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Abstract 
Background: Alzheimer’s disease is a progressive and neurodegenerative dis-
order characterized by deterioration of brain functions. Psychosocial inter-
ventions such as music and photographic stimuli may contribute to cognitive 
and sensory exercise or rehabilitation. Objective: Evaluate musical and pho-
tographic stimuli in elderly people with Alzheimer’s disease. Methods: It is 
an uncontrolled clinical trial, before-after type, eleven subjects composing the 
sample. Participants were submitted to Katz Index, Autobiographical Memo-
ry Test, GDS-15, Mini-Mental State Examination. The collection instruments 
were used on the first and last day of intervention, individually. There were 2 
sessions in the week with duration of 50 minutes totaling 20 sessions. Data 
were analyzed by descriptive and inferential statistics and as variables expressed 
as mean standard deviation. Results: There was a significant effect of cogni-
tive activity (P < 0.01), it was observed that a small advance (P = 0.05) of the 
daily life activities. With the analysis of GDS-15, it is verified that they are 
more effective for the increase of the previous self-estimation of the therapy 
(P = 0.94). In the application of the AMT, it is observed that there was a bet-
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ter recruitment of the memory for the neutral words. Conclusion: Musical 
and photographic stimuli had a positive effect on the cognitive level, daily 
life activities and autobiographical memory in seniors with Alzheimer’s dis-
ease. 
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1. Introduction 

Alzheimer’s disease (AD) is a neurodegenerative and progressive disorder char-
acterized by deterioration of brain functions such as attention, orientation, lan-
guage, especially memory, which causes serious consequences for patients’ qual-
ity of life [1]. This is due to the formation of neuritic plaques and tangles of 
neurofibrils, which damages cholinergic synapses and depletes the functionality 
of, for example, the limbic system, neurons of the cerebral cortex, tonsils and the 
base of the frontal cortex [2]. 

According to the International Association of Alzheimer’s Disease, 35.6 mil-
lion people have been living with AD worldwide since the period of 2010 and 
this estimate tends to grow exponentially every 20 years reaching 65.7 million in 
2030 and 115.4 million by 2050 [3]. According to the World Health Organiza-
tion, it is the most frequent dementia among the elderly with approximately 60% 
to 70% of the world’s cases, reaching 1.2 million Brazilians [4]. 

This pathology represents a risk factor for depression due to neuropathologi-
cal changes in the hippocampus, genetic causes, psychological reactions due to 
loss of cognitive functions as well as social isolation [5]. This associated with mild 
dementia, can cause in the patient behavioral change, such as aggression and 
suicide and making evident the need for complementary treatments [6]. 

Depression is common in people with AD and is associated with an increased 
risk of institutionalization and mortality. Understanding the risk factors for de-
pression during Alzheimer’s progression is critical to the correct management of 
your treatment [7]. Psychosocial interventions such as musical stimuli may con-
tribute to maintaining or rehabilitating functional, emotional, and social cogni-
tive and sensory abilities and thus reduce behavioral severity [8]. 

The use of music and photographs as non-pharmacological therapy is being 
widely used in these patients. Musical stimuli provide improvement of mood, 
sleep and depressive state, since music activates dopaminergic pathways, excita-
tion and neural connection [9]. Moreover, personal memories could be pre-
served with the use of music in patients with AD, and thus provide an interest-
ing way to stimulate autobiographical memory [10]. 

In this perspective, a short protocol of musical stimuli can be an alternative to 
improve emotional variables and memory in patients with AD. The application 
of this therapy decreases the level of stress and significantly reduces depression 
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[11]. When associated with photographic stimuli, it is of great value in the treat-
ment of these patients, since the photographs have the singular fact of establish-
ing the link between the past and the present, which necessitates the memory 
evocation [12]. 

This study was performed to observe the effects of photographic and musi-
cal stimuli on activities of daily life (ADL), depression and autobiographic 
memory in patients with AD, and consequently, if there is improvement in 
quality of life contributing to reduce the evolution of cognitive impairment 
and memory. 

2. Methods 

It is an uncontrolled clinical trial of the before-after type. All procedures were 
initiated only after approval by the ethics and research committee at the State 
University of Health Sciences of Alagoas—UNCISAL (protocol 2.154.926). The 
caregivers of the elderly signed the Free and Informed Consent Form (ICF), 
since the elderly had cognitive impairment. The sample was selected for conven-
ience, composed of eleven people, eight females and three males, from Septem-
ber 2017 to January 2018, in total twenty individual sessions, lasting 50 minutes 
each. The interventions were carried out using old photographs of the elderly 
provided by caregivers, as well as images of the places they used to frequent. The 
musical style proposed for each elderly person was selected according to the ca-
regivers’ information. Initially in each session, eight photographs were exhibited, 
which can be repeated in the following sessions, and immediately afterwards, 
five strings of string with musical style of each elderly person were placed. 

Included in the study were people with AD, who had no genetic etiology and 
aged between 45 and 90 years. Exclusion criteria were people with Alzheimer’s 
disease with serious problems, bedridden, visually impaired conditions and/or 
hearing; individuals with AD associated neurological disorders; and that they did 
not have relatives who could report the kinds of unpleasant songs, avoiding 
some kind of bad memory. Through recent medical reports, elderly people with 
severe AD were excluded from the study. 

As variables of the study were: sex, age, schooling, cognition, depression, ac-
tivities of daily living and autobiographical memory. For collection, five instru-
ments were used: Geriatric Depression Scale (GDS 15) that tracks depression in 
the elderly [13] [14]; Mini-Mental State Examination (MMSE) that evaluates 
cognition and location of dementia [15]; Test of the work of translation of fron-
tal and temporoparietal functioning pattern; Autobiographical Memory Test 
(AMT) and KATZ Index that assess autobiographical memory [16] and func-
tionality in daily life activities [17], respectively. 

Statistical Analysis 

Statistic GraphPad package (Prism® 5.0) was used for statistical evaluation. 
Kolmogorov-smirnov test was executed, and comparisons was analyzed using 
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the Wilcoxon test and the t-paired test when the dates were non-parametric and 
parametric respectively. Data are presented as mean ± standard deviation (SD) 
and the significance level was established at 5% with a significant difference (P < 
0.05). 

3. Results 

Our results show that of the 11 patients, 3 of them (27.3%) are males and 8 of 
them (72.7%) are females, average age among patients is 79 years and about 
45.5% were over 80 years. The level of education was incomplete primary educa-
tion, predominating in 36.4% of the cases. The time of diagnosis of the disease 
referring to an average of time in approximately 4 years, fashion of 5 years 
(36.4%) and the median of 4 years, ranging from 1 to 7 years of disease occur-
rence. 

Self-identification of patients in front of the mirror, nine were recognized 
(79%) while two (21%) were not identified (Figure 1). Patients who did not rec-
ognize themselves were patient number 2 and 5. These patients had been diag-
nosed with Alzheimer’s for 5 years and 3 years, respectively. In this sense, it is 
believed that the non-recognition of their own image is not related to the severity 
of the disease, since patients with more years of diagnosis were recognized. How-
ever, patients who did not identify themselves had the same levels of schooling, 
complete elementary education, and thus, the relation of the area of the brain 
that processes and recognizes images in the teaching-learning process. 

The results allowed to describe the effects of music and photographic stimuli 
for the elderly in four thematic evaluation axes, MMSE (Mini-Mental State Ex-
amination) that evaluates to cognitive function. Figure 2 shows the cognitive level 
of the patients evaluated by the MMSE at the beginning and end of the interven-
tions. Our results show that there was a significant increase in cognitive activity. 

In Figure 3 are the results distributed through the evaluation of the KATZ, 
which assesses the functional capacity of the elderly, index of the beginning and 
end of the 20 sessions of musical and photographic stimuli in the patients. It is 
observed that there was a small increase (P = 0.05) in the ADL, which characterizes 

 

 
Figure 1. Evaluation of auto-recognition after test of measurement of patient self-identi- 
fication in the mirror. 

https://doi.org/10.4236/wjns.2020.104017


J. F. T. Silva et al. 
 

 

DOI: 10.4236/wjns.2020.104017 159 World Journal of Neuroscience 
 

 
Figure 2. Cognitive level assessed by mini Mental State Examination (MMSE) after mu-
sical and autobiographical stimuli in patients with Alzheimer’s disease. Unpaired T test. P 
< 0.01. t = 3, e df = 10. (n = 11). 

 

 
Figure 3. Measurement of daily life activity performed before and after musical and pho-
tographic stimuli in patients with Alzheimer’s disease. (n = 11). m ± SD. 

 
a positive effect of the musical stimuli. 

According to our results the measurement of the frontal and temporoparietal 
cortex of the cerebral functioning pattern performed before and after musical 
and photographic stimuli in patients with Alzheimer’s disease showed that there 
was no significant difference (P = 1.000) after the interventions. Do not were 
observed changes in the frontal and temporoparietal functioning of the cerebral 
cortex regions. 

The GDS determines that when the total of points is greater than five, the pa-
tient is suspected of depression. It was evaluated before and after the interven-
tions. In this context, it is observed in Figure 4, that the results demonstrate that 
a positive effect for the improvement of mood after the application of the tech-
nique (P = 0.94). 

Figure 5 shows the results of the AMT in the initial and final evaluation. It is 
observed that there was an increase of the memory for the neutral words, this 
shows a positive effect in the autobiographical memories after the interventions. 
Thus, the use of music and photographs as stimuli, rescue autobiographical mem-
ories in elderly people with AD. 

4. Discussion 

From the data found, it was possible to observe that the age ranged from 68 to 89  
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Figure 4. Effect of musical stimuli under the level of depression in patients with Alz-
heimer’s disease. (n = 11). m ± SD. 

 

 
Figure 5. Effect of AMT before and after interventions under the level of cognition in pa-
tients with Alzheimer’s disease. 

 
years, which is similar to the Malta study [18], as well as an average age of 79 
years [19]. However, it is in contrast to another study [20], which considers the 
prevalence of AD in individuals over 85 years of age. Regarding gender, what 
prevailed was the female, according to two studies [20] [21], which also affirm 
that this portion of the population is more likely to develop Alzheimer’s. 

It is also emphasized that there was a predominance of incomplete elementary 
school education, and only one subject in the research has complete higher edu-
cation, compatible with the theory of cognitive reserve, in which people with 
complete higher education have a delay in the onset of Alzheimer’s [22]. 

It is noted that receptive music therapy causes cognitive stimulation, allowing 
patients to recall memories and images [23]. The results of this study show that, 
despite cognitive loss, people with mild and moderate AD preserve the musical in-
volvement and musical pursuit [24]. The regions normally involved in musical 
memory coding are well preserved in Alzheimer’s disease [25]. That is, long-lasting 
musical memories seem to be largely preserved [24]. One study found that music 
with an ability to stimulate long-term and short-term memory in AD patients 
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[26]. It is worth emphasizing, therefore, that the effects promoted by the musical 
and photographic stimuli obtained, mainly, relevance in the cognitive function 
of the participants of this study. 

The Mini-Mental State Examination (MMSE) [15] is a tool for screening cog-
nitive impairment most widely used in senescence [27]. However, it does not 
diagnose, being important to resort to other methods [28]. According to the re-
sults obtained in this study, only one participant regressed slightly, which cor-
roborates with another study [29], when he states that music increases cognitive 
stimulation. A study carried out at a public university in Brazil, observed that all 
the elderly people considerably increased the score in the temporal orientation 
domain of the MMSE, after the introduction of stimulation activities at home 
[30]. 

Evidence of music-based interventions as a form of therapy results in benefits 
that potentiate cognitive, motor, emotional, and social relationships in older 
adults with AD [25]. Listening to regular and frequent music can facilitate cog-
nitive recovery, emotional, neural, mood and quality of life recovery in people 
with moderate dementia [25]. 

The modified Geriatric Depression Scale (GDS-15) [13] [14], short version of 
the original, showed no improvement in mood and self-esteem, disagreeing with 
another study [25] when reporting that musical stimuli have an improvement 
effect mood, and excitement, temporarily causing a change in cognitive perform-
ance in attention or memory tasks in healthy older adults, as well as those with 
dementia. 

A randomized study confirmed the effectiveness of music therapy in anxiety 
and depression in patients with AD and portrays that music therapy modifies 
the components of the disease through sensory, cognitive, affective and behav-
ioral effects [31]. 

The subjects of this research were also submitted to Sidney Katz’s Index of 
Independence of Daily Living Activities (KATZ), which evaluates the degree of 
functionality in Activities of Daily Life (ADL) [17] [32]. The autonomy of the 
elderly was evaluated considering their functional condition in performing six 
distinct basic activities of daily living (BADL) that were classified as independent 
and dependent. In this study, two participants improved scores on this scale at 
the end of interventions with music therapy and photographic stimuli, and the 
others remained the same, according to another study [33]. 

The loss of functional independence in self-care activities of patients with AD 
is greater than the physical and cognitive decline in the three stages of the dis-
ease [34]. Patients with the longest time of diagnosis did not, for the most part, 
obtain the worst functional performances in this test, disagreeing with two stud-
ies [35] [36], which state that, in general, functional performance is significantly 
associated with the severity of dementia. 

In the Autobiographical Memory Test (AMT) what prevailed were the neutral 
words, with highlights for categorical and specific memories. In contrast, one 
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study found low levels of specificity in neutral word scores [37]. In addition, fa-
miliar music evokes personal autobiographical memories in healthy and elderly 
youth, including mild to moderate AD [23]. 

With all this, music therapy can have a beneficial effect in relieving or reduc-
ing the main symptoms associated with dementia in terms of agitation, anxiety 
and depression [38]. In this way, music therapy improved some cognitive, psy-
chological and behavioral changes in patients with Alzheimer’s disease [39]. It is 
clear that the knowledge of a popular music seems to be relatively well preserved 
in patients with AD in the moderate stages and seems to be associated with the 
relatively preserved capacity of access to the autobiographical memories [40]. 

5. Conclusion 

Alzheimer’s disease causes considerable loss of memory that compromises func-
tional independence, life history, and personal identity. This study shows that 
therapies with musical and photographic stimuli have positive effects on the 
symptoms of the pathology. More research is needed to investigate the long-term 
influence and corroborate the theoretical basis for the use of music and photo-
graphy as a way to evoke memory in elderly people with chronic pathologies that 
affect the brain. 

Study Limitations 

The sample size was a limiting factor for being small. A larger sample would 
probably be able to better discriminate the results. In addition, there was no 
search for other factors that could interfere with the results, such as the onset of 
mood changes and the onset of signs and symptoms of Alzheimer’s disease. 
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