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Abstract

Objective—African Americans have been historically underrepresented in research studies. Our 

aim was to evaluate factors influencing enrollment in the Primary Open-Angle African American 

Glaucoma Genetics (POAAGG) study.

Design—Patients approached to enroll in the POAAGG study were asked to complete a 15-item 

survey addressing demographic characteristics, knowledge of genetics and glaucoma, and opinions 

on human research. Survey responses were compared between subjects who enrolled (Enrollers) 

and did not enroll (Decliners) in the POAAGG study.

Results—Enrollers (N= 190) were 3.7 years younger (P = 0.007) and had similar gender, 

education, and income level to Decliners (N = 117). Knowledge about genetics and glaucoma was 

similar between groups. Enrollers were more comfortable providing DNA for research studies 

(93.1% vs 54.1%; P< 0.001) and more likely to have participated in prior studies (P = 0.003) and 

consider participating in future studies (P< 0.001). Among Decliners, lack of time was the primary 

reason given for not enrolling.

Conclusion—To increase participation of African Americans in genetic research studies, efforts 

should be made to raise comfort with DNA donation.
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Introduction

African Americans have been historically underrepresented in research studies (Dresser 

1992; Brown 1993; Sheikh 2005; Fisher and Kalbaugh 2011; Ford et al. 2013; Castillo-

Mancilla et al. 2014). Participation of African Americans in clinical trials is much lower 

than this group's representation in the general population (Chandra and Paul 2003; Ford et 

al. 2013; Williams and Tellawi 2013). Specimens from African Americans are also underre-
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presented in biobanks and have less associated phenotypic information than specimens from 

non-Hispanic whites (Moorman et al. 2004; Millon-Underwood et al. 2013; Hagiwara et al. 

2014).

There is some debate over the reasons for African Americans' underrepresentation in 

research. Some suggest that African Americans are less willing than other races to join 

research studies primarily due to past abuses such as the Tuskegee Syphilis Study (Gamble 

1997; Reverby 2001; Suite et al. 2007; Rencher and Wolf 2013). Other researchers cite 

distrust of scientists, lack of knowledge about research, confusion over use of genetic data, 

and cultural differences between investigator and patients as barriers to African American 

recruitment (Shavers-Hornaday et al. 1997; Adams-Campbell et al. 2016; Frew et al. 2016). 

However, some studies have shown that African Americans are just as willing as non-

Hispanic whites to join research studies (Wendler et al. 2005), with black patients citing ‘not 

being asked’ as the main reason for not previously enrolling in a study (Millon-Underwood 

et al. 2013). In order to ensure the generalizability of research results and promote 

inclusiveness, it is important to better understand recruitment incentives and trends in the 

African American population (Branson, Davis, and Butler 2007).

Previous research on African American participation in research has involved focus groups 

that evaluate ethical or personal issues influencing an individual's decision to join a 

hypothetical study (Sussner et al. 2011; Luque et al. 2012; Halverson and Ross 2012; Dash 

et al. 2014). There is a need to extend this research from hypothetical scenarios to real-world 

research studies, closely examining factors that influence recruitment. We addressed this 

need by investigating factors associated with enrollment in a subgroup of patients 

approached for enrollment in the Primary Open-Angle African American Glaucoma 

Genetics (POAAGG) study. The POAAGG study, which has enrolled 8192 African 

Americans as of 1 February 2017, investigates the genetic architecture of primary open-

angle glaucoma (POAG) in African Americans (Charlson et al. 2015). Demographic 

information, knowledge of genetics and glaucoma, and opinions about human research were 

compared between a subset of patients who accepted and declined enrollment in the 

POAAGG study. An analysis of factors affecting enrollment will help to elucidate barriers to 

recruitment, create strategies to overcome these obstacles, and design future studies that are 

more sensitive to this population's needs.

Methods

POAAGG study population

The study design and the baseline demographics for the POAAGG study have been reported 

elsewhere (Charlson et al. 2015). In brief, candidates for the POAAGG study were 

approached during regularly scheduled visits to physicians at the Scheie Eye Institute of the 

University of Pennsylvania (UPenn) and its research sites in Philadelphia, Pennsylvania. 

Eligibility criteria for the POAAGG study included self-identification as black (African 

American, African descent, or African Caribbean) and age 35 years or older. Clinical 

research coordinators (CRCs) collected medical information, a consent form, and a DNA 

sample from eligible patients and provided them with a $10 gift card as compensation. 

Glaucoma specialists classified subjects as cases, controls, or suspects based on detailed 
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clinical criteria (Charlson et al. 2015). The POAAGG study protocol and consent statement 

were approved by the UPenn institutional review board (IRB). A subset of patients was also 

recruited from the Penn Medicine Biobank.

Customized recruitment methods

The POAAGG study made efforts to tailor recruitment methods to African Americans in 

Philadelphia. The Scheie Eye Institute, where the majority of POAAGG recruitment takes 

place, is located in a predominantly African American neighborhood in West Philadelphia. 

The Department is composed of 35% of non-European American ophthalmologists and the 

Glaucoma Service is led by an African American woman. CRC staff for the POAAGG study 

is also racially diverse, with 40% of current staff identifying as African American.

In 2014, the POAAGG study began to provide free glaucoma screenings for African 

American patients in a private screening room at the Scheie Eye Institute. These screenings 

were advertised through a series of posters in the local subway (SEPTA and through 

involvement of community leaders, including writers for African American newspapers 

(Philadelphia Tribune), pastors of African American churches, and hosts of African 

American radio programs. Interested community members called to schedule their free 

glaucoma screenings at the Scheie Eye Institute and eligible patients were enrolled in the 

POAAGG study. These patients were compensated for transportation costs and received a 

$10 gift card for enrollment. In addition, POAAGG study staff purchased a mobile van and 

fully-equipped it with glaucoma screening equipment, using a grant from the UPenn 

Hospital Board of Women Visitors. A glaucoma specialist and team of CRCs took this van 

to community centers, federally qualified health centers, retirement communities, and 

churches to evaluate these populations for glaucoma. Again, eligible patients were enrolled 

in the POAAGG study.

Survey development

A 15-item survey was developed based on previous reports that identified common 

perspectives on genetic research studies (Achter, Parrott, and Silk 2004; Hull et al. 2008; 

Kaufman et al. 2009; Rahm et al. 2013; Yu et al. 2014; Thiel et al. 2014). This survey 

consisted of seven true/false questions, four multiple choice questions, and four questions on 

demographics (Figure 1). The questions evaluated the following areas: overall opinion of 

genetic research studies (5), demographic information (4), understanding of genetics (2), 

understanding of glaucoma (2), and understanding of the POAAGG study (2).

Survey administration and data collection

All patients approached to enroll in the POAAGG study at University of Pennsylvania sites 

(Scheie Eye Institute, Perelman Center for Advanced Medicine) from February to May 2016 

were asked to complete the survey (Figure 2). The survey was administered after POAAGG 

enrollment was completed or declined. Age, gender, and disease status were recorded for 

patients who declined both enrollment in POAAGG and completion of the survey.
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Statistical analysis

Subjects who completed the survey were classified as either ‘Enrollers’ (enrolled in 

POAAGG study) or ‘Decliners’ (did not enroll in POAAGG study). A knowledge score was 

computed as the sum of correct responses for items 1, 2, 8, and 9. Comparison of means 

between groups was performed using a t-test, while the comparison of proportions used a 

chi-square test, utilizing a test for linear trend for ordered categories. All the statistical 

analyses were performed using SAS v9.4 (SAS Institute, Inc) with P < 0.05 considered to be 

statistically significant. Based on sample size calculations for detecting a difference in 

percentage between the Enrollers and the Decliners of 20% or more with an alpha error level 

of 0.05 and 80% statistical power, the goal was to enroll at least 116 patients in each group.

Results

A total of 492 patients were offered enrollment in POAAGG during the study period (Figure 

2). All 190 patients who enrolled in the POAAGG study also completed the survey. Of the 

302 patients who declined enrollment in the POAAGG study, 117 (38.7%) completed the 

survey and 185 (61.3%) declined the survey. Among patients declining POAAGG 

enrollment, the distribution of age and gender was similar between those completing the 

survey and those not completing the survey, with mean age of 66.5 and 67.6 years (P = 0.38) 

and percentage female of 69.6% and 65.0% (P = 0.41), respectively.

Enrollers in POAAGG were significantly younger than Decliners (62.8 ± 11.4 vs. 66.5 

± 10.6, P = 0.007), but education level and household income did not differ between groups 

(Table 1). A lower proportion of Enrollers than Decliners agreed that certain genes are 

associated with certain diseases (85.6% vs. 93.8%; P = 0.03; Table 2). However, the two 

groups had a similar proportion of correct responses to the other three knowledge items and 

similar mean knowledge scores. Enrollers were more likely to have participated in prior 

research studies (36.9% vs. 20.9%, P = 0.003), feel comfortable providing DNA for research 

studies (93.1% vs. 54.1%, P < 0.001), and consider participating in future research studies 

(88.0% vs. 61.1%, P < 0.001) (Table 2).

Decliners cited lack of time (49.6%), unwillingness to participate in any form of research 

(20.5%), and discomfort with genetic material being studied (16.2%) as reasons for not 

enrolling in POAAGG. The ‘other’ reasons for declining are detailed in Supplementary 

Table 1.

Subject responses were stratified by education level as high school or lower, some college, 

and Associate degree or higher (Supplementary Table 2). Higher education level was 

associated with higher mean scores on knowledge-based questions (3.1, 3.5, and 3.7, 

respectively; P < 0.001). The proportion of patients who agreed that government 

involvement would change their willingness to participate went down with increased 

education level (47.3%, 31.9%, and 33.3%, respectively; P = 0.02). The proportion who 

correctly understood the purpose of POAAGG increased with higher education (83.0%, 

97.3%, and 97.6%, respectively; P ≤ 0.001) and the proportion who believed that the 

findings of POAAGG would directly benefit them decreased with higher education (84.4%, 

75.7%, and 72.3%, respectively; P = 0.03).
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Subject responses were also stratified by income level as <$25,000, $25,000 to $49,999, and 

≥$50,000 (Supplementary Table 3). Higher income level was associated with higher mean 

scores on knowledge-based questions (3.2, 3.4, and 3.6, respectively; P < 0.001). The 

proportion who correctly understood the purpose of POAAGG increased with higher income 

level (87.6%, 91.7%, and 95.8%, respectively; P = 0.046) and the proportion who agreed 

that government involvement would change their willingness to participate decreased with 

higher income level (44.1%, 44.3%, and 25.0%, respectively; P = 0.01).

Discussion

This study investigated factors associated with enrollment in a large research study on the 

genetics of glaucoma within African Americans, a population with an exceptionally high 

incidence of glaucoma (Weinreb and Khaw 2004). Demographic information such as gender, 

education level, and socioeconomic status were not associated with enrollment in our study. 

This finding was replicated in other genetic studies, such as the Black Women's Health 

Study, which showed that educational status and marital status did not differ between 

enrolled and non-enrolled patients (Adams-Campbell et al. 2016). Other non-genetic studies, 

however, reported positive associations between higher educational attainment and 

enrollment (Harris et al. 1996; Corbie-Smith et al. 1999; O'Malley et al. 2005; Blumenthal et 

al. 2010) and both higher (Sengupta et al. 2000; Advani et al. 2003) and lower (Gorelick et 

al. 1998) socioeconomic status and enrollment. These results suggest that while 

demographic characteristics may be associated with enrollment in some clinical studies, 

these factors play a lesser role in the decision to donate a DNA sample to a genetic study.

Knowledge of glaucoma and genetics also had a minimal effect on enrollment. Other studies 

have also found that increasing knowledge about genetics and the disease of interest had 

only minor effects on patient recruitment. For example, one study tested the effect of three 

educational sessions providing information about clinical trials and health disparities to a 

group of African Americans. After three and six months, the intervention group had no 

significant increase in intention to join clinical trials versus a control group who completed 

questionnaires (Frew et al. 2016). In addition, the Jackson Heart Study reported high 

acceptance of genetics research and willingness to enroll in the study, despite low to 

moderate levels of genetic knowledge (Walker et al. 2014).

Subjects who did not enroll in the POAAGG study were primarily distinguished by their 

discomfort in providing DNA for research studies. Many studies have cited mistrust in 

research as the most commonly identified barrier to study participation among African 

Americans (Kaufman et al. 2008; Bussey-Jones et al. 2009; Rivers et al. 2013). In fact, 

surveys have shown that only 25% (Mouton et al. 1997) to 44% (Millon-Underwood, 

Sanders, and Davis 1993) of African Americans view research in the United States as 

ethical. This underlying attitude of mistrust likely contributes to subjects declining to 

participate in the study.

It was interesting to note that ‘lack of time’ was the most common reason for patients to 

decline POAAGG enrollment. Patients did in fact have ample unfilled time to enroll, as they 

were approached during the 20–60 min interval between receiving drops to dilate their eyes 
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and seeing their physician. However, reassurance from CRCs that enrollment would not 

increase the time to see their physician or offers to arrange an early arrival at their next 

appointment typically did not alter willingness to participate. These experiences suggest that 

‘lack of time’ may be a polite excuse for some patients, while the true reason for declining 

enrollment is discomfort, disinterest, or other reasons. We believe it is unlikely that 

unintentional microaggression towards African Americans (Sue et al. 2007) played a role; 

the study team took great care to hire culturally sensitive CRCs of diverse backgrounds and 

monthly enrollment averages of 10 CRCs over the past 18 months did not differ among 

ethnic groups (Asian American: 25.5 patients/month, African American: 25.7 patients/

month, non-Hispanic white: 26.9 patients/month). Instead, survey results support an 

unwillingness to admit discomfort with DNA collection: while only 16% of Decliners turned 

down enrollment because they did not want genetic material studied, 46% reported not 

feeling comfortable with providing DNA.

Limitations of this study include the exclusion of 185 patients (‘Double No’ Group), who 

declined to complete the genetic ethics survey and enroll in the POAAGG study. It is 

possible that this group of patients would be the most opposed to research and have more 

extreme responses than the Decliners. We did confirm, however, that the excluded patients 

did not significantly differ in age or gender from the Decliners. Another limitation of the 

study is possible misinterpretation of the survey questions by patients. For example, CRCs 

noted that several patients did not understand what ‘<’ or ‘>’ or DNA stood for. Lastly, 

responses were confined by limited choices (‘agree’ or ‘disagree’).

This study suggests that increasing the comfort of African American patients in donating 

DNA will have the greatest influence on the enrollment of this population in genetic studies. 

There are several practical approaches that can be undertaken to achieve this goal. First, 

genetic investigators can ensure that the study team, including both physicians and CRC 

staff, has adequate representation of African Americans. Project teams that include members 

of the targeted minority community have been shown to extend cultural awareness and 

improve patient comfort level (Gallagher-Thompson et al. 2003; Williams and Tellawi 

2013). In addition, genetic investigators can incorporate the physician into the enrollment 

process when possible, as positive relationships with providers are strong predictors of 

enrollment (Brown and Topcu 2003; Walker et al. 2014). Physicians for the POAAGG study 

have increased efforts to mention the study and answer patient questions during or after the 

appointment, setting the stage for the CRC to proceed with the introduction to the study and 

formal enrollment process. Next, patients can be provided with more information about the 

positive impact of the research study on the African American community. Learning about 

the positive impact of their enrollment from community members, rather than just study 

staff, may increase patients' comfort and motivation to join the study (Walker et al. 2014). 

For example, the POAAGG study is considering creating a short video of interviews from 

previous study participants, explaining their reasons for joining the study; this video could 

be shown on an iPad as part of the study introduction. Lastly, genetic studies can invest in 

relationships with African American community leaders and bring outreach events or 

screenings to areas of greatest need. African American churches and role models have been 

shown to be essential to the recruitment of this population (Frew et al. 2008, 2015; 

Langford, Resnicow, and Beasley 2015) and outreach is particularly important for study 

Parikh et al. Page 6

Ethn Health. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



retention (Yancey, Ortega, and Kumanyika 2006). We believe that these efforts will help 

provide greater comfort and familiarity with genetic studies, thereby increasing enrollment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Survey administered to patients
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Figure 2. Flowchart of subjects: POAAGG enrollment and survey completion
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Table 1

Comparison between Enrollers and Decliners of demographic characteristics.

Enrollers (N = 190) Decliners (N = 117) P value

Demographic characteristics

Age (years) 0.007

 N 183 112

 Mean (SD) 62.8 (11.4) 66.5 (10.6)

Gender 0.95

 Male 57 (30.5%) 35 (30.2%)

 Female 130 (69.5%) 81 (69.8%)

 Unknown/NA 3 1

Highest education level 0.29

 Junior High School 7 (3.8%) 6 (5.4%)

 Some High School 17 (9.2%) 17 (15.2%)

 High School Diploma or GED 56 (30.3%) 36 (32.1%)

 Some College 51 (27.6%) 23 (20.5%)

 Associate's Degree 20 (10.8%) 11 (9.8%)

 Bachelor's Degree 23 (12.4%) 9 (8.0%)

 Post-graduate Degree 11 (5.9%) 10 (8.9%)

 Unknown/NA 5 5

Household income 0.44

 <$25,000 80 (46.0%) 48 (49.0%)

 $25,000–$49,999 47 (27.0%) 26 (26.5%)

 $50,000–$74,999 25 (14.4%) 16 (16.3%)

 $75,000+ 22 (12.6%) 8 (8.2%)

 Unknown/NA 16 19
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Table 2

Comparison between Enrollers and Decliners of knowledge about genetics and glaucoma and opinions about 

research.

Survey response Enrollers (N = 190) Decliners (N = 117) P value

Knowledge Items, correct response, n (%)

I inherited my genes from my parents. 177 (93.2%) 103 (88.8%) 0.18

 Unknown/NA 0 1

Certain genes are associated with certain diseases 161 (85.6%) 105 (93.8%) 0.03

 Unknown/NA 2 5

Glaucoma is a disease, often with high eye pressures, that can cause vision loss or 
even blindness

140 (75.7%) 73 (65.2%) 0.14

 Unknown/NA 5 5

Glaucoma is caused by genes 169 (90.4%) 100 (87.7%) 0.47

 Unknown/NA 3 3

Knowledge score

 1 4 (2.1%) 7 (6.0%)

 2 26 (13.7%) 12 (10.3%)

 3 49 (25.8%) 42 (35.9%)

 4 111 (58.4%) 56 (47.9%)

 Mean (SD) 3.4 (0.8) 3.3 (0.9) 0.13

The purpose of the study I was invited to join is to research the genetic basis of 
glaucoma

175 (92.6%) 100 (87.0%) 0.10

 Unknown/NA 1 2

Opinions on research, agree, n (%)

I have participated in research studies before. 69 (36.9%) 24 (20.9%) 0.003

 Unknown/NA 3 2

I believe the findings of this study would directly benefit me. 152 (81.7%) 83 (74.1%) 0.12

 Unknown/NA 4 5

I feel comfortable providing my genetic information (DNA) for medical research 
studies.

176 (93.1%) 60 (54.1%) <0.001

 Unknown/NA 1 6

If my DNA was eligible for another study in the future, I would consider 
participating.

162 (88.0%) 69 (61.1%) <0.001

 Unknown/NA 6 4

Government involvement in a genetics research study (such as sponsorship or having 
access to data) would change my willingness to participate.

68 (36.2%) 51 (45.9%) 0.10

 Unknown/NA 2 6
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