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Abstract. Dementia is an uncurable neurodegenerative disease that leads to a 

gradual loss of cognitive capacities and negatively affects emotional state, quality 

of life, and ability to autonomously perform activities of daily living. Although 

pharmaceutical approaches can mitigate symptoms in people with dementia, their 

effect is still limited. Complementary approaches, such as music and reminis-

cence-related activities, have been proposed for stimulation purposes. Here we 

present the results of a pilot 14-session longitudinal study with an interactive 

platform called Musiquence, which allows the incorporation of music and remi-

niscence elements in cognitive stimulation activities, with 8 participants with de-

mentia. In general, the results of the intervention show improvements in all the 

assessed domains: cognition, anxious and depressive symptomatology, function-

ality, and quality of life. Preliminary results appear to support the platform's fea-

sibility while providing positive outcomes of clinical efficacy.  

Keywords: music, reminiscence, therapeutic outcomes, digital platform, aug-

mented reality, dementia 

1 Introduction 

Dementia is a neurodegenerative pathology that leads to a gradual loss of cognitive and 

physical abilities. People with Dementia (PwD) suffer from depression, anxiety, apa-

thy, and cognitive decline [26, 27, 32], among other dementia-related issues (see review 

[3]). Consequently, PwD become more dependent on third parties to perform activities 

of daily living (ADLs), which also negatively affects their own and their caregivers' 

quality of life (QoL) [18, 22]. As there is no cure for dementia, pharmaceutical ap-

proaches have been developed to mitigate the disease's progression and alleviate the 

symptomatology. Nevertheless, pharmaceutical approaches are costly to develop, and 
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their effect on PwD is limited [20, 23]. Thus, the need for and interest in finding new 

approaches to complement pharmaceutical ones has been growing. 

Among non-pharmacological interventions for PwD, Cognitive Stimulation Therapy 

has been reported as the most effective [1]. It relies on the positive impact of reality 

orientation, reminiscence, and validation therapy [31] and stipules that (1) PwD benefit 

from cognitive stimulation (CS) when mobilized the preserved cognitive functions and 

(2) being exposed to enriched environments can enhance cognitive reserve and neuro-

plasticity even in advanced ages. Literature has reported the positive effects of CS on 

cognition through the maintenance and improvement of cognitive abilities [42]. Also, 

previous studies using cognitive stimulation therapy have reported an ideal intervention 

time of 7 weeks with twice-a-week sessions. Beyond that time, there is no evidence of 

PwD benefiting CS. This type of cognitive intervention can also impact QoL (self-re-

ported and reported by caregivers) and mood (e.g., by reducing depressive sympto-

matology) [37].  

Also, literature has reported the positive effects of incorporating elements such as 

music, reminiscence and gaming in CS activities [15, 16, 36]. For instance, music has 

been used in clinical contexts as it has been shown to ameliorate behavior [21], depres-

sion, and anxiety [17, 25, 38], communication [5], and autobiographical memory [9] in 

PwD. Also, research has shown that cognitive improvements are possible through ac-

tivities that involve music [6, 30, 39]. Like music, reminiscence-related approaches 

through daily physical items such as photography or household objects can also pro-

mote communication and cognitive improvements [42]. Nevertheless, more research is 

necessary regarding music and reminiscence's effect on PwD [33, 42]. Serious games 

(SG) are games whose primary purpose goes beyond pure entertainment [8]. For exam-

ple, SG can be used in many fields such as education, simulation, and health (among 

others) [40]. In the field of health, SG has been used on a variety of different pathologies 

like, for example, stroke [29], schizophrenia [13], autism [34], and dementia. Many SG 

have been developed to be used as cognitive screening tools and stimulate cognitive 

and physical activities, among other purposes (see review [24]). Thus, to study the po-

tential of using music and reminiscence strategies with PwD in gaming contexts, we 

developed an interactive platform called Musiquence, which implements music and 

reminiscence on CS activities for PwD [11]. Musiquence is compatible with various 

technologies such as PC, tablet, interactive tables, Leap Motion, Kinect, and augmented 

reality. It has a Game Editor that allows health professionals (HP) to customize cogni-

tive activities using music and images according to PwD's preferences and needs [11]. 

In this pilot study, we evaluate the impact of a customized 14-session intervention with 

Musiquence on (1) cognition and (2) quality of life. 
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2 Methods 

Based on results from previous studies [2, 12], in which PwD had positive interactions 

with AR technologies using different interaction modalities, we opted for a projection-

based augmented reality setup for this study as it allows direct interaction input through 

physical objects and upper limb movements, which facilitates interaction for PwD. To 

run the system and display the activities on the table, we used a laptop, an Optoma DLP 

Projection Display (Optoma, New Taipei, Taiwan), and a tripod. A PSEye webcam 

(Sony, California, USA) was used to detect markers projected on the table. Musiquence 

detects the markers automatically through a tracking system - AnTS [43]. We laid a 

white paper surface on the table to enhance the contrast between the table and projected 

activities. Two external speakers were used during the experiment. The setup is shown 

in Fig. 1. 

 

 
Fig 1. Projection-based augmented reality system. 1) Physical object with a marker attached to 

it. 2) PSEye camera attached to the projector to track the position of the physical objects. 3) 

External speakers for the music and feedback. The table was covered with a white sheet of paper 

to enhance the contrast of the virtual projection. 

2.1 Musiquence 

Currently, Musiquence offers 5 CS activities and one reality orientation activity. The 

activities were developed using the Musiquence's Game Editor; these are game-like 

activities where participants had to successfully complete each task to proceed in the 

game. On successful completion of all the tasks, the participants were applauded with 

the message “Congratulation! You finished the game.” All activities are described be-

low:  

• Quiz activity. In this activity, PwD must select the correct answer to a given 

question. It aims to stimulate memory (Fig. 2 - A).   
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• Association activity. In this activity, participants must associate an answer to 

the correct container. The activity is designed to stimulate associative memory 

and executive functioning (decision-making) (Fig. 2 – B).  

• Search activity. Here, participants must find hidden answers using a virtual 

magnifying glass. The activity is designed to stimulate attention, memory, and 

executive functioning (planning) (Fig. 2 – C).  

• Activity of Daily Living. Participants must complete a set of daily living-re-

lated activities using real objects. It aims to target memory and selective at-

tention (Fig. 2 – D). 

 

• Reality Orientation. This activity aims to assist PwD in recalling the date and 

place in which they are currently present. It is designed to target orientation 

faculties (Fig. 2 – F).    

• Creative Painting activity. Participants must complete the missing parts of a 

drawing by adding physical drawings. It is designed to target memory and fine 

and gross motor skills (Fig. 2 – E). Examples of drawings made in this study 

are shown in Fig. 3. 

 

 

   

(A) (B) (C) 

   

(D) (E) (F) 

Fig. 2. Musiquence activities. (A) Quiz activity of "Fowers" theme. The participant had to select 

the correct answer. (B) Association activity of "Public Figures," theme. The participant had to 

associate the picture and drag it to the correct container. (C) Search activity of ”Foods" theme. 

Through the virtual magnifying glass, the participant had to find images of, for example, peppers. 

(D) Bottles with fruit aromas in the ADL activity of ”Foods" theme. The participant had to rec-

ognize and select the correct scent of the fruit and place it on the marker. (E) Creative activity of 

"Flowers". The participant had to draw the missing piece (e.g., a flower) and place it in the correct 

location. (F) Reality orientation activity. The participant had to select the right answer, according 

to the orientation information provided. 
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(A) (B) (C) (D) 

Fig. 3. Here, we show four drawings made by the participants for the Creative Painting activity. 

(A) "Carnation" drawing to complete a creative activity of the "Festivities" theme. (B) "Clover" 

drawing to complete a creative activity of the "Flowers" theme.  (C) "Wheat" drawing to complete 

a creative activity of the "Regional Traditions" theme. (D) "Microphone" drawing to complete a 

creative activity of the "Public Figures" theme. 

 

Interaction. Participants must manipulate a physical object with a marker attached to 

it to interact with the Quiz, Association, and Search activities (Fig.4). A virtual cursor 

follows the physical object's position as the participant moves it. To interact with the 

remaining activities, participants must occlude markers with their hands or a physical 

object. For example, in the Activity of Daily Living, participants must select the correct 

physical object among "distractor" objects and place it at the marker location. As for 

the Creative Painting activity, participants must create physical drawings and place 

them on the markers of a virtual painting. Lastly, in the orientation activity, participants 

must select the correct answer by occluding the markers with their hand.  

Whenever a selection is performed (the cursor collides with an answer or the mark-

ers are occluded), a 4-second timer is activated (Fig. 4). When the timer reaches 0, one 

of the following types of feedback is provided to the participant. For example, in the 

Quiz, Orientation, and Association activities - "very good" - is activated when partici-

pants select the correct answer, while - "Ohh, try again" – is activated when selecting 

the wrong answer. In addition, Musiquence provides musical cues to the participants 

when making erroneous decisions while performing tasks [10]; during the 4 seconds, 

the background music becomes distorted. Similarly, in the Search activity, background 

music becomes distorted based on distance to aid participants in identifying the hidden 

images. Correspondingly, the more the participant is further away from the image, the 

more distorted the music becomes. Regarding the remaining activities (Search activity, 

Activity of Daily Living, and Creative Painting), only "very good" is activated as there 

are no wrong answers. Furthermore, the music was played normally without musical 

cues (except for the Search activity).  
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Fig. 4. Participant manipulating a physical object with a marker that controls the virtual cursor. 

The activation of the 4-second timer when selecting an answer. 

 

Content customization. To create the content for the Musiquence activities, we per-

formed a participatory design approach with 20 PwD and 19 HP to uncover this popu-

lation's general preferences. From the interviews with the HP, we gathered a total of 21 

themes. From the 21 themes, we selected the 14 most frequent ones. Then, we presented 

four representative images of each theme with written labels to 20 PwD. PwD selected 

their favorite ones, resulting in a total of seven favorite themes: Public Figures, Festiv-

ities, Flowers, Agriculture, Regional Typical Recipes, Foods, and Regional Traditions. 

We also collected information regarding musical preferences. 81 Portuguese songs 

were mentioned, most of these Portuguese from before the year 2000, and from these, 

we selected the seven most referred by HPs to match the seven preferred themes. These 

themes and songs were used to create the customized music and reminiscence CS pro-

gram for PwD. 

2.2 Participants  

Participants were eligible if (1) they were between initial or intermediate stages of de-

mentia (assessed through MMSE, and formal diagnosis provided by a psychiatrist or 

neurologist), (2) they were able to use their arms independently, (3) they had a good 

hearing and visual ability, and (4) had good comprehension skills. Participants did not 

participate if (1) they were at advanced stages of dementia, (2) if they had diagnoses of 

previous psychiatric disorders, (3) had severe depressive symptomatology, and (4) if 

they were bedridden. Participants were recruited from different healthcare centers. Par-

ticipants 1, 2, 4, and 5 were from the Centro Social e Paroquial da Ribeira Brava (nurs-

ing home), participants 6, 7, and 8 were recruited from Casa de Saúde Câmara Pestana 

(nursing home), and participant 3 was recruited from Centro de Dia Lugar de Memórias 

(daycare center). Only female participants were included in this pilot study, but we 

intend to recruit male participants during the longitudinal study. The assessment and 

intervention sessions were performed at the same place where the participants stayed. 

The demographic information of the participants is shown in Table 1. 

 

 

 

Table 1 – PwD Demographics 
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ID  Diagnoses MMSE* Gender Age Schooling** 

1  Vascular Dementia 14 Female 86 3 

2  Lewy-Body Dementia 26 Female 76 3 

3  Alzheimer's Disease 23 Female 80 3 

4  Alzheimer's Disease 10 Female 73 4 

5  Non-specified dementia 13 Female 83 3 

6  Alzheimer's Disease 28 Female 87 12 

7  Alzheimer's Disease 15 Female 77 3 

8  Alzheimer's Disease 24 Female 74 4 

* MMSE values obtained before initiation of the study.  

** Schooling values are based on the participants' formal education.    

3 Procedure 

Our study was approved by Casa de Saúde Câmara Pestana's Ethics Committee, and all 

participants signed informed consent before initiating the study. Participants were in-

vited to be seated, one at a time, in a quiet room. Before beginning the study, partici-

pants had to sign a formal consent. The experimental trial duration was based on the 

CST principle [1]; we performed 14 sessions, twice per week, of 30 to 45 minutes each, 

spread over seven weeks. Each week corresponded to a cycle of tasks, meaning that all of 

the activities available in Musiquence were played once. To which a cycle of tasks corre-

sponded one song and one theme.   

The activities were all in Portuguese, and the participants were native speakers. All the 

participants performed all the tasks in a randomized order. A psychologist was present 

during all sessions. The experimental sessions were filmed to be later used as comple-

mentary data. PwD were assessed before the intervention (pre) and immediately after 

the intervention (post). The assessment protocol was divided into two sessions of ap-

proximately 30 minutes each. In the first two sessions, a certified psychologist per-

formed the pre-neuropsychological assessment (as described in section 4). In the fol-

lowing sessions, PwD were invited to perform the customized music and reminiscence-

based CS program using Musiquence. The psychologist re-assessed PwD after finishing 

the intervention sessions (see section 4).      

4 Instruments and Metrics 

In a population such as PwD, with a neurodegenerative process, the expected evolution 

over time in cognitive function is a steady decline. Moreover, specific instruments need 

to be used in PwD as comprehension and expression abilities are strongly affected by 

their condition. Hence, to evaluate the impact of the customized music and 
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reminiscence-based CS program in the progression of the condition in PwD, we defined 

a neuropsychological assessment protocol to assess cognition and QoL. To assess cog-

nition, we used the following instruments: 

• MMSE. The MMSE is a 30-point cognitive screening tool validated for de-

mentia [14, 28]  that assesses six domains: orientation (time and place), reten-

tion, attention and calculation, recall, language, and constructive ability. 

Higher scores relate to lower deficits [35].   

• ADAS-Cog. It is a Dementia specific brief battery with a 50-score maximum 

that assesses word recall, naming, commands, constructional praxis, ideational 

praxis, orientation (time and place), spoken language ability, word-finding dif-

ficulty, and comprehension of oral language. Higher scores relate to greater 

deficits [22].  

• Kettler Laurent Thierrau (KLT). It is a divided attention assessment tool with 

12 lines with 20 squares in which each square differs in the orientation of an 

exterior line. The participants had four minutes to select as many squares as 

possible. The selection is based on three examples that are presented on the 

top of the sheet. The total provides a dispersion index, and Higher scores relate 

to greater deficits [19].  

• "Symbol Research" (SR) and "Digit-Symbol Coding" (DSC). Subtests of the 

Weschler Adult Intelligence Scale (WAIS-III) – SR measures information 

processing speed and visual perception. The total is obtained by subtracting 

the errors by the number of hits. DSC measures the speed of processing and 

executive functioning. The total of hits determines the total score. Greater 

scores relate to lower deficits [41].  

• Semantic and Phonemic Verbal Fluency Test. In semantic fluency, the par-

ticipant has one minute to say the maximum number of words belonging to 

each category: foods found in the supermarket and animals. In phonemic flu-

ency, the participant has one minute to say the maximum number of words 

that begin with each letter: "M," "P," and "R." It assesses processing speed, 

language production, and executive functions, and the greater the number of 

words, the better the participant's performance. Greater scores relate to lower 

deficits [7].  

• Quality of Life-Alzheimer's Disease scale (QoL-AD). To assess participants' 

QoL, we used a 13-item assessment scale developed for individuals with Alz-

heimer's Disease. It allows the assessment of the QoL through self-perception. 

Higher scores relate to greater perceived quality of life [4].  

 

The same versions of the instruments were used in pre and post interventions by the 

same order. Also, all the instruments were administrated in one session.  
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5 Results 

All participants finished all the sessions in the seven weeks. To evaluate the impact of 

our customized music and reminiscence-based CS program on cognition, we used the 

cognitive and QoL assessment protocol (Table 2). 

 

5.1 Assessment of general cognition 

Regarding general cognition, as assessed by the MMSE, participants 1, 2, and 4 scored 

higher in the post-assessment than in the pre-assessment results. In the ADAS-Cog, 

participants 1, 2, 3, 4, and 8 demonstrated fewer deficits. Participant 3 maintained the 

results as assessed by the MMES while improving in the ADAS-Cog assessment.  

5.2 Assessment of quality-of-life 

To assess the impact of our intervention in QoL, we used the QoL-AD assessment tool. 

Participants 2, 3, 6 and 8 reported improvements in self-perceived QoL, whereas par-

ticipants 1, 4 and 5 worsened. Participant 7 remained stable. 

5.3 Assessment of verbal fluency 

As for verbal fluency, as assessed by the Semantic Verbal Fluency Test, participants 1 

and 3 were able to mention a higher number of animals. Participants 2, 7, and 8 reported 

Table 2 – Pre and Post results of neuropsychological assessments. Results in bolt and underline 

indicate improvements in the neuropsychological assessments. 

ID 
MMSE 

ADAS-

Cog 
QoL-AD KLT 

WAIS III 
Semantic Verbal 

Fluency Test 

Phonemic Verbal  

Fluency Test 

Symbol 

re-

search 

Digit-

Symbol 

Coding 

Ani-

mals 
Foods M P R 

pre post pre post pre post pre post pre post pre post pre post pre post pre post pre post pre post 

1 14 15 25 20 32 23 98.89 94.45 5 4 7 5 7 10 12 14 2 3 7 5 4 4 

2 26 27 14 10 30 36 97.78 100 7 6 5 7 9 9 11 9 2 3 6 6 5 5 

3 23 23 24 23 37 41 95.56 100 7 6 8 10 7 10 15 11 4 7 12 10 7 7 

4 10 13 40 37 35 33 100,00 100 8 9 2 4 6 5 9 5 5 8 7 3 4 3 

5 13 11 30 37 37 35 94,44 100 4 4 2 6 2 1 4 3 0 1 0 0 1 0 

6 28 26 10 14 21 22 81,12 44,4 12 8 3 6 16 12 13 18 5 6 9 7 10 9 

7 15 13 30 40 25 25 100 44,4 3 6 2 2 3 3 1 3 1 2 2 2 4 2 

8 24 21 26 22 31 37 86,67 0 11 10 4 8 13 13 16 15 6 6 9 10 8 8 

mean 19,1 18,6 24,9 25,4 31,0 31,5 93,0 72,9 7,1 6,6 4,1 6,0 7,9 7,9 10,1 9,8 3,1 4,5 6,5 5,4 5,4 4,8 

mean 

post-

pre 

-0,5 0,5 0,5 -20,1 -0,5 1,9 0,0 -0,4 1,4 -1,1 -0,6 
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the same number of animals compared to pre-assessment. The remaining participants 

worsened. Participants 1, 6, and 7 reported a higher number of foods, while the remain-

ing participants lowered performance. To complement the Semantic Verbal Fluency 

Test, we used the Phonetic Verbal Fluency Test. The results show that participants 1 to 

7 were able to mention a higher number of words starting with "M" in one minute. 

Participant 8 maintained the same performance when comparing pre-and post-assess-

ment.  Considering words starting with "P," only participant 8 enhanced performance, 

and participants 2, 5, and 7 expressed the same number of words in both assessments. 

Regarding the letter "R," participants 1, 2, 3 and 8 mentioned the same number of 

words, while participants 4 to 7 had a lower performance 

6 Discussion 

Here, we present the results of a pilot 14-session longitudinal study that quantifies the 

impact of an interactive, customized cognitive stimulation program using Musiquence 

in PwD. In our customized cognitive stimulation program, we aimed to potentiate the 

effect of reminiscence and music by developing our cognitive stimulation activities 

based on a participatory design approach in which we collected the favorite themes and 

songs of PwD living in Madeira Island in Portugal. This set of activities, incorporated 

on Musiquence, aimed to stimulate general cognition. Overall, the results obtained in 

this study are very promising, as all participants did show improvements in at least two 

of the cognitive and QoL assessment instruments. Combining customized music and 

reminiscence elements in a game-like context seems to impact participants' well-being 

positively. Also, we analyzed (1) specific domains commonly affected by this disease, 

such as language, executive functioning, and attention, and (2) its larger impact on the 

PwD's life through the assessment of QoL. 

Firstly, our results consistently show that all our participants benefited from the in-

tervention in some aspects. Since our cognitive stimulation program (1) did not aim to 

train any specific cognitive domain but to stimulate general cognition and (2) our sam-

ple of PwD was very heterogeneous, it was expectable that our participants would show 

different results in the different cognitive domains assessed. 

The results are consistent considering the general cognition assessment measures 

(MMSE and ADAS-Cog). All the participants that improved or maintained their per-

formance of MMSE also improved or maintained their performance on ADAS-Cog. 

Since the ADAS-Cog assesses cognitive domains impaired explicitly in dementia, it 

would be expected to observe a cognitive decline in such population. Although partic-

ipants had a worse mean performance in our general cognition assessment measures, 

there was only a 0.5 (out of 30) difference in both MMSE and ADAS-Cog. Since an 

exponential decline of cognitive functioning characterizes dementia, achieving steadi-

ness (no changes in general cognition) is considered a positive outcome. Thus, the 
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performing of regular music and reminiscence-based activities through SG could be 

beneficial in achieving cognitive stimulation, as reported, for example, in studies [6, 

30].    

Regarding the impact of our program in specific cognitive domains, results were not 

even. For example, despite divided attention (as assessed by KLT) never being the target 

of our training, several of our activities (i.e., Association and Quiz) demanded some 

level of this ability. Despite all our participants showing high dispersion indexes on 

pre-assessment, our results show lower mean dispersion indexes after the intervention. 

This translates to an improvement in the ability to pay attention to more than one stim-

ulus at a time. 

Regarding the attention assessments, most of our participants worsened their perfor-

mance on SR, showing a mean difference of -0.5 points on post-assessment. Interest-

ingly, our results showed an improved mean difference of about 1.9 points on post-

assessment on the DSC. The main difference between these two subtests of WAIS-III 

relies on how SR demands visual perception abilities, as participants need to discrimi-

nate between abstract symbols. Throughout the performance of our activities, partici-

pants only had to discriminate familiar, meaningful stimuli. Although these results may 

also be consistent with visual perception deficits related to dementia [3], we did not 

observe difficulties from our participants in discriminating the stimuli presented. 

As for language, all participants improved or maintained their performance in one 

or more of our semantic and phonemic verbal fluency assessment measures. Although 

language aspects were not directly stimulated in any of our activities, communication 

was present in all our sessions through the Reality Orientation Activity (performed 

every session before the cognitive stimulation activities). In the other activities (i.e., 

Quiz, Association, and Search), it was very frequent for the participants to answer and 

justify their answers before acting on Musiquence. Similar reports regarding verbal flu-

ency improvements after musical activities in PwD were verified by Brotons et al. [5]. 

Again, combining music and reminiscence approaches in a serious game could be ben-

eficial in achieving linguistic outcomes. 

Considering self-perceived QoL, results showed a higher mean score of perceived 

QoL on post-assessment. Although this is a very positive outcome, and previous studies 

reported enhancement of QoL through CS activities (i.e., reminiscence-related activi-

ties) [37], it is important to consider that this may not be directly associated with per-

ceived cognitive improvement. Most of our participants are integrated into nursing 

homes, where they do not perform many daily activities. At some point in the interven-

tion, most participants were happy to have a weekly routine and perform different ac-

tivities.  

Additional behavioral changes in PwD have been observed during the intervention. 

For example, in the first sessions, participants generally showed difficulties manipulat-

ing the physical object with the attached marker. The marker could not be covered, or 
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else Musiquence would not be able to track it. Throughout the sessions, all our partici-

pants learned how to use the physical object without covering the marker, and, in the 

last sessions, they would do it autonomously, showing some signs of practice learning. 

Moreover, all participants learned to interact with the virtual environment. In the first 

sessions, they would move the physical object outside the virtual environment's limits, 

which resulted in tracking-related problems. In the last sessions, none of our partici-

pants needed to be reminded of the virtual environment's limits. Such similar behaviors 

were seen in a previous study in which we studied different interaction modalities using 

AR-based  setup [2].  

Another interesting finding was that all participants could recognize the psychologist 

that performed the cognitive stimulation intervention, even though they only met during 

the intervention. Although most participants could not remember the theme of the ac-

tivities or the type of activities performed, participants were able to associate the psy-

chologist as the person who would take them to perform activities using a computer. 

For example, participants 2, 6, and 8 were able to remember the psychologist's name 

and the schedule in which they would perform the activities. Participants reported en-

joying performing the activities since the content was familiar to them. Commonly, 

participants would recall specific memories when performing the activities (e.g., par-

ticipant 3 recognized a TV host in the activities involving "Public Figures" since it was 

a TV host she used to watch daily). Participants were also very receptive to the songs 

used in the activities. All participants sang during the activity performance while re-

calling memories. For example, when playing the song "Mula da Cooperativa" (a song 

with a humoristic connotation), participant 1 would laugh, referring that her kids used 

to sing this song when they were younger. It was common for the participants to appre-

ciate the themes used during the intervention as they reminded them of previous expe-

riences.   

7 Conclusion and ongoing work 

The results of this study are promising even though our results are heterogeneous. Every 

participant improved their performance on one or more of the assessed cognitive domains. 

Moreover, participants enjoyed performing the activities as they sang while remembering 

the positive aspects of their past. However, this work has some limitations as we do not 

have a control group, limiting the ability to assess the impact of the intervention and antic-

ipate cognitive decline in this population. To this end, we aim to extend this pilot study with 

more participants (a total of 16 participants) to provide further evidence regarding the 

therapeutic effects of Musiquence in the PwD. Also, we plan to gather follow-up results at 3 

and 6 months after the cognitive intervention regarding the long-lasting effects that the 

platform has on such populations. 
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