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Abstract

African American (AA) populations experience persistent health disparities in the US. Low 

representation in bio-specimen research precludes stratified analyses and creates challenges in 

studying health outcomes among AA populations. Previous studies examining determinants of 

bio-specimen research participation among minority participants have focused on individual-level 

barriers and facilitators. Neighborhood-level contextual factors may inform bio-specimen research 

participation, possibly through social norms and the influence of social views and behaviors on 

neighbor’s perspectives. We conducted an epidemiological study of residents in 5,108 Chicago 

addresses to examine determinants of bio-specimen research participation among predominantly 

AA participants solicited for participation in the first six years of ChicagO Multiethnic Prevention 

And Surveillance Study (COMPASS). We used a door-to-door recruitment strategy by 

interviewers of predominantly minority race/ethnicity. Participants were compensated with a $50 

gift card. We achieved response rates of 30.4% for non-AA addresses and 58.0% for AA 

addresses, with as high as 80.3% response among AA addresses in low socioeconomic status 

(SES) neighborhoods. After multivariable adjustment, we found approximately 3 times the odds of 

study participation among predominantly AA addresses in low vs. average SES neighborhoods 

(odds ratio (OR)=3.06; 95% confidence interval (CI)=2.20–4.24). Conversely, for non-AA 

addresses we observed no difference in the odds of study participation in low vs. average SES 

neighborhoods (OR=0.94; 95% CI=0.71–1.25) after multivariable adjustment. Our findings 

suggest that AA participants in low SES neighborhoods may be recruited for bio-specimen 

research through door-to-door approaches with compensation. Future studies may further elucidate 

best practices to improve bio-specimen research participation among minority populations.
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Introduction

The African American (AA) population comprises 14% of the US population [1] and is 

characterized by greater levels of genetic diversity than non-African populations [2]. The 

AA population experiences health disparities across the lifespan relative to non-Hispanic 

(NH) White populations, including higher mortality from cancer, cerebrovascular, and heart 

disease [3–7]. Historically and presently, AA persons have been exposed to 

disproportionately high levels of social and environmental stressors, including low 

socioeconomic status (SES), social isolation, interpersonal and institutional discrimination, 

and residence in under-resourced communities. These factors intersect at individual- and 

neighborhood- levels and are associated with poor lifestyle factors, healthcare utilization, 

and health outcomes [8–10].

Although the inclusion of minority populations in clinical and epidemiological research is a 

growing national priority in the United States [11], AA participants and bio-specimens are 

under-represented in clinical and basic science research involving genetics, including 

approximately 6.0% of cancer clinical trials enrollees in ClinicalTrials.gov [12] and <10% of 

bio-samples in The Cancer Genome Atlas [13–15]. Observational research involving bio-

specimens is also hampered by low response rates among AA participants [16–18], which 

precludes stratified analyses and is a potential source of non-response bias. Recent studies 

that have examined willingness to participate in biobanking or genetics studies among AA 

participants have suffered from low response rates ranging from 10% to 32% [16, 19].

Previous studies examining determinants of bio-specimen research participation among 

minority participants have focused on individual-level barriers and facilitators such as degree 

of trust towards researchers, knowledge about bio-specimen research, cash remuneration, 

discomfort with needles, altruism and personal salience of medical research [13, 16–25]. 

Evidence regarding race/ethnicity as a factor associated with bio-specimen research 

participation has been mixed [13, 25]. Mistrust of medical professionals among AA persons 

due to historical racism and institutional discrimination are perceived barriers for AA 

representation in bio-specimen research [15, 17, 23]. However, a study conducted in 

Washington, DC found that the association between AA race/ethnicity and research 

participation was explained by bio-specimen knowledge, which was the only statistically 

significant determinant after multivariable adjustment. This finding suggests that race/

ethnicity may cease to be associated with bio-specimen research participation after 

accounting for bio-specimen knowledge [17]. Moreover, bio-specimen research participation 

rates may be improved by tailoring recruitment strategies to specific racial/ethnic groups, 

including concordance of interviewer race/ethnicity and providing bio-specimen education 

to community residents [22, 26].

Neighborhood-level contextual factors may also inform bio-specimen research participation. 

As one possible mechanism for how neighborhood-level social determinants of health may 

underlie many health behaviors and health disparities [27], psychological research posits that 

behavioral norms may be developed and transferred through observation and verbal 

communication including positive or negative reinforcement [28]. These social interactions 

and behavioral norms occur within neighborhoods where individuals reside [29, 30]. This 
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mechanism for neighborhood-level social determinants of health may have relevance to bio-

specimen research participation. One previous study of predominantly white participants 

(<4% AA) found that residence in high level educational attainment zip codes is associated 

with increased willingness to participate in a bio-specimen study [31]. However, it is unclear 

whether the neighborhood SES context is associated with bio-specimen research 

participation among AA participants.

The purpose of this study was to examine the potential association of neighborhood-level 

factors and bio-specimen research participation. Additionally, this study aimed to explore 

strategies associated with successful recruitment of racial and ethnic minorities who are 

traditionally under-represented in bio-specimen research using a cross-sectional study of a 

larger ongoing cohort study in which participants are recruited for participation in bio-

specimen research.

Materials and Methods

This research was conducted in Chicago, Illinois as part of the ongoing ChicagO Multiethnic 

Prevention And Surveillance Study (COMPASS) (compass.uchicago.edu). Chicago is the 

third largest city in the US, with approximately 2.7 million residents in 2019 [32]. 

COMPASS is a population-based longitudinal cohort study designed to identify etiologic 

associations and opportunities for disease prevention including exposure assessment, early 

detection, screening, interventions, and survivorship evaluations [33].

Field staff training

The 19 interviewers were of mean age 44.1 (standard deviation=15.5), with 11 females 

(57.9%), and a diverse racial/ ethnic composition of predominantly minority status (11 AA 

(57.9%), 6 Hispanic (31.6%), 1 Asian (5.2%), and 1 NH White (5.2%)). All field 

interviewers had previous experience in field work of various disciplines, although 

additional training was provided regarding the methodology and procedures of COMPASS. 

In-person trainings involved PowerPoint presentations with information about the 

importance of population health research for chronic disease prevention and control. The 

training emphasized health disparities experienced by AA populations – increased risks of 

and death from breast cancer, prostate cancer, and overall relative to other populations, in 

order to underscore the need for increasing participation of minority populations in bio-

specimen research.

Additionally, field interviewers were trained in procedures of the consent process, how to 

use databases such as Research Electronic Data Capture (REDCap) and Dartmouth, and 

institutional trainings such as Health Insurance Portability and Accountability Act (HIPAA) 

for complying with medical information privacy laws, and Collaborative Institutional 

Training Initiative (CITI) for research with human subjects. Field interviewers were also 

trained in collecting clinical data and specimens, such as blood pressure, urine, and saliva. 

All field interviewers received phlebotomy training and certification if they did not already 

have it. Upon completion of the in-person training, field instructors shadowed seasoned 

interviewers from COMPASS and were supervised by the field manager until it was 

determined that they were prepared to conduct field interviews independently.
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Sampling methodology

In order to match the racial and ethnic distribution desired for participant recruitment 

(including over-sampling of AA participants), we selected specific census tracts from the 

original 120 census tracts (~15% of Chicago census tracts) used in COMPASS. A two-stage 

cluster sampling approach was used: sampling at the census tract level in the first stage to 

sample tracts that would allow interviewers to efficiently contact households by minimizing 

travel time and cost; and randomly sampling households within tracts in the second stage to 

maximize study efficiency while minimizing costs. We used the Stata module gsample 
(Jann, B. 2006) to randomly select the census tracts and addresses within blocks. COMPASS 

field interviewers were then selected based on having identities that reflected the 

communities in which research was conducted.

Interviewers were provided with a list of potentially eligible participants compiled from 

commercially available address lists from the United States Postal Service’s Address 

Management System and demographic data for addresses from commercial sources: NFocus 

Consulting Inc© [34] and Valassis® [35]. The lists of potentially eligible participants 

provided partial coverage within the selected census tracts. The recruitment approach was 

not nested and potential participants at identified addresses were recruited even if they were 

not on the original vendor list. Within buildings, multiple potential households and units 

were recruited. Within households, multiple potential participants were approached. Within 

and across households, multiple interviewers conducted recruitment.

In addition to recruitment from the compiled sampled list of addresses, a snowball sample 

methodology was utilized in a supplemental recruitment in which field interviewers invited 

participants to refer friends or family to the study. Snowball recruitment strategy may 

increase representation of populations that may otherwise be excluded from research due to 

mistrust of researchers, stigmatization, or social isolation and is a cost-effective strategy to 

increase participation. Furthermore, during this supplemental recruitment, field interviewers 

also visited local farmer’s markets and YMCAs to recruit participants not on the original 

vendor list. The above describes the sampling methodology for the early phase used in the 

present study. Recruitment strategies have subsequently been expanded from targeted 

community based recruitment to non-targeted recruitment in communities, hospitals and 

clinics. This strategy will allow for enhanced opportunity for linking with electronic health 

records in a subsequent phase of recruitment.

Recruitment strategy

Prior to recruiting in a given neighborhood, COMPASS staff spoke with the local Alderman, 

or elected Chicago city council member, in order to increase participant buy-in through the 

support and endorsement of trusted community leaders. Outreach and engagement by field 

staff often included extensive conversations around questions commonly raised by 

participants including mistrust of research (i.e., Tuskegee trial), individual and community 

benefits of participation including bi-directional benefit, return of results, and comparisons 

of community level health. Interviewers were permitted to approach neighborhoods 

regardless of the interviewer race/ ethnicity or the neighborhood racial/ ethnic composition.
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Interviewers went door-to-door during the daytime, Mondays through Fridays and select 

Saturdays, and recruited all eligible persons within a given household or set of households 

from a given address. Interviewers recorded the approach date, approach outcome (no 

contact made, refused participation, revisit planned, all scheduled interviews completed, and 

no one eligible), notes on refusal and/ or eligibility, and approach date. Individuals were 

considered eligible for inclusion in COMPASS if they were a resident of the Chicago 

metropolitan area, age 35 years or older, male or female, English or Spanish speaking, 

competent to give consent, and permanent resident or citizen of the US. For the purposes of 

this early phase of the study, we only considered addresses with completed contact attempts, 

which we defined as addresses where at least 3 approaches were made and/ or an interview 

that included bio-specimen contribution was successfully completed.

Measures

We consolidated our dataset to the addresses for all building types (single family, multi-unit, 

etc.) using a long-to-wide transform. This transformation generated summarized data for 

interviewer-, household-, and design factors at the address level. Interviewer-level factors 

were based on the interviewer with the most approaches to the address (age, sex, race/

ethnicity). Household-level factors were the potential participant characteristics from both 

the vendor list and the participant data from recruited subjects, which were summarized as 

the average household data at the address unit level (mean age [continuous], predominant 

race/ethnicity [categorical], majority interviewer-household concordant on race/ethnicity 

[yes, no, no majority for household and/or interviewer]). Design factors were the household 

units within an address (1, 2–3, and 4+), and whether the address was in the original target 

sample from the vendor contact or part of the snowball sample.

Neighborhood SES was defined as a time-invariant measure of neighborhood SES developed 

and made publicly available by the authors of Miles et al. (2016) [36]. For this measure, 

neighborhood SES was defined at the census tract level on a scale from 0 to 100 with 50 

being the national average. An unconstrained single factor model was used, according to the 

equation (1 × [ln{Median Household Income}]) + (−1.129 × [ln{% Female-Headed 

Households}]) + (−1.104 × [ln{% Workers 16 years or older who are unemployed}]) + 

(−1.974 × [ln{% of households in poverty}]) + 0.451 × (1 ×[%high school grads but not 

bachelors holders] + 2 × [%bachelors holders]) [36].

We categorized these census tract-level neighborhood SES data into quintiles of 

neighborhood SES at the Chicago area level. We separately defined neighborhood SES 

categories based on cluster cores of neighborhood SES as average, low, and high using the 

local Getis-Ord G* statistic [37]. The local G* statistic represents the degree to which the 

neighborhood characteristic of that tract is more similar (high or low) to the characteristics 

of the neighboring tracts than would be the case under spatial randomness [41]. Tracts were 

considered neighboring if they shared an edge with the focal tract. We defined neighborhood 

SES categories with different levels of statistical significance: a pseudo P-Value<0.05 with 

randomization of 999 permutations as the analytical measure; and a separate measure with 

99,999 permutations and a pseudo P-value<0.0001 for a robustness check. Local G* 
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statistics for each tract were calculated and neighborhoods were categorized using GeoDa 

1.12 [38].

Outcome

Our outcome was defined as whether one or more participants enrolled at the address (yes/

no). Participants completed a ~1-hour interview and contributed bio-specimens, including a 

blood sample, collection of cheek cells using the Oragene DNA self-collection kit, and an 

optional urine sample.

Statistical Analyses

We used chi-square statistics to generate descriptive characteristics by household, 

interviewer, and design factors, for whether 1+ participant was enrolled at the address or not. 

We also used multivariable logistic regression analyses to examine the association between 

neighborhood-level factors (separately and combined) and bio-specimen research 

participation, adjusting for design, interviewer, and household factors. To examine the 

robustness of our main neighborhood-level findings to different classifications of 

neighborhood level measures, we performed sensitivity analyses of our final models using 

the three neighborhood SES classifications described above. To assess whether measured 

characteristics modified the neighborhood level effects of interest, we performed sensitivity 

analyses by separately stratifying our full model according to predominant interviewer age 

(<40, 40+ years), predominant interviewer race/ethnicity (AA, NH White, and Hispanic), 

predominant household age (<55, 55+ years), predominant household race/ethnicity (AA, 

NH White, and Hispanic), and whether the address was in the original sample (yes/ no). In 

our multivariable logistic regression models, we calculated odds ratios (ORs) and 95% 

confidence intervals (CIs). Statistical significance was defined at a nominal p<0.05. All 

analyses were conducted in SAS 9.4 (Cary, NC).

Institutional Review Board (IRB)

All study participants signed a consent form prior to enrollment. All study procedures and 

materials were reviewed and approved by the University of Chicago Biological Sciences 

Division IRB (http://bsdirb.bsd.uchicago.edu). The $50 gift card compensation, also 

approved by the IRB and considered non-coercive, was consistent with studies that have 

required similar and substantial time input and bio-specimen collection from participants. 

An example of the Recruitment form used by the interviewers during door-to-door 

recruitment is provided in Online Resource.

Results

A flow diagram of the study sample is presented in Figure 1. Of 14,413 addresses with 

potentially eligible participants from two commercial vendors and participant referral, we 

excluded: 7,183 (49.8%) not contacted by interviewers in three screening rounds; 1,417 

(9.8%) with contact made and re-visit planned, but interview not yet completed; 423 (6.2%) 

with household members who did not meet eligibility criteria; 137 (<1%) with missing 

information on interviewer; and 22 (<1%) with typographical errors in address. As such, our 

study included 5,108 addresses with potentially eligible persons. Of those addresses, 2,748 
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(53.8%) refused actively or passively and 2,360 (46.2%) had 1 or more participants enrolled. 

All 5,108 addresses were included in our analysis, with 4,521 participants total within those 

participating addresses. Differences in addresses approached in all three screening rounds 

vs. less than three screening rounds were observed by neighborhood SES category, with the 

lowest inclusion among addresses in high SES neighborhoods (24.6%) and the highest 

inclusion among addresses in low SES neighborhoods (47.8%) (P<0.001).

Descriptive characteristics of the study sample are presented in Table 1. Of the 5,108 

addresses approached, 2,923 (57.2%) were comprised of predominantly AA households. 

Descriptive household, interviewer, design and neighborhood characteristics of addresses by 

whether at least one participant was enrolled within addresses were statistically significantly 

different for each factor included in the analysis (all p-values <0.001). Of note, response 

rates varied across predominant household race/ethnicity, with 58.0% of AA addresses and 

30.4% of non-AA addresses enrolling 1+ participant. Response rates also varied by 

neighborhood SES, with 57.3% of low neighborhood SES addresses, 41.4% of average 

neighborhood SES addresses and 32.2% of high neighborhood SES addresses enrolling 1+ 

participant. Approximately 80.3% of AA addresses in low SES neighborhoods participated.

Table 2 presents results from the multivariable logistic regression analyses for neighborhood 

characteristics with outcome of bio-specimen research participation within addresses (yes/

no), among the 5,108 addresses. In fully adjusted models, AA addresses had 2.19 times the 

odds of participation as NH White addresses (OR= 2.19; 95% CI=1.75–2.74). Relative to 

addresses located in average SES neighborhoods, addresses in low SES neighborhoods had 

2.23 times the odds of participation (95% CI=1.91–2.60), and addresses in high SES 

neighborhoods had 0.30 times the odds of participation (95% CI=0.21–0.42), after full 

adjustment for household, interviewer, and design factors.

Table 3 presents results from the fully adjusted multivariable logistic regression analyses 

jointly stratified by whether the address was part of the original or snowball sample, and 

whether the address was or was not a predominantly AA address. Statistically significantly 

high odds of participation in low SES neighborhoods relative to average SES neighborhoods 

were driven by predominantly AA addresses (OR=4.13; 95% CI=3.30–5.16), with 

statistically significantly high odds in both the original and snowball samples (P-values 

<0.01). However, no statistically significant difference in odds of participation were 

observed among predominantly non-AA addresses in low SES neighborhoods relative to 

those in average SES neighborhoods after full adjustment (OR=1.02; 95% CI=0.81–1.29). In 

fully adjusted models including only AA addresses in the original target sample, we 

observed 3.06 times the odds of participation in low SES neighborhoods relative to AA 

addresses in average SES neighborhoods (OR=3.06; 95% CI=2.20–4.24). In fully adjusted 

models including only non-AA addresses in the original target sample, we observed no 

difference in the fully adjusted odds of participation in low vs. average SES neighborhoods 

(OR=0.94; 95% CI=0.71–1.25). Conversely, statistically significantly low odds of 

participation for addresses in high SES neighborhoods were driven by addresses that were 

not predominantly AA, with 0.20 times the odds of participation relative to predominantly 

non-AA addresses in average SES neighborhoods (95% CI=0.14–0.31).
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Upon further investigation, recruitment within high SES neighborhoods was found to be 

mostly comprised of addresses that were part of the snowball sample (73.0%). Robustness 

checks based on different measures of neighborhood-level factors produced broadly similar 

results (Table 4). Removing leverage points and large residuals did not substantively affect 

findings.

Discussion

There is longstanding concern about low research study participation rates in 

epidemiological studies in general [20, 26] and for bio-specimen research among AA 

participants in particular [22]. In a Chicago study of predominantly AA participants that 

utilized door-to-door recruitment by predominantly minority status interviewers and $50 gift 

card compensation for research participation including bio-specimen collection, we 

examined associations between census tract-level SES on bio-specimen research 

participation at the address level, after adjustment for summarized address-level data on 

households, interviewers, and design characteristics. We achieved response rates of 30.4% 

for non-AA addresses and 58.0% for AA addresses, with as high as 80.3% response among 

AA addresses in low SES neighborhoods. In fully adjusted models of AA addresses in the 

original target sample, we observed approximately 3 times the odds of participation for AA 

addresses in low SES neighborhoods relative to AA addresses in average SES 

neighborhoods. Conversely, for non-AA addresses we observed no statistically significant 

difference in the fully adjusted odds of participation in low vs. average SES neighborhoods. 

Stratifying by original sample (yes/ no) allowed us to minimize the threat that our findings 

were driven by the snowball sampling approach. Our findings suggest that door-to-door 

recruitment and compensation may be effective strategies to recruit traditionally under-

represented racial/ethnic minorities for bio-specimen research in low SES neighborhoods in 

Chicago.

To our knowledge, this is the first study to examine the association between small-area level 

(census tract or block group) features of the neighborhood context and bio-specimen 

research participation, as well as the first study of its kind among predominantly AA 

addresses. Our results differs from a recent study in which respondents within ZIP codes of 

higher educational attainment had higher self-reported willingness to participate in a bio-

specimen research study. Several design features differed between this San Diego Blood 

Bank study and ours: the sociodemographic characteristics of the population base 

(predominantly White population vs. predominantly AA population); the method of 

recruitment (email vs. door-to-door in-person recruitment); compensation ($0 vs. $50 gift 

card); demands of time (5 minutes vs. ~1 hour); demands of bio-specimen collection (no vs. 

yes); demands of sensitive information (limited sensitive information vs. detailed sensitive 

information) [31].

Our findings may help to clarify the previously mixed evidence for the individual-level 

effect of AA race/ethnicity on bio-specimen research participation [13, 17, 18, 22, 25]. 

According to previous qualitative research, some AA persons hold the view that bio-

specimen research “[benefits] white populations, while minority groups have been unjustly 

used as “lab rats””[17]. Such views may reflecting mistrust among AA populations 
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following mainstream media coverage about the development of the HeLa cell line [39]. 

Previous evidence does however suggest that bio-specimen knowledge moderates racial/ 

ethnic disparities in bio-specimen research participation [22]. A recent qualitative 

examination of interviewer-reported factors of research participation in the early phase of 

COMPASS study found that interviewer race and skills were interviewer-perceived 

facilitators and that fear of the blood draw and mistrust of medical researchers were 

interviewer-perceived barriers [40]. These perceptions from our field staff are consistent 

with findings from the present study, which together suggest that culturally informed door-

to-door recruitment in combination with compensation and education to community 

members and potential participants may be an effective strategy for bio-specimen research 

participation among AA participants. Additional research in other regions and with other 

design features may help to confirm and clarify the results presented here.

One possible mechanism for our observed results could be that low neighborhood SES 

served as a surrogate for low individual SES and hence, potential participants residing in low 

SES neighborhoods were more motivated by the $50 gift card compensation than potential 

participants residing in neighborhoods of average neighborhood SES. This is a sensitive 

issue that is ethically complex. Importantly, our recruitment strategy incorporated bio-

specimen research education within both the community engagement and individual 

participant levels as integral aspects of protecting the welfare, rights, and privacy of human 

subjects. The $50 gift card compensation in our study was approved by the IRB as consistent 

with studies that have required similar time input and bio-specimen collection from 

participants.

A related but possibly distinct mechanism for our observed findings may be the increased 

availability of potential participants who were unemployed and physically located at the 

address during the day/ time of interviewer approaches. Low SES neighborhoods may also 

be a surrogate for population bases with low employment. Among early phase COMPASS 

participants, approximately 81% self-reported that they were not currently working full-

time. Moreover, increased potential participant availability to interviewers in low SES 

neighborhoods presumably increased the opportunities for recruitment contact relative to 

potential participants who were full-time employees in average and high SES 

neighborhoods. Additionally, it is possible that social interactions and behavioral norms that 

occurred within neighborhoods where individuals resided had an impact on the willingness 

for bio-specimen research participation.

Our study is strengthened by the geographically and socio-culturally diverse Chicago setting 

with address information that was used to link participants and non-participants with geo-

spatial data at a small-area census tract level. Furthermore, our recruitment strategy 

emphasized cultural sensitivity training and implementation of interviewers in concert with 

active community engagement from our institution, including conversations with community 

block clubs, Aldermen, and community-based police in targeted tracts. While our findings 

are provocative, we suggest that they be interpreted as specific to our recruitment strategy, 

compensation, time/ bio-specimen demands for participants, and population base. Chicago 

has been characterized by unique historical, cultural, and social conditions, as well as 

specific geospatial differences, particularly for segregated AA neighborhoods [41, 42].
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A common limitation of epidemiological studies is the lack of individual-level data from 

non-responders. Our study lacked individual-level data from non-responders, as well as 

household-level data on potentially important characteristics, such as SES. Since bio-

specimens are provided by individuals after informed consent, the use of address 

(aggregating individuals, depending on the address) as the unit of analysis is a major 

weakness of this study. Moreover, our reported response rates were expressed at an address 

level and do not reflect response rates at an individual level. Our measures may, however, be 

a surrogate for household-level unmeasured income and employment status. Nevertheless, 

geospatial methods to elucidate features of the small-area level social environment are useful 

in research to help quantify potential self-selection bias such as when a population is non-

responsive or difficult to contact [27]. An additional limitation of our study is that we did not 

collect information on point-of-contact for referrals (“who referred who”), which may have 

been used to inform a network analysis of social connections within communities.

Another limitation of our study is our inability to completely control for interviewer-level 

features of the research recruitment strategy successes and challenges that are missing or not 

captured in the COMPASS household database. In particular, we were unable to measure the 

interviewer’s recruitment perceptions in different communities or tracts in order to examine 

how such perceptions may have impacted interviewer recruitment strategies. These implicit 

factors may have impacted the interviewer’s approach and communications, as well as the 

communities where interviewers focused their efforts (our interviewer team was 

predominantly of minority racial/ ethnic background and the interviewers were permitted to 

approach addresses in low, average, and high SES neighborhoods). By anecdote there was an 

incident where a COMPASS interviewer of minority race/ethnicity was approached by the 

police in a more affluent community because of a call by a concerned resident who was 

suspicious about the interviewer’s door-to-door activity. This suggests that the mechanism 

by which contextual factors may have improved research participation in minority 

communities may have been complex and due to the interplay of individual-, household-, 

interviewer-, and contextual factors (i.e, minority status interviewers experienced successes 

in low SES neighborhoods and challenges in high SES neighborhoods). Furthermore, our 

household database relied on interviewers for quality data collection. Our method of 

consolidating interviewer-level factors to the address and tract level partially reduced the 

threat of potential differential bias by interviewer data collection.

Additionally, our study is limited by the choice of census tracts as administrative units to 

define neighborhoods in our analysis. For example, sociodemographic features, such as SES, 

impact outcomes at various levels of spatial aggregation from household, street, block group, 

tract, and above, and may vary for different communities, risk factors, and outcomes [43]. 

As such, it is possible that the administrative geographic units in our study may not have 

effectively captured neighborhood boundaries. We partially minimized the threat this posed 

to our estimates by smoothing the analytical contextual measures based on the 

characteristics of the neighborhood features in a census tract’s neighbors. Nevertheless, 

further work may elucidate whether contextual features impact bio-specimen research 

participation at differing levels of geographic detail.

Press et al. Page 11

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusions

Our findings suggest that characteristics of the neighborhood SES context, possibly as a 

surrogate for individual SES, influence bio-specimen research participation in Chicago. 

Efforts to include a sufficient representation from minority populations in clinical research 

[11, 43] would benefit from careful attention to study design, sampling frame, and potential 

differential sociodemographic and contextual-level factors [43]. Enriching research studies 

with information on the small-area level neighborhood context may elucidate bio-specimen 

research participation and help to tailor effective recruitment strategies to specific 

households and neighborhoods. Our findings suggest that AA participants, who are 

traditionally under-represented in bio-specimen research, may be responsive to door-to-door 

study recruitment approaches with compensation for bio-specimen research participation. 

This study has implications for future bio-specimen research with traditionally under-

represented populations.
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Consent to participate

Informed consent was obtained from all individual participants included in the study.
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Figure 1. 
Flow diagram of Chicago study sample
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Table 1

Descriptive household, interviewer and design characteristics of 5,108 addresses in Chicago study, by whether 

one or more participant was enrolled in the study

1+ participant enrolled at address

Address level characteristics No Yes Total

n Row% n Row%

Design characteristics

Address units (apartments) approached

 1 1,385 54.6 1,153 45.4 2,538

 2–3 1,183 57.8 863 42.2 1,513

 4+ 180 34.4 344 65.7 1,057

 χ2 P-value <.001

Original target sample

 Yes 555 25.3 1,639 74.7 2,194

 No 2,193 75.3 721 24.7 2,914

 χ2 P-value <.001

Interviewer characteristics

Predominant interviewer age (majority; years)

 <30 664 73.5 239 26.5 903

 30 to <40 899 60.4 589 39.6 1,488

 40 to <50 247 35.5 448 64.5 695

 50 to <60 401 41.4 567 58.6 968

 60+ 537 51.0 517 49.1 1,054

 χ2 P-value <.001

Predominant interviewer sex (majority)

 Female 1,598 51.7 1,492 48.3 3,090

 Male 1,003 55.3 810 44.7 1,813

 No majority 147 71.7 58 28.3 205

 χ2 P-value <.001

Predominant interviewer R/E (majority)

 African American 1,609 51.4 1,524 48.6 3,133

 Non-Hispanic White 165 37.3 277 62.7 442

 Hispanic 835 64.6 457 35.4 1,292

 Asian 10 19.6 41 80.4 51

 No majority 129 67.9 61 32.1 190

 χ2 P-value <.001

Household characteristics

Household age (mean; years)

 <30 <10 ~ <10 ~ 17

 30 to <40 150 31.5 326 68.5 476

 40 to <50 719 52.6 647 47.4 1,366

 50 to <60 640 45.5 768 54.6 1,408
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1+ participant enrolled at address

Address level characteristics No Yes Total

n Row% n Row%

 60+ 1,231 66.9 610 33.1 1,841

 χ2 P-value <.001

Household race/ ethnicity (majority)

 African American 1,227 42.0 1,696 58.0 2,923

 Non-Hispanic White 796 71.4 319 28.6 1,115

 Hispanic 472 66.9 234 33.1 706

 Asian 63 91.3 <10 8.7 69

 Other/unknown 19 39.6 29 60.4 48

 No majority 171 69.2 76 30.8 247

 χ2 P-value <.001

Interviewer and household concordant on race/ethnicity (majority)

 No 1,093 55.9 861 44.1 1,954

 Yes 1,366 50.0 1,367 50.0 2,733

 No majority 289 68.7 132 31.4 421

 χ2 P-value <.001

Neighborhood characteristics

Neighborhood socioeconomic status (SES)∘

 Average 1,884 58.6 1,333 41.4 3,217

 Low 710 42.7 954 57.3 1,664

 High 154 67.8 73 32.2 227

 χ2 P-value <.001

Total 2,748 53.8 2,360 46.2 5,108

∘
Categories defined as cores or clusters of similar census tracts in geographic and feature space by Local G* statistic at the Chicago area level using 

999 permutations test with pseudo P-value <0.05 and queen contiguity, using 2010 Census tract boundaries

~
Statistic suppressed due to cell frequency <10
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Table 2:

logistic regression analyses with outcome of bio-specimen research participation within addresses (yes/no), 

among addresses approached in Chicago study sample, adjusting for design, interviewer, household, and other 

neighborhood-level factors

Characteristics of addresses 1+ participant enrolled at address OR (95% CI)

No Yes

Design characteristics

Address units (apartments) approached

 1 1,385 1,153 1.00 (Reference)

 2–3 1,183 863 1.25 (1.06 – 1.46)

 4+ 180 344 3.16 (2.46 – 4.05

Sample

 Original 2,193 721 1.00 (Reference)

 Snowball 555 1,639 10.3 (8.78 – 12.0)

Interviewer characteristics

Predominant interviewer age (majority; years) [continuous] 1.02 (1.02 – 1.03)

Predominant interviewer sex (majority)

 Male 1,003 810 1.00 (Reference)

 Female 1,598 1,492 0.85 (0.71 – 1.02)

 No majority 147 58 0.66 (0.41 – 1.04)

Predominant interviewer R/E (majority)

 Non-Hispanic White 165 277 1.00 (Reference)

 African American 1,609 1,524 0.79 (0.56 – 1.11)

 Hispanic 835 457 1.11 (0.77 – 1.61)

 Asian 10 41 9.89 (4.10 – 23.9)

 No majority 129 61 2.69 (0.72 – 9.97)

Household characteristics

Predominant household age (mean; years) [continuous] 0.99 (0.99 – 1.00)

Household race/ ethnicity (majority)

 Non-Hispanic White 796 319 1.00 (Reference)

 African American 1,227 1,696 2.19 (1.75 – 2.74)

 Hispanic 63 <10 0.84 (0.65 – 1.09)

 Asian 472 234 0.23 (0.09 – 0.58)

 Other/unknown 19 29 2.43 (1.18 – 5.00)

 No majority 171 76 2.86 (0.82 – 9.94)

Interviewer and household concordant on R/E (majority)

 No 155 438 1.00 (Reference)

 Yes 1,039 1,212 0.79 (0.65 – 0.97)

 No majority for household and/or interviewer 33 46 0.24 (0.07 – 0.87)

Neighborhood characteristics

Neighborhood SES∘

 Average 1,884 1,333 1.00 (Reference)
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Characteristics of addresses 1+ participant enrolled at address OR (95% CI)

No Yes

 Low 710 954 2.23 (1.91 – 2.60)

 High 154 73 0.30 (0.21 – 0.42)

Total 2,748 2,360

∘
Categories defined as cores or clusters of similar census tracts in geographic and feature space by Local G* statistic at the Chicago area level using 

999 permutations test with pseudo P-value <0.05 and queen contiguity, using 2010 Census tract boundaries
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Table 4

Logistic regression analyses for neighborhood haracteristics with outcome of bio-specimen research 

participation within addresses (yes/no), among 5,108 addresses approached in Chicago study sample. Models 

are adjusted for design, interviewer, household, and other neighborhood-level factors •

Characteristic 1+ participant within the address OR (95% CI)

No Yes

Local G* at Chicago level using 99,999permutations; pseudo P-value <0.0001

Neighborhood socioeconomic status (SES)
1

 Average 2,484 1,944 1.00 (Reference)

 Low 264 407 1.79 (1.46–2.20)

 High - <20 ~

Local G* at Chicago level using 999permutations; pseudo P-value <0.05

Neighborhood SES 
2

 Average 1,884 1,333 1.00 (Reference)

 Low 710 954 2.23 (1.91–2.60)

 High 154 73 0.30 (0.21–0.42)

Quintiles at the Chicago level

Neighborhood SES 
3

 Quintile 1 (Low) 264 424 1.00 (Reference)

 Q2 578 771 1.23 (0.96–1.57)

 Q3 1,617 933 0.38 (0.30–0.47)

 Q4 289 217 0.51 (0.37–0.69)

 Q5 (High) - <20 ~

Total 2,748 2,360

•
Interviewer-level factors: interviewer with the majority approaches at the address unit level (age (continuous), sex, race/ ethnicity). Household-

level factors: average potential participant characteristics at the address unit level (mean age (continuous), predominant race/ ethnicity (categorical), 
majority interviewer-household concordant on R/E (yes, no, no majority for household and/or interviewer)). Design factors: potential participants 
within addresses (continuous) and whether the address was in the original target sample from the vendor contact list (yes/no), using 2010 Census 
tract boundaries

1.
Categories defined as cores or clusters of similar census tracts in geographic and feature space by Local G* statistic at the Chicago area level 

using 999 permutations test with pseudo P-value <0.05 and queen contiguity, using 2010 Census tract boundaries

2.
Categories defined as cores or clusters of similar census tracts in geographic and feature space by Local G* statistic at the Chicago area level 

using 999 permutations test with pseudo P-value <0.05 and queen contiguity, using 2010 Census tract boundaries

3.
Categories defined as quintiles of nSES at Chicago area level, using 2010 Census tract boundaries

~
Statistic suppressed due to cell frequency <20
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