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ABSTRACT 

COGNITIVE, FUNCTIONAL AND NARRATIVE IMPROVEMENTS AFTER 

INDIVIDUALIZED SINGING INTERVENTIONS IN DEMENTIA PATIENTS 

Linda E. Maguire, Ph.D. 

George Mason University, 2020 

Dissertation Director: Dr. Gary L. Kreps 

 

Loss of cognitive, functional and narrative abilities is a telltale indication of 

Alzheimer’s disease or dementia in elderly, while the ability to participate in singing and 

recall of both words and tunes remain viable well into the latest stages of the disease, 

even as all other memory systems progressively deteriorate.  Music aptitude and music 

appreciation are known to be among the last remaining abilities in dementia sufferers and 

even remains robust throughout disease-affected elderly life. This study examined 

changes in cognitive, functional and narrative outcomes in elderly participants with 

dementia before, during and after a 5-week series of individualized singing 

sessions.  Three local assisted living facilities provided dementia patient participants for 

the study and two study groups were established. Study Group 1 (N = 25) participants 

were tested on cognitive measures of Mini-Mental State Examination (MMSE) and a 

Revised Mini-Mental State Examination (R-MMSE), and functional measures of Clock 

Drawing (CD) and Revised Clock Drawing (R-CDD), as well as self-report life 
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satisfaction using the Satisfaction with Life Scale (SWLS).  Group 1 participants 

included Singers (n = 9) and Non-Singers (n = 16), that included both low-participatory 

singers (n = 9) and non-participatory controls (n = 7), the latter of whom were regularly 

exposed to music in their facility. Group 1 outcomes revealed significant interactions or 

strong trends in improved outcomes in Singers, compared to Non-Singers, in MMSE, R-

MMSE, CD and R-CDD outcomes. SWLS outcomes, however, showed a significant, 

unexpected decline in Group 1 Singers (whose MMSE had improved post-study). Study 

Group 2 (N = 18) represented a nested, within-study comparison of narrative outcomes 

between high-participatory Singers (n = 9) and low-participatory Non-Singers (n = 9). 

Study Group 2 was a subset taken from Study Group 1, and tested verbal fluency and 

thematic content using measures of Narrative (NARR) and Complete Sentences (CS) 

testing, before and after a series of within-treatment study singing conditions. [Study 

Group 2 did not use non-participatory controls.] NARR and CS measures were collected 

after conditions of silence (Condition 0, or C0), familiar song verse (Condition 1-2, or 

C1-2), and less familiar song verses (Condition 5-6, or C5-6) of the patriotic song, 

“America, the Beautiful” (AtB). Qualitative analysis of singing participation (SingPar) in 

Group 2 participants used a 0-5 rating scale to delineate high and low participation during 

singing of 20 treatment songs (over a 5-week intervention period). Narrative data was 

also gathered from four other narrative treatment songs, matched to themes of Romance, 

Musical Theater, Folk, Nature and Spiritual-Meditative, that were also tested and 

measured for NARR and CS outcomes, but not analyzed or reported in this 

paper.  Interestingly, Singers in Group 2 showed significant main effect of singing and 
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immediate narrative improvements only after familiar verse (C1-2) singing, while Non-

Singers showed significant main effect of singing on narrative improvements only after 

singing less familiar song verses (C5-6) (both as compared to the silent, no music 

condition (C-0)). In summary, music remains useful, yet enigmatic regarding its success 

as a clinical tool with affected elderly populations with dementia. The findings from this 

study begin to tease out and demystify how singing influences cognitive, functional and 

narrative performance outcomes high and low-participatory elderly dementia singers. 

            Keywords: Music, Dementia, Cognition, Singing, Speech 
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INTRODUCTION 

Statistics claim that 5.5 million Americans currently have Alzheimer’s (AD) 

dementia and that one new case occurs every 66 seconds (Alzheimer’s Association, 2017; 

2013). Future predictions are grim, with 14 million American sufferers projected by 2050 

(one new case every 33 seconds) and 1 million new cases per year.  Globally, the World 

Health Organization (2012) reports 35 million sufferers worldwide having some form of 

dementia, as 7.7 million new cases are diagnosed each year (or one new case occurring 

every 4 seconds).  

Music redirects mood, focus, connection to others, spirit, thoughts, priorities and 

the anxious, locked personalities and twists of behavior that are typical in AD and elderly 

with dementia. The use of music as medicine in elderly singers, listeners and musicians is 

now a strong therapeutic and scientific priority, especially as those suffering from forms 

of dementia (including their caregivers and loved ones) seem to benefit from music in 

improving their quality of life, moment to moment awareness, appreciation for those 

around them and temporarily “normalizing” them.  

Music tempers behavioral issues in dementia that include mood swings, 

hallucinations, screaming, moaning, suspiciousness (Khachiyants et al, 2011), physical 

aggression (Victoroff et al, 1996), and agitation (Cohen-Mansfield, 2007; 1995; 1989).  

Cohen-Mansfield (2007) found that aggression, commonly found in dementia patients, 
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involves specific physiologic parameters that may be retrained, thwarted or attenuated by 

singing networks employed in sessions throughout the day.  Sundowning Syndrome 

(SDS), for instance, is the “appearance or exacerbation of symptoms indicating varying 

forms of physiologic hyper-alertness (e.g. agitation, disorientation, combativeness, 

wandering, disruptive vocalizations), specifically associated with the later afternoon or 

evening hours” (Yevchak et al, 2012).  SDS symptomology also includes psychomotor 

dysfunctions such as wandering, agitation, restlessness, pacing, physical resistance, vocal 

outbursts, screaming, moaning, disorientation and resistance to redirection.  Cognitive 

issues include confusion, increased irritability, panic, forgetfulness, mood swings, 

suspiciousness and general uncooperativeness.  Dementia patients can also become 

extremely demanding, moody and hallucinate (Bachman & Rabins, 2006; Bunn et al, 

1996; Rindlisbacher, 1992; Kim, 2015; Khachiyants et al, 2011).   Such disruptive 

behaviors are found to associate with imminent functional and cognitive declines 

(Scarmeas et al, 2007).  All such behaviors promote physiologic distress and anxiety for 

patients, caregivers and clinicians.  

  Music appreciation and auditory abilities are well-preserved in dementia patients 

(Särkämö et al, 2012, Wall & Duffy, 2010; Baird & Samson, 2009; 2015). Music is 

recommended at all stages of the disease (Guetin et al, 2013; Watson, 1998) to improve 

quality of life (Vasionyte & Madison, 2013), reduce agitation (Elliott & Gardner, 2016),  

improve overall patient wellbeing (Shibazaki & Marshall, 2015), working memory and 

executive function (Osman et al, 2016; Maguire et al, 2015) and reduce pain (Fritz, 2018) 

and feelings of apathy (Tang, 2018; Holmes et al, 2006; Goris et al, 2016). Music 
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programming can improve cognitive function (Maguire, 2015), physical health (Fu, 

2018) and improve interpersonal relationships with family, caregivers and each other 

(Unadkat et al, 2017, Brackey, 2016), all of which significantly improves patient-

perceived QOL (Rubbi, 2016,). Use of music, therefore, has clear and obvious potentials 

to alleviate distress and improve health, cognition, social engagement and patient 

function, while concurrently redirecting anxiety, distress and dysfunctional behaviors.   

 Music therapy research consistently presents many findings supporting powers of 

music to improve behavioral outcomes, even in later stages of the disease (Lane-Brown 

& Tate, 2009), including language (Suzuki et al, 2004); better posture and synchronized 

movements (Götell et al, 2002, 2003), improved cognition (Maguire et al, 2015) and 

elicits facial responses even in the severest dementia patients (Asplund et al, 1991). 

Music reduces dysfunctional behaviors (Bachman & Rabins, 2006), aggressive outbursts 

(Clark et al, 1998) and depressive symptoms (Han et al, 2011; Janata, 2012).  The 

transient nature of music induced outcomes in dementia patients are transient, short-term, 

and diminish rapidly and reliably (Bruer et al, 2007; Weber et al, 2009).     

Very few studies specifically state, share or even know what music was used 

during a study. Therefore, most studies are non-reproducible and do not provide enough 

details for procedural retesting.  Pioneering researchers, however, have begun to scratch 

the surface in developing new working models that promote progressive relaxation with 

predictable variations in vital signs (Kibler & Rider, 1983) or improve physiological 

entrainments using music to stop epilepsy, specifically using Mozart’s K448 (Dastghieb 
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et al, 2014) or improve language-outcomes enabled through compositions by JS Bach 

(Koelsch et al, 2002).   

Recent findings reveal improved speech ability after specific rhythmic timings 

(Wiseheart et al, 2017); improved emotional outcomes shaped by sound velocity 

conditions (Irrgang et al, 2016) and novel memory in learning of entirely new songs 

(Adhikari et al 2016). Use of novel, unfamiliar songs can positively arouse patients 

(Kuan et al, 2017), improve fundamental physiologic measures (Trappe & Voit, 2016); 

exercise global brain recruitments (Huang et al, 2016; Omigie, 2016; Quarto et al, 2017; 

Sachs et al, 2016; Sihvonan et al, 2017; Tabei et al, 2017), regulate mood (Garrido, 2017; 

Hausmann et al, 2016; Ward & Parkes, 2017, Götell, 2009) and structure new memories 

(Baird et al, 2017.  New music can also improve cognitive auditory function (Golden et 

al, 2017; Habibi et al, 2016), cognition and inhibitory control (Corsi et al, 2016; Cheung 

et al, 2016; Jafari et al, 2017; Kayashima et al 2017) and movement potentials (Lai & 

Lai, 2017).  Anxiety and agitation rates in AD range from 30% to 95% (Lyketsos et al, 

2002), and major depression hovers around 22%, with 27% having minor depression 

while the remaining 51% have some depressive symptoms (Lyketsos et al, 1997). Music 

continues to manage dementia agitation and dysfunctional behavior (Abraha et al, 2017; 

Kim et al, 2016; Pedersen et al, 2017; Vahia et al, 2017), anxiety (Hetland et al, 2017); 

and improve physical activity (Clark et al, 2016; Di Cagno et al, 2016; Jones et al, 2017). 

Improved mood (Davison et al, 2016; Koelsch et al, 2016), cognition (Fang et al, 2017; 

Fusar-Poli et al, 2017; Innes et al, 2017), mealtime issues (Bunn et al, 2016), emotional 
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efficacy (Särkämö et al, 2016) and motor learning (Burgess et al, 2017; Shih et al, 2016) 

are all improved by exposure to music.   

 Psychotropic and atypical antipsychotic drugs, often used to manage dementia 

patients, exact a terrible price on both health and quality of life (Ballard, 2012; Rolland et 

al, 2012) and cause symptoms of nausea, dizziness and fatigue that lead to even worse 

complications including falls, injuries, other life-threatening issues and even death (Birks, 

2006; Banerjee, 2009).  Commonly prescribed atypical antipsychotics, intended to 

control agitation and aggression in AD, often do not work at all and negatively affect 

quality of life (Schneider et al 2006; Cummings et al, 1998).  Even commonly accepted 

drugs that are used to combat symptoms of AD, including Donezepil, Galantamine and 

Rivastigmine, are intended to reduce undesirable dementia behaviors in patients but also 

have questionable efficacy (Tan et al, 2014; Ballard et al 2012; Howard et al 2007).  Even 

the most recent drug trials of Solanezumab (Honig et al, 2018; Sacks et al, 2017) and 

Bapineuzumab (Tayeb et al, 2013) failed to stop cognitive decline and have many side 

effects but.  Of all these, only Galantamine significantly improves behavioral and 

cognitive outcomes, with fewest side effects (Reisberg et al, 2003). It is interesting to 

note that Galantamine is “carbon copied” directly from a natural compound found in the 

bulb root of the “Snowdrop” plant (Daffodil family), that has used for centuries to treat 

dementia.   

Music has also been used for centuries to temper signs and symptoms of elderly 

with dementia.  Florence Nightingale noted the power and use of music in healing 

processes and mentioned in Nightingale’s environmental theory (Nilsson, 2011; 
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Zborowsky, 2014).  Therapeutically, music is consistently hailed as the most effective, 

non-pharmacologic strategy for dementia management in most systematic reviews and 

reports (Vasionyte & Madison, 2013; Guetin et al, 2013; Lin et al, 2011). In one study, 

music was found to be as good as Diazepam in promoting healthy vital signs (Berbel et 

al, 2006) and used therapeutically to manage apathy (Holmes et al, 2006; Goris et al, 

2016); reduce anxiety (Han et al, 2010), agitation (Uedo et al 2003, Sung & Chang, 2005; 

Svansdottir & Snaedal, 2006; Gerdner, 1997; 2000; Tuet & Lam, 2006), aggression 

(Clark et al, 1998), wandering (Sherratt et al, 2004; Siders et al, 2004; Robinson et al, 

2007) and other behavioral dysfunctions (Tang et al, 2011).  Music improves motor 

activity (Witzke et al, 2008; Aldridge, 1994), balance (Ross et al, 2016; Cohen et al, 

2007), speech recovery (Jungblut et al, 2009; Hartley et al, 2010; Mahendra, 2001), sense 

of personal control (Caddell & Clare, 2011; 2011) and overall QOL (Vasionyte & 

Madison, 2013).  

There is little doubt that dementia patients respond particularly well to music. 

Effects are often significant and sensational, but only transient in most studies (Bruer et 

al, 2007).  Music, as always, remains an important, non-pharmacologic, cost-efficient 

strategy shown to lift depression, improve overall QOL in elderly and reliably transforms 

dysfunctional mood, cognition, behavior and function (MCBF) in most 

neurodegenerative conditions, including AD (Vasionyte & Madison, 2013; Guetin et al, 

2013; Lin et al, 2011; Watson, 1998).  This study seeks to demystify and formulate the 

specific use of specific music (personalized songs) for specific outcomes (cognitive, 

functional and narrative) in specific populations (elderly singers with dementia). 
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Clinicians and caregivers view the use of music in AD management as a vital 

necessity in elderly and AD care (Banaree, 2009; Chu et al, 2013; Konno et al, 2014; 

Craig. 2013; Blackburn & Bradshaw, 2014; Fitzsimmons et al, 2014).  Music is 

considered a form of non-verbal language in AD (Aucouturier & Canonne, 2017; Kraus 

& Slater, 2016; Weiss et al, 2017) and often used to resurrect and preserve nostalgic 

memories (Chevreau et al, 2017; el Haj et al, 2012; Evans et al, 2017). Powers of music 

recruit subconscious physiologic responses that escort MCBF in dementia patients 

(Hunter et al, 2011; Irrgang & Egermann, 2016; Kim & Wedell, 2016; Martins et al, 

2017; Peck et al, 2016), assist in AD health and care of patients (Mitchell & Agnelli, 

2015) and better maintain aging health in elderly (Sorrell & Sorrell, 2008).  Music 

practices contribute to important aspects of hospice and comfort care (Bilgic & Acaroglu, 

2017; Thomas & Baier, 2017; Chlan & Heiderscheit, 2017; Gentner, 2017) and patient-

centered care, support and QOL (van der Steen et al, 2017; van der Wardt et al, 2017). 

The following study compared high-participation Singers with Non-Singers and 

used theme-based singing interventions testing: 1. pre-post study outcomes of cognition, 

function and life satisfaction (Study 1) and 2. within-study narrative outcomes (Study 2), 

gathered during a 5-week singing treatment series of songs. Specific goals of this 

quantitative, reproducible study prioritized the use of individually tailored songs (use of 

most comfortable vocal key and physically manageable tempo) for all singing 

participants.  
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MUSIC AS MEDICINE (MAM) 

The human brain has no feeling or internal nerve network but receives all non-

visual network information through sensory input transmitted through the corporeal body, 

auditory system, and other senses (visual, smell, sensation) coming from the environment 

and internally. Our human auditory system matures completely 4 months prior to birth, 

and is the first sensory system to fully mature, and is the last sensory system to fully 

extinguish upon death. Music is a form of free energy represented by sound frequencies 

and our auditory cochlea actually generates electrical-level energy from sound, enough 

for otolaryngologists to attempt to charge a hearing aid battery for cochlear implants 

(Mercier et al, 2012). Music, as sustained organized resonance, is a form of 

environmental energy, shaping, and environmental enrichment, at a level such that the 

brain (and our DNA) reacts (fear and pruning processes) or receptively responds 

(biological growth and transformation) to its simple presence, many variations and 

subtleties.  All these reactions and responses have physiological correlates (Fancourt, 

2014).  

Speaking and executive function are tightly localized brain areas.  Singing, 

however, engages widespread, global brain and tissue areas (Kleber et al, 2007) and is a 

robust active event that requires considerable energy expenditure from the participant, 

while generating facial bone resonance with potential to stimulate nerve and focal CNS 
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tissue areas. Singing engages bilateral areas of the frontal and temporal brain (Kleber et 

al, 2007), including many brain areas that are functionally undefined, but used in 

recalling familiar music (Baird & Samson, 2009) and long-term memory.   These 

findings further support of singing that overrides typical MCBF dysfunction seen in 

dementia and AD. Since basal ganglia function is preserved until the latest disease stages 

of AD, frontal and temporal brain areas (Halpern & Zatorre, 1999), compromised parietal 

and prefrontal brain areas (Liegois-Chauvel et al, 1998) can still activate from music 

treatment and reciprocal brain pathways.  Singing stimulates both sympathetic 

(activation) and parasympathetic (relaxation) processes (Bernardi et al, 2009) that can 

effectively induce and escort behavioral outcomes.   

Measurable physiological outcomes (and triangulated neuroscience findings) that 

pair with specific elements of music treatment (rhythm, instrumentation, style, tonal key, 

etc.) have gained firm footing and empirical traction just in the last 10-15 years.  Findings 

have increased exponentially since the advent of fMRI, bio-/neuro feedback, and neuro-

substrate testing of SNS and PNS biomarkers of cortisol, melatonin, immunoglobins, 

dopamine, serotonin, hormones, to name a few. As sustained frequency and vibratory 

resonance, music, simply put, is literally “free energy” for the brain.  

Music’s power as “sustained organized, environmental resonance” can engage deep 

subconscious emotional, paleo cortical responses and deep sensory networks that are 

connected to distinct memories.  Music directly triggers subconscious networks that 

evoke many neurophysiologic sensations of perceived emotion, excitement, calm, 

instinct, movement and memory. Sustained, non-verbal sounds (as in singing) represent 
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the human biological messaging system, developed over many millennium of human 

evolution.  Singing, as sustained organized resonance, represents a non-verbal, deeply 

meaningful communication network and functional ability that likely existed many 

thousands of years before our spoken language was developed.  Our brain’s motor speech 

area (Broca’s area) is the considerably small brain area responsible for motor speech, 

(located in the left frontal lobe) and has considerable functional limitations.  Broca’s area 

is so specific to simple speech that it connects quite exclusively with only one other, 

relatively small, area of syntax and meaning (Wernicke’s area).   

Singing, however, recruits and stimulates a vast array of brain-activations including 

motor, emotional, sensorimotor and increased activations of speech, language structure 

and meaning (Kleber et al, 2007), including brain areas such as the vermis, whose 

functions neuroscientists are still unaware. In short, singing fires up the global brain areas 

through a highly activated, collective web of cognitive, emotional, and motor networks 

with specific associated physiologic outcomes that pair with predicted MCBF outcomes, 

especially in those with dementia.  

Music and Human Physiology 

Physiologic responses to music are often transient and very short-lived.  Repeated 

music exposures and sustained music treatments, however, can reduce incident outcomes 

in cardiovascular disease (CVD), particularly in dementia patients (Okada et al, 2009). 

Indeed, combined progressive and longitudinal music programming, structured and 

prescribed on established physiologic and neurophysiologic music correlates, has vast 
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potential for healing, normalizing and transformation patients with dementia (and their 

caregivers).  

Throughout medical and geriatric nursing literature, healthy age-appropriate 

physiologic standards are regularly expected, monitored and involved in healthy geriatric 

schedules of circadian ebb, flow and balance.  Physiologic measures of homeostasis, 

including heartrate (HR) and blood pressure (BP), are routine health-related measures of 

health and aging in elderly. Physiologic reserve and the capacity to maintain homeostasis, 

however, lowers during aging (Taffett, 2003) even as metabolic demands increase to 

fulfill even basic age-related functions (Reser, 2009). As early as 1997, Watkins 

proposed that “music” can facilitate reductions in stress responses and found lowered 

anxiety levels, from music treatments, also correlated with lowered BP and HR. 

Lowering BP is a primary treatment in management of vascular issues in 

dementia (Lyketsos, 2009) and music can facilitate this change.   Music can improve 

physiologic responses (Thoma et al, 2012; Lundqvist et al, 2009) and lead to improved 

emotional regulation (Thayer & Lane, 2007) in healthy adults and other improved vital 

signs (Kibler & Rider, 1983).  Music is a form of free energy that harbors unique, 

measurable powers that recruit, engage, escort and mediate primary physiologic 

outcomes (Fancourt et al, 2014). Many effects are initiated, using rhythm and its effects 

on heart rate (HR) and heart rate variability (HRV). Before a discussion of HR and HRV, 

this paper will first review the involuntary, or autonomic nervous system.  
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The Autonomic Nervous System 

The Autonomic Nervous System (ANS) is pivotal to understanding successful 

precision music programming and outcomes in music as medicine (MaM). The ANS is a 

part of the central nervous system (CNS) in humans that signals for many changes in 

hormonal, endocrine, neurotransmitter and physiology outcomes that manage the human 

biological responses to both internal (disease, memory, hunger, thirst, etc.) and external 

(light, nature, social, environmental, music, etc.) stimuli.   The ANS is divided into 2 

distinct and functional arms, namely the parasympathetic nervous system (PNS) 

representing the relaxation state (or a consonant, relaxed homeostasis) of humans; and the 

sympathetic nervous system (SNS) representing the activated state (or a dissonant, 

activated dyshomeostasis) of the human body (Fancourt et al, 2014).  Exciting, cross-

disciplinary research shows tremendous powers of music in training variations of the 

autonomic nervous system (ANS) response. Music thus harbors great potential (and 

promise) to predictably relax, or activate, listeners through triggered, target responses 

from precision musical stimuli (Ellis et al, 2010; Krantz et al, 2011; Trappe, 2012).   

The Parasympathetic Nervous System 

The Parasympathetic Nervous System (PNS) is the dominant arm of the PNS and 

represents the baseline status called homeostasis.  The PNS signals for rest, repair, 

relaxation, restoration, digestion, release of melatonin and the physiological platforms for 

sexual arousal, sleep and many other biologic platforms of health. The PNS dictates our 

relaxation response to lowered heart rate, blood pressure and cortisol levels, and to 

increased melatonin levels, oxygen saturation and passive dopamine release.  Music (as 
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sustained, organized resonance) quickly, easily and decisively promotes PNS relaxation 

effects that are reliably obtained using unnamed, or generalized musical input (Ellis et al, 

2012; Ellis & Thayer, 2010). More specifically, music that features slower rhythms, 

darker tonal keys (descending keys of Bb, Eb, Ab, Db, Gb), soft percussion and long, 

legato melodic lines reliably taps into the PNS and reduce HR, BP and increase PO. This 

general platform of music programming enables deeper, relaxed breathing and improved 

oxygenation; and can reliably accompany many clinically-desired behaviors that 

specifically redirect and lower issues of anxiety, aggression, hostility, depression, apathy 

and many others in otherwise non-cooperative (or despondent) dementia patients.  This 

relaxation response for aggression (or renaissance from depression) from musical input is 

statistically predictable due to vast PNS dominance within the biological human response 

network.  PNS physiology sets are also the dominant operative system during most of the 

circadian day in healthy adults and in most animals, who can easily remain quiet and 

dormant for most of the day. In dementia and AD, this system is disrupted from 

deteriorated areas of brain tissue. 

Recent studies increasingly show how music reliably and consistently promotes 

healthy PNS physiological outcomes in dementia patients (Fancourt et al, 2014) to lower 

systolic blood pressure (Takahashi & Matsushita, 2006) and cortisol levels (Watkins, 

1997), increase melatonin release (Kumar et al, 1999), and allow dopamine release 

(Salimpoor et al, 2011; Blood & Zatorre, 2001).  Music can improve viral resistance by 

increasing immunoglobin levels (Chanda & Levitin, 2013; Watkins, 1996), improving 

desired heart rate variability outcomes (Ellis et al, 2012) and improved galvanic skin 
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response (Lundqvist et al, 2009). Music interventions may even prevent cardiac and 

cerebral disease (Takahashi & Matsushita, 2006), thus mediate an established risk factor 

moderator for development of dementia, heart attacks and premature death.   

The PNS is the medical musician’s friend, baseline and entry gate to both brain 

activation and music mediated MCBF changes. MaM methodology should maximize all 

best parameters of the dominant PNS. In this study, the use of individualized tonal key 

and rhythmic tempo enabled singers to most comfortably sing in the easiest manageable 

key/tempo for them. This is PNS-level singing. Once PNS level singing is established 

and secured, incremental changes in higher (or lower) tonal keys; and tempo changes can 

begin to exercise and slowly transform the singer to stronger, healthier physiologic 

platforms and practice.  

The Sympathetic Nervous System 

 While the dominant branch of the ANS is the PNS, the Sympathetic Nervous 

System (SNS) represents the human activation state; and can also mediate (or tone down) 

issues of chronic stress.  The SNS is activating, excitatory and signals for mamy “fight or 

flight”, energized response sets in humans.  Both SNS and PNS are “involuntary” 

response systems are recruited and are reliably influenced by musical components. 

Negative, or bothersome SNS triggers in the environment can include loud noises, sirens, 

screaming, yelling, crowds, traffic easily create incessant SNS hyperactivation. 

Overactivation of the SNS can induce chronic stress or progressive allostatic load (in the 

diathesis stress model), as described by McEwen (1998; 2007; 2009) and lead to 

development of countless diseases, including dementia.  
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In normal populations, communication researchers conducted extensive studies of 

cardiovascular and physiology measures under specific conditions of conflict, affection, 

craving, stress, public speaking and positive family dynamics (Honeycutt et al, 2014). 

Physiology is specifically described in Honeycutt et al. (p. 156) as a “reflection of the 

stress-diathesis model”, and that baseline attitude, background, cultural environment and 

previous experience greatly influence physiologic reactivity and interpersonal behavioral 

outcomes. Honeycutt and associates triangulated variables of “attitude” (i.e. self-esteem, 

values, perception of life’s stressors) with behaviors and physiologic measures within 

different social contexts.  They showed that long-term, chronic physiologic stress, such as 

high BP, fast HR, increased cortisol, predictably result in conditions such as depression, 

aggression (when more reactive) or apathy (if less reactive), a condition commonly found 

in early AD patients).   

According to Honeycutt et al., arguments, anger, frustrations, confusions, and 

MCBF dysfunctions can be traced directly back to physiologic engagement and 

dysfunction. Music can signal, recruit and sustain positive SNS outcomes that include 

increases in HR, BP and lowered PO through fast rhythms, syncopated tempi, brighter 

tonal keys, use of strong percussion with broken, articulated melodic lines.  The pursuant 

physiological response coordinates in an ebb and flow to help the patient become 

comfortable with healthy activation and movement, and primes natural physiologic 

responses associated with motor activity, while lowering toxic bio-substrate outcomes 

associated with allostatic load.   
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Figure 1 below illustrates how the human nervous system branches into central 

nervous system (CNS) brain and brainstem, while the Peripheral and Autonomic Nervous 

System controls both Sympathetic (labelled SNS, in this paper) and Parasympathetic 

(labelled PNS, in this paper) systems that are easily recruited and redirected by music. 

 

 

Figure 1 A depiction of the Human Nervous System  

reveals the involuntary nature of the Autonomic, Sympathetic and Parasympathetic Motor and Nervous 

Systems. Musical elements recruit many parameters and combinations of both parasympathetic relaxation and 

sympathetic activation responses. (Credit: 

https://anjungsainssmkss.files.wordpress.com/2013/01/imag78.gif) 

 

 

 

 

Rhythm and Heart Rate Manipulation 

The simplest way to begin to understand the complexities of prescriptive music 

programming, are outcomes directly contingent on musical rhythms and tempo affecting 

human heartrate (HR), and individual heart rate variability (HRV). While studies linking 

music, dementia, MCBF and physiology are relatively recent, a long history of excellent 

nursing research exploring child and infant studies, decisively contributes to the 

https://anjungsainssmkss.files.wordpress.com/2013/01/imag78.gif
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understanding the precision powers of music that induce physiological effects that clearly 

triangulate with observable, measurable, intended outcomes in patients.   

Infants have full auditory abilities at 5 months gestation (4 months prenatal) and 

are infant auditory networks are introduced to complex mother/child HR and HRV 

rhythmic pulse at earliest, sentient, life moments.  These early, in utero, inter-rhythmic 

complexities may prime the brain for complex potentials of musical influence throughout 

the human lifespan. Consider that music treatment significantly improves oxygen 

saturation and weight gain in intensive care infants (Standley, 2002), while the absence of 

decisive rhythm, combined with the “fingerprint” voice of a mother’s lullaby (Loewy et 

al, 2013), quickly puts infants (and children) to sleep via physiologic mediates.  Beat 

synchronization facilitates speech encoding, reading readiness and “millisecond-level 

neural precision for encoding sound” in preschoolers (Carr et al, 2014), while strong 

rhythm (on the beat) sharpens motor and perceptual attention in time, as inter-rhythmic 

(off-beat rhythm) maintains attention over time (Bolger et al, 2014).  

Research on HR and HRV is found in many other studies as well (Krantz et al, 

2011; Ellis & Thayer, 2012; 2010; Guetin et al, 2013). Rhythm and HRV responses are 

now well-established as a direct method to direct and determine both measurable and 

predictable ANS outcomes of activation (SNS) or relaxation (PNS) states.  Rhythm in 

music can predictably change heart rate (HR), blood pressure (BP), percentage (blood) 

oxygen (PO), galvanic skin responses (GSR), cortisol (Cor) and melatonin (Mel) levels. 

Rhythm in music also promotes HRV plasticity (Raglio, 2010), guides and entrains 

arrhythmias (Okada et al, 2009), signals for new respiratory patterns (Haas et al, 1986), 
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increases Mel (Kumar et al, 1999) and lowers systolic BP (Takahashi, 2006). In essence, 

rhythm escorts a listener’s resting heart rate to become either faster or slower (from 

patient’s baseline HR) to directly activate (SNS, faster rhythm) or relax (PNS, slower 

rhythm).  Music engages multiple dimensions of cognitive focus (Platel et al, 1997); and 

employs the brain’s cerebellum, and the cerebellum’s many reciprocal circuitries to the 

neocortex (executive-level brain) to anticipate sound, music memory and upcoming 

music sequences (Leaver et al, 2009). Music stimulates the Hypothalamic Pituitary Axis 

(HPA), immune response, and release of neurotransmitters serotonin, dopamine, 

adrenalin and numerous others (Fancourt et al, 2014; Blood & Zatorre, 2001).    

Rhythm engages the still-healthy, functional and wholly viable limbic system 

viability in dementia patients, specifically in AD (Halpern & Zatorre, 1999), even as 

executive function (frontal lobe), facial recognition (parietal lobe) and short-term 

memory brain areas (temporal love) areas deteriorate from the disease (Braak & Braak, 

1993).  Music creates ANS feedback cycles that alter HR, BP, PO and respiratory rate 

(Ellis & Thayer, 2010; Sutoo, 2004; Nakahara et al, 2011), improves health outcomes via 

HR, HVR and BP (Takahashi & Matsushita, 2006), galvanic skin response (Lundqvist et 

al, 2009), respiration rate, immune response (Chanda & Levitin, 2013; Watkins, 1996), 

stress and cortisol levels (Watkins, 1997), melatonin (Kumar et al, 1999) and dopamine 

release (Salimpoor et al, 2011; Blood & Zatorre, 2001). In essence, MCBF outcomes pair 

quite simply and directly with HRV manipulations to take HR-guided physiology up 

(activation), or down (relaxation) through prescribed and measurable dimensions of 

rhythm, tempo, pulse and percussive components of music (and song).  Other musical 
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ingredients that enhance the basic HRV response, and can include instrument colors, 

melodic architecture, story line, velocity, duration, orchestration, and others for 

predictable and sustained MCBF responses in dementia and AD patients.  Rhythm, 

however, is the key to successful intervention.  Rhythm is the “flour in the cake”, 

musically speaking, to create any musical intervention.  

In summary, and in simplest essence, a musical rhythm that pairs with a faster HR 

than the patient’s will activate the SNS to many and varying degrees of activation 

(including hyperactive super abilities) while a slower tempo will relax patients through 

PNS measurable outcomes (to many and varying degrees of de-activation, including deep 

sleep induction).  The speed (and direction) of rhythm, namely faster or slower than the 

listener’s resting HR determines many ANS outcomes that control human BP, GSR, PO, 

Cor, Mel and hormonal levels via the Hypothalamic Pituitary Axis (HPA). Other health 

outcomes include enhanced immune responses, respiratory rate, neurotransmitters 

serotonin, dopamine, adrenalin and numerous others.   Indeed, no music intervention 

should ever commence before the music therapist, or interventionist mentally pairs 

musical rhythm with pre-determined and predicted heart rate manipulations. The 

interventionist can then target ANS paradigms that reliably produce intended MCBF 

outcomes, especially in dementia and AD patients.   

Anxiety and Allostatic Load 

 

As mentioned previously, the dominant PNS state is relaxation. Chronic, 

progressive stress and anxiety, however, creates the condition of allostatic load over the 

lifetime and negatively affects heart health.  Allostatic load is measurable by incessant 
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SNS activations such as increased HR and BP, lowered PO, Cor and antioxidant release, 

mitochondria demise and many other neurotoxins that result in progressive brain 

degradation (McEwen, 1998; 2007; Sapolsky, 1992). Anxiety, allostatic load and 

resulting hypoxia fundamentally contributes to most disease models, including AD 

(Semenza, 2012) .  Fear-based physiologic responses in children parallel anxiety 

responses in adults (Davidson, 2000; Kagan et al, 1988), and fearful children are far more 

likely to develop later anxiety disorders in adulthood (Biederman et al, 2001), while low 

levels of physiological arousal (including a low resting HR), can predict chronic 

antisocial personality in adults (Raine, 2002).   

Boyce and Ellis (2005) showed that children who are physiologically balanced 

(but still physiologically reactive) develop significantly healthier physical and mental 

health outcomes. Physiological under-arousal, on the other hand, promotes lower 

empathy in children (Liew et al, 2003; 2011) that leads to increases in dysfunctional 

behavior in later life (Hastings et al, 2000). Low resting HR at age 3 predispose children 

to aggression at age 11 (Raine et al, 1997; Hankin & Abela, 2005, p. 86), while higher 

cortisol levels (from anxiety) directly relate to conduct disorder, impulsivity and 

aggression both in children, and in cognitively healthy adults (Davidson et al, 2000). 

Apathy, on the other hand, occurs when physiology becomes nulled or minimally 

reactive to environmental stimuli and leads to loss of executive control, inhibition of 

depression, and is considered a primary dementia prodromal risk factor (Lyketsos, 2009).  

Patient-centered, longitudinal music programming redirects and attenuates apathy and 



21 

 

can prime the system for plasticity and lasting, positive potential changes (Weber et al, 

2009).  Similar studies have yet to be conducted. 

The simple fact is that music is “sustained, organized environmental resonance”, 

decisively acts on and evokes the dominant human relaxation response (PNS) and 

produces both relaxation and passive enjoyment of music.  The healthy, sympathetic 

response (SNS) is harder to activate, and can be a challenging task for the music 

interventionist.  Once the PNS baseline is achieved (comfortable key/tempo singing), 

music pairs with, recruits and often redirects dysfunctional behaviors by SNS physiology-

targeted music interventions (Sakamoto et al, 2013). Physiology, and thoughtful 

consideration of both PNS and SNS paradigms, becomes the decisive, most reliable 

targets (and litmus test) for medical music design and successful programming of 

prescriptive outcomes. 

Music Memory and AD Brain 

Dementia and AD is often a regressive disease that slowly takes a grown adult 

back to their childhood in their mind and memory. The traditional use of nostalgic music 

resurrects that childhood and many associated (old) memories.  Nostalgic music is 

commonly and easily used in elder reminiscence therapy. Nostalgic music has a clear 

therapeutic effect in transporting elderly listeners with dementia back to previous 

memories and recollections.  Such an approach can also resurrect undesired old 

memories, including feelings of loss: physical abilities, property, sense of old self, and 

cherished loved ones. Such feelings can potentially result in sadness, regret, morbid 

reflection or even anguish. In this regard, nostalgic music can also contribute to unwanted 
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issues of isolation, depression, associated frailty and feed the disease of dementia itself, 

particularly through an exclusive use of nostalgic music (only) in dementia and AD 

therapy.   

In healthy brains, “surface” memories are typically collected and initially 

processed through the brain’s hippocampus (HC). The HC is the last drop off for oxygen 

delivery in the brain’s vascular system, the site of established neurogenesis in the brain, 

and is typically the first brain area to deteriorate in AD (Braak & Braak, 1991; 1993; 

1998). Chronic anxiety (and accompanying low PO) can easily create a vascular 

condition in which the HC does not receive enough oxygen (Erecińska & Silver, 2001).  

The HC tissue area gradually disintegrates and dies off.  In later stages of AD, there is 

progressive loss in widespread parietal, frontal and prefrontal cortical areas responsible 

for memory consolidation processes and (rostral-caudal) long-term, implicit memory 

storage.  New experiences quickly vanish due to degradation of the HC and loss of 

supportive brain tissue areas that process current experiences and associated memories.  

A normal, healthy aging brain can continue to process new experiences as 

working memory, and consolidate new events as working memory in frontal lobe (FL) 

(rostral, or “beak”) brain areas, before these (new) memories break away and are 

gradually “stored” in older, deeper cortical (caudal or “rear”) limbic areas of the brain, 

including the cerebellum (CB) in implicit, improvisational memory. Those with AD have 

lost FL executive processes (working memories) but have strengthened deeper cortex and 

CD (nostalgic memories) stored in deeper cortex, including the CB. The otherwise 

normal, healthy rostral-caudal (FL to CB) brain process is disrupted (apparently lost) in 
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AD.  Music, however, taps into the deep cortical and CB areas to resurrect long-term 

memories – many of which have residual reciprocal connections to the FL (including 

involuntary narrative abilities) in AD patients (el Haj et al, 2012; 2012; 2013; 2015) This 

caudal-rostral (CB to FL) subconscious recruitment of memory pathways and taps into 

these subconscious networks of established caudal-rostral reciprocal networks.  

As working memory and executive brain areas deteriorate, AD patients show 

increased reactivity and hypersensitivity to environmental escorts (and triggers) that 

“talk” to these more primitive brain areas.   Once music taps into these still viable areas, 

the reciprocal nature of the cerebellum, limbic areas and brain stem function exercise an 

established ability to “reverse connect” and “talk back” with areas that are in decline (but 

not yet completely destroyed) (Leaver et al, 2009), including still-working musical 

memory abilities (Limb & Braun, 2008) that tap into areas of “cognitive reserve” 

(Sokolov et al, 2017; Stoodley, 2012; Wearing, 2005; Craver et al, 2014; Buckner, 2004; 

Mayberg et al,1999; Schmahmann & Sherman, 1998). 

AD patients, therefore, who lose executive-level working memory ability and 

inhibitory cognitive function, appear to normalize as music taps into deeply-seated 

subconscious memory networks, implicit functional abilities (and predictable ANS 

response sets). The medical musician understands the potential of this reciprocal 

relationship; a relationship between remaining healthy brain potentials and reciprocal 

pathways that connect with damaged AD damaged tissue areas. AD music programs 

target “reverse cognitive recruitment”.  Frontal lobe (FL) executive recruited MCBF 

abilities in AD are severely limited by the disease, while healthy subconscious, 



24 

 

involuntary recruitment pathways are gregarious, viable and functional enough to initiate 

desired MCBF as instinctual, implicit responses to musical influence. The results create 

relatively normalized, and vastly improved MCBF outcomes in light of, and compared to, 

non-musically mediated neurocognitive decline outcomes typically seen in AD.  

In summary, MaM operates on the premise that music is a form of “free energy” 

coming from a now-enriched environment (music listening), a form of actively generated 

energy (singing) that taps into still-viable brain tissue areas of memory and function 

(stored networks of music, sensory and associated activity / experience).  This free 

energy and structured resonance has potential to recruit and entrain human physiology; 

enough to resurrect long-term memory networks (i.e. patriotic songs) associated with past 

music-sensory experiences. The result is music’s ability to tap into still-viable brain 

tissue areas (focus, speech and narrative abilities) that cannot otherwise initiate from 

executive (voluntary) choice alone.    

The cerebellum (CB) processes rhythm (Molinari et al, 2007; Ivry & Keele, 1989) 

that combines with words and intonation (as in singing), and lies at the crux of music-

mediated speech recovery in aphasia (Zumbansen et al, 2014).  Favorite childhood songs 

resurrect narrative, motor, memory, sensory, tactile, visual and other unique physiologic 

memory networks. These resurrected networks can serve as a platform, template and 

“scaffold” to sing long forgotten song verses, engage in modern song variations of a 

favorite song, learn new verses, or learn entirely new (but similar) music. Nostalgic songs 

represent a rich, multidimensional sensory and sensorimotor event. Auditory memories 

(for instance, a patriotic song) are often reinforced by early childhood sensory 
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experiences includes parades, banners, costumes, marching bands, fireworks, family 

gatherings, etc.   

In music (and singing), rhythm quickly pairs with predictable effects on human 

physiology including HR, BP, PO to prompt changes in cortisol, melatonin, leukocytes, 

cytokines, immunoglobulins, hormones and many established neurotransmitters 

(Fancourt et al, 2014) that subconsciously escort desired MCBF outcomes in dementia 

and AD.  Prescription music outcomes are thus contingent upon physiologic mediates, 

primarily spurred by heart rate signaling, to escort MCBF outcomes that involve 

(seemingly lost) social, functional, narrative and dispositional changes in patients.  The 

result is a calculated music and sensory-physiologic priming with the potential to re-

establish and potentially retrain executive-level abilities (narrative, motor, etc) from still-

healthy, viable and foundational primitive brain areas and functionality, that can in turn, 

recruit and activate less functional areas (speech, memory, narrative, cognition). The 

implications for a far deeper understanding of human brain maturation, functionality and 

potential are vast.  
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SINGING AND THE BRAIN 

 Singing resurrects past memories in dementia patients (Simmons-Stern et al, 

2010). This study seeks to demystify, strenuously formulate and support specific working 

elements of singing that are measurable, quantifiable, reproducible, clinically specific, 

relevant, reliable and memorable; in order to inform prescriptive, precision clinical goals 

and outcomes, specifically in dementia patients. Singing familiar tunes engages and 

improves posture (Sundberg et al, 1991; Luck & Toiviainen, 2007) to increases 

pulmonary function (Bonilha et al, 2009) and improves patient-caregiver relationships 

(Camic et al, 2013).  Singing exercises motor memory and vocal mechanisms, enough to 

learn entirely new songs (Baird, 2017, Maguire, 2015). It creates a sense of renewed 

ability, well-being and belonging (Bannan & Montgomery-Smith, 2008) and improves 

lexical abilities, posture, memory and cognitive abilities, especially when songs are 

drawn from patients’ earlier or episodic life epochs (VanWeelden & Cevasco, 2009; 

Janata, 2012) when used used to stimulate old song memories (Simmons-Stern et al, 

2010).  Singing promotes social and interactive wellbeing for both the patient and the 

caregiver dyad (Camic et al, 2013).  Effects can be cumulative, dose dependent and 

aggregate over time and with practice (Maguire, 2015).   

 Speaking and executive function are tightly localized brain areas.  Singing, 

however, engages widespread, global brain and tissue areas (Kleber et al, 2007) and is a 
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robust active event that requires considerable energy expenditure from the participant, 

while generating facial bone resonance with potential to stimulate nerve and focal CNS 

tissue areas. Singing engages bilateral areas of the frontal and temporal brain (Kleber et 

al, 2007), including many brain areas that are functionally undefined, but used in 

recalling familiar music (Baird & Samson, 2009) and long-term memory.   These 

findings further support of singing that overrides typical MCBF dysfunction seen in 

dementia and AD. Since basal ganglia function is preserved until the latest disease stages 

of AD, frontal and temporal brain areas (Halpern & Zatorre, 1999), compromised parietal 

and prefrontal brain areas  (Liegois-Chauvel et al, 1998) can still activate from music 

treatment and reciprocal brain pathways.  Singing stimulates both sympathetic 

(activation) and parasympathetic (relaxation) processes (Bernardi et al, 2009) that can 

effectively induce and escort behavioral outcomes.   

TO ANS SECTION PG 15  

Basics of Vocal Range 

 There are three distinct vocal arenas in sound production in females, namely 1. 

low, chest voice, 2. middle, head voice and 3. high, bell or whistle tone. The latter may be 

considered a “controlled scream” in certain respects.  Each vocal range is produced by 

blowing (or rolling) controlled air flow into bone areas that stimulate specific 

surrounding tissues and resonate frequencies in other surrounding bone tissues.  

Chest voice 

A well-sung, low note resonates tissue within the chest cavity and sternum area, 

with potential to vibrate and stimulate vagal nerve activity. The vagus (or “wandering”) 
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nerve (VN) is by far the largest of the human cranial nerves.  It connects to most organs 

of the human body (including the heart and lungs) and is responsible for health-related, 

reciprocal messaging signals to and from the brain that relate to most organs and bodily 

functions. Vagal stimulation signals for affective-emotional responses including 

increased blood pressure and arrhythmia, is associated with pain perception that recruits 

the brain’s amygdala (fear center) and other parts of the limbic system (Berthoud & 

Neuhuber, 2000).   Inhibition of excitatory networks (promoting relaxation) is mediated 

through VN mechanisms (Thayer, 2009) to inhibit macrophage activation and tumor 

necrosis through the release of acetylcholine.  VN afferent fibers also reach into cervical 

and thoracic nerve branches to innervate the esophagus, lower airways, heart, aorta and 

the entire gastrointestinal tract, liver, biliary system and pancreas via abdominal branches 

(Figure 2, top).  The vagus nerve may detect peripheral immune system warnings by 

signaling autonomic, endocrine, and behavioral responses in CNS reflex network 

pathways.  These relationships are illustrated in Figure 2. 
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Figure 2 Top: Vagal nerve signaling to the brain.  

Bottom: Sagittal view of face and throat Vagal nerve origins. 
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Head voice  

The head voice, or the “Julia Child” singing area is employed during mid-range 

singing (and includes lifting of soft palate), as forward resonance stimulates facial bones 

harboring the 5 cranial nerves: temporal, zygomatic, buccal, mandibular and cervical.  

Sustained resonance in this mid-range singing arena has the potential to stimulate the 

pituitary gland that controls the HPA axis, including oxytocin, adrenaline and hormonal 

release and focal areas of the brain stem and thalamus and pre-frontal brain areas when 

singing mid-high range, to include olfactory and occipital tracts and cranial nerves.   

When the brain develops (in early embryonic stages), neural crest mesenchyme 

(brain derived cells that migrate from upper crest of the brain nexus of developing cells) 

will migrate down, out and around to create most bones and cartilages of the face, throat 

and auditory system (including the hearing ossicles) in both animals and humans.  Neural 

crest (NC) derivatives are hyper-sensitive to sound, touch and other sensations.  Use of 

vocal resonance and stimulation of NC tissue has the potential to signal out (messaging to 

others) and signal in (subsequent transformation of singer), while employing many hyper-

refined delicacies of the human vocal and auditory system.  Singing therefore stimulates 

an intricate web of cranial nerves that are in (or directly proximal to) most facial 

resonance bones and focal tissue areas employed or stimulated when singing. (See Figure 

3) 

 

 

 



31 

 

A. 

 

B.  C.  

Figure 3 Top: Neural Crest and Facial Development.  

Migration of neurons from embryonic brain development that quickly constitute the components necessary for 

environmental resonance perception (ear ossicles and cranial nerves) and sound production (facial bones, 

trachea, larynx, hyoid, and vocal hardware).  B. (bottom left) Cranial nerves of the face stimulated during "head 

voice" condition, and C. (bottom right) surrounding tissue areas of the “Julia Child” head voice placement, 

including proximity of the brain stem and pineal gland. 

  

 

Whistle or Bell Tone 

Highest singing can be bell-like, as in church singing, or can be considered more 

of a controlled scream, especially when stress and physicality is added to vocal cords 
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when phonating, as in opera.  Both high vocal range events have potential to stimulate 

frontal and prefrontal cortical tissue. Frontal lobe tissue is far less dense than either chest 

or mid-range brain tissue areas.  Therefore, the high-pitched sounds and resulting 

resonance have potential to literally shake loose dendritic connections of loosely 

connected neurons, sparsely populated tissue areas.   Similar to “tilling the soil”, 

resonance in high range brain tissue resonance areas of frontal lobe can leave the singer 

feeling temporarily disoriented or “dizzy” (often considered the sign of a well-sung high 

note).  

Use of high range singing is accompanied by high frequency resonance and 

vibrations (high C in a soprano is over 1000Hz) that while the cognition, feelings, 

motivations and intentions of song verses add engage executive level brain areas in the 

frontal lobe, that are concurrently stimulated by the sound.   All such engagements shape 

the cognitive (high voice brain areas), emotion (mid voice brain areas) and responsive 

(chest area) “matrix” of sound and accompanying stimulatory resonances. Singing also 

engages many different muscle sets for these 3 basic ranges over the course of any given  
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song for salient, exciting music messaging outcomes for both singer and listener, 

especially when optimally connected and well-performed. (See Figure 4)  

 

 

 

Figure 4 Placements of Vocal Tonal Resonance 

 Figure indicates all three general areas of tissue resonance throughout the vocal range (in soprano and tenors) 

with potential to stimulate focal areas of brain tissue.  Chest voice (A4-D4), Head voice (E4 – F5) and Bell-

whistle tones (G5 – D6). Lower voices are generally one note (whole step) lower than depicted in this model.         

  

 

 

Many therapeutic singing sessions are not tailored to patients’ specific vocal 

ranges and physical capacities to sing the song. They are often too high, too low, too fast, 

too slow, too difficult and possibly too simple.  The simplest of songs can be most 

challenging for trained singers, while complex songs are far beyond what novice singers 

can begin to successfully (or confidently) sing.   
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Elderly singers are especially challenged as physical abilities decrease with age 

(and associated inactivity), and the voice naturally lowers in range over the life course 

(specifically, after mature adulthood). Moore et al (1992) evaluated data from elderly 

singing participants (over 65) to determine typical voice ranges and found that voice 

ranges lie approximately a major 4th (6 semitones) lower than adults under age 50.  This 

finding supports adjustments of song tonalities necessary to accommodate elderly 

singers.  Another option is to rewrite the notes of any particular song (in advance, as 

much as possible) in order to teach the revised song version from the very beginning of 

treatments, rather than try to push through uncomfortable notes and defeat the purpose of 

the therapy. 

As in any athletic training protocol, the best vocal approach also begins at any 

participant’s baseline ability (usually low/slow in elderly), then gradually and 

progressively trains to increase stamina, endurance, strength as well as healthiest vocal 

key for song and best physically manageable, optimal song tempo. In this study, the 

progressive use of Wurrly (a karaoke app used in this study, please see Appendix), easily 

facilitates this process, in that Wurrly can slowly raises both pitch and rhythm, in order to 

progressively train the voice.  In the process, singing methodically, progressively and 

systematically can train and resurrect singing abilities, along with the improved 

cognitive, functional and narrative outcomes found in this study. 

Music Listening versus Singing 

 

  This is a singing study. Music listening and singing are quite opposite activities 

in basic fundamental ways (Table 1). Therefore, distinct differences between singing and 



35 

 

listening are discussed now before presentation of the singing treatments used in this 

study.  Listening to music is a wholly passive experience and event that involves mental 

message processing but requires no motor activity or energy expenditure from 

participants.  One exception, of course, is if listeners find the music distasteful, then must 

work to cognitively inhibit or reject (for instance, classical-preference listeners rejecting 

heavy metal, and vice-versa).  Music listening is a form of free, vibrational energy and 

structured environmental enrichment that the listener’s physiology rather absorbs, or 

sinks, into.  Music for listening is sustained organized frequency resonance, processed by 

a select group of well-established auditory neurons in the brain that individually, in part, 

and collectively process the many basic (and combined) aspects of musical sound and 

content.  

The auditory system is a highly refined and delicate environmental processor that 

receives sound and messages to the brain in minutely refined ways.  Determining the 

exact location of a bothersome mosquito, for instance, is one example of a very refined, 

parasympathetic executive focus and brain network recruitment.  An unexpected door 

slamming can jolt the entire body, engaging the flight or fight, sympathetic nervous 

system and associated activations of HR, BP and others. Both outcomes are represented 

in specific physiologic entrainments (for frontal lobe and limbic focus or amygdala 

response, respectively). 
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Table 1 Singing versus Listening 

Singing involves physical, verbal and lexical effort and abilities, postural integrity, respiratory and cognitive 

abilities, Music listening is a mostly passive experience, involves mental message processing and requires little to 

no active energy expenditure for patients.   

Measures Singing  Listening 

Physical expenditure Active 

More Physical 

Passive 

Less Physical 

Physiology Engaged Entrained 

Homeostasis Activation 

Mostly Sympathetic 

Relaxation 

Mostly Parasympathetic 

Result Create / Control Vibratory 

outcomes 

Receive /Accept Vibratory 

outcomes 

Motor Cognition Generated from active 

music making 

Processed privately from 

passive listening 

Executive Cognition Less mental 

More mechanical 

More mental 

Less mechanical  

 

 

Listening to music is a robust and sustained event that employs bilateral brain 

mechanisms (Baeck, 2002) and physiologic processing of rhythm that activates many 

reciprocal networks through the auditory brain stem (McIntosh et al, 1997), including 

parts of the limbic system, basal ganglia (Berthoud & Neuhuber, 2000; Morris, Scott & 

Dolan, 1999; Juslin, 2008) and cerebellum (Limb & Braun, 2008).  In AD, music 

listening activates inferior frontal and superior temporal areas (Halpern & Zatorre, 1999) 

and parietal and prefrontal cortici  (Liegois-Chauvel et al, 1998) to affect respiratory 

patterns (Haas et al, 1986), and ANS feedback cycles that gradually alter HR and BP 

(Ellis & Thayer, 2010; Sutoo, 2004; Nakahara et al, 2011).  These areas are fundamental 

to understanding the reliable effects of music (listening) in dementia and AD patients, 

especially as basal ganglia integrity is preserved until the latest stages of the disease.  

This music (listening) processes are also key in supporting novel (previously unheard) 
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music listening interventions that tap into still healthy and viable brainstem, limbic and 

cerebellum functional pathways.    

Communication Theories 

This study clarifies music treatment distinctions, that are both informed and 

supported by empirically-based, working communication theories including Cognitive 

Dissonance Theory (CDT) (Festinger & Carlsmith,1959), Elaboration Likelihood Model 

(ELM) (Petty & Cacioppo, 1986), the Entertainment-Education Model (EEM) (Papa et al, 

2000) and state/trait considerations (Hall et al, 2016).  These theories inform structured 

approaches to the measure, pace, content, progression, and delivery and success of music 

interventions in dementia singers (and listeners). Communication theories lead to better 

understanding of how specific elements in music interventions pair with specific 

populations (dementia, AD, PSTD, Autism, to name a few) and inform best practice 

design of music treatments (as a form of communication leading to behavioral changes).   

 As mentioned in the previous chapter, while music listening is a passive, receptive 

event, high-participation singing is a full-bodied engagement and uses global brain motor 

activity. Both types of music events involve established physiologic components leading 

to MCBF outcomes.  Methodologic strategies, however, that inform prescriptive 

treatment options (that predict response) are based on established communication theories 

that help to ground intervention designs of MaM researchers, clinicians and at-home 

caregivers. 

Experimental use of music as a physiologic mediator in singing interventions has 

support from both the ELM and the CDT.  These theories inform structured approaches 
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to the measure, pace, content, progression and delivery of music interventions, leading to 

a better understanding of how specific elements of music connect with and change 

specific individuals and populations. Theoretical understanding of these communication 

practice models informs best practices in music treatment designs and help structuring of 

reliable modeling techniques, implementation protocols, distribution processes and 

overall treatment rationale. 

Elaboration Likelihood Model 

Direct and Indirect Information Processing 
 

 The Elaboration Likelihood Modal (ELM) is a seminal communication model 

(Petty & Cacioppo, 1986) that posits a 2-pronged approach to understanding and 

processing transformational health communication (music in this model) through the 

strategic use of 1. Direct Route (DR) informatics, namely executive-level knowledge, 

techniques, established protocols, theories and other conscious-level (or empirical) 

considerations.  In this study, DR also includes music theory, music history, singing 

techniques, knowledge of physiology, research methodologies, psychology, basic 

neuroscience and others.  DR knowledge is often verbal-based instructions and 

comprises the DR or central route processing arm of ELM theory.  Next, 2. Indirect 

Route (IDR) informatics often includes sensory, subconscious-level and involuntary 

processes, including automatic physiologic changes from vocal resonance stimulation, as 

from singing. These include changes in emotion, movements, thoughts, blushing, music 

“chills” and many IDR processes are often non-verbal (physiologic responses in this 

model) and represent the IDR or peripheral processing arm of the theory.  
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ELM theory can be used to examine and explain how dementia patients 

experience and interpret singing as a unique form of communication and this may explain 

why singing has therapeutic influence on patients. Singing is a very basic analogic 

interpretive process (IDR or peripheral route) that connects singers them to rich 

memories without demands or executive-level (or central route) difficulty otherwise 

involved in memory recall, or deliberative-level central processing. Singing has strong 

automatic regenerative influences on dementia patients, while other, more cognitively 

demanding ways of function and memory recall, do not include such regenerative 

influences. And while other basic analogic forms of communication (touch, taste, smell) 

can also evoke IDR peripheral processing of old memories for dementia patients (without 

demanding complex cognitive processing), the auditory system is one of the more refined 

IDR abilities in aging persons, especially those with dementia, and therefore less 

demanding on them.  

Honeycutt et al (2014) expounds further upon “indirect measures” of attitude such 

as state/trait level of liking/disliking, trust/distrust, relaxation /anxiety. These are often 

contingent on personality, pre-disposition and baseline physiology (pre-treatment) 

presentations.  The IDR, or peripheral route approach, uses the rich physiologic salience 

of sound, refined sensory nuances of the human auditory system (with predictable, 

associated physiologic responses) to produce cognitive, behavior and narrative changes, 

in dementia patients.    

The ELM helps to explain why MaM applications need to be informed by a 

patient’s baseline state-trait condition, music preferences and cultural background. 
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Current clinical practices and use of non-specific music selections that do not always 

consider patient-centered indirect baseline pathways, to then recklessly stir up any novel 

response outcomes in patients, should be reconsidered.  For instance, a hyperactive 

dementia patient may activate and start dancing when jazzy music strikes up peripheral 

route SNS motor and verbal outcomes.  Some may see this as successful therapy, but 

actually may spur an increased degree of undesirable hyperactivity at the time, and also 

manifests in the days to come; rehearsing, as it were, the actual condition (hyperactivity) 

clinicians seek to avoid (in any schizophrenic’s prognosis).  The most sensible 

intervention may require a slower, steadier and far less sensational music selection. This 

induces gradual, steady and focused activation from music for the schizophrenic that, for 

example, folk music or hymn singing would better support.  

Tapping into peripheral route responses requires many specific direct route 

knowledge sets on the part of the MaM practitioner.  The medical musician is ideally 

trained to understand underlying physiologies of the target condition (dementia in this 

study) and the many associated physiologic responses involved in anxiety, depression, 

aggression, confusion, wandering and many more.  Direct route information regarding 

disease pathology and physiologic correlates informs all musical programming intended 

to avoid, redirect and literally “train” desired physiologies that escort desired MCBF in 

both short- and long-term projections.   

Take, for example, the well-studied illness of schizophrenia.  Direct route science 

consistently shows that schizophrenia is induced with 30-80 Hz frequencies in humans 

and animals (Tsuchimoto et al, 2011; Thune et al, 2016).  Use of musical instruments or 
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tonal ranges that emphasize 30-80 Hz will strike up activity, energy, and short-term 

amazing reactions in schizophrenics. However, this is not any desired long-term 

condition wished for such a schizophrenic patient, however “entertaining” and 

sensational the result may be. Instead, medical music programming must meticulously 

avoid use of 30-80 Hz instruments, or hyper stimulating rhythms, intense percussion or 

rapid song lyrics (as in Salsa music). Direct route knowledge will guide MaM choices to 

focus on settled, focused, sustained cognitive and motor responses using elements of long 

musical lines, decisive melodic shapes and trajectories, all that combined with decisive 

programs of interesting and enjoyable, but settling physiologic components. Direct route 

knowledge can precision-train many calculated, predictable IDR responses in order to 

schizophrenic patients that gradually exercise and gradually “normalize” erratic 

behaviors.  Programming choices that train and exercise mood, motor, cognition and 

function work during, and also away from music’s direct immediate influence.   

A quick and easy peripheral route approach is found in most music therapeutic 

applications. Research is sensational, but a dangerous, slippery slope for both patients 

and holds little future in MaM-level clinical research. The ELM thus elucidates the need 

for a 2-pronged approach to 1. DR - Strategic education of researchers, medical 

musicians and music therapists and 2. IDR - Multi-dimensional subconscious level 

responses to music that benefit patients. The use of such dual messaging creates an easier 

much more feasible and workable persuasive outcome (Chaiken, 1980), as opposed to 

random hit, miss or injure music applications.  



42 

 

The ELM helps to explain why different types of music must be used depending 

on the needs of MaM patients.  It also explains why optimization of individualized key 

and tempo choices prepare and place the confident physiology on a true platform for 

rooted and sustained potential for lasting, meaningful changes.  

A scene in the popular “Alive Inside” film (Rossato-Bennett, 2014) involves the 

patient, Henry, who “comes to life” upon listening to unnamed music over headphones.  

We never hear his music or are told what music he hears. Indeed, researchers (or 

filmmakers in this case), when contacted, did not know what music was used to create the 

effects elicited.  The MaM practitioner should, ideally, be able to observe listener 

physiology and accurately name (or calculate an educated guess as to) the musical 

content of the song played over Henry’s headphone.  

Cognitive Dissonance Theory 

Consonance, Dissonance and Degrees of Assimilation 

Cognitive Dissonance Theory (CDT) posits that cognitive and behavioral changes 

occur gradually through incremental dissonance, or, in smaller steps - away from the 

baseline state of homeostasis, or consonance. Consonance specifically physiologic 

consonance when singing (even when singing an entirely new song), sets the stage for 

any number of functional, cognitive and narrative growth factors.  This comfortable vocal 

physiology, paired with good posture, increased oxygenation, structured activity of 

singing (verses, notes, rhythms, meaning, memory) primes a person for more action.  

Once a participant settles into a song tailored to their own abilities and gets “warmed up” 
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vocally (and physically), a slight shift of only half a note (semitone) or whole tone 

higher, then introduces entirely new platforms of physiologic CDT “dissonance”.  

This dissonance can be healthy and progressive, build and strengthen both physically 

and cognitively, as the rush of dopamine, well established during singing, concurrently 

floods the reward network of the brain.  A personalized key/tempo in introductory 

singing sessions can make all the difference between enabling comfort (consonance, 

success) and disabling discomfort (dissonance, failure or resignation), even when singing 

the most familiar song.  This sense of failure during uncomfortable singing can quickly 

destroy any notions of efficacy, agency, participation or desire to continue with 

treatments.   

As musical experiences initiate, music and sound feeds information to the brain 

through discreet auditory neurons, channels and networks (Rubel & Fritzsch, 2002) 

leading to targeted physiologic responses and MCBF outcomes. The brain’s response to 

music thus results in feelings, emotions, behaviors and memories directly associated with 

the physiologic mediates that have shaped such brain networks. As in use of medicine in 

treatment, dramatic changes, however, are not usually the best approach. Rather, a direct 

approach that supports healthy, gradual, reliable long-term change is the goal.  The use of 

Cognitive Dissonance Theory (CDT) support the methodological approach for MaM 

practitioners to begin with patient familiar and preferred song choices, then gradually 

(but progressively) introduce less familiar, or completely new songs that exercise and 

build both existing and also new paradigms of MCBF success in long-term applications 

and music and singing.  



44 

 

Cognitive Dissonance Theory (Festinger, 1957; 1962) (CDT) suggests that 

behavioral change occurs in “baby steps” through conceptual steps: 1. Assimilation, or 

comfort level understanding (pairing with participant using comfortable, fully sing-able 

songs, as in this study), followed by 2. Dissonance, or incremental changes towards new 

behaviors (singing comfortably that also demands full engagement of motor and 

cognitive processes for successful singing outcomes), leading to 3. Acclimation to new 

behaviors (happy and confident singing) and subsequent health improvements (cognition, 

function and narrative outcomes in this study).  

Assimilation with participants’ most comfortable singing range and physically 

manageable rhythmic tempo ensures fuller, deeper comfort with singing of familiar 

songs. Assimilation also eases learning of the less familiar verses of songs by building on 

the scaffold (strength, familiarity) of the familiar verse tune, motor abilities, use of 

language, duration, architecture of the song - that have been comfortably resurrected 

using individualized key/tempo choices. In this study, appropriate key/tempo of songs 

represents the healthiest exercise of the individual’s voice and physical abilities that can 

eventually lead to higher, faster and stronger performances, and result in cognitive, 

functional and narrative. 

The CDT concept of assimilation is important in that music must first pair with 

the existing physiologic state in listeners to a very certain extent. The familiar songs 

represent expected music preferences in participants and therefore represent consonance. 

Another level of consonance pairing will be explored through the use of the Wurrly 

where vocal range and tempo adjustments (based on vocal and physical ability) are 



45 

 

individualized to the patient.  The Wurrly song intervention can then shift out and 

progressively improve the patient’s baseline capacity through physiologic mediates (i.e. 

progressive changes in rhythm, higher key, additional song verses).  Most traditional 

songs are too high for the aging voice, physiology and verbal production abilities.  

Therefore, if there is no initial assimilation to participant’s current singing abilities, one 

can expect a “boomerang effect”, in which the PPT is unable to sing even the traditional 

(or nostalgic) versions of the 3 songs. 

Vocal ranges in the elderly are typically lower-slower than the higher-faster 

versions often found in traditional songbooks or as performed in well-known recordings.  

Therefore, inhibitory mechanisms of the dominant PNS system struggle with vocal-

physical challenges when trying to sing along with songs that are physiologically 

unpaired with appropriate key/tempo for PPTs, therefore create stress-induced SNS over-

activations that inhibit abilities to sing.  This can result in decreased cognition, function 

and narrative outcomes, due to physiologic distress when the SNS is overactivated due to 

poorly paired key/tempo choices. This is an example of too much dissonance, too 

quickly. The singer fails, gives up and the intervention has (often permanently) failed. 

 Traditional choice of “self-selected” music can be dangerously counterintuitive in 

clinical effect and application.  Consider that depressed patients actually prefer 

depressing music (slow tempi/ rhythms, droopy melodies, dark minor keys, emotional 

texts) that pair with depressed physiology (low HR, BP, excess melatonin, etc). In this 

case, music literally pairs (assimilates) with the consonance of the depressed patients’ 

physiology (Wilhelm et al, 2013).    
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In MaM programming, sad music should initially pair with patients’ sad 

physiology. As music pairs with “sad” physiology (slow tempo, minor key, drooping 

melodies, sad words), the patient is no longer “alone” physiologically in their sadness.  

Using sad music, MaM “gets into the brain.”  Music then gradually escorts the patient’s 

physiology and consonance of depression to 1. a friendlier dissonance, as music can 

innocuously transition to a slightly faster tempo, brighter key and, therefore, new 

physiologic platforms.  Thus, CDT informs music programming to first assimilate with 

patient’s physiologic responses using heart-rate, rhythm-matched PPT baseline (and 

vocal-physical abilities), to progressively improve and transform components towards a 

desired physiologic platform (higher key, faster / upbeat, and louder), that resulting in 

prescribed MCBF and NARR, thus delivering a transformed and improved state of 

consonance for the depressed patient.  Music thus recruits homeostasis and physiologic 

consonance in (any) patient, then slowly adds elements of musical dissonance to first pair 

and entrain bolstered physiologic paradigms. This leads to a new and improved MCBF, 

and newly improved state of consonance in the participant.  Such effects can be 

progressively entrained for longitudinal improvements.   

Use of familiar music in music programming provides consonance-level entry and 

lays the platform to progressively introduce novel musical elements (musical dissonance 

and new musical “comfort zones” that promote increasingly dynamic heart-rate 

manipulative rhythms (and key tonalities) that exercise progressive vocal and physical 

challenges that lead to healthier and more robust performance potentials (Yamamoto et 

al, 2007; Sandstrom & Russo, 2010). Exercising of progressive HRV plasticity also 
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promotes healthier activation of human physiology (Iwanaga et al, 2005), that contributes 

to progressive singing abilities and improved cognitive function (Maguire et al, 2015).   

Consonance represents the biologically dominant, passive PNS state of 

homeostasis. Consonance, in this study, represents music that decisively pairs with the 

human physiologic states of homeostasis (comfortable key, tempo, familiar lyrics), while 

dissonance pairs with dys-homeostasis (higher notes, faster tempi, new lyrics, entirely 

new music), or the biological state of physiologic unrest. The patient usually comes to the 

intervention with a baseline consonance state of memory and familiarity with a traditional 

song but has hurdles (or unmanageable dissonance) regarding their ability to sing in (too-

high, too-fast) traditional keys.   

 The CDT involves the very basic (but pivotal) concepts of consonance and 

dissonance. In this study, consonance is considered the biological state of relaxed 

physiologic or baseline “homeostasis” that include vocal, verbal and physical abilities, 

while dissonance represents activity that goes beyond the patient’s comfort zone (music 

too high, too fast, too demanding), and creates vocal, verbal, physical challenges (dys-

homeostasis, or dissonance) in AD patients.   

Theories Conclusion 

 

Oliver Sacks states that music “resurrects the soul” This “soul” can be explained 

in terms of physiologic homeostasis, resurrection and presence in the physiologic journey 

of circadian events that typically rotate throughout the course of any scheduled day. 

Examples include the use of quieting music to lower physiologic activations in 

preparation for essential sleep and rest, or upbeat tempi to stimulate gentle, waking 
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heartbeat for a peaceful, but activated day ahead.  Special events (dancing at New Year’s) 

may have a “wind up-wind down” of the “soul” (or physiology). Indeed, music is often 

involved for best success at such events and results are physiologically mediated. Music, 

therefore, actually structures a physiologic matrix of outcomes in the biological recipient. 

In AD, the ability to “inhibit” these physiologic-reactive responses is lessened, and so the 

outcomes are much more predictable.  The influence of music in elderly with dementia 

gradually becomes a purely IDR or peripheral route response. Change is recruited using 

incremental steps that involves dissonance (change), as the listener (or singer) works 

towards new levels of newly “earned” consonance (through incremental dissonance), that 

explains music’s healing power and transformative effects. 

We ourselves do not structure feelings, emotions and inspirations from music 

experience. Rather, inherent structures of music precisely structure and inform our 

responses through physiologic mediates that tap into deep, existing internal memories, 

narratives and physiologic capacities for involuntary-level responses.  Music 

interventions create transient experiences (both conscious and subconscious) that 

improve human perceptions of mood, pain, memory, instinct, function, behavior and 

cognition. These outcomes lead to a better quality of life and in-the-moment satisfaction 

with current circumstances.  In addition to MCBF, IDR aspects of music can “exercise” 

attitudes, dispositions, emotions and refined motor abilities, relaxation and activation 

response, and many other dimensions of health, experience and wellbeing. 

MaM protocols must review patient physiology and baseline clinical 

demographics, assimilate this information, then draw from music preference and cultural 
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history of the dementia patient; in order to program songs that initially pair with baseline 

abilities; and in order to progressively monitor and triangulate (with intended, prescribed 

physiologies) for MCBF outcomes.  The goal is to work with principles with CDT and 

ELM to progressively transform dementia patients to new narrative, MCBF health and 

QOL outcomes.  

Theory-driven approaches to intervention design enable clinicians to 1. Analyze 

the patient (background, music preferences, resting state physiology), 2. Program music 

interventions to target, recruit and then transform established music memory banks, 3. 

Spur meaningful activities and health-enhancing outcomes (using triangulation of music 

and physiologic mediates) that improve perceived QOL and other functional outcomes 

that result in improved QOL for both patients and caregivers.  The ELM and CDT set 

forth 2 elegant, dichotomous approaches to understanding new ways of thinking about 

medical music intervention methodology, for longitudinal entrainment and grounded, 

systematic, health-based applications. Speaking verbally about rhythm and heart rate 

manipulation of patients (ELM direct route) is very different from the actual experience 

of live, rhythm-induced musical effects from music interventions (ELM peripheral route). 

DR is knowing these effects are based on foundational knowledge in music-physiology 

findings.  IDR is hearing, experiencing and feeling the effects from the music. The CDT 

instructs that music interventions must first be paired with familiar tunes/verses and 

comfortable key/tempo (consonance); then incrementally introduce new verses, 

higher/faster key/tempi or entirely new songs (dissonance). After the consonant (literally 

“resonates with”) baseline pairing, musical dissonance (literally “steps away from 
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consonance”) works in baby steps to progressively build healthier new networks.  These 

new (or reclaimed) networks diverge from patient baseline vocal, verbal and physical 

abilities to build on musical memory and experience that result in improved MCBF 

outcomes. 
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RESEARCH QUESTIONS AND HYPOTHESES 

This study asks the following research questions and hypotheses. Research 

Questions 5-7 (RQs 5-7, please see below) pertain specifically to Study Group 2 (n = 18), 

specifically Singers compared to Non-Singers, namely participants who received singing 

treatments and contributed to narrative measures explored in study, in addition to all 

other measures and outcomes.  Research Questions (RQs 1-4, and 8) pertain to Group 1, 

and pre-post study measures of cognition and clock drawing function studying Singers, as 

compared to Non-Singers. Non-Singers included non-participatory controls (n=7), who 

were regularly exposed to recorded music in their facility). Research questions below are 

followed by associated hypotheses that are reported in the Results section. 

RQ1: Do individualized singing treatments improve cognition in Group 1 

Singers, compared to Non-Singers? H1 - Cognitive outcomes will improve in Group 1 

Singers, compared to Non-Singers, after a series of individualized singing treatments.  

 

RQ2: Will a shorter, revised cognitive measure reliably compare to the 

traditional measure of cognition in Group 1 Singers, compared to Non-Singers? H2 - 

A revised, shorter cognitive measure will reliably correlate with the longer, traditional 

measure of cognition.  
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RQ3: Do individualized singing treatments improve clock drawing function in Group 

1 Singers vs Non-Singers? H3  Clock drawing function will improve in Group 1 Singers, 

compared to Non-Singers, after a 5-week series of individualized singing treatments. 

RQ4: Will a revised clock drawing compare to a traditional (dichotomous) 

clock drawing measure in Group 1 study participants?  H4  - A revised clock drawing 

measure will reliably compare with the traditional measure of clock drawing function.   

RQ5: Does singing of a familiar song verse improve narrative outcomes in 

Group 2 Singers, compared to Non-Singers? H5 Narrative outcomes will improve in 

Group 2 Singers, compared to Non-Singers, after familiar verse singing treatments. 

RQ6: Does singing of less familiar song verses improve narrative outcomes in 

Group 2 Singers, compared to Non-Singers? H6 – Narrative outcomes will improve in 

Group 2 Singers, compared to Non-Singers after less-familiar verse singing treatments  

RQ7: Will a shorter, complete sentence count measure reliably compare with 

a traditional, longer narrative measure in Group 2 Singers, compared to Non-

Singers? H7 – A short, complete sentence count measure will reliably compare with the 

longer, traditional narrative measure. 

RQ8: Do Satisfaction with Life scores improve in Group 1 Singers, compared 

to Non-Singers, after a 5-week individualized singing intervention? H8 - predicts that 

Singers’ life satisfaction scores will improve after a 5-week series of personalized singing 

sessions. 
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PROCEDURES 

Background and Overview 

This study used a controlled, experimental design studying cognitive, functional 

and narrative outcomes after individualized vocal music sessions with elderly, female 

dementia participants, residing in locked rehabilitation and memory care units, and 

located in three East Coast assisted care facilities. This 5-week treatment provided 

weekly, one-on-one individualized 40 to 50-minute singing treatment sessions. Each 

session began with 10-12 minutes of (videotaped) narrative testing, using several song 

conditions that explored narrative and verbal fluency outcomes. Narrative testing took 

place during the first song only.  The study was approved by the Internal Review Board 

at George Mason University.  

Study Groups 

The study had 2 study groups (Group 1 and Group 2).  Pre and post study 

measures of cognition (2 measures), clock drawing function (2 measures) and satisfaction 

with life (1 measure) were conducted 1 week before and after the 5-week song series with 

Group 1 (N = 25) participating Singers, and Non-Singers (including non-participatory 

controls, who received treatment as usual). Five, theme-based song sets (representing the 

whole study singing treatment), focused on topics of Patriotism, Romance, Folk, Nature 

and Spiritual-Meditative. Singing treatments were provided to a Study Group 2 subset of 
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participants (N=18), exploring within treatment narrative outcomes after a singing 

treatment (namely, the first song of each theme-based song set).  Therefore, in addition to 

pre and post (entire study) measures of cognition, clock drawing function and 

Satisfaction with Life (Group 1), a second, nested study provided within-session narrative 

outcomes after singing the first song of each theme-based song set (Group 2).  

This study is a strictly reproducible, strictly protocoled singing treatment study. 

Therefore, it is appropriate to first list the specific treatment songs used in the study that 

support pre-post study Group 1 results (See Table 2). These songs are theme-based and 

began each weekly session, after which patient-preferred songs were sung or additional 

songs, also theme-based, were suggested by researcher.  Each song was individualized 

(tonal key/ tempo) and tailored to each participant’s vocal and physical ability.  

 

Table 2 Weekly schedule of study treatment songs. 

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 

America, the 

Beautiful 

Beauty and 

the Beast  

Danny Boy  Let It Snow!  Prayer (Finlandia) 

Battle Hymn 

of the 

Republic 

Can’t Help 

Falling in 

Love 

Drink to Me 

Only with 

Thine Eyes 

Oh, What a 

Beautiful Morning 

Rainbow Connection 

(Muppets) 

Chattanooga 

Choo-Choo 

Love Me 

Tender 

Edelweiss I Never Promised 

You a Rose Garden 

Somewhere Over the 

Rainbow 

Grandfather’s 

Clock 

You’ll 

Never Walk 

Alone 

Surry with the 

Fringe on Top 

It’s the Most 

Wonderful Time of 

the Year 

Raindrops Are Falling 

on My Head 

 

 

Study Group 2 participants were a subset of Group 1 participants. The first song 

of each treatment week was used to explore Group 2 within-treatment narrative 
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outcomes. Group 2 narrative treatment songs were as follows: Week 1 (Patriotic): 

“America, the Beautiful”; Week 2 (Romance): “Beauty and the Beast” (theme song); 

Week 3 (Folk): “Danny Boy”; Week 4 (Nature): “Let it Snow! Let it Snow!”; and Week 

5 (Spiritual-Meditative): “Prayer (Finlandia)”. Please see Tables 3 and 4 below for full 

study song list and details. 

Each 40-50 minute singing session began with a 10-12 minute narrative 

assessment. The first song of each thematic group was tested under 9 singing conditions 

(See Appendix 7) conditions (listed below). The remainder of the session was used to 

practice the remaining 3 songs on each week’s song list, then explore other thematic-

based songs, as time allowed, during any remaining session time.  

Study Group 2 outcomes represent a nested study exploring narrative responses 

after 3 primary singing conditions, namely Condition 0 (silence, no music, before any 

music begins), Condition 1-2 (singing of the familiar 1st verse, with researcher [C1] then 

as a participant solo [C2]), and Condition 5-6 (singing of 2 less familiar verses, with 

researcher [C5], then as a participant solo [C6]).  This nested study reports only on the 

first treatment song, “America, the Beautiful” (AtB).  The verbal prompt for the Group 2 

nested study report was “Tell me about Patriotism, Democracy, Freedom and Growing up 

in America”.   Specifically, the 3 singing conditions used in this report are:  

Condition 0 (C0) represents the condition of Silence (no music, no singing yet). 

After a period of 30-60 seconds of silence, the researcher says “Tell me about Patriotism, 

Democracy, Freedom and Growing up in America” (prompt) 
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Condition 1-2 (C1-2) represents singing (together with researcher) of the familiar 

1st verse of the song, specifically in the best manageable tonal key and rhythmic tempo, 

precisely tailored to the participant’s ability (C1), who then sings the familiar 1st verse as 

a solo (C2) without assistance. C1-2 is a combined effect as the song is newly tailored to 

the participant’s best vocal and physical abilities.  C1-2 represents physiologic 

consonance (or assimilation) to the participant’s vocal and physical abilities.  In later 

sessions, only C2 is used as a condition, since the key tonality and rhythm have now been 

set.  

Condition 5-6 (C5-6) represents singing of less-familiar verses of AtB, still 

tailored (key tonality and rhythm) to the participant’s vocal and physical abilities.  In this 

condition, the researcher first sings the less familiar verses, then clearly speaks the lyrics 

out loud (C5). Researcher then gives the lyrics (large print on a single sheet of paper) to 

the PPT, who then sings the less familiar verses as a solo (C6). Again, the combined 

effect for this report includes C5, so this intervention is referred to as C5-6  

Narrative outcome measures were then compared between C0 (silence), C1-2 

(comfortable, familiar first verse) and C5-6 (comfortable, but less-familiar verses) of 

AtB.  Study Group 2 narrative treatment sessions were videotaped, then later used for 

SingPar ranking, transcriptions and statistical analyses. Others songs, sung later in the 

session (after videotaped treatments), were videotaped on the popular karaoke app found 

at www.Wurrly.com (see Appendix 9) and stored for review in later study sessions. Each 

singer had their own Wurrly “classroom” that was double-locked and secured by 

passwords where Wurrly performance recordings were kept. 

http://www.wurrly.com/
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Study Description 

Participants 

This study used a controlled, experimental design providing music interventions 

that took place at 3 East Coast aging facilities studying pre-post outcomes of cognition, 

function and satisfaction with life (Study Group 1, N=25). Individualized singing 

sessions were provided for dementia singing participants (Study Group 2, N = 18), 

including high-participatory Singers (n = 9) and low-participatory Non-Singers (n = 9). 

Study Group 1 also included dementia participants (non-participatory controls, n = 7) 

who received no singing intervention, but were regularly exposed to music in their 

respective facility. The total N for the Study Group 1 was N = 25, that included high-

participation Singers (n= 9) and combined sub-groups of low-participation Non-Singers 

(n = 9) and non-participatory Controls (n = 7), that were combined to form a Study Group 

1 Non-Singers group (n = 16).  All participants in Study Group 2 were included in Study 

Group 1, as within session narrative measures were limited to the high-participatory 

Singers (n = 9) and low-participatory Non-Singers (n = 9) for a total of N = 18, who 

participated in both singing treatments and narrative assessments. In Study Group 1, pre-

post (entire study) measures were collected (under conditions of silence/ no music) 1 

week before and after the 5-week singing intervention period. In Study Group 2, narrative 

outcomes were collected at the beginning of each singing session within study, and 

during each singing treatment.  

This study provided weekly, 40 to 50-minute, individualized singing sessions with 

Singers and Non-Singers using songs taken from the study song list (See Table 3 and 
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Table 4 below).  Narrative testing used approximately 10-12 minutes of the initial singing 

session time, after which other songs (in the same thematic category) were individualized 

(tonal key/ tempo) to participant, then practiced, sung (and occasionally recorded on 

Wurrly).  Other patient-preferred thematic songs were also explored, as time allowed, and 

added to each participant’s song list.  At the end of the study, each singing participant 

was given their own songbook with specific key/tempo markings (and large print lyrics) 

in order for them to continue singing their tailored songs in the weeks, months and years 

after the study. 

There was a different musical theme each treatment week: Patriotic, Romance, 

Folk, Nature, and Spiritual-Meditative.  Only the first song of each week was tested, 

under different song conditions, and videotaped/ assessed for narrative outcomes. The 

first songs in each week’s session (for Group 2 narrative testing) were: Week 1: 

“America, the Beautiful”; Week 2: “Beauty and the Beast”; Week 3: “Danny Boy”; Week 

4: “Let it Snow! Let it Snow!” and Week 5: “Prayer” (Finlandia). All other treatment 

songs were thematically-matched each week (intended to inspire and promote theme-

based conversation), but not tested for narratives.    

This paper reports 1. Pre-post study outcomes (Study Group 1) and 2. Within-

study narrative data (Study Group 2) collected only during Week 1 of the study. The most 

important aspect of this study is that all interventions and singing conditions were 

specifically targeted to the individual participant’s most comfortable vocal range and 

physically comfortable tempo. All Group 2 participants were exposed to all songs in the 
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study and strict, scripted protocols were used for all measures (See Appendices 3-6 for 

protocols). 

Background for Songs Used in Study 

 

The songs that were chosen and used for this study are an extension of a previous, 

group singing study that took place over a 5- month period in 2012-2013 (Maguire et al, 

2015). The group singing study provided four,1-hour singing programs of 10-12 songs 

per program. Each program was provided to dementia and non-dementia singers (and 

non-singers) 3 times per week for 4 weeks, for a total of 16 weeks of 3 sessions per week, 

totaling 48, 60-minute singing programs. The 2013 programs include mostly familiar, but 

also less familiar and entirely new songs. Group singing sessions were conducted and led 

by trained, professional musician and researcher, LM. Each singing program had a theme 

of Romance, Musical Theater, Folk and Patriotic. (See Table 3) 

 

 
Table 3 2013 Group Singing Study Songs  

Group Sing Program #1 

Somewhere Over the Rainbow 

You’ll Never Walk Alone 

Love Me Tender 

Our Love Is Here to Stay 

Someone to Watch Over Me 

Sunrise, Sunset 

Some Enchanted Evening 

Isn’t It Romantic? 

 

Group Sing Program #3 

The Hills Are Alive with the Sound of 

Music 

Edelweiss 

Surrey with the Fringe on Top 

People Will Say We’re in Love 

Oh, What a Beautiful Morning 

The Impossible Dream 

Make Me a Channel of Your Peace 

The Lost Chord 

Let There Be Peace on Earth 

When You Wish upon a Star 

It’s a Grand Night for Singing 

Group Sing Program #2 

Danny Boy 

Drink to Me Only with Thine Eyes 

Chattanooga Choo-Choo 

Group Sing Program #4 

Star Spangled Banner 

My Country Tis’ of Thee 

She’ll Be Comin’ Round the Mountain  
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What a Wonderful World 

Somewhere My Love 

Moon River 

Beauty and the Beast 

Somewhere Out There 

I Could Have Danced All Night 

Cabaret 

 

When the Moon Comes Over the 

Mountain 

Merry Widow Waltz 

Concertschtick (Medley) 

Grandfather’s Clock  

Alexander’s Ragtime Band 

Army – Marine – Navy Medley 

This Land Is Your Land 

America the Beautiful – Battle Hymn of 

the Republic 

 

 

 

Songs used in the current study are also thematically driven but are intended for 

individual singers and treatments.  There are fewer songs per session in this study, as 

individualized programming narrows and reduces when working individually with 

participants. When songs are personalized, fewer songs are needed when key/tempo are 

flexible for individualization.  Remaining time of each weekly singing session was used 

to create additional songs within each thematic category, personalized to the individual 

participant (as opposed to the larger, generalized group of song selections in the Maguire 

et al, 2013 study). The small number of core songs per week also controls for consistent 

application of the thematic prompting, specifically used to stimulate consistent narrative 

outcomes of Patriotic, Romance, Folk, Nature and Meditation-Spirituality, potentially 

used for future comparisons and analyses. 

The unusual choice of themes for this study is worth mentioning. The original 

dissertation proposal was intended for a group of Episcopal (religious) aging facilities 

and the original goal of the study explored several familiar hymns, intended to evoke 

strong, spiritually and religious associated church memories (holidays, seasonal events, 

celebrations, etc.). Unfortunately, these facilities became unavailable, and several secular 
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facilities were recruited. The use of the 5 themes (Patriotic, Romance, Folk, Nature and 

Spiritual-Meditative) in this study is an attempt to reflect, or “re-create” a religious-type 

experience.  Patriotic expresses loyalty to country, similar to a religious deference to 

God. Romantic love is similar to the ideal of universal Love, practiced in most religions. 

Folk music celebration and appreciation is similar to the universal equality and “meek 

shall inherit the Earth” philosophical grounding found in most religions. Nature is a 

miraculous, higher mystery, similar to the mystery of Providence and of religion to God’s 

Creation on, and of, Earth. Lastly, Meditative-Spirituality is analogous to the many 

prayerful, settling, and spiritual practices found in most religions.  

This being explained, all singing sessions in this study were purely secular and 

non-religious in both presentation and delivery. The genesis of these particular themes, 

however, spring from an attempt to thematically re-create a religious-type cycle of songs 

and may be of interest to some readers. Below are the songs used in this study, thematic 

emphasis, weekly treatment songs, weekly supplemental songs, and standardized, 

scripted verbal prompts (bottom) for narrative testing.  All Singers (and Non-Singers) 

received their own personalized songbooks after the study concluded. Personalized song 

books included treatment programming notes (scripted notation of best tonality and 

rhythmic meter) and other markings needed to reproduce best range/ tempo 

accompaniments and song list programs.   

 

 



62 

 

Table 4 Songs Used in Current Study 

Treatment songs and associated song lists categorized under themes of Patriotism, Romance, Folk, Nature and 

Meditative-Spiritual, intended to stimulate associated narrative responses in singing participants with dementia. 

Week # 

THEME  

WEEK   1 

Patriotic 

WEEK   2 

Romance 

 

WEEK   

3 Folk 

WEEK   4 

Nature 

WEEK   5 

Meditation-

Spirituality 

      

Treatment 

Songs 

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 

1-5 America, the 

Beautiful 

Beauty and 

the Beast  

Danny 

Boy 

 Let It 

Snow! 

 Prayer 

(Finlandia) 

6-10 Battle Hymn 

of the 

Republic 

Can’t Help 

Falling in 

Love 

Drink to 

Me Only 

with 

Thine 

Eyes 

Oh, What 

a Beautiful 

Morning 

Rainbow 

Connection 

(Muppets) 

11-15 Chattanooga 

Choo-Choo 

Love Me 

Tender 

Edelweiss I Never 

Promised 

You a 

Rose 

Garden 

Somewhere 

Over the 

Rainbow 

16-20 

 

Grandfather’s 

Clock 

You’ll Never 

Walk Alone 

Surry 

with the 

Fringe on 

Top 

It’s the 

Most 

Wonderful 

Time of 

the Year 

Raindrops Are 

Falling on My 

Head 

Verbal 

Prompts 

 

“Patriotism 

Freedom, 

Democracy, 

Living in 

America” 

 “Romance 

Friendships, 

Mentoring, 

Relationships” 

“Folklore 

Culture, 

History, 

Stories” 

 

“Nature 

Gardening, 

Holidays, 

Art”  

“Relaxation 

Spirituality, 

Patriotic/Other 

Values” 

 

 

 

Table 5 Narrative Treatment Songs Used in Study 

Narrative 

Treatment 

Songs 

WEEK 1 

Treatment 1: 

WEEK 2 

Treatment 2 

WEEK 3 

Treatment 3 

WEEK 4 

Treatment 4 

WEEK 5 

Treatment 5 

1-5 America, the 

Beautiful 

Beauty and 

the Beast  

Danny Boy Let It 

Snow!  

  Prayer 

(Finlandia) 
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Singing Participation 

  

High-Participation Singers (Singers) and Low-Participation Singers (Non-

Singers) were determined using Singing Participation (SingPar), assessed on a scale of 0-

5 and ranked throughout the study. Participants who ranked 3 and above were considered 

high-participatory “Singers” and participants who ranked below 3 were considered low-

participatory “Non-Singers”.  (See Appendix 2 for SingPar scale criteria) 

SingPar scoring represents degree of individual singing participation during the 

study and in each song condition.  Singers often fell quite clearly into either singer or 

non-singer category.  Singing Participation SingPar scores were used to determine group 

placement for analyses. Singing intervention PPTs were SingPar scores were used to 

create 2 groups for within study narrative assessments: Group 1: Singers: High-

participation Singers (n = 9) and Group 2: Low-participation Non-Singers (n = 9) who 

received treatment but did not sing out during treatment sessions. Non-participatory 

controls (n = 7) did not receive singing treatments and were not assessed for narrative 

outcomes (See Table 6).  All participants (including Controls) were in pre-post (entire) 

study analyses of cognition and function (clock drawings). Narrative outcomes from the 

within study testing groups did not include non-participatory control participants.  

 

Table 6 Distribution of study participants. 

High Participation Singers 

“Singers” 

Low Participation Singers 

(“Non-Singers”) 

Controls (No Singing) 

N = 9 N = 9 N = 7 
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Song Conditions 

 

After a specific verbal prompts (See Table 4, bottom row), each participant was 

allowed up to 90 seconds to speak after each of 9 song conditions (See Appendix 7). 

Narrative analyses in this report used data from only one song, AtB and the prompt “Tell 

me about Patriotism, Freedom, Democracy and Growing up in America”.  

The three conditions in this report (C0, C1-2 and C 5-6) were briefly described, 

previously in ‘Background and Overview’ .  All narrative analysis data was videotaped, 

then transcribed for detailed analysis. A more detailed description of the 3 song 

conditions reported in this Group 2 study is as follows: 

Condition 0 (C0 = no singing condition) C0 reflects the baseline measure of 

narrative ability (as in el Haj et al, 2013).    

Procedure: Narrative data was taken after an initial 30-60 second period of 

silence, after which participant was given the specific verbal prompt “Tell me about 

patriotism, democracy and growing up in America.”  Only the first 30 seconds of talking 

(beginning after any speech latency or delay) were analyzed.  

In this study,  

Condition 1-2 (C1-2 = familiar 1st verse) represents initial “tuning” for best 

individualized key/tempo with researcher (C1), followed by singing of the familiar (1st 

verse only) of AtB as participant solo (C2), after which narrative data is collected.  C1-2 

is a combined song initiation and practice (C1) leading to a solo singing by participant 

(C2) of familiar 1st song verse. C1 was necessary in order to collect data for C2. 

Therefore, the condition is C1-2. In future treatments (since optimal key/tempo is 
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established), C2 is the “treatment” used in order to provoke narrative responses (and 

other improvements) in dementia singers.   

Procedure for C1: This condition begins with researcher leading the song while 

encouraging the participant to sing along, specifically in order to tune, tailor and narrow 

to the best, most comfortable tonal key and physically comfortable tempo for each 

participant (key/tempo). As the participant began to sing, the researcher quickly adjusted 

key/tempo, as many times as necessary, in order to determine and settle on the most 

vocally and physically comfortable key/tempo for the participant, all while singing the 1st 

verse through one time only. The Researcher then repeats verse 1 and sings along, as 

necessary, with the participant, encouraging and supporting participant to sing in the best, 

most comfortable key/tempo, precision tailored to the participant. C1 sings through the 

familiar 1st verse TWICE only – once to adjust, tailor and optimize best tonal key/tempo 

for participant, then once again to sing along. 

Therefore, C1 is singing of the familiar 1st verse of AtB twice - once to adjust to 

optimal key/tempo for participant, then sung once again as participant practices with 

researcher, who encourages and supports participant singing in most comfortable, best 

key/tempo.  The C1condition “tunes and individualizes” the song treatment, in order to 

prepare the participant to sing the familiar 1st verse, comfortably, in the next condition 

(C2) as a participant sings 1st verse SOLO.  Up to 90 seconds of narrative data was 

collected after C1 (but not reported in this paper). 

Procedure for C2: After a 90 sec narrative measure, C2 follows on the heels of 

C1, as the researcher heartily encourages the participant to now sing (familiar 1st verse) 
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by themselves, as a SOLO.  Participant singing as a SOLO is C2.  Narrative testing then 

takes place after the participant sings verse 1 as a solo (or simply listens as in non-singing 

participants). The song refrain is also repeated after singing verse 1 as a SOLO. However, 

in this report, the combined effect of C1-2 is the Study Group 2 intervention, therefore, 

narratives taken after combined C1-2 are reported in this study.  

C1 is necessary to establish the best, personalized key and tempo for the 

participant. Later in the series of longitudinal treatments, C1 may not be necessary 

anymore, as the song is now programmed for and already tailored for the participant.  In 

this report C1-2 is the actual intervention, even though future treatments can go directly 

to the C2 condition. In this report, the familiar verse condition is best described as C1-2.  

Importance of C1: C1 is important for understanding basic abilities and best 

cornerstone tonal keys and tempo choices for participants. Many other songs can be 

programmed from key/tempo knowledge gathered in C1, specifically the understanding 

the best vocal range, vocal flexibility demands, intonation abilities, rhythmic precision, 

voice timbre or colors and ease of production throughout the vocal range in individuals.  

With this knowledge set, similar songs can be more easily programmed for specific 

patients outside of – or prior to an actual intervention, thus eliminating the (otherwise 

necessary) initial “tuning” and preparatory 1st verse C1 stage of treatments. However, 

AtB has a relatively narrow vocal range and less challenging rhythms than other songs, 

so C1 was necessary in each of the 5 treatment songs in the Group 2 study. As 

longitudinal applications of song lists take place, however, necessity of C1 “tuning” 

treatments can progressively fade out. When foundational key/tempo parameters are 
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tuned and set for participants, beginning with C1 information collected during each base 

song, groundwork programming information can exponentially expand into countless 

(and reliable) future song list programs and playlists. 

Condition 5-6 (C5-6) represents the singing introduction and reading (C5) of the 

less familiar verses of AtB, followed by participant solo singing (of less familiar verses), 

using large print lyrics (C6).  For this condition, the most comfortable key and tempo 

were already established in C1 (above). C5-6 introduces less-familiar song verses, sung 

and spoken by researcher alone (C5), leading to SOLO singing by participant (C6) using 

large print lyrics. In initial treatments, C5 is necessary in order to collect controlled 

narrative data for C6. Therefore, the Group 2 condition reported in this paper is C5-6. In 

future treatments (since large print lyrics have been already introduced and practiced) and 

reports, C6 is the main future “treatment” necessary for ongoing narrative responses (and 

other improvements) in dementia singers in longitudinal applications.    

Condition 5: (C5) In C5, the researcher first sings the 2 less familiar verses of AtB 

for the participant. The researcher sings through each verse clearly, decisively and 

completely, then reads through, out loud (clearly, directly and decisively) the lyrics of 

both less-familiar verses. The researcher decisively sings through, then reads through the 

less-familiar song verses in C5 alone, although it is okay if the participant attempts to 

join in to the degree they want. C5, however, is the researcher’s to directly and 

therapeutically sing, then read aloud the less familiar song verses, whether the participant 

joins in or not.  It is the researcher’s clinical duty to implant and embed these less 
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familiar song verses for participants in C5.  Researcher singing, then reading aloud the 

less-familiar song verses is C6. 

[Please note that C5 differs from C1, in that participants are often comfortable and 

familiar with 1st verses of nostalgic songs and immediately sing right along. In upcoming 

treatments that use less familiar songs (for example Week 2: “Beauty and the Beast” 

theme song is new for most dementia patients), the researcher must also introduce less 

familiar tunes and lyrics in C1.]  

Condition 6. Singing of the less-familiar verses (using large print lyrics) as a 

participant SOLO  Immediately after C5, and the researcher reads the lyrics of the less 

familiar verses aloud, the researcher then hands the large-print typed lyrics to the 

participant, who then sings the less-familiar verses as a solo.  This condition was quite 

phenomenal throughout the Group 2 study, in that C5 (demonstrating, then reading) along 

with the participant’s reading of the lyrics (reading is a common skill retained in 

dementia patients), enabled excellent, often flawless SOLO singing in Group 2 

participants, as shown in forthcoming results (below).  Participant singing less-familiar 

verses, using large-print typed lyrics as a SOLO is C6.   

Narrative testing then takes place after the participant SOLO of the less familiar 

verses of AtB, or as low-participatory Non-Singers simply listen, speak or silently mouth 

the lyrics (as in non-singing participants).  In this Study Group 2 report, however, the 

combined effect of C5-6 is the intervention, as narratives taken after C5-6 treatment are 

reported in this study. Similarly, as mentioned in C1 above, C5 is a preparatory stage for 

singers and may be easily eliminated during future repetitions of AtB.  
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Narrative measures taken after the song conditions taken after Group 2 song 

conditions (C0, C1-2 and C5-6 just described) and taken after all (9) study song 

conditions [See Appendix 7] are described below. 

Study Measures 

This study measures (Study Group 1) cognitive improvements in Singers’ who 

were tested with the traditional 30-pt Mini-Mental State Exam (MMSE) test (Folstein et 

al, 1975). This study also used a newly designed, 10-pt revised Mini-Mental State Exam 

(R-MMSE) test developed this study.  Both tests showed strong interaction trends 

comparing pre-post outcomes, showing improvements in Singers over time, as compared 

to Non-Singers, in Study Group 1.     

1. MMSE  

The Mini-Mental State Exam (MMSE) is a traditionally recognized screening tool 

for AD and dementia (Folstein et al, 1975).  This brief 30-point psychological test 

effectively differentiates between normal, MCI (Mild Cognitive Impairment) and 

dementia in the elderly (Rovner & Folstein, 1987).  The MMSE measures location and 

temporal orientation, working memory, ability to spell backwards, identification of 

common objects and a clock-drawing task.  Possible scores range from 0-30 points. This 

measure was conducted during C0 (silence, no music condition) at 1-week (pre-study) 

and 1-week (post-study), before and after the 5-week series of individualized singing and 

treatment sessions.  

One meta-analysis of the traditional MMSE testing showed pooled sensitivity at 

83% and pooled specificity at 86% in delineating healthy adults and those with dementia; 
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while MMSE results comparing dementia and mild cognitive impairment pooled at 89% 

sensitivity and 45% specificity (Mitchell, 2009). This low ceiling effect (low specificity 

in determining less advanced degree of cognitive impairments) is such that only the 

lowest cognitive scores will reliably provide a true dementia diagnosis.  

2. R-MMSE 

2. A Revised-MMSE (R-MMSE) is a 10-point scale that is introduced in this 

study as a shorter and less taxing version of the traditional MMSE.  This scale covers the 

basic information in the MMSE (location, date, short term memory, basic function) and 

also tests for the ability to sing a song.  The R-MMSE correlated strongly with traditional 

MMSE scores in this study, as seen below in Results section) This measure was 

conducted during C0 (silence, no music condition) ) at 1-week (pre-study) and 1-week 

(post-study), before and after the 5-week series of individualized singing and treatment 

sessions. 

Shorter versions of the MMSE have been studied and used in the field, with varying 

levels of success including a 6-point test (Stein et al, 2015). The R-MMSE in this study 

was developed in consideration of and with intent to better balance points awarded to the 

testing paradigms and  relieve test anxiety in elderly participants, while incorporating all 

main elements of the longer test (date, location, short term memory, reverse counting, 

clock drawing, spelling world backwards), as well as 1 point scoring for singing one 

verse of a familiar song.  Singing, in a previous study (Maguire et al, 2015), has been 

shown to improve cognition and function. In this study, singing improved narrative 
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outcomes in singers, so it is logical to give a full point after a patient sings through a 

verse of a song, assuming that cognitive, functional and narrative improvements lie 

dormant in that patient. Therefore, they earn a higher score, if only for harboring the 

potential for a higher score for singing out when requested by the tester.   

3. CD 

This study measures (Study Group 1) Clock Drawing Function using a traditional 

(Y/N) Clock Drawing (CD) measure.   

The Clock Drawing (CD) measure is a dichotomous (yes or no) determination of 

a drawn clock (paper and pen) with clock hands pointing to 1:30, with no actual numbers 

necessary. Verbal instructions are exact and specific, “Draw a traditional clock face, with 

numbers and the hands pointing to one-thirty (1:30)”.  Criteria for a successful clock 

drawing using CD only require that 1. Hands point to the correct numbers (1 and 6) 2. 

There is the presence of an angle in the center area of the clock. This measure was 

conducted during C0 (silence, no music condition) at 1-week (pre-study) and 1-week 

(post-study), before and after the 5-week series of individualized singing and treatment 

sessions. 

Clock drawing tests measure memory, auditory, verbal and functional abilities as 

well as visuospatial, executive and numeric abilities. Clock drawing tests are easy to 

administer and most effective when kept direct and simple, especially when testing for 

dementia (Mainland et al, 2014). Furthermore, clock drawing tests typically show high 

sensitivity (%85) and specificity (%85), and high correlation with traditional MMSE (r = 
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0.5) with high predictive value in measuring cognition in elderly with dementia 

(Shulman, 2000).   

4. R-CDD 

This study also measures (Study Group 1) Clock Drawing Function using a 

revised Clock Drawing Scale (R-CDD).   

The Revised-Clock Drawing (R-CDD), is a 0-5 point measure that measures 5 

different aspects of the same clock drawing (of the time 1:30). Verbal instructions are 

exact and specific, “Draw a traditional clock face, with numbers and the hands pointing 

to one-thirty (1:30)”. The 5-points of scoring represent: a. Drawing of Circle b. Presence 

of Numbers c. Presence of angle d. Hands pointing to correct time (1:30), e. All drawing 

lies within the circle and e. Presence of numbers (See Appendix 4 for further details) This 

measure was conducted during C0 (silence, no music condition at 1-week (pre-study) and 

1-week (post-study), before and after the 5-week series of individualized singing and 

treatment sessions. 

Mainland et al (2014) reviewed and assessed clock drawing tests, concluding that 

either a dichotomous (Yes or No, as in CD), test or a brief, simpler test (0-5 scale, as in 

R-CDD) are both sufficient and effective for administering this effective, clock drawing 

measure of cognitive dysfunction. Three additional criteria used in the R-CDD measure 

includes drawing complete circle (full point), presence of numbers and that all drawing 

lies within the circle. 

This study measures (Study Group 2) Narrative Outcomes (NARR, CS).    
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5. NARR 

Narrative (NARR) outcome scoring in participants is an adaptation from el Haj 

(2013; 2014) and uses a 0-5 scale measuring (1 point per category) a. verbal abilities, use 

of complex words, number of complete sentences, use of nonsense words, and thematic 

relevance. All narrative outcomes were collected during 5-week intervention, and during 

the first song treatment of each session (See Appendix 5 for intake and scoring details) 

NARR measure includes data on: 

a. Use of complete sentences,  

b. Does it make sense? (even if not thematically relevant),  

c. Is it thematically relevant?  

d. Is it set in time, space and memory specific?  

e. Is there use of complex words, and  

f. Are there useless phrases, stuttering or nonsense words (negative -1 point).  

6. CS 

The Complete Sentences (CS) measure is narrative measure of numeric count of 

full sentences and fractional count of propositional phrases from videotaped narrative 

outcomes with scores calculated using exact transcripts.  CS represents a continuous 

count, single score measure of spoken complete sentences (1 point for a sentence with 

noun, verb, object) and prepositional phrases (.33 point each propositional phrase) taken 

that compares similarly with the longer and more complex NARR measure.  

 

This study measures (Study Group 1) Satisfaction with Life (SWLS)   
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7. SWLS 

7.  The Satisfaction with Life Scale (Diener et al, 1985) is a standardized tool that 

consists of 5 statements and utilizes a 0-35-point, 1–7 Likert scale. The SWLS is intended 

to measure life satisfaction and/or quality of life (QOL) in study participants (Diener et 

al, 1985).  SWLS was conducted (during “silent”, no music condition) 1 week pre- and 1 

week post- the 5-week series of individualized singing and treatment sessions. The 5 

statements in this study are” 

Statement 1:  In most ways my life is close to my ideal.   

Statement 2: The conditions of my life are excellent.  

Statement 3: I am satisfied with my life.  

Statement 4:  So far, I have gotten the important things I want in life.  

Statement 5:  If I could live my life over, I would change almost nothing.  

Each statement is each answered by participant, and scored using the following 

criteria: 1 = “strongly disagree”, 2 = “disagree”, 3 = “somewhat disagree”, 4 = “neither 

agree or disagree”, 5 = “somewhat agree”, 6 = “agree”  and 7 = “strongly agree” (See 

Appendix 6 for exacting, scripted intervention protocol).  

In summary, the table below shows the simple distribution of these measures. 

MMSE, R-MMSE, CD, R-CDD and SWLS protocols (Study Group 1) are conducted and 

measures gathered one week pre- and one week post- the 5-week singing treatment 

intervention. Within study measures of NARR and CS procedures (Study Group 2) are 

conducted during the beginning song of each weekly singing treatment session. (See 

Table 5) 
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Table 7 Pre-Mid-Post Study Measures 

Independent variables collected from participants one week pre- and post- (entire study) and over the 7-week 

period. Researchers collected pre-study measures of 1. Traditional MMSE (0-30 scale), 2. R-MMSE score (0-10 

scale), 3. CD (Traditional clock drawing, dichotomous Y/N), 4. R-CDD score (0-5 scale), 5. Traditional NARR  

(0-5 scale) 6. CS (Complete Sentence count - continuous variable) and 7. SWLS (Satisfaction with Life Scale).  

MMSE and R-MMSE represent outcomes of cognition; CD and R-CDD represent function, SWLS represents 

quality of and life satisfaction.  NARR and CS represent outcomes of narrative ability and verbal fluency).     

Pre-Study 

Measures 

(No Music 

condition) 

Within Study 

Condition 0 

Silence  

Within Study 

Condition 1-2 

AtB  

Familiar  

1st Verse.  

Within Study 

Condition 5-6 

AtB  

Less-Familiar 

2-3rd Verses 

Post-Study 

Measures 

(No Music 

condition) 

MMSE 

R-MMSE 

CD 

R-CDD 

SWLS 

NARR 

CS 

 

NARR 

CS 

 

NARR 

CS 

 

MMSE 

R-MMSE 

CD 

R-CDD 

SWLS 
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RESEARCH QUESTIONS (RESTATED) AND HYPOTHESES 

At this point, this study’s research questions should necessarily be restated, as 

Study Group 1 RQs of Cognition are now represented by MMSE and R-MMSE, Function 

by CD and R-CDD, and Life Satisfaction by SWLS; while Study Group 2 RQs of 

Narrative outcomes are represented by NARR and CS.  Restating now the RQs, this study 

posed the following (detailed) research questions and hypotheses:  

RQ1: Does a 5-week individualized singing intervention improve pre-post 

outcomes of Cognition, represented by MMSE and R-MMSE, in Group 1 Singers, 

compared to Non-Singers? H1 - Both MMSE and R-MMSE outcomes would improve in 

Group 1 Singers (compared to Non-Singers), after a 5-week series of individualized 

singing treatments. Finding: Partially true.  

 

RQ2: Does a revised (10pt) R-MMSE measure reliably correlate with the 

tradition (30pt) MMSE measure in Study Group 1 participants? H2 - R-MMSE 

scores will reliably correlate with traditional MMSE measure. Finding: True. 

RQ3: Does a 5-week individualized singing intervention improve pre-post 

outcomes of clock drawing, using measures of CD and R-CDD, in Group 1 Singers, 

compared to Non-Singers? H3 - Both CD and R-CDD outcomes will improve in singers 

after treatment.  Finding: True. 
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RQ4: Does the revised R-CDD (0-5 scale) compare with traditional CD (Y/N) 

outcomes in Group 1 study participants? H4 – The R-CDD scale will reliably compare 

with traditional CD outcomes.  Finding: True.   

RQ5: Will singing of familiar and unfamiliar verse conditions improve within-

treatment NARR and CS outcomes (compared to silent condition) in Group 2 

Singers, compared to Non-Singers? H5 - NARR outcomes will significantly improve in 

Singers after both C1-2 (familiar) and C5-6 (less-familiar) verse song conditions, 

compared to the C0 silent condition. Finding: True. 

RQ6: Does singing of less-familiar song verses (C5-6) improve NARR and CS 

outcomes, compared to familiar verses (C1-2), in Group 2 Singers, compared to 

Non-Singers? H6 - NARR and CS scores would improve in Singers after less-familiar 

C5-6 verses, compared to Non-Singers in singing the familiar C1-2 verse condition. 

Finding: Untrue. 

RQ7: Does the shorter CS measure (continuous score) reliably compare with 

traditional NARR (0-5 scale) outcomes in Group 2 study participants? H7 - The CS 

measure will produce similar predictive outcomes as the longer NARR measure.  

Finding: True. 

RQ8 Do SWLS scores in Group 1 Singers improve, compared to Non-Singers, 

after a 5-week individualized singing intervention? H8 - Singers’ SWLS scores will 

improve after a 5-week series of personalized singing sessions. Finding: Untrue. 
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RESULTS 

This study explored the following research hypotheses:  

H1 MMSE and R-MMSE outcomes would improve in Group 1 Singers, compared 

to Non-Singers, after a 5-week series of individualized singing treatments. Trends 

indicating improvements in Singers, compared to Non-Singers, in both MMSE and R-

MMSE were found post-treatment (H1 partially supported).   

MMSE and R-MMSE Scores, Study Group 1 

Mini-Mental State Exam (MMSE) Scores 

A 2x2 ANOVA compared pre and post-study MMSE scores in Group 1 Singers 

(n =7) and Non-Singers (n=13) over time. The interaction F (df 1,18) = 3.634 (p = .073) 

showed a trend such that Group 1 Singers improved over time compared to Non-Singers.  

Singers’ pre-study mean MMSE score, 14.29, (± 3.33, S.D.), increased to 16.14, (± 4.43, 

S.D.) post-study.  Non-Singers pre-study mean MMSE score, 13.62 (± 3.2, S.D.) 

decreased slightly to 13.31 (± 3.05, S.D.).   (See Figure 5)   
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Figure 5 Pre-Post MMSE Scores  

Singers’ MMSE scores increased while Non-Singers’ MMSE scores slightly decreased over time (df 1,18, F = 

3.634, p = .073).    

 

 

 

Revised Mini-Mental State Exam (R-MMSE) Scores  

A 2x2 ANOVA compared Group 1 Singers (n = 7) and Non-Singers (n = 13) over 

time to reveal a trend that suggests a difference between groups over time F (df 1,18) = 

3.823 (p = .066). Singers’ pre-study mean R-MMSE scores of 4.79 (± 0.824, S.D.) 

increased to 5.71 (± 1.67, S.D.). Non-Singers mean pre-study R-MMSE scores of 5.00 (± 

1.18, S.D.) fell to 4.58 (± 1.33, S.D.). (See Figure 6)  
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Figure 6 Pre-Post R-MMSE Scores 

 R-MMSE Singers’ scores increase while Non-Singers MMSE scores decreased in pre-post study outcomes (df 

1,18, F = 3.823, p = .066). 

 

  

H2 hypothesized that the R-MMSE measure would reliably correlate with the 

traditional MMSE outcome scores. A paired samples correlation test examined both pre-

study and post-study difference scores, comparing MMSE (30pt) and R-MMSE (10pt). 

Outcomes revealed strong correlations in pre and post-study comparisons (r =.85 and r = 

.87, respectively). Therefore, both reliability and validity were established using the 10-

point R-MMSE, in lieu of the longer, 30-point, traditional MMSE scale, for cognitive 

testing. (H2: Supported) 

MMSE / R-MMSE (Pre-Study)  

Paired Samples Correlation Tests 
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Pre-study paired difference scores (N = 18) of R-MMSE and MMSE scores reveal 

a strong correlation (df, 17, r = .852, SEM, 4.17, SE, .98) between pre-study MMSE and 

R-MMSE Group 1 participant scores. (Figure 7) 

 

     

Figure 7 Pre-Study MMSE and R-MMSE Correlations 

Pre-test paired samples between MMSE and R-MMSE reveal a correlation of r =.852 (shown with and without 

line of best fit) 

 

 

Post-study paired differences (N = 17) also correlated strongly (df, 16, r = .871, 

SD 4.78, SEM 1.16), again suggests that the R-MMSE serves as a reliable cognitive 

measure, compared to the longer, more arduous MMSE.  (Figure 8) 

 

     
Figure 8 Post-test MMSE and R-MMSE paired difference scores  

show a correlation of r =.871 
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Clock Drawing Outcomes (CD and R-CDD), Study Group 1  

H3 hypothesized that CD and R-CDD scores will improve in Singers, compared to 

Non-Singers, after a 5-week singing treatment. CD (chi square) and R-CDD (ANOVA) 

scores’ both showed significant improvements in Singers, compared to Non-Singers in 

post-test analyses.  Singers also showed a main effect of treatment in R-CDD. (H3 

supported) 

 

CD Scores  

Pre- and post-study CD outcomes from Group 1 Singers (n = 7) and Non-Singers 

(n = 15), using Chi Square analysis, compared those who scored negatively (who did not 

meet traditional CD criteria) in pre- versus post-test outcomes (see Maguire et al, 2013).  

Singers’ correct scores increased significantly over time, compared to Non-Singers (df 

1,19, X2 = 5.698, p = .045). (Figure 9) 
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Figure 9 Clock Drawing (CD) Scores  

Group 1 Singers improved in traditional clock drawing outcomes, compared to Non-Singers, in post-study chi 

square outcomes (df 1,19, X2 = 5.698, p = .045). 

 

 

 

R-CDD Scores 

A 2x2 ANOVA compared pre and post-study R-CDD scores (0-5 scale) in Group 

1 Singers (n = 7) and Non-Singers (n = 12) over time.  An interaction F (df 1,17) = 6.369 

(p = .022) showed significant improvement in Singers compared to Non-Singers over 

time.  There was also a significant main effect over time (F = 5.022, p = .039), as 

Singers’ scores dramatically improved, compared to Non-Singers. Singers’ pre-study R-

CDD mean score, 1.25 (± 0.986, S.D.) increased to 3.36 (± 1.33, S.D,). Non-Singers pre-

study R-CDD mean score, 2.50 (± 1.01, S.D.) decreased to 2.37 (± 1.18, S.D.). (See 

Figure 10)  
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Figure 10 Pre-Post R-CDD Scores  

Singers initially had low R-CDD clock drawing scores that drammatically improved after treatment, resulting in 

both a significant interaction (p = .022) and significant main effect of treatment (p = .039) in Group 1 Singers, 

compared to Non-Singers. 

 

 

 

CD_R-CDD Comparison 

H4 hypothesized that R-CDD scores would reliably compare with traditional CD 

outcomes.  While not directly comparable, both CD and R-CDD scales both achieved 

statistically significant levels showing improvements in Group 1 Singers, compared to 

Non-Singers in both traditional CD and in R-CDD scale outcomes.  Chi Square and 

ANOVA results had comparable and significant p-value differences comparing Singers 

and Non-Singers in pre-post study comparative analyses using both Chi Square (df 1,19, 

X2 = 5.698, p = .045) and in ANOVA (df 1,17, F = 6.369, p = .022).  The latter test 

(ANOVA) also found a significant main effect of treatment over time (F = 5.022, p = 

.039).  These comparisons suggest that the R-CDD compares with traditional CD 
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dichotomous scores and may also be an informative measure of clock drawing abilities, 

compared to the traditional Y/N dichotomous measure.   

NARR and CS Scores, Study Group 2 

NARR C0, C1-2 

H5 hypothesized that NARR outcomes will significantly improve in Group 2 

Singers after both C1-2 (familiar) and C5-6 (less-familiar) verse song conditions, 

compared to the C0 silent condition. (H5: Partially Supported)   

A 2x2 ANOVA compared pre- and post-treatment (0-5 scale) NARR scores in 

Group 2 Singers (n = 6) and Non-Singers (n = 8), after silent condition (C0) and after 

singing of the traditional 1st verse (C1-2) of the treatment song (“America, the 

Beautiful”). There was a significant main effect of treatment F (df 1,12) = 4.930 (p = 

.046), in Singers, showing a dramatic increase in Singers’ NARR scores after familiar 1st 

verse song treatment.  One interaction trend, F (df 1,12) = 2.944 (p = .112) showed that 

Singers improved somewhat over time, compared to Non-Singers.  (see Figure 11). 

Singers’ pre-treatment mean NARR C0 score 1.87 (± 1.29, S.D.) increased to 3.50 

(± 0.962, S.D.) after NARR C1-2 treatment. Non-Singers pre-treatment mean NARR C0 

score 1.67 (± 0.947, S.D.) rose only slightly to a mean of 1.87 (± 0.966, S.D.) after 

NARR C1-2 song treatment. 
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Figure 11 NARR Scores C0 to C1-2  

Group 2 Singers dramatically improved in NARR scores from silent (C0) to post-traditional verse (C1-2) song 

treatment, compared to Non-Singers, Singers contributing most to create a main effect of treatment (df 1,12, F = 

4.930, p = .046). 

 

 

 

CS C0, C1-2 

A 2x2 ANOVA compared complete sentence (CS) scores in Group 2 Singers (n = 

8) and Non-Singers (n = 5), comparing C0 (silence) and C1-2 (familiar 1st verse) of 

treatment.  A significant main effect F (df 1,11) = 6.113 (p = .031) showed a dramatic 

improvement in Group 2 Singers, and a less convincing interaction trend F (df 1,11) = 

2.157 (p = .17) as Singers improved, compared to Non-Singers, after singing familiar first 

verse.  Singers’ pre-treatment mean C0 score 4.87, (± 2.47, S.D.), increased to 9.33 (± 

2.33, S.D.) post C1-2 treatment. Non-Singers pre-treatment mean C0 score 5.46 (± 2.3, 

S.D.) increased slightly to 6.60 (± 3.14, S.D.). (See Figure 12) 

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Pre Post

NARR, C0 to C1-2

Non Sing Sing



87 

 

 

 

\ 
Figure 12 Complete Sentence Scores C0 – C1-2  

Group 2 Singers CS scores improved after traditional verse (C1-2) song treatment, compared to Non-Singers, 

Singers contributing to a main effect of treatment (df 1,11, F = 6.113, p = .031) and a slight interaction trend (p = 

.17). 

 

 

 

Comparison of NARR C1-2 and CS C1-2 Outcomes 

(compared to C0 Silent condition) 

 

 The comparison of CS and NARR scores show that CS may discern more 

difference in verbal fluency, compared to non-singers. This may be due to scoring 

refinements. For example, in some transcripts, sentences were repeated, word for word 

within the allowed response time (up to 60 sec).(See Figure 13) 
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Figure 13 Group 2 NARR & CS Scores, C0 – C1-2 Comparison 

  

 

NARR C0, C5-6 

A 2x2 ANOVA compared pre- and post-treatment NARR scores in Group 2 

Singers (n = 8) and Non-Singers (n = 4) comparing C0 (Silence) and C5-6 (less familiar 

verses) of treatment.   A near-significant main effect F (df 1,10) = 4.442, (p = .061) 

showed improvements in both groups, but there was no significant interaction.  Group 2 

Singers’ pre-treatment mean C0 score was 1.87, (± 1.05, S.D.), increased to 3.22, (± 
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0.664, S.D.) post C5-6 treatment. Non-Singers’ pre-treatment mean C0 score 2.00 (± 

1.48, S.D.), increased to 2.81, (± 1.16, S.D.) post C5-6 treatment. (See Figure 14) 

 

 

 
Figure 14 NARR Scores C0 – C5-6  

Group 2 Singers and Non-Singers show similar outcomes in C0 vs C5-6 conditions, including near-significant 

main effect (df, 1,10, F= 4.442, P = .061), but no interaction post-treatment.  While this graph implies a similar 

effect of singing in both groups, interim treatment findings (see C1-2 post-treatment scores above) tell a very 

different story. 

 
 

 

CS C0 - C5-6 

A 2x2 ANOVA compared pre and post-treatment CS scores in Group 2 Singers (n 

= 8) and Non-Singers (n = 4) comparing CO (silence) and C5-6 (less-familiar verses) of 

treatment. A significant main effect F (df 1,10) = 4.851 (p = .052) showed improvements 

in both groups but no interaction effect comparing Singers and Non-Singers.  Group 2 

Singers’ pre-treatment mean score 4.87, (± 2.47, S.D.) increased to 9.16, (± 3.51, S.D.). 

Non-Singers (n = 4) pre-treatment mean score 4.91, (± 2.63, S.D.) increased to 8.24, (± 

4.91, S.D.). (See Figure 15) 
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Figure 15 Complete Sentences Scores C0-C5-6  

Group 2 Singers and Non-Singers appear to have similar CS outcomes in C0 vs C5-6 and reveal a significant 

main effect over time (df 1,10, F = 4.851, p = .052) but no interaction when comparing Singers vs Non-Singers.  

Figure 16 implies that there is a similar effect of treatment in both groups, while outcomes after C1-2 treatment 

tells a different story. 

 

 

 

C0 and C5-6 NARR and CS Scores 

 

 A comparison of C0 - C5-6 scores show that, while Singers increased quickly, 

Non-Singers also increased more gradually, such that both groups (Singers and Non-

Singers) had improved by the end of the treatment song.  A significant main effect in CS 

scores (p = .052) and strong trend towards a main effect in NARR (p = .061) in both 

Singers and Non-Singers. (See Figure 16) 
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Figure 16 NARR & CS (C0 – C5-6) Comparison  

Group 2 Singers and Non-Singers C0 and C5-6 NARR vs CS scores, showed both groups had low scores in silent 

condition. Both groups were also at similar levels after C5-6 music condition. The C1-2 song condition is not 

pictured but was in-between these 2 measures.  C1-2 scores created a distinct diamond shape (see below) in both 

measures, suggesting that Group 2 Singers responded dramatically and quickly in improved narrative outcomes 

after C1-2 high-participatory singing. Group 2 Non-Singers showed similar narrative improvements only after 

C5-6 (See Figure 21 below).  

 

 

 

NARR C1-2_C5-6 

H6 predicted that NARR and CS scores would improve in Singers after less-

familiar C5-6 verses, compared to singing the familiar C1-2 verse condition. (H6: Not 

Supported) Non-Singers NARR and CS scores actually increased (strong trend) after 

less-familiar verses, while Singers scores slightly decreased. 



92 

 

A 2x2 ANOVA compared pre and post-treatment NARR scores in Group 2 

Singers (n = 8) and Non-Singers (n = 4) comparing C1-2 (familiar verse) and C5-6 (less-

familiar verses) of treatment.  A trend towards a significant main effect F (df 1,10) = 

3.484, (p = .092) showed improvements in Group 2 Non-Singers compared to Singers. 

There was also a trend towards a significant interaction F (df 1,10) = 3.272 (p = .101), as 

Non-Singers scores improved after less-familiar verse condition. Singers’ pre-treatment 

mean score 3.50, (± 0.833, S.D.) decreased to 3.22, (± 0.664, S.D.). Non-Singers mean 

score 1.69 (1.69 ± 1.41) increased to 2.81 (± 1.16, S.D.) after C5-6 treatment (Figure 17). 

 

 

 

 
Figure 17 NARR C0-C5-6 Scores  

Group 2 Singers slightly decreased in NARR outcomes after less-familiar verses (C5-6), while Non-Singers 

considerably improved compared to familiar verse treatment, suggesting a significant main effect over time 

between groups (df, 1,10, F= 3.484, P = .092) and a trend towards a significant interaction (df 1,10, F= 3.272, p = 

.101).   
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CS C1-2 and C5-6 

A 2x2 ANOVA compared pre and post-treatment CS scores in Group 2 Singers (n 

= 8) and Non-Singers (n = 5) comparing C1-2 (familiar) and C5-6 (less-familiar) verse 

treatment.  A weak interaction trend F (df 1,10) = 2.640 (p = .135) showed a decrease in 

Group 2 Singers compared to Non-Singers after less familiar verse conditions. Singers’ 

pre-treatment CS_C1-2 mean 9.33 (± 2.33 S.D.) decreased after CS C5-6 treatment to a 

mean score of 9.16 (± 3.51, S.D.). Non-Singers pre-treatment mean score 5.50, (± 2.94, 

S.D.), increased to 8.24 (± 4.91, S.D.) post-treatment. (See Figure 18) 

 

 

 
Figure 18 Complete Sentences C1 – C5-6 Scores  

Group 2 Singers’ CS outcomes slightly decreased after less-familiar verses (C5-6) compared to the familiar verse 

(C1-2), while Non-Singers’ CS scores increased after less-familiar verses revealing a weak trend towards a 

significant interaction in Singers vs Non-Singers (df 1,10, F = 2.640, p = .135). 

 

 

 

 

 

 

 

3

4

5

6

7

8

9

10

11

12

Pre Post

CS, C1 to C5-6

Non Sing Sing



94 

 

Comparison of NARR and CS C1-2_C5-6 Scores 

 

A comparison of NARR and CS outcomes in C1-2 - C 5-6 shows a slight decline in 

Singers after less-familiar song verses and only a weak trend (p = .091) in Non-Singers 

NARR scores.  (See Figure 19) 

 

  

   

 
Figure 19 NARR & CS (C1-2 - C5-6) Comparison 

   

 

 

 Comparison of ALL NARR and CS Scores (C0, C1-2 and C5-6) 

 

H7 hypothesized that the CS measure will produce similar outcomes as the longer, 

more labor-intensive NARR score in Group 2. (H7: Partially Supported)  
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NARR and CS Comparison (C0, C1-2, C5-6)  

 

 A comparison of all song conditions in both measures (NARR and CS) reveal a 

more complex story as Singers and Non-Singers respond to all song conditions. (See 

Figure 20) 

 

 

 

  

 
Figure 20 NARR and CS C0 - C1-2 - C5-6 Comparison  

Both Singers and Non-Singers in Group 2 provided low narrative scores after C0 silent condition but were at 

similar levels after the C5-6 music condition. The C1-2 song condition (in-between) these 2 measures reflects the 

established transient effect of music and singing treatments on dementia singers, while elucidating similar, but 

latent effects in Non-Singers. 
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 Figure 20 (above) shows mean results from Group 2 Singers (red lines), as 

compared with Non-Singers (blue lines) in the comparison graphs.  While Singers’ 

narrative scores improved immediately after sing familiar 1st verse in both measures, 

Non-Singers improved after a latency period, then singing less-familiar verses of AtB. 

Transcript Examples  

The results from narrative testing in Group 2 Singers, compared to Non-Singers 

can be clearly observed in many of the narrative transcripts from participants.  Below are 

30-45 second narrative transcripts taken immediately after C0, C1-2 and C5-6 in one 

Group 2 Singer and one Group 2 Non-Singer (see Conclusion / Major Findings for 

additional transcription examples). In order of presentation, there is 1 Singers and 1 Non-

Singers below. A brief introduction is provided, then the Co, C1-2 and C5-6 narrative 

responses (italics); followed by brief analyses of results.  Complete sentences are 

underlined.  

Group 2  

 

Singer1 [Jean] 

 

Researcher:”Tell me about Patriotism, Freedom, Democracy and Growing up in 

America.” (prompt after each condition) 

 

  (Jean) was diagnosed as clinically aphasic (completely non-verbal). Her complete 

lack of verbal motor abilities (diagnosed with clinical aphasia) suggested deterioration of 

Broca’s area in the brain leading to her wordlessness.  Jean quickly became a high-

participation Singer, and showed dramatic responses to the treatment: 
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 C0 [Silence] [No response] 

 C1 (After researcher LM sang)    

That’sss alright - that’ll be good. (15s) I lo-o-o-v-ve you when you’re 

singing. Thaaat’s nice. (30s) 

 C1-2    

I had had a very beau – they said they said that I was told that I had a 

very beautiful day and beautiful voice and I was told to sing. (15s) And I wa – 

And I did. I sang at school every- everyday. It’s not there now but it might come 

down. (30s) ) I-I like the thought that it might-might come back. (45s) 

 C5-6     

I will remember that one if I can. I think I think I’ll I’ll remember by 

myself if I could I would like it that better. (15s) I have a feeling that I – I should 

remember it. I should remember it. (30s) That’s nice. I wish I could do it. I had a 

very very lovely voice. I don’t know why I had it but it came to me as-as a child. I 

had one. I wish I was told that I had a-a voice. (45s) 

 

Analysis: As per her clinical diagnosis, Jean was non-verbal during the C0 

condition. She then responded to the researcher singing of the familiar 1st verse of AtB, 

then spoke haltingly after singing along on the solo. Her phrases came out after a couple 

of tries (“I had a beautiful day” [meaning beautiful voice] and “it might come down” 

[meaning might come back]. After C5-6, her halting, broken sentences rolled into lovely, 

relatively perfect, fluent sentences that show her hidden narrative abilities, her feelings of 
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renewed agency, sense of efficacy and aspirations to regain the voice she felt she had as a 

child.  

 

Non-Singer1 [Ann]  

 

Researcher: ”Tell me about Patriotism, Freedom, Democracy and Growing up in 

America.” (prompt after each condition) 

 

Non-Singer [Ann] was verbally fluent and, interestingly, used many past tense, 

irregular conjugated verbs indicating a healthy cerebellar, but many of her sentences (and 

thoughts) were fleeting, nonsensical and left incomplete until C5-6. Her presentation 

suggests deterioration of Wernicke’s brain area that affects semantic abilities, especially 

syntax and connective speech (going from idea A to understandable B). Here is Ann’s 

transcript: 

C0  

Well, it was – I always used to different – uhuh - when I came here – my 

mother was here – my mother that I had never had – these already thing in – and 

then when I came home (15 sec) she was always   I always have something to do  

- I got to go and get it and I says to you – go home and do it yourself. (laughs) But 

I figured she was getting her fair share what is over here…. (30 sec) 

C1-2  

Well, when I have people – my – ah us – are we thinking – of things of 

other peoples – and then when my people used to come in and they used to say 
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“hey you, you’re supposed to do so and so – you’re supposed to be over there 

doing something” (laughs) (15 sec) 

C5-6  

It’s fun. And there are times when they get very angry with us and then 

they turn around and they start telling them what they have done and what they 

should expect them to do and everything and then they lay that down for a little 

while (15s) but then when he started to get a little higher, that’s when she said, 

I’m going so and so to a different place and see what I can do better I am doing 

now (26s)  

Analyses (Ann) 

Ann’s C0 narrative was broken, confusing and did not provide any material with 

which to initiate a meaningful conversation. Her pattern was similar after C1-2, talking 

about “my people” and being “over there doing something”. In Non-Singers, this study 

found longer sentences and improvements only after C5-6.  After C5-6, Ann responds 

with longer sentences, and there are no nonsense words.  She introduces emotion (“they 

get very angry”), actions (“turn around” “start telling them” “what they should expect” 

“then they lay down”). From the longer sentences, lack of empty words and sense of 

location, movement and action, Ann might respond progressively to future treatments and 

make continued improvements. Conversationally, it is clearly easier to try to initiate a 

conversation after C5-6, as opposed to work with the C0, non-singing condition that 

began this intervention. 
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SWLS Scores (Group 1) 

RQ8: Do singing treatments significantly improve pre-post SWLS scores in 

Group 1 Singers vs Non-Singers? H8 Group 1 Singers will have higher post-study 

SWLS scores than Non-Singers after the 5-week treatment series. Surprisingly, this study 

found that SWLS scores in Group 1 Singers (whose MMSE scores increased post-

treatment) actually had significantly lower SWLS scores post-study.  Therefore, H8 was 

not supported due to an unexpected decrease in Singers’ post-study SWLS scores.  (H8: 

Not Supported) 

A 2x2 ANOVA compared pre-post SWLS difference scores in Group 1 Singers (n 

= 7) with improved post-study MMSE scores (n = 5)) with Non-Singers (n = 12) with 

improved post-study MMSE scores (n = 2).  No interaction or main effect of treatment 

was found using ANOVA, but an obvious decline in Group 1 Singers SWLS scores 

(whose MMSE scores had improved) was observed.  (See Figure 21) 
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Figure 21 Pre-Post Study SWLS Scores ANOVA 

Pre-post SWLS ANOVA outcomes show a (non-significant) decrease in SWLS scores of Singers who improved 

in post-study MMSE scores.  

 

 

 

A Chi Square compared pre and post-study SWLS scores in Group 1 Singers (n = 

7) and Non-Singers (n = 12) SWLS scores.  Chi square analysis revealed significantly 

lower SWLS scores in Group 1 Singers, whose MMSE scores had improved post-

treatment (df, 1,19, X2 = 5.698, p = .045), compared to all other groups. (Figure 22). 
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Figure 22 Pre-Post SWLS scores Chi Square 

 Pre-post SWLS difference scores shows that singers who did not improve in MMSE scores over time had higher 

significantly higher SWLS scores than singers who did improve in MMSE cognitive testing over time (p = .045) 

in Chi Square analysis. 
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TABLE OF MEANS (and standard deviations) of Significant Differences (*) and 

trends (+)     
 

Table 8 Table of Means (Entire Study) 

COGNITIVE 

TESTS  

Group  Pre - Study Post - Study Interaction (I.A.) Main 

Effect (M.E.) and p-

values (p = ) 

MMSE  

  

  

   

Singers (n = 7) 

  

Non-Singers 

(n = 13)  

14.29 ± 3.33  

  

13.62 ± 3.2  

16.14 ± 4.43  

  

13.31 ± 3.05  

I.A. (df 1,18)  

F = 3.634 (p = .073+)  

R-MMSE  

  

   

Singers (n = 7) 

  

Non-Singers 

(n = 13)  

4.79 ± 0.824  

  

5.00 ± 1.18  

5.71 ± 1.67  

  

4.58 ± 1.33  

I.A. (df 1,18)  

F = 3.823 (p = .066+)  

 

 CLOCK 

DRAWING 

   Pre – Study Post - Study   

CD  

X2  

   

 Singers (n = 7)  

  

Non-Singers 

(n = 15) 

    X2 =5.698 p = .045* 

(df, 1,19)  

R-CDD  

(0-5 scale)  

Singers (n = 7)  

  

Non-Singers 

(n = 12)  

1.25 ± 0.986  

  

2.50 ± 1.01  

3.36 ± 1.33  

  

2.37 ± 1.18  

I.A. (df, 1,17)  

F = 6.369 (p = .022*)  

NARR 

TESTING 

 Pre-

Condition  

Post-

Condition 

 

NARR C0   

vs   

 

NARR C1-2  

   

Singers (n = 8)  

  

 

Non- Singers 

(n = 6) 

1.87 ± 1.29  

  

  

1.67 ± 0.947  

3.50 ± 0.962  

  

  

1.87 ± 0.966  

I.A. (df 1,12) 

F = 2.944, (p = .112)  

 

M.E.   

F = 4.930, (p = .046*)  

NARR C1-2   

 vs   

  

NARR 5-6 

Singers (n = 8) 

 

  

Non- Singers 

 (n = 4)  

3.50 ± 0.833  

  

 

1.69 ± 1.41  

3.22 ± 0.664  

  

 

2.81 ± 1.16  

I.A. (df 1,10)  

F = 3.272, (p = .101+)  

 

M.E.   

F= 3.484, (p = .092+) 
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NARR C0  

 vs   

  

NARR 5-6  

  

 

Singers (n = 8) 

vs  

  

Non-Singers  

(n = 4) 

1.87 ± 1.05  

  

  

2.0 ± 1.48  

3.22 ± 0.664  

  

  

2.81 ± 1.16  

No I.A. 

  

  

 M.E. (df 1,10)   

F= 4.442, (p = .061+)  

CS – (# of 

Complete  

Sentences) 

 Pre-

Condition  

Post-

Condition   

 (p-value)  

CS 0  

 Vs  

 

CS 1-2    

   

Singers (n = 8) 

vs  

  

Non- Singers 

(n = 5)  

4.87 ± 2.47  

  

 

5.46 ± 2.3  

9.33 ± 2.33  

  

 

6.60 ± 3.14  

I.A. (df 1,11) 
F= 2.157, (p = .17) 

 

M.E.    

F = 6.113, (p = .031*) 

CS 1-2  

 Vs  

  

CS 5-6  

Singers (n = 8) 

vs  

 

Non-Singers  

 (n = 5) 

9.33 ± 2.33  

  

 

5.50 ± 2.94  

9.16 ± 3.51  

  

 

8.24 ± 4.91  

I.A. (df 1,10) 

F = 2.640, (p = .135) 

 

 

CS 0  

 Vs  

  

CS 5-6  

   

Singers (n = 8) 

vs  

  

Non-Singers  

 (n = 4) 

4.87 ± 2.47  

  

 

4.91 ± 2.63  

9.16 ± 3.51  

  

 

8.24 ± 4.91  

  

  

  

M.E.  (df 1,10) 

F =4.851 (p = .052*) 

SWLS  

(df, 1,19)  

Singers  

Non-Singers  

    X2 =5.698 (p = .045*) 

 

 



105 

 

 

 

 

 

CONCLUSION 

This study provided a series of five, weekly, 40 to 50-minute singing sessions for 

elderly female participants in locked rehabilitation and memory care units.  Results 

suggest that individualized programming of familiar, nostalgic and new songs, when set 

in optimal, personalized tonal key and rhythm (paired with the patient’s best vocal and 

physical abilities) is fundamental to cognitive, functional and narrative improvements in 

high-participation Singers.  

Overall Results 

This study has 2 study groups. In Group 1, improved outcomes in Cognition 

(measured by MMSE, R-MMSE) and Function (measured by CD and R-CDD) were 

found in Singers (compared to Non-Singers) after the 5-week series of individualized 

singing treatments. Interestingly, SWLS scores in Singers (whose MMSE scores 

improved post-study) had significantly lower post-study SWLS scores, compared to all 

other groups. This surprise finding may indicate that personalized key/tempi altered 

Singers’ sense of self-awareness, agency and discernment of life circumstances (as 

measured by SWLS) enough to resurrect both a sense of self (and a right to complain), in 

addition to improved cognitive and clock drawing outcomes.  

In Study Group 2, Singers’ narrative (NARR) outcomes measuring verbal fluency, 

thematic accuracy, sentence complexity and complete sentence (CS) count of complete 
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sentences showed significant main effect improvements in Singers after singing the 

familiar 1st song verse of AtB (p = .046 and p = .031, respectively). Non-Singers also 

improved (non-statistically) and trended in NARR outcome scores (p = .092), but only 

after less-familiar song verses. This unexpected outcome may have been due to social 

attention from the researcher and the participants’ interest and engagement with the 

experimenter’s musical demonstration and abilities.  This music social attention and 

engagement may have provoked a response in Non-Singers, possibly due to 

conversational-like engagement with the experimenter, rather than any particular, or sole 

influence, of the music.  Overall, both Singers and Non-Singers showed strong trending 

NARR (p = .061) improvement and significant main effect in CS (p = .052) after singing 

(or exposure) to all verses of the entire treatment song.   

This study found five significant (p < .05) outcomes and improvements in Singers’ 

CD, R-CDD, NARR and CS, and a significant decline in Singers’ SWLS scores (in 

Singers MMSE had improved post-study). Strong interaction trends were found in pre-

post study MMSE (p = .073) and R-MMSE (p = .066) as Singers improved post-study, 

compared to Non-Singers.  

In summary, precision programming of favorite songs, when individualized for 

participants’ most comfortable vocal range and best physically manageable tempo, 

produce improvements in cognition and clock drawing function in Singers (compared to 

Non-Singers) after a 5 week singing intervention. Within treatment effects were found in 

Singers’ NARR and CS outcomes (after familiar verse and non-familiar verses) and in 

Non-Singers (only after less familiar verses). 
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Clock Drawing Examples 

Pre-post (entire study) results revealed that Group 1 Singers showed statistically 

significant improvements over time in both dichotomous Clock Drawing (CD) and in 

revised Clock Drawing (R-CDD) testing.   Below are examples of pre-post clock drawing 

examples from this study in 3 Singers (See Figure 23) and 3 Non-Singers (Figure 24)that 

reveal the powers of singing to resurrect and support hyper normalized functional 

outcomes in clock drawings.  
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Figure 23 Singers’ Clock Drawings from 3 Study Participants  

(Left: Pre-Study; Right: Post-Study) 
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Figure 24 Non-Singers Clock Drawings from 3 Study Participants  

(Left: Pre-Study; Right: Post-Study) 
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Transcript Examples  

 

Conversation skills were a goal of Study Group 2. When looking at transcripts, 

one can also explore cultural differences between individual participants in the Singers 

group, Below are narrative transcripts from high-participation Singers “Elle” and “Evie”, 

and low-participation Non-Singers “Millie” and “Sybil”.  All reside in locked dementia 

memory-care. Singer Evie was a high-school choral and music teacher by profession, 

while Elle had no particular music background.  Non-Singer Millie had a dementia 

diagnoses, but Sybil had Parkinson’s disease.  Introduction and post-transcript analyses 

accompany both narrative transcriptions. A brief introduction and post-transcript analyses 

accompany each of the following narrative transcriptions. All examples, the researcher 

gives the verbal prompt “Tell me about patriotism, freedom, democracy and growing up 

in America” after the 3 “America, the Beautiful” song conditions: Co (silence), C1-2 

(familiar 1st song verse, solo) and C5-6 (less familiar song verses, solo).  

2 Singers’ Transcripts: 

Singer (Elle)  

 

Singer 2 (Elle) was verbally fluent but her words made little sense. Her presentation 

suggests deterioration of Wernicke’s brain area that affects semantic abilities, often 

leading to verbal motor fluency, but unconnected, nonsense talk. Here is Elle’s transcript:  

 

C0    
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Well, there’s a whole bunch of (laughs) ag – all that – what was the 

question? (15s) Oh yes. Talk about – I don’t know what was the question – about 

all these things that you just named (30s) 

C1-2  

Well, it means a lot to me, I think I think up things that are kinda though 

right now. I think – but there’s always some people it’s hard for (laughs) so – 

well, you know it’s not like the depression, (15ws) I don’t think (laughs) it’s not 

like, you know some of those bad conditions that you find, you know and at least 

we’re really not on, we’re at all kinds of, (in many) wars but (30s) we’re not 

really into horrors of wars and (undetectable) situations. (45s) 

C5-6  

Yeah, well, I remember, you know, when I was in grade school, I met some 

of the kids in art were were doing – war scenes – but not very often (laughs) (15s) 

– Oh and then I had a  - my mother’s youngest – my mother’s younges[sss]t 

brother was in the Marines. I mean not the Marines, he was in the Army. And, 

yeah, so we were uh (30s) I used to write letters when he was in training and then 

he went overseas as you know as a – as a infry – in – fan – try leader (45s) 

Analysis (Elle): Initially, Elsie was almost impossible to understand. She asked twice, 

“what was the question?”. Her C0 narrative had no thematic relevance to the prompt. 

After C1-2 (familiar 1st verse of AtB), Elsie implied the meaningfulness of patriotism to 

her, speaking of “the depression, bad conditions, wars and horrors of wars”. She was now 

using full sentences and propositional phrases, with only a few nonsense, or meaningless 
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“empty” phrases. There is clear improvement from C0 to C1-2 in her narrative responses. 

After C5-6, Elsie introduces many details that are time-based, thematic and memory 

specific, including people as she began speaking of grade school, her mother, her uncle, 

branches of the military, letter writing, travel and rank. Clearly, the singing helped her 

narrative become more content rich and conversational, with any number of talking 

points that a listener (loved one or family member) could pick up on and attempt to begin 

a meaningful conversation with her 

Singer: [Evie] 

 

Singer [Evie] (HS Music Teacher) This participant was a life-long musician and is 

a rare example of a musician who has developed dementia. Although a Singer, Evelyn’s 

transcript reads more similar to the Non-Singers outcome responses, such that the best 

narrative improvements come after C5-6 (less-familiar verses). More research is needed 

in narrative responses, after singing, in life-long musicians.  

C0   

Oh my stars they’re wonderful. I’m glad for them. For that situation. I da 

don’t know what you mean by telling you something for it. I mean telling you 

about it. Oh my dear yeah it is (15s) you know, I thought about this first of all in 

elementary school when we … had ehh the Pledge of Allegiance to the flag every 

day. And I felt, I have always felt uhh thankful for my country (30 sec) 

C1-2  

Never thought of grain as being fruited. I I thought of it once in a while 

when I sang that song. What wonderful fruit had meant. I realize now. The fruit, 
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the fru the fru fruitation the fruit … uhh fruition (15sec) uhhh … I notice it, it’s an 

event now. Its absence is … IS the event. The memory is really… hard. The loss of 

it is hard to …adjust to memory as a child (30sec) 

C5-6 

 I don’t know. I taught …high school kids for…. a lot of years. I don’t 

know that I ever stopped to mention what our country means to them. Cause I 

figured that they already knew that. (15s) They’re high school age – they came 

from good communities. I don’t know if you ever knew our communities – it came 

from the ****town area. And I- I really never stopped to give it a.. patriotic 

thought. (30sec) We only learned to sing notes and the expression of the song 

(35sec)  

 

Analysis; Evie:  Evie’s C0 narrative clearly had full sentences, but with little thematic 

material until her early memory connected to the Pledge of Allegiance (which can be 

considered song-like, with rhythmic speech, lilt and phrasing), her connection to 

elementary school, the flag and gratitude. This content may reflect Evelyn’s training as a 

musician, in that certain networks remain strong and connected from a life of musical 

influence. After C1-2, Evelyn reflects on specific elements in the AtB song, such that the 

“fruited plain” may reflect the “fruition” of this country. Fascinating. She then reflects 

that the absence of fruited plains (deforestation, global warming and overpopulation 

perhaps) “IS the event” now, possibly meaning that her memory as a child is violated by 

the current absence of fruited plains. This might be quite a profound reflection on a 
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familiar tune that Evelyn is able to analyze at a deeper cognitive and semantic levels, 

possibly due to her rich musical background.  These reflections and realizations, she 

indicates, contaminate her childhood memories. Overall, Evie had several pauses after the 

first 2 conditions and while her sentences were not always thematically relevant or 

sensible, but most were syntactically full and complete. 

2 Non-Singer Transcripts 

In order to further understand narrative differences between individual 

participants in the Non-Singers group, below are 2 transcripts from low-participation 

Non-Singers, Mildred and Sylvia.   

Low-Participation Singers (Non-Singer) Transcripts 

 

Non-Singer [Millie].  

C0  

I guess I’m so used to it that I don’t – don’t snatch at it. I feel very very 

lucky to live in this country absolutely (15s) - (why?) well, because I can come in 

this room and shut the door! I don’t know why else (30s) 

C1-2 –  

Not necessarily – Close to my heart believe me. I think there’s not enough 

patriotism in this country. I think there’s more of it now than ever. 

C5-6  

I grew up in Baltimore County – my father was a very patriotic person but 

he never said anything about it – he held it close to his chest. (15s) Yeah, he uh - I 
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mean my brother and I better behave ourselves – don’t criticize the government! 

(30s) 

Analysis (Millie) The overall study discovered that Non-Singers did not speak in longer, 

story-like, more sensible sentences until after the C5-6 condition. Mildred began (C0) 

with sharing that she felt “very very lucky to live in this country” and had the freedom as 

privacy to “come in this room and shut the door!” but had mostly short, broken, non-

segue statements after C0.  In her C1-2 response, she complained that “there’s not enough 

patriotism” and “more of it [i.e. not enough of it] than ever”.  Consistent with our larger 

study results, Mildred began to score more highly after C5-6 where she brings up specific 

places (Baltimore County), people (“my father” “my brother”) behaviors (“better 

behave”) and actions (“don’t criticize the government”) in full sentences and content that 

can serve as real conversational talking points.  

Non-Singer3 ([Sybil]) 

 

Non-Singer3 ([Sybil]) This Parkinson’s participant presented a consistent 

narrative presentation throughout the treatments that began with an elaborate, almost 

verbatim, repeated or “set” story that diminished as each music condition (and session) 

continued throughout the study. More research is needed in studies with singing, 

narrative and Parkinson’s. 

C0  

Well um I know I was patriotic umm and particularly at the dinner table 

because I told some people here that I didn’t want to eat such and such but (15s) I 

know I had to, in that I got from home because it was the middle of war and you 
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did not send a plate of food anywhere except down your gullet. And um (30s) I 

didn’t know anything about that and they said, ‘what did you do’ and so I ate it – 

it was either that or you’ll starve to death (laughs) (45s). 

C1-2  

Well now keeping in mind that I was very young at the time. Ummm it 

represented that t t the things that I (15s) needed to do whether I wanted to do 

them or not. Umm represented the things I had to eat whether I wanted to eat 

them or not (30s) But then, I thought about it one day and I thought “hell, they 

don’t have anything to eat period – what the hell are you griping about?” 

C5-6  

I don’t know much about the Civil War. Umm my whole family was 

Southern except for my mother and me (laughs) and umm it was sometimes (15s) 

a little difficult - and – uh – it still is a little difficult at times. 

Analysis (Sybil) The CO narrative of Sylvia was a story that was told (almost verbatim) 

in this session and in several future sessions, as was the response after C1-2. Only after 

C5-6 did a unique narrative emerge including as her reference to the “Civil War”, the 

“whole family”, “Southern” culture, and her “mother”.  Her free narrative afterwards 

became a little non-descript with no real reference to what the “little difficult” referred to. 

Sybil spoke well but often came back to the same story (and verbatim phrases) 

throughout all 5 of the narrative testing sessions.  

 In summary, the narrative results in this study may show the difference between 

treatment effects of music, specifically in the Singers’ immediate narrative improvements 
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to the singing treatment and Non-Singers improvements only as the treatment continued 

into additional (non-familiar) verses of song treatments. The latter narrative 

improvements may be a result of sustained attention (rather than singing per se) and a 

latent effect that a listening response would evoke (see el Haj et al, 2012; 2013; 2013). 

Singing exercises motor, sensory, memory and many brain areas that are directly 

involved in speech (Kleber et al, 2007) and may explain the immediate narrative 

improvements in Singers. Listening to music (and singing) also appears to have an impact 

on narrative outcomes, but takes longer to manifest.  Ongoing research is needed in the 

exploration of singing, compared to listening and effects on improved narrative outcomes 

in dementia patients. 

OXYGENATION 

Personalized singing programs potentially increase oxygenation, improves posture 

and rewards the brain through motor participation, increased vocal production resonance 

and consistent frequencies that course throughout the Singers’ face, brain, sternum, arms 

and body. Healthy physical movements and energy is needed to sing songs comfortably 

and successfully - all of which are additive towards positive feedback, a personal sense of 

success, in addition to many physiologic and biophysiologic rewards that include floods 

of dopamine, hormonal and immunological bio-substrate release.  These all support 

engagement of even wider global brain networks that support and enable cognitive, 

function, happy memories and normalized narratives in dementia singers.  Successful 

singing therefore is highly rewarding. builds self-esteem, feelings of agency, self-efficacy 
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and independence that are critical to cognitive, functional and behavioral improvements 

in dementia Singers. 

SATISFACTION WITH LIFE SCALE (SWLS) 

SWLS outcomes from this study revealed a most unexpected finding in that 

Singers (whose MMSE scores increased post-treatment) had a significant decrease in 

SWLS scores post-study (as compared to Non-Singers and Singers whose MMSE scores 

did not improve). The SWLS is an excellent measure elderly self-report QOL in elderly 

with dementia (Bárrios et al, 2013). An earlier study in 2013 (see Maguire et al, 2015), 

group singing results showed that Singers had higher SWLS scores (compared to Non-

Singers) in both pre- and post-study analyses, while in the current study, SWLS scores 

were significantly lower (only in Singers who had improved MMSE scores post-study), 

compared to all other groups, even as pre-study SWLS scores showed no significant 

differences between groups.  

Lowered SWLS scores in Singers suggests that singing might resurrect a sense of 

success and independence (dissonance), lead to a keener awareness and discernment as to 

the actual reality of living in a locked memory care ward (more dissonance). This feeling 

of independence (and now-lessened feelings of co-dependence, due to the confusing state 

of dementia), may enable them to take a more personal, subjective inventory of current 

life circumstances (new confidence), particularly their concerns in high-level dependence 

situations that may be associated with restrictive memory care environments (new 

consonance).   
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Nurses and clinicians might say that “complaining” is a sign of a healthy aging adult!  

No longer completely co-dependent upon caregivers for every thought, act and daily 

detail of life, improved cognition, functional and narrative abilities after singing may 

allow a singing dementia sufferer to better discern, evaluate and describe their personal 

circumstances, desires, hopes and goals. Therefore, Singers’ sense of self, agency, 

efficacy and potential for change may be resurrected as self-awareness is heightened after 

singing. This may be particularly true after the series of tailored, individualized song 

sessions in this study that optimized Singers’ vocal range (tonal key) and physically 

manageable abilities (rhythm/ tempo), enough that their MMSE scores improved. 

“Ignorance is Bliss” as the saying goes. Doctors and nurses may withhold information 

due to disease itself (Berger, 2005) or withhold diagnoses, even if the caregiver 

themselves prefer the truth be shared about their own diagnoses (Maguire et al, 1996).  

When a dementia patient “wakes up”, the realization of their true environment may occur 

and change out their attitude of “blissed” to feeling dissed. 

CONCEPT OF FLOW 

 Awkward key/tempo choice creates an imbalance of both state (desire to) and 

perceived trait (inherent ability to) paradigms of confidence and self-esteem, and lead to 

performance anxiety. This is especially so in females (Kokotsaki and Davidson, 2003) 

and can create a lifetime of non-participation in singing or musical activities.  Dementia 

patients have lost recent memories, sense of self and inhibiting executive filters. This 

disease state enables improved availability and responsivity to well-designed Music as 

Medicine (MaM) singing interventions.   
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Cognitive, functional and narrative outcomes can be explained in both Singers (and 

Non-Singers narrative improvements) by considering the concept of “flow”.  Mihaly 

Csikszentmihalyi explained his theory of “flow” in writings and theoretically as an 

absence of stress; a harmonious congregation of physiologic and creative-level networks 

and instinctual-level behaviors that combine to enable heightened cognitive, creative and 

functional output and dexterity (Csikszentmihalyi, 2013). Singing, as sustained, vocal 

resonance, demands exactly such a seamlessly connected physical, mental, linguistic and 

vocal connection to sound production, leading to a dynamic, auditory outcome that is, by 

definition, “flow” of sound into the environment.   Singers employ an array of combined 

mental, physical and physiologic networks to create the “flow” of successful singing 

(Kleber et al, 2007), where deep breathing, a sense of transcendence and heightened 

sensory awareness enable hyper-functionality (as seen in this study).  High participatory 

singing can be also be considered a transcendent, religious-like experience as 

physiologically potent as sexual gratification itself (Neitz and Spickard, 1990; Blood and 

Zatorre, 2001), that activates and enables hyper-functionality and the desired state of 

“flow” (Csiksentmihalyi, 2013). 

Non-Singers also received tailored, individualized key/ tempo treatments, but did 

not actually sing out, rather the researcher sang in their “resonance” as the treatment. This 

indirect application of “flow” (i.e. researcher sings the song in their best key/tempo such 

that Non-Singers feel the physiologic connection; rather than produce it by singing 

themselves) may have a latency effect that explains increased narrative outcomes after 

C5-6; as opposed to Singers who respond more immediately after heartily singing. 
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Singing a familiar song and verses have previously resulted in spontaneous 

improvements in conversation and sense of belonging (Dassa and Amir, 2014). Brotons 

and Koger (2000) also found that singing improved both speech and verbal fluency in 

cognitively impaired patients. This study may be the first study to compare familiar and 

less-familiar song verses using individualized, participant-tailored key and tempo 

choices.   

  A previous study (Maguire et al, 2015) took as long as 5 months to show significant 

improvements in Singers, compared to Non-Singers, when using a group-singing 

intervention. In this 2013 study, songs were not individualized to physiologic comfort but 

generalized to a larger group setting (See Table 3). A total of over 40 songs and 48 hours 

of singing treatments, per person were used in this group sing (or SingSmartTM) study.  

This individualized singing study showed similar results using only a total of 20 songs, 

over a 5-hour treatment series elicited similar results. Singers are more able, aware, 

composed, self-satisfied and participatory when all notes in a song are rhythmically 

manageable and tonally comfortable to sing. The song is actually then “singable” (which 

is where the treatment lies), and flow happens.  

COMMUNICATION THEORIES 

Flow can be readily viewed in the light of Cognitive Dissonance Theory (CDT) 

where the concept of Consonance is the desired state of “flow” enabled by individualized 

key/ tempo as in this study. In behavioral change models, the goal is often to trip a person 

out of their comfort zone, their established homeostasis, their baseline “flow” that allows 

for better cognitive choices, functional-behavioral outcomes and changes. CDT implies 
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that these changes need to coaxed rather than forced.  Singing in the optimal key, vocal 

range, and physically manageable tempo taps into the consonant state of the participate. 

Singing successfully is empowering, releases dopamine, hormones, immune response, 

fuels/ oxygenates and transports the Singer to former abilities. The singer, now in an 

activated consonant state, pushes for better, stronger, louder, more musical sounds. At the 

same time, a vast array of brain networks (Kleber et al, 2007) are automatically recruited 

and change happens automatically on its own. Individualized singing can thus promote a 

sense of agency, efficacy and ease of performance leading to other functional change 

paradigms, such as cognition, clock drawing and near flawless narrative fluencies.   

The Elaboration Likelihood Model (ELM) details how direct and indirect routes of 

persuasive influence on an individual’s feeling of self-efficacy, agency and ability to 

change cognitive, functional and behavioral outcomes. The use of familiar nostalgic 

songs resurrects access to forgotten “files” or memories, namely, learned language 

networks, melodic and rhythmic patterns, and narrative-thematic associative memories 

that are deep-seeded in cerebellar (motor) and limbic (feeling) brain areas. These areas of 

emotional perception, implicit memories and are particularly healthy, viable and available 

in dementia patients, who have progressively lost direct route, executive-level control of 

memory and many associated experiences.  This is due to specific brain areas that are lost 

to the disease, and seemingly strengthen remaining ones. 

The amazing phenomenon of music’s ability to resurrect a former sense of self 

through melody, rhythm and sung lyrics and seemingly normalize Mood, Cognitive, 

Behavioral, and Functional (MCBF) outcomes, even in chronic stages of dementia in 
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Singers is a clear example of indirect (IDR, or peripheral) route informatics. Music’s 

indirect resurrection of “normalcy” most readily explains music’s mysterious effects in 

studies, especially as researchers often cannot explain these specific working 

mechanisms.  

DIRECT ROUTE MESSAGING 

Direct route (DR) informatics informs the medical musician that when a dementia 

patient is in distress - confused, afraid and vulnerable, they are also on a slippery 

physiologic slope, that is often measurable by measures of HR, BP, muscle tone, cortisol 

levels, immune response deficiencies; as well as established, but harder to measure, 

elements of lowered dopamine, serotonin, epinephrine and others. A well-trained medical 

musician can use direct route informatics to craft a well-designed music intervention 

settles that physiology, such that the dementia patients now feel relaxed, settled, 

collected, gathered and comfortable in their own skin. The dementia singer then feels 

healthier, calmed, in control, able to resurrect memories, function and improves mental 

capacity. Singers and musically treated patients are now freer to observe, discern and yes, 

sometimes complain, about their personal satisfaction with life, life quality and the 

quality of their surroundings.  As individualized music programming taps into their best 

physical (manageable tempo) and physiologic (comfortable vocal key) selves, deep 

memories and latent abilities can emerge from the “many roads back” when using 

familiar (as well as newly learned, previously unheard) clinically meaningful songs. DR 

Understanding the mechanics of singing, music theory of keys and tonalities, a variety of 

rhythmic and tempo choices, and years of experience are DR knowledge sets. Like a 
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doctor, these can rise to a profound exactitude in analyzing patients and prescribing 

music.   

INDIRECT ROUTE MESSAGING 

Singing holds power to “normalize” dementia patients. The specific singing and 

treatment techniques in this study evoked relatively normalized, involuntary language 

networks both in Singers and Non-Singers, and represent an astounding potential 

breakthrough in targeted dementia care and patient management. These study techniques 

explore the specific how, when and why, and are therefore reproducible and possibly 

generalizable to countless other songs.  Singing should be additive, and supplemental to 

other activities and clinical therapies. The potential for exponential research and 

meaningful new findings is vast. This study provides the how, why and what of music for 

caregivers, clinicians and other researchers. 

Individualized singing programs deeply involve singers vocally, physically and 

physiologically.  Personalized key and tempo choices enhance Singers’ connection to the 

song performance, depth of associated song memories, motor and physiologic memories. 

These are all needed to resurrect the song and sing through the song. Individualization 

and personalization of songs build Singers’ sense of efficacy, agency, independence and 

self-esteem.  Normal adults, children, and perhaps all of us also likely have a similar 

capacity for a meaningful involuntary, but accurate, stream of consciousness language 

ability, as is the case for the cognitive, behavioral and functional prowess seen in 

dementia patients after music and singing, who have otherwise lost these abilities 

(outside of the presence of music).  
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Like a pill from a doctor, a patient does necessarily need to know what is in the pill. It 

can be magic. Music is like that. The doctor, however, has a profound responsibility to 

understand what is in the pill and how, exactly, it will serve the needs of his patients. This 

is a hoped-for future in the field of Music as Medicine. In this study, the use of 

individualized key and tempo choices support the apparent resurrection of hidden 

abilities after singing (or listening in Non-Singers). These phenomena represent an 

indirect route, or involuntary recruitment of a cerebrocerebellar network, that is 

reciprocal and interconnected with executive, functional and verbal brain areas to provide 

for these outcomes. The individualization of songs in the study for Singers supports these 

subconscious means, involuntary pathways and resurrection of deep-seeded memories 

through fluency of movement, song and associated physiology that enable improved 

cognitive, functional and narrative results in this study.   

Limitations 

 This study attempted to eliminate as many confounds and confusions as possible 

regarding exact song selections, song conditions, intervention methodology, procedures 

and measurement protocols, timings and all other methodology for the purposes of study 

reproducibility. For instance, each narrative measure was timed and scripted, with no 

verbal prompting variation allowed during testing of song conditions 0-8. 

SAMPLING 

 Sampling limitations in this study included the relatively small number of 

individuals studied, paired with the heterogenous backgrounds and individual 

characteristics of study respondents. Future research can attempt to control subject 
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selection to overcome potentially problematic variations in respondent backgrounds and 

characteristics.  With a larger sample size, it would be possible in future research to 

categorize and compare groups of respondents who share different key characteristics.   

This is the goal of the study’s databank.  [See Appendix 8]  

This study had one American participant (Singer) who, for example, never spent 

much actual time in the USA. This participant did not connect deeply with the patriotic 

theme or have many associated memories, therefore could not fully participate in the 

Patriotic narrative measures.  Another participant (also Singer) was a high school music 

teacher for many years, who had consistently high scores in both pre-and post-study 

testing, as her cognitive performance had already been securely influenced by music 

experience over a lifetime.  

One participant (Non-Singer) had Parkinson’s disease, and seemed overall less 

responsive to the singing intervention but had distinct (albeit repeated) narrative 

outcomes over the course of the treatment sessions. As sessions continued, it was 

observed that she repeated the same complex narrative story multiple times, almost 

verbatim.  A separate study, unique to Parkinson’s, perhaps using an entirely different 

singing treatment / intervention design for this population may be warranted.    

FACILITIES 

One primary challenge involved in maintaining a consistent treatment environment 

was the variety of (3) locations and fluctuating environments when providing the singing 

interventions. One memory care facility was designed in the 1950’s, providing old school 

“hospital style” accommodation, with 2 beds per room, open door policy and was 
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somewhat less “homey” environment for participants. (No controls were taken from this 

facility.)  In this facility, all singing participants were brought into a clean, closed 

“meditation room” for singing sessions. This room had several chairs, side table, a round 

table (for researcher materials) and a large window (with southern exposure).  During 

sessions, each participant sat in the same chair (or same area if in a wheelchair) and faced 

the same direction (E-NE and away from the window glare) at each session. Shades were 

drawn down 2/3rd of the way at each and every session, and researcher faced participants 

from the same distance each session.  The goal was to provide a controlled environment 

for the participants at this particular facility and create as consistent an assessment and 

treatment environment as possible for the entire duration of the study at this 50’s style 

memory care and locked ward facility.   

In the 2 other facilities, most singing sessions were conducted in the actual living 

quarters of each participant.  These facilities were somewhat more modern and had 

different activity sets for residents during the week and also had very high-quality sound 

systems that played classical music, especially during morning hours.  All study (non-

singing) controls were from these facilities with strong environmental music influence.  

There was consistency in these family owned facilities, however, that controlled for other 

aspects of environment, including dining, staffing, nurse-patient ratios and quality of 

care. One of these facilities was an assisted living facility memory care, locked ward 

facility, where each participant (Singer or Non-Singer) had their own room, with a 

closable door and were surrounded by their own furniture and belongings.  The other 

family-run facility was a nursing and rehab center for residents who had dementia, with 2 



128 

 

beds per room and again, an open-door policy so that nurses could move freely to and 

from rooms and attend to both routine needs, and any immediate needs of the residents.   

There was a noticeable difference between activities directors in the facilities, such 

that one director was extremely involved with participants’ lives, likes, histories and 

music preferences, while another activities director allowed the researcher work very 

independently, expecting only a weekly report.  This limitation could be controlled by 

conducting the study in one consistent health care facility to limit variations in the 

clinical settings.   

Environmental influences (and inconsistencies) also included differences in staffing, 

activities, quality and type of food, degree of pharmaceutical intervention by attending 

facility doctors, nurses and clinicians, degree of natural lighting, presence of familiar 

objects, nostalgic items, family involvement in residents’ lives, staffing ratio, 

management style and other variables that would increase variability and potential 

confounds between both facilities and individual participants in the study.  A consistent 

environment is important, especially when considering physiology and physiologic 

responses to music intervention programming. Future studies might work with a local 

chain of assisted living homes to establish such consistency of environment, staffing, 

activities, schedule, standards and care, such as in the Sunrise Senior Living chain or 

larger senior communities.  

PATIENT DEMOGRAPHICS 

Beyond the physical environment, each participant had their own unique history, 

experiences, music preferences and demographic set. Notwithstanding, the music and 
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singing interventions were strong enough and precise enough to provide meaningful 

results, thus indicating the power of precision, personalized music programming, 

specifically individualized for best vocal key and physically-manageable rhythmic 

tempo; used in order to support changes of cognition, function and narrative outcomes in 

Singers, compared to Non-Singers. This particular study was limited to females, as the 

literature clearly shows significant physiological differences between male response and 

female response to music throughout the lifespan (Standley, 2002), including pupil 

dilation response to music in males, as compared to sensory, emotional responses females 

(Weiss et al, 2016; Gingras et al, 2015; Eidet, 2015; Janisse, 1975; Laeng et al, 2016). 

Music preferences are often a confound but the carefully chosen thematic nature of 

this intervention (songs related to Patriotic, Romance, Folk, Nature and Spiritual-

Meditative) are generally popular with elderly females. Indeed, there are a wide variety 

of demographics, life experiences and co-morbidity in elderly that shapes attitudes, music 

abilities, perceptions and outcomes in aging populations.  A study with male singers 

would lean towards patriotic, military, celebratory songs and other choices. In the future, 

similar studies should be conducted with both male and female participants.  

It may be prudent to exclude participants who have had a career as musicians (such as 

the high school music teacher in this study) or who have lived much of their lives outside 

of traditional American culture (such as the participant who did not connect to Patriotic 

music). While the techniques in this study can generalize to any culture (with its 

associated music traditions, songs and collective memories), the music in this particular 

study is structured for lifelong Americans. Cultural background of participant and the 
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cultural influence of any intervention is important when music is used to resurrect strong 

sensory memories. A consistency of cultural backgrounds in participants can greatly 

validate outcomes depending, of course, on the study goals. Cross-cultural studies can 

certain transfer, perhaps very successfully, to our American dementia culture, especially 

in longitudinal applications.  

VIDEOTAPING  

Because this study videotaped individual level participants, securing permission at the 

individual level (rather than at the facility POA level) became a considerable hurdle in 

recruiting study participants in the 2 family-owned facilities.  Consent, sampling and 

recruitment was exceptionally easy in one facility, as the director of memory care 

residents had the POA to sign consent for all study participants’ involvement. 

Recruitment in the remaining 2 facilities was tedious and time consuming as all 

participants had to 1. either agree to participate, or their family members 2. had to be 

slowly contacted and met, one by one, and sometimes convinced (or not convinced) by 

the researcher, to allow participation of their loved ones.  By the time the researcher 

collected consent from enough participants needed to begin the intervention, there was a 

4-5 week delay in starting the study with the 2 family-owned facilities. The only 

difference was that the first facility was able to give permission for the entire group of 

facility participants, while the remaining facilities had policies such that family members 

were very involved and had to sign off one by one.   

Videotaping of narratives (and singing) became a huge hurdle. Many family members 

quickly and simply refused. This became a considerable challenge for the researcher.  
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One solution to this barrier would be to audio-record only (rather than videotape) during 

narrative testing.  An option may be provided on the consent sheet as to “audio” or 

“videotaped” for recording narratives (for later transcriptions and interrater analyses). 

Good audio is all that is really necessary in gathering narrative data and protects 

participant anonymity, especially in the eyes of family members and also in consenting 

participants. Videotaping of successful singing, however, is important as both a feedback 

therapy and for demonstration purposes, conferences, teaching, etc. Therefore, involving 

family members in the Wurrly “successful” singing and “recording” videos (especially 

sharing the truly successful ones) from the very beginning, may be additive to the study’s 

“appeal” and get easier consent.   

The criteria of “videotaping” became such a hurdle in this study (dementia patient 

privacy and possibly embarrassing videos) that an audio-only option must be offered, in 

addition to videotaping.  Some family members were open and quickly allow 

videotaping, while the videotaping for many others excluded them from this study 

altogether due to family resistance and refusal to allow videotaping of any kind. This 

outcome may have been much different if only audio recording were requested. 

Videotaping of many singing sessions were purely delightful and worthy of showing 

off and sharing with family members.  Improved scripting of the consent process to 

describe positive outcomes from videotaping (while all privacy is guaranteed) gives 

participants and family members incentive to see their loved ones successfully 

performing a song and gives them power to keep or permanently erase song videos and 

guard privacy of loved ones.  Family members and participants could also approve of any 
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singing videos that are kept, provided to family members or possibly used for conference 

or academic presentations.  

CONTROLS  

In many music studies, it is often a challenge to know how to “treat” controls (n=7 in 

this study), compared to participants who received actual singing interventions. In this 

study, controls received “no” treatment but fortunately, both facilities had strong non-

singing music programs, including visiting musicians, live concerts, movies (many 

musicals) and modern, quality sound systems where nostalgic music played regularly. 

Therefore, it can be said that the controls in this study were given “music listening” as a 

control treatment, in lieu of individualized singing sessions. Greater control over 

consistent use of control groups can improve future research on this topic. 

EXPERIMENTER BIAS 

It can be argued that the personality of the music interventionist is the actual 

treatment (rather than the music itself). One consistent researcher conducted all of the 

singing interventions so there were no controls for this potential bias. The personality of 

the interventionist may influence participation in study participant. For instance, the 

improvement in the Non-Singers’ narrative responses may be due to sustained interest 

and attention to the researcher singing and latency period due to an attention hangover 

after the researcher’s “performance”.  Future replications of this research can be 

conducted using different medical musicians (or advanced music therapists), who deliver 

these exacting singing interventions, in order to determine specific influences of 

individual therapists. This would be a very interesting comparison and perhaps challenge 
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the interventionist (who may not elicit findings in singers) to re-evaluate their own 

techniques as interventionist. As in most fields, there are specialists in certain arenas 

(music theater specialists, compared to church musician or operatic singers). Therefore, 

sub-specialization of treatment applications may make a great impact on the different 

music genres, thematic song groups and potency of singing treatments on intended 

MCBF and narrative outcomes.  

Strict researcher protocols and non-negotiable procedures were used to maintain 

strictest consistency in music applications, timing of interventions and (scripted) delivery 

of treatment, that eliminated many other confounds and biases typically found (or 

implied) in most music studies. This study did not use random music or improvised 

treatments, but was highly structured, protocoled and strictly reproducible. The study’s 

researcher even wore a consistent outfit, or standardized “uniform” (black sports jacket 

with thinly striped of brighter colors and white tennis shoes, no make-up – lipstick only – 

Revlon Violet Color #633). The researcher maintained this exact same decorum and 

presentation throughout all 7 study sessions (pre-post and 5 music interventions) for all 

participants.  In essence, every attempt was made to eliminate visual, sensory, auditory, 

tactile, procedural confounds and associated biases throughout both the design, delivery 

of measures, intervention procedures and assessment protocols throughout this study.   

INTER-RATERS 

It should be noted that there were no inter-raters involved in this study. While inter-

raters were attempted at one point, the lack of singing experience in the raters clearly led 

to false positives in Non-Singers, who were not singing, but were disengaged with 
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sustained vocal sound and only speaking, or mumbling, the verses.  This is not singing, 

but the difference between speaking (Broca’s area) and full singing (global brain 

engagements, including Broca’s area – see Kleber et al, 2007).  In this pilot, the lead 

researcher (a seasoned professional singer) made final (blinded to measurement scores) 

decisions on who was (and who was not) a high-participation singer.  In future, seasoned 

inter-raters of vocal participation are necessary, while a second wave of inter-raters are 

necessary for scoring of quantitative measures. In essence, this study [and establishment 

of protocols, exacting interventions and measures] is certainly to be considered more of a 

Pilot Study, especially as inter-raters were ultimately not used. 

DATABANK TEMPLATE  

One ultimate goal of this study was to design a databank template where main 

demographics and outcomes of each participant is housed and shelved.  When using the 

databank, all protocols and procedures must be followed exactly, so that existing 

participant data can be pooled with new entries from other MTs and certified specialists 

and used collectively for analysis.   

Due to attrition in elderly populations (disease, death, hospitalizations, general 

availability), study numbers are often low, and lack the statistical power to establish 

meaningful quantitative results. Larger numbers are needed to continue to refine 

protocols, practices and procedures that deliver reliable and generalizable results.  

Researchers can then pool results from this (reproducible) study and potentially add their 

findings to such a databank (See Appendix 8].  A large dataset greatly increases 

researchers’ ability to conduct nested studies, retrospective studies, build hypotheses or 
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draw meaningful hypotheses of conclusions.  Adding and learning from a pooled set of 

reproducible studies leads to ever more specific and detailed knowledge regarding effects 

of singing in aging participants, particularly dementia where the current need is so very 

great.    

The reproducible methodology and techniques in this study serve only as a blueprint (or 

template) for novel future research methods regarding reproducible singing interventions 

with dementia patients. The goal of this is to establish a “new normal” in advanced music 

therapy and the use of music as medicine for those who are suffering or for those who 

simply want to change their lives.  Involuntary, but predictable responses, from music 

interventions can be formulated and demystified at both a collective and individualized 

level. A cross-disciplinary understanding of music, through the eyes of science, 

psychology, biology, music theory, performance and neuroscience, can definitively 

combine to treat a needful humanity using musical means. 

Future Directions 

TRADITIONAL MUSIC THERAPY  

This paper is not complete without a short review of traditional music therapy 

(MT) studies, that often employ controlled, experimental applications using pre- and 

post-treatment measures in quasi-structured, improvisatory sessions. Music treatments in 

most MT studies are rarely described in detail. This exposes systemic issues of 

reproducibility, lack of scientific rigor, specificity, treatment validity and generalizability.  

Systematic reviews of the field consistently cite lack of methodology, poor (or missing) 

treatment designs, lack of scientific rationale, lack of randomization, no mechanistic 
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explanations, poorly designed protocols or presence of any consistent distribution models 

(Vink, 2003; 2003; 2013). These shortcomings very likely cloak many actual functional 

mechanisms that might otherwise provide legitimate findings (and reproducible results). 

The language of MT is challenging to understand and lacks functional cross-

disciplinary potential. Effects from music therapy sessions are often short lived or 

transient (Ledger & Baker, 2007). Systematic designs sustain and maintain longitudinal 

effects are lacking (Koger et al, 1999).  There is also need for precision, prescriptive 

applications that promote larger effect sizes (Gold et al, 2009) and calls abound for 

stringent methodological rigor (McDermott, et al, 2013) throughout the literature.  Many 

traditional music applications with AD patients are exclusively limited to “patient-

preferred” music selections (namely old recordings) and focus primarily on 

entertainment-level outcomes.  Most song lists are patient “self-selection” or provided 

(often guessed) by family members (VanWeelden & Cevasco, 2009; Janata, 2012).  Use 

of nostalgic music only, is akin to patients prescribing their own medicine (or diet) 

merely because they like it or listened to/ate it as a child.   

Music as a precision therapeutic intervention, needs to be demystified and 

redefined as a prescriptive therapy and move beyond the nostalgic and hedonic choices. 

This vision pairs quite exactly to nutritional guidelines or refinements in medicinal uses 

and dosages for both short and long-term outcomes (while avoiding addiction and 

unwanted side effects). Patient-selected or the “family guessing” approach severely limits 

music playlist options and considered potential for advanced, prescriptive music 

programming during the many remaining years of life in progressive development of AD.  
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Nutrition, medicine and many other health paradigms have been analyzed, formulated 

and structures for best health outcomes.  MacDonald (2013) claims there exists such a 

confusing array of music interventions (and amateur interventionists), including 

improvisational MT, that legitimate medical music, or Music as Medicine (MaM), is 

found only rarely (See Figure 25). 

 

 

Figure 25 Proportional Venn Diagram of Music as Medicine 

     (MacDonald, 2013) 

 

 

Therefore, current limitations of music programming in clinical management of 

dementia include misconceptions that:  

1. “Music is just music” (or “any old song” will suffice as treatment). This is akin 

to saying that “medicine is just medicine” (or “any old pill” will work). Yet, there are 

profound differences in patient outcomes from different “pills” – just as there are from 

different music interventions. Methodologic distinctions must be made.  
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2. Past experience or “Patient-preferred” music choices dictate the only musical 

approach to dementia patients.  One could use the “medicine” example again here or 

introduce another example of nutrition.  Hedonic, naïve choices in food preference would 

lead naive patients to a full sugar, salt, fat and junk food diet. Junk food may feel just 

great in the moment and create perceived improved outcomes in MCBF when, in 

actuality, it may only promote long-term decline in the AD patient.    

3. Music is “entertainment” and not clinically relevant as a tool for healing, 

transformation and longitudinal changes in MCBF.  Most music, in fact, is created for 

“entertainment” (see MacDonald, 2013) purposes, rather than longitudinal prescriptive 

MCBF outcomes. Best optimal music programming, or food choices and medical 

prescriptions do not always sound, taste (or feel) as good as nostalgic music, junk food 

(or “feel good” opioids) but can have predictable, short and long-term desired results. By 

analogy, logic (and current science) dictates that, there is a considerable paradigm shift 

that needs to occur with MaM programming. 

4. Music is “instinctual,” mysterious, elusive, and contingent only on personal-

preferences, hedonic choices, meant only to please, and not necessarily treat or transform 

chronic needs, external or internal issues, longitudinal health, trajectory of MCBF goals 

and personal goals.  Musically speaking, a switch to targeted MaM prescriptive song lists 

and Prescription iPods for intended clinical outcomes is at an all-time need, especially 

considering the long, drawn our disease of Alzheimer’s and other dementias. 

Dementia sufferers have very discerning, responsive tastes in new songs and also 

respond well to classical and early romantic musical structure (listening). The old school 
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of giving only nostalgic music to dementia patients is only the beginning as researchers 

explore music’s phenomenal effects. As medical music researchers and advanced music 

therapists, it is time to spread our musical wings; carefully plan and design studies, and 

keep a clear record explaining our reproducible findings. 

There are several gaps in contemporary MT knowledge sets that are necessarily 

related to the use of singing as medicine, as per this study. Missing knowledge sets 

involve an understanding of basic biology, physiology, neuroscience, mental health 

pathologies, as well as professional-level performance techniques; in addition to a 

thorough knowledge, exposure and experience with the use and applications of more 

complex songs, classical music, international culture and modern, perhaps even more 

eclectic music choices (as opposed to the current practice of “old songs” from childhood 

(or young adulthood). 

Unfortunately, many MT music studies simply let the patient, participant (or often 

bewildered family member) choose prescriptive music.  Just as a doctor rarely lets a 

patient choose their own medicine, so should a medical musician (or advanced music 

therapist) carefully measure, then prescribe music programming based on (of course) 

music history and patient preference, but music that is always prescriptive and 

progressive. The science of music, in current practice, has thus remained either 

completely non-descript (“music”), too generalized (“jazz, big band, rock, classical”) or 

too specific (a handful of nostalgic songs) and has poor treatment value. The modern 

music interventionist must therefore be both familiar and open-minded to a wide array of 

local, national, international, timeless traditional (micro, meso and macro level) songs, as 



140 

 

well as highest-caliber modern songs and music. Very few dementia patients will 

remember or request songs such as “Edelweiss”, “Oh What a Beautiful Morning”, 

“Grandfather’s Clock”, or “It’s the Most Wonderful Time of the Year” – but therapeutic 

and nostalgic values of these songs cannot be overemphasized.   

One important therapeutic goal includes future research to examine regular 

introduction of new (previously unheard) songs such as “Beauty and the Beast”, 

“Somewhere out there”, “Finlandia” and countless other well -designed modern songs 

that dementia patients seem to learn quickly; and quickly love to hear and love to learn 

and sing.  A new way of thinking about music as medicine is perhaps as precise (and 

perhaps even healthier) than the vast array of specific pills, potions and medications that 

abound in the formal medical field. Some medications (and songs) are timeless and work 

best, but new (and improved) song varieties are composed and developed regularly. 

The theme song from Beauty and the Beast, for example. Beginning with the 

lyrics, elderly are familiar with, comfortable and have spoken these exact phrases 

throughout their early life. It is classic prose with meaning, story and lessons based on 

rich experience in each and every timeless phrase in this novel song and tune:  

 

Verse 1. Tale as old as time, true as it can be, barely even friends, then somebody 

bends, unexpectedly.  Just a little change, Small to say the least, Both a little scared, 

Neither one prepared, Beauty and the beast 

Refrain: Ever just the same, ever a surprise, ever as before, ever just as sure as 

the sun will rise. 
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Verse 2. Tale as old as time, Tune as old as song, Bittersweet and strange, 

Finding you can change, Learning you were wrong.  Certain as the sun, rising in the 

East, Tale as old as time, song as old as rhyme Beauty and the Beast. 

 

The tune in this song is also classic and very learnable. In this researcher’s 

experience, this tune is only one of many with similar attributes. The tune is very 

approachable, simple and similar, in some ways to AtB (used in this study), and therefore 

the musical structure of the piece is also familiar. Other songs that ring deeply in elderly 

include “Somewhere out there” (Lloyd Weber), “The Lost Chord” (Sullivan), “Let there 

be Peace on Earth” (Gill), “Finlandia” (Hyökki) and many other songs that are learnable 

in elderly. 

Why are dementia patients still only singing a handful of children’s songs that 

regularly include Happy Birthday, Moon River, What a Wonderful World or the like? 

These repeated songs can get tedious, disheartening or even outright boring, especially 

without other any nostalgic context, such as a nostalgic dance, or thematic celebration. 

When used, older familiar classics should be used in therapeutic contexts and not 

inadvertently, or for mere purposes of “entertainment”. Future research should address 

these issues through continuing education and open-mindedness to new paradigms and 

working possibilities of MaM in an advancing field of MT and bridge the gap between 

these 2 important fields of dementia treatment and interventions using music. 

 

 

https://www.google.com/search?sxsrf=ALeKk01zEeRSakOJPYVa6C0rdCweRWybGA:1586798710164&q=Matti+Hy%C3%B6kki&stick=H4sIAAAAAAAAAONgVuLSz9U3MK6sMq_KWMTK65tYUpKp4FF5eFt2diYAM1CFcx4AAAA&sa=X&ved=2ahUKEwiY6Mvr9eXoAhULhHIEHbTBCJYQMTAAegQIDBAG&sxsrf=ALeKk01zEeRSakOJPYVa6C0rdCweRWybGA:1586798710164
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MOZART AS MEDICINE 

Prescribed physiologic mediates construct mental and physical health paradigms, 

brain tissue functionality and also explain many therapeutic potentials of music.  Rhythm, 

as the primary operative element in music (Stahl et al, 2011), is a direct method to 

significantly change listeners’ heart rate (HR) and heart rate variability (HRV) (Guetin et 

al 2009; Ellis et al, 2010; 2012), that are directly related to physiologic activity MCBF 

responses. Rhythmic melismas, tonalities and repetitive music fragments, as in Mozart’s 

K448, uniquely and consistently stop chronic epilepsy in children, adults and even in 

comatose patients in medical studies (Dastghieb, 2014). A component analysis, and other 

studies of K448, begins to demystify and formulate the precision musical components of 

K448 that promote reliable parasympathetic relaxation responses (Lin et al, 2013), as 

well as improvements in spatial reasoning (Rauscher et al, 1995), spatial rotation skills 

(Ivanov & Geake, 2003), numeric tasks (Jaušovec & Habe, 2005), improved visual 

attention (Jaušovec & Habe, 2004; Zhu et al, 2008), and lower pain responses (Bergomi 

et al, 2014).   

Closer analyses of K448 reveals specific tonalities, combined frequencies, 

stylistic form, melismatic sequences and repetitive rhythmic structures (in K448) that 

hijack, recruit and redirect neuronal pathways – or “talk” to the comatose, unfocused, or 

pain-engaged brain in precision-specific ways.  Would music similar to Mozart’s K448 

create the same effect? This simple question relates to reliability and internal validity 

pertaining to K448’s specific construct and musical components as well as external 

validity; namely, can a similar piece create the same effect as Mozart’s K448? Are these 
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effects additive to sustain a non-epileptic state? Can a silent, paired frequency (non-

musical) application sustain these effects?  

 A physiology study by Trappe and Voit (2016), compared another Mozart work, 

Mozart’s K550 to popular music by Strauss and ABBA. Only Mozart’s music lowered 

HR and BP to create relaxation effects, indicating that prescriptive choice of musical 

input is pivotal for intended outcomes, in this case. . Applications of more complex music 

(opera, 20th century orchestral works) can release the brain’s pleasure transmitter, 

dopamine (Blood & Zatorre, 2001; Salimpoor et al, 2011) and also trigger improvements 

in motor activity and range of movement, specifically Parkinson’s patients (De Dreu et 

al, 2012).  

Who was Mozart? And why do the highest trained musicians and intellectual 

minds find his music so fascinating and enlightening?  This discussion best belongs in 

another paper, but briefly, Mozart was a humanitarian who sought to alleviate suffering 

and entertain through sublime, almost simple, compositions that play with auditory 

expectations at a deep, physiologic level. The result is incredible cleverness, humor, deep 

emotion and profound enlightenment for the open-mnded listener. If one imagines 

themselves living 300 + years ago and realize that timeless, good music, was rare and 

probably less refined overall and certainly less available. Enter a perfectly crafted 

Mozartian tune that would engage the physiology through the intricate auditory system 

and speak a language of the heart, limbic, cognitive and motor response systems. To 

listen to Mozart in this imagined state, is to possibly understand the profound genius of 
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such foundational composers better.  One can also imagine themselves composing a 

Mozart melody, in order to realize his extreme finesse and musical gifts. 

Future Directions 

This study suggests that one should never begin an intervention without 

establishing a physiologic comfort zone (both vocal, physical, cultural and otherwise) 

that ultimately that reinforces and strengthens singing participation in the participant.  

Similarly, diagnoses of listeners should meet them where they are at (physiologically) 

and spur physiologic changes (action or relaxation thus increasing or lessening MCBF); 

but always musically meet them where they are at and move from there. Physiologic 

directives initiate many therapeutic goals that stimulate, relax, maintain or induce specific 

physiologic states (with intended outcomes) for singers, listeners, or groups of singers 

(and listeners), depending on their issues, needs and desires.  A desired outcome of any 

particular song may elicit sympathetic (activation, using fast moving notes and phrases), 

parasympathetic (relaxation using slow, long melodic lines) or a somewhat neutral. 

nowhere zone of physiologic priming (singing the same old Happy Birthday, or Old 

MacDonald tunes).  

Specific use of rhythmic patterns and timbres (high, low, piercing, percussive), 

instrumental colors that stimulate  focal frequency areas, song dynamics (loud, soft), 

narrow or wide vocal range, additional verses or target lyrics, and even “personalities” of 

tonal keys and many other ingredients can take singers and listeners on very specific, 

precise journeys. These musical journeys are scientifically supported with expected, 

predictable outcomes of measurable hormones, neurotransmitters and physiological vital 
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statistics that are also clearly associated and established with targeted precision mood, 

cognitive, behavioral and functional outcomes in any patient, with or without dementia.  

Future research in this area should examine and triangulate key physiologic factors that 

influence health outcomes from prescribed singing. Medical musicians can then prescribe 

music for health using longitudinal MCBF paradigms and desired outcomes. The 

researcher does not have to measure all such outcomes but should be aware of their 

likelihood during and after specific song selections; and then design precision programs 

with predicted, healthy physiologies and treatment outcomes in mind, as foundational to 

programming and designing of all music interventions.  

Individualized singing programs allow singers to stay connected to their grounded 

self and employ a strengthened parasympathetic drive, in flow, with their best natural 

abilities to sing.  Often, the least amount of vocal strain or discomfort can flip a full 

“flow” functional ability to fast physical “disconnect”, anxiety, a sense of “failure” and 

demoralization, that quickly leads to lowered cognitive and functional outcomes and 

giving up. This can be considered a form of “Stage fright” or create performance anxiety, 

the opposite of flow (Steptoe, 2001).  

CONCLUDING STATEMENTS 

 

 Traditional music research has a long history of mostly anecdotal, 

phenomenalistic findings, based mostly on patient-preference and qualitative outcomes, 

in non-reproducible studies.  This study seeks to define some of these missing links by 

understanding and targeting physiology at the individualized level, where dementia 

participants sing in appropriate key and tempo to induces cognitive, functional and 
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narrative improvements.  Reproducible and quantitative measures pave the pathway for 

meaningful advances in the field of music interventions for dementia sufferers, necessary 

for deeper, thorough analyses of music’s precision influences and real working solutions 

for dementia patients and many others.  
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APPENDIX 1. SONGS USED IN STUDY 

Table 9 Songs Used in Study 

Treatment songs and associated song lists categorized under themes of Patriotism, Romance, Folk, Nature and 

Meditative-Spiritual, intended to stimulate associated narrative responses in singing participants with dementia. 

Week # 

THEME  

WEEK   1 

Patriotic 

WEEK   2 

Romance 

 

WEEK   

3 

Folk 

WEEK   4 

Nature 

WEEK   5 

Meditation-

Spirituality 

      

Treatmen

t Songs 

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 

1-5 Treatment: 

America, the 

Beautiful 

Treatment: 

Beauty and 

the Beast  

Treatment

: Danny 

Boy 

Treatment: 

Let it 

Snow! 

Treatment: 

Prayer 

(Finlandia) 

6-10 Battle Hymn 

of The 

Republic 

Can’t Help 

Falling in 

Love 

Drink to 

Me Only 

with 

Thine 

Eyes 

Oh, what  

Beautiful 

Morning 

Rainbow 

Connection 

(Muppets) 

11-15 Chattanooga 

Choo-Choo 

Love me 

Tender 

Edelweiss I Never 

Promised 

You a 

Rose 

Garden 

Somewhere 

Over the 

Rainbow 

16-20 

 

Grandfather’

s Clock 

You’ll Never 

Walk Alone 

Surry w 

Fringe on 

Top 

It’s the 

Most 

Wonderful 

Time of 

the Year 

Raindrops are 

Falling on my 

Head 

Verbal 

Prompts 

for  

NARR/CS 

  

“Patriotism 

Freedom, 

Democracy, 

Living in 

America” 

 “Romance 

Friendships, 

Mentoring, 

Relationships

” 

“Folklore 

Culture, 

History, 

Stories” 

 

“Nature 

Gardening

, Holidays, 

Art”  

“Relaxation 

Spirituality, 

Patriotic/Othe

r Values” 
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APPENDIX 2. SINGING PARTICIPATION SCORING (SINGPAR) 

SingPar Categories:     

Rate singing-participation rating for each participant under each condition according 

to the following point scale: 

0 - 1 = No attention, dozing off, brief periods of singing, few or no words sung, little 

or no respiratory, postural or facial resonance engagement necessary for full singing 

success 

2 = Periods of extended singing but with little or no respiratory, postural or facial 

resonance engagement necessary for full singing success 

3 = Actively singing at least 50% of the time with moderate respiratory, postural and 

facial resonance engagement necessary for full singing success. 

4 = Active singing most songs exercises with good respiratory, postural and facial 

resonance engagement necessary for full singing success. 

5 = Singing, physically active and participating as much as possible, with full 

respiratory, postural and facial resonance engagement necessary for full singing 

success.  
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APPENDIX 3. COGNITIVE MEASURES 

Mini-Mental State Exam (MMSE) Scoring 
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Revised Mini Mental State (R-MMSE) Scoring  
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APPENDIX 4. CLOCK DRAWING 

CD (Clock Drawing) is a dichotomous (Yes or No) score with basic criteria. Both 

criteria must be present for a positive (Yes) score:  

1. Hands point to the correct numbers (1 and 6)  

2. Presence of an angle in the center area of the clock 

Revised Clock Drawing (R-CDD) Protocol 

 R-CDD (Revised Clock Drawing) is a 0-5 scoring of clock drawing. Verbal 

instructions are exact and specific:  “Draw a traditional clock face, with numbers and the 

hands pointing to one-thirty (1:30)”. The 5-points of scoring represent: a. Drawing of 

Circle b. Presence of Numbers c. Presence of angle d. Hands pointing to correct time 

(1:30), e. All drawing lies within the circle and e. Presence of numbers Allocated points 

and partial points are as follows: 

1. DRAWING CIRCLE (0, .5, 1pt) 

Circle Drawn and Connected = 1 

Circle Drawn but Not Connected = .5 

Cannot draw Circle (Researcher draws circle) = 0  

 

2. PRESENCE OF NUMBERS 

Numbers 1-12 = 1 

Numbers 3,6,9 = .75 

NO Numbers = .5 (but ONLY if criteria 3 or 4 are correct) 

 

3. PRESENCE OF ANGLE 

YES = 1 

NO = 0 
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4. HANDS POINTING TO CORRECT TIME 

YES = 1 

NO = 0 

 

5. ALL DRAWING WITHIN THE CIRCLE  

YES = 1 

NO = 0 
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APPENDIX 5. NARRATIVE MEASURES 

Narrative (NARR) outcome scoring in participants is an adaptation from el Haj 

(2013; 2014) and uses a 0-5 scale measuring a. use of complete sentences, b. does it make 

sense? (even if not thematically relevant), c. is it thematically relevant? d. is it set in time, 

space and memory specific? e. use of complex words?, c. number of useless or nonsense 

words (negative -1 point scoring) 

  Complete Sentences (CS) measure is a numeric count of full sentences (1 point, 

sentence, verb, object) and propositional phrases (.33 point) taken from narrative 

outcomes.  This measure is scored from exact transcripts taken from PPTs audio or 

videotaped recordings. CS represents a continuous measure of spoken complete sentences 

that may compare similarly with the longer and more complex NARR measure outcomes. 

NARR Testing  MAIN  EFFECT Total  
   0-15 sec  16-30 sec  

NARRATIVE 

Assessments 

15 sec 15sec  

1. USE OF COMPLETE SENTENCES (CS) (Y?N)  
0 = Aphasia  

.5 = Use of incomplete phrases  

1 = Uses complete sentences  

 

  Score: 

COMPLETE SENTENCE (CS) SEPARATE 

SCORE 

 

Complete Sentence (CS = count) 

 

A.# Complete Sentences (1 point each) Score: 

______ 
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B. # Prepositional Phrases(.33 point 

each)Score:____ 

 

TOTAL (Add 1 and 2). TOTAL CS 

SCORE________ 

 

2. Does it make sense? (even if off-topic)  
0= makes no sense  

.25 makes vague sense, makes  

.50 some sense,  

.75 most makes sense) 

  Score: 

3. Thematically-driven – stays on topic?  

(.5 if on “theme” but has unusual, concepts) 

  Score: 

4. Set in Time and Space. Memory Specificity 

(Names, places, time, specific events). Namely: 

Normalized speaking. 

Y = 1 point 

N = 0 point 

  Score: 

5. Grammatical Complexity – use of complex 

words, profound statements, extraordinary 

language, 3-4 syllable words that can be found in 

dictionary  

Y = 1 point 

N = 0 point  

  Score: 

6. Use of Empty Words (EW). This is a 

NEGATIVE point score (-) including nonsensical, 

halted, repeated or stuttered syllables.  

Scoring:   

-1 point represents 10+ EWs in any category (per 

15 sec),  

.5 is 1-10 use of EW and nonsense words and .25 is  

for repeated use of some acceptable “normal” filler 

words “Well, you know, etc. These are “filler” and  

thus empty).  

 

  Score (-): 

  Total  Score  

    

COMPLETE SENTENCES (CS)  15 sec 30 sec  

1A. COUNT /  

Exact Number of Complete Sentences (CS)/  

Propositional Phrases (PP)   

Tally: [ CS / PP ]  

Example: 4 sentences and 3 propositional phrases  
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are scored: 

[ Tally: 4 / .99 = Total Score 4.99] 

Complete Sentence = 1           TALLY: 

Propositional Phrase = .33     SCORE:  

 Total  Score  

RESEARCHER NOTES 

 

 

 

 

   

 

 

 

 

Narrative INTAKE SHEET 

PARTICIPANT NAME____________________________________   DATE:  

 

CONDITION 0 (60 second period of Silence after thematic prompt “Tell me about 

Patriotism, Democracy, Freedom and Growing up in America.” (or other scripted, 

thematic prompts as found in songlists) 

 

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt, if any) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 1   [PPT sings with Researcher]Tonal/Tempo Assessment Researcher 

sings with PPT and adjusts for best tonal key in 1st verse, then sings 1st verse again with 

PPT in best key/tempo) 
NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 
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# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

 

CONDITION 2  [PPT SOLO] PPT sings 1st verse SOLO in best tonal/tempo condition 

(repeat refrain) 

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 3  [PPT SOLO, TOO HIGH] PPT sings 1st verse ¼ tone (perfect 4th) 

higher than comfortable tonal center (established in C1-2). (Music is too high for patient 

to match pitches.) 

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 4 [PPT SOLO, Re-Establish Baseline] PPT sings baseline Solo at 

original, most comfortable tonal/tempo condition 

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 
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# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 5  [Researcher Solo/PPT Listens] (Researcher Sings, then Reads less 

familiar 2nd and 3rd Verses, To PPT) 

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 6  [PPT SOLO, less familiar verses] PPT sings 2nd and 3rd verses Solo 

Using Large Print Lyrics 

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 7  [Familiar 1st verse, using Modern, Unfamiliar Accompaniment]]   

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
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Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 8  [ (INSTRUMENTAL TUNE, PPT LISTENS)  

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

CONDITION 9  [PLAYOUT] (Instrumental Tune Sung, PPT Listens)  

NARRATIVE 

Speech Latency________ 
(count seconds to begin after prompt) 

    

Narrative Timing  0-15 SEC 16-30 SEC Total SingPar 

# Empty Words (Nonsensical, Halted or 

Stuttered Sylllables) 
   

# Of Complete Sentences    
Use of Time and Space?    (Y / N)     
Theme of NARR (on topic?) Y/N    
# Complex Vocabulary (Count, Notate)    
RESEARCHER NOTES     

 

Complete Sentence (CS) Protocol 

Number of Complete Sentences (CS) score is a continuous score is scored as: 

1 point = per Complete Sentence (noun-verb-object)  

.5 point = per propositional phrase (of the house, in the garden, etc.) 

In future studies, it is recommended to explore tallying:  
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.5 point = per exact repeated sentence in a given time parameter (30 sec as 

measured in this report).  In this study, repeated sentences were awarded a full point for 

each complete sentence (even if a repeated sentence)  
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APPENDIX 6. SATISFACTION WITH LIFE 

(The SWLS is the 5-question, shortened version of the standardized tool used for 

assessing satisfaction with their life and life circumstances (Diener et al., 1985).  Subjects 

respond to 5 statements provided by assessor and rate their life satisfaction experience on 

a scale of 1-7.)   

Score:   

  

Instructions:   Below are five statements that you may agree or disagree with. Using the 

1 - 7 scale below, indicate your agreement with each item by placing the appropriate 

number on the line preceding that item. Please be open and honest in your responding.  

• 7 - Strongly agree   

• 6 - Agree   

• 5 - Slightly agree   

• 4 - Neither agree nor disagree   

• 3 - Slightly disagree   

• 2 - Disagree   

• 1 - Strongly disagree  

____ In most ways my life is close to my ideal.   

____ The conditions of my life are excellent.  

____ I am satisfied with my life.  

____ So far I have gotten the important things I want in life.  

____ If I could live my life over, I would change almost nothing.  

Scoring:  

 31 - 35 Extremely satisfied   

 26 - 30 Satisfied   
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 21 - 25 Slightly satisfied   

 20        Neutral   

 15 - 19 Slightly dissatisfied   

 10 - 14 Dissatisfied   

 5 -  9   Extremely dissatisfied   

SCRIPTED PROTOCOL FOR CONDUCTING SWLS SCALE 

Introduction: “I am going to read you 5 statements and I want you to tell me if 

you agree or disagree.  We are going to score using numbers 1 to 7.   If you strongly 

agree it is a 7 - and if you strongly disagree it will be a 1.   If you neither agree nor 

disagree, it will be a 4.  I will help you with the numbers.  Are you ready to begin?” 

READ EACH QUESTION CLEARLY AND LOUDLY. (Always ask if they 

“agree or disagree” after each question.)   

Example, “In most ways, my life is close to ideal – do you agree or disagree?”  

(Always ask if they “agree or disagree” after each question.) This breaks it down to 1,2,3 

or 5,6,7.  If their answer is “agree”, for example, ask them, “Do you strongly agree, 

slightly agree or just agree?”  Give their options in this specific order to get their best 

answer that best corresponds with the correct number.  They are better able to consider 

the detailed extremes (strongly or slightly, then neutral) easier than the progressive string 

of options (strongly, neutral or slightly).  Same procedure for the disagree status. Of 

course, if they neither agree nor disagree in the beginning, this would be a 4 but this is 

rarely the situation. If they have a hard time with it being read as a statement, you may 

also clarify and re-ask it as a question “Do you believe that your life is close to your 

ideal?” and then follow the same steps as if it were a statement. REPEAT FOR ALL 5 

QUESTIONS. 
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APPENDIX 7. SONG CONDITIONS 

The full study provided all songs (see Table 2) to each participant.  Narrative 

measures were explored at the beginning of each week’s session, for a total of 5 singing 

treatments (see Table 4) testing after a series of 3 conditions reported in this particular 

study. While this report covers only 3 conditions (of 9 total conditions) and only uses 

narrative data from the first treatment, America the Beautiful (AtB), this study was 

designed as databank and template of a large collection of systemically-collected data 

intended for use by other researchers and implemented by music therapists or interested 

professional.   Nine total singing conditions include first a baseline condition of silence/ 

(no music), in addition to 8 song conditions, thus providing a total of 45 possible within-

treatment narrative measures, per participant. While this report only analyzes data from 3 

conditions gathered during the first treatment song AtB, all song conditions briefly 

described are as follows: [Bolded Conditions reported in this paper] 

Condition 0 (C0) is condition of Silence (no music) and represents the baseline 

measures of the “No music” condition.   

Condition 1 (C1) is the familiar 1st verse, is researcher led using only the familiar 

1st verse and sung together with PPT. Researcher quickly adjusts tonal key and tempo 

(key/tempo) for “best fit” with singing participant.  Researcher then sings newly tuned 

verse together with PPT.  
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Condition 2 (C2) is the familiar 1st verse, now tuned and tailored to PPT best 

singing comfort, is sung as a solo by PPT, with 1 repeat of the AtB refrain to finish solo. 

C2 represents the baseline best key/tempo measure for PPT (see C4 below). [Narrative 

outcomes significantly increase in high-participation singers after this condition] 

Condition 3 (C3) is the familiar 1st verse, now sung a perfect 4th higher ((5 

semitones higher) as a solo by PPT, therefore forcing a brief period of uncomfortable, or 

strained, singing. This condition starts out low and comfortable to sing but becomes far 

too high to sing comfortably during the second half of the song, or during the song 

refrain.  The PPT has to either significantly strain to sing the higher notes of the refrain, 

or literally chokes out and must stop singing altogether. There is no repeat of the refrain 

during this condition. [Narrative outcomes decrease and/or revert to C0 baseline after this 

condition] 

Condition 4 (C4) is the return to C2 key/tempo baseline, comfortable, appropriate 

key/tempo and singing of the familiar 1st verse. There is no repeat of the refrain during 

this condition. 

Condition 5 (C5) introduces two less familiar verses of the song, first sung 

through entirely by the researcher alone (in now established, best key/tempo for PPT), 

then speaks the lyrics (clearly spoken and enunciated by researcher).  

Condition 6 (C6) PPT is then provided large print lyrics that are used to now sing 

the unfamiliar verses as a solo, in best key/tempo while reading from printed lyrics.   Less 

familiar verses are sung as a solo by PPT in this condition. [After C5, the PPT sang every 

single word and note perfectly in C6, when using printed lyrics] 
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Condition 7 (C7) is use of a modernized, unrecognizable tune (while keeping the  

familiar lyrics) of the song.  Each treatment song in this study has a specific and 

consistent, novel tune that accompanied the familiar 1st verse lyrics for this condition. 

Condition 8 (C8) is the familiar verse and tune, however with a modernized 

accompaniment, usually an off-beat with a syncopated, percussive-like rhythm. 

 

Table 10 Databank NARR/CS Intake Sheet 

Participant 1  

Condition (C*) 

NARR (0-5 pt) CS Complete 

Sentences (#) 

C0 Silence   

C1 fam verse w/ researcher   

C2 fam verse – PPT solo   

C3 fam verse – ¼ tone higher   

C4 fam verse – PPT solo   

C5 less-fam verses w/ researcher   

C6 less-fam verse solo w/ lyrics   

C7 Fam lyrics with novel tune   

C8 Fam tune with modernized 

accompaniment 

  

C9 Orchestral Oldie (vocal version)   
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APPENDIX 8. DATABANK / CODING 

Future researchers can learn the techniques used in this study and expand the 

songs, participant numbers, conditions, and overall population database of this Dementia 

Singers’ data bank. Nested studies can use findings and databank data that can potentially 

contribute to a truly epidemiological approach regarding individualized and generalized 

treatment modalities. The development of a multi-site, longitudinal dataset may better 

and reliably quantify approach, measure and precision outcomes regarding cognition, 

clock drawing and narrative improvements after specific music treatment practices. 

[Bolded items below are reported on in this paper] 

1. PPT#_LOC  
 
2. LOC  
 
3. MMSE PRE  
 
4. R-MMSE PRE  
 
5. SWLS PRE  
 
6. CD PRE  
 
7. R-CDD PRE 
 
8. CD DIME SIZE PRE  
 
9. CD DIME SIZE POST  
 
10. MMSE POST  
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11. R-MMSE POST 
 
12. SWLS POST  
 
13. CD POST  
 
14. R-CDD POST  
 
15. SING PAR  
TOT PARTICPAT SCORE 
(0-5)   
 

16.  SING PAR Cond0 (N/A)  
 
17. SING PAR Cond1 
 
18. SING PAR Cond2  
 
19. SING PAR Cond3  
 
20. SING PAR Cond4  
 
21. SING PAR Cond5 
 
22. SING PAR Cond6 
  
23. SING PAR Con7 
 
24. SING PAR Cond8  
 
25. SING PAR Cond9 
 
26. NARRCond_0 
  
27. NARRCond_1 
 
28. NARRCond_2 
 
29. NARRCond_3 
 
30. NARRCond_4 
 
31. NARRCond_5 
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32. NARRCond_6 
 
33. NARRCond_7 
 
34. NARRCond_8 
 
35. NARRCond_9 
 
(MUSIC CONDITIONS:  
CODE: 
 
C0 NO MUS  
 
C1 Rsrchr sings w PPT  
 
C2 Ppt sings Vs1 Solo (baseline)  
 
C3 Ppt Sings Vs1  
      (¼ tone too high) 
 
C4 Ppt sings Vs1 Solo 
      (re-establish baseline)  
 
C5 Rsrchr Sings/ Speaks Vs 2-3  
 
C6 Ppt Sings V2_3 Solo 
      Vs 2-3 using lyrics 
 
C7 Modern Version 
 
C8 Playout 
 
36. PROB DIAG  
(ALZ, PK, STR, NSD)  
 
37. M/F  
 
38. INTRO/EXVRT?  
 
39. MUSIC STYLE  
PREF  
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40. EDU [1,2,3]  
 
41. FAM W AMER 
CULT Y/N  
 
41. MUSIC BKGRD 
(0-4)  
 
42. BMI  
 
43.  AGE  
 
44. HOME STATE 
 
45.  MMSE 
1-5 (TIME)  
 
46. MMSE 
6-10 (SPACE)  
 
47. MMSE 
11-13 (VOCAB) 
  
48. MMSE 
14-18 (DLROW) 
  
49. MMSE 19-21 
(VOCAB RECAL) 
  
50. MMSE 22-23 
(OBJ REC)  
 
51. MMSE 24 “IF&BTS 
  
52. MMSE 25-27 
(PAPER FLD_Drp)  
 
53. MMSE 28 
CLS UR EYZ  
 
54. MMSE 29 
SENTENCE  
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55. MMSE 30  
Clock Draw 
 
56. MMSE TOTAL 
SCORE (0-30) 
 
55. R-MMSE (revised) 
(0-10) Total Score 
 
56.  R-MMSE-R1 
 (self-orient)  
 
57.  R2-MMSE-R2 
 (YOB)  
 
58. R-MMSE-R3 
 (YEAR TODAY) 
 
59. R-MMSE-R4 (Date) 
 
60. R-MMSE-R5 (State)  
 
61. R-MMSE-R6 (D-L-R-O-W)  
 
61. R-MMSE-R7 (Count backwards)  
 
63. R-MMSE-R8 (Name Objects)  
 
64. R-MMSE-R9 (Sing 1 verse Fav Song) 
 
65. R-MMSE-R10 (Clock Drawing) 
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APPENDIX 9. USE OF WURRLY 

After the initial 10-12 minute song treatment, during which narrative data was 

gathered after each condition listed above, remaining time in each 40-50 min session 

included individualized programming and singing of the 3 remaining songs in the 

treatment week’s thematic category (see Table 2), as well as a additional theme-based 

songs found in the karaoke app at www.Wurrly.com (Wurrly).  In the Wurrly app, 

participants could choose from a wide variety of additional songs matching the study’s 5 

thematic categories. The Wurrly app easily prepares and provides immediate access to 

tailored key and tempo choices and accompaniments. Wurrly is fun to use, streams lyrics 

of the songs while videotaping, provides choice of visual and audio filters, and even has 

options for remote duets (singing with grandchildren and relatives who live in another 

city or state).   

Wurrly easily produces individualized accompaniments and stores videotaped 

recordings for future practice sessions (and review of music videos) in a “classroom” 

feature.  Each PPT had their own “classroom”, where their songs and accompaniments 

were stored during the study. Singers enjoyed cooperating in the selection of songs and 

creation of Wurrly accompaniments and videos.  Wurrly was instrumental in adding to 

the study’s established song lists (see Table 2) and personalization of PPTs’ song books.  

As many PPTs videotaped their favorite songs using Wurrly, and each PPT had their own 

http://www.wurrly.com/
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private, secure “classroom” in the app, they could hear and watch themselves sing 

immediately (that day) and come back to later to watch their videotaped songs throughout 

the study. Wurrly also has an option to share a video link to their song recording, such 

that relatives, friends and loved ones can share the joy of their singing success. Wurrly 

has over 3000 song selections and a wide variety of accompaniments and videotaping 

options.  Wurrly is simple to use and has tremendous potential for further development in 

the aging health field to assist, sustain and enable healthy individualized song lists for 

elderly with dementia. 
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