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Author’s Note 

My parents signed me up for ballet and tap when I was just 4 years old, hoping that 

dance would fix my poor posture. I was so bad at it then–I had, quite honestly, no natural talent. 

My parents said that I could quit dancing as soon as I learned to stand straight but of course, 

that took years and years, way longer than anyone expected. The saying goes that practice 

makes perfect, and while I’m still far from perfect, I did start to improve by the time I reached 

middle school. By high school, I was asking to take classes in a wider range of styles, and even 

had the opportunity to perform solos. I fell in love with dance then, and I haven’t stopped since. 

I’m proud to say that I continue to dance whenever I can here in NYC, a dance haven. I couldn’t 

be more grateful to my parents for putting me into dance nearly two decades ago, and to all of 

the dance teachers that have molded me into the dancer I am today.   

Although dance has been a passion of mine for some time, I’ve always been drawn to 

the healthcare space as well. My pre-med journey started toward the end of high school, when I 

started to learn about human anatomy and physiology and all of the body’s intricacies. I 

continued on this journey in college, graduating with a major in biology and minors in public 

health and economics. In the summers and for a year post-graduation, I worked in a 

neuroscience lab in San Francisco, renowned for its work in the Alzheimer’s field. I also had the 

opportunity to volunteer at what was then the Alzheimer’s Activity Center in San Jose, which 

was a transformative experience. And so began my interest in Alzheimer’s.  

Although I had been pre-med through much of my higher education journey, I always 

knew that I wanted to approach the practice of medicine holistically, using a public health 

framework. Thus, I’d always intended to pursue a public health Master’s degree–hence, my 

entry into this program. Now that I’m fully immersed in this world, however, I’ve realized that my 

passion is for public health, not medicine. This thesis, written in partial fulfillment of my public 

health Master’s degree, was born out of my passion for dance and my interest in Alzheimer’s. 

I’m hopeful that this is just the beginning of a long career in which I’m able to bridge my passion 

for dance and the arts with my passion for public health. 
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Executive Summary 

Alzheimer’s Disease (AD) is a neurodegenerative disease that causes symptoms such 

as dementia, or memory loss. The symptoms associated with cognitive decline can interfere 

with an individual’s capacity to function independently and participate in social interaction. Thus, 

it has debilitating effects not only on the patient, but also on the patient’s friends and family 

members. Although AD has been widely studied both in the lab and in the clinic, there is not 

presently a cure. The medications that do exist have not seen success in terms of preventing 

neuronal damage or mitigating the effects of symptoms. However, behavioral interventions 

related to exercise and music have demonstrated success in mitigating the effects of AD-related 

dementia and cognitive decline. Based on this evidence and prior applied research supporting 

the efficacy of dance programs for Parkinson’s Disease, another neurodegenerative disease, I 

propose Dance for AD, a multicomponent dance intervention aimed at mitigating the cognitive 

effects of AD, thereby improving patient and caretaker quality of life.  

Background and Significance  

Alzheimer’s Disease  

Alzheimer’s Disease (AD) is the most common cause of dementia in people over the age 

of 65, and is characterized by changes in the brain1 that result in symptoms such as memory 

loss and poor judgement2. Mild cognitive impairment (MCI) is an intermediary diagnosis 

between normal aging and AD, and is characterized by slightly impaired cognitive function. MCI 

sometimes precedes the development of AD3, suggesting that interventions targeting the 

population diagnosed with MCI may be more efficacious in preventing or delaying the onset of 

AD.  

While there are a variety of factors that might affect the development of AD, its causality 

has been associated with the accumulation of abnormal and/or harmful proteins in the brain. 

Relevant proteins include Aß, tau, apolipoprotein E (apoE), and α-synuclein. In healthy 

individuals, Aß, a byproduct of normal processes, is efficiently removed but if these clearance 

mechanisms are no longer working, Aß can self-aggregate to form amyloid plaques. In the 

diseased brain, tau and α-synuclein also accumulate to form neurofibrillary tangles. Although 

tau tangles and Aß plaques have been deemed the hallmarks of AD, the exact role they play in 

disease pathogenesis remains undetermined and is still being studied4 due to the complexity of 

disease processes within the intricacies of the brain.  

While aging is the biggest risk factor for AD4,5, evidence suggests that other risk factors 

of AD are modifiable. Addressing such risk factors can thus have preventive effects. Wang and 

others6 determined that participation in mental, social, or productive activities resulted in a lower 
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incidence of dementia. Further, they found an inverse relationship between incidence of 

dementia and frequency of participation in such activities–that is, more frequent participation 

was correlated with lower incidence of dementia. In addition to the social factors implicated by 

Wang and colleagues6, roughly 33% of AD cases worldwide can be attributed to seven 

modifiable risk factors–diabetes, midlife hypertension, midlife obesity, physical inactivity, 

depression, smoking, and low educational attainment7.  

Behavioral Interventions: Exercise 

Throughout the years, several attempts to study the efficacy of behavioral interventions 

aimed at increasing levels of physical activity have been made, but results have been 

inconsistent. The reliability of such studies may be questionable due to small sample sizes and 

a lack of randomization and blinding in many cases. That said, one of the most prominent 

behavioral interventions in the past decade has been the Finnish Geriatric Intervention Study to 

Prevent Cognitive Impairment and Disability (FINGER)8. The FINGER trial consisted of a 2-year 

multidomain intervention, and was the first large-scale, long-term randomized controlled trial of 

its kind. The multidomain intervention consisted of modifications in diet, exercise, cognitive 

training and vascular risk monitoring8. Ngandu and colleagues9 found a significant beneficial 

effect on overall cognitive performance, as well as on executive functioning and processing 

speed. In a follow-up study, Rosenberg and colleagues10 confirmed that the beneficial effects of 

the FINGER trial were observed regardless of baseline factors such as demographics and 

socioeconomic status or pre-existing conditions such as cardiovascular risk factors. Since the 

results of the FINGER trial have shown great promise, efforts to replicate the study and adapt 

the multidomain intervention to different populations are now underway in countries including 

the US and China, among many others, under the support and guidance of the World-Wide 

FINGERS Network11. 

While the FINGER trial was extensive and provided a wealth of data suggesting a 

beneficial effect of behavioral interventions, it examined the results of the multidomain 

intervention as a whole rather than in its component parts. Thus, based on these study results, it 

is difficult to pinpoint whether certain components of the FINGER trial design may have had 

more significant effects. However, several smaller-scale studies have examined the relationship 

between exercise and AD. For instance, through a 1-year randomized controlled trial, Rolland 

and colleagues12 demonstrated the efficacy of a moderate exercise program in slowing the 

deterioration in patients’ abilities to function independently in activities of daily life. Similarly, 

Morris and others13 found that 6 months of aerobic exercise was associated with increased 

functional ability among those with mild to moderate AD. In another study, researchers found 
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that aerobic exercise resulted in some improvements in executive function based on better 

scores on various tests–these findings were complemented by the observation that there was 

an improvement in depressive symptoms post-exercise intervention14. The studies cited above 

show that aerobic exercise appears to be efficacious in slowing AD progression. Other specific 

behavioral interventions have been explored in relation to dementia and AD as well.  

Behavioral Interventions: Music and Dance 

In addition to exercise, music has been shown to have some beneficial effects in the 

context of AD. After conducting a systematic review and meta-analysis, Moreno-Morales and 

colleagues15 found that music therapy has the capacity to improve cognitive function, quality of 

life, and long-term depression amongst those with dementia. In a randomized controlled study, 

researchers found that everyday musical leisure activities such as singing or listening to familiar 

songs had cognitive, emotional, and social benefits among people with dementia16. The study 

results build on previous findings that emotional reactions to music are not lost amongst those 

with advanced dementia17. Further, the study shows that everyday musical leisure activities may 

have long-term cognitive and emotional benefits among those with early AD16.  

While music itself has some benefits in the context of AD, Doi and colleagues18 

demonstrated that dance interventions have greater positive effects. Through a randomized 

controlled trial comparing a dance intervention against a music intervention, they found that the 

dance program improved memory function and general cognitive status, while music therapy 

only improved general cognitive status. Kontos and others19 approach the study of the effects of 

dance on dementia from a social perspective, finding that the dance intervention encouraged 

connectivity and intersubjectivity amongst participants and their caregiving communities. As 

such, dance has been shown to have cognitive, emotional, and social benefits amongst those 

with AD. Furthermore, in a 21-year study in which they followed a cohort of individuals who did 

not have dementia at baseline, Verghese and colleagues20 demonstrated that certain leisure 

activities, including dancing and playing musical instruments, are associated with a decreased 

risk of developing dementia, thereby suggesting that dance has potential preventive effects in 

addition to the previously suggested therapeutic effects. 

Dance for Parkinson’s Disease 

Like AD, Parkinson’s Disease (PD) is characterized by neurodegeneration, but its 

symptoms typically manifest as a decline in motor function, though non-motor symptoms such 

as cognitive decline might also become evident as the disease progresses21. Several studies22,23 

have demonstrated the efficacy of dance therapy in preventing and ameliorating motor and 

cognitive functions in Parkinson’s patients. In a quasi-randomized pilot trial, Hashimoto and 
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colleagues22 found that while both dance and normal exercise had beneficial effects on motor 

function and cognitive function amongst those with PD, the effects in the dance group were 

more significant. 

Dance for PD® is a research-backed program offering dance classes to people with 

Parkinson’s Disease and their loved ones and caretakers. Initially founded in Brooklyn, NY, 

Dance for PD is now a global effort, with classes being offered in more than 300 communities 

across the globe24. The continuous growth and resounding success of Dance for PD, in 

combination with the biomolecular overlap between AD and PD, provides sound evidence that a 

dance program for AD would be efficacious and well-appreciated. While previous studies have 

examined the relationship between dance and dementia or AD and found beneficial effects18-20, 

they have been limited in scale, scope, and design.  

Intergenerational Programming for Alzheimer’s and Dementia 

To expand the scope of behavioral intervention programs such as those detailed above, 

it is important to consider the potential positive effects of intergenerational programming. 

Various intergenerational programs have been tested amongst people with AD and/or dementia. 

Harris and Caporella25 designed and conducted a study in which an intergenerational choir was 

implemented as a means of intervention. The choir consisted of undergraduate college 

students, people with early-stage dementia or MCI, and some family members of those who 

were cognitively impaired. To ensure a significant level of social interaction, the researchers had 

all the participants sit in a circle so that they were all facing each other rather than sit in rows or 

stand on risers. Additionally, the researchers assigned each student a buddy, someone with AD 

(and their family member), and students were expected to sit next to their buddies during each 

session. Study results suggested that all members perceived the choir as a positive experience 

and enjoyed participating. Further qualitative analysis demonstrated that participating in the 

choir promoted social contact among the people with AD, as well as amongst their family 

members and the undergraduate students, thus mitigating feelings of loneliness and isolation.  

In another study26, researchers demonstrated the benefits of targeted and individualized 

intergenerational programming. Adolescent technology students were partnered with aged care 

residents who had a range of cognitive impairments, so that 2-3 students were matched with 

each resident. The challenge for the students was to design and create a product targeted 

toward a resident’s need, as established through previous meeting sessions. This program 

resulted in increased resident engagement as compared to the usual aged care facility 

activities. Further, the authors found an unexpected correlation between the extent of cognitive 

impairment and the level of resident engagement–specifically, residents with greater cognitive 
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impairment were more engaged during these intergenerational programming activities. This is 

contrary to the observation that those with more extensive cognitive impairment are typically 

less engaged in the activities organized by care facilities. This suggests that those with AD 

and/or dementia do indeed benefit from intergenerational programming activities.  

In a study using Montessori-based intergenerational programming, Lee and others27 

paired older residents with dementia and younger children, aged 2 ½ to 5, into one-to-one 

dyads. The specific activities implemented and the design of the intergenerational component 

were based closely on those described by Camp and colleagues28 in their original study of 

Montessori-based programming for dementia patients. The results of this study supported 

previous findings28,29 that Montessori-Based Dementia Programming® leads to higher levels of 

engagement than does standard activity programming. Similar to Baker and others26, Lee and 

colleagues27 found that even those with more advanced cognitive deficits were able to engage 

successfully with preschool children. Taken together, there is ample evidence to suggest that 

intergenerational activities geared towards adults with AD and/or dementia have positive social 

benefits. Given the interplay between biological, psychological, and social elements as 

described by the biopsychosocial model30, these social benefits presumably impact cognitive 

and other behavioral elements in positive ways in turn.  

The results of the FINGER trial, along with the results of several behavioral interventions 

related to physical activity, music, and/or dance, suggest that a dance program intervention 

would be effective in mitigating the negative cognitive effects of AD. This is further supported by 

the widespread success of Dance for PD. Positive findings from previous intergenerational 

program interventions further imply that integrating an intergenerational behavioral intervention 

would see even greater results.  

Specific Aims 

Previously, researchers have demonstrated the efficacy of behavioral approaches to AD 

and other neurodegenerative diseases. Based on this work, I propose Dance for AD, a 

multicomponent dance intervention aimed at slowing disease progression, thus shifting the 

conversation away from treatment and toward prevention. I will use the PRECEDE-PROCEED 

Model as a guide to help me develop an intervention that addresses the modifiable risk factors 

of AD, with the goal of achieving the following specific aims: 

● Aim 1: Conduct a needs assessment to assess current approaches to managing AD and 

determine effective intervention targets. Focus primarily on behavioral approaches with 

preventive effects. 
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● Aim 2: Use the PRECEDE-PROCEED Model to develop and propose a multi-component 

dance intervention aimed at stimulating and encouraging cognitive, mental, and social 

activity amongst seniors with AD.  

● Aim 3: Develop a program evaluation plan to determine program participation rates and 

to evaluate the overall success of the dance therapy program, as well as that of each 

program component: (1) follow-along dance sessions, (2) improvisational dance 

sessions, and (3) intergenerational dance sessions. 

Application of the PRECEDE-PROCEED Model 

The PRECEDE-PROCEED Model is a program-planning framework that adopts an 

outcomes-based approach to planning. It promotes a thorough understanding of the community 

and its needs, quality of life, and determinants of health on all ecological levels. Phases 1 

through 3 make up the needs assessment aspect of program planning. Phase 4 represents the 

intervention design element, phase 5 describes intervention implementation, and phases 6 

through 8 make up the evaluation component of program planning31.  

The PRECEDE-PROCEED model is participatory31, meaning that it incorporates the 

ideas of the community in its early phases, which will inform the design of the intervention and 

thus help ensure that the program effectively addresses community needs. Additionally, it 

integrates a needs assessment, the intervention itself, and evaluation components into a 

singular framework which will allow for more efficient monitoring and adapting of the program 

over time as needs change, and across different populations and localities. While it provides a 

fairly structured and strict template, it also offers a great amount of flexibility in terms of 

content31–this makes it applicable to a wide array of health issues. Lastly, because AD is 

complex and has a multitude of contributing factors, assessment using an ecological approach 

will be advantageous in the early stages of my program planning process.  

Phase 1: Social Assessment, Participatory Planning, Situational Analysis 

In partnership with CaringKind, a leading expert on AD and dementia caregiving based 

in New York City (NYC), I will develop a concept map to better understand the needs of NYC’s 

AD community. CaringKind is an organization that works directly with community partners to 

develop tools and various resources to support those affected by dementia, either directly or 

indirectly. It attempts to fill gaps in AD-related knowledge, services, and programs. On March 9, 

2022, I spoke with Meredith Wong, director of connect2culture, CaringKind’s cultural arts 

program. She offered many insights regarding the unique needs of the aging population in NYC.  

First and foremost, she emphasized that while NYC as a whole is diverse and rich with 

culture, it is important to consider each borough as its own entity, given that each borough has a 
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unique demographic makeup and socioeconomic context. Furthermore, given the size of NYC’s 

population and the city’s lack of space, communities, including older adults and AD patients, are 

living on top of each other–often, quite literally. Learning how to coexist in the same space is a 

challenge, especially as different groups are constantly having to fight for limited resources. 

Meredith also discussed the realities of ageism–many community programs and price 

structures, along with services such as transportation, are not age-friendly. Lastly, she 

mentioned the stark lack of AD resources in the Bronx (Meredith Wong, oral communication, 

March 2022).  

In considering the socioeconomic context of the Bronx more thoroughly, it is evident that 

it hosts a range of inequities. The borough poverty rate in the Bronx was 26.4% in 2019, more 

than 10% higher than the citywide poverty rate. The household income of 29.1% of households 

was less than or equal to $20,000. Consequently, the Bronx experiences disparities in more 

ways than one. As of 2019, the proportion of 4th-grade students performing at grade level in 

English language arts and math was 36% and 33.1%, respectively32. In comparison, the 

proportion of students performing at grade level in Manhattan, Brooklyn, Queens, and Staten 

Island was at least 50% for both subjects33-36. The Bronx is also home to the smallest proportion 

of college graduates and the largest proportion of adults without a high school diploma amongst 

the boroughs. It also sees the lowest labor force participation rate and the highest 

unemployment rate, along with having the highest foreclosure and violent crime rates32.  

All of the factors described above are important to include in my concept map. Through 

additional interviews with CaringKind staff members, I will gather more relevant information and 

learn about their own unique experiences in working with the NYC-based AD community. To 

supplement this information and to create a more detailed and context-specific concept map, I 

will conduct focus groups with stakeholders such as AD patients and caregivers, CaringKind 

staff members, and leaders from local partner organizations. The demographic breakdown in 

the Bronx, as of 2019, was 56.4% Hispanic, 29.0% Black, 8.8% White, and 3.7% Asian32. Thus, 

I would ensure that my focus groups include patients, caregivers, and leaders who are 

representative of these racial groups and who have diverse lived experiences.  

In addition to connecting with CaringKind and its partner organizations, it is important 

that I scope out potential intervention sites such as senior centers, community centers, and 

settlement houses. I will have discussions with the leadership at various sites regarding the 

specific needs of the communities they serve, as well as the capacity of the site to host large 

groups of people. Further, I will engage with community members who are personally affected 

by AD. I will survey AD patients and their loved ones and caretakers to get a sense of what they 
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need, and what they feel is missing amongst the services already available. By framing my 

intervention program directly around the affected community’s needs, I can better ensure that 

the patients’ and family members’ quality of life is addressed and ideally, improved. 

Phase 2: Epidemiological Assessment  

Health Problem: Description 

The preclinical phase of AD refers to the time period during which changes in the brain 

are occurring but no symptoms are present. If one develops AD, there are generally 3 stages of 

disease progression. Mild AD may be characterized by memory lapses, but symptoms may not 

be abundantly evident–at this stage, those with AD can still function independently. Moderate 

AD is typically the longest stage. Symptoms vary from person to person but will undoubtedly 

become more severe. As the disease progresses, AD patients will require more care. Lastly, 

severe AD is characterized by debilitating physical and cognitive symptoms. At this point, AD 

patients may require around-the-clock care as they lose control of certain bodily functions such 

as swallowing and going to the bathroom37.  

Although disease progression is divided into 3 stages, the timeline and rate at which 

disease progression occurs differs from person to person. Likewise, the symptoms that arise, 

particularly those in the moderate and severe stages of the disease, may differ between patients 

as well. It is also important to note that AD-related changes in the brain may begin years before 

symptoms become evident37. Additionally, while the majority of AD cases occur amongst 

patients 65 years or older, a number of cases occur amongst those as young as 40. This is 

known as early-onset AD38. The more common form of the disease, which becomes apparent in 

the mid-60s or later, is sometimes referred to as late-stage AD39.   

Health Problem: Statistics 

The 2015 World Alzheimer Report40 estimated that 46.8 million people worldwide were 

living with dementia in 2015–the global prevalence and incidence of AD/dementia are projected 

to at least double by 20505,40. As the aging population continues to expand, AD will likely reach, 

and surpass, epidemic levels around the world.  

In the United States alone, an estimated 6.5 million Americans over the age of 65 have 

an Alzheimer’s diagnosis. Furthermore, AD is the 6th leading cause of death in the US5. As of 

2020, roughly 410,000 individuals older than 65 were living with AD in New York41,42. Even more 

alarming, nearly 1 in 10 New York adults over the age of 45 reported confusion or memory loss 

that is getting worse41,43. Of those who are experiencing cognitive decline, 48.9% indicated that 

it has interfered with their ability to function normally43. Furthermore, the COVID-19 pandemic 
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has exacerbated the issue–the number of deaths from dementia in New York exceeded 

expectations by more than 2,00042.  

Health Problem: Genetic Determinants 

Early-onset AD, sometimes referred to as familial AD, often results from genetic 

factors44. To date, three single-gene mutations have been associated with early-onset AD: 

amyloid precursor protein (APP) on chromosome 21, Presenilin 1 (PSEN1) on chromosome 14, 

and Presenilin 2 (PSEN2) on chromosome 1. All of these mutations affect the breakdown of 

APP, which results in the buildup of amyloid plaques39,45.  

Thus far, scientists have not discovered a specific gene that necessarily causes late-

onset AD, otherwise known as sporadic AD44. However, two forms of the APOE gene have 

been associated with AD–the APOE ε2 allele is rare and may have some protective effects 

against AD progression, while the APOE ε4 allele increases the risk of developing AD39,45. In 

recent years, advances in technology have led to the discovery of additional risk loci related to 

sporadic AD. Genome-wide association studies have identified at least 20 additional genetic risk 

loci for AD, including Bridging Integrator 1 (BIN1), though the respective effects of these loci on 

AD risk do not compare to the effect of APOE ε4. Furthermore, massive parallel resequencing 

technologies have led to the identification of low frequency and rare variants such as those in 

TREM2 (Triggering Receptor Expressed on Myeloid Cells 2). The R47H variant in TREM2 has a 

similar effect size as APOE ε4, but has less of an impact on population health due to its rarity45. 

Physicians may use genetic testing to help diagnose early-onset AD or to test those with 

a family history of AD. Although genetic testing for APOE and other genetic variants is possible, 

its utility is limited, as none of the variants associated with sporadic AD are necessary or 

sufficient causes of disease onset39,45. Additionally, genetic testing is expensive and tends to 

focus on individuals–given the limited predictability of AD and the extreme monetary costs of 

genetic testing, the genetic component of AD is not a suitable target for community-based public 

health interventions. 

Health Problem: Behavioral Determinants   

A number of behavioral risk factors have been associated with AD. For instance, certain 

nutrients can affect AD risk, likely by way of reducing oxidative stress and amyloid plaque 

accumulation, which suggests that diet may play a role in disease onset/progression. Vitamin 

A/β-carotene, vitamin C, vitamin E, and polyphenols have been shown to have protective effects 

against AD. Low levels of vitamin D have been associated with greater AD risk, and B vitamins 

may increase AD risk46,47. In addition to the effects of antioxidants, excess copper and iron 

intake may increase the risk of developing Alzheimer’s46, whereas zinc supplements have been 
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shown to reduce disease pathology in a mouse model of AD46,48. Studies also suggest that 

consumption of fish, fruits and vegetables, dairy products, coffee, and tea may have protective 

effects. Further, light-to-moderate alcohol intake may also have protective effects, while heavy 

drinking increases the risk of AD46. While nutrition indubitably plays a role in health, nutritional 

balance is variable between individuals as well as over time based on changes in diet. Thus, 

nutrition is not an effective or suitable target for community-based interventions. 

With regard to other behavioral factors, frequent participation in mental, social, or 

productive activities has been associated with a lower incidence of dementia6. Additionally, 

roughly one-third of all AD cases can be attributed to seven modifiable risk factors, detailed in 

the background section. In the US and Europe, the most significant risk factor, among these 

seven modifiable risk factors, is physical inactivity7. Therefore, an intervention aiming to 

increase levels of physical activity has great potential, and can be implemented at the 

community level. 

Health Problem: Environmental Determinants 

Some metals, such as copper, iron, and zinc, are essential to physiological function and 

must be maintained in homeostatic amounts. Others are nonessential and have toxic effects49. 

Aluminum, which is used in many industries and is thus abundantly present in the environment, 

may accumulate in the brain, thus causing protein misfolding, aggregation, and 

phosphorylation49,50. Exposure to lead and cadmium is also detrimental50. A more general 

environmental health hazard is air pollution. However, it may increase oxidative stress, a 

mediator of AD51, and is thus a risk factor. Additionally, air pollution can accelerate the formation 

of amyloid plaques51,52.  Interventions targeting these environmental risk factors would certainly 

benefit population health, but the effects of these environmental factors extend far beyond AD.  

In addition to the physical environment, it is important to consider the social environment 

as well. While education does not necessarily prevent disease neuropathology, having attained 

higher levels of education seems to mitigate the effects of disease pathology, thus resulting in 

symptoms that are less severe53. Similarly, more frequent cognitive activity and stimulation has 

been associated with a slowed decline in cognitive function54. In addition, Bennett and 

colleagues55 show that even at more severe levels of disease pathology, cognitive function is 

better sustained among those with larger social networks as compared to those with smaller 

social networks. Environmental factors, particularly those in the social environment, have a 

large influence on the behavioral factors described above. Thus, interventions that jointly target 

social environmental factors and behavioral factors (physical inactivity in particular) would likely 

have the greatest impact.  
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Phase 3: Ecological and Educational Assessment 

Although it is clear that interventions addressing physical activity and the social 

environment would be the most efficacious, it is still important to consider the predisposing, 

reinforcing, and enabling factors relating to the other behavioral and environmental factors 

discussed above in order to ensure that the most holistic approach is used to design the 

program intervention. 

Predisposing factors 

Predisposing factors that affect eating and drinking habits include knowledge, attitudes, 

and beliefs, as well as culture and traditions. Information regarding various diet trends has been 

inconsistent and contradictory. For instance, Blanco and colleagues56 report on a case of 

ketoacidosis resulting from the ketogenic diet, observed in a diabetic patient, whereas Ludwig57 

concludes that a ketogenic diet may be a first-line treatment for type 2 diabetes. Conflicting 

information such as this may affect knowledge about and attitude towards certain diet types, 

which then would impact eating habits and overall nutritional intake. While attitudes and beliefs 

may have an impact on eating and drinking habits, cultural influence on nutrition intake is also 

important to consider58. Members of different subcultural groups tend to consume varying levels 

of various food items59, which contain varying levels of nutrients. Similarly, casual drinking on 

the regular is a major part of some cultures, but is frowned upon in other cultures60.  

Similarly, factors that might influence levels of physical activity include attitudes, beliefs 

and preferences for exercise or sedentary behaviors61. In a study of older adults in long-term 

care facilities, Chen62 found that barriers to physical activity included physical health problems 

and frailty, fear of getting hurt, past sedentary lifestyle, and a lack of knowledge regarding 

physical activity. Defining exercise more broadly to include the likes of dance, yoga, and even 

an aerobic activity as simple as walking may ease fears of getting hurt and positively influence 

attitudes surrounding exercise, thus leading to a more active lifestyle. Culture and lifestyle may 

also have an effect on one’s level of physical activity–for instance, the struggle to achieve work-

life balance might prevent one from engaging in physical activity, as lack of time becomes a 

barrier to exercise61.  

Culture also has an impact on factors within the social environment. Fuhse63 suggests 

that while culture has traditionally been overlooked in social science research, recent changes 

have led to studies on culture as a result of social networks, social networks as they are 

integrated with culture, and culture as defined as the network between social symbols and/or 

concepts. Some cultures and traditions may promote a more social lifestyle, thus leading to 

larger social networks, while others may be characterized by norms that are more reclusive in 
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nature, thus leading to less social stimulation. For instance, hikikomori (severe social 

withdrawal) has been described as a culture-bound syndrome affecting young adults in Japan64.  

All of these predisposing factors are interrelated and influence one another in a cyclical 

manner. For example, culture plays a role in shaping attitudes, beliefs, and perceptions, while 

changing attitudes and evolving beliefs are constantly informing culture.  

Reinforcing factors 

A reinforcing factor that might influence one’s eating habits is the pleasant taste of 

certain foods–generally, unhealthy and less nutritious foods taste better than more nutritious 

foods, particularly when considering affordability. The good taste of some foods and the bad 

taste of others may compel one to consume a diet that is not as nutritious as it should be. 

However, if positive outcomes such as increased energy levels result from eating a healthier, 

more nutritious diet, one might feel compelled to continue eating in this manner.  

Factors that reinforce one’s level of physical activity also include various positive and 

negative outcomes. For example, if someone finds that exercise helps them relieve stress, they 

might exercise more regularly than one who experiences only soreness and pain post-workout. 

Encouragement from family, friends, and caretakers is also an important reinforcing factor. 

Gabriele and others65 found that social encouragement is associated with exercise behavior, a 

relationship which is mediated by exercise motivation. The study also found that while social 

constraint is associated with a “have to” mentality, it does not have a significant effect on the 

exercise behavior itself. 

Incentives make for effective reinforcing factors in many contexts, although intrinsic 

incentives may lead to higher levels of motivation. Extrinsic incentives such as monetary 

rewards may be useful in helping to initiate a behavior change, but in order for the behavior 

change to withstand the test of time, intrinsic incentives are key66. An example of an intrinsic 

incentive is a heightened sense of self-confidence or self-efficacy that results from completing a 

behavior–for instance, one’s perceived self-efficacy might increase after completing a workout. 

Enabling factors 

The availability of resources has a tremendous impact on the behavioral and 

environmental factors described above. Individuals of low socioeconomic status (SES) are more 

likely to experience food insufficiency67, and often must rely on unhealthy, more affordable fast 

food options68. Low SES individuals may also be working multiple jobs in order to simply get by; 

limited time during the day might also impact their capacity to consume nutritious foods. Many 

inequalities are place-based, and one's access to pleasant green spaces can have an effect on 

physical activity, or the lack thereof69. Similarly, SES often influences quality of education70 and 
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the capacity to pursue higher education71, which then affects job prospects72, which then 

potentially affects frequency of cognitive activity and stimulation.  

Tools that help promote health equity might help to combat the effects of the SES-

related factors described above. For instance, providing subsidies for healthy and nutritious 

foods to make them more affordable may encourage healthier eating habits. Similarly, 

increasing the minimum wage might help low SES individuals and families achieve a healthier 

work-life balance. Limiting the construction of new buildings and lobbying for additional green 

spaces, and the maintenance of such spaces, particularly in low SES neighborhoods, would 

potentially encourage low SES families to be more physically active day to day.  

Phase 4: Intervention Alignment and Intervention Design 

Although AD is, at its core, a disease characterized by neurodegeneration, it is evident 

that AD is also a public health issue. While pharmacologic treatments are an option post-

diagnosis, none of the available drugs have a legitimate beneficial effect in terms of preventing 

neuronal damage or reversing symptoms5. Thus, in order to prevent the stark increase in 

prevalence and incidence of AD, a shift in focus is warranted. AD has a range of determinants 

that are influenced by an array of factors, all detailed in phases 2 and 3, but a single intervention 

cannot address all of these. Based on information gathered from the needs assessment phases, 

I propose a multi-component dance therapy intervention, Dance for AD, to help prevent 

cognitive decline amongst those with AD-related dementia, thereby improving their quality of 

life.  

Dance for AD: Intervention Alignment and Theoretical Framework 

Firstly, to support the idea that a dance program for AD should be implemented, I will 

use Ellen Langer’s theory of mindfulness/mindlessness–mindfulness refers to the conscious 

awareness of context while mindlessness is characterized by a state of reduced attention73. 

Alexander, Langer, and colleagues74 found that mindfulness, stimulated when people enter new 

environments or are exposed to novel stimuli, can mediate improvements in cognitive 

functioning of the elderly. Program components based upon this theory will address 

determinants of AD related to the social environment.  

Additionally, I will use the theory of cognitive reserve, which is the idea that our brains 

can sustain damage up to a certain threshold before clinical expression of diseases such as AD 

manifests. If neurodegeneration damages a certain pathway, cognitive reserve allows for the 

use of alternate pathways as a means of compensation, which would make one more resilient to 

the pathological progression of AD75. Erickson and colleagues76 found that exercise increases 

the size of the hippocampus, the brain structure that is largely implicated in AD due to its 
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significant role in learning and memory, and improves memory. This aligns with the findings of 

the studies described previously6,8-10,12-20, which suggest that cognitive leisure activity and 

physical activity appear to mediate disease progression. Researchers have postulated that the 

means by which such activity prevents or delays disease progression is through its ability to 

build up cognitive reserve. Thus, an intervention based upon the cognitive reserve hypothesis 

will target the behavioral determinants of AD. 

To further address the importance of social interactions in the context of AD disease 

progression, I will ground my work in the biopsychosocial model30, focusing on the idea that our 

biological and psychological well-being is largely influenced by the nature of our day-to-day 

social interactions. Spector and Orrell77 developed a biopsychosocial model of AD/dementia that 

accounts for both fixed factors and what they call tractable factors, those that can be addressed 

and changed through effective interventions. Psychosocial tractable factors include mental 

stimulation, social psychology, and environment. Psychosocial interventions to address these 

factors are behavioral interventions, social interventions, and multi-sensory stimulation77. 

Together, these theories, in addition to the information detailed in previous sections, 

have informed the development of Dance for AD. A conceptual model of the intervention and its 

expected effects on Phase 2 and Phase 3 factors is shown below (Figure 1). A table detailing 

how the theories were integrated into the intervention design and which Phase 3 factors are 

directly addressed by planned program activities can be found in Appendix A.  

 

Figure 1. Dance for AD conceptual model.  
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Dance for AD: Program Overview 

Dance for AD is a multicomponent dance intervention that has been informed by an in-

depth community needs assessment and literature review. The program will have three general 

components: (1) follow-along dance sessions, (2) improvisational dance sessions, and (3) 

intergenerational dance sessions. There will be three one-hour sessions per week, and each 

session will focus on a different component of the intervention. The follow-along dance sessions 

and improvisational dance sessions will target the dyad (an AD patient and their caretaker). The 

intergenerational dance session, while still open to caretakers, will focus on bringing AD patients 

and their grandchildren or great grandchildren into the same space if possible. Children from the 

community will be invited to participate as well. Participation in Dance for AD programming will 

be free of charge. 

While the program components of this intervention are flexible and can be adapted to 

different populations across the nation, and even around the world, the target of this specific 

intervention is adults 65 or older that attend two community centers in the Bronx: the New 

Settlement Community Center and Bronx House. Rationale for choosing these two community 

centers, specifically, is detailed later. The Bronx was chosen as the target location based on the 

New York-specific health statistics described previously, and because it is a borough that has 

been underserved in many ways. There is a stark lack of AD resources in the Bronx, so the 

community stands to benefit greatly from this intervention. Additionally, the wealth of performing 

arts resources in New York City will undoubtedly aid in program implementation.  

Dance for AD: Learning From and Adapting Prior Interventions  

The Follow-Along Dance Sessions 

The curriculum for the follow-along dance sessions will be modeled after the Dance for 

PD curriculum. Movement in these sessions will be rooted in either ballet or zumba. For the first 

half of each class session, participants will be seated in chairs and while there will be some 

motion in the legs and feet, the focus will be on arm movements. Classes will emphasize 

different qualities and textures of movement. In the second half of class, participants will shift to 

standing and begin moving through space as their bodies allow–seated options will also be 

demonstrated throughout the rest of the class session. By this point in the class, there will also 

be a stronger focus on oppositional movement–for example, moving the right arm and left leg 

simultaneously–to engage different parts of the brain. To make the course content more easily 

digestible, instructors will use relatable analogies whenever possible. For instance, to elicit 

different qualities of movement in the arms, instructors might use the image of rolling hills to 

describe a fluid motion while sharper movements and clearer lines of motion might be likened to 
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the tall peaks of a mountain. Because the classes will be follow-along, not every session will be 

the exact same, but each session will follow the same general curriculum (seated to standing to 

moving through space). In addition, to capitalize on the multi-sensory stimulation element of 

psychosocial interventions as suggested by Spector and Orrell77, some class sessions may 

incorporate the use of small, simple props.  

The Improvisational Dance Sessions 

Improvisation is an important component to include in a dance intervention for older 

adults with AD because it allows them to make their own movement choices, thus encouraging 

agency. The design of the improvisational sessions will draw upon pilot work and preliminary 

research on improvisational dance and Parkinson’s Disease. These sessions will follow the 

IMPROVment® method, developed by Christina Soriano, which is grounded in four core 

principles: (1) non-judgement, (2) non-competitiveness, (3) curiosity and playfulness, and (4) 

risk-taking78. Staying true to these principles is key to ensuring the comfort of participants and 

the success of improvisational dance sessions. Soriano uses verbal auditory cues to activate 

imagination78. This will be adapted and integrated into the improvisational component of my 

intervention to encourage storytelling. Participants may be asked to enact, through movement, a 

particular scenario such as going to the park. They will be asked to draw from whatever 

memories they have in that moment, even if those memories are from childhood. Another 

movement prompt will be to have participants draw their names in space using both arms and 

both legs at some point in the process. In addition to verbal auditory cues, music will also be 

used as a cue–participants will be asked to simply respond to a track. For the older adult 

population, You are My Sunshine would be a good option as it is likely to elicit feelings of 

nostalgia, which would then lead to strong memories. Pacing, or the rate at which new 

movement prompts are presented79, will be used as a tool to maintain variability in movement 

throughout the session. Variability in movement may act as a novel stimulus to the motor cortex, 

thus facilitating new motor pathways, thus leading to a potential increase in cognitive reserve.  

In addition to using the IMPROVment® method, part of the improvisational curriculum 

will be contact improvisation. Touch is an essential component of contact improvisation, and is 

critical to emotional well-being and social connection. Previous studies on the effects of a tango 

dance intervention and Parkinson’s Disease have demonstrated that the social aspect of the 

tango dance classes had positive effects80. Tango is a partnered ballroom dance style–thus, the 

role of touch and partnering likely impacted the social effects of the intervention. Furthermore, 

Hackney and Earhart81 have found that participants in partnered dance classes express more 

enjoyment and interest in continuation compared to participants in non-partnered dance 
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classes. Contact improvisation is a partnered modern dance style in which dancers must create 

movement in the moment in response to the movement and touch of other dancers around 

them, thus integrating tactile, visual, and vestibular feedback82. It requires that participants be 

mindful as they must adapt to surprises and novel stimuli spontaneously. This technique will be 

integrated with the IMPROVment® method to further encourage storytelling. Using this 

integrated method, dyads will be instructed to work together to recreate a pleasant memory.  

The Intergenerational Dance Sessions 

The intergenerational dance sessions will contain elements of both the follow-along 

curriculum and the improvisational dance curriculum as described above. What sets these 

sessions apart is the emphasis on the intergenerational component–in these sessions, older 

adults with AD, along with their caretakers, and elementary school-aged children will go through 

the dance class together. At times, they will simply exist in the same space, while at other times, 

small groups of older adults and children will work together to create movement and tell a story. 

Children from the local community will be invited to participate, but older adult participants will 

be welcome to bring their own family members as well. If this is an activity that participants 

enjoy, it can be easily adapted and recreated in the comforts of their own homes.  

Phase 5: Implementation 

Program Funding and Financing 

To ensure the successful implementation of the multicomponent intervention detailed 

above, many factors will need to be considered. Firstly, financial support plays a significant role 

in intervention implementation. To secure funding for this project, I will partner with CaringKind, 

as it is already a well-established organization with a proven track record of success and 

positive impact. With this relationship secured, I will submit a grant proposal to the Andrew W. 

Mellon Foundation, as this intervention is relevant to its Arts and Culture program area83. In this 

proposal, I will emphasize the various dance elements and the intergenerational component. I 

will also submit a grant proposal to the New York Community Trust, as the Dance for AD 

program is relevant to older adults and health/behavioral health, both of which fall into the 

Trust’s Healthy Lives program area84.  

Program Staff and Training  

Once funding has been secured, I will need to assemble a team of program staff and 

establish training protocols. Three teachers will be hired to lead the intervention sessions (one 

per session type). Teacher candidates should have abundant dance experience and at least 1-2 

years of teaching experience, given the vulnerability of the target population. Experience 

working with older adults and/or dementia patients is not necessary, but would be a plus. 
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Volunteers and unpaid interns will be recruited to help facilitate the dance sessions. Volunteers 

and unpaid interns should be individuals looking to pursue dance as a career, or those who 

simply have a passion for dance and want to give back to the community. Given the extensive 

performing arts community in NYC, finding people with dance experience who are interested in 

leading these intervention sessions should not be too difficult.  

In assembling the initial program team, it will be important to consider the needs of the 

target population. Ideally, to ensure cultural/linguistic competency and maximize inclusivity the 

team will be ethnically and culturally diverse and well-rounded. Specifically, given the large 

Hispanic population in the Bronx, the target area, some of the program staff must be bilingual–

fluent in both English and Spanish. At least two volunteers at every session should be bilingual 

in order to meet the needs of the community and ensure equal access to the curriculum.  

Since there is not yet an established training curriculum for AD dance program 

facilitators, all dance teachers hired to help lead this intervention will be required to go through 

the Dance for PD training program for facilitators, which will be subsidized, if they have not 

previously done so. This training program will teach program staff how to tailor class curricula to 

older adults and adapt to their specific needs. Additionally, as CaringKind will be a partner in the 

implementation of this program, all program staff (including volunteers and interns) will attend 

workshops hosted by Meredith Wong. These workshops will cover the needs of AD patients and 

caretakers, and “best practice” approaches to working with patients experiencing cognitive 

decline. This knowledge, in addition to the Dance for PD training, will allow teachers to design 

curricula that effectively address the needs of AD dyads.  

Gaining Trust, Introducing the Intervention and Marketing Strategies 

The next step in the implementation process is to gain the community’s trust. 

Trustbuilding is difficult and takes time, but is critical when introducing new programs. During my 

conversation with Meredith Wong, she described the lack of trust in services amongst the 

population in the Bronx. The population in the Bronx has so often been neglected and 

overlooked that they have no real reason to trust in services–thus, initial efforts will focus on 

establishing trust by having program staff slowly and naturally integrate with the community. 

Ideally, some of the volunteers and interns will have lived in the Bronx themselves. This shared 

experience with members of the target population will help foster a stronger working and 

personal relationship.  

Another key to successful programming is marketing. When introducing and marketing 

the dance intervention, it is crucial that all communications regarding the program are honest, 

and that the program operates with full transparency with regard to its goals and objectives. The 
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intervention will be marketed in the Bronx prior to its start–program staff will host information 

sessions at the two host community centers. Informational flyers and brochures, printed in 

English and Spanish, will be distributed to community members and pasted throughout the 

community center campuses. The flyers and relevant Dance for AD information will also be 

distributed to senior centers in the neighboring communities. The flyers will emphasize that the 

intervention is targeted toward those 65+ with AD and their caretakers. Since the target of the 

intergenerational component is broader, separate flyers will be created to advertise this aspect 

of the program. In addition, the team will hold outreach meetings with local healthcare providers, 

neurologists in particular, who will help distribute flyers and refer interested patients to the 

program. After the program starts running, information about the program is expected to spread 

by word of mouth, which will help garner interest and draw in additional participants.  

Implementation Plan 

Setting 

After the steps described above have been completed, implementation of Dance for AD 

can truly begin. The Bronx spans a large area and the borough as a whole has traditionally 

been underserved, so it is important that the intervention roll out at multiple locations within the 

Bronx to promote accessibility, as public transportation is generally not easily accessible to 

older adults. Initially, the program will roll out at two locations: the New Settlement Community 

Center in western Bronx, and Bronx House, located in eastern Bronx. While community centers 

attract not only seniors and might thus present challenges in targeting the community of interest, 

AD patients, they are ideal in that they sit in centralized locations and are already equipped with 

the space and resources to host Dance for AD. Additionally, since these community centers 

already offer a wide range of activities and programs that are well-known and utilized, they 

should already hold the community’s trust, which is the key to getting our foot in the door. 

The New Settlement Community Center serves students from three public schools, their 

families, and members of the surrounding community85. Previously, CaringKind, in partnership 

with the Alvin Ailey American Dance Theater, piloted a dance for dementia program at this 

location. The pilot program saw mild success and has since been put on pause due to Ailey’s 

inability to rework and support the program at this time (Meredith Wong, oral communication, 

March 2022). The fact that a dance intervention for dementia has been piloted in this community 

previously will make the idea of Dance for AD more familiar and acceptable, thus allowing for a 

smoother implementation process. The New Settlement Community Center, which has state-of-

the art facilities and occupies 28,000 square feet85, undoubtedly has the space and capacity to 
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host Dance for AD classes. Furthermore, its proximity to an elementary school85 makes it a 

convenient location to host the intergenerational dance sessions.  

Bronx House serves a diverse community, including youth and senior populations86. Like 

New Settlement, Bronx House is a convenient place to gather children and older adults for the 

intergenerational component of the intervention, as existing programs already serve both 

populations. Additionally, there are already performing arts classes that take place in this space, 

which includes a dance studio86. This suggests that Bronx House has the space and capacity to 

host Dance for AD programming. Additionally, implementing Dance for AD in a community 

center that is already well-established and serving a large proportion of the local community will 

allow for increased marketing opportunities within the local community, as well as increased 

stakeholder support for the program.  

Timeline & Entry into the Program 

Caretaker-patient dyads and/or AD patients may participate as regularly and frequently 

as they wish, so the length and extent of participation for each dyad may differ from the overall 

timeline and lifespan of the program. Entry into the Dance for AD program will be rolling. 

However, for ease of attendance and evaluation, start dates will be limited to the first week of 

each month. Although attendance will be recorded at each session for evaluation purposes, 

consistent attendance is not required, though it is strongly suggested. 

The program will be rolled out at the two locations simultaneously, and will run for a 

minimum of one year according to the intervention plan and program curriculum detailed in 

phase 4. Ideally, if program evaluation results are positive, a larger cohort of volunteers and 

additional teachers will be recruited as needed to continue facilitating the intervention in these 

communities beyond the initial one-year run.  

Phase 6: Process Evaluation 

Evaluation is critical to any successful intervention. Thus, it will be important to evaluate 

Dance for PD on a regular basis. The first evaluation component is process evaluation, which 

measures the extent to which a program runs as it was designed to31. Key components of the 

process evaluation are context, reach, dose delivered, dose received, fidelity, and 

implementation. Context refers to the relevant socioeconomic and political forces that might 

influence intervention implementation87. In the context of Dance for AD, this will include 

measures of program budget, as well as social and economic support of the program and its 

host community centers. Reach will measure the scope of participation87 in each component of 

the intervention using data aggregated from attendance sheets. Dose delivered will track the 

number of dance sessions held, while dose received will track the extent to which participants 
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engaged with the program components. Fidelity will measure the quality of implementation87, as 

defined by the extent to which implementation followed the Dance for AD curriculum guide 

(Appendix B). Implementation is a composite measure of reach, dose delivered, dose received, 

and fidelity87.  

Data that informs the process evaluation will be collected as the program runs its course 

using tools such as activity logs, and through focus groups, key informant interviews, and 

observation of the program in action. All of these process evaluation methods have been used 

previously88. To ensure the validity of evaluation results, the program team will enlist a third 

party to conduct its process evaluations. The evaluators will collect and analyze data according 

to a process evaluation guide (Appendix C), exercising objectivity through the entirety of the 

evaluation process.  

Phase 7: Impact Evaluation 

In addition to the process evaluation, it is important to conduct impact evaluations, which 

assess changes in the determinants and factors detailed in phases 2 and 331. Measures of 

impact will be designed based on the theories underlying the design of the program, which 

helped align the various elements of the multicomponent intervention to the different 

determinants and factors. Upon entry into the Dance for AD program, all participating dyads will 

be administered a written survey (Appendix D1) to collect baseline data on the AD patient. 

Baseline, in this context, refers to each AD participant’s level of engagement in physical and 

social activity, and associated attitudes, prior to starting the Dance for AD program. All 

participants will be asked to complete a follow-up survey (Appendix D2) consisting of the same 

measures every 3 months, as well as at the end of the one-year period, in order to track the 

impact of the intervention across the different elements of the conceptual model depicted in 

Figure 1. In addition to the written surveys, program staff will work with the third-party evaluators 

to conduct focus groups and interviews with randomly selected dyads to gather additional 

qualitative data that will better inform the impact evaluation.  

Phase 8: Outcome Evaluation 

The final phase of the PRECEDE-PROCEED Model, and the last of the evaluation 

components, is outcome evaluation, which measures the overall effect of the intervention on 

health and quality-of-life indicators31. As described above, the primary goal of the intervention is 

to mitigate cognitive decline and delay disease progression amongst AD participants, thereby 

improving quality of life. While having a single neurologist conduct Mini-Mental State 

Examinations89 for each AD participant pre- and post-intervention would offer the most reliable 

measure of change in cognitive status, this is not plausible given the nature of the program’s 
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funding, and is neither time-efficient nor cost-efficient. Instead, the caretakers who participated 

in the intervention alongside AD participants will be administered a written survey (Appendix E). 

Survey questions will ask caretakers to report any noteworthy changes observed among AD 

participants since starting the Dance for AD program, with regard to overall cognitive status and 

day-to-day behavior. Quality of life indicators such as mood and capacity to function 

independently will also be measured.  

Since caretakers who participated in the intervention as part of a dyad may be biased in 

their observations, it will be important to gather qualitative data from non-biased sources who 

are also close with AD participants and familiar with their condition. Thus, caretakers in 

participating dyads will be asked to provide the contact information of another close friend or 

family member who understands the participant’s life circumstances. Program staff will conduct 

phone interviews with these contacts to gather unbiased observations regarding noteworthy 

changes in the participants’ cognitive status and behavior since participating in Dance for AD. 

As with the impact evaluation, program staff and the third-party evaluators will conduct focus 

groups and interviews with select program participants in order to get a more in-depth 

understanding of Dance for AD’s overall impact on AD-related cognitive decline. 

Strengths, Limitations, and Future Implications 

Dance for AD has a strong theoretical basis and is based upon a wealth of literature that 

provides evidence for the success of such a program. As detailed in the background section, 

previous studies have shown that interventions aimed at increasing physical activity are 

efficacious in mitigating the negative effects of AD6,8-10,12-20. Some studies have demonstrated 

the therapeutic effects of music in the context of AD15,16,18, while others have shown that 

intergenerational programming has positive effects25-28. Dance for AD, as proposed and 

described above, is an intervention that encompasses all of these components–physical activity, 

music, and intergenerational programming. Thus, its capacity to mitigate the negative effects of 

AD should exceed that of previous behavioral interventions. In addition, the ideas behind my 

intervention were informed and inspired by conversations with several professionals who have 

had first-hand experience either working with the local AD population, or in leading related 

behavioral programs.  

While using the PRECEDE-PROCEED Model was useful in guiding the development of 

Dance for AD and my intervention and evaluation plans, conducting a needs assessment in the 

Bronx would better inform the details and logistics of my intervention. For instance, although the 

New Settlement Community Center and Bronx House were not selected entirely arbitrarily, a 

more in-depth understanding of AD-related healthcare disparities within the Bronx might 
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influence my decision to roll out Dance for AD at any given location. Therefore, if Dance for AD 

were to be implemented in the community in the future, a community needs assessment would 

be warranted.  

Additionally, it is important to acknowledge the realities of COVID-19 and its lasting 

effects. The pandemic continues to interfere with the community’s capacity to hold large 

gatherings, especially in indoor spaces. Dance for AD was designed under the assumption that 

things will soon return to normal, and that indoor gatherings will soon be safe again. However, 

given the data and current predictions, this is unlikely and thus presents a threat to the 

plausibility of Dance for AD being rolled out in the next few years. The dance sessions will be 

conducted indoors–assuming large turnout and a growing number of participants over time, this 

will not be safe for participants given the increased vulnerability of older adults. Thus, having no 

plans for virtual participation is a weakness.  

While the shift to the virtual space amidst COVID-19 has shown that virtual programming 

allows for increased inclusivity and participation in various activities, Zoom and other 

technologies like it were not designed to share dance or music. Thus, a long-term virtual dance 

intervention would be difficult to implement, less effective, and likely less enjoyable given 

frequent lags in video and audio elements. While a hybrid design is a potential compromise, it 

presents its own difficulties, as volunteers and teachers would then have to divide their focus 

between in-person participants and virtual participants–all participants deserve undivided 

attention. Future efforts should examine how best to implement Dance for AD in the context of 

COVID-19 while also avoiding the obstacles created by virtual and hybrid programming. 
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 Appendix A. Intervention matrix detailing how Dance for AD integrates theory and what impact it will have on phase 3 factors.  

Type of Objective /  
Program Outcome 

Theories/Models Intervention Component & 
Program Activities 

Phase 3 Factors Addressed 

Behavioral  
(Behavior = physical 
activity)  

● Theory of Cognitive Reserve 
○ Physical activity (through 

dance) likely builds up 
cognitive reserve 

● Biopsychosocial Model 
○ Use of props = multi-

sensory stimulation (a 
psychosocial intervention)  

Follow-Along Dance Sessions 
● Participants follow teacher 

through entire session 
● Movement rooted in ballet 

and/or Zumba 
● Seated → standing → across 

the floor  
● Some classes may make use of 

small & simple props 

● Attitude toward physical activity 
(predisposing) 
○ Dance is fun  

● Physical comfort (reinforcing) 
○ Seated option 

● Encouragement from caretakers 
(reinforcing) 
○ Targeted at dyads 

● Access to space/programming 
(enabling) 

Behavioral  
(Behavior = physical 
activity)  
 
Environmental 
(Social environment) 

● Theory of Mindfulness/ 
Mindlessness  

○ Tactile feedback & 
variability in movements = 
novel stimuli 

● Theory of Cognitive Reserve 
○ Physical activity builds up 

cognitive reserve 
● Biopsychosocial Model 

○ Touch → increased sense 

of social connection 

Improvisational Dance Sessions 
● Focus on storytelling  

○ Verbal auditory cues used as 
a guide  

○ Music as a cue – use tracks 
that participants are familiar to 
evoke emotional response 

● Contact improvisation 
○ Partner work / responding to 

surprise movements & touch 

● Attitude toward physical activity 
(predisposing) 
○ Dance is fun  

● Physical comfort (reinforcing) 
○ Seated option 

● Encouragement from caretakers & 
others in social network (reinforcing) 
○ Targeted at dyads 
○ Partnering work 

● Access to space/programming 
(enabling) 

Behavioral  
(Behavior = physical 
activity)  
 
Environmental 
(Social environment) 

● Theory of Mindfulness/ 
Mindlessness  

○ Same as above; bringing 
children into the picture is 
also a novel stimulus 

● Theory of Cognitive Reserve 
○ Same as above 

● Biopsychosocial Model 
○ Intergenerational activity = 

change in social psychology 
& environment 

Intergenerational Dance Sessions 
● Movement curriculum 

containing a mix of follow-along 
and improv elements 

● Bring elementary-aged children 
and older adults into the same 
space and have them dance 
together 

● Attitude toward physical activity 
(predisposing) 
○ Dance is fun  

● Physical comfort (reinforcing) 
○ Seated option 

● Encouragement from caretakers & 
others (reinforcing) 
○ Targeted at dyads 
○ Presence of children 

● Access to space/programming 
(enabling) 
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Appendix B. Dance for PD Curriculum Guide. 

Follow-along Dance Sessions 

● Each class should progress from seated movement to standing movement, and 

gradually, to across-the-floor movement (as physical condition allows).  

○ Exercise flexibility in adapting course content to the physical needs of each 

participant. Provide seated options throughout the course of the class to those 

that need it.  

● At some point during the class, focus on oppositional movement–left arm in sync with 

right leg, right arm in sync with left leg.  

● Use different qualities of movement–sharp and linear vs. soft and flowy.  

● Use small props from time to time.  

Improvisational Dance Sessions 

● Start with a warm-up consisting of breathing exercises and slow, easy movements. 

Focus on connecting breath to movement.  

● Use verbal auditory cues. Examples include: 

○ Ask participants to draw from memories to enact a particular scenario such as 

going to the park and having fun with friends.  

○ Have participants draw their names in space using different body parts.  

● Use music familiar to participants to elicit strong emotional movements and ask them to 

respond in movement.  

● Halfway through the class sessions, transition into partner work and contact 

improvisation, still using both verbal and musical cues. 

● Exercise flexibility in adapting course content to the physical needs of each participant. 

Provide seated options throughout the course of the class to those that need it.  

Intergenerational Dance Sessions 

● Pair elementary-aged children and AD participants / caretaker-participant dyads.  

● Combine elements of both the follow-along dance sessions and improvisational dance 

sessions.  

● Exercise flexibility in adapting course content to the needs of each participant. Provide 

seated options throughout the course of the class to those that need it.  
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Appendix C. Process Evaluation Guide.  

Context: What socioeconomic and political forces, if any, influenced the implementation of the 

intervention, either positively or negatively? Things to consider include project budget, total 

operating budget of the community centers, support of the program being implemented in those 

communities, etc.  

Reach: How many candidates applied to be Dance for AD teachers? Did the 3 teachers hired 

receive proper training? How many volunteers were recruited and actively worked throughout 

the year? By how much did the initial program staff team grow over the course of the year? 

Based on data collected through attendance sheets, how many people with AD participated in 

the program in total? How many people with AD participated for at least 3 consecutive months? 

6 months? The whole year? How many caretakers participated? How many children were 

involved in the intergenerational component of the program? Answer all of the above questions 

both in aggregate, as well as for each program component individually (follow-along, 

improvisation, intergenerational).  

Dose Delivered: Based on attendance records, how many follow-along dance sessions were 

held over the course of the year? How many improvisational dance sessions were held? How 

many intergenerational dance sessions were held? How long did each of these dance sessions 

last? 

Dose Received: Based on observations of select sessions and participant surveys, what 

proportion of participants were actively engaged in program activities?  

Fidelity: Did the initial implementation of Dance for AD go smoothly? If not, what challenges 

arose as the intervention was rolled out in the two community centers and how were these 

challenges addressed? Among the teachers and volunteers hired, how many had prior 

experience working with older adults and/or patients with dementia? Based on surveys and 

interviews with the initial program staff, were the workshops led by Meredith Wong useful in 

teaching best practice approaches to working with people with cognitive decline? Did the 

program team adapt program activities according to the participants’ needs?  

Implementation: Based on answers to the above questions, evaluate the overall strengths and 

weaknesses of Dance for AD as it was implemented in the two community centers.  
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Appendix D1. Pre-participation survey to be administered prior to the participant’s first session 

in the Dance for AD program. 

*Note: If AD participants are unable to fill in the answers themselves, a caretaker or program 

staff member may help them. If they are not lucid or unable to comprehend the questions, a 

caretaker or family member who knows them and their routine well may answer on their 

behalf.   

Questions for the AD participant: 

AD Participant Name: ___________________________________________ 

On average, how many times per week do you engage in physical activity? When you engage in 

physical activity, for how long does the session last? 

  

What physical activities do you engage in on a regular basis (at least once a week)? 

  

In general, do you enjoy exercise? Why/why not? 

  

Do you feel that the community offers you opportunities to engage in physical activity? 

  

How many times per week do you engage in social activities with friends/families/caretakers? 

With strangers? 

  

In general, do you enjoy engaging in social activities? Why/why not? 

  

Do you feel that you have adequate opportunity to engage in a range of social activities? 

  

Questions for caretakers/family members/friends to answer regarding the AD participant: 

AD Caretaker Name: ____________________________________________ 

Will you be participating in the program alongside the AD participant? 

  

Does the AD participant actively engage in physical activity of their own accord, or do they have 

to be convinced? What feelings, attitudes, and beliefs regarding exercise do they hold? 

  

Does the AD participant engage in social activities willingly, or do they have to be convinced? 

What feelings, attitudes, and beliefs regarding engaging in these activities do they hold? 
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Appendix D2. Post-participation survey to be administered every 3 months following the 

participant’s first session in the Dance for AD program through the end of the program’s one-

year initial rollout period. 

*Note: If AD participants are unable to fill in the answers themselves, a caretaker or program 

staff member may help them. If they are not lucid or unable to comprehend the questions, a 

caretaker or family member who knows them and their routine well may answer on their 

behalf.   

 Questions for the AD participant: 

AD Participant Name: ___________________________________________ 

  

On average, how often do you engage in physical activity every week (ex: once a week, four 

times per week)? 

  

In general, do you enjoy exercise? Why/why not? Has the Dance for AD program changed your 

attitude toward physical activity? 

  

Has the Dance for AD program offered you more opportunities to engage in physical activity? 

  

How many times per week do/did you participate in Dance for AD class sessions? Which 

session types (follow-along, improvisational, intergenerational) were your favorite to participate 

in? 

  

In general, do/did you enjoy the different components of the Dance for AD program? 

  

Outside of Dance for AD, how many times per week do you engage in physical activity? Social 

activity?   

  

Questions for caretakers/family members/friends to answer regarding the AD participant: 

AD Caretaker Name: ____________________________________________ 

  

What changes, if any, in feelings/attitudes/beliefs have you noticed in the AD participant with 

regard to exercise? With regard to engaging in cognitive/social activity? 
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Appendix E. Outcome evaluation survey to be administered to the AD participant’s caretaker. 

  

Please detail any changes you have observed in the AD participant’s overall cognitive status 

since starting the Dance for AD program. 

  

Has the AD participant experienced lucid moments since starting the Dance for AD program, 

either during the dance sessions or outside of them? 

  

Please detail any changes you have observed in the AD participant’s day-to-day behavior since 

starting the Dance for AD program. 

  

Please detail any changes you have observed in the AD participant’s overall mood since 

starting the Dance for AD program. 

  

Please detail the AD participant’s capacity to function independently now, as compared to prior 

to starting the Dance for AD program, and as compared to what was “expected” in terms of 

disease progression and prognosis according to the AD participant’s physicians. 

  

 


