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Abstract

Background: Neuroimaging tools, such as functional magnetic resonance imaging, are useful in 

understanding differences in brain activity that predict behavior change. Designing interventions 

based on brain activity and response may enhance current self-management regimens. Yet, diverse 

groups, such as Black women with chronic illness, have historically been left out of neuroimaging 

research.

Objectives: To assess (a) the feasibility of conducting neuroimaging research among Black 

women with hypertension and (b) predictors of willingness to participate in future studies.

Methods: A survey designed to assess interest in participating in neuroimaging research was 

distributed through a Facebook campaign targeting metro-Detroit Black with hypertension. A 

10-min, 44-item survey queried the women regarding their perspectives related to participation 

in neuroimaging studies. Logistic regression analyses were conducted to predict willingness to 

participate in a future study; they included a range of predictors: demographic indicators, history 

of blood pressure diagnosis, systolic and diastolic blood pressure, and availability of a support 

person who could accompany the participant to a future study session.
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Results: 257 Black women completed the survey. On average, the women were 59 years old, 

had been diagnosed with hypertension for 14 years, and had a systolic blood pressure of 141 

mm Hg. Participants were willing to travel 40 miles to participate, and many preferred to drive a 

personal vehicle. Some women were claustrophobic (20%) or had metal in their bodies (13%) and, 

therefore, would likely be ineligible to participate in neuroimaging studies. Some were nervous 

about the “small space” of a scanner, but others stated they would “enjoy participating” and 

wanted to “help future people … get well.” Women who had a support person to attend their 

appointment with them were almost 4 times more likely to state they would participate in future 

studies. Those who had been diagnosed with hypertension for more than 11 years (the median) 

were almost three times more likely to report interest in participating in a future study than those 

participants who had been diagnosed with hypertension for 11 years or less.

Discussion: Black women with hypertension were interested and eligible to participate in 

neuroimaging research. Despite some of the facilitators and barriers we identified, the women in 

our sample were interested in participating in future studies. The presence of a support person and 

length of time with a hypertension diagnosis are important predictors of willingness to participate 

in a future study.
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There is a long-standing body of research regarding understanding self-management of 

chronic health conditions. Successful self-management entails acquiring, using, and sharing 

health information (Baek et al., 2017; Jones et al., 2018). Comprehensive and effective 

use of health information translates into a cascade of key processes, including making 

decisions, solving problems, deciding on new strategies, and gaining social support; the 

ultimate goal is to engage in health behavior change (Allegrante et al., 2019; Jones et al., 

2018). The Precision Medicine Initiative called for health care interventions and practices to 

consider individual differences in lifestyle, environment, and biology (15Collins & Varmus, 

2015; 14Mapes et al., 2020). One tool that has been used to examine patient-specific 

characteristics and subsequent behavior is functional magnetic resonance imaging, or fMRI 

(Falk et al., 2010; Jack et al., 2013; Kang et al., 2019; Monroe et al., 2016; Nketia et al., 

2021).

Previous studies have used neuroimaging, such as fMRI, as a tool to observe brain activity 

(analytic and empathetic), by measuring how blood flow changes in the brain in response to 

different prompts (Falk et al., 2012, 2015; Jack et al., 2006, 2013). Prior research has shown 

that individuals with greater balance in analytic and empathetic neural processing are more 

likely to formulate and act on their plans (Jack et al., 2013). Using fMRI, researchers have 

been able to predict how likely patients are to stop smoking, how often individuals will use 

sunscreen, and reasons that drive sharing of information (Baek et al., 2017; Falk et al., 2010, 

2015). Designing interventions based on brain activity and response may enhance current 

self-management regimens.

In a recent literature review focusing on research assessing the fMRI analyses among 

individuals with cardiovascular disease, with an overall intent for understanding behavior 
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change, Jones et al. (2020) found that 98% of the articles did not report the race or ethnic 

background of the study participants. The literature review revealed a lack of fMRI studies 

that have been conducted with representative numbers of Black participants, especially 

women with hypertension. Other studies have also highlighted the importance of increasing 

diversity in neuroimaging studies (Byrd & Rivera-Mindt, 2022; Dotson & Duarte, 2020; 

Mapes et al., 2020; Nketia et al., 2021). Given that little is known about brain activity 

patterns, especially among Blacks with cardiac disease (Jones et al., 2020), we conducted 

our study— MindingMe—which aimed to examine the feasibility of conducting fMRI 

studies among Black women and examine predictors of willingness to participate in future 

studies.

Hypertension is a leading cause of morbidity and mortality in the United States, particularly 

among Black women (Vaughan et al., 2022). Uncontrolled hypertension can lead to stroke, 

end-stage renal disease, and premature death (Chobanian et al., 2003; James et al., 2014). 

Black women with hypertension are diagnosed earlier, live with hypertension longer, and die 

at an earlier age when compared with other women with hypertension (Chen et al., 2019). 

As a modifiable risk factor, hypertension is highly preventable and can be successfully 

managed (Carey et al., 2018; Chobanian et al., 2003; Perumareddi, 2019; Roger et al., 2012).

Among Black individuals, there is evidence to support lifestyle modifications to reduce 

blood pressure readings and maintain blood pressure control, which reduces some of the 

aforementioned risks (Chan et al., 2015; Chobanian et al., 2003; James et al., 2014). A 

critical and linked issue to the idea of modifiable risk factors is the general question 

of understanding self-management of one’s chronic conditions, including elevated blood 

pressure. Although evidence-based recommendations are available to assist patients in 

successfully self-managing their blood pressure, Black women have a cumulative lifetime 

risk for hypertension of 86%—equivalent to both Black and White men in the United 

States (Chen et al., 2019). Studies that examine ways to tailor interventions to patient-

specific characteristics are needed. One approach to better understanding how to tailor 

self-management programs is using fMRI to better understand brain activity associated with 

implementing lifestyle modifications.

Methods

Study Design

This study was cross-sectional, descriptive, and deemed exempt by our university’s 

institutional review board (IRB). Given that there are fewer disparities in internet access 

via cellphones and use of social media (Smith, 2014), we launched a Facebook campaign 

with advertisements that specifically targeted Black women, our exemplary diverse group 

of interest. Several stages and strategies were employed to carry out this study to assess 

the feasibility of using Facebook as a methodological tool for identifying a Black sample. 

Key (successive) steps and processes included developing a tailored Facebook campaign 

that would advertise the study to the key demographic groups of interest for the study; 

directing viewers to the study Qualtrics (Qualtrics, 2020) link and screening questions; 

and administering a survey tapping demographic characteristics and possible barriers and 
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facilitators to participating in an fMRI-focused study. The output for this paper was 

generated using Qualtrics software (2020).

Recruitment

Sample recruitment took place over a 4-month period between July and October 2018. Study 

team members distributed the online survey tool through a targeted Facebook campaign and 

via selective posting in a local Black sorority and professional Facebook groups. By the end 

of October, more than 400 women had participated in the survey.

Screening

All interested individuals completed a screening section at the beginning of the survey. 

By design, only individuals who entered an age of greater than or equal to 18 years, self-

identified as a Black or African American woman, reported that they had been diagnosed 

with hypertension by a health care professional, and entered a zip code in Southeastern 

Michigan were invited to continue with the study. See Figure 1 for an enrollment diagram.

Data Collection

After successfully completing the screening questions, eligible individuals were directed to 

the main Qualtrics survey. The first page of the survey contained an information sheet for 

informed consent. The information sheet had a description of the study’s purpose, risks, 

benefits of participating in the study and contact information for the researchers conducting 

the study and the IRB. By clicking “I Agree” at the bottom of the information page, 

individuals agreed to participate in the study. Participants were then directed to the first page 

of survey questions.

The Facebook campaign was designed to reach an audience of adult Black women. The 

goal was to identify women who may have been interested in participating in neuroimaging 

research, including our next study. Our fMRI scanner was located in metro Detroit, so we 

specifically targeted women who lived in the metro-Detroit area.

Measures

The 10-min, 44-item survey queried the women regarding their demographics, health status, 

interest in participating in neuroimaging research, conditions that may prevent participation, 

as well as facilitators and barriers related to participation in fMRI studies.

Age was assessed with a simple open-ended question; participants were asked to reply 

in years. Education was measured with a single question asking participants to select 

their highest level of education achieved. Multiple response categories were provided, 

including some high school, high school diploma/GED, through doctoral degrees. For 

analysis purposes, a number representing years of education was attached to each degree 

category, 11 years through 17. Time since blood pressure diagnosis was measured with 

a single open-ended item: “How long have you had hypertension (high blood pressure)?” 

(Please enter number of years). Participants were asked to self-report their latest systolic 

and diastolic blood pressure readings. The availability of a support person was measured 

with a single item: “Do you have someone who could come with you to the research lab if 
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you decided to participate in a research study?” Participants could respond “yes,” “no,” or 

“unsure.” Our outcome of interest, willingness to participate in a future study, was assessed 

with a single question. Participants could respond “yes,” “maybe,” or “no.”

Results

Although more than 400 women responded to our ad, 257 Black women completed the 

survey and were included in our final sample. Table 1 presents the characteristics of our 

sample. The mean age was approximately 59 years old (SD = 8.80). Our sample was 

well-educated; more than half of the sample completed 14 or more years of education. The 

mean time since being diagnosed with high blood pressure was just over 14 years (range = 

1–50).

Participants reported that they were willing to travel approximately 40 miles to participate in 

a research study and could spend 94 min completing all study activities. Most participants 

preferred to take a shuttle (90%) from home to the study visit. Many said they would drive a 

personal vehicle (72%), while others were willing to take an Uber/Lyft (65%). Some women 

were claustrophobic (20%) or had metal in their bodies (13%), so they would be ineligible to 

participate in future fMRI studies. Some were nervous about the “small space” of an fMRI 

or the “length of time” for the scan, but others stated they would “enjoy participating” and 

wanted to “help future people … get well.”

More than 40% of the sample reported having a support person who could accompany them 

to an upcoming study visit; 21% and 26% responded “no” or “unsure” regarding a possible 

support person, respectively. Over half of the participants (58%) responded that they would 

be willing to participate in a future study.

Table 2 includes the results of the logistic regression analysis predicting willingness to 

participate in an upcoming study (1= yes, 0 = maybe). We included a range of predictors, 

including demographics, blood pressure history, blood pressure self-reports, and presence of 

a support person. We found two significant sets of predictors: time since high blood pressure 

diagnosis and presence of a possible support person. Splitting time since high blood pressure 

diagnosis at the median (11 years), participants above the median are just over 2.5 times 

more likely than those below the median to report willingness to participate in a future study 

(p = .024). Participants who responded that they did have a support person were more than 

3.7 times more likely than those who reported not having a support person to be willing to 

participate in a future study (p = 0.003). Similarly, participants who reported that she was 

unsure regarding the availability of a support person were more than 3.5 times more likely 

than those who responded that not having a support person to report interest in a future study 

(p = 0.008).

Discussion

The aim of this study was two-pronged: first, to explore the feasibility of conducting fMRI 

research among Black women with hypertension, and second, to examine the predictors 

of willingness to participate in future studies. The women in this study were eligible and 

reported that they were interested and available to participate in hypertension studies that 
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included fMRI scans. Components that would facilitate participation, as well as factors that 

would hinder it, were identified.

The majority of the sample had elevated blood pressures greater than 130/80 mm Hg. 

Although this was self-report data, it is clear that many of the participants had uncontrolled 

blood pressure levels. There are evidence-based strategies to assist Black women in 

achieving and maintaining blood pressure control (Carey et al., 2018; Roger et al., 2012). 

Hypertension, particularly among Black women, remains a public health issue that deserves 

continued attention from the scientific community and the community at large.

Scientists are using unique approaches, like the use of neuroimaging, to examine patient-

specific characteristics and behaviors (Baek et al., 2017; Kang et al., 2019; Moshfeghi et al., 

2016). However, in many fMRI studies, diverse groups—such as Black women, have been 

underrepresented or not included (Jones et al., 2020; Mapes et al., 2020). While studies have 

highlighted how brain activity in the scanner can be used to better understand behavior, these 

studies traditionally do not represent diverse populations by disease or race/ethnicity (Byrd 

& Rivera-Mindt, 2022; Jones et al., 2020; Mapes et al., 2020). Few studies have focused 

on Black individuals with elevated blood pressure (Jones et al., 2019; Moore et al., 2019; 

Wright et al., 2020). Additional fMRI studies that center on the unique characteristics of 

diverse groups, such as Black women with hypertension, are needed (Dotson & Duarte, 

2020; Nketia et al., 2021). In future studies that collect data from participants remotely, 

it would also be essential to explain the requirements of participating in an in-person, 

neuroimaging study.

Similar to other studies (Allegrante et al., 2019), we found that time since blood pressure 

diagnosis is a crucial predictor of willingness to participate in a future study. Women that 

lived more years with a chronic illness may have been more interested in learning how to 

better manage it. They may also have been aware that living with chronic disease longer puts 

individuals at a higher risk of negative outcomes and may be interested in studies that may 

help reduce their risk (Chen et al., 2019).

In addition, we found that the presence of a support person who could accompany the 

participant is also a significant predictor of interest in a future blood pressure management 

study. Similar to our study, other researchers often query distance to travel, time and 

compensation. Fewer studies ask about support or others who can come to appointments 

with participants. While the COVID-19 pandemic and other factors might limit the number 

of individuals allowed in one space—if being accompanied by a support person would 

increase the likelihood of participation in future studies, it is important to consider how to 

facilitate support persons including compensating them for their time (Monroe et al., 2016).

Limitations

As with any research study, this study was not without limitations. First, the measure that 

we used was not validated. Although it had not been deemed a valid and reliable tool, 

we were able to gather critical and meaningful data from our sample. Second, our sample 

was restricted to Facebook users in a specific geographic area if they were interested in 

participating in our future studies. Therefore, these are the perspectives of Black women 
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who are Facebook users in one geographic area, which may not be generalizable to all 

women. Third, because we did not directly interact with participants in this study, we could 

not administer a cognitive assessment. Thus, we were unable to determine if there were any 

memory deficits in our sample.

Conclusion

Metro-Detroit Black women with hypertension are interested in and eligible to participate in 

fMRI studies. These findings directly informed our current and future studies in mitigating 

certain barriers to participation (transportation, time, reservations about undergoing an 

fMRI). Our goal is to develop interventions tailored to patient-specific characteristics, to 

minimize health disparities and maximize favorable health outcomes for Black women. 

This study was a first step in examining the feasibility of conducting neuroimaging studies 

among our diverse group of interest. These findings can facilitate the development of 

study protocols that focus on assessing the needs of diverse groups for participation in 

neuroimaging research, as well as assessing which factors predict willingness to participate 

in future studies.
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Figure 1. 
Participant Enrollment
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Table 1

Sample Demographic Characteristics

Variable n %

Education

 11–13 years 112 43

 14–17 years 145 57

Systolic blood pressure (130 mm Hg and above) 197 77

Diastolic blood pressure (80 mm Hg and above) 195 77

Support person to accompany to a future study session

 Yes 103 40

 No 54 21

 Unsure 67 26

Willing to participate in a future study 151 59
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Table 2

Logistic Regression Analysis Predicting Willingness to Participate in a Future Study

Variable O.R. [95% CI]

Age (reference: below the median) 1.29 [0.58–2.88]

Education (reference: below the median) 1.26 [0.60–2.68]

Time since high blood pressure diagnosed (reference: below the median) 2.52 [1.12–5.67]*

Systolic blood pressure (reference: < 130 mm Hg) 1.98 [0.83–4.70]

Diastolic blood pressure (reference: < 80 mm Hg) 1.46 [0.61–3.52]

Support person to accompany to a future study session (reference: no)

 Accompany – yes 3.67 [1.51–8.90]*

 Accompany – unsure 3.53 [1.36–9.13]*

Note.

*
p < .01
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