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Abstract

:

Dementia is an increasingly common syndrome and while pharmacotherapy is available, its potential benefit is limited, especially in non-cognitive outcomes. Non-pharmacotherapy such as music therapy is potentially associated with improved outcomes. We assessed the effects of music therapy on patients with dementia to evaluate its potential benefits on dementia. Two independent reviewers searched MEDLINE, EMBASE, CINAHL, CENTRAL, and ClinicalTrials.gov databases for clinical trials, using the keywords “music therapy” and “dementia”. Study outcomes included cognitive function, behavioral and psychological symptoms of dementia (BPSD), and quality of life. A total of 82 studies were included, of which 43 were interventional clinical trials, and 39 were systematic reviews or meta-analyses. Significant improvements in verbal fluency occurred after music therapy, with significant reductions in anxiety, depression, and apathy. There were no significant improvements in cognition or daily functioning, and the results on quality of life and agitation were ambiguous. Limitations of studies included low patient numbers, lack of standardized music therapy, and high heterogeneity in outcomes. More large-scale clinical trials would allow for clearer conclusions on the benefits of music therapy in patients with dementia.
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1. Introduction


The aging population is increasing rapidly, and it is predicted that one out of six people will be aged 65 years and over in 2050 [1]. Dementia is a not part of normal aging, but it has gained increased awareness globally, as summarized in a recent systematic review on the prevalence and incidence of dementia [2]. In addition to age, other risk factors for dementia include family history (genetics), cardiovascular risks (e.g., hypertension, dyslipidemia, cigarette smoking, stroke), and female gender [3].



According to the American Psychiatric Association’s Diagnostic and Statistical Manual, Fifth Edition (DSM-5), dementia is a major neurocognitive disorder that is diagnosed when one or more cognitive domains, such as complex attention, executive ability, learning and memory, language, praxis, and social cognition, are impaired. It should be noted that dementia is not a disease, but rather a syndrome that can present in different forms such as Alzheimer’s disease, vascular dementia, mixed Alzheimer’s disease and cerebrovascular disease, and Lewy body dementia. Alzheimer’s disease accounts for 60% of dementia cases [4]. The standard pharmacological treatment for dementia is cholinesterase inhibitors, which can delay the deterioration of cognitive function. However, cholinesterase inhibitors have limited efficacy with small improvements of symptoms related to non-cognitive outcomes [5]. Music therapy is used as an alternative or adjunct treatment in some cases of dementia [6].



Music therapy has a long history, where the first documented music therapy session consisted of a group of musicians performing in patients’ wards; benefits included reduced pain and “calming and stimulating effects”, as quoted by hospital staff members [7]. According to the American Music Therapy Association, music therapy is defined as “the clinical and evidence-based use of music interventions to accomplish individualized goals within a therapeutic relationship by a credentialed professional who has completed an approved music therapy program” [8].



Music therapy can be delivered in several modalities, as shown in Table 1, and can be divided into active participation (playing instruments/singing) or passive participation (listening). The therapy can be carried out at home or in aged care residences with either one-on-one or group sessions.



This review assesses the effects of music therapy on patients with dementia by considering outcomes explored in clinical trials.




2. Materials and Methods


We searched MEDLINE, EMBASE, CINAHL, CENTRAL, and ClinicalTrials.gov databases for clinical trials reported from 1 January 1946 up to 1 May 2020. Search keywords included “music therapy” and “dementia”. A detailed search strategy for MEDLINE and EMBASE via Ovid is presented in Appendix A. Search filters suggested by the British Medical Journal’s Knowledge Centre and CareSearch were used to maximize sensitivity. To further increase the sensitivity of our search, the reference lists from previously published reviews on music therapy and dementia were also searched.



All clinical trials were used to create a more comprehensive review. These included interventional trials (such as randomized controlled trials) and observational trials (such as cohort studies, case-control studies, case series, and case studies). Systematic reviews and meta analyses of clinical trials were also included. All study outcomes were included, provided that the study population was clinically diagnosed with any stage of dementia. Primary study outcomes included cognitive, behavioral, and psychological symptoms of dementia (BPSD), including anxiety, depression, agitation, and apathy. Secondary outcomes included daily functioning, physiological outcomes, and quality of life. While music therapy might be implemented in various forms such as individualized or group sessions with active or passive participation, all types of music therapy were included in this review.



Studies with music therapy combined with other interventions (meditation, drawing, etc.) as the primary intervention, were excluded, for increased accuracy. Studies with patients having unclear clinical diagnosis of dementia were also excluded. Studies with rhythmic auditory stimulation as intervention were excluded. The inclusion and exclusion criteria are shown in Table 2. Screening of eligible publications was carried out by two independent reviewers (HLL and WTVL), with the search results exported to and de-duplicated by Endnote X9. Disagreements were reviewed by a third independent reviewer (IL) and were resolved through discussion.



After the removal of duplicate studies, 616 records were screened, and 82 studies were included in this review. A flowchart of the selection process is shown in Figure 1.



Among the 82 included studies, 43 were interventional clinical trials and 39 were systematic reviews or meta-analyses. Hence, the results were synthesized from the 43 trials. For each study, the population, modality of music intervention, control group, and outcomes were extracted in a standardized manner, using Microsoft Excel. The data were coded by categorizing each outcome in the included studies into “significant”, “mixed”, or “insignificant” effects. The findings in turn populated the results table (Table 3), according to the modality of the music therapy and outcomes.




3. Results


3.1. Cognition


3.1.1. Overall Cognition


Thirteen studies reported overall cognition as an outcome, with 4 showing significant improvements and 8 reporting no significant improvements. One study reported a mixed effect, as only improvement in the abstraction domain of cognition was observed [10].



In one RCT involving 30 elderly patients that explored the effects of song-writing [11], patients in the experimental group showed significant increases in the MMSE (Korean adaptation) score, with significant improvements in language function, orientation, and memory scores.



However, another RCT showed no significant improvement in cognition when 59 patients were randomly assigned to a music therapy group or a control group [12]. The music therapy group used musical instruments in a nonverbal environment with a music therapist. The findings suggested that playing musical instruments does not improve cognition in patients living with dementia. Another study that explored the effects of lyric reading produced similar findings [13].



Results were mixed for the effects of other forms of music therapy on the cognitive status in patients living with dementia. In one RCT, listening to music only improved the abstraction domain after adjustments for sex, age, education level, neuropsychiatric inventory, and corresponding baseline measurements [10]. For music therapy involving two or more modalities, such as both listening to music and singing, only one out of four studies reported improvements in the overall cognition in the intervention group [14].




3.1.2. Memory


Results for the effect of music therapy on the memory of patients living with dementia were mixed, with 4 out of 5 studies reporting significant improvements. Two RCTs assessed the effects of singing on memory; one study reported significant improvements in memory, as measured by a comprehensive battery of neuropsychological tests [15], while the other study found no significant differences between the intervention and control groups when the Mini-Mental State Examination was used as an assessment tool [13]. It is worth noting that significant improvements in memory occurred in the two studies that used a combined music therapy modality [16,17].




3.1.3. Language


All 3 RCTs with language or verbal fluency as an outcome reported significant improvements in the music therapy groups [11,13,18]. Music therapy modalities that improved language performance included singing, song writing, lyric reading, and combined music therapy.





3.2. Behavioral and Psychological Symptoms of Dementia (BPSDs)


3.2.1. Overall BPSD


Both RCTs that explored the effects of singing on BPSD showed significant reductions in BPSD in patients living with dementia, as measured by the neuropsychiatric inventory [13,19]. Two RCTs that used a combined music therapy modality also reported reduced overall BPSD [20,21]. However, results were mixed for music listening and using musical instruments.




3.2.2. Anxiety and Depression


Most of the included studies showed a significant reduction in either anxiety or depression, or both. Among the 7 studies with music listening as the primary intervention, 5 studies reported that music listening significantly improved mood, while no significant effect was observed in the remaining 2 studies. All but one study from the 7 studies that used a combined music therapy modality showed significantly improved mood in the music therapy group. An RCT involving 59 patients reported a significant reduction in anxiety measured by the State Trait Anxiety Inventory, but no significant reduction in depression when measured by the Geriatric Depression Scale [22].




3.2.3. Agitation


There were mixed results for the studies of the effect of music therapy on agitation, in patients living with dementia. While 6 out of 8 studies reported significantly reduced agitation when music listening was the primary intervention, mixed results were observed for the studies exploring the effects of a combined music therapy, in which music listening was also frequently involved. It is worth noting that in a crossover trial in which Baroque music was played to 75 patients, an adverse effect was observed where there was a significantly increased number of episodes of agitated behavior when music was played [23].





3.3. Apathy


Levels of apathy were reduced in the two of the trials in which active music therapy was implemented (using musical instruments and combined music therapy respectively) in 137 patients [24,25]. Another study exploring the effects of music listening reported that apathy was significantly reduced in the intervention group in which live music was played, but no significant effect was observed for the group in which pre-recorded music was played (need reference for this study). This suggests that patient participation might be a factor affecting apathy.




3.4. Daily Functioning


Two studies with daily functioning as an outcome reported no significant improvements in the music therapy group [26,27]. Music therapy modalities in these trials included singing, playing musical instruments, and lyric reading.




3.5. Physiological Outcomes


A non-randomized controlled trial reported that music therapy significantly lowered plasma interleukin-6 and catecholamine levels, in addition to significantly lowering the complications of congestive heart failure [28]. Mixed results were reported on the relationship between music therapy and salivary cortisol levels, which is a marker of stress.




3.6. Quality of Life


Mixed results were reported on the effects of music therapy on the quality of life. Four trials reported significant improvements while two trials did not observe significant effects.





4. Discussion


Our systematic review of studies on the effects of music therapy of patients living with dementia suggests significant improvements in verbal and language fluency, alleviation of BPSD including anxiety and depression and reduced levels of apathy. These findings are generally in line with previous reports on the potential benefits of music therapy in improving the behavioral symptoms in patients living with dementia [53,54]. However, our study suggests that music therapy failed to significantly improve the overall aspects of cognition (such as memory, orientation, and registration), agitation, daily functioning, and the quality of life of patients living with dementia.



The observed benefits of music therapy in improving verbal and language fluency could have a biological basis. Verbal production is mediated by a language output system that is neurologically distinct from the melodic output system [55]. Nonetheless, recall of familiar melodies with lyrics is preserved in patients who cannot recall melodies without lyrics, after experiencing a stroke [56]. This suggests the simultaneous formation of integrated memories of melodies and lyrics. Coincidently, the modalities of music therapy used in studies that show improvement in verbal and language fluency all included a language component. This might suggest that lyrics in pieces used for music therapy could play an important role in memory formation activation, and hence improve verbal fluency in patients living with dementia.



The ability of music therapy to alleviate anxiety and depression is apparent in the selected groups of patients [57,58]. This finding is in keeping with a previous meta-analysis on patients living with dementia [59]. Apathy was also reduced, which was in agreement with a previous meta-analysis where patients living with dementia demonstrated improved apathy after music therapy [60]. However, many studies did not specify the type of music used; the selection of music might therefore be subject to personal bias—for example, the authors might choose happier or more light-hearted music and influence symptom alleviation.



Interestingly, our review shows that overall cognition and related aspects such as memory, orientation, and registration, are not significantly improved by music therapy. One possible explanation is that the improved cognition reported in the literature could be mostly due to an improvement in verbal and language fluency, although this would require confirmation by future studies. While most forms of music might be helpful in relieving BPSD, there might be subtle differences with some types of music, such as Baroque music, which might be more musically activating and complex, and which could inadvertently increase the agitation levels in patients [13]. The assessment of daily functioning and quality of life is largely dependent on the motor skills and intention of action in patients living with dementia, neither of which is the focus of music therapy. The short-term benefits of music therapy in alleviating BPSD, possibly due to inducing comfort and emotional safety [61], might not sustain in the long-term and, hence might not improve the quality of life of patients living with dementia.



The extrapolation of our review findings could be difficult due to the highly heterogeneous study designs used in the different trials. Music therapies used in the studies demonstrate large variations in duration, genres of music, and forms of appreciation. This makes it difficult for us to consistently assess the quality of individual studies. Practically, however, such heterogeneity makes sense, as music encompasses a broad spectrum and music therapy of any nature should be tailored to generalized patient goals, as recommended by the American Music Therapy Association [62].



Recent systematic reviews and meta-analyses that investigated the effects of music therapy suggested that music therapy could be useful in improving the domains of memory [63] and agitation [64], in patients living with dementia. Our review findings differed in both domains, as our criterion was more stringent because we reported the overall effect of music therapy as mixed when there was at least one study showing statistically insignificant trends. Interestingly, one of these recent reviews found supportive evidence for the use of music therapy in alleviating BPSD and anxiety in patients living with dementia, similar to our findings [53].



There were a number of additional limitations in our study. First, most studies did not distinguish between depression, agitation, or apathy as conditions secondary to dementia, or as independently coexisting conditions with dementia. This might produce a confounding effect. Second, it was unclear if alleviations of symptoms were attributed to the therapeutic effects of music, or if the changes were a part of the natural disease progression of dementia. For example, symptoms of depression might be alleviated, as the severity of dementia worsened in some patients. Third, music therapy sessions that were generalized or administered in groups were not differentiated in the analysis and extrapolation of results. This might overlook the benefits of each of these modes of administration, for example the increased social interaction in group interventions versus the tailor-made choice of music to meet individual needs. Fourth, the outcomes reported were measured using different tools or scales (see Results). These assessments were often not performance-based or made by clinicians, but rather were observation-based by carers of these patients, thus, introducing possible reporting bias. That said, caregiver stress or burden was not specifically measured in the studies. Fifth, due to the highly heterogeneous study designs and reporting of results, quality assessment of each included study was not performed, as there was no single tool that could comprehensively evaluate all of these studies. Lastly, the results on physiological outcomes were difficult to generalize as the clinical effects of such surrogate markers were difficult to interpret in different settings.



The results of our review have two important implications in informing best practices. First, the alleviation of BPSD in patients living with dementia who received music therapy might suggest the reduction of caregiver stress or burden, as suggested by the included studies, as well as other evidence in the literature [13,15,20,31,65]. However, this observation was not an outcome set in our review, hence, it warranted confirmation from further independent studies. Second, the benefits of music therapy could be potentially complimentary to pharmacotherapy in patients living with dementia. Pharmacotherapy, such as with cholinesterase inhibitors, was associated with improvement in cognitive function and daily activities [66,67], whereas music therapy could be associated with improvement in verbal fluency and reductions in anxiety, depression, and apathy. Further studies are warranted to investigate the combined effects of pharmacotherapy and music therapy in the care of older adults living with dementia.




5. Conclusions


Music therapy could improve verbal fluency and reduce anxiety, depression, and apathy in selected patients living with dementia, although there does not appear to be proven benefits on memory, daily function, or overall quality of life. More clinical trials are needed to allow for more definitive conclusions on the therapeutic value of music therapy to patients with dementia.
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Appendix A


Search strategy for Medline via Ovid



1. review.pt.



2. (medline or medlars or embase or pubmed or cochrane).tw,sh.



3. (scisearch or psychinfo or psycinfo).tw,sh.



4. (psychlit or psyclit).tw,sh.



5. cinahl.tw,sh.



6. ((hand adj2 search$) or (manual$ adj2 search$)).tw,sh.



7. (electronic database$ or bibliographic database$ or computeri?ed database$ or online database$).tw,sh.



8. (pooling or pooled or mantel haenszel).tw,sh.



9. (peto or dersimonian or der simonian or fixed effect).tw,sh.



10. (retraction of publication or retracted publication).pt.



11. or/2–10



12. 1 and 11



13. meta-analysis.pt.



14. meta-analysis.sh.



15. (meta-analys$ or meta analys$ or metaanalys$).tw,sh.



16. (systematic$ adj5 review$).tw,sh.



17. (systematic$ adj5 overview$).tw,sh.



18. (quantitativ$ adj5 review$).tw,sh.



19. (quantitativ$ adj5 overview$).tw,sh.



20. (quantitativ$ adj5 synthesis$).tw,sh.



21. (methodologic$ adj5 review$).tw,sh.



22. (methodologic$ adj5 overview$).tw,sh.



23. (integrative research review$ or research integration).tw.



24. or/13–23



25. 12 or 24



26. randomized controlled trial.pt.



27. (random$ or placebo$ or single blind$ or double blind$ or triple blind$).ti,ab.



28. (retraction of publication or retracted publication).pt.



29. or/26–28



30. (animals not humans).sh.



31. ((comment or editorial or meta-analysis or practice-guideline or review or letter) not randomized controlled trial).pt.



32. (random sampl$ or random digit$ or random effect$ or random survey or random regression).ti,ab. not randomized controlled trial.pt.



33. 29 not (30 or 31 or 32)



34. exp cohort studies/



35. cohort$.tw.



36. controlled clinical trial.pt.



37. epidemiologic methods/



38. limit 4 to yr=1966–1989



39. exp case-control studies/



40. (case$ and control$).tw.



41. (case$ and series).tw.



42. case reports.pt.



43. (case$ adj2 report$).tw.



44. (case$ adj2 stud$).tw.



45. or/34–36,38–44



46. exp music therapy/



47. exp music/



48. exp dementia/ or dement$.ti,ab. or alzheimer$.mp.



49. 46 or 47



50. 25 or 33 or 45



51. 48 and 49 and 50



Search strategy for Embase via Ovid



1. exp cohort analysis/



2. exp longitudinal study/



3. exp prospective study/



4. exp follow up/



5. cohort$.tw.



6. exp case control study/



7. (case$ and control$).tw.



8. exp case study/



9. (case$ and series).tw.



10. case report/



11. (case$ adj2 report$).tw.



12. (case$ adj2 stud$).tw.



13. or/1–12



14. (random$ or placebo$ or single blind$ or double blind$ or triple blind$).ti,ab.



15. RETRACTED ARTICLE/



16. or/14–15



17. (animal$ not human$).sh,hw.



18. (book or conference paper or editorial or letter or review).pt. not exp randomized controlled trial/



19. (random sampl$ or random digit$ or random effect$ or random survey or random regression).ti,ab. not exp randomized controlled trial/



20. 16 not (17 or 18 or 19)



21. exp review/



22. (literature adj3 review$).ti,ab.



23. exp meta analysis/



24. exp systematic review/



25. or/21–24



26. (medline or medlars or embase or pubmed or cinahl or amed or psychlit or psyclit or psychinfo or psycinfo or scisearch or cochrane).ti,ab.



27. 15 or 26



28. 25 and 27



29. (systematic$ adj2 (review$ or overview)).ti,ab.



30. (meta?anal$ or meta anal$ or meta-anal$ or metaanal$ or metanal$).ti,ab.



31. 28 or 29 or 30



32. exp dementia/ or dement$.ti,ab. or alzheimer$.mp.



33. exp music therapy/



34. exp music/



35. 33 or 34



36. 13 or 20 or 31



37. 32 and 35 and 3





References


	



Department of Economic and Social Affairs; United Nations. World Population Prospects 2019: Highlights. 2019. Available online: https://population.un.org/wpp/Publications/Files/WPP2019_10KeyFindings.pdf (accessed on 24 July 2020).

	



Fiest, K.M.; Jetté, N.; Roberts, J.I.; Maxwell, C.J.; Smith, E.E.; Black, S.E.; Hogan, D.B. The Prevalence and Incidence of Dementia: A Systematic Review and Meta-analysis. Can. J. Neurol. Sci. 2016, 43, S3–S50. [Google Scholar] [CrossRef] [PubMed]

	



Alzheimer’s Society. Risk Factors for Dementia (Factsheet 450LP). 2016. Available online: https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_risk_factors_for_dementia.pdf (accessed on 24 July 2020).

	



Kalaria, R.N.; Maestre, G.E.; Arizaga, R.; Friedland, R.P.; Galasko, D.; Hall, K.; Antuono, P. Alzheimer’s disease and vascular dementia in developing countries: Prevalence, management, and risk factors. Lancet Neurol. 2008, 7, 812–826. [Google Scholar] [CrossRef]

	



Blanco-Silvente, L.; Castells, X.; Saez, M.; Barceló, M.A.; Garre-Olmo, J.; Vilalta-Franch, J.; Capellà, D. Discontinuation, Efficacy, and Safety of Cholinesterase Inhibitors for Alzheimer’s Disease: A Meta-Analysis and Meta-Regression of 43 Randomized Clinical Trials Enrolling 16 106 Patients. Int. J. Neuropsychopharmacol. 2014, 20, 519–528. [Google Scholar] [CrossRef]

	



Raglio, A.; Filippi, S.; Bellandi, D.; Stramba-Badiale, M. Global music approach to persons with dementia: Evidence and practice. Clin. Interv. Aging 2014, 9, 1669. [Google Scholar] [CrossRef]

	



Davis, W.B.; Gfeller, K.E.; Thaut, M. An Introduction to Music Therapy: Theory and Practice; American Music Therapy Association: Silver Spring, MD, USA, 2008. [Google Scholar]

	



Definition and Quotes about Music Therapy. Available online: https://www.musictherapy.org/about/quotes/ (accessed on 10 August 2020).

	



Bruscia, K.E. Defining Music Therapy; Gilsum, N.H., Ed.; Barcelona: New Braunfels, TX, USA, 1998. [Google Scholar]

	



Li, C.; Liu, C.; Yang, Y.; Chou, M.; Chen, C.; Lai, C. Adjunct effect of music therapy on cognition in Alzheimer’s disease in Taiwan: A pilot study. Neuropsychiatr. Dis. Treat. 2015, 11, 291. [Google Scholar] [CrossRef]

	



Hong, I.S.; Choi, M.J. Songwriting oriented activities improve the cognitive functions of the aged with dementia. Arts Psychother. 2011, 38, 221–228. [Google Scholar] [CrossRef]

	



Raglio, A.; Bellelli, G.; Traficante, D.; Gianotti, M.; Ubezio, M.C.; Villani, D.; Trabucchi, M. Efficacy of Music Therapy in the Treatment of Behavioral and Psychiatric Symptoms of Dementia. Alzheimer Dis. Assoc. Disord. 2008, 22, 158–162. [Google Scholar] [CrossRef]

	



Lyu, J.; Zhang, J.; Mu, H.; Li, W.; Champ, M.; Xiong, Q.; Li, M. The Effects of Music Therapy on Cognition, Psychiatric Symptoms, and Activities of Daily Living in Patients with Alzheimer’s Disease. J. Alzheimers Dis. 2018, 64, 1347–1358. [Google Scholar] [CrossRef]

	



Chu, H.; Yang, C.; Lin, Y.; Ou, K.; Lee, T.; O’Brien, A.P.; Chou, K. The Impact of Group Music Therapy on Depression and Cognition in Elderly Persons with Dementia. Biol. Res. Nurs. 2013, 16, 209–217. [Google Scholar] [CrossRef]

	



Särkämö, T.; Tervaniemi, M.; Laitinen, S.; Numminen, A.; Kurki, M.; Johnson, J.K.; Rantanen, P. Cognitive, Emotional, and Social Benefits of Regular Musical Activities in Early Dementia: Randomized Controlled Study. Gerontologist 2013, 54, 634–650. [Google Scholar] [CrossRef]

	



Ceccato, E.; Vigato, G.; Bonetto, C.; Bevilacqua, A.; Pizziolo, P.; Crociani, S.; Barchi, E. STAM Protocol in Dementia. Am. J. Alzheimers Dis. Other Dement. 2012, 27, 301–310. [Google Scholar] [CrossRef] [PubMed]

	



Lord, T.R.; Garner, J.E. Effects of Music on Alzheimer Patients. Percept. Mot. Skills 1993, 76, 451–455. [Google Scholar] [CrossRef] [PubMed]

	



Suzuki, M.; Kanamori, M.; Watanabe, M.; Nagasawa, S.; Kojima, E.; Ooshiro, H.; Nakahara, D. Behavioral and endocrinological evaluation of music therapy for elderly patients with dementia. Nurs. Health Sci. 2004, 6, 11–18. [Google Scholar] [CrossRef] [PubMed]

	



Wang, Z.; Li, Z.; Xie, J.; Wang, T.; Yu, C.; An, N. Music therapy improves cognitive function and behavior in patients with moderate Alzheimer’s disease. Int. J. Clin. Exp. Med. 2018, 11, 4808–4814. [Google Scholar]

	



Choi, A.; Lee, M.S.; Cheong, K.; Lee, J. Effects of Group Music Intervention on Behavioral and Psychological Symptoms in Patients with Dementia: A Pilot-Controlled Trial. Int. J. Neurosci. 2009, 119, 471–481. [Google Scholar] [CrossRef]

	



Svansdottir, H.B.; Snaedal, J. Music therapy in moderate and severe dementia of Alzheimer’s type: A case–control study. Int. Psychogeriatr. 2006, 18, 613–621. [Google Scholar] [CrossRef]

	



Pongan, E.; Tillmann, B.; Leveque, Y.; Trombert, B.; Getenet, J.C.; Auguste, N.; Rouch, I. Can Musical or Painting Interventions Improve Chronic Pain, Mood, Quality of Life, and Cognition in Patients with Mild Alzheimer’s Disease? Evidence from a Randomized Controlled Trial. J. Alzheimers Dis. 2017, 60, 663–677. [Google Scholar] [CrossRef]

	



Nair, B.K.; Heim, C.; Krishnan, C.; D’este, C.; Marley, J.; Attia, J. The effect of Baroque music on behavioural disturbances in patients with dementia. Australas. J. Ageing 2011, 30, 11–15. [Google Scholar] [CrossRef]

	



Raglio, A.; Bellelli, G.; Traficante, D.; Gianotti, M.; Ubezio, M.; Gentile, S.; Trabucchi, M. Efficacy of music therapy treatment based on cycles of sessions: A randomised controlled trial. Aging Ment. Health 2010, 14, 900–904. [Google Scholar] [CrossRef]

	



Tang, Q.; Zhou, Y.; Yang, S.; Thomas, W.K.; Smith, G.D.; Yang, Z.; Chung, J.W. Effect of music intervention on apathy in nursing home residents with dementia. Geriatr. Nurs. 2018, 39, 471–476. [Google Scholar] [CrossRef]

	



Lin, Y.; Chu, H.; Yang, C.; Chen, C.; Chen, S.; Chang, H.; Chou, K. Effectiveness of group music intervention against agitated behavior in elderly persons with dementia. Int. J. Geriatr. Psychiatry 2010, 26, 670–678. [Google Scholar] [CrossRef] [PubMed]

	



De la Rubia Ortí, J.E.; García-Pardo, M.P.; Iranzo, C.C.; Madrigal, J.J.; Castillo, S.S.; Rochina, M.J.; Gascó, V.J. Does Music Therapy Improve Anxiety and Depression in Alzheimer’s Patients? J. Altern. Complement. Med. 2018, 24, 33–36. [Google Scholar] [CrossRef] [PubMed]

	



Okada, K.; Kurita, A.; Takase, B.; Otsuka, T.; Kodani, E.; Kusama, Y.; Atarashi, H.; Mizuno, K. Effects of Music Therapy on Autonomic Nervous System Activity, Incidence of Heart Failure Events, and Plasma Cytokine and Catecholamine Levels in Elderly Patients with Cerebrovascular Disease and Dementia. Int. Heart J. 2009, 50, 95–110. [Google Scholar] [CrossRef] [PubMed]

	



Sánchez, A.; Maseda, A.; Marante-Moar, M.P.; Labra, C.D.; Lorenzo-López, L.; Millán-Calenti, J.C. Comparing the Effects of Multisensory Stimulation and Individualized Music Sessions on Elderly People with Severe Dementia: A Randomized Controlled Trial. J. Alzheimers Dis. 2016, 52, 303–315. [Google Scholar] [CrossRef]

	



Shiltz, D.L.; Lineweaver, T.T.; Brimmer, T.; Cairns, A.C.; Halcomb, D.S.; Juett, J.; Plewes, J. “Music First” An Alternative or Adjunct to Psychotropic Medications for the Behavioral and Psychological Symptoms of Dementia. GeroPsych 2018, 31, 17–30. [Google Scholar] [CrossRef]

	



Narme, P.; Clément, S.; Ehrlé, N.; Schiaratura, L.; Vachez, S.; Courtaigne, B.; Samson, S. Efficacy of Musical Interventions in Dementia: Evidence from a Randomized Controlled Trial. J. Alzheimers Dis. 2013, 38, 359–369. [Google Scholar] [CrossRef]

	



Ho, R.T.; Fong, T.C.; Sing, C.; Lee, P.H.; Leung, A.B.; Chung, K.S.; Kwok, J.K. Managing behavioral and psychological symptoms in Chinese elderly with dementia via group-based music intervention: A cluster randomized controlled trial. Dementia 2018, 18, 2785–2798. [Google Scholar] [CrossRef]

	



Sakamoto, M.; Ando, H.; Tsutou, A. Comparing the effects of different individualized music interventions for elderly individuals with severe dementia. Int. Psychogeriatr. 2013, 25, 775–784. [Google Scholar] [CrossRef]

	



Kwak, J.; Anderson, K.; Valuch, K.O. Findings from a Prospective Randomized Controlled Trial of an Individualized Music Listening Program for Persons With Dementia. J. Appl. Gerontol. 2018, 39, 567–575. [Google Scholar] [CrossRef]

	



Raglio, A.; Bellandi, D.; Baiardi, P.; Gianotti, M.; Ubezio, M.C.; Zanacchi, E.; Stramba-Badiale, M. Effect of Active Music Therapy and Individualized Listening to Music on Dementia: A Multicenter Randomized Controlled Trial. J. Am. Geriatr. Soc. 2015, 63, 1534–1539. [Google Scholar] [CrossRef]

	



Guétin, S.; Portet, F.; Picot, M.; Pommié, C.; Messaoudi, M.; Djabelkir, L.; Touchon, J. Effect of Music Therapy on Anxiety and Depression in Patients with Alzheimer’s Type Dementia: Randomised, Controlled Study. Dement. Geriatr. Cogn. Disord. 2009, 28, 36–46. [Google Scholar] [CrossRef] [PubMed]

	



Maseda, A.; Cibeira, N.; Lorenzo-López, L.; González-Abraldes, I.; Buján, A.; Labra, C.D.; Millán-Calenti, J.C. Multisensory Stimulation and Individualized Music Sessions on Older Adults with Severe Dementia: Effects on Mood, Behavior, and Biomedical Parameters. J. Alzheimers Dis. 2018, 63, 1415–1425. [Google Scholar] [CrossRef] [PubMed]

	



Ragneskog, H.; Bråne, G.; Karlsson, I.; Kihlgren, M. Influence of Dinner Music on Food Intake and Symptoms Common in Dementia. Scand. J. Caring Sci. 1996, 10, 11–17. [Google Scholar] [CrossRef] [PubMed]

	



Sung, H.; Chang, A.M.; Lee, W. A preferred music listening intervention to reduce anxiety in older adults with dementia in nursing homes. J. Clin. Nurs. 2010, 19, 1056–1064. [Google Scholar] [CrossRef] [PubMed]

	



Clarkson, K.A.; Cassidy, K.; Eskes, G.A. Singing Soothes: Music Concerts for the Management of Agitation in Older Adults with Dementia. Can. J. Geriatr. 2007, 10, 80–87. [Google Scholar]

	



Sung, H.; Lee, W.; Li, T.; Watson, R. A group music intervention using percussion instruments with familiar music to reduce anxiety and agitation of institutionalized older adults with dementia. Int. J. Geriatr. Psychiatry 2011, 27, 621–627. [Google Scholar] [CrossRef]

	



Cooke, M.L.; Moyle, W.; Shum, D.H.; Harrison, S.D.; Murfield, J.E. A randomized controlled trial exploring the effect of music on agitated behaviours and anxiety in older people with dementia. Aging Ment. Health 2010, 14, 905–916. [Google Scholar] [CrossRef]

	



Cooke, M.; Moyle, W.; Shum, D.; Harrison, S.; Murfield, J. A Randomized Controlled Trial Exploring the Effect of Music on Quality of Life and Depression in Older People with Dementia. J. Health Psychol. 2010, 15, 765–776. [Google Scholar] [CrossRef]

	



Chang, F.; Huang, H.; Lin, K.; Lin, L. The effect of a music programme during lunchtime on the problem behaviour of the older residents with dementia at an institution in Taiwan. J. Clin. Nurs. 2010, 19, 939–948. [Google Scholar] [CrossRef]

	



Garland, K.; Beer, E.; Eppingstall, B.; O’connor, D.W. A Comparison of Two Treatments of Agitated Behavior in Nursing Home Residents with Dementia: Simulated Family Presence and Preferred Music. Am. J. Geriatr. Psychiatry 2007, 15, 514–521. [Google Scholar] [CrossRef]

	



Ragneskog, H.; Asplund, K.; Kihlgren, M.; Norberg, A. Individualized music played for agitated patients with dementia: Analysis of video-recorded sessions. Int. J. Nurs. Pract. 2001, 7, 146–155. [Google Scholar] [CrossRef] [PubMed]

	



Jennings, B.; Vance, D. The Short-Term Effects of Music Therapy on Different Types of Agitation in Adults with Alzheimer’s. Act. Adapt. Aging 2002, 26, 27–33. [Google Scholar] [CrossRef]

	



Ridder, H.M.; Stige, B.; Qvale, L.G.; Gold, C. Individual music therapy for agitation in dementia: An exploratory randomized controlled trial. Aging Ment. Health 2013, 17, 667–678. [Google Scholar] [CrossRef]

	



Ledger, A.J.; Baker, F.A. An investigation of long-term effects of group music therapy on agitation levels of people with Alzheimer’s Disease. Aging Ment. Health 2007, 11, 330–338. [Google Scholar] [CrossRef] [PubMed]

	



Vink, A.C.; Zuidersma, M.; Boersma, F.; Jonge, P.D.; Zuidema, S.U.; Slaets, J.P. The effect of music therapy compared with general recreational activities in reducing agitation in people with dementia: A randomised controlled trial. Int. J. Geriatr. Psychiatry 2012, 28, 1031–1038. [Google Scholar] [CrossRef]

	



Holmes, C.; Knights, A.; Dean, C.; Hodkinson, S.; Hopkins, V. Keep music live: Music and the alleviation of apathy in dementia subjects. Int. Psychogeriatr. 2006, 18, 623–630. [Google Scholar] [CrossRef] [PubMed]

	



Takahashi, T.; Matsushita, H. Long-Term Effects of Music Therapy on Elderly with Moderate/Severe Dementia. J. Music Ther. 2006, 43, 317–333. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, Y.; Cai, J.; An, L.; Hui, F.; Ren, T.; Ma, H.; Zhao, Q. Does music therapy enhance behavioral and cognitive function in elderly dementia patients? A systematic review and meta-analysis. Ageing Res. Rev. 2017, 35, 1–11. [Google Scholar] [CrossRef]

	



Gómez-Romero, M.; Jiménez-Palomares, M.; Rodríguez-Mansilla, J.; Flores-Nieto, A.; Garrido-Ardila, E.M.; González López-Arza, M.V. Benefits of music therapy on behaviour disorders in subjects diagnosed with dementia: A systematic review. Neurologia 2017, 32, 253–263. [Google Scholar] [CrossRef]

	



Peretz, I.; Gagnon, L.; Hébert, S.; Macoir, J. Singing in the Brain: Insights from Cognitive Neuropsychology. Music Percept. 2004, 21, 373–390. [Google Scholar] [CrossRef]

	



Steinke, W.R.; Cuddy, L.L.; Jakobson, L.S. Dissociations among functional subsystems governing melody recognition after right-hemisphere damage. Cogn. Neuropsychol. 2001, 18, 411–437. [Google Scholar] [CrossRef] [PubMed]

	



Bradt, J.; Dileo, C.; Magill, L.; Teague, A. Music interventions for improving psychological and physical outcomes in cancer patients. Cochrane Database Syst. Rev. 2016, 8. [Google Scholar] [CrossRef] [PubMed]

	



Kühlmann, A.Y.R.; De Rooij, A.; Kroese, L.F.; Van Dijk, M.; Hunink, M.G.M.; Jeekel, J. Meta-analysis evaluating music interventions for anxiety and pain in surgery. Br. J. Surg. 2018, 105, 773–783. [Google Scholar] [CrossRef] [PubMed]

	



Li, H.C.; Wang, H.H.; Lu, C.Y.; Chen, T.B.; Lin, Y.H.; Lee, I. The effect of music therapy on reducing depression in people with dementia: A systematic review and meta-analysis. Geriatr. Nurs. 2019, 40, 510–516. [Google Scholar] [CrossRef]

	



Tsoi, K.K.F.; Chan, J.Y.C.; Ng, Y.M.; Lee, M.M.Y.; Kwok, T.C.Y.; Wong, S.Y.S. Receptive Music Therapy Is More Effective than Interactive Music Therapy to Relieve Behavioral and Psychological Symptoms of Dementia: A Systematic Review and Meta-Analysis. J. Am. Med. Dir. Assoc. 2018, 19, 568–576. [Google Scholar] [CrossRef]

	



Sihvonen, A.J.; Särkämö, T.; Leo, V.; Tervaniemi, M.; Altenmüller, E.; Soinila, S. Music-based interventions in neurological rehabilitation. Lancet Neurol. 2017, 16, 648–660. [Google Scholar] [CrossRef]

	



American Music Therapy Association. Scope of Music Therapy Practice. Available online: https://www.musictherapy.org/about/scope_of_music_therapy_practice/ (accessed on 22 August 2020).

	



Moreira, S.V.; Justi, F.R.R.; Moreira, M. Can musical intervention improve memory in Alzheimer’s patients? Evidence from a systematic review. Dement. Neuropsychol. 2018, 12, 133–142. [Google Scholar] [CrossRef]

	



Pedersen, S.K.A.; Lugo, R.G.; Andreassen, M.; Sütterlin, S. Effects of Music on Agitation in Dementia: A Meta-Analysis. Front. Psychol. 2017, 8, 742. [Google Scholar] [CrossRef]

	



Schumann, C.; Alexopoulos, P.; Perneczky, R. Determinants of self- and carer-rated quality of life and caregiver burden in Alzheimer disease. Int. J. Geriatr. Psychiatry 2019, 34, 1378–1385. [Google Scholar] [CrossRef]

	



Birks, J.S.; Grimley Evans, J. Rivastigmine for Alzheimer’s disease. Cochrane Database Syst. Rev. 2015, 4. [Google Scholar] [CrossRef]

	



Birks, J.S.; Harvey, R.J. Donepezil for dementia due to Alzheimer’s disease. Cochrane Database Syst. Rev. 2018, 6. [Google Scholar] [CrossRef]








[image: Geriatrics 05 00062 g001 550] 





Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart. 






Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart.



[image: Geriatrics 05 00062 g001]







[image: Table] 





Table 1. Modalities of music therapy.






Table 1. Modalities of music therapy.





	Modalities [9]
	Description





	Song writing
	Usually under the guidance of a music therapist in a group session; patients write lyrics for a melody.



	Directed music listening
	Music is played to patients in individualized sessions, sometimes according to their preference.



	Music and relaxation exercises
	Patients stretch and breathe to the rhythm of music.



	Lyric discussion
	A group-based session where patients discuss the lyrics of a song with each other, often in the presence of a music therapist.



	Singing/Toning
	Patients sing to accompany a given melody with lyrics.



	Moving to music
	Patients move or dance to songs.



	Recording and video creation
	Patients participate in producing a music recording or video.



	Adapted instrument lessons
	Patients learn to play musical instruments with the difficulty adapted to their personal condition.
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Table 2. Inclusion and exclusion criteria of studies.
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	Inclusion Criteria of Study:
	Exclusion Criteria of Study:





	Types of study: Randomized controlled trials (RCTs), cohort studies, case-control studies, case reports and case series, systematic reviews and meta analyses
	Studies with music therapy combined with another intervention (e.g., cognitive enhancement therapies)



	English full-text articles only
	Studies with patients with unclear/possible clinical diagnosis of dementia, or patients with mild cognitive impairment



	Study intervention: music therapy
	Interventions of rhythmic auditory stimulation



	Study population: patients clinically diagnosed with dementia
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Table 3. Summary of studies on music therapy on outcomes.
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Modality of Music Therapy

	
Singing

	
Music Listening

	
Playing Musical Instruments

	
Song-Writing

	
Lyric Reading

	
Combined (2 or More Modalities)




	
Outcomes

	






	
Cognition




	
Improved overall cognition

	
Y: Two studies [15,19] N: One study [13]

	
Y: One study [15] Mixed: One study [10] * N: Two studies [29,30]

	
N: One study [12]

	
Y: One study [11]

	
N: One study [13]

	
Y: One study [14] N: Three studies [18,25,31]




	
Improved memory

	
Y: One study [15] N: One study [13]

	
–

	
–

	
Y: One study [11]

	
N: One study [13]

	
Y: Two studies [16,17]




	
Improved language or verbal fluency

	
Y: One study [13]

	
–

	
–

	
Y: One study [11]

	
Y: One study [13]

	
Y: One study [18]




	
Behavioral and Psychological Symptoms of Dementia (BPSD)




	
Reduced overall BPSD (lower NPI score)

	
Y: Two studies [13,25]

	
Y: Two studies [32,33] N: Three studies [10,34,35]

	
Y: One study [12]

N: One study [35]

	
–

	
Y: One study [13]

	
Y: Two studies [20,21]




	
Reduced anxiety or depression

	
Mixed: One study [22] **

	
Y: Five studies [29,36,37,38,39] N: Two studies [30,40]

	
N: One study [24]

	
–

	
–

	
Y: Six studies [14,17,20,27,31,41] N: One study [42,43] ****




	
Reduced agitation

	
–

	
Y: Six studies [29,30,40,44,45,46] N: Two studies [23,34]

	
Y: One study [24]

	
–

	
–

	
Y: Five studies [18,26,31,47,48] N: Four studies [41,42,49,50]




	
Apathy




	
Reduced apathy

	
–

	
Mixed: One study [51] ***

	
Y: One study [24]

	
–

	
–

	
Y: One study [25]




	
Daily Functioning




	
Improved daily functioning (improved Barthel Index)

	
N: One study [13]

	
–

	
N: One study [12]

	
–

	
N: One study [13]

	
Y: One study [16]




	
Physiological outcomes




	
Reduced congested heart failure events

	
–

	
–

	
–

	
–

	
–

	
Y: One study [28]




	
Reduced pain

	
Y: One study [22]

	
–

	
–

	
–

	
–

	
–




	
Increased appetite

	
–

	
Y: One study [38]

	
–

	
–

	
–

	
–




	
Lowered blood pressure

	
–

	
–

	
–

	
–

	
–

	
Y: One study [52]




	
Decreased IL-6 and catecholamines

	
–

	
–

	
–

	
–

	
–

	
Y: One study [28]




	
Reduction in salivary cortisol

	
–

	
–

	
–

	
–

	
–

	
Y: One study [27] N: Two studies [14,52]




	
Quality of life




	
Improved quality of life

	
Y: One study [22]

	
Y: One study [15] N: One study [33]

	
–

	
–

	
–

	
Y: Two studies [20,33] N: Two studies [43,48]








Y: yes for significant improvement; mixed: mixed effect in the improvement of different sub-categories of measurement; N: no significant improvement. * Music therapy group only showed a significant improvement in abstraction domain after adjustment. ** Anxiety was significantly reduced while no significant effect was observed for depression. *** Live music reduced apathy while pre-recorded music did not. **** [42,43] are from one single trial.
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