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SPECIFIC AIMS  

Hypertension (HTN) occurs when blood pressure (BP), which is the force of blood pushing against the walls of 
blood vessels, is consistently too high. A BP reading that would be considered high is either 130mmHg for systolic blood 
pressure or 80mmHg for diastolic BP [1]. HTN is a leading cause of cardiovascular disease (CVD) and stroke, which can 
lead to death. For every 20-mm Hg increment of systolic BP or 10-mm Hg increment of diastolic BP there is a doubling of 
the risk for a fatal cardiovascular event [2]. HTN is also the leading cause of disability-adjusted life years (DALYs) 
worldwide [3]. Over 72 million people in the United States were living with HTN [4-6]. HTN can be caused by stress, poor 
diet, increased alcohol consumption, and lack of physical activity. Gentrification, the transformation of neighborhoods from 
low to high value, may be another factor for a range of negative health outcomes including HTN and cardiovascular 
disease [7-9], likely due to changes in the social and physical environment that can lead to displacement and isolation 
resulting from disrupted social networks, violence, a lack of healthcare and healthy food. Gentrification disproportionately 
affects minority communities in urban areas, which can be seen in Atlanta, Georgia (GA). This can create feelings of 
social and racial isolation as the demographics and socioeconomic status (SES) of a community profile shifts. These 
feelings of isolation can also contribute to negative health outcomes. It is known that African Americans suffer from HTN 
at higher rates than other racial groups [10]. 

Therefore, there is a need for interventions that can improve BP status for those living in gentrified neighborhoods 
in Atlanta. By intervening in these neighborhoods, individual and population level health outcomes can be improved. As of 
2010, half of the major cities in the United States had at least one neighborhood undergoing gentrification[11]. Atlanta, GA 
is the proposed city of interest for this intervention based on data showing CVD as the leading cause of death in GA; and 
as of 2009, 31% of adults in this state had HTN. This was up from 26% in 1999 [12]. Additionally, Atlanta is under rapid 
gentrification. As data from 2000-2015, 46.2% (n=30) of eligible US Census tracks in Atlanta are gentrifying, up from 
15.7% (n=13) in 1999-2000 [13]. In comparison to other cities in the Southeast, this is rather high. For example, Memphis, 
TN has 8.8% (n=7) of eligible tracts gentrifying [13].   

The literature proposes three recommendations to improve the research around gentrification: researching stages 
of gentrification, include built, natural, and social environments in the research, and explore mediating and moderating 
impacts on gentrification [9]. A yoga intervention would meet these three recommendations. Mind-body interventions such 
as Yoga, Thai Chi, and Qigong have been shown to improve HTN [14-17]. These studies have not been conducted 
specifically within gentrified neighborhoods. In order to close this population gap, we propose an accessible yoga 
intervention within gentrified neighborhoods to prevent and decrease rates of HTN. This examines whether engaging in 
frequent community- based yoga classes can prevent, manage, or decrease rates of HTN among legacy residents in 
these neighborhoods. The following aims are proposed in order to improve HTN outcomes in gentrified neighborhoods in 
Atlanta, GA.  

 
Aim 1: Design a mind-body yoga intervention for adults living in gentrified neighborhoods of Atlanta, GA in order to 
reduce BP.  
 
Aim 2: Implement the 12-week yoga intervention in recreation centers in gentrified neighborhoods across Atlanta, GA.  
 
Aim 3: Evaluate the intervention by assessing the BP status of participants before, during, and after the implementation in 
order to assess the efficacy of the yoga intervention in reducing BP.   
 

The goal of this intervention is to better understand the impact of the yoga on HTN rates for individuals residing in 
gentrified neighborhoods using Atlanta, GA as the first city of interest. We will be focusing on legacy residents who have 
lived in the neighborhoods prior to the onset of gentrification. The Centers for Disease Control and Prevention (CDC) 
states that Gentrification is a Public Health issue and the proposed intervention aligns well with the NIH FOA calling for 
physical activity interventions designed for at least two levels of the socio-ecological model [7]. Our intervention is a prime 
example of the importance of the socio-ecological model which demonstrates how individuals and the environment 
interact and effect behavior. This yoga intervention is designed to address the intrapersonal, interpersonal, and 
community levels of the socio-ecological model [18]. Our intervention promotes health and has the potential to be scalable 
[19]. We hypothesize that participants in this yoga intervention will see a decrease in their BP over time. The success of 
this non-pharmacological approach would elevate the benefits of mind- body exercise in a community setting for BP 
management. These positive implications could allow for funding similar interventions nationally, while changing the 
landscape of HTN and other related conditions which would be impactful for healthcare, the economy, and population 
health. 
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2. Research Strategy 

2.1 Significance  
2.1.a. Hypertension must be addressed as a social-environmental health problem. In the United States alone, 
approximately 46,000 adult deaths could be prevented through improved BP control every year [4]. Meanwhile in the state 
of Georgia, CVD is the leading cause of death. In 2008, 940 of CVD related deaths were attributed to HTN specifically 
[12]. HTN is a leading cause of CVD, stroke, and DALYs. Many lifestyle factors have been identified in HTN prevention 
and control, including social factors and one’s neighborhood [3]. These factors include gentrified neighborhoods. 
Gentrified neighborhoods have been shown to have various positive and negative effects on individuals and populations 
[20]. Negative effects are an increase in chronic conditions including HTN and other comorbidities such as pre- term 
births, high cholesterol, mental health issues, as well as stress and isolation [8, 20]. Stress is another risk factor for HTN. 
Racial discrimination and segregation occur in many gentrified neighborhoods. This can create a stressful living 
environment for racial minorities and low-income legacy residents, which can lead to an even greater risk for increased 
BP [21]. Isolation due to gentrification is also common, and this feeling of loneliness can create increased health risks for 
a myriad of conditions including HTN [22]. This finding makes it clear that the environment plays a part in BP outcomes 
and must be addressed for further prevention of CVD, stroke, and death. 

Many people, including those living in gentrified neighborhoods, may not be aware BP is high or that they have 
HTN, in part because these conditions are often asymptomatic and individuals in these communities may also not have 
the resources to seek out medical advice regarding this health problem [20].  

 
2.1.b. Gentrification is an environmental determinant of health. Gentrified neighborhoods are those that decentralize 
poverty in a way that displaces legacy residents who are often low income and/or minorities. It may also isolate them due 
to an influx of new upper-middle class residents. These legacy residents are often already considered vulnerable 
populations. Meanwhile, wealthier, often White residents and businesses move in. This can create social exclusion, 
segregation, and worsening of health inequities. The changes associated with gentrification can lead to racial isolation, 
discrimination, segregation, and overall stress of the legacy residents [23]. There is a high prevalence of gentrification of 
neighborhoods in Atlanta. Based on census tract data, 46.2% of eligible tracts in Atlanta are undergoing gentrification [13]. 
This is a significant proportion of the population experiencing this Public Health issue in addition to the rise in HTN rates. 
Therefore, the proposed intervention will focus on Atlanta, GA for implementation.  

Additionally, many of those who experience gentrification also experience some form of displacement. There are 
those who are physically displaced and must leave the neighborhood due to lack of affordability. Then there are those 
who remain in the neighborhood and experience exclusionary displacement because of the shift in demographics, 
businesses, and other establishments. This can lead to feelings of isolation and loneliness which is also a risk factor for 
HTN [22]. Studies have shown that health is also associated with community involvement and a feeling of control over 
circumstances, as well as the context that life occurs within a neighborhood or community. Social isolation is an additional 
risk factor for morbidity and mortality, making vulnerable populations with HTN in gentrified neighborhoods at an even 
greater risk for adverse health outcomes [22]. This combination of factors can exacerbate HTN among these populations 
leading to an increased risk for CVD, stroke, and death.  

An environmental level intervention is now needed to prevent and control BP and manage HTN rates in gentrified 
neighborhoods. Through population health management of this health problem, consistent decreases can be seen in 
individual and population BP measurements [3].  
 
2.1.c. Yoga can be a tool for managing blood pressure; however prior research has not addressed the priority 
population of those living in gentrified neighborhoods. In order to combat HTN, stress, and the social isolation that 
comes with living in a gentrified neighborhood, a mind- body exercise intervention is one approach that holds promise. 
The National Cancer Institute defines mind- body exercise as “a form of exercise that combines body movement, mental 
focus, and controlled breathing to improve strength, balance, flexibility, and overall health” [24]. Currently about 30% of 
the population participates in a form of mind body exercise, which has been shown to improve blood pressure when it also 
involves spinal manipulation [25]. Yoga is an excellent form of mind body exercise that has proven to manage BP through 
breathing and meditation techniques [15, 16]. Previous studies have focused on yoga interventions in order to lower BP 
among specific demographics such as Hypertensive adults, and specific subpopulations of women [16, 26]. This previous 
research is valuable for proof of concept however it does not assess the value of the intervention on a neighborhood or 
environmental level. The Cramer, et al. study was a successful intervention conducted in Germany involving yoga and BP 
control. It is feasible to implement something similar into these gentrified neighborhoods to manage BP. Based on the 
research conducted in Germany, yoga is safe and effective for people who are taking medications for HTN and it is an 
excellent treatment option for them [15]. Yoga is beneficial for managing HTN because of the breathing and meditation 
techniques incorporated throughout the practice that allows parasympathetic activity to increase and sympathetic activity 
to decrease [15]. Although breathing is shown to be the main catalyst for positive change, the yoga postures are also 
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valuable for sustainability of the practice over time. Based on the research conducted in Germany, those who 
incorporated physical postures into their Yoga practice were more likely to continue practicing post-intervention than those 
who only practice breathing and meditation techniques without the postures [15].  

Yoga is a sustainable method for improving HTN in gentrified neighborhoods because participants will leave the 
intervention with a “tool kit” of stress reducing activities. This intervention will be conducted in a community setting, which 
benefits the health of the neighborhood through isolation and loneliness prevention, which in turn also prevents HTN and 
related comorbidities. 
2.1.d. Impact 
After effective completion of this research, it is expected that yoga will be established as a successful intervention for 
preventing and managing high blood pressure for people living in gentrified neighborhoods in Atlanta, GA. This 
intervention has the ability to significantly decrease population HTN rates which in turn lowers the population risk for 
cardiovascular disease, stroke, and death. Participants will be given sustainable strategies for managing their health in a 
community setting. As gentrified neighborhoods continue to be a prevalent issue in the United States, this intervention will 
increase in relevance and acceptability. It has the potential to benefit individuals, communities, and healthcare settings. 
HTN is the leading cause of DALYs. Therefore, by addressing HTN on a population level, this proposal will also address 
DALYs. As of 2017 there were 72.2 million Americans living with HTN and that was projected to increase to 103.3 million 
Americans in 2017 [4-6]. In order to stop this continuous increase in HTN prevalence, successful interventions such as the 
one proposed must be implemented. 

2.1.e. Responsiveness to funder’s priorities. This intervention proposal aligns with the NIH Funding Opportunity 
Announcement (FOA) by the Department of Health and Human Services calling for “Testing Interventions for Health-
Enhancing Physical Activity” [19]. More specifically, this Yoga intervention seeks to be implemented within a population 
“that can benefit from such activity” and can “be made scalable and sustainable for broad use across the nation” based on 
previous research and the current state of HTN and gentrification [19]. This FOA seeks to study participants of diverse 
demographics. Since the proposed intervention is not targeted at any specific race, age, or other demographic, other than 
neighborhood, this will be possible. Gentrified neighborhoods are often populated by minorities and others who 
experience health disparities due to the decentralization of poverty. This yoga intervention also addresses the goal of 
primary outcomes related to studying the statistics related to BP and yoga which could be considered one of the FOA’s 
secondary outcomes. This will study people who are at a high risk for HTN based on their social and environmental risk 
factors [19].  

The following priorities of the National Institute on Minority Health and Health Disparities (NIMHD) interest in a 
“multi-level physical activity intervention align with the premises of this intervention: 1) NIMHD is interested in an 
intervention that prioritizes populations experiencing health disparities including those living in gentrified neighborhoods; 
2) NIMHD would like to focus on economically disadvantaged groups; 3) NIMHD is committed to interventions that bring 
healthy options to these populations under high stress and that allow for the neighborhood social environment to be 
included [19]. 

3. Innovation 

The status quo of research on yoga as a HTN management intervention has focused predominately on the general 
population living with HTN and highly specific sub populations of women [14-16, 26, 27]. Previous studies have not 
targeted residents of gentrified neighborhoods. Therefore, our application of a yoga intervention in gentrified 
neighborhoods in Atlanta is a novel proposal. Our intervention takes into consideration the increased stress and risk 
factors associated with a lack of social cohesion and the detrimental environment legacy residents experience related to 
gentrification. Legacy residents living in gentrified neighborhoods are at risk for many health conditions such as HTN, high 
cholesterol, heart disease, depression, obesity, premature births, low birth weight, and mortality [9, 20]. It is time to 
address the health needs of legacy residents experiencing exclusionary displacement in Atlanta, GA through a 
community- based yoga intervention that has been proven effective in other populations. This has the potential to 
decrease these residents’ risk for developing or worsening HTN.  
 
This intervention will be conducted in Atlanta based on the high percentage of both gentrified neighborhoods in this city 
and high prevalence of HTN in the state of GA. Research has shown that gentrification and one’s environment may be a 
better marker of HTN risk than race or socioeconomic status [8, 10]. This intervention will break down barriers of where 
and who has access to yoga as a means of improving health outcomes. By intervening on a neighborhood level, we 
support the research that states the environment is a determinant of HTN [3, 8, 10]. This yoga intervention opens the door 
for a broader implementation of yoga as a path to population BP management using social cohesion and mind body 
exercise, that has previously proven effective in other populations, to improve health outcomes for people living in 
gentrified neighborhoods in Atlanta, GA and eventually nationwide. 
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2.3 Approach 

2.3.a. Specific Aim #1: Design a mind-body yoga intervention for adults living in gentrified neighborhoods of 
Atlanta, GA in order to reduce BP.  
2.3.a.1. Introduction The primary purpose of this aim is to design a yoga intervention to manage BP in gentrified 
neighborhoods in Atlanta. The specific neighborhoods and locations will be based on qualitative primary and secondary 
research conducted in Atlanta communities of interest. This research seeks to determine which census tracts are the 
highest priority based on stage of gentrification and percentage of low-income, minority, and legacy residents living there. 
These populations are most likely to have sustained exposure to stressors of financial struggles and racial segregation. 
Specific research around this has recently been conducted on African American residents living near the Beltline due to 
“green gentrification” [28]. These populations living in gentrified neighborhoods are at a greater risk of many health 
conditions including HTN [20]. We can define these priority neighborhoods using GIS maps, secondary research and 
reports, key informant interviews of official and unofficial community leaders, and other current city data related to 
population demographics. Along with this primary and secondary research, social cohesion must also be taken into 
consideration when studying neighborhoods and resident health outcomes. We seek to design an intervention that can 
improve the perceived social cohesion of these neighborhoods in order to prevent feelings of exclusion and isolation 
among legacy residents. Specific locations will be determined by the research team based on thematic analysis of 
qualitative research. Our initial location idea is recreation centers within walking distance from our priority population.  

2.3.a.2 Identify gentrified census tracts in Atlanta in order to identify priority neighborhoods for qualitative 
research and intervention implementation. Using GIS and Census data, the research team will identify neighborhoods 
that are considered to be gentrified. Organizations such as the Urban Displacement Project, Housing Justice League, and 
Research Action Cooperative have created detailed maps outlining level of gentrification and other demographics to 
inform our choices [29, 30]. The legacy residents of these neighborhoods who have exposure to the gentrification, will 
likely be under a higher level of stress and exclusionary displacement based on previous research outlining the negative 
stress effects of such living circumstances [28]. This environmental determinant of health is relevant to the BP status and 
health outcomes of the individuals in these neighborhoods. As we determine on which specific tracts to focus, research 
will need to take into consideration the population size, demographics (race, sex, age, marital status), household income, 
and the built environment, including transportation. A lack of transportation access eliminates opportunities for organic 
social cohesion. These are all factors that can influence BP, social cohesion, and overall health. Older populations and 
minority populations are more likely to have higher BP. Those who lack options for transportation will also need to be 
considered when finalizing locations for this yoga intervention, as we do not want transportation to be a barrier to entry for 
those who would otherwise qualify for inclusion. During this preliminary data collection on location, we aim to finalize two 
regions of Atlanta for further investigation. For example, Old Fourth Ward and the West End are known to have a high 
level of gentrification, among other neighborhoods within vicinity to Atlanta’s Beltline [28, 31]. These will be beneficial 
areas to begin the research. 

2.3.a.3 Identify and contact community leaders in gentrified census tracts Once the preliminary research on late- 
stage gentrified neighborhoods in Atlanta has been completed, official and unofficial community leaders in these 
neighborhoods must be identified and contacted in order to conduct qualitative interviews, focus groups, and observations 
of neighborhood meetings and social norms. These leaders will be considered key informants as they will provide specific 
data that will inform the success of our intervention. Examples of such leaders include but are not limited to city and 
neighborhood officials or board members, neighborhood committee members, religious leaders, local business owners, 
managers for non-profit organizations that may interact with legacy residents, educators, and senior center staff. Through 
seeking out these leaders, they may also serve as Gatekeepers to more unofficial community leaders or influencers who 
are well- known by the neighborhood residents but do not serve an official role. These types of leaders are just as 
important as they have an insider’s perspective on the neighborhood needs and assets. They are also trusted conveners 
amongst the neighborhoods. Once these leaders have been identified, we will contact them for permission to speak with 
them further about this intervention. When contacted, they will be notified of incentives for involvement in this research. 
For every activity related to this study, they will receive a $10 Visa gift card. It will be important that these key informants 
are trusted by the potential participants. Their perspectives will inform decisions on behalf of the greater population.  

2.3.a.4 Develop interview guides for community leaders. Interview guides will be developed for the community leaders 
previously identified in 2.3.a.3. These guides will seek to facilitate conversations with the key informants about the 
gentrified communities highlighted for this study. Each interview will aim to last approximately 60 minutes and could be 
conducted virtually or in person (if safe and feasible). Depending on time constraints, we may also conduct focus groups 
in order to hear more voices in a shorter period of time. We will use the Social Cognitive Theory to ask questions 
regarding self-efficacy and social norms of the community in order to understand the population’s level of readiness for a 
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yoga intervention and how to effectively tailor our marketing for recruitment and retention [18]. We will also use the Health 
Belief Model to ask these key informants about perceived susceptibility and severity the community has towards HTN and 
CVD, as well as their perceived benefits of practicing yoga [18]. In combination, these questions will allow us to learn 
more about the population’s characteristics and concerns.   

2.3.a.5 Interview Community Leaders Community leaders will be interviewed virtually or in person (if safe and feasible). 
Interviewers will ask permission to record and take notes. Interviews will be de-identified in order to ensure honest and 
transparent answers. In order to incentivize involvement, leaders will receive a $10 Visa gift card for every activity 
associated with this study that they participate in. We aim to gather at least 10 leaders who participate two times each. 
Outside of the interviews, however, key informants will be asked to generally identify themselves with this study in order to 
gain community buy in and trust from the residents. They will have the option to turn down this public announcement of 
their participation and remain anonymously in the research of Aim 1.  

2.3.a.6 Conduct Qualitative Data Analysis Interviews will be transcribed using a web application for future reference 
and accuracy purposes. The research team will conduct a thematic analysis on the interviews in order to understand the 
most important aspects of these neighborhoods, the people, and their environment. This will also allow us to create a 
structured list of needs and assets from the community. The themes will be documented with sub-themes as well and this 
will be used to inform the research and intervention design. Researchers will use MAXQDA for coding purposes. 

2.3.a.7 Conduct windshield survey of several potential gentrified neighborhoods to determine the walkability and 
logistics of our intervention placement. Based on the neighborhoods highlighted in the formative research, we will 
conduct several windshield surveys in order to get a more comprehensive understanding of the physical and social 
conditions of the environment. This windshield survey will include driving and walking through the neighborhoods 
specified as gentrified by the GIS maps of Atlanta. Researchers will conduct walk audits in order to assess safety and the 
built environment. This will include taking inventory of the routes to different recreation centers using sidewalks, transit 
stops, and cross walks to ensure accessible routes for the residents in these areas to reach the yoga intervention. These 
surveys may be done at several points throughout the same week to take note of lighting, traffic, and general safety of the 
neighborhoods by time of day. 

2.3.a.8 Conduct triangulation of data collection and interpret results This triangulation will be used to create informed 
choices for yoga intervention locations and schedule to prevent any biases, loss to follow up, or lack or interest from the 
communities. Results from our initial qualitative primary and secondary data collection will be interpreted and applied to 
study design and implementation such as study location and communication strategies.  

2.3.a.9 Select two locations for yoga intervention. After conducting a thorough windshield survey of the priority 
neighborhoods, our team will select two specific tracts in Atlanta for the yoga intervention. Atlanta covers over 133 square 
miles with a population of over 500,000 people [32]. Therefore, we do not believe one location is enough to create an 
accessible intervention. Each location must be big enough for 25 participants and two teachers to engage in the class with 
at least six feet apart in every direction. The assumption is that each mat is about six feet long. It is unclear what that 
status of COVID-19 will be at the start of this intervention. Therefore, we are prepared to hold this in a socially distanced 
manner. Inclement weather days in Atlanta with heavy rain and storm warnings are common. Therefore, there will plan to 
hold this intervention at accessible indoor locations such as a recreation center, senior center, or local school.  

2.3.a.10 Identify and train four yoga teachers for the intervention. A recruitment procedure will begin in order to 
obtain qualified yoga teachers who exhibit cultural humility and general understanding of BP management. We do plan to 
train them in these concepts, as well. We will use several sampling methods starting with purposive sampling to recruit 
yoga teachers via local yoga studios and fitness centers. We will also use Gatekeepers on Facebook groups dedicated to 
yoga teachers in Atlanta, as well as snowball sampling through known leaders in the Atlanta Health, Fitness, and 
Wellness Industry. We will also utilize our initial key informants for any leads they may have in the yoga industry. We are 
seeking teachers who have completed at least a 200-hour yoga teacher training and have at least two years of yoga 
employment experience. The teachers will be expected to teach Hatha style yoga as it is appropriate for beginners. As 
stated, there will be two intervention sites in Atlanta. Each site will have two instructors. This serves several purposes. 
The first is in case of an emergency and one cannot teach, there will still be an instructor. Additionally, this will allow for a 
stronger learning environment. The teachers will be able to circulate and assist, demonstrate, and lead from different 
angles of the location for optimal learning. During a socially distanced experience, people are very spread out and having 
a second instructor can help those in the back or who have a vision or hearing impairment, as well. 

2.3.a.11 Select Three Advance Practice Providers (APPs) to assist with inclusion and exclusion criteria Before 
conducting the intervention, our team must recruit three Advance Practice Providers to conduct physical assessments and 
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determine participant readiness via inclusion and exclusion criteria. We will also have this team perform all BP 
measurements throughout the intervention to ensure validity and reliability of the protocols. We will be recruiting from 
within the Emory network, as this is the institution conducting the research. Within this network, we would prefer to recruit 
APP’s who are relatable members of the community and share similar values as the participants from gentrified 
neighborhoods. If this is not possible, we will aim to select APP’s who live and/or work in metro Atlanta to increase the 
likelihood of familiarity with our population of interest. APPs will also participate in our cultural humility training with the 
yoga instructors. During recruitment, the APP’s must be able to demonstrate correct and current BP protocols and identify 
the exclusion criteria in participants mentioned in 2.3.a.12. APPs were formally known as mid-level providers and include 
professionals such as Physicians Assistants and Nurse Practitioners.  

2.3.a.12 Develop a recruitment strategy in partnership with community leaders. We are going to use several 
recruitment strategies, inclusion, and exclusion criteria that have proven effective in previous research studies [15, 28]. It 
will be essential for us to do this in partnership with the community leaders, as they have an insider’s perspective of the 
knowledge, attitudes, and beliefs of residents of these neighborhoods, which inform the strategies that will be most likely 
to resonate with them. It will be important that we create messaging that inspires a call to action for the demographic of 
legacy residents living in gentrified neighborhoods. Based on recruitment strategies in the Williams, et al. study we will 
directly recruit individuals using purposive sampling based on addresses which qualify them for this intervention [28]. They 
may be contacted through several methods. If COVID-19 restrictions and concerns have been lifted, recruiters may knock 
on their doors during respectful times of the week. The main method is a postcard sent to their home address. This letter 
will contain registration details including a website, phone number, and email address to contact for eligibility. Potential 
participants will be notified of several incentives: $10 for every measurement they participate in, totaling $60 for both the 
control and experiment groups. These incentives will be in the form of a Visa gift card. Additionally, they will receive all 
yoga equipment they will need (mat, strap, and block). Aside from purposive sampling, there will be Gatekeeper 
recruitment using neighborhood specific Facebook groups. We will use targeted social marketing by advertising on the 
radio, MARTA, and local businesses. These advertisements will share health benefits relevant to our target population 
such as stress reduction, potential to improved health status without medical intervention, and most relevant to our study, 
decreased risk for heart disease. Each advertisement will include a QR code for easy access to the website which has a 
registration link. The advertisements will also include the website, phone number, and email address for our team so 
interested residents can contact us for more information or to register.  

Once individuals have contacted our research team, APPs and the Project Manager will conduct screenings for eligibility. 
The Project Manager will be responsible for the administrative protocols, while the APP will be responsible for ensuring 
individuals meet inclusion criteria related to medical conditions and health history. When individuals demonstrate interest 
in our study, they must either produce a copy of a physical from the last two years or consent to a physical from one of our 
team’s APPs. In order to enroll in this study, verbal consent will initially be done over the phone after the first contact is 
made. Written informed consent will be conducted more formally in person when screening for inclusion criteria and taking 
a baseline BP measurement.  

The inclusion criteria begin with living in the designated gentrified census tracts that we decide upon in 2.3.a.9. We will 
make this as clear as possible by listing both official neighborhood names and unofficial names that might be better 
known to residents. We will have a list of eligible addresses to verify inclusion. The participants must be at least 18 years 
old and speak English. They must have lived in this gentrified tract for at least five years prior to the beginning of 
gentrification, signifying long-term exposure to this determinant of health. Exclusion criteria was adapted from Cramer, et 
al. study and Mental Health America, and is as follows: having secondary or uncontrolled HTN, heart failure, renal failure, 
severe psychiatric comorbidities such as major depression, dependency disorders, and psychosis; being pregnant or 
breastfeeding; having coronary heart disease, myocardial infarction, pulmonary embolism, or stroke in the last three 
months, heart failure of NYHA stage ³ I, peripheral arterial occlusive disease of stage  ³ 1, renal failure of stage >2 with 
glomerular filtration rate <60mL/min/1.73m2 [15, 33]. Additionally, participants will be excluded if they are enrolled in any 
other clinical studies at any time during this intervention beginning with recruitment through week 28 (final measurement) 
[15]. Participants will be excluded if they have participated in more than two yoga classes of any style in the last five years 
as we want this to be for beginners who would benefit from this new health routine.  

2.3.a.13 Research design and procedures. This yoga intervention will be a Randomized Control Trial (RCT) study 
design utilizing two experiment groups and one control group. The premise for this study design has been adapted from 
the Cramer, et al study.[15]. The two experimental groups will participate in the community-based yoga intervention while 
the control group will be on a waitlist for future yoga classes and will not receive any intervention. The participants will be 
randomized to either the experimental or control condition using computer software that randomly generates the groups 
for without bias. For participants assigned to the experiment group, the computer software will assign participants into two 
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separate groups based on their home address. Participants should be assigned to the site closest to their neighborhood 
for optimal adherence. The only differences between the two experimental groups are location and instructors. There will 
be two sites for the yoga class to allow for accessibility among Atlanta’s landscape. This study design will assess whether 
the participation in a community-based yoga class has a significant impact on BP outcomes among those living in 
gentrified neighborhoods as compared to those who do not participate in the yoga intervention.  

2.3.a.14 Create a schedule for the intervention Based on the qualitative research and triangulation conducted earlier in 
our methods, we will pick two days and times for this intervention to occur so the two cohorts will not be conducted 
simultaneously. This will not only allow for accessibility, but also availability of research personnel. Participants will be 
assigned to one time and location for the duration of the study in order to maintain validity. The insights we gain from key 
informants, neighborhood meetings, and windshield surveys will inform what days and times we decide to be most 
efficacious for recruitment. For example, we want to conduct the intervention when most eligible participants are not at 
work, school, or other commitments such as a religious service, neighborhood meeting, or family time.  

2.3.a.15 Develop curriculum and educational materials for facilitators and participants. In collaboration with the 
yoga teachers selected earlier in our methods, the community leaders and the APPs, our team will produce a 12- week 
program that engages participants in meditation, breathing, and yoga postures. Since this class is for people who have 
not participated in more than two yoga classes in the last five years or more, we will assume that everyone is a beginner 
and design the curriculum as such. In tandem with the in- person lesson plan, we will produce simplified educational 
materials for participants to take home with them and will be encouraged to practice in their free time. This curriculum will 
be adapted from the Cramer, et al study [15]. 

2.3.a.16 Develop a pretest and posttest for participants to complete that will assess their perceived behavioral 
control, along with feelings and perceptions about this yoga intervention, and long- term practice. This test will be 
distributed at week 1 and week 28 (16 weeks post intervention). Although the main outcome of measure during this 
intervention is participant BP, it will be valuable to measure the participants’ perceived behavioral control based on the 
Theory of Planned Behavior [18]. This will help us to understand if there is a change over time in participant perception 
that they have control over their health outcomes. We will measure this using Likert scale questions for both the 
experiment and control groups. Sample Likert-scale questions ranking 1-5 (1=strongly disagree, 5=strongly agree) include 
“I have control over my health”, “The choices I make impact my wellbeing”. We anticipate that participants in the 
experiment group will have improved perceived behavioral control over the course of this intervention, while those in the 
control group will experience no change.   

We will also measure feelings and perceptions around the intervention during the posttest. We anticipate that participants 
who have positive feelings and perceptions about this yoga intervention will sustain lower BP measurements post- 
intervention than those who do not have positive feelings and perceptions. This can also be a measure that assists in the 
sustainability of the intervention over time. If we know what aspects of the intervention elicit positive or negative feelings, 
we will know how to modify for specific populations in the future.  Only the experiment group will complete this test. It will 
consist of multiple choice, true false, Likert-scale questions, and one short answer at the bottom for any additional 
questions or concerns. Questions will consist of topics such as their satisfaction with the intervention, if they perceive any 
changes in their physical or mental health, and if they would recommend this to a friend. This test will be submitted 
anonymously via Qualtrics. Sample Likert-scale questions ranking 1-5 (1=strongly disagree, 5=strongly agree) include “I 
leave this yoga class feeling calm”, “I enjoy this yoga class”, “my outlook on life has improved since beginning this yoga 
class”. Lastly, this posttest will include several questions regarding continuation of independent practice after the 12- week 
study concluded. For example, “Did you continue to practice yoga after week 12?”, “If so, how often to you practice 
yoga?”, “If so, where do you practice yoga?”. This will also add to the value of our intervention design and educational 
materials over time. We can then study the BP of participants who continued to practice in comparison to those who did 
not.  

2.3.a.17 Expected Outcomes During intervention design, we expect to finalize all plans for recruitment, implementation, 
assessment and assessment. We expect the selection of two neighborhoods near Atlanta’s Beltline and West End 
sections due to known gentrification. We also expect community leader buy-in based on our community-centered 
approach, applying evidence- based research related to yoga, HTN, and gentrification while elevating the voices of the 
community. 

2.3.b. Implement the 12-week yoga intervention in parks and recreation centers in gentrified neighborhoods 
across Atlanta, GA.  
2.3.b.1. Introduction This yoga intervention will be implemented with the goal of preventing and managing HTN rates 
among the targeted residents in gentrified neighborhoods in Atlanta. The yoga intervention will be implemented in a 
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community setting that is accessible by walking for all participants. The aim of this intervention is to engage legacy 
residents who do not have experience with yoga in this mind-body exercise that has proven to help manage BP. The 
research tells us that social cohesion, exclusionary displacement, racial isolation and segregation are all factors that 
contribute to the wellbeing of the population of a gentrified neighborhood [8, 10, 20, 28]. That has informed the emphasis 
we have on a community- based approach to the yoga intervention. This 12-week program has been adapted from a 
similar study conducted in Germany on adults with diagnosed HTN. Based on their results and our demographic, we have 
written the following plan for success [15]. Participants must complete at least 10 of the 12 weeks to be included in the 
data analysis. 

2.3.b.2 Recruit participants from specified census tracts Participants will be recruited based on the qualitative 
background research conducted on the highest priority gentrified neighborhoods in Atlanta, defined earlier. Based on the 
recruitment strategy in 2.3.a.12, we will follow the standardized procedure targeting specific populations. We will use 
Gatekeepers on Facebook pages and community groups, as well.  

2.3.b.3 Conduct baseline physical. Participants will be required to present a physical from their Primary Care Provider 
or agree to a physical appointment with one of our APPs before screening and inclusion in the study. The physical is to 
confirm they meet the inclusion and exclusion criteria and are in acceptable condition for yoga. We will exclude any 
participants with the conditions listed in 2.3.a.12.  

2.3.b.4 Finalize 100 participants. Participants will be confirmed by the research team in collaboration with the APPs to 
ensure they meet all inclusion criteria, have performed the baseline assessments, and agree to the terms and conditions 
of the study which include attendance, not participating when sick, and completing each milestone. The final 100 
participants will be notified via phone call, text, and email. They will be asked to confirm within 24 hours of receiving this 
communication. Both controls and experiment participants must confirm. The control group serves as the waitlist. If 
anyone in the experiment group, for whatever reason, are no longer able to participate before week 1, we will recruit from 
the waitlist (control group). Baseline BP will also be taken at this point to document their starting point. BP protocols will 
be conducted three times during each milestone for accuracy purposes. Upon enrollment, our biostatistician will assign 
every participant an ID number for identify protection throughout the study. This ID number will be how their 
measurements are tracked. 

2.3.b.5 Randomize the participants into experiment and control groups. There will be 50 participants in the 
experiment group and 50 participants in the control group. From there, participants in the experiment group will be placed 
into site one or site two for their yoga classes based on their home address. Each participant will get their BP measured at 
the same milestones throughout the intervention regardless of which group they are in. The size of the study groups has 
been adapted from previous studies [15, 28] 

2.3.b.6 Disseminate pretest. Earlier in the methods section in 2.3.a.16, we describe a pretest that will be required from 
all experiment participants before beginning this intervention. After participants are recruited, screened, and confirmed for 
this intervention, they will complete it on their own personal device, or we will have iPads available for those who need. 
Each participant is allowed one entry with a unique code. The data collected via Qualtrics and will be kept anonymous and 
analyzed at the end of the intervention. 

2.3.b.7 Conduct weekly yoga classes and disseminate complimentary learning materials. These yoga classes will 
occur one time per week for 12 weeks. Each session will be 90 minutes. This is based on a previously successful yoga 
intervention [15]. Each class will build on the one before it, incorporating breathing, meditation, and yoga postures. Based 
on a previous yoga intervention for HTN management in Germany, this combination was essential for long-term 
maintenance of a participant’s yoga practice. While breathing and meditation are the components that most contribute to a 
reduction in BP, the postures are what allow for empowerment of an independent practice once the intervention in over 
[15]. Taking all of this into consideration, we are choosing to incorporate all three components into our yoga intervention. 
Mats and props will be provided to all participants at no cost. They will be able to keep and own these after the 12 weeks 
is over. For sanitary purposes, they will be asked to take their mat home at the end of each session and bring it back with 
them every week. This will prevent the spreading of bacteria from person to person. During week one, participants will 
also receive learning materials to facilitate at home yoga when their schedules permit. This is optional and encouraged. 
Reference 2.3.a.15 for more details.  

2.3.b.8 Weekly communication reminders. After enrolling in the intervention, all participants must give at least one 
mode of communication in which they can be reached weekly for reminders to attend the yoga intervention. They will have 
the option of text, email, or voicemail. They will also be provided with a phone number and email address to contact with 
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questions, comments, or concerns throughout the intervention duration. This is also who they can contact if they are ill or 
have an emergency and cannot attend one week’s session. 

2.3.b.9 Disseminate posttest. Just as the participants were given a pretest, they will complete the post test. This will also 
be completed on a personal device or one will be provided by our team, if needed. Each test will have a unique code so 
they can only complete one time. The data will be anonymous and analyzed at the end of the intervention. The questions 
regarding perceived behavioral control will be exactly the same in order to ensure valid and reliable answers. 

2.3.b.10 Expected Outcomes We expect the intervention to come to fruition with all 12 yoga classes being conducted in 
the chosen neighborhoods. We expect strong recruitment efforts in the two designated neighborhoods due to effective 
advertising, marketing, and community buy-in. We also expect strong retention from the participants. 

2.3.c. Evaluate the intervention by assessing the BP status of all 100 participants at regular time intervals in order 
to assess the efficacy of the yoga series in reducing BP.  
2.3.c.1 Introduction The health issue of interest in this intervention is HTN. HTN is a leading cause of CVD and CVD is 
the leading cause of death in Georgia. Vulnerable populations are known to be more susceptible to HTN due to their 
environmental circumstances. Therefore, this study aims to focus on assessing the blood pressure of legacy residents in 
gentrified neighborhoods throughout a yoga intervention that has been proven effective in other environments. BP will be 
assessed regularly to promote strong data analysis and outcome measurements. As stated earlier in the approach 
section, standard protocols will be used to conduct the measurements by the same three APPs at each milestone. 
Participants must attend at least 10 weeks of the 12- week intervention.  
 
2.3.c.2 Assess BP at baseline, week one, week 12, and week 28 (16-week follow-up). As stated earlier in this 
methods section, our team will recruit at least three APPs to assist with proper inclusion and exclusion due to medical 
conditions. These providers will also be responsible for taking and documenting BP measurements at each milestone of 
the intervention. Blood pressure will be measured at the time of enrollment into the study, intervention weeks one, 12, and 
week 28 (16-weeks follow- up). The final BP measurement will assess the long-term effects of the intervention on 
participant BP. APP’s will all use the same brand and make of cuff for consistency. We plan to use Omron cuffs based on 
the Wolff et al. study [27]. They will be expected to conduct standard BP protocols. This includes taking multiple 
measurements of the same participant at each milestone to ensure accuracy. Participants will be asked to remain seated 
for five minutes prior to measurement, refrain from speaking during measurement, have both feet flat on the floor, and 
have their left arm accessible to the APP. Participants who do not have a fully accessible left arm may use their right.  

2.3.c.3 Select the data analysis methods that will be used. Using SAS, our team will test our hypothesis, which states 
that there will be a statistically significant decrease in BP of participants of a yoga intervention in gentrified neighborhoods 
compared to the control group who does not participate in the yoga intervention. First, we will run repeated measures 
ANOVA tests to test our hypothesis and see if there is a statistically significant difference in changes in BP when 
comparing the experiment and control groups. We are looking for changes both within and between groups from baseline 
to all follow up measurements. These measurements are dependent on each other because each ID number is correlated 
with the same person over time. We will run this analysis for all experiment participants together and also stratify the two 
locations separately to determine if one of the locations had stronger outcomes than the other. We will also conduct 
analyses by stratifying the data by age, sex, HTN status (normal, pre-HTN, or HTN), and race to determine the impact 
these factors have on the expected outcomes. We will run these ANOVAs for each time interval to assess whether the 
association was strongest at a specific point in time during the intervention or follow up weeks. This will also help for 
future sustainability and adaptations. For all of the data analyses we will be using a 95% confidence interval and p value 
of <.05 for statistical significance [28, 34].  
 
We plan to analyze the results of the pre/posttest to understand any patterns in changes of perceived behavioral control of 
health outcomes over time. We anticipate that the participants in the experiment group will have a statistically significant 
increase in a sense of control over their health outcomes when compared with the control group. This will also be 
measured using a repeated measures ANOVA to assess change over time. Feelings and perceptions about the yoga 
intervention will be assessed in the posttest for those in the experiment group. Descriptive statistics will be run to 
understand frequency of positive and negative feelings towards our intervention. Our hypothesis is that participants in the 
experiment group will exhibit positive feelings and perceptions around the yoga intervention. We hypothesize that, the 
stronger the positive feelings are, the more likely they are to sustain lowered BP measurements, as well. This will be 
measured using a one-way ANOVA test for association of BP and feelings. Lastly, we will be asking the experiment group 
during the posttest at week 28 if they have continued practicing yoga independently. To assess this, we will use 
descriptive statistics. We will also use a one-way ANOVA to assess the relationship between those who maintained a 
yoga practice and their BP measurement at week 28.  
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2.3.c.4 Conduct quantitative data analysis on BP results. As described in 2.3.c.3, there will be several layers to our 
data analysis procedures. We plan to stratify the data by sub- groups based on age, race, sex, HTN status (normal, pre-
HTN, or HTN), and location (site a or b). Stratification throughout the data analysis is essential because different sub 
populations are at a higher risk of HTN. It will be important to understand if this intervention is impacting BP 
measurements in similar or different ways across sub populations. We are ultimately expecting statistically significant 
decreases over time in BP across the experiment group as compared with the control group. By analyzing the site 
location, we aim to determine if one site was more effective at decreasing BP. During research study design, we aim to 
prevent discrepancies such as this, however they are sometimes unavoidable. In such a case, we would investigate the 
site differences that could have contributed. 

We will run repeated measures ANOVAs to assess this potential change over time. We can run code looking at each time 
interval, as well as from week one to week 12. And lastly, from week 12 to week 28 to determine the significance over 
time. All data will be stratified as stated in the paragraph above.  

2.3.c.5 Conduct data analysis on pre/posttest of participants feelings and perceptions of the yoga intervention. A 
full explanation of this test is listed in section 2.4.c.3. The data from this survey will provide insight into what the 
intervention offered participants other than BP reduction and management strategies. Questions will consist of multiple 
choice, true/false, and Likert scale. There will be one box at the end of additional comments. The additional comments 
box will undergo a thematic analysis by our Research Assistant and Graduate Student.  

2.3.c.6 Loss to follow up. As part of the quantitative data analysis, loss to follow up will be documented. Our team will 
contact participants who did not complete a minimum of 10 weeks in order to document reasons for lack of retention. This 
qualitative follow up will inform future iterations of this intervention in order to prevent loss to follow up and improve 
retention in other similar populations and neighborhoods.  

2.3.c.7 Document outcomes & Report findings. Every measurement will be documented in password protected files on 
a secure computer that only our research team will have access to. After conducting the data analysis, we will write a 
report including results, a conclusion, and recommendations for future research.  

2.3.c.8 How results will be interpreted. As we aggregate and analyze results from this study, we aim to determine 
patterns of success within sub populations and/ or the general population of adults living in gentrified neighborhoods as it 
pertains to their BP measurements and changes over time throughout the yoga intervention. Patterns of success will 
consist of continuous decreases in BP measurements over the course of the intervention and maintenance or continued 
decrease in BP measurements at the 16- week follow-up. If these statistics prove to be true, we will interpret this as a 
study that can be scaled up and across through adaptation for different neighborhoods across Atlanta, as well as cities 
undergoing gentrification nationally. Based on specific results, we will make adjustments for even greater success in 
future interventions. A decrease in BP during the yoga intervention will demonstrate the importance of environmental 
determinants of health and prevention for chronic conditions. The local community leaders can see that the negative 
health impacts of gentrification do not have to be inevitable. With proper intervention strategies for priority populations 
such as low income and minorities, negative health outcomes can be prevented or reversed. This will hopefully lead to 
greater buy-in and uptake over time.   
 
2.3.c.9 Expected Outcomes We expect participants in the experiment group of this intervention to sustain statistically 
significant decreases in their BP measurements over the course of 12 weeks. We also anticipate for this association to be 
stronger for participants entering the study with pre-HTN or HTN. We expect participants to maintain this decreased BP 
for the first 16 weeks following the intervention. The final expected outcome is for participants in the experiment group to 
have statistically significant differences in their quantitative survey results regarding perceived behavioral control, and a 
majority feeling positively towards the yoga intervention.  

2.3.d. Challenges and Potential Solutions (Limitations) 
We anticipate several potential challenges, all of which have reasonable solutions in order to prevent any significant 
setbacks in this yoga intervention. The first challenge that we anticipate is recruitment in the gentrified neighborhoods. 
This foresight has allowed us to begin our research process with the inclusion of both official and unofficial community 
leaders as written in the approach section of this grant proposal. We want to incorporate some principles of Community 
Based Participatory Research in order to gain trust and buy in from the gentrified neighborhoods. We believe that having 
the community leaders as key informants will inform a strong recruitment protocol. These leaders will guide us in selecting 
accessible and inviting locations for all study events including yoga classes, BP measurements, and the pre/posttest. We 
will also learn about the best recruitment methods for our target demographics. This leads into a secondary challenge 
which could be a lack of initial community interest. This is another place where buy-in from community leaders and an 
open dialogue with the city will be crucial. These key informants will allow us to understand the optimal time and place to 
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hold the intervention that will create the strongest retention rates. Additionally, we hope to recruit both yoga teachers and 
APP’s who are local to the neighborhood or can relate in some way to the community we are studying. Having relatable 
personnel in this study will likely prevent loss to follow up and have a greater impact on retention, which is the third 
potential challenge. We plan to achieve strong retention rates through incentives, consistent communication, and a 
culturally appropriate study design. This is a 12-week study in which each session is 90-minutes. This is a significant 
commitment for anyone. One potential solution is consistent incentives throughout the study. Every time a participant 
takes a survey or gets their BP measured; they will receive a $10 Visa gift card. This will total to $60 for the experiment 
and the control group, from recruitment to termination. We plan to advertise in places where legacy residents of our target 
neighborhoods live, work, and play. There will be advertisements on the relevant MARTA routes, places of worship, 
recreation centers, and shopping centers. We plan to have a phone marketing and postcard campaign for both initial 
recruitment efforts. Participants may decide how they would like to receive weekly reminders, whether over text, 
voicemail, or email.  Overall, buy-in from official and unofficial community leaders is a key action for a successful 
intervention. We will share the positive reasons for practicing yoga so they can disseminate this information in a culturally 
appropriate and relevant way to their communities at senior centers, places of worship, recreation centers, and other 
relevant community groups.  

2.3.e. Timeline and Benchmarks for Success 

We anticipate this study taking three years for completion of all three aims as outlined below. Our primary benchmark for 
success in this intervention is a statistically significant reduction in BP measurements over the course of 12 weeks for the 
experiment group. We are also interested in specific demographic reduction in BP during this intervention, as this could 
also be applied to future research. Secondly, we aim to measure the sustainability of the effects of this intervention 
through a follow up BP measurement at week 28. A benchmark of success will be maintenance or a continued decrease 
of BP from the 12- week measurement. A subpopulation of interest for these measurements will be the participants who 
began the intervention with pre-HTN or HTN, as they are most at risk for CVD and stroke. Other benchmarks for success 
include strong recruitment and retention rates, and improved perceived behavior control, and positive feelings towards the 
yoga intervention from the quantitative survey.  
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3. PROTECTION OF HUMAN SUBJECTS  
3.1 Risks to Human Subjects   
3.1.a. Human Subjects Involved and Characteristics   

Characteristics of Subject Population 
This study includes the participation of 100 human subjects. Of these, 50 of them are involved in the experiment group in 
the study and 50 are controls. All 100 will participate in four BP measurements throughout the research project, while only 
the experiment group will participate in the yoga intervention and quantitative survey. All participants will be residents of 
specific gentrified tracts in Atlanta, GA in order to study the specific effects yoga has on BP for adults living in such 
environments.  
 
Inclusion and Exclusion Criteria 
Our inclusion and exclusion criteria are based on evidence from previous yoga interventions and other relevant research 
[15, 33]. All participants will be over 18 years old. Participants must live in the designated gentrified census tracts that we 
decide upon in 2.3.a.9. They must be residents of these tracts for at least five years prior to the initiation of gentrification. 
The participants must speak English because the yoga classes will be taught in English. Exclusion criteria was adapted 
from the Cramer, H., et al. study and Mental Health America, and is as follows: having secondary or uncontrolled HTN, 
heart failure, renal failure, severe psychiatric comorbidities such as major depression, dependency disorders, and 
psychosis; being pregnant or breastfeeding; having coronary heart disease, myocardial infarction, pulmonary embolism, 
or stroke in the last three months, heart failure of NYHA stage ³ I, peripheral arterial occlusive disease of stage  ³ 1, renal 
failure of stage >2 with glomerular filtration rate <60mL/min/1.73m2 [15, 33]. Other exclusion criteria are participation in 
other clinical studies at any time during this intervention beginning with recruitment through the 16- week follow up. 
Additionally, participants will be excluded if they have participated in more than two yoga classes of any style in the last 
five years as we want this to be for beginners who would benefit from this new routine.  
 
Role of Collaborating Sites 
Sites of a central location to this demographic will be chosen in order to optimize recruitment and retention as mentioned 
in 2.3.d. We will be negotiating space in recreation centers within the gentrified neighborhoods to perform initial physicals, 
BP measurements, yoga classes, and survey collection. We understand that these spaces may require us to pay rent and 
we are ready to negotiate a reasonable price in order to ensure a secure location. We will select these sites based on 
their location and guidance from community leaders regarding access and acceptability. We will expect total privacy within 
the recreation center as to not violate the participants’ confidentiality. The room will not be labeled as a specific study, 
rather a private yoga class, no dop-ins welcome to deter the general public from walking in. In addition to supplying space 
for the intervention, we plan to use these spaces to advertise during our recruitment phase with flyers. 
 
Description and Justification of Research Procedures 
The dosage, frequency, and protocol of this yoga intervention is rooted in the efficacy of yoga interventions on managing 
blood pressure in previous research. Although many yoga interventions have been studied and have been successful, the 
main protocols in our study are derived from Cramer, et al. which took place in Germany in 2016-207 [15]. Through their 
research, they found that in the short term, the most significant factor in reducing BP among the participants with HTN 
was breathing and meditation. They did not find that the yoga postures themselves improved BP outcomes in the first 12 
weeks. However, after follow up research was conducted, they found the participants who participated in yoga postures 
during the research were more likely to continue practicing yoga after the study concluded and maintain decreased BP 
measurement [15]. Therefore, we are choosing to include yoga postures in this intervention in order to build sustainable 
habits for participants after our study concludes. This particular study was 12 weeks long and each session was 90 
minutes. The sessions were conducted one time per week. In this study, as well as a similar study conducted in Sweden, 
participants were encouraged to practice yoga at home [27]. Therefore, we will be supplying take home materials to 
participants in the experiment group in order to create sustainable at home yoga practices.  
 
3.1.b. Sources of Material  
Description of Research Material, Data, and Information Collected  
We plan to receive IRB approval and strictly adhere to all protocols. We plan to receive written informed consent at the 
time of recruitment. Participants will be aware of all potential risks and protections, as well as all of the benefits of our 
intervention. We will do our absolute best to keep everyone safe and healthy throughout this intervention, which includes 
confidentiality to our fullest potential. Materials for this intervention will be adapted from previously efficacious yoga 
interventions and BP assessment and management protocols. Participants will be randomized based on an ID number 
assigned during the recruitment and inclusion phase of this study. We will use Random Allocation Software to create two 
lists, one for experiment and one for control[15]. Once we have the ID numbers in the experiment group, we will need to 
select their site location based on home address, as there are two sites for the experiment group. 
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Blood Pressure will be measured at point of recruitment, week one, week 12, and week 28 for follow up. With this data, 
we plan to see decreases in BP. The designated APP’s will perform all BP protocols up to current standards of procedure. 
They will all use the same brand of cuff to minimize bias. These measurements will be matched to the participants’ ID 
number and entered into our secure, password protected database.  
 
In addition to measuring BP of all participants, we will also be surveying the experiment group via a quantitative 
pre/posttest in Qualtrics. The survey will be anonymous and will assess the participants’ perceived behavior control over 
their health outcomes. In addition, it will assess feelings and perceptions of the yoga intervention at week 28 for the 
experiment group. The experiment group will also be asked about their continuation of an optional independent yoga 
practice after week 12. This will help us understand satisfaction and potential areas of improvement for scaling and 
sustainability in the future.  
 
Access to Personally Identifiable Information  
We will be collecting personally identifiable information during the recruitment process. The purpose of this is to ensure 
the participants selected meet inclusion and exclusion criteria. We will need access to prior medical records such as a 
physical from the last two years. If they do not have a physical, our APP’s will need to conduct one for them. This process 
involves signing waivers and statements of understanding. Once a participant has met the inclusion criteria, they must 
also sign and acknowledge that their participation in this study is voluntary and they may drop out at any time, although it 
is encouraged to participate in at least 10 of the 12 weeks. They will also be shown our HIPPA and confidentiality 
protocols to ensure they know their personal information will be password protected and not shared with anyone outside 
of the research team.  
 
Management and Protection of Materials and Information 
After inclusion into the study, we will task one statistician who is not involved in recruitment or project management to re-
identify participant information with an Identification (ID) number [15]. For the remainder of this study, we will use these ID 
numbers to enter in BP measurements and access information. Participants will also sign a form stating that they will not 
discuss participants by name outside of the weekly yoga intervention sessions to protect their peers’ identities.  
 
3.1.c. Potential Risks   
Physical  
For this yoga intervention we will be utilizing Hatha Yoga. Hatha yoga consists of physical health and mental wellbeing by 
using postures known as asana, breathing techniques known as pranayama, and meditation known as dyana [35]. As with 
any physical activity there is a risk of unintentionally hurting oneself while performing a posture incorrectly or not knowing 
ones’ physical limits well enough. Someone could also have a history of musculoskeletal injuries in a particular region of 
their body making them prone to repeat injuries. 

Emotional 
According to Mental Health America, yoga is good for almost everyone. However, there are several categories of mental 
health concerns that should be taken into consideration during recruitment and intervention sessions [33]. Because we 
are going to practice Hatha yoga, this will not include rapid or forceful yoga breathing. It will be incorporating gentle yoga 
breathing. This is important to keep in mind because people with bipolar disorder can be triggered to become manic from 
yoga breathing and it will be important that they slow down their breathing to prevent being agitated. Those with bipolar 
disorder who meet the inclusion criteria should not be taking only lithium for treatment [33]. It will also be important for the 
researchers and practitioners. to be aware of severe character disorders and psychosis. We have included these in our 
exclusion criteria because people with these disorders are more likely to abuse yoga breathing to experience a psychotic 
state and further alter their consciousness [33]. Lastly, it is possible that participants may have feelings of insecurity 
throughout this practice due to the nature of a group exercise setting. They may have negative feelings regarding their 
fitness, health, or body image.  

Confidentiality   
There is always a possibility that confidentiality is breached due to human or technical error. We have put plans in place to 
mitigate these potential breaches. Participants will be notified verbally and in writing that this a rare risk involved with the 
intervention and we have our best efforts in place to prevent any damage to privacy.  
 
3.2 Adequacy of Protection Against Risks  
Physical 
To prevent physical risks, one APP will be available onsite at every yoga class. These will be the same APPs as the ones 
who helped with recruitment, screening, and BP testing. In order to prevent physical injuries during these yoga classes, 
the yoga teachers will continuously offer modifications and clear instructions for all poses that put a participant at risk for 
falling or straining oneself. Participants will be encouraged to speak to the teacher before or during class about a muscle 
or joint that may be bothering them that day due to something that happened outside of class. Yoga instructors will be 



 16 

trained to teach modifications based on this. Participants will always be given the option to skip a pose all together and 
focus on their breathing in a resting posture such as child’s pose. All classes will be taught by two instructors with the 
intention of one instructor demonstrating the postures and the other giving verbal cues and leading the meditation and 
breath work. Having two instructors will decrease the risk of injury due to increased supervision.  
 
Emotional 
Based on research around yoga and contraindications with psychotic and personality disorders, we will include this in our 
exclusion criteria. Participants will be screened for this in order to prevent negative emotional outcomes from the yoga 
sessions. If participants are diagnosed with any exclusion criteria, physical or emotional during the intervention, they will 
be asked to leave the study to prevent doing any harm to their health. If participants begin to have issues with emotional 
regulation, we will ask they report these to an APP, yoga teacher, or via ID number to our hotline. If participants begin 
feeling an onset of mental illness such as bipolar disorder, anxiety, PTSD, depression, or psychosis, they will be 
encouraged to approach our APPs for guidance and referrals. If this does occur, they will be referred to a reputable 
counselor in the Emory network. We will also develop a list of counselors accessible in the specific gentrified 
neighborhood during aim one. These counselors will be listed as a resource on our website, as well. We will continue to 
monitor the participants throughout the intervention to see if atypical behaviors arise. In order to prevent feelings of 
insecurity around fitness, health, and body image, we will encourage the yoga instructors to solely focus on the constructs 
of the yoga practice, breathing, meditation, and yoga postures, to prevent feelings of inadequacy. We will also require all 
participants to be fully clothed the entire time including a shirt and pants for all genders to prevent feelings of discomfort 
for those with certain religious beliefs or insecurities. 

Confidentiality 
Informed consent will be required due to the potential risks. This is the only time participants will need to write their name. 
From then on, they will use an identification number assigned during enrollment. Confidentiality is limited due to the nature 
of a community- based class. Therefore, participants will be asked not to discuss the intervention outside of the 90 
minutes per week as to prevent breaches of confidentiality for other participants who may have privacy concerns. As 
previously mentioned in 2.3.b.4, ID numbers and signing an understanding of respect for other’s privacy will be used to 
minimize breaches of confidentiality amongst the participants. We will have an anonymous hotline that is always available 
to express questions, comments, or concerns throughout the intervention including up to six months after. If participants 
feel they are at risk physically, emotionally, or if their privacy is at risk, they can share this information here using their ID 
number. All of this confidential information will be stored in password protected files on password protected devices that 
will only be used by select personnel of this study. All files and devices will require specific logins only available to select 
personnel. This will minimize the risk of breaches of confidentiality.  
 
3.3 Potential Benefits of the Proposed Research to Human Subjects and others   
Participants in this yoga intervention are likely to find positive outcomes from their time in this study. The potential risks to 
human subjects in this research are reasonable in comparison to the expected benefits. These aforementioned risks are 
reasonable in that they could occur in other activities of daily living outside of this intervention. The participants who are 
exposed to the yoga intervention are likely to have several health and wellness benefits over the course of 12 weeks, and 
potentially beyond, including a decrease in BP which translates to a decreased risk for CVD and stroke. We also expect 
for participants to have positive feelings regarding the yoga intervention. Yoga has been shown to have numerous 
benefits, and our participants are going to have access to these. If we reach our expected outcomes, these benefits have 
the potential to reach more people by disseminating the yoga intervention in many gentrified communities. More 
individuals having access to the benefits of yoga translates to improved health and wellbeing outcomes across 
communities.  
 
3.4 Importance of the Knowledge to be Gained   
While the human subjects are at risk for several minor items, these are unlikely to occur. They are more likely to have a 
positive experience from the expected outcomes of decreased blood pressure over time. The importance of the 
knowledge that we have to gain while conducting this intervention is reasonable in relation to the risks. By conducting this 
intervention, we will be able to confirm that yoga is an acceptable intervention to decrease BP in gentrified neighborhoods. 
Both HTN and gentrification are large public health issues affecting communities across the United States [7, 36]. This 
knowledge can shift the way in which HTN is prevented and managed over time and lead to cost savings for communities 
and healthcare systems that are burdened with cardiovascular disease, stroke, and displacement. This knowledge also 
has the potential to create larger scale yoga interventions and curriculum for diverse populations, enabling the 
accessibility and availability of mind- body practices in vulnerable populations. 
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4.0 BUDGET 

4.1 Budget Summary 
The total budget for direct costs for this grant proposal is $993,263 and the indirect costs at 56% are $544,662, totaling         
$1,537,925 to cover the three- year yoga intervention studying HTN prevention and management in gentrified 
neighborhoods in Atlanta, GA. 
 
4.2 Budget Justification  
4.2.a. Personnel 
Principal Investigator: TBN (36 person months) 
The principal investigator will be at 100% effort for the entirety of this study. Their anticipated salary is $100,000, bringing 
their total expenses to be $300,000. They are the head supervisor for the entire study and will ensure all protocols, 
guidelines, and ethics are being followed while building a network across Atlanta to ensure fidelity of this study. They will 
also receive fringe benefits.  
 
Project Manager: TBN (10.8 person months) 
The Project Manager for this study will work directly with the Principal Investigator to create and implement the study 
design. The Project Manager will work on recruitment for other personnel, consultants, key informants, and study 
participants. They will be working at 50% effort over three years, with a base salary of $60,000. They will also receive 
fringe benefits.  
 
Research Assistant: TBN (18 person months) 
The Research Assistant will be working at 50% effort, as they are likely to be working on other projects and publications, 
as well. They will also assist with transcription and data collection, analysis, and writing final reports. This person will be 
on the team for the first two years of the study. They will also receive fringe benefits. 
 
Statistician: TBN (1.8 person months) 
Emory will appoint one statistician to do the work related to randomization and de-identifying the data during recruitment 
and implementation. This person will work at 5% effort throughout the four years in order to maintain a rigorous study 
design. They will also receive fringe benefits. 
 
Graduate Student: TBN (24 person months) 
We are employing one graduate student at 100% effort. They will be enrolled in a Master of Public Health degree program 
at Emory University. They will report to the Project Manager and Research Assistant to help create recruitment materials, 
interview guides, order equipment and supplies, and network with the communities. They will also assist with transcription. 
During the intervention, they will help with weekly communication reminders and monitor the email alias and hotline. This 
work will total $5,000 per year for two years for a total of $10,000. They will not receive fringe benefits. 
Advance Practice Providers (APPs): TBN (1.2 person months each) 

We have decided to recruit APPs from the Emory network due to the expansive network this encompasses. We believe 
we will be able to find representative APPs through Emory and be able to account for their effort via their salary. We are 
going to have three APPs, each of which will have a salary of approximately $100,000. They will be involved during 
recruitment, implementation, and follow up during year two, at 10% effort. They will also receive fringe benefits. 

Fringes 
The fringe rate is 28.4% and is accounted for in our budget.  
 
4.2.b. Travel 
For conference 
We are budgeting for two team members to attend a national conference that could involve air travel. In this case we are 
budgeting $300 for each plane ticket and a per diem food rate of $10 for breakfast, $20 for lunch, and $50 for dinner. The 
two people will be away for two days. We will also expense two hotel rooms at $120 per night. These expenses will be a 
total of $1,100.  
 
MARTA Breeze  
Based on our study design, we are aiming to avoid having participants who must take MARTA or drive to the intervention. 
However, in the event that participants are wanting or needing to travel by MARTA, we will provide Breeze passes for the 
twelve weeks. If every participant in the study needed a round trip ride, this would total to $1,200. Therefore, we will 
budget $1,200, and don’t anticipate spending this entire amount because we anticipate some participants to walk and 
some to drive.  
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In addition, we will cover any travel expenses for our key informants to attend interviews, focus groups, or meetings. We 
anticipate these MARTA expenses to be up to $500 total. 

4.2.c. Equipment 
Yoga Equipment  
We will be purchasing enough equipment for every participant to have their own mat and props. We anticipate the 
teachers to have their own and will supply if needed. The cost for these will be $2,500.  
 
Blood Pressure Measurement Devices  
Based on previous research, the Omron platinum blood pressure devices are our choice for this research. Each cuff costs 
$81.69 and we will be purchasing four, totaling $326.76.  
 
4.2.d. Supplies  
Advertisements  
We anticipate paying for 20 large MARTA print ads, 500 postcards, and 250 flyers. This will total to $315.  
Learning Materials 
We will produce individual packets for each participant to take home in order to successfully practice yoga independently 
throughout the intervention if they so choose. We anticipate each packet to cost $53 for 50 copies.  
 
4.2.e. Incentives  

Experiment and control 
The experiment and control groups will receive $10 for each measurement they participate in, this includes two surveys 
and four blood pressure measurements, for a total of $60 each. They will be in the form of a Visa gift card. This will total to 
$600. 
Key Informants  
We would like to incentivize the key informants during year one of program development to thank them for their time and 
commitment to this study. Every time someone participates in a research-oriented event such as a focus group, interview, 
or meeting, they will receive $10. We aim to involve ten people throughout this process and anticipate each person 
attending two study events. If each person attends two events, this will total to $200. They will be in the form of a Visa gift 
card. 
 
4.2.f. Consultants  
Yoga Instructors: TBN 
There will be four yoga instructors. We have chosen to have them in the consultant role, rather than personnel because 
we are recruiting them from the surrounding neighborhoods of interest. Additionally, yoga instructors are often employed 
by several companies as part of their payment structure. We plan on these instructors remaining consistent throughout 
the duration of the study. They will be hired towards the end of year one, after the qualitative research has been 
conducted on the gentrified neighborhoods. We require two yoga instructors at each of the two yoga intervention sites. 
One will be leading the verbal cues while the other one demonstrates. This will allow for greater supervision and fidelity 
throughout the twelve weeks. Each instructor will be paid $50 per class over the course of 12 weeks. We also anticipate 
several training sessions to educate them on the study and follow up discussions to understand the fidelity, dose 
delivered, and dose received of the sessions. We will pay them $25 per hour for these discussions and anticipate a total 
of 12 hours per instructor, coming to $1200. This totals to $3,600 total.  
4.2.g. Other Direct Costs  
Publication 
Based on data from Elsevier.com, we anticipate our publication to cost $1,800 based on Open Access prices for 
Complementary Therapies in Medicine.  
Renting space in recreation center  
We plan to rent space at local two local recreation centers in Atlanta. These spaces can be found at $215 for four hours 
blocks of time. Over the course of 12 weeks, this totals to $5,160. 
 
4.2.h. Indirect Costs  
The indirect cost rate at Emory University is 56%. Based on this our indirect costs will total $544,662. We anticipate many 
of the necessary technology and medical resources to be accounted for in these costs. 
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