
 
 

 
 
 
 
 

 

STILL GOT THE GROOVE—RHYTHMIC 
PHYSICAL SYNCHRONIZATION TO 
INDIVIDUALIZED MUSIC LISTENING 
OBSERVED IN PEOPLE WITH DEMENTIA 

Lisa Schön, Elisabeth Jakob & Gabriele Wilz 

1 INTRODUCTION 

Continuous developments in healthcare over the past century have resulted 
in people living longer and healthier lives. However, the ageing of the global 
population has also led to an increase in age-related diseases, including 
dementia. Currently, dementia represents the seventh leading cause of 
mortality among all diseases and is a major factor contributing to disability 
among the elderly (World Health Organization 2021: vii). It affects not only 
the people with dementia themselves, but also relatives, family caregivers, 
and society at large. Dementia plays a pivotal role in the need for care in 
old age, ranking as one of the ten most common causes of healthy years 
lost. Forecasts indicate that there will be approximately 78 million people 
with dementia worldwide by 2030 and around 139 million by 2050 (World 
Health Organization 2021: 3). In Germany, the number of individuals living 
with dementia in 2021 was estimated to be approximately 1.8 million. It is 
projected that by 2050, the number of those affected will reach 2.8 million 
(Deutsche Alzheimer Gesellschaft 2022: 1). 

Dementia is a progressive and irreversible neurodegenerative brain dis-
order that represents the most common form of pathological ageing and is 
one of the most profound health, social and economic challenges of our 
time (Ferreri et al. 2019: 631). It is associated with a decline in cognitive abili-
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ties, which can affect executive functions such as attention, learning, 
memory, orientation, and planning, as well as language, motor skills and so-
cial interaction (Deutsche Alzheimer Gesellschaft 2022: 1). Furthermore, be-
havioral and psychological symptoms of dementia (BPSD) can occur as neu-
ropsychiatric concomitant symptoms, thereby complicating the treatment 
and care of those affected. BPSD include agitation or aggression, delusions 
or hallucinations, depression, and sleep-wake rhythm disorders (Savaskan 
et al. 2014: 135, 140). The wide range of symptoms affects the quality of life 
of people with dementia, including social isolation and agitation (Schmüd-
derich et al. 2021: 1, 9). 

There is no one-size-fits-all approach to treating dementia, so individ-
ualized approaches are needed (Kales et al. 2015: 5; Wilz 2024), while im-
proving quality of life is an important treatment goal (Garrido et al. 2017: 1129; 
Gold et al. 2019: 2; Bernatzky et al. 2015). Research has shown that non-
pharmacological treatments are particularly promising, with music being 
one of the most effective non-pharmacological approaches. It is consid-
ered cost-effective, non-invasive, comfortable for people with dementia 
and helpful for caregivers to create an environment that contributes to the 
well-being of those affected (Chang et al. 2015: 3439; Samson et al. 2015). In 
addition, the long-term musical memory of individuals with dementia is less 
affected by the degeneration of the disease, so that they can remember 
music into the late stages of dementia (Jacobsen et al. 2015: 2440-2446). 
Particularly in relation to BPSD, there are immediate positive changes that 
can be achieved by listening to individualized music (Hillebrand et al. 2023: 
7). In addition to the scientific findings, the impact of music on individuals 
with dementia was brought to a wider audience through the documentary 
Alive Inside. It used several individual cases to demonstrate the extraordi-
nary effect of music on care home residents diagnosed with the disease 
(Rossato-Bennett 2014). 

 

2 MUSICAL EXPERIENCES FOR PEOPLE WITH 
DEMENTIA 

For the majority of people, music is an integral part of their daily lives, includ-
ing personal choices about what and when to listen to or play music. 
However, individuals with dementia often lose the capacity to make these 
decisions independently. Consequently, selecting music for people with de-
mentia requires sensitivity to their background, preferences, and new rele-
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vant factors that may be associated with their condition, such as a limited 
attention span. 

Musical experiences for people with dementia are divided into different 
categories to differentiate their areas of impact. They are on a continuum 
from recreational to therapeutic experiences, with some cases containing 
both therapeutic and recreational elements. In the literature, musical expe-
riences are divided into receptive experiences, such as listening to music 
and music for relaxation, or active experiences, such as playing instruments 
or moving to music (Clements-Cortés 2019: 3). Recreational music experi-
ences can be either receptive (e.g., listening to music on various devices) or 
active (e.g., singing and playing instruments). Recreational music experi-
ences differ from music therapy in that the focus of the interventions is on 
achieving health-related goals, such as reducing agitation or BPSD, rather 
than on the client-therapist relationship. For people with dementia, music 
can be applied in leisure time by a variety of people, including caregivers, 
volunteers, and family members (Clements-Cortés 2019: 10-11). Individual-
ized Music Listening (IML), which involves creating playlists of music that is 
personally meaningful, is now used particularly frequently (Raglio and Oasi 
2015: 2). IML is easy to implement, cost-effective and can be carried out by 
trained healthcare professionals or trained relatives and in a variety of care 
settings (Gaviola et al. 2020: 11). Many music interventions today consider 
the music preferences of people with dementia. However, interventions of-
ten focus either on preferred music without considering psychological symp-
toms, or on symptoms such as agitation without considering participants' 
individual preferences (Garrido et al. 2017: 1140). Research shows that both 
the pre-selection of individualized music and the setting of the music listen-
ing situation are crucial to the success of an IML intervention (Töpfer et al. 
2024: 9). 

While many studies consider the social structure of the music listening 
situation, there is still a large gap in research on music-related influencing 
factors (Bernatzky et al. 2015: 93). This raises the question of the music-re-
lated reasons why a particular type of music affects a person with dementia. 
In addition to the biographical significance of particular songs, musical fac-
tors such as harmony, rhythm or the length of individual pieces may also in-
fluence the success of a music intervention. This article uses case studies 
derived from observations made during an IML intervention with people with 
dementia living in nursing homes. These case studies serve as the framework 
for a comprehensive examination of the rhythmic responses shown by indi-
viduals with dementia in the context of IML. By analyzing these rhythmic re-
sponses, the article aims to illuminate the importance and the potential 
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benefits of rhythmic physical synchronization for people with dementia, 
framed within established principles of rhythmic synchronization. 

 

3 RHYTHMIC PHYSICAL SYNCHRONIZATION  

OBSERVED IN PEOPLE WITH DEMENTIA 

3.1 REFERENCE OF THE DATA USED 

The data analyzed for this article were provided by the research project In-
dividualized music for people with dementia—improvement of quality of life 
and social participation for people with dementia in institutional care, which 
was conducted from 2018 to 2021 under the direction of Gabriele Wilz at the 
Department of Counseling and Clinical Intervention, Friedrich-Schiller-Uni-
versity Jena and funded by the National Association of Statutory Health In-
surance Funds (GKV Spitzenverband der Pflege- und Krankenkassen), Ger-
many. The aim of the randomized controlled trial was to investigate the 
effectiveness, applicability and acceptance of an IML intervention for peo-
ple with dementia in nursing homes, to improve the quality of life, well-being 
and social participation of people with dementia (Weise et al. 2018: 1). The 
project team was led by a group of psychologists, with the additional ex-
pertise of a musicologist, who is the first author of this article. The project 
team was put together on an interdisciplinary basis in order to ensure an 
adequate research of the topic, which itself includes various disciplines. 

The study included people with medically diagnosed dementia whose 
relatives had given their written informed consent to participate in the study. 
Recruitment took place in five cooperating nursing homes in Thuringia. Par-
ticipants were randomly assigned to either an intervention group, which lis-
tened to individually created music playlists, or a control group, which re-
ceived standard care and no music, in order to prove the effect of music 
independent of social interaction. The nursing staff assessed participants' 
quality of life and problem behaviors at four time points: baseline, pre-test, 
post-test, and at the six-week follow-up. 

Prior to the intervention period, individual music preferences were as-
sessed using a music preference questionnaire, usually completed by family 
members. Questions included how important listening to music was in the 
person's life, whether they had learned to play musical instruments, sang, 
danced or what styles of music they preferred. They were also asked if they 
had any favorite songs, musicians, or artists. When possible, people with de-
mentia were asked personally about their favorite music. The information 
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was used to create three playlists of about 20 minutes of music for each 
person. Based on the responses of the family members, music that aligned 
with the preferences of the care home residents was played. The responses 
were then analyzed to allow for adjustments to the playlists during the in-
tervention period, if necessary (Weise et al. 2018: 5). 
During the six-week intervention period, the intervention group listened to 
their individualized playlists on MP3 players and headphones every other 
day, ideally resulting in 21 listening sessions per person. People with demen-
tia were accompanied by project staff, care home staff or volunteer sup-
porters as they listened to their music. Behavioral observations of 60 minutes 
each took place at three times and were videotaped where consent was 
given. For the intervention group, the 60 minutes included listening to the 
individualized playlists. The design of the study is shown in Figure 1. 
 

 

Figure 1. Study design. 

A total of 118 people with dementia were included in the study. Satisfaction 
with the implementation of the individualized hearing intervention was very 
high. The duration (20 minutes) and frequency (every other day) seemed just 
right for the mostly severely affected dementia patients (Jakob et al. 2021: 
55; Hillebrand et al. 2024). 

Analysis of the behavioral observations using a self-developed behav-
ioral observation scale with a time sampling approach shows that IML re-
duces behavioral and psychological symptoms of dementia (Hillebrand et 
al. 2023). In addition, the video recordings were evaluated qualitatively. All 
available video material from the 59 people with dementia in the interven-
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tion group was examined by the project team in detailed video analyses. In 
preparation for the analyses, the project team members Lisa Schön and 
Elisabeth Jakob watched, documented, and provisionally analyzed all the 
available videos. The analysis of the video material raised various aspects 
of psychological, sociological, and music-analytical questions, which were 
discussed in the research group from different perspectives. Over a period 
of two years, a typology of reactions of people with dementia to IML was 
completed (Töpfer et al. 2024). 
 

3.2 MUSIC-RELATED FACTORS INFLUENCING THE 
REACTIONS TO INDIVIDUALIZED MUSIC LISTENING 

As the typology of responses of people with dementia to IML shows, the set-
ting of the listening situation is essential for the success of a music interven-
tion (Töpfer et al. 2024: 9-11). While this and similar studies primarily consider 
the social structure of the music listening situation, there is still a large gap 
in research into music-related influencing factors. Initial studies of music-
related responses in people with dementia have compared the responses 
of people with dementia to individualized playlists with the musical criteria 
of tempo, mode, and text. The results show, for example, that fast tempo 
increases the level of emotional arousal, but at the same time reduces the 
feeling of pleasure or that minor keys trigger increased sadness (Garrido et 
al. 2019: 250-251). It is tempting to relate single musical parameters directly 
to the response of people with dementia in order to make generalized 
statements about the effect of music on people with dementia. However, 
music is a stimulus whose effect cannot be determined by isolated musical 
factors such as tempo or key, as the effect of each factor can be altered by 
any additional factor such as pitch or dynamics, making the prediction of a 
response unreliable (Gabrielsson and Lindström 2010: 388, 393). 

To address the question of music-related influencing factors, further 
qualitative, in-depth musicological analyses were conducted using the 
video material recorded in the course of the research project. Based on ten 
case studies, music-related factors influencing the effect of music on peo-
ple with dementia were examined. The case studies were selected from the 
video material of the 59 people with dementia in the intervention group of 
the research project. 

The case selection process excluded videos of participants who could 
not be analyzed, e.g., because they had not given permission for video re-
cording. This left 108 60-minute videos of 45 people with dementia, which 
were viewed multiple times by the first author. Reactions to the music were 
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documented in bullet points (e.g., ›strong rhythmic response,‹ ›stimulation of 
episodic memory,‹ or ›person with previous musical training‹). After reviewing 
all of the video material, cases with similar reactions were grouped together. 
From these groups, cases were selected that were particularly relevant to 
the research question and representative of their respective groups, with 
the goal of demonstrating the musical influences through concise examples 
(Przyborski and Wohlrab-Sahr 2014: 177). Extensive qualitative video se-
quence analyses were carried out with all videos from the selected case 
studies. In the end, ten case studies with a total of 28 videos were com-
pleted. After creating and evaluating the case studies, five main fields of 
music-related influencing factors were identified: Aspects of the individual-
ized music selection, music related memories and nostalgia, the influence of 
musical training, sadness and farewell, and synchronization and orientation 
through rhythm, which is the topic of this paper and will be presented in de-
tail below.1 
 

3.3 OBSERVING RHYTHMIC REACTIONS TO INDIVIDUALIZED 
MUSIC LISTENING 

Since rhythmic responses to IML were frequently observed in the video anal-
ysis, rhythmic synchronization was identified as a particularly influential fac-
tor. The responses observed included continuous motor synchronized move-
ments such as finger tapping, dancing, or conducting, and were evident 
even in participants with severe dementia. Hereby, rhythmic impulses were 
often picked up and translated into movement. In the analysis, the re-
sponses were described in detail in the qualitative video sequence analyses 
in relation to the specific music that the people with dementia were listening 
to. 

These observations became the starting point for reflections on the 
basic rhythmic phenomena underlying rhythmic synchronization, their psy-
chological potential, and the extent to which they can be adapted to music 
listening in people with dementia. In the following, the phenomena of rhyth-
mic synchronization are first outlined. The effects of rhythmic synchroniza-
tion are then examined and divided into two areas of impact: non-verbal 
communication and increased enhanced orientation through rhythmic syn-

 
1  An elaboration of all observed music-related influencing factors observed can be 

found in the volume Musikhören mit Demenz. Fallstudien—Wirkungen—Anwendungen 
(Music Listening for People with Dementia. Case studies—effects—applications) (Schön 
2025). 
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chronization. Both areas of impact are described in conjunction with exam-
ples of reactions from participants in the research project. 

 
3.3.1 Rhythmic entrainment and the potential of rhythmic 
synchronization 

When studying human behavior toward music, how it is perceived or per-
formed, the same basic phenomena emerge that can be traced back to the 
rhythm of music. Responses to rhythm can be divided into three different 
aspects: experiential aspects related to perception, cognition and emotion; 
behavioral aspects related to responses such as movement to music; and 
physiological aspects related to breathing or heart rate (Gabrielsson 1982: 
160). They all share the characteristic of rhythmic attunement to and syn-
chronization with the music. Movements to the music can be highly varied 
and involve the whole body. While some people may follow the basic beat 
or imitate rhythmic patterns with their feet or hands, others may snap their 
fingers or make expressive movements with their head, arms, or upper body. 
In this way, discrete information about the rhythmic structure is transformed 
into synchronized body movements (Pfleiderer 2006: 100-101). 

An important concept based on rhythmic adaptation that describes 
rhythmic synchronization is rhythmic entrainment. Rhythmic entrainment can 
be thought of as a corrective mechanism that constantly responds to the 
musical-rhythmic environment to make accurate predictions of the beat in 
order to achieve a result such as clapping or tapping to the beat. The aim is 
to sharpen perception and adjust responses based on inaccuracies that 
occur at the initiation of synchronization and are recognized as errors 
(Leman et al. 2017: 17). Rhythmic entrainment can therefore be understood 
as a progressive adaptation to synchronize two systems. The rhythmic 
events of the systems should be of the same duration (period) and occur at 
the same time (phase). People usually orient themselves to the most promi-
nent rhythmic features, which often refer to the basic beats of a bar, such 
as the four quarters in a four-four time signature. These are often referred to 
as the beat, tap or footfall and are used as markers for synchronization 
(Leman et al. 2017: 13, 16). 

The ability to synchronize movement to music is highly individual. While 
some people find it easy to move to music in a stable phase, others show 
greater difficulty or even an inability to do so (Leman et al. 2017: 18-19). At 
the same time, rhythmic adaptation is linked to cognitive mechanisms that, 
among other things, trigger reward effects, which can be understood as the 
psychological potential of rhythmic synchronization. In the context of rhyth-
mic synchronization, people respond to their rhythmic environment. This re-
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sponse is based on sensorimotor control mechanisms that are related to the 
prediction of upcoming rhythmic events. This process makes use of sen-
sorimotor prediction models in the brain, which require limited cognitive re-
sources, such as attention and short-term memory. Subsequently, imitation 
can be used to coordinate body movements with the tempo of the music. 
Motivation is a key driver of these processes. This demonstrates that a po-
tential reward is a powerful motivator for synchronizing to music. The reward 
is closely linked to the accurate prediction of rhythmic events, which in itself 
is associated with cognitive arousal and physical effort. Synchronization to 
the beat involves prediction models that can produce rewarding effects, 
which in turn influence cognitive activity (Leman et al. 2017: 14-15). Regular 
beat patterns can drive synchronized movement, particularly when they 
correspond to the moderate tempo range. Studies of synchronized body 
movements to metronome beats and music show the influence of a natural, 
presumably innate, tendency towards frequencies close to 120 beats per 
minute, which means that people have a higher capacity for accurate 
rhythmic prediction within this range (Leman et al. 2017: 16-17). The tempo 
range of human walking movements, which are perceived subconsciously as 
a part of everyday life, is also within the same range (Fraisse 1982: 150). 

 
3.3.2 Rhythmic synchronization and dementia 

The mechanism of rhythmic synchronization and rhythmic entrainment plays 
a crucial role, especially in the context of IML for people with dementia. Ac-
cessing their own physicality through rhythmic movement may serve as a 
means of self-assurance, enabling people with dementia to synchronize 
with the music and maintain a sense of their own body. This is particularly 
the case when individuals with dementia are less restricted in their move-
ments to music than to other forms of movement. As with all responses to 
music, the extent to which rhythmic synchronization occurs is dependent on 
the severity of the disease. Nevertheless, there are several reports of people 
moving to the rhythm of music even in advanced stages of dementia (Ghilain 
et al. 2019: 29). 

There is evidence that rhythmic entrainment appears to affect not only 
the motor system, but also cognitive, emotional, and social functions. The 
perception of rhythmic repetition results in neural synchronization with re-
spect to temporal expectations between the auditory and motor systems. 
This results in an audiomotor coupling that is essential for the perception 
and integration of sensorimotor information, which in turn triggers coordi-
nated movements in time with the music. Rhythmic synchronization to music 
is thought to affect executive and attentional functions, which may suggest 
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a link between rhythmic synchronization to music, cognitive function, and 
dementia. However, the theoretical impact of rhythmic synchronization on 
executive and attentional functions has yet to be empirically verified (Ghilain 
et al. 2019: 25-26). 

Rhythm affects the autonomic nervous system, which can synchronize 
breathing cycles and heart rate with musical rhythms (Ghilain et al. 2019: 27). 
This effect is independent of an individual's prior musical knowledge or cur-
rent cognitive ability. Concurrently, musical synchronization can also en-
hance interpersonal coordination and non-verbal communication skills, 
particularly through rhythm, which is crucial in the context of dementia, as 
many people affected by dementia struggle with verbal communication 
and therefore experience a loss of social interaction (Cason et al. 2017: 304). 

 
3.3.3 Non-verbal communication through rhythmic 
synchronization 

As dementia progresses, many people with dementia encounter a multitude 
of illness-related symptoms that impair their capacity for verbal communi-
cation, often leading to a decline in interactions with other people. The syn-
chronization of rhythmic movements has been demonstrated to improve 
motor function in select patient populations. The non-verbal communication 
of individuals with dementia encompasses a range of behaviors, including 
posture, gestures, facial expressions, and gaze which also have been ob-
served in responses to music. The need for social contact can be met, at 
least in part, by rhythmic interaction, which can have a positive effect on the 
mood of people with dementia (Cason et al. 2017: 308-309). 

This phenomenon can be derived from the various situations observed 
in the case studies. In one illustrative example, the rhythmic impulse of the 
music is transferred to the person with dementia, who then translates it into 
movement and establishes non-verbal contact with the project team 
through their movement and gaze: 

At the beginning of the German song »Wenn ein junger Mann kommt« 
(»When a young man comes«), the person with dementia turns to the 
project team and taps her intertwined hands several times in her lap 
from left to right to the beat. The lively start of the music seems to be 
transferred to her, she moves her hands and looks at the project 
team as if she wants to share her joy [case study 10, behavioral 
sequence 21].2 

 
2  The excerpts presented here are drawn from the volume Musikhören mit Demenz. 

Fallstudien—Wirkungen—Anwendungen (Music Listening with Dementia. Case studies—
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Although the person with dementia is physically and cognitively impaired 
and has difficulty communicating verbally, the musical impulse provides an 
opportunity for interaction with the project team. In another example, a per-
son with dementia who is listening to a waltz makes a dance-like movement 
and looks at the project team as if asking them to dance: 

At the beginning of the playlist, which features a potpourri from »Die 
Fledermaus« (»The Bat«), the person with dementia smiles and says 
»Beautiful!«, shortly thereafter she makes a swinging and dancing 
movement with her upper body from left to right, accompanied by 
arm movements, and looks at the project team as if asking them to 
join in the dance. She makes the movement at a point in the piece 
where, following a brief interlude (bars 89-92), the waltz is taken up 
again (bar 93) [case study 1, behavioral sequence 22]. 

From a neurocognitive perspective, interpersonal coordination and syn-
chronization to music are based on the same principles of perception and 
action. It is also known that increased familiarity results in enhanced syn-
chronization between individuals. In sensorimotor synchronization to musical 
rhythms, music can play a supporting role in synchronizing with others 
(Cason et al. 2017: 305-306). In this example, the rhythmic accents and 
structure of the three-four waltz help the person with dementia to use music 
as a means of communication. She then transfers the impulses originating 
from the music to approach the project team with a non-verbal communi-
cation offer. The impact of a shared musical experience can be a decisive 
factor in activating people with dementia. In a similar vein, rhythmic syn-
chronization can evoke the emotions experienced when listening to music. 
The neuronal structure of the basal ganglia, which is linked to both rhythmic 
behavior and the development of emotions, has been identified in relation 
to pleasant emotions during rhythmic synchronization. Consequently, syn-
chronized movement can contribute to social bonding and group identity 
(Cason et al. 2017: 308). 

As the examples show, rhythmic synchronization gives the person with 
dementia the opportunity to make non-verbal contact and the monitoring 
person the opportunity to respond non-verbally by mirroring rhythmic im-
pulses. For people with dementia who use rhythmic impulses to synchronize 
with others, mirrored movements can also increase their enjoyment of music. 

 

 
effects—applications). The complete case studies, including all behavioral sequences, 
are available for reference in the published work (Schön 2025). 
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3.3.4 Orientation through rhythm 

People with dementia frequently experience challenges in orienting them-
selves in space and time. The impairment of short-term memory makes it 
increasingly difficult to retain and relate incoming information. As a conse-
quence, people with dementia frequently encounter challenges in recalling 
specific periods of their lives and therefore to locate themselves in time and 
space. Music provides a fixed framework within which the listener is given a 
temporal structure. It can be understood as a continuous stream of infor-
mation that is processed by the auditory tract within milliseconds and can 
therefore have a direct impact on the well-being of the listener. 

In contrast to other musical parameters, rhythm bears the cross-cultural 
characteristic of being associated with specific bodily movements and the 
duration of particular time intervals. Four distinct tempo ranges can be iden-
tified, each representing a spectrum of movement. The range of temporal 
intervals with the largest duration includes periods of one to ten seconds, in 
which breathing or arm movements occur. It is followed by sections of a third 
to a whole second, which can be translated into tempo ranges of 60 to 180 
beats per minute and correspond to the human heartbeat, walking, running 
or head nodding. The range from 180 to 600 beats per minute includes 
speech, tongue movements and hand gestures. Speech phonemes and mu-
sical ornaments are found in the final range, which encompasses the small-
est temporal intervals (Fraisse 1982: 150-153; Pfleiderer 2006: 101). The so-
called moderate tempo is approximately 100 beats per minute. This is the 
mean tempo that is perceived as neither fast nor slow by most individuals. 
Given that people find it easier to synchronize to the beat at this tempo than 
in other tempo ranges, it is to be expected that this range will also strongly 
encourage people to move along (Fraisse 1982: 153). The broader tempo 
range surrounding the moderate tempo (60 to 150 beats per minute) is 
where listeners are most likely to perceive the basic pulse of a musical piece 
and most likely to respond physically, for instance by tapping their feet. The 
proximity of everyday movements to this tempo range makes it easier to 
adapt synchronized movements (Snyder 2001: 167-169). Rhythms permeate 
many areas of people's lives unconsciously, structuring the flow of time 
through a particular sequence of events, as well as through their duration 
and weighting (Pfleiderer 2006: 9). The structuring component is of particular 
importance in this context, as it can contribute to enhanced orientation, es-
pecially for individuals with dementia. 

The regularity of a beat is a central aspect to the orientation established 
by rhythm. Continuous basic pulses, groups of bars and recurring accentu-
ations run through entire pieces as a fundamental experience of regularity. 
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The speed of the basic pulse defines the tempo of a piece (Gabrielsson 1993: 
96). The inter-onset intervals (IOI), defined as the equal distances between 
the starting points of the individual beats, determine the tempo. The met-
rical hierarchy is dependent upon the spacing and repetition pattern of the 
intervals. The basic pulse forms the level with the smallest IOI, on which, de-
pending on the emphasis, sound events may be placed in larger IOI. The 
resulting structure of accentuation determines the metre of a musical piece 
(Pfleiderer 2006: 70). The metrical organization of music is not a prerequisite. 
However, the absence of metrical clues makes it more difficult to identify the 
musical structure, anticipate its progression and to synchronize movements 
with the music (Pfleiderer 2006: 72). The processing of rhythmic structures 
engages auditory memory, which is dependent on attention. Attention in es-
sential when listening to music, as it enables the active perception and in-
terpretation of musical information (Pfleiderer 2006: 37). The focus of atten-
tion may be directed towards the melody, form, rhythm, or articulation, de-
pending on the listener's interest, and is also influenced by factors such as 
metrical hierarchy. A clear hierarchy makes it easier for listeners to focus their 
attention on future musical events and to synchronize with the music. The 
greater the degree of uncertainty generated by non-hierarchical structures, 
the more listeners are forced to focus their attention on the present, and the 
more challenging it becomes to achieve synchronized movement (Pfleiderer 
2006: 42). It can be assumed that rhythmic structures in the moderate tempo 
range, with clearly perceptible pulse structures and a discernible hierarchy, 
facilitate synchronization to music for people with dementia. 

In addition to bodily movements, auditory memory has a temporal com-
ponent and can be divided into three process levels, corresponding to three 
different temporal levels of musical experience: echoic memory, which cor-
responds to the level of event fusion, short-term memory as the level of me-
lodic and rhythmic grouping; and long-term memory, which corresponds to 
the level of musical form (Snyder 2001: 11-12). At the level of event fusion, 
changes in pitch and volume are discernible. The smallest perceptible 
grouping at this level is a single sound event. The level of melodic and rhyth-
mic grouping includes events that are individually distinguishable (which is 
possible from less than 16 events per second) but are not separated by a 
temporal interval that exceeds the limit of short-term memory, which is an 
average of three to five seconds per event. At this level, the individual events 
that are perceived during event fusion are grouped together. The main dif-
ference between this level and event fusion is that boundaries between in-
dividual events must first be established in order to then bundle them into 
larger, meaningful patterns (Snyder 2001: 12-14). If initially, only a single beat 
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is perceived, after several repetitions it can be identified as part of a meas-
ure at the level of rhythmic grouping. While the event fusion level deals with 
pitches or individual beats that are then grouped into melodies or rhythms, 
the musical form level deals with larger formal structures such as phrases or 
choruses. The role of long-term memory in this process is crucial, as it pro-
vides the context in which certain formal parts are given meaning through 
comparison with existing knowledge and previous listening experience 
(Snyder 2001: 15). 

In response to rhythm, synchronization may occur at the lowest level of 
event fusion to a continuous basic pulse without metric hierarchy, even in 
the absence of discernible patterns. In contrast, the processing of rhythmic 
or melodic grouping requires a higher level of cognitive performance, and 
the reference to musical form even requires prior knowledge that may not 
be accessible, for instance, due to a lack of prior knowledge or in the case 
of dementia. A case study with two visits on different days shows the reac-
tions of a person with dementia who, despite a notable change in her men-
tal condition, shows consistent rhythmic leg movements to music on differ-
ent days. The following excerpt depicts the situation during the first visit: 

At the outset of the song »Ganz in Weiß« (»All in white«), the leg of the 
person with dementia immediately moves as if by itself. The person 
with dementia moves to the basic beat, but also to the rhythm of the 
melody. She sings along, but is not quite sure of the lyrics. Despite 
lagging behind the singer, she maintains a consistent movement of 
her leg [case study 3, behavioral sequence 25]. 

On the following visit, the person with dementia exhibits notable changes in 
her mental condition. She appears to be less oriented and does not sing 
along with the music as before: 

As the song »Wunder gibt es immer wieder« (»There are always 
miracles«) begins, the person with dementia asks: »Oh, should I listen 
to another one?«, which the project team confirms. Despite a 
perceptible lack of focus, her rhythmic response remains unchanged 
and her legs continue to move to the music. At the end of the song, 
she comments, »Silence.« The project team informs her that there will 
be two more songs, and the person with dementia responds with a 
smile and agreement, although she seems less enthusiastic today 
than she has been in the past [case study 3, behavioral sequence 26]. 

With regard to the three temporal levels of musical experience, the leg 
movements of the person with dementia can be classified at the level of 
event fusion. This classification is based on the observation that the leg 
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movements can be attributed to the basic pulse, which is perceptible 
throughout the duration of the songs. In contrast, singing along is associ-
ated with the level of melodic and rhythmic grouping, wherein, in addition to 
the lyrics, the recognition and accurate reproduction of melodic and rhyth-
mic structures are essential. In the second example of the person with de-
mentia, this process is no longer possible. The fact that she is no longer able 
to sing the lyrics in full and at the correct tempo at this point is therefore less 
remarkable, as the synchronization of the leg movement remains unaf-
fected. As the model of musical-temporal experience and the associated 
behavioral sequence shows, clear rhythmic structures can provide people 
with dementia with a sense of support and orientation. Even when larger 
units of time are no longer processible, orienting oneself to the basic pulse 
allows for a sustained connection with the music. Applying the three levels 
to the perception of music in people with dementia, it can be concluded 
that a clear, distinct and stable rhythmic structure helps to maintain a con-
nection to the music, even when the cognitive impairment limits the capa-
bility to grasp larger contexts. 

Rhythm is a constant parameter in the perception of music, activating 
auditory and motor regions of the brain. It is noteworthy that the motor re-
gions play an integral role in the perception of beat in music, even when 
listeners are not moving or tapping to the music (Vanden Bosch der 
Nederlanden et al. 2019: 172). This awareness is of particular significance for 
individuals with limited mobility, as it can be assumed that activation is tak-
ing place even if it is not or only slightly visible from the outside. Rhythmic 
responses depend on physical ability and the severity of the dementia. Nev-
ertheless, even subtle impulses may be signs of synchronization. The feeling 
of synchronizing with the rhythm serves as a source of orientation, which 
contrasts with the typical daily experiences of many people with dementia. 
It can provide a sense of stability by establishing a temporal order during 
the playtime. In this regard, music can contribute to relaxation and well-be-
ing for people with dementia who are disoriented in space or time. 

 

4 LOOKING TO THE FUTURE  

Despite improvements in healthcare and an increase in life expectancy, the 
ageing of the global population is leading to an increase in age-related 
diseases, including dementia. Currently, there is no cure for the disease. For 
this reason, maintaining and improving quality of life in old age are im-
portant goals in the treatment of those affected. Non-pharmacological ap-
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proaches have been identified as particularly promising for improving the 
well-being of people with dementia. 

As a key to wellbeing, meaningful activities are essential to improve their 
quality of life and reduce agitated behavior. Music has been demonstrated 
to be a powerful emotional and cognitive stimulus, and different types of 
musical activities may be used several times a day to positively influence the 
mood and behavior of people with dementia (Särkämö et al. 2012: 7). IML 
interventions are particularly low-threshold and cost-effective, and can be 
used regardless of an individual's level of education, previous musical expe-
rience, or the severity of the disease (Jakob et al. 2021: 56). They can provide 
an opportunity for social interaction or entertainment. Music has been 
shown to have a positive effect on people with dementia, as well as on their 
family members and caregivers. Incorporating music into daily care tasks is 
a simple and effective approach (McDermott et al. 2014: 712-713). 

Nevertheless, the study of music and dementia is a young field of re-
search. To ensure the adequate examination of the subject, which encom-
passes a range of disciplines in itself, it is essential to consider both the be-
havioral and musical aspects from an interdisciplinary perspective (Brotons 
et al. 1997: 235). This article synthesizes observations made during the re-
search project Individualized music for people with dementia—improvement 
of quality of life and social participation for people with dementia in institu-
tional care, which primarily focused on behavioral aspects from the disci-
pline of psychology, and expands upon them through musical analyses by 
a musicologist. The musicological approach highlights the musical elements 
that elicit reactions from individuals with dementia during IML, with a partic-
ular emphasis on rhythmic synchronization in this article. 

Dementia is often associated with a decline in verbal communication 
skills, which is also characterized by a decline in social interaction. The re-
search project yielded evidence that rhythmic synchronization can serve as 
a means of nonverbal communication. In such cases, sharing musical expe-
riences is a crucial factor in activating people with dementia. Similarly, there 
are cases of individuals with dementia who derive satisfaction from dancing 
or moving to music on their own, without a need to synchronize with others. 

A clear perception of the pulse structure and its metric hierarchy facili-
tates synchronization with the music. For people with dementia who experi-
ence difficulty orienting themselves in time and space, a clearly discernible 
pulse structure can be helpful in synchronizing with the music and reinforcing 
their sense of orientation. The sense of direction provided by rhythm can be 
a contrast to the everyday lives of people with dementia, and continuous 
pulse structures can contribute to a sense of stability and well-being. Even 
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in the case of poor mental condition, rhythmic responses are often main-
tained. 

The observations from the case studies show that rhythmic synchroni-
zation can contribute substantially to the well-being of people with demen-
tia. However, there is still a lack of systematic investigations into the process 
of selecting music that is sensitive to the needs of those with dementia, par-
ticularly with regard to rhythm. The observations presented in this article 
serve as a reference point for further studies focusing on the potential of 
rhythmic synchronization to increase the well-being of people with demen-
tia. 

In the process of creating individualized playlists for IML, it is crucial to 
prioritize the exploration of autobiographical information. It is essential to 
consider the life experiences of a person with dementia and the potential 
impact on their behavior, which may undergo changes over the course of 
the disease. Autobiographical memory can serve as a point of reference, 
and music can evoke these memories, thereby providing a source of joy. 
However, the selection of individualized music also requires consideration of 
the musical parameters, which have been the focus of this article. Rhythm, 
in particular, has been identified as an important inherent factor, facilitating 
synchronization with the music and facilitating synchronization with others. 
Consequently, future musical selections for IML should not only prioritize the 
individual's most preferred songs, which often evoke special life events, but 
also consider the impact of specific musical parameters, such as rhythm, on 
individuals with dementia. This approach could enhance their responsive-
ness to musical stimuli. 

In conclusion, the research project has demonstrated that many people 
with dementia continue to move accurately to their preferred music. This in-
dicates that they continue to perceive and respond to the music, that it 
continues to affect them emotionally, and that they still got the groove. 
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