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Purpose of the Study: During aging, musical 
activities can help maintain physical and mental 
health and cognitive abilities, but their rehabilitative 
use has not been systematically explored in persons 
with dementia (PWDs). Our aim was to determine 
the efficacy of a novel music intervention based on 
coaching the caregivers of PWDs to use either sing-
ing or music listening regularly as a part of everyday 
care. Design and Methods: Eighty-nine PWD–
caregiver dyads were randomized to a 10-week 
singing coaching group (n = 30), a 10-week music 
listening coaching group (n = 29), or a usual care 
control group (n = 30). The coaching sessions con-
sisted primarily of singing/listening familiar songs 
coupled occasionally with vocal exercises and rhyth-
mic movements (singing group) and reminiscence 
and discussions (music listening group). In addition, 
the intervention included regular musical exercises at 
home. All PWDs underwent an extensive neuropsy-
chological assessment, which included cognitive 
tests, as well as mood and quality of life (QOL) scales, 
before and after the intervention period and 6 months 
later. In addition, the psychological well-being of 

family members was repeatedly assessed with ques-
tionnaires. Results: Compared with usual care, 
both singing and music listening improved mood, 
orientation, and remote episodic memory and to 
a lesser extent, also attention and executive func-
tion and general cognition. Singing also enhanced 
short-term and working memory and caregiver well-
being, whereas music listening had a positive effect 
on QOL. Implications: Regular musical leisure 
activities can have long-term cognitive, emotional, 
and social benefits in mild/moderate dementia and 
could therefore be utilized in dementia care and 
rehabilitation.

Key Words:  Alzheimer’s disease, Coaching, Cognition, 
Memory, Depression

Owing to the aging of the population and the 
rapidly increasing incidence of dementia (Prince 
& Jackson, 2009), providing sufficient care and 
rehabilitation for persons with dementia (PWDs) is 
globally becoming a major challenge for the health 
care system and the society. Most of the burden of 

The Gerontologist 
Cite journal as: The Gerontologist Vol. 54, No. 4, 634–650 
doi:10.1093/geront/gnt100 Advance Access publication September 5, 2013

 634 The Gerontologist

 at T
hom

as Jefferson U
niversity, Scott L

ibrary on M
arch 9, 2015

http://gerontologist.oxfordjournals.org/
D

ow
nloaded from

 

mailto:teppo.sarkamo@helsinki.fi?subject=
http://gerontologist.oxfordjournals.org/


dementia falls on family caregivers, who provide 
primary care for over 70% of the PWDs worldwide  
(Wimo & Prince, 2010) and who are often under 
substantial burden and psychological distress 
(Schneider, Murray, Banerjee, & Mann, 1999). In 
order to alleviate the cognitive, emotional, and 
social impairments associated with dementia and 
to reduce the strain of caring for PWDs, many 
nonpharmacological interventions, such as various 
multicomponent interventions and cognitive 
stimulation and training programs, have been 
developed and shown to be beneficial for improving 
the behavior, cognition, mood, functioning, and 
quality of life (QOL) of the PWDs, as well as the 
well-being of their caregivers (Olazarán et al., 2010).  
However, as the number of PWDs is increasing and 
the rehabilitation resources of public health care 
are becoming more and more limited, it is evident 
that these interventions can be provided only to 
a small portion of the PWD population. A viable 
alternative would be to utilize various cognitively 
stimulating leisure activities (Hall et  al., 2009) 
that could be used by caregivers regularly to help 
maintain the cognitive and emotional capacity of 
the PWD and to ease the burden of his/her care. 
One such potential leisure activity is music.

Neuroimaging studies have shown that music 
engages a large-scale bilateral network of tempo-
ral, frontal, parietal, cerebellar, and limbic/paralim-
bic brain areas that are associated with perception 
of complex acoustic features, such as melody and 
timbre (Alluri et al., 2012), syntactic and semantic 
processing (Koelsch & Siebel, 2005), attention and 
working memory (Janata, Tillmann, & Bharucha, 
2002), episodic and semantic memory (Janata, 
2009), motor and rhythm processing (Zatorre, 
Chen, & Penhune, 2007), and experiencing emo-
tions and reward (Koelsch, 2010). Psychologically, 
music has an important role in emotional self-
regulation, communication, and social interac-
tion throughout life, also during aging (Juslin & 
Sloboda, 2011). Common musical activities, such 
as music listening and singing, can contribute to 
positive aging by increasing emotional well-being, 
maintaining competence, and reducing social iso-
lation (Hays & Minichiello, 2005). In healthy 
older persons, music listening can temporarily 
enhance attention and memory (Mammarella, 
Fairfield, & Cornoldi, 2007; Thompson, Moulin, 
Hayre, & Jones, 2005), and regular musical hob-
bies, such as singing and instrument playing, have 
been associated with better well-being (Cohen 
et  al., 2006) and cognitive functioning (Bugos, 

Perlstein, McCrae, Brophy, & Bedenbaugh, 2007; 
Hanna-Pladdy & MacKay, 2011; Kattenstroth, 
Kolankowska, Kalisch, & Dinse, 2010; Parbery-
Clark, Strait, Anderson, Hittner, & Kraus, 2011; 
Zendel & Alain, 2012), as well as with a reduced 
risk of developing dementia (Verghese et al., 2003).

In Alzheimer’s disease (AD), the ability to per-
ceive music and recognize familiar music and 
musical emotions remains relatively intact even 
in the advanced stages of the illness (Cuddy & 
Duffin, 2005; Johnson et  al., 2011). Music can 
also temporarily reduce anxiety and improve cog-
nitive performance in tasks of verbal and episodic 
memory (Foster & Valentine, 2001; Irish et  al., 
2006; Thompson et al., 2005), as well as enhance 
the encoding and retrieval of verbal information 
in AD patients (Simmons-Stern, Budson, & Ally, 
2010). Based on randomized controlled trials 
(RCTs), music-based interventions can be effec-
tive in alleviating the neuropsychiatric symptoms 
of dementia, such as agitation, depression, and 
anxiety (Guétin et al., 2009; Raglio et al., 2008); 
and also in temporarily enhancing cognitive func-
tioning (Bruer, Spitznagel, & Cloninger, 2007; 
Hokkanen et al., 2008; Van de Winckel, Feys, De 
Weerdt, & Dom, 2004). However, most previous 
studies have focused on relatively short-term and 
specific therapist-led music interventions targeted 
for PWDs with moderate–severe dementia and 
therefore reveal little about the potential long-
term benefits of regular musical leisure activities, 
which would be more widely available for PWDs 
and their caregivers. Currently, there is some tenta-
tive evidence that common musical activities, such 
as music listening, singing, or dancing, provided 
by family members and nurses of PWDs may be 
beneficial in temporarily reducing agitation and 
anxiety and enhancing positive interaction with 
the PWD (Clair, 2002; Garland, Beer, Eppingstall, 
& O’Connor, 2007; Götell, Brown, & Ekman, 
2003). However, there is virtually no experimental 
research about the potential long-term effects of 
regular leisure- or hobby-based musical activities 
in PWDs and their caregivers.

The purpose of the present single-blind RCT 
study was to determine the long-term efficacy 
of a novel dyadic music intervention based on 
coaching the family caregivers and nurses of PWDs 
to use music regularly as a part of everyday care. 
Specifically, we sought to determine the impact of 
the intervention on (a) the cognitive functioning  
of the PWDs, (b) the mood and QOL of the 
PWDs, and (c) the psychological stress and burden 
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of the family members of the PWDs. Two types 
of common musical activities, music listening 
and singing, which are both highly enjoyable and 
easily accessible, but which differ regarding their 
motor and cognitive demand, were contrasted 
with each other and with usual care. Given the 
previously reported positive effects musical 
activities on overall cognitive status (as indicated 
by the Mini-Mental State Examination [MMSE]; 
Bruer et  al., 2007; Hokkanen et  al., 2008; Van 
de Winckel et  al., 2004), executive function and 
working memory (Bugos et  al., 2007; Hanna-
Pladdy & MacKay, 2011; Kattenstroth et  al., 
2010; Mammarella et  al., 2007; Parbery-Clark 
et  al., 2011), and autobiographical (episodic) 
memory (Foster & Valentine, 2001; Irish et  al., 
2006) in elderly persons, we hypothesized that 
regular musical activities would enhance cognitive 
functioning of the PWDs specifically in these 
domains. Moreover, because singing is cognitively 
more demanding in terms of short-term and long-
term memory associated with verbal learning 
and retrieval, motor planning/implementation 
associated with vocal production, and contin- 
uous auditory motor mapping and integration 
associated with monitoring the output and cor- 
recting errors (Dalla Bella, Berkowska, & Sowiński, 
2011) and engages many prefrontal brain areas, 
such as the premotor and supplementary motor 
cortex, dorsolateral prefrontal cortex, inferior 
frontal gyrus, and anterior cingulate cortex, more 
than music listening or rest (Brown, Martinez, & 
Parsons, 2006; Hickok, Buchsbaum, Humphries, 
& Muftuler, 2003; Kleber, Veit, Birbaumer, 
Gruzelier, & Lotze, 2010; Perry et al., 1999), we 
hypothesized that regular singing, in particular, 
would be effective in enhancing domain-general 
cognitive functions such as attention, executive 
function, and working memory. In addition, given 
the emotional efficacy of receptive (Garland et al., 
2007; Irish et  al., 2006; Särkämö et  al., 2008) 
and expressive (Guétin et al., 2009; Raglio et al., 
2008) music interventions in elderly neurological 
patients, we expected that both singing and music 
listening would be beneficial for the mood and 
QOL of the PWDs. Finally, because singing has 
been associated with better physical health (e.g., 
improved heart rate, hormone, and immune 
functions), emotional well-being, and social 
functioning in healthy older adults (Cohen et al., 
2006; Kreutz, Bongard, Rohrmann, Hodapp, 
& Grebe, 2004; Skingley & Bungay, 2010), we 
hypothesized that especially singing would be 

beneficial for the psychological stress and burden 
of the participating family members of the PWDs.

Design and Methods

Participants and Study Design

The participants were PWD–caregiver dyads 
(n  = 89) recruited during years 2009–2011 from 
5 different day activity centers and inpatient cent-
ers in Helsinki and Espoo. The caregivers were 
family members (n = 59; see Table 1) and nurses 
(n  =  30) of the PWDs. The recruited PWDs met 
the following inclusion criteria: (a) mild–moderate 
dementia (Clinical Dementia Rating [CDR] score 
0.5–2), (b) no prior severe psychiatric illness or 
substance abuse, (c) no changes in psychotropic 
medication during the last 3  months, (d) speak 
Finnish, and (5) physically and cognitively able 
to take part in the intervention and undergo the 
neuropsychological testing. The CDR was per-
formed by the nursing staff upon recruitment. 
The dementia diagnosis had been made earlier 
at each center by a geriatrician or a primary care 
physician, and it followed the Finnish Current 
Care Guidelines (Working group appointed by 
the Finnish Medical Society Duodecim, Societas 
Gerontologica Fennica, the Finnish Neurological 
Society, Finnish Psychogeriatric Association, and 
the Finnish Association for General Practice, 
2010). The study was approved by the Ethical 
Boards of the Hospital District of Helsinki and 
Uusimaa and Cities of Helsinki and Espoo, and all 
subjects signed an informed consent.

The overall design of the RCT is illustrated in 
Figure 1. Eligible dyads (n = 89) were randomized 
to a singing group (SG), a music listening group 
(MLG), and a usual care control group (CG), and 
were followed for 9 months. The goal of the music 
intervention groups was to encourage, motivate, 
and guide the caregivers to use either singing or 
music listening regularly with the PWD to enhance 
mood, increase reciprocal communication, and 
support the cognitive abilities of the PWD. The ran-
domization was done a priori as block randomiza-
tion (6 blocks of 15 dyads) with a random number 
generator by a staff member not involved in data 
collection. The cognitive abilities, mood, and QOL 
of the PWDs and the psychological well-being of 
their family members were assessed at three time 
points: before the intervention (baseline), immedi-
ately after the intervention (Follow-up 1, 3 months 
from baseline), and 6  months after the end of 
the intervention (Follow-up 2, 9  months from 
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Table 1. Baseline Demographic and Clinical Characteristics of the PWDs (n = 84)

SG MLG CG

p(n = 27) (n = 29) (n = 28)

Demographical variables
 Age 78.5 (10.4) 79.4 (10.1) 78.4 (11.6) .927 (F)
 Gender (female/male) 16/11 26/3 18/10 .025 (χ2)
 Education levela 3.0 (1.7) 2.8 (2.0) 3.0 (1.7) .857 (F)
 Living situation (home/interval or long- 

 term care)
14/13 14/15 11/17 .627 (χ2)

Dyad partner (spouse/child/sibling or other 
relative/nurse)

12/5/3/7 8/5/5/11 9/9/3/7 .633 (χ2)

Clinical variables
 Dementia etiology (AD/VD/MD/other) 12/6/4/5 14/7/4/4 14/6/3/5 .997 (χ2)
 Years from symptom onsetb 4.4 (2.4) 4.5 (2.8) 5.4 (2.9) .384 (F)
 Dementia medicationc (yes/no) 19/8 16/13 19/9 .440 (χ2)
 Antipsychotic medicationd (yes/no) 4/23 8/21 7/21 .487 (χ2)
 Antidepressant medicatione (yes/no) 14/13 15/14 19/9 .374 (χ2)
 Sedative or sleeping medicationf (yes/no) 15/12 16/13 17/11 .896 (χ2)
 CDR total score 1.0 (0.6) 1.6 (0.5) 1.1 (0.5) .001 (F)
Current leisure activities
 Physical exerciseg 2.4 (1.1) 2.2 (1.3) 2.0 (1.1) .410 (F)
 Social activitiesg 1.9 (0.8) 1.7 (0.8) 1.9 (0.7) .756 (F)
 Singingh 2.5 (1.8) 2.0 (1.8) 1.9 (1.2) .386 (F)
 Music listeningh 4.5 (0.9) 4.5 (0.9) 4.2 (1.2) .799 (H)
 Playing a musical instrumenth 0.1 (0.8) 0.1 (0.4) 0.3 (1.0) .604 (H)
 Dancing or other musical exerciseh 0.8 (1.0) 0.9 (1.3) 1.1 (1.3) .701 (H)
Musical background (starting from childhood)
 Singing (yes/no) 12/15 14/15 17/11 .448 (χ2)
 Playing a musical instrument (yes/no) 14/13 13/16 13/15 .861 (χ2)
 Dancing or other musical exercise (yes/no) 8/19 6/23 9/19 .594 (χ2)

Notes. Data are M (SD) unless otherwise stated. SG = singing group; MLG = music listening group; CG = control group; 
F = one-way analysis of variance; χ2 =chi-square test; AD = Alzheimer’s disease; VD = vascular dementia; MD = mixed dementia; 
CDR = Clinical Dementia Rating; H = Kruskal–Wallis test.

a7-point Likert scale with a range 1 (primary education) to 7 (doctoral level).
bVerified from a next of kin.
cAcetylcholinesterase inhibitors or N-methyl-d-aspartate receptor blockers.
dQuetiapine, risperidon, haloperidol, or olanzapine.
eCitalopram, mirtazapine, or duloxetine.
fBenzodiazepines, zopiclone, or zolpidem.
g5-point Likert scale with a range 0 (never) to 4 (daily).
h6-point Likert scale with a range 0 (never) to 5 (daily)

baseline). All assessments were carried out blinded 
to the group allocation of the participants.

Outcome Measures

A comprehensive neuropsychological testing 
battery (see Table 2) was used to evaluate the fol-
lowing cognitive domains: general cognition, ori-
entation, short-term and working memory, verbal 
learning, delayed memory, verbal skills, visuospa-
tial skills, and attention and executive function. 
In order to reduce the number of variables and 
increase the internal reliability of the domains, 

summary scores of the tests (raw scores) measuring 
each cognitive domain were used in the statistical 
analyses (Särkämö et al., 2008). The testing (dura-
tion 1.5 hr) was carried out in a quiet room at the 
own care unit or home of the PWD by a licensed 
psychologist (T. Särkämö). Parallel versions of the 
memory tests were used in different testing occa-
sions in a counter-balanced way. In addition to the 
standard neuropsychological tests, we included a 
modified version of the autobiographical fluency 
task (Dritschel, Williams, Baddeley, & Nimmo-
Smith, 1992) as a measure of personal episodic 
memory. In the task, the PWD was given 90 s to 
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list as many names of familiar persons (e.g., rela-
tives or friends; first names sufficed) as possible. 
After the completion of the task, the researcher 
reviewed the names with the PWD and asked who 
the persons were and from which age had the PWD 
known them (childhood [age <  15]/youth [age 
15–24]/adulthood [age 25–60]/old age [age > 60]).

Mood and QOL of the PWDs were evaluated 
with the Cornell-Brown Scale for Quality of Life 
(CBS; Ready, Ott, Grace, & Fernandez, 2002) 
and the Quality of Life in Alzheimer’s Disease 
(QOL-AD; Logsdon, Gibbons, McCurry, & Teri, 
2002) scales. The CBS is a modification of the 
Cornell Scale for Depression in Dementia, and it 
includes 19 bipolar items (e.g., anxiety–comfort, 
sadness–happiness, lack of reactivity to pleasant 
events–enjoyment of life’s pleasant events) meas-
uring affectivity, ideational and behavioral distur-
bances, and physical signs and cyclic variations 
associated with depression. For the QOL-AD, a 
15-item version (Edelman, Fulton, Kuhn, & Chang, 
2005) was used, which included items concern-
ing current health, psychological status, behavio-
ral competence, interpersonal environment, and 
self-perception. For both CBS and QOL-AD, total 
(summary) scores were used in the statistical anal-
yses. Both CBS and QOL-AD were administered in 
an interview format in conjunction with the neu-
ropsychological testing. The caregivers also filled 
informant-report versions of CBS and QOL-AD as 
questionnaires. For the 30 PWDs who took part in 
the intervention together with their nurses, these 

data were obtained from family members in 13 
cases (mostly children whose work commitments 
prevented them from taking part in the interven-
tion) and from the nurses in 12 cases (in five cases, 
the data were missing). For the QOL-AD, we per-
formed the group analyses from the self-report 
scores, the caregiver-report scores, and compound 
scores (average of self-report and caregiver-report 
scores). With the CBS, following the guidelines and 
protocol of the administration manual (http://med.
brown.edu/neurology/articles/cbsmanual.pdf), a 
single score was formed by the experimenter for 
each item based on the interview with the PWD, 
the questionnaire filled by the caregiver, and the 
clinical judgment.

The psychological well-being of the family  
members of the PWDs (n  =  59) was evaluated 
with short, 12-item versions of the General Health 
Questionnaire (GHQ) (Goldberg & Williams, 
1988) and the Zarit Burden Interview (ZBI) (Bédard 
et al., 2001). The GHQ contains questions related 
to anxiety and depression, social dysfunction, and 
loss of confidence, and the ZBI contains questions 
about the experienced strain and burden as a car-
egiver. Total (summary) scores were used in the sta-
tistical analyses. In addition, a short semistructured 
telephone interview was conducted at Follow-up 2 
in which the caregivers were asked the following 
questions: “Has the singing/music listening been 
beneficial for the PWD?” (10-point Likert scale: 
0 = not beneficial, 10 = extremely beneficial), “Has 
the singing/music listening been beneficial (a) for 

Figure 1. Study design. CBS = Cornell-Brown Scale for Quality of Life in Dementia, GHQ = General Health Questionnaire, 
PWD = person with dementia, QOL-AD = Quality of Life in Alzheimer’s Disease, ZBI = Zarit Burden Interview.
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you personally and (b) for your interaction with the 
PWD?” (10-point Likert scale: 0 = not beneficial, 
10 =  extremely beneficial), and “How often have 
you used singing/music listening together with the 
PWD during the past 6 months?” (5-point Likert 
scale: 0 = never, 1 = seldom, 2 = 1 × week, 3 = 2–3 × 
week, 4 = 5 × week; time in minutes per session).

Music Intervention

The music intervention was carried out as a 
10-week group-based music coaching program, 
which included either singing sessions (SG) or music 

listening sessions (MLG). The singing and music lis-
tening sessions were held weekly (1.5 hr/session) at 
each center for a group of 10 participants (5 PWDs, 
5 caregivers), and they were led by a trained music 
teacher or music therapist, respectively. Specifically, 
the SG sessions consisted primarily of singing songs 
in a group accompanied by the music teacher on 
the piano, guitar, or kantele (Finnish zither), as well 
as occasionally performing physically activating 
vocal exercises and rhythmical movements dur-
ing the singing (e.g., clapping, playing maracas). 
Pedagogically, the singing sessions followed the 
Finnish KeyToSong method (www.keytosong.fi),  

Table 2. Neuropsychological Testing Battery

Test Task of the subject Reference

General cognition
 MMSE total score Perform a set of short cognitive tasks Folstein, Folstein, and McHugh 

(1975)
Orientation
 MMSE orientation items Answer ten questions about current time 

and place
Folstein, Folstein, and McHugh 

(1975)
Short-term and working memory
 MMSE memory items Recall three words after a short interfering 

task
Folstein, Folstein, and McHugh 

(1975)
 WMS-III backward digit span Recall a sequence of digits in reverse order Wechsler (1997b)
 WMS-III logical memory I Recall a short story Wechsler (1997b)
Verbal learning
 CERAD word-list learning Recall a list of ten words (three trials) Morris et al. (1989)
Delayed memory
 WMS-III logical memory II Recall the short story after a 20-min delay Wechsler (1997b)
 CERAD word-list delayed recall Recall the word list after a 20-min delay Morris et al. (1989)
Verbal skills
 MMSE verbal items Name two objects, repeat a sentence,  

complete a 3-step command, read a  
sentence, write a sentence

Folstein, Folstein, and McHugh 
(1975)

 WAIS-III similarities Find a conceptual similarity between two 
words

Wechsler (1997a)

 CERAD verbal fluency List as many animals as possible during  
60 seconds

Morris et al. (1989)

 BNT (shortened version) Name objects from 30 line drawings Kaplan, Goodglass, and 
Weintraub (1983)

 WAB sequential commands Follow a set of verbal instructions Kertesz (1982)
Visuospatial skills
 MMSE copying task Copy two overlapping pentagons Folstein, Folstein, and McHugh 

(1975)
 WAIS-III block design Put colored blocks together to make designs Wechsler (1997a)
 TMT part A Draw a line to connect numbers 1–25 in 

ascending order
Reitan (1958)

Attention and executive function
 MMSE calculation items Mentally count backwards from 100 by 7 Folstein, Folstein, and McHugh 

(1975)
 FAB total score Perform six short cognitive and motor tasks Dubois, Slachevsky, Litvan, and 

Pillon (2000)

Note. MMSE = Mini-Mental State Examination; WMS-III = Wechsler Memory Scale III; CERAD = Consortium to Establish 
a Registry for Alzheimer’s Disease battery; WAIS-III = Wechsler Adult Intelligence Scale III; BNT = Boston Naming Test; WAB = 
Western Aphasia Battery; TMT = Trail Making Test; FAB = Frontal Assessment Battery.
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which is designed for persons with no singing back-
ground and which puts a special emphasis on a 
supportive, engaging, and fun singing atmosphere 
(Numminen, 2005). In MLG, the sessions consisted 
primarily of listening to songs from CD and dis-
cussing about the emotions, thoughts, and memo-
ries (e.g., personal events, people, and places) that 
they evoked. Also visual cues (e.g., album covers) 
were used to stimulate reminiscence and discussion. 
The focus was on building a soothing and relax-
ing atmosphere that would encourage emotional 
expression, free reminiscence, and open reciprocal 
communication (Ridder, 2005).

In both SG and MLG, the music (6–10 songs/
session) consisted primarily of traditional folk songs 
and popular songs from the 1920s to 1960s. The 
songs were selected based on the individual musi-
cal preferences of the PWDs and were, thus, highly 
familiar and autobiographically and emotionally 
important to them. Each session had a specific theme 

(see Table 3) that focused, for example, on music 
from certain era of life (e.g., childhood or adoles-
cence) or on how to utilize music in everyday life for 
different purposes (e.g., for relaxation, reminiscence, 
or vitalization). After sessions 4–9, the participants 
were also given weekly “musical homework assign-
ments” (see Table 3), which involved either singing 
(SG) or listening to music (MLG), with the aim of 
rooting the music activity to the everyday home set-
ting. At the final session, the participants were given 
song books (SG) or compiled CDs (MLG) of their 
favorite songs and were encouraged to continue the 
musical activities at home on a regular basis.

Usual Care Control Group

The participants in the CG were not given any 
additional activities and were instructed to con-
tinue with their normal everyday activities and 
hobbies throughout the follow-up. Typically, this 

Table 3. Themes of the Music Coaching Sessions

Session Main theme Subthemes and activities

1 Becoming acquainted  
(caregivers only)

What is your musical background? What is your favorite music? What do you know 
about the favorite music or songs of the PWD?

2 Forming a group Who are you? How do you feel about music? (playing music examples, singing/
listeninga and discussing)

3 Musical memories Is this music familiar to you? Who was the artist? When did you sing/hear these 
songs? How does the music sound to you? (singing/listeninga and discussing, 
musical relaxation at the end)

4 Musical memories Singing/listeninga and discussing about the memories and feelings that the music 
evokes. Homework: choose a song with the PWD and bring it here the next week/
choose a record with the PWD and bring it here next week.

5 Childhood memories Remembering the childhood through children’s songs. Singing/listeninga, discuss-
ing and sharing the experience with the group. Homework: sing together with 
the PWD at least once during the week/listen to familiar songs together with the 
PWD and discuss about the memories they evoke at least once during the week.

6 Adolescence memories Recalling the adolescence era through music. Singing/listeninga, discussing and  
sharing the experience with the group. Homework: prepare a song with the PWD 
and conduct it to others next week/listen to familiar songs together with the PWD 
and discuss about their importance and meaning during the life span.

7 Relaxation with music How to relax with music? Soothing instrumental music and relaxation exercise with 
gentle massage. Sharing the experience with the group. Homework: sing together 
with the PWD and choose one of your favorite songs and bring it with you/listen 
to songs together while giving the PWD a gentle back and shoulder massage.

8 Activating music What music activates you? Singing/listeninga rhythmic music and sharing the  
experience in the group. Homework: sing together and help the PWD to move to 
the music/listen to rhythmic music with the PWD (e.g., marches) and observe his/
her behavior.

9 My music story Singing/listeninga, choosing favorite songs and collecting the song lyrics/CDs so that 
they are available for everyone who visits or works with the PWD. Homework: 
sing together and write a list of the songs you can sing with your PWD/listen to 
music together with other friends or inhabitants.

10 Remember that song! Singing/listeninga, collecting the experiences of the group, thanking everyone for 
attending, and encouraging the dyads to sing/listen to music together regularly

aSinging in the singing group, listening in the music listening group.
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consisted of common group-based physical or 
social activities (e.g., physical exercise, handicraft, 
reading, and discussion) held at each center a cou-
ple of times per week. After the 9-month follow-up 
period, the CG participants were given the oppor-
tunity to take part in a musical activity group simi-
lar to SG and MLG.

Data Analysis

Group differences in the baseline characteristics 
of the participants were analyzed with one-way 
analyses of variance (ANOVA), Kruskal–Wallis 
tests, and chi-square tests. Longitudinal changes 
in the outcome measures were analyzed using 
mixed-model ANOVAs with time as a within-
subjects factor and group as a between-subjects 
factor. Separate mixed-model ANOVAs were per-
formed to determine the short-term (baseline vs. 
Follow-up 1), long-term (baseline vs. Follow-up 
2), general (SG and MLG combined vs. CG), and 
specific (SG vs. MLG vs. CG) effects of the inter-
vention. If there was a discernible group differ-
ence (p ≤ .1) on the outcome variable at baseline, 
the results were also analyzed using an analysis of 
covariance (ANCOVA) with the follow-up score 
(3 months/9 months) as a dependent variable, group 
as a factor, and the baseline score as a covariate. 
For the mixed-model ANOVA/ANCOVA analyses, 
all post hoc analyses were performed on the change 

scores (Follow-up 1 minus baseline, Follow-up 2 
minus baseline) using Tukey’s Honestly Significant 
Difference test (HSD). All statistical analyses were 
performed using PASW Statistics 18.

Results

Group Characteristics

As shown in Figure 1, 84 (94.4%) PWDs com-
pleted the study up to Follow-up 1 and 74 (83.1%) 
up to Follow-up 2. The characteristics of the PWDs 
(n = 84) who completed the study up to Follow-up 
1 are presented in Table 1. There were no statisti-
cally significant differences between the PWDs who 
completed the study (n = 74) and who dropped out 
(n = 15) on any potentially confounding variables, 
including gender, education level, general cognition 
at baseline, or group membership. There were also 
no significant differences between the SG, MLG, 
and CG on most demographic and clinical charac-
teristics (Table 1). Only the proportion of women 
and the CDR scores were found to differ between 
the groups, with more women and higher CDR 
scores (indicating more advanced dementia) in the 
MLG than in the SG or CG. Similarly, an analysis 
of outcome measures at baseline (Table 4) indicated 
that there were group differences in general cogni-
tion, orientation, delayed memory, and CBS with 
lower scores again in the MLG than in the other 
groups. Because the participants were randomized, 

Table 4. Outcome Measures at Baseline

SG MLG CG

p(n = 27) (n = 29) (n = 28)

Cognitive domains (PWD)
General cognition (maximum 30) 19.0 (5.7) 15.4 (5.4) 20.3 (5.1) .004 (F)
Orientation (maximum 10) 6.7 (2.3) 4.6 (2.1) 6.4 (2.4) .001 (F)
Short-term and working memory (max. 42) 7.6 (4.5) 6.3 (4.4) 8.7 (5.6) .172 (F)
Verbal learning (maximum 30) 10.3 (15.6) 8.3 (5.1) 10.3 (5.6) .304 (F)
Delayed memory (maximum 35) 3.9 (4.4) 1.5 (3.1) 3.7 (5.5) .050 (H)
Verbal skills (maximum 173) 111.3 (34.4) 104.9 (27.2) 119.1 (21.5) .179 (F)
Visuospatial skills (maximum 93) 30.5 (15.3) 29.7 (14.4) 30.8 (14.7) .970 (F)
Attention and executive function (maximum 23) 12.4 (4.8) 11.3 (4.6) 13.5 (4.8) .246 (F)

Mood and quality of life (PWD)
CBS total score (range −38 to 38) 4.9 (8.6) 0.6 (11.1) 7.8 (9.7) .026 (F)
Self-report QOL-AD total score (maximum 60) 36.2 (6.3) 34.9 (5.0) 37.6 (5.3) .185 (F)
Caregiver-report QOL-AD total score (maximum 60) 33.5 (6.2) 31.2 (5.6) 33.1 (5.6) .324 (F)

Psychological well-being (family member)
GHQ total score (maximum 36) 14.6 (6.7) 10.3 (5.5) 11.3 (4.9) .071 (F)
ZBI total score (maximum 48) 13.8 (7.4) 15.2 (7.6) 14.5 (8.0) .854 (F)

Notes. Data are M (SD). SG  =  singing group; MLG  =  music listening group; CG  =  control group; PWD  =  person with 
dementia; F = one-way analysis of variance; H = Kruskal–Wallis test; CBS = Cornell-Brown Scale for Quality of Life in Dementia; 
QOL-AD = Quality of Life in Alzheimer’s Disease; GHQ = General Health Questionnaire; ZBI = Zarit Burden Interview.
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these effects are most likely due to chance; however, 
they were controlled for statistically in the longitu-
dinal group comparisons (see Data Analysis).

During the intervention period, the participant 
dyads were able to take part in most of the nine 
group sessions (M = 8.0, SD = 1.3) and performed 
a majority of the six musical homework assign-
ments (M  =  3.4, SD  =  2.0). In the phone inter-
view conducted at Follow-up 2, over two-thirds 
(68%) of the caregivers reported having used the 
trained musical activities (singing or music listen-
ing) together with the PWDs after the intervention 
at least once per week (1–5 × week) for an average 
duration of 46.7 min (SD = 32.7 min). As shown in 
Table 5, the average frequency of the postinterven-
tion music sessions was higher in the MLG than in 
the SG (M = 2.5, SD = 1.3 vs. M = 1.6, SD = 1.2; 
t(48)  =  −2.7, p  =  .010). The music sessions were 
also somewhat longer in duration in the MLG than 
in the SG. Overall, these results suggest that music 
listening was experienced as a somewhat easier 
way to interact with the PWD in the home setting. 
In both music intervention groups, the caregivers 
rated the musical activities as being highly benefi-
cial for themselves, as well as for their interaction 
with the PWD. Taken together, these results suggest 
that the implementation of the coaching protocol 
was successful and that caregivers had later contin-
ued to arrange musical activities with the PWD on a 
regularly basis and also had found them beneficial.

Cognitive Performance of the PWDs

Figure  2 illustrates the changes in the eight 
cognitive domains over the 9-month period in all 

three PWD groups. Regarding the short-term gen-
eral effects, significant Time × Group interactions 
indicated that the music interventions improved 
performance on tasks of general cognition, F(1, 
77) = 4.3, p  =  .041, and attention and executive 
function, F(1, 77) = 4.4, p = .039, compared with 
the CG. In the ANCOVA controlling for base-
line group differences in the variables (see Data 
Analysis), these effects remained marginally sig-
nificant for both general cognition, F(1, 76) = 3.7, 
p  =  .058, and attention and executive function, 
F(1, 76) = 3.1, p =  .083. In addition, analyses of 
the short-term specific effects showed a highly sig-
nificant Time × Group interaction for short-term 
and working memory performance, F(2, 76) = 5.4, 
p = .006, which according to post hoc tests (Tukey 
HSD) improved more in the SG than in the CG 
(p  =  .006) and MLG (p  =  .074). For the whole 
9-month follow-up, a highly significant long-term 
general effect was observed for orientation level 
(mixed-model ANOVA Time × Group interaction, 
F(1, 67)  =  8.5, p  =  .005; ANCOVA group effect 
F(1, 66) = 7.1, p = .010), which declined less in the 
music intervention groups than in the CG. There 
were no other significant effects. In summary, regu-
lar musical activity had a temporary minor positive 
effect on overall cognitive level and attention and 
executive function, as well as a long-term effect on 
orientation, whereas singing had a temporary posi-
tive effect specifically on short-term and working 
memory.

When considering the personal episodic memory 
as measured by the autobiographical verbal flu-
ency task (Figure 3), at baseline a one-way ANOVA 
showed no significant group differences for the 

Table 5. Experiences of the Caregivers 6 months After the Coaching

Singing group Music listening group

Frequency of music sessionsa

 5 × week 0 (0 %) 6 (24 %)
 2–3 × week 6 (24 %) 8 (32 %)
 1 × week 9 (36 %) 5 (20 %)
 Rarely 3 (12 %) 4 (16 %)
 Never 7 (28 %) 2 (8 %)
Duration of a single music session (min)b 37.1 (28.4) 53.5 (34.4)
Experienced utility of the musical activityc

 Beneficial for self 8.5 (1.0) 8.2 (1.3)
 Beneficial for interaction with the PWD 7.4 (2.4) 8.3 (1.1)

Note. PWD = person with dementia.
aFrequency of providing music sessions for the PWD after the coaching (6-month period). Data are numbers and percentages 

of responses.
bData are M (SD).
cData are M (SD), 10-point Likert scale: 1 (not at all beneficial) to 10 (extremely beneficial).
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total number of persons recalled or for the num-
ber of persons recalled from the childhood era. In 
a mixed-model ANOVA, no effects were observed 
for the total number of recalled persons over time. 
However, a significant long-term general effect was 
observed for the number of recalled persons from 
the childhood era (mixed-model ANOVA Time × 
Group interaction F(1, 62) = 4.6, p = .036), which 
increased more or remained better in the music 
intervention groups than in the CG. As illustrated 
in Figure 3, singing seemed to be especially effec-
tive in evoking these remote personal memories.

Mood and QOL of the PWD

Figure 4 shows the changes in mood (CBS) and 
QOL (QOL-AD) of the PWDs over the 9-month 
period in all three groups. In the mixed-model 
ANOVA/ANCOVA, a highly significant short-term 
general effect was observed for the CBS scores, 
which increased (indicating reduced depression 

symptoms or improved mood) in the music inter-
vention groups compared with the CG (mixed-
model ANOVA Time × Group interaction F(1, 
81) = 12.9, p = .001; ANCOVA group effect F(1, 
80) = 7.9, p = .006). There was a trend for a similar 
effect also at the longitudinal Follow-up 2, but this 
did not reach statistical significance, Time × Group 
F(1, 71) = 2.5, p =  .116. For the QOL-AD, there 
was a long-term specific effect in the self-report 
total scores (Time × Group: baseline/Follow-up 1 
F(2, 74) = 3.2, p = .048; baseline/Follow-up 2 F(2, 
64) = 4.1, p = .021). Post hoc tests indicated that the 
self-report QOL-AD scores increased (indicating 
improved QOL) more in the MLG than in the CG 
(p = .069) from baseline to Follow-up 1 and more 
in the MLG than in both the SG (p = .033) and the 
CG (p = .066) from baseline to Follow-up 2. The 
same effect was marginally significant also in the 
caregiver-report QOL-AD scores (Time × Group: 
baseline/Follow-up 1 F(2, 71)  =  2.4, p  =  .101; 
baseline/Follow-up 2 F(2, 63)  =  2.5, p  =  .092) 

Figure  2. Changes in the eight cognitive domains (mean ± standard error of the mean) immediately after the intervention 
(Follow-up 1 minus baseline) and 6 months after the intervention (Follow-up 2 minus baseline). *p < .05, **p < .01, ***p < .005 
by mixed-model analysis of variance (Time × Group interaction).
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with the MLG again improving more than the CG 
from baseline to Follow-up 1 (p  =  .095) and to 
Follow-up 2 (p = .096). Thus, the self-report and 
caregiver-report scores yielded a very similar pat-
tern of results. Because they were also significantly 

correlated at Follow-up 2 (r = .33, p =  .004), we 
performed an additional mixed-model ANOVA 
(including both self-report and caregiver-report 
scores) that yielded a significant multivariate 
Time × Group interaction, Wilk’s lambda 0.8,  

Figure 4. Changes (mean ± standard error of the mean) in the mood (Cornell-Brown Scale for Quality of Life in Dementia, 
CBS) and the quality of life (Quality of Life in Alzheimer’s Disease, QOL-AD) of the PWD immediately after the intervention 
(Follow-up 1 minus baseline) and 6 months after the intervention (Follow-up 2 minus baseline). *p < .05, **p < .01, ***p < .005 
by mixed-model analysis of variance (Time × Group interaction).

Figure 3. Performance in a verbal fluency task for familiar persons (mean ± standard error of the mean) before (baseline) and 
immediately after the intervention (Follow-up 1) and 6 months later (Follow-up 2). The bars with cross-lines indicate the recalled 
persons from the childhood era. *p < .05 by mixed-model analysis of variance (Time × Group interaction). CG = control group, 
MLG = music listening group, SG = singing group.
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F(4, 110)  =  3.1, p  =  .018). Post hoc tests of the 
compound QOL-AD scores (averages of self-report 
and caregiver-report scores) indicated that there 
was significantly more increase in the MLG than 
in the CG (p =  .030) from baseline to Follow-up 
1 and also more increase in the MLG than in both 
the SG (p = .007) and the CG (p = .020) from base-
line to Follow-up 2. In summary, regular musical 
activities, in general, were effective in temporar-
ily improving mood, whereas only music listening 
improved QOL in the long run.

Emotional Well-Being of the Family Members

Figure 5 shows the change in the psychological 
stress (GHQ) and burden (ZBI) of the family mem-
bers over the 9-month period in all three groups. 
A significant long-term specific effect was observed 
for the ZBI scores, Time × Group F(2, 44) = 4.0, 
p = .026, which decreased (indicating reduced bur-
den) more in the SG than in both MLG (p = .029) 
and CG (p  =  .069) from baseline to Follow-up 
2. The same effect was observed also for the GHQ, 
but it failed to reach statistical significance (Time 
× Group F(2, 44) = 2.5, p = .095; ANCOVA group 
effect F(2, 43) = 1.8, p  =  .174). Thus, it appears 
that singing, in particular, was beneficial for the 
emotional well-being of the family members.

In order to determine if the extent to which 
the caregivers had used the trained musical activi-
ties after the intervention was associated with its 

long-term effectiveness, we performed correla-
tion analyses (Spearman) between the frequency 
of music sessions provided by the caregivers in 
the SG and the MLG at home during the 6-month 
postintervention period and the outcome measures 
that showed a positive effect after the intervention. 
At Follow-up 2, the frequency of postintervention 
music sessions correlated significantly with higher 
CBS scores within both music intervention groups 
(r = .38, p = .005), with higher self-report QOL-AD 
scores within the MLG (r = 0.42, p = .022), as well 
as with better short-term and working perfor-
mance within the SG (r = .50, p = .013). There were 
no other significant correlations. Thus, continuing 
the musical activities regularly at home seems to 
be linked to better mood, QOL, and memory of 
the PWDs.

Discussion

The novel finding of the present RCT was that 
everyday musical leisure activities, such as regular 
singing and listening to familiar songs, provided 
by the caregivers of PWDs can be cognitively, emo-
tionally, and socially beneficial. Compared with 
usual care, both singing and music listening were 
found to maintain or enhance general cognition, 
orientation, attention and executive function, and 
remote personal episodic memory of the PWDs, as 
well as to improve their mood. In addition, singing 
had a specific enhancing effect on the short-term 
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Figure 5. Changes (mean ± standard error of the mean) in the psychological stress (Global Health Questionnaire, GHQ) and 
burden (Zarit Burden Interview, ZBI) of the family members of the PWD immediately after the intervention (Follow-up 1 
minus baseline) and 6 months after the intervention (Follow-up 2 minus baseline). *p < .05 by mixed-model analysis of vari-
ance (Time × Group interaction).
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and working memory of the PWDs and on the 
emotional well-being of their family members, 
whereas music listening was found to improve the 
QOL of the PWDs.

Regarding the emotional and cognitive effects 
of musical activities, the results are in line with 
previous studies of PWDs, which have shown 
that emotional reactions to music are usually pre-
served in advanced dementia (Cuddy & Duffin, 
2005; Johnson et  al., 2011); that music therapy 
and caregiver-implemented music interventions 
can reduce agitation, depression, and anxiety 
(Clair, 2002; Garland et  al., 2007; Götell et  al., 
2003; Guétin et  al., 2009; Raglio et  al., 2008); 
and that music-based interventions can tempo-
rarily improve verbal and episodic memory and 
overall cognitive functioning (Bruer et  al., 2007; 
Foster & Valentine, 2001; Hokkanen et al., 2008; 
Irish et al., 2006; Thompson et al., 2005; Van de 
Winckel et  al., 2004). Importantly, the present 
study extends these findings by showing that also 
regular everyday musical leisure activities, such 
as singing or music listening, can have long-term 
emotional and cognitive benefits in early dementia, 
as has previously been found with healthy elderly 
persons (Bugos et  al., 2007; Cohen et  al., 2006; 
Hanna-Pladdy & MacKay, 2011; Kattenstroth 
et  al., 2010; Mammarella et  al., 2007; Parbery-
Clark et  al., 2011; Verghese et  al., 2003; Zendel 
& Alain, 2012) as well as with elderly stroke 
patients (Särkämö et al., 2008). The positive effect 
of singing and music listening on depressed mood 
was clearly seen on the CBS immediately after the 
intervention. A  similar trend was apparent also 
6 months after the intervention, although it failed 
to reach statistical significance. However, within the 
intervention groups, there was a clear correlation 
between the frequency of music sessions provided 
by the caregivers during the 6-month postinterven-
tion period and higher CBS scores at Follow-up 2, 
providing tentative evidence that continuing the 
musical activities at home may be beneficial for 
the mood of the PWD in the long run. Cognitively, 
both singing and music listening had a positive 
effect on general cognition (MMSE total score), 
attention and executive function, orientation, and 
remote personal episodic memory. The effects on 
general cognition and on attention and executive 
function were seen immediately after intervention 
period, whereas the effects on orientation and per-
sonal episodic memory were seen 6 months after 
the intervention. Statistically, the effects on general 
cognition and attention and executive function 

were only marginally significant after controlling 
for baseline differences (ANCOVA analyses), sug-
gesting that they should be interpreted with some 
caution. Overall, this pattern of results suggests 
that intensive engagement with familiar songs in a 
group can be cognitively stimulating and enhance 
vigilance and concentration (possibly owing at 
least partly to the social interaction provided by 
the group), whereas continuing the musical activ-
ity regularly at home can help to maintain better 
orientation to the environment and also to evoke 
associative memories from one’s past.

We also observed therapeutic effects that were 
specific to either singing or music listening. These 
effects are particularly important and informative 
as they provide information about the potential 
rehabilitative facets of music that are specific to 
more active production (singing) and more passive 
reception (listening) of music while controlling for 
the general effect of receiving therapeutic atten-
tion. Compared with both usual care (CG) and 
music listening (MLG), singing (SG) was found 
to improve performance on short-term and work-
ing memory tasks immediately after the interven-
tion. Correlation analyses also indicated that those 
PWDs in the SG with whom the caregivers con-
tinued to provide regular music sessions after the 
intervention had better short-term and working 
memory performance at Follow-up 2, tentatively 
suggesting that continuing the singing activity at 
home could potentially be beneficial for maintain-
ing the level of memory in the PWDs. Supporting 
evidence for the effect of singing on memory comes 
from behavioral and neuroimaging studies showing 
that singing recruits not only auditory and motor 
brain regions but also brain regions associated 
with working memory, such as the dorsolateral 
and inferior prefrontal cortex, anterior cingulate 
cortex, and the inferior parietal lobe (Brown et al., 
2006; Hickok et  al., 2003; Kleber et  al., 2010; 
Perry et al., 1999), and that exposure to music and 
musical training are associated with better work-
ing memory performance (Mammarella et  al., 
2007; Parbery-Clark et al., 2011) and better struc-
tural integrity of prefrontal cortical areas (Sluming 
et  al., 2002) in old age. Singing was also found 
to reduce the psychological burden experienced 
by the family members of the PWDs 6  months 
after the intervention. This finding is in concord-
ance with the reported positive effects of leisure 
activities on mood and QOL of family caregiv-
ers (Bruvik, Ulstein, Ranhoff, & Engedal, 2012; 
Romero-Moreno, Márquez-González, Mausbach, 
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& Losada, 2012), as well as the positive effects 
of a singing hobby on physical health and mental 
health in older adults (Cohen et al., 2006; Kreutz 
et al., 2004; Skingley & Bungay, 2010). This find-
ing suggests that singing could perhaps be more 
widely used to promote the well-being of family 
members, many of whom are under severe men-
tal stress and burden in their role as caregivers 
for the PWD. Finally, music listening was found 
to have a long-term positive effect on the QOL of 
the PWDs. Although some PWD music interven-
tion studies (Cooke, Moyle, Shum, Harrison, & 
Murfield, 2010) have included QOL measures, to 
our best knowledge this is the first study to report 
a long-term positive effect of musical activity on 
the QOL of PWDs. The reason why only music 
listening and not singing was found to be beneficial 
is still unclear, but it may be related to the fact that 
implementing the music listening was apparently 
easier and less demanding for the caregivers, and 
consequently, they provided it more often during 
the 6-month follow-up than singing.

An important question still pertains as to how 
regular musical activities could enhance the emo-
tional and cognitive functioning of PWD. One 
potential mechanism could be the positive contri-
bution of leisure activities on brain and cognitive 
reserve (BCR), the ability of the brain to utilize 
alternative networks and cognitive strategies to 
cope with advancing pathology. Converging evi-
dence from epidemiological studies suggests that 
stimulating cognitive activities in late life have a 
protective effect against dementia (Verghese et al., 
2003), can delay the onset of memory decline in 
dementia (Hall et  al., 2009), and are associated 
with slower cognitive decline in the early stage of 
AD and with better functional ability in later stages 
(Treiber et al., 2011). Corroborating findings from 
studies of transgenic AD mice indicate that a cog-
nitively stimulating enriched environment can 
protect against cognitive impairment, decreased 
beta-amyloid deposition, and increased hippocam-
pal synaptic immunoreactivity (Cracchiolo et  al., 
2007). Thus, although it is still somewhat unclear 
what the long-term effects of stimulating leisure 
activities (or BCR in general) are after the onset of 
dementia, it is possible that they might contribute 
to relatively better preservation of emotional and 
cognitive functioning also as the illness progresses. 
Currently, this topic is more of a hypothesis and 
clearly needs more study. Another potential mech-
anism could be the emotional impact of music 
(Juslin & Sloboda, 2011) and the corresponding 

neural activity associated with it, including sub-
cortical and medial regions such as the amygdala, 
the nucleus accumbens, the ventral tegmental 
area, the cingulate, and the orbitofrontal cortex 
(Koelsch, 2010). In line with the concept of retro-
genesis, many of these phylogenetically old regions 
mature early in life and also tend to degenerate last 
in AD (Ewers et al., 2011). Especially the preser-
vation of the medial prefrontal cortex, a crucial 
neural hub for associating music, emotions, and 
memories, has been implicated as one potential 
mechanism as to why especially familiar music is 
remembered and evokes emotions in persons with 
severe and advanced AD (Janata, 2009). More 
generally, music engages an extremely widespread 
network of temporal, frontal, parietal, cerebellar, 
and limbic/paralimbic brain areas that are linked 
to many perceptual, cognitive, motor, and emo-
tional processes in the brain (Alluri et  al., 2012; 
Janata et  al., 2002; Koelsch, 2010; Koelsch & 
Siebel, 2005; Zatorre et  al., 2007). Behaviorally, 
the activity of this network and the autonomic 
nervous system and the neuroendocrine system to 
which it is closely linked most likely underlies the 
short-term positive effects of music on mood and 
arousal (mediated by the dopaminergic mesolim-
bic [reward] system and possibly the noradrenaline 
system], stress, and cognitive functioning (Särkämö 
& Soto, 2012). In the long run, repeated exposure 
to music or active musical training have also been 
shown to induce a number of neuroplastic changes 
in the brain, including increased neurotransmitter 
(e.g., dopamine, glutamate) and neurotrophin (e.g., 
brain-derived neurotrophic factor) levels, synaptic 
plasticity, and neurogenesis in animals (Angelucci 
et al., 2007; Rickard, Toukhsati, & Field, 2005), as 
well as increased gray and white matter volumes 
in many cortical and subcortical areas controlling 
auditory, motor, and cognitive skills in humans 
(Herholz & Zatorre, 2012; Hyde et al., 2009).

There are some methodological limitations to 
this study. First, due to practical constraints, we did 
not focus on any particular dementia type, which 
limits the specific conclusions that can be drawn 
about the effectiveness of the music intervention, 
for example, for persons with AD. However, the 
benefit of this approach is that the sample is rep-
resentative of the wider PWD population, and 
the findings are therefore more generalizable. 
Second, we did not focus on the very early stage 
of dementia (stage of mild cognitive impairment 
or subjective memory impairment) during which 
regular musical activity might have been most 
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beneficial and potentially produce the best long-
term outcomes. Third, owing to practical confines 
(e.g., funding, scheduling), the intervention period 
used in the study was relatively short. In order to 
establish musical activity, more firmly as a part of 
everyday care routine and to also see more robust 
long-term effects, the coaching period would per-
haps need to be longer and more intensive, and 
possibly followed by periodic recapitulation ses-
sions to encourage the caregivers to keep up the 
musical activities at home (especially the singing, 
which the caregivers engaged with less frequently 
than with music listening). Perhaps this would 
have helped to maintain the positive effects on 
mood and cognition, which were seen immediately 
after the coaching.

In conclusion, the results of the present study 
show for the first time that regular musical activities 
can have an important role in maintaining cogni-
tive ability, enhancing mood and QOL, and pro-
moting the well-being of family members in mild/
moderate dementia. From a clinical standpoint, 
these findings are promising as they encourage the 
use of singing and music listening as beneficial lei-
sure activities for both PWDs and their caregivers. 
In practice, the rehabilitative potential of music in 
the daily care of PWDs is often overlooked. If the 
caregiver has no special musical background, even 
the possibility of using music or singing may not 
occur to him/her. Similarly, many nurses who work 
with PWDs regard musical activities as a useful 
tool but feel that they lack the training to apply 
them regularly in their work (Sung, Lee, Chang, & 
Smith, 2011). Based on the present study, coaching 
the caregivers and nurses in using simple musical 
activities is an applicable and cost-efficient way for 
bringing emotionally and cognitively stimulating 
and enriching musical experiences to the lives of 
many elderly PWD.
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