzed to provide guidelines on how to implement a partic-

ipatory design approach for content creation with IwD. 

3. Results 

3.1. Interviews with Formal Caregivers and IwD 

Concerning our sample, we invited 19 formal caregivers (1 male and 18 females), 

aged between 24 and 45 years old (M = 31.7; SD = 7.17) and with 12 to 17 years of formal 

education (M = 15.33; SD = 1.63); and 20 IwD (9 males and 11 females), with ages between 

55 and 86 years old (M = 74; SD = 9.62) and 3 to 17 years of formal education (M = 6; SD = 

4.18). From the 20 IwD, 15 lived in an institutional setting and 5 lived in a community 

setting. Sociodemographic data of institutional IwD were obtained from the institutions. 

From the interviews with formal caregivers, 21 themes were referred to as the most 

prevalent in developing activities for IwD. From the 21 themes, we selected the 14 with 

the most votes to be presented to IwD, which they arranged by preference to reduce the 

poll of themes to seven favorites: public figures; festivities; regional traditions; flowers; 

agriculture; typical regional recipes; and foods (cf. Figure 4). These seven themes were 

then used to customize the content for the CCSP, with each cycle of tasks corresponding 
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to one song, one theme, and four exercises per activity. The 14 sessions were spread over 

seven weeks, originating seven cycles of tasks (Figure 4). 

 

Figure 4. Themes given by the formal caregivers, themes presented to IwD, and themes used in the 

development of the activities (IwD's favorites). 

Regarding the songs most used by formal caregivers most often to develop and 

perform tasks with IwD, we identified 81 songs, most of them from before the year 2000. 

We grouped the songs into five broad categories: Regional Artists, Portuguese Artists, 

Folk Music, Eurovision, and Fado. We selected the seven most referenced songs to match 

the number of task cycles. Each cycle of tasks corresponded to one of the most frequently 

mentioned songs. The preferred theme was matched with the song with the most votes; 

the second preferred theme was matched with the song with the second highest number 

of votes, and subsequently for the remaining five cycles of tasks (cf. Table 3). 

Table 3. Sessions, themes, and songs corresponding to each cycle of tasks. 

Cycles Sessions Theme Song 

1 1 and 2 Public Figures A Mula da Cooperativa 

2 3 and 4 Festivities Laurindinha 

3 5 and 6 Regional Traditions Ó Rosa arredonda a saia 

4 7 and 8 Flowers Nem às paredes confesso 

5 9 and 10 Agriculture Playback 

6 11 and 12 Regional Recipes Aldeia da Roupa Branca 

7 13 and 14 Foods Olhos Castanhos 

We structured our CCSP according to the six activities available on Musiquence. 

Since reality orientation and reminiscence are two key principles of CST [30], we decided 

that all sessions should start with Musiquence’s “Reality Orientation” activity, and all 

content should be related to the past (e.g., a period in which IwD were adolescents or 

younger adults). The reality orientation activity should include questions about the pre-

sent time (e.g., day of the week, month) and place (e.g., city, address). The remaining ac-

tivities were randomly distributed through the two weekly sessions of each cycle of tasks. 

Since “ADL” and “Creative Drawings” activities have the same structure, they should be 

interchangeable. For instance, participants may have to complete the task using an actual 

physical object or draw the correct answer to complete the task. The difficulty level is 

increased at the end of each cycle of tasks (cf. Figure 5). 
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(a) (b) 

Figure 5. (a) IwD performing Search activity, on Musiquence, in an AR-format; (b) IwD performing 

ADL activity, on Musiquence, in an AR-format and using real physical objects to answer. 

3.2. Guidelines 

As a result of this participatory approach, we outlined some guidelines that need to 

be considered when working with IwD, and are organized in the following topics: 

1. Communicating with IwD; 

2. Music content selection; 

3. Reminiscence content selection. 

4. Discussion 

Our study aimed to systematically and informedly customize the content of a cog-

nitive stimulation program for IwD living in ARM, using the Musiquence platform. 

To the best of our knowledge, no similar studies aimed to include formal caregivers’ 

and IwD’s perspectives to customize content for cognitive stimulation activities imple-

mented in interactive technologies. Still, our results are consistent with the existing liter-

ature, reporting that participatory design approaches are crucial to the development of 

technologies and content for people with special needs [23]. We experienced that, due to 

dementia-related cognitive deficits, IwD may not always provide the sought information 

explicitly. Hence, a close collaboration between researchers, formal caregivers, and IwD 

is required to successfully unveil information that reflects their perspectives and prefer-

ences, which can help to assure their engagement and motivation when performing the 

intervention. 

Concerning our first RQ, we intended to identify the preferential content for IwD 

living in the ARM to be implemented on a CCSP. During the interview, formal caregivers 

mentioned that it was challenging to personalize activities while closely supervising their 

performance. Additionally, we realized that there is still a considerable lack of special-

ized care units for IwD in the ARM and, consequently, limited human resources to de-

velop occupational activities for IwD, which represented a challenge when recruiting our 

sample. 

As an alternative to personalizing the interventions’ content, formal caregivers 

mentioned finding common interests of different IwD. For example, most IwD had sim-

ilar ages and similar life experiences, facilitating the choice of songs and themes to use. 

Finding these shared experiences was our starting point to customize the content and 

generalize it to all participants. From these interviews with formal caregivers, we also 

understood the importance of customizing the content of cognitive stimulation activities, 

which led us to rely on a platform that responds to this need: Musiquence. 

Concerning our second RQ, we considered the information provided by formal 

caregivers, the reports of IwD, and the experience of the researcher in implementing the 
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task, and created a set of guidelines on how to perform this type of study. Before defining 

the contribution and role of IwD in the participatory design, it was important to gather 

information about the patient’s cognitive profile to determine the most preserved and 

impaired cognitive functions, the stage of dementia, and the sociodemographic back-

ground. Most of the institutions from which we recruited our sample only provided the 

patients’ Mini-Mental State Examination (MMSE) [31] score, a cognitive screening tool 

that does not allow a comprehensive and detailed assessment of cognitive functioning. 

As such, for the purposes of our study, having more information would be useful when 

determining the type and difficulty level of the tasks to be developed. Concomitantly, we 

found some supportive guidelines to be used when such participatory design approaches 

are adopted: 

1. Communicating with patients 

Most participants from our study had a low literacy level, a low-skilled occupation 

(e.g., farmer, seamstress), and had little or no contact with technological devices. Con-

sequently, we had to support them in fully comprehending the study’s objectives and 

verbally expressing their preferences. Hence, we collected their preferences by employ-

ing what we thought was a straightforward task—selecting their preferred images. 

However, our decision to use 4 representative images for each theme resulted in a total of 

56 images presented to IwD, which may have been overwhelming for some of our par-

ticipants. We felt that cognitive deficits affected IwD’s ability to express their wills and 

preferences, which compromised their decision making when confronted with the need 

to select the images. Even though all our participants successfully completed the task, 

they could not always justify their choice and sometimes felt confused when trying to do 

so. 

As such, when introducing task goals, it is important to guarantee that the inter-

viewer speaks clearly, slowly, and uses short and simple sentences: this is crucial to en-

sure that IwD understand what they need to accomplish. Thus, our task instructions 

were straightforward: “What are your favorite images? Please choose them one by one”, 

which we found to be adequate most of the time. None of our participants expressed 

doubts or concerns about the previous instruction. Our major difficulty was that our 

participants sometimes forgot the provided instruction. To overcome this, we repeated 

instructions during the task. Repeating the same instructions allowed them to refocus 

and keep the task goal in mind. Additionally, some participants were aware of their 

forgetfulness, which made them feel uncomfortable, so we did not wait for them to re-

quest the repetition of the instruction. When they seemed lost or confused, we simply 

repeated the instruction and encouraged them to continue. 

2. Music content selection 

During the focus groups with formal caregivers, we understood that it could be dif-

ficult for IwD to recall the different songs presented for the necessary time to allow them 

to organize them by order of preference. As such, we decided to question formal care-

givers about the most used songs when developing activities with IwD, as well as their 

reaction to these songs. For instance, we asked them to mention songs to which IwD 

commonly sang or danced. There was a high level of agreement between formal care-

givers in terms of the most frequently used songs. 

3. Reminiscence content selection 

During task performance, all participants recognized the presented images. It was 

very common for them to recall specific memories from their past, which was a great 

accomplishment of our work. When asked to select their favorite image, it was difficult 

for them to choose only one, as several images reminded them of personal experiences. 

They were able to recall those experiences and explain them to the researcher. During the 

selection of images, IwD were unaware of the theme that each image represented, but 

they were commonly able to make that association. For example, concerning the themes 
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“Typical regional recipes” and “Festivities”, most IwD categorized the visual stimulus as 

belonging to such categories. 

Accordingly, ensuring stimuli quality and familiarity is crucial: we included images 

that depicted familiar objects, people, foods, and landscapes to ensure that IwD inter-

preted them correctly. Some participants named images but assigned them different 

meanings. In these cases, we redirected them to the intended meaning. Nonetheless, 

despite our efforts to clarify each image’s meaning, it could have been beneficial to in-

clude fewer images per theme and find alternative ways of presenting them, since im-

paired processing abilities and decision-making deficits expressed by IwD can affect 

performance. 

Additionally, it can be helpful to combine different sensory elements: this may en-

hance the performance of IwD. We presented different themes with visual (e.g., images) 

and verbal aids (e.g., oral and written) and found them to be effective with our partici-

pants. 

Currently, we are conducting a longitudinal clinical study with IwD living in the 

ARM, with the aim of assessing the impact of the CCSP on cognition (e.g., attention, 

memory, language), mood (e.g., anxious, depressive symptoms), functionality, and 

quality of life. Neuropsychological assessments will target the referred domains and will 

be performed in three different moments: pre-CCSP, post-CCSP, and follow-up (3 to 6 

months). We gathered some usability results from our first two participants, who have 

already finished the 14-session CCSP intervention in an augmented reality (AR) format. 

Participant 1 (P1) was an 85-year-old embroiderer with three years of formal education 

and a formal diagnosis of Vascular Dementia, while participant 2 (P2) was a stay-at-home 

wife of 76 years old with three years of formal education and a diagnosis of Lewy Body 

Dementia. Even though P1 and P2 had low digital literacy, both could autonomously 

perform all tasks available on Musiquence (P1 became autonomous on the sixth session, 

and P2 on the eighth). P1 usually sang during sessions and provided personal infor-

mation related to the themes and songs used—for instance, on the typical recipes theme, 

she would explain to the researcher how to prepare the meals; also, P1 mentioned en-

joying this task in particular due to the use of multisensorial stimuli (e.g., during the 

“Foods” theme sessions, we combined fruit-based odors) and the set of songs played 

during sessions. As for P2, she initially resisted participation in our study, since she had 

no experience with technology. Nevertheless, at the end of the CCSP, P2 mentioned ap-

preciating the themes and songs used, expressing her joy in recalling some of the stimuli 

we used, such as, for instance, the tool used by the milkman to carry the milk through the 

village. Overall, at the end of the intervention, we verified that both participants im-

proved their ability to interact with Musiquence, meaning there has been a learning effect 

throughout sessions. 

Our usability results are consistent with the findings of Ferreira et al. (2018). The 

authors performed a study with IwD to test the feasibility of Musiquence in an AR format 

and found that the participants enjoyed performing the different activities and were able 

to autonomously finish all of them [32]. Moreover, the same authors studied the usability 

of this tool with healthcare professionals, who reported that the platform was easy to use 

[33]. 

5. Conclusions 

Overall, involving formal caregivers and IwD had a significantly positive impact on 

the development of our CCSP. By involving IwD in the content design process, we have 

promoted their engagement and participation in the CCSP. Customizing cognitive stim-

ulation content according to IwD needs, preferences, and previous experiences is of ut-

most relevance, as we believe it can enhance the effects of reminiscence. By including 

familiar and meaningful content, we expect to promote broader cognitive, behavioral, 

and quality of life benefits, and also to potentiate participation and engagement of IwD in 

the CCSP. 
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We consider that this participatory design approach successfully achieved its goals 

by creating a CCSP for IwD to be implemented in the ARM, providing us with a set of 

guidelines on how to perform this type of participatory design approach with this spe-

cific clinical population. So far, IwD that have integrated our longitudinal study have 

provided positive feedback on the CCSP content, and Musiquence’s usability. 

Nonetheless, we believe that it could be interesting to implement our participatory 

design approach with a larger sample of formal caregivers and IwD, as well as including 

informal caregivers (such as family members), in order to obtain additional information 

on IwD’s interests and preferences Additionally, it is important to consider that our 

CCSP was based on interests and preferences of IwD aged between 55 and 86 years living 

in the ARM. Therefore, our CCSP is not recommended to be implemented with individ-

uals outside of the age range or living outside of this geographic region. 

Finally, one of our major limitations was not finding similar studies. We believe that 

including IwD in the content selection and design process may enhance their adherence 

to the tasks and, consequently, potentiate the gains of the cognitive intervention. 
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