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Music Therapy Using Singing Training Improves Psychomotor Speed in Patients with Alzheimer's Disease: A Neuropsychological and fMRI Study (Satoh et al, 2015)
· AIM: To analyze the effect of singing training on cognitive function in patients with Alzheimer's disease (Satoh et al, 2015).
· Ten patients participated in singing-based music therapy (Satoh et al, 2015). 
· Each session was conducted by professional musicians utilising karaoke and a voice training (Satoh et al, 2015).
· Before and after the intervention period, neuropsychological batteries, and functional magnetic resonance imaging (fMRI) were conducted on each patient while they sang familiar songs on a karaoke machine (Satoh et al, 2015). 
· The control group consisted of ten additional Alzheimer's patients who underwent two neuropsychological evaluations over a period of six months (Satoh et al, 2015).
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The study’s findings revealed: 
· Psychomotor speed and mood were improved (Satoh et al, 2015).
· Both singing and listening to music over a period of six months led to domain - specific but not general cognitive improvements (Satoh et al, 2015).
· These effects were accompanied by reduced parietal activation during the FMRI karaoke task, indicating enhanced neural efficiency of cognitive processing (Satoh et al, 2015).
· The FMRI demonstrated that singing stimulates the brain's language centre and logical regions of the brain (Satoh et al, 2015)..
· Figure 1 shows brain regions activated before the music therapy (Satoh et al, 2015).
· Figure 2 shows brain regions activated after the music therapy (Satoh et al, 2015).
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Strengths:
· Based on previous research, music therapy is often used in many hospitals and nursing homes, but there is a clear lack of scientific evidence (Satoh et al, 2015). 
· This could be considered a strength since appropriate methodologies and an understanding of the precise effects that music therapy has on cognitive processing were needed. The authors have clearly stated this as a need and used it to their advantage with the present study.
· The study demonstrated that some areas of cognitive function were improved following the therapy. 
· Such a psychomotor speed and mood.
· Participants stuck to homebased tasks, such as practicing karaoke, this demonstrates that music therapy can be an effective strategy for individuals with AD. 
· fMRI is a reliable tool to analyse areas of the brain associated with cognitive function and speech and language processing. 
· Peer reviewed.
· The present study has been peer reviewed.
Weaknesses:
· Hypothesis was not clearly stated.
· However, it was not clear whether this was the authors hypothesis, so this could also be considered a weakness. 
· Grade C1, for non-pharmaceutical treatment of dementia. 
· No scientific evidence to support the use of music therapy (Ueda et al, 2013).
· As highlighted in the introduction, In a Cochrane review of 10 randomised controlled trials on music therapy and dementia, it was shown that due to poor methodology used in previously published literature, it was impossible to conduct a meta-analysis and draw conclusions about its effectiveness (Ueda et al., 2013).
· Studies design was not clearly stated. 
· It is assumed that the study was a quasi-experimental design since the study aimed to analyse the music therapy for intervention and no randomisation was used. However, this was not outlined clearly in the paper. 
· Ethical issues with the use of fMRI for AD patients.
· Only 6 out of the 10 AD patients were able to follow instructions effectively. 
· Some participants felt stressed in the MRI device, which resulted in them not taking part in that specific assessment in the study.
· Small sample size, consisting of 10 participants, with only 6 taking part in all tasks.
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Instruments used:
The mini mental state examination.
· is a battery of questions used to evaluate cognitive functions efficacy has been demonstrated in numerous studies. However, when compared to other instruments used to evaluate cognitive function, such as the Short Test of Mental Status (STMS), the STMS has demonstrated greater significance (Çebi et al, 2020).
· The Rivermead Behavioural Memory test has demonstrated its efficacy in a group of participants who had previously suffered a stroke, the cognitive based memory task revealed good face validity of assessing everyday memory problems (Man and Li, 2002).
· The Raven's Coloured Progressive Matrices 
· Is intended for use of young children and older adults experiencing cognitive decline (Nakamura et al, 2000). Additionally, the instrument has demonstrated its effectiveness in more recent studies where Saito et al (2022) has used the instrument to measure intellectual disability in autism spectrum disorder and attentional problems.
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Efficacy of Music therapy for AD patients.
· Satoh et al (2015) hypothesised that music therapy can be used as an alternative to pharmaceuticals for individuals with AD. 
· Consistent with this, Gómez Gallego and Gómez García (2017) demonstrated clinical improvement in AD patients who underwent music therapy. Six weeks of music therapy were administered to patients, and the results were analysed using the mini-mental state examination, neuropsychiatric inventory, and hospital anxiety and depression scale. Significant improvements were observed in memory, language disorders, orientation, depression, and anxiety, according to the findings. However, in accordance with Satoh et al (2015) only a few cognitive elements improved.
· King et al. (2019) investigated the use of personalised musical training, which included patients' favourite songs and lasted three weeks. Following the training period, fMRI was used to measure functional connectivity during a musical task involving forward and reverse musical stimuli. Forward playing music activated the supplementary motor area, which has been linked to memory for familiar music and is thought to be a superordinate control region for speech and language processing. The posterior/anterior dimension reflects a division of language into articulatory and semantic aspects. The supplementary motor area is crucial in the integration of subcortical functions (Hertrich et al, 2016).
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Neural processing
· The FMRI showed Increased activity in the right angular gyrus when karaoke tasks were performed (Satoh et al, 2015).
· The activation of brain regions during the karaoke task, specifically the left lingual and right angular gyrus, may have been the result of reading and musical processing in the brain (Satoh et al, 2015).
· In light of this, studies have suggested that the parietal lobe is associated with pitch processing during music listening and instrument playing (Meister et al., 2004; Särkämö et al, 2013). Thus, the activation of these brain regions in the current study may be consistent with the performance of karaoke, specifically the reading of the lyrics, the monitoring of the singing, and the detection of the pitch difference between the singer's voice.
·  After six months of music therapy for Alzheimer's disease, the completion time of Japanese Raven's Coloured Progressive Matrices was reduced relative to the control group. In the before-minus-after subtraction analysis of the Music therapy group, fMRI technology revealed increased neural activity in the right angular gyrus and the left lingual gyrus. This suggested that music therapy with singing instruction could increase the neural efficiency of cognition in AD patients, and that music may play a significant role in the neuroplasticity mechanism of the AD brain (Herholz et al, 2013).
Slide 8:
AD patients are often incapable of making decisions regarding research participation (Kim, 2011). Functional MRI research shares these ethical challenges and is further complicated by the uncertainty of functional MRI results (Weijer et al, 2016). In this research study, it was noted that only 6 out of the 10 patients participated in the study due to confusion surrounding the tasks and wariness of the narrow fMRI machine. 
This leads to questions regarding ethics. 
For example:
· Was the ethical analysis of the benefits and harms of study participation therapeutic or non-therapeutic?
The present study was designed on the basis that previous research suggests that music therapy can be used as a non-pharmaceutical treatment for patients with dementia and can be utilized within care settings and hospitals.
· Were participants recruited fairly?
The researchers ensured that participants were distributed fairly. Since participants would benefit from taking part in the study (Chandra et al, 2021) However, as noted by the authors, they did not take into consideration that some of the tasks would be challenging for dementia patients (Satoh et al, 2015). This could have potentially caused participants to feel stressed, furthermore, it was noted that some participants started to panic when they entered the MRI device. These issues should have been considered beforehand.

· Cognitive impairment?
Due to the progressive nature of AD, it is possible that the study cohort will be competent to consent for participation at the start of the study, however, individuals may move into cognitive impairment later on in the study (Davies, 2017).
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· Simmons-stern et al (2012). revealed that music can improve the brain's ability to encode verbal information relative to spoken language.
 
· Music therapy combined with other activities such as dancing and playing instruments have demonstrated that cognitions were improved in both singing and listening groups, additionally, music therapy has also illustrated can alleviate neuropsychiatric symptoms of AD patients (Kim, 2016). 
 
· Multi-sensory interventions including music therapy and art therapy have demonstrated improvement in the mini mental state examination scores (MMSE) (Boulay et al, 2012). 
· However, although music therapy demonstrates beneficial effects for AD, the effects of cognition are inconsistent (Raglio, 2015).
· Much of the literature concerning music therapy demonstrates improvement in mood following intervention, but the effects on cognition are inconsistent (Raglio, 2015)





Conclusion
Overall, Satoh et al (2015) demonstrated that music therapy can be beneficial for some areas of cognition, such as psychomotor speed. The study demonstrated that music therapy can be considered a non-pharmaceutical intervention which has the potential to reduce cognitive decline. Furthermore, it would be useful to use music therapy in future as the study demonstrated that AD patients enjoyed the intervention. However, some ethical concerns need to be addressed, especially concerning the use of fMRI device.





