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I Introduction

Despite comprising 13 percent of the U.S. population and suffering disproportionately from pre-
mature morbidity and mortality, Black Americans make up only 5 percent of clinical trial partici-
pants (Alegria et al., 2021). Low enrollment of racial and ethnic minorities may compromise the
generalizability of research findings and affect the opportunity for minority groups to benefit from
medical innovation (Manski, Mullahy and Venkataramani, 2023). While rigorous causal evidence
on the implications of low representation for patient health is sparse, simulations and immunologic
evidence suggest that lower clinical trial participation among racial minorities has contributed to
growing racial disparities in diabetes morbidity and cancer survival (Basu and Gujral, 2020; Aw-
idi and Al Hadidi, 2021). In addition, a recent randomized online experiment among physicians
and patients found that a lack of representativeness in clinical trials negatively affects Black pa-
tients’ beliefs about stated drug efficacy and reduces the willingness of physicians who treat Black
patients to prescribe new medications (Alsan et al., Forthcoming).

Strengthening diversity in clinical trials has been a policy priority for leading scientific insti-
tutions and policymakers. In 2015, the U.S. Food and Drug Administration (FDA) launched a
five-year plan to increase the racial diversity and representativeness of clinical trials (FDA, 2014).
However, a 2022 analysis of clinical trial data found that Black patients continue to be underrep-
resented, with less than 20 percent of trials reporting treatment or side effects data for Black pa-
tients (Green et al., 2022). In response, the FDA has issued draft guidance (FDA, 2022), and the
U.S. Congress has introduced legislative proposals to improve diversity in clinical trial research
through initiatives such as public awareness campaigns and the use of mobile technologies (H.R.
6000, H.R. 5030, H.R. 6584, H.R. 3085).

Effective strategies to inform and encourage Black patients to participate in trials are needed
to complement these policy measures. The recent National Academies of Science Engineering and
Medicine Report on “Improving Representation in Clinical Trials and Research” outlined several
potential strategies to accomplish this aim. These recommendations included increasing remuner-
ation for study participation and fast-tracking patent applications for products tested on diverse
samples. The report also highlighted the importance of ensuring a diverse and inclusive work-

force, particularly in leadership roles, for all those involved in clinical trials research (National
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Academies of Sciences and Medicine, 2022, p. 133). Notably, both the National Institute on Minor-
ity Health and Health Disparities and the National Institute on Drug Abuse Office of Diversity and
Health Disparities have established initiatives to recruit, support, and fund minority students and
researchers (NIMHD, 2022; NIH, 2022a). However, the effectiveness of improved racial diversity
among principal investigators for increasing clinical trial participation among Black adults has not
been established empirically.

This project aims to fill the gap. We conducted a randomized survey experiment on a rep-
resentative sample of Black Americans, randomizing exposure to race concordant photographs
of current National Institutes of Health (NIH) investigators and assessing stated willingness to
participate in a future clinical trial. Sex concordance was cross-randomized as a benchmark be-
cause it constitutes another salient dimension of similarity between subjects and investigators. We
demonstrate that exposure to a race concordant investigator increases willingness to participate in
medical research among Black adults by 0.35 standard deviation units or 12.6 percent. In contrast,
sex concordance has no statistically significant effect.

Our results are robust to the inclusion of respondent demographics and machine learning
(ML)- generated ratings of image characteristics, such as image quality and the emotions expressed
by the investigator (Serengil and Ozpinar, 2021; Ocampo, 2022). We conduct three additional
checks to validate our results. A common concern with survey experiments is that findings may be
driven by demand effects. To assess this, we exclude the 6 percent of participants who mentioned
race- or sex-related terms in an open-text question about the study’s purpose from our analysis,
and our results persist. We also add image fixed effects to our specification and demonstrate that
the estimated fixed effects within treatment category are statistically indistinguishable from one
another, suggesting that the findings are not driven by “outlier" images. Finally, we show that
the racial concordance effect is robust to the inclusion of risk aversion, generic trust in others, and
altruism — preferences that could be potential confounders in our setting.

So, what is driving our effect? To explore mechanisms, we query subjects on the perceived at-
tributes of the investigator on several margins after introducing the experimental variation. These
include perceived age, attractiveness, educational attainment, relative quality, and trustworthi-
ness. We chose these attributes based on prior literature supporting their importance in persua-

sion. Bertrand et al. (2010) randomized features of a direct mailer for loans in South Africa and



found that an attractive photo was equivalent to a 25 percent lower interest rate on the loan. Edu-
cational attainment and quality can signal professionalism or legitimacy and have experimentally
been shown to garner a return in the medical labor market (Deming et al., 2016). Age might be
perceived as greater experience or outmoded information and thus may be a positive or negative
signal. Lastly, trustworthiness is important given the history of exploitation and abuse particularly
targeting Black Americans (Brandt, 1987; Roberts, 1997; Alsan and Wanamaker, 2018; Washing-
ton, 2006). We decompose our overall effect by iteratively including each investigator feature in
our main specification individually. We find that the perceived trustworthiness of the researcher
has a substantial explanatory effect, almost doubling the fit of the model (i.e., R-squared from
0.116 to 0.218) and decreasing the race concordant treatment effect by about one-third. Perceived
attractiveness displays a similar pattern, although the two are only modestly correlated in the data.
Perceived quality matters much less than either trustworthiness or attractiveness, and no other at-
tribute is shown to matter. A formal decomposition method following Gelbach (2016) confirms
the importance of trustworthiness and attractiveness.

Our paper is related to several strands of literature, including the importance of trust in the
delivery of medical care (Alsan and Wanamaker, 2018; Banerjee et al., 2020) and the role of racial
concordance in improving health outcomes (Alsan, Garrick and Graziani, 2019; Alsan and Eich-
meyer, Forthcoming; Anderson et al., 2020; Frakes and Gruber, 2022; Hill, Jones and Woodworth,
2020; Greenwood et al., 2020). We add to this literature by rigorously examining the decision to
participate in medical research, which is important for innovation and confidence in research re-
sults (Alsan et al., Forthcoming). Methodologically, we borrow from Ludwig and Mullainathan
(2023) by combining real-world images with ML-rated attributes and using the output in a choice
experiment for a policy-relevant topic.

The paper proceeds as follows. In Section II, we provide more information on racial gaps in
investigator funding and leadership as well as previous studies on concordance. In Section III, we
describe our sample and intervention, including investigator image selection and outcomes. We
then present results in Section IV. Finally, we conclude with a discussion of the potential implica-

tions of our results.



II Background

Several studies have highlighted the gap between the demographics of clinical trial samples and
those in the population who either have the relevant condition or would be primary targets for
prevention. In a recent review of cancer trials, Nazha et al. (2019) find that only 5 percent of the
samples were Black across trials for novel checkpoint inhibitors. While COVID-19 vaccine trial
samples were more representative at nearly 9 percent Black (Artiga et al., 2022), these trials were
unique in terms of the considerable scrutiny from the press, pressure by the U.S. government, and
major advance purchase agreements. Recent trials for Alzheimer’s, a disease that has a larger im-
pact on Black communities, continue to display the pre-COVID pattern for trial representativeness:
Eli Lilly’s 1,736-person donanemab trial included only 19 Black participants who received the drug
(Reardon, 2023).

Against this backdrop, diversity among investigators has been championed as a potential path
to reduce the racial recruitment gap. Diverse investigators might ask different research questions,
develop more successful outreach, enrollment, and retention strategies for minorities in trials, and
increase trust both in the specific studies they are conducting and in the research process more
broadly. Yet, there is no causal evidence to establish the effectiveness of this approach. Previ-
ous research has documented that physician-patient race, sex, or ethnic concordance can improve
patient satisfaction (Takeshita et al., 2020; Cooper et al., 2003), patient trust in health information
(Loeb etal., 2023), utilization of preventative services (Alsan, Garrick and Graziani, 2019), mortal-
ity among those with manageable illnesses (Frakes and Gruber, 2022), neonatal outcomes (Green-
wood et al., 2020), and survival of heart attacks (Greenwood, Carnahan and Huang, 2018). Reli-
gious concordance between medical experts and patients increased intent to take up the COVID-
19 vaccine among American Christians (Chu, Pink and Willer, 2021). Because the investigator-
trialist relationship is distinct from the doctor-patient relationship, evidence specific to this setting
is needed.

Yet the topic is difficult to study for two main reasons. First, investigators are not randomly
assigned to studies. Second, systemic discrimination and structural inequality have led to per-
sistent racial disparities in access to education, promotion, and funding opportunities (Laurencin

etal., 2023; National Academies of Sciences and Medicine, 2023). Consequently, Black investigators



comprise less than 4 percent of NIH-funded researchers (NIH, 2022b). The funding gap was first
documented by Ginther et al. (2011) who found that African American applicants were 13 percent-
age points less likely to receive NIH investigator-initiated funding than White investigators. While
recent updates suggest that racial representation and funding rate gaps have narrowed since 2011,
non-White NIH principal investigators remain significantly underrepresented and underfunded
(NIH, 2023). Therefore, we devised an online trial in which we randomized profiles of real Black

and White NIH investigators to subjects.

III Experimental Design

The goal of the experiment was to test whether racial concordance with clinical trial investigators
affects patient willingness to participate in clinical studies. In addition, we sought to probe the
mechanisms underlying a potential effect. We randomly assigned subjects to an image of an NIH
investigator and elicited their willingness to participate in a future study as well as their perceptions

of the principal investigator. This section describes our experimental design choices in detail.

IIILA  Study Flow, Description of Treatment, and Outcome Measurement

Study Flow: The overall study flow is presented in Appendix Figure B1. After providing informed
consent, subjects answered screening questions (described in Section III.B). Eligible respondents
were then randomized to the treatment. Following the intervention, we queried subjects on their
willingness to participate in a trial led by the randomly assigned investigator — our primary out-
come of interest. To assess potential mechanisms, we subsequently asked subjects to rate the inves-
tigator on various characteristics that prior literature suggests are important for persuasion (details
below). Finally, we asked about the respondent’s current access to medical care, risk preferences,
and included open-response questions about the study’s purpose.

Treatment Description: The intervention is shown in Figure 1. The race (Black/White) and sex
(Male/Female) in the image of a current NIH investigator were cross-randomized. The investiga-
tor’s head shot was centered and an accurate description of their role as a lead investigator of the

NIH was provided.



Figure 1: NIH Investigator Randomization

Professional Headshot of

Current NIH Investigator Cross-Randomized
®— Black/White and
Sourced from NIH intramural Male/Female Investigator

Research Program Website

The person in this photograph leads research studies at the National Institute of
Health (NIH).

If the person in this photograph were leading a medical research study to
prevent a disease that affected people in your community, how interested would
you be in participating in this study, if at all?

Not at all likely Somewhat likely Extremely likely

0 1 2 3 4 5 6 7 8 9 10

Notes: Depiction of the Randomized photo of an NIH investigator and the question relating to the primary outcome.

Selection of Investigator Images: Professional head shots of NIH intramural research program
(IRP) investigators were sourced from pictures publicly available on the IRP website (NIH, 2022c).
The IRP has over 12,000 principal investigators conducting research and is the world’s largest
biomedical research institution. The investigators are employed by the NIH directly. As Black
investigators are less represented on the website and comprise less than 4 percent of NIH-funded
researchers, we found fewer usable pictures for Black investigators than for White investigators
(NIH, 2022b). We ultimately selected five pictures of Black males, seven of Black females, ten of
White males, and eight of White females for the experiment.!
To ensure the comparability and quality of investigator images, we followed a principled image
selection process. First, we hand-selected pictures of investigators that were taken in front of a neu-
tral background and that featured a neutral expression. Second, we used ML-generated ratings of

the investigator photos to confirm that picture quality, investigator age, and the emotions conveyed

"Images used in the experiment are available to reviewers and other interested parties by specific request.



by the NIH investigators were similar across demographic groups. The ML-generated investigator
emotions were Angry, Disgust, Fear, Happy, Sad, Surprise, and Neutral. We used the Python pack-
ages deepface (Serengil and Ozpinar, 2021) and image-quality (Ocampo, 2022) to generate these
ratings. The image file size was used as an additional proxy for quality. ML-generated ratings
of the investigator pictures were balanced across race (Appendix Table Al). Female investigators
were generally rated more favorably (i.e., rated as younger, happier, and less neutral) than their
male counterparts (Appendix Table A2). As the same investigator images were shown to both
male and female respondents, each image was part of both the sex concordant treatments, so that
balance across treatments was assured.

Outcome Description: After viewing the image, participants were asked, “If the person in this
photograph were leading a medical research study to prevent a disease that affected people in your
community, how interested would you be in participating in this study, if at all?” We chose this
generic language so that we could elicit responses from all subjects, not just those with a specific
condition. Our primary outcome variable is the answer to this question measured on a ten-point
Likert scale and standardized for analysis (see Appendix Table C1).

To probe mechanisms, we asked subjects to rate investigator age, education, trustworthiness,
attractiveness, and relative quality. Investigator age was shown on an interval scale (25-34 years,
35-44 years 45-54 years, 55-64 years, 65+ years), investigator education was measured by highest
educational attainment (options ranged from less than a high school degree to completion of a
professional degree) and attractiveness, quality, and trustworthiness were measured on five-point
Likert scales. See Appendix Table C1 for additional details on the precise wording of questions,
answer options, and coding for analysis. For our analysis, we standardized all perceived investiga-
tor characteristics except education. Education was coded as an indicator variable for whether the
respondent selected graduate degree (i.e., M..D., ].D., or Ph.D.), though results are not sensitive to
this recoding.

Demand Effects: The experiment was specifically designed to mitigate experimenter demand
effects. As the respondents were only shown one investigator, it would have been difficult for
them to discern the rationale of the study. Indeed, only 5.6 percent of respondents included race-
or sex-related terms in response to the open-ended question “What do you think this study was

about?”. We present a wordcloud of subject responses in Appendix Figure B2 with the dominant



term being “health.” Nevertheless, we exclude such respondents in robustness checks (see Section

IV.B).

III.B Recruitment

We recruited Black survey participants using CloudResearch in February 2022. CloudResearch
is an online survey vendor frequently used in social science research. The platform relies on an
aggregation of opt-in market research panels coupled with additional data quality checks and se-
lection criteria (Chandler et al., 2019). We limited the sample to Black subjects given their under-
representation in clinical trials and previous research showing the importance of concordance in
Black populations (Alsan et al., 2021; Alsan and Eichmeyer, Forthcoming; Loeb et al., 2023). Upon
completing the consent process, participants answered a set of questions to determine eligibility
based on nationality (U.S.-born), self-identified race (non-Hispanic Black), and age (25-64). We
also screened out respondents who failed our attention check. Approximately 27 percent of indi-
viduals who began the survey were screened out due to eligibility criteria or demographic quo-
tas. Eligible respondents went on to answer basic demographic questions covering sex, income,
education, state of birth, health insurance, employment, and existing medical conditions. Our pre-
specified recruitment target of 300 participants was determined by power calculations based on

responses from a pilot survey.

III.C Descriptive Statistics, Balance, and Attrition

Our experimental sample exceeded our target of 300 and consisted of 323 Black individuals who
tulfilled our eligibility criteria (see Section III.B), passed our quality check, and completed the sur-
vey. Summary statistics are presented in Appendix Table A3. Our sample is broadly representative
of the U.S. non-Hispanic Black population by age, sex, geography, education level, employment,
and health insurance status (Appendix Table A3).2 Respondents were, on average, 44 years old
and about 40 percent had a high school degree or less education. The only characteristic that dif-
fered significantly from the U.S. population was employment status, with our survey participants

less likely to hold formal employment. Respondent characteristics were balanced across race and

?We used the 2019 American Community Survey and limited to non-Hispanic Black Americans with internet access
and English proficiency.



sex concordant/discordant arms (see Appendix Tables A4 and A5). Attrition after randomization
was low — among respondents who were exposed to the treatment (i.e., saw an image of an inves-
tigator), less than one percent did not complete the survey. In Appendix Table A6, we show that

attrition was balanced across treatment arms.

IV Estimation and Results

IV.A' Main Findings

Given the cross-randomized experimental design, we estimate the following equation:

Yei = Po+ BjConcordanceii + Xy + M5 + ey (1)

where s is the subject, i is the investigator image, and j signifies either racial or sex concordance.
We first estimate separate equations for racial and sex concordance. In subsequent specifications,
we simply control for respondent sex as we fail to find differences by sex concordance. Y; is the
standardized outcome capturing interest in participating in a clinical trial. X is a vector of respon-
dent covariates including age, squared age, education level, employment status, and an indicator
for whether the respondent resides in the South. M; is a vector of the ML-generated investigator
image characteristics, such as predicted investigator emotion, age, and image quality, as well as
image size.

Table 1 displays our main results. Panel (A) reports findings for racial concordance and Panel
(B) reports results for sex concordance. Column (1) includes no controls except an indicator for
treatment status. We find that survey respondents randomized to an image of a racially concordant
NIH investigator are 0.293 standard deviation units more likely to participate in a clinical trial led
by the investigator compared with a standardized mean of -0.147 among respondents assigned
to a racially discordant investigator. The same pattern does not hold for Panel (B). We do not
find detectable effects of sex concordance on participation. Moving across the columns, we add
controls for respondent and ML-rated image characteristics. The final column includes both sets
of characteristics and is our preferred specification. Race concordant NIH investigators increase

willingness to participate by 0.350 standard deviation units. Model fit increases from an R-squared



of 0.022 to an R-squared of 0.116. Random assignment to a sex concordant NIH investigator does

not significantly affect interest in study participation in any specification.

Table 1: The Effect of NIH Investigator Race or Sex Concordance
on Clinical Trial Participation Interest

Panel A: Racial Concordance
(1) (2) (3) 4)
Racial Concordance 0.293 0.294 0.322 0.350
(0.110) (0.109) (0.134) (0.132)

Control Mean -0.147 -0.147 -0.147 -0.147
Panel B: Sex Concordance
O @ ® @
Sex Concordance -0.013 -0.037  -0.001 -0.010

(0.112) (0.111) (0.111)  (0.108)

Control Mean 0.006 0.006 0.006 0.006
Observations 323 323 323 323
Respondent Covariates No Yes No Yes
Image Covariates No No Yes Yes

Notes: OLS estimates of the willingness to participate in a future clinical trial led by
race (Panel A) or sex concordant (Panel B) NIH investigators. Outcomes are stan-
dardized to have a mean of 0 and standard deviation of 1. Column (1) includes
only an indicator for treatment. Column (2) adds respondent characteristics (age,
squared age, education, employment, and South/non-South region). Column (3)
adds ML-rated image characteristics (predicted investigator emotion, age, image
quality, image size), and Column (4) includes both. Robust standard errors are
shown in parentheses.

Next, we explore potential underlying mechanisms for the effect of investigator racial concor-
dance. To do so, we use Equation 1, placing investigator characteristics on the left-hand side (Table
2). On average, subjects perceived race concordant investigators as younger and rated them more
positively on all characteristics, including 0.495 standard deviation units more qualified, 0.408 stan-
dard deviation units more attractive, and 0.309 standard deviation units more trustworthy (Panel

A). Sex concordance does not significantly affect perceived image characteristics (Panel B).
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Table 2: Racial and Sex Concordance on Perceived of Investigator Characteristics

Panel A: Racial Concordance
Age  Education Quality Attractiveness Trustworthiness

6 @) 3) @ 5)
Racial Concordance -0.365 0.131 0.495 0.408 0.309
(0.124) (0.066) (0.134) (0.139) (0.138)
Control Mean 0.061 0.410 -0.163 -0.175 -0.132
Panel B: Sex Concordance
Sex Concordance 0.150 -0.076 -0.044 -0.122 -0.073
(0.107) (0.055) (0.112) (0.111) (0.113)
Control Mean -0.049 0.494 0.022 0.050 0.031
Observations 323 323 323 323 323
Respondent Covariates  Yes Yes Yes Yes Yes
Image Covariates Yes Yes Yes Yes Yes

Notes: OLS estimates of ratings of investigator characteristics by race (Panel A) or sex (Panel B) concordance. In Column
(2), the outcome is an indicator for completion of a graduate degree. Outcomes in Column (1) and Columns (3)-(5) are
standardized to have a mean of 0 and standard deviation of 1. All specifications include respondent characteristics (age,
squared age, sex, education, employment, and South/non-South region) and ML-rated image characteristics (predicted
investigator emotion, age, image quality, image size). Robust standard errors are in parentheses.

We then investigate whether perceived investigator characteristics partially account for our es-
timated racial concordance effect. In Figure 2, we plot the coefficient estimates from our main spec-
ification (hereafter, Model 0) and alternative specifications. Recall that Model 0 regresses clinical
trial participation on racial concordance as well as respondent and ML-rated investigator image
characteristics (Table 1, Column (4)). In Models 1-5, we iterate through respondents’ ratings of
perceived investigator characteristics, adding trustworthiness, attractiveness, quality, education,
and age to regression models individually (Panel A).? In Model 6, we saturate the model with all
perceived investigator characteristics (Panel B). In Panel (C), we plot the R-squared, demonstrating
how model fit varies with the inclusion of different perceived investigator characteristics.

We find that perceived investigator trustworthiness is important for unpacking the racial con-
cordance effect. The inclusion of trustworthiness reduces the racial concordance effect by 0.103
standard deviation units and increases the fit of the model from an R-squared of 0.116 to an R-
squared of 0.218 (Figure 2, Model 0 and Model 1). We can reject the null hypothesis that the

coefficients are the same in the two models (p-value = 0.026). Similarly, the inclusion of either

3See Appendix Table A7 for a correlation matrix of investigator features.
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attractiveness or quality causes a decrease of similar magnitude but less significance in the racial
concordance effect, reducing the estimated coefficient by roughly 0.110 and 0.093 standard devia-
tion units, respectively (Figure 2, Model 2 and Model 3). Again, we can reject the null hypothesis
that the coefficients are the same across the models (Model 0 vs. Model 2: p-value = .005 and
Model 0 vs. Model 3: p-value = 0.016). They also both increase model fit but to a lesser degree
than trustworthiness (Figure 2, Panel C). Perceived investigator education and age have a negligi-
ble impact.

In a multivariate regression of clinical trial participation on treatment and all perceived inves-
tigator characteristics (Model 6), the R-squared rises to 0.244 (Panel C). In this specification, racial
concordance increases interest in future trial participation by 0.213 standard deviation units, com-
pared to 0.350 standard deviation units in Model 0. Among all covariates, trustworthiness has the
largest and most significant effect at 0.249 standard deviation units. Taken together, the results sug-
gest that specific investigator characteristics — namely trustworthiness, followed by attractiveness
and quality — explain at least part of the effect of racial concordance.

For completeness, we conduct the same exercise for sex concordance (Appendix Figure B3)
despite not finding significant sex concordance effects in Model 0. While additions of investigator
trustworthiness (Model 1), attractiveness (Model 2), and education (Model 4) flip the sign of the
treatment coefficient, it remains small and insignificant across all specifications. We cannot reject
the null that the treatment effect is the same across all models. Across all models, perceived trust-
worthiness is a positive, statistically significant, and robust predictor of trial participation intent

(Appendix Tables A8 and A9).
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Figure 2: The Effect of NIH Investigator Racial Concordance and
Perceived Characteristics on Clinical Trial Participation Interest

Model 1
Racial Concordance

Trustworthiness

Model 2
Racial Concordance

Attractiveness

Model 3
Racial Concordance

Quality

Model 4
Racial Concordance
Education

Model 5

Racial Concordance

Age

25

R-Squared

15

Notes: Figure plots OLS estimates from the six separate models described in the text. The outcome across all specifications is the will-
ingness to participate in a clinical study led by the investigator, which is standardized to have a mean of 0 and standard deviation of 1.
Panel (A) plots estimates for specifications that include the race concordant treatment and a single perceived investigator characteristic.
Panel (B) plots estimates for a model with race concordant treatment and all perceived investigator characteristics. All specifications
include respondent characteristics (age, squared age, sex, education, employment, and South/non-South region) and ML-rated image
characteristics (predicted investigator emotion, age, image quality, image size). 95% Cls are plotted and based on robust standard
errors. Panel (C) plots the R-squared value for each respective model. Dashed lines represent the estimated racial concordance effect

(a) Coefficient Plot

Model 0: 0.350

Model 0: 0.350

‘ Model 6 ‘
——— Racial Concordance ———
—— \
\ \
\ \
| Trustworthiness ——
_‘_ﬂ_ |
\ \
¢ \
| Attractiveness —— |
\ \
\ \
‘ ¢ \
\ Quality \
\ \
\ \
\ \
—‘—‘ Education —— }
—* \ \
\ \
| Ase |
\ \
\ \
\ \
-4 -2 0 2 4 .6 -4 -2 0 2 4 .6
Coefficient and Coefficient and
95%-Confidence Interval 95%-Confidence Interval
(b) Model Fit Plot
0.244
0.218
0.180
0.148
0.119 0.123 Model 0: 0.116
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

(Panels A and B) and R-squared value (Panel C) for our main specification (Model 0, Table 1, Panel A, Column (4)).
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We use the method proposed in Gelbach (2016) to further explore the mechanisms underly-
ing the effect of racial concordance on interest in clinical trial participation. The method builds on
the omitted variable bias formula and decomposes the change in the main coefficient between the
base model (Model 0) and a version of the model including the variables that are candidates for
explaining the effect (Model 6). The coefficient on racial concordance in Model 0 is 0.350, which
is reduced to 0.214 in Model 6. Therefore, the difference that is to be explained is 0.136. Table 3
shows that trustworthiness explains 0.076 units of the change, attractiveness explains 0.071 units,
and quality explains 0.025 units. Including the age and education variables actually increased the
portion of the racial concordance effect that is not explained by the included characteristics. This
confirms that trustworthiness and attractiveness seem to be main drivers of the racial concordance
effect with trustworthiness explaining 21.7 percent and attractiveness 20.3 percent of its effect (cal-

culated by dividing the explained parts by the main coefficients in Model 0).

Table 3: Decomposition of the Effect of NIH Investigator Racial
Concordance on Clinical Trial Participation Interest

Model 0 Model 6  Explained
(1) (2) (3)

Racial Concordance 0.350 0.214 0.136
Trustworthiness Not Included Included 0.076
Attractiveness Not Included Included 0.071
Quality Not Included Included 0.025
Age Not Included Included -0.007
Education Not Included Included -0.029

Notes: OLS estimates of the willingness to participate in a future clinical trial
led by race concordant NIH investigators. Outcomes are standardized to have
a mean of 0 and standard deviation of 1. Column (1) includes an indicator
for race concordant treatment. Column (2) includes all perceived investiga-
tor characteristics as defined in text. Column (3) shows the difference be-
tween the effect of racial concordance in Column (1) and Column (2) in the
first row. The remaining rows show a decomposition of this difference into
changes driven by the respective covariates added in Column (2). The de-
composition follows the approach proposed in Gelbach (2016). All specifi-
cations include respondent characteristics (age, squared age, sex, education,
employment, and South/non-South region) and ML-rated image characteris-
tics (predicted investigator emotion, age, image quality, image size).
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IV.B Robustness Tests

We conduct several robustness checks to confirm the results. First, we conduct a further check for
the presence of experimenter demand effects. To do this, we re-estimate the main effects, exclud-
ing the individuals who mentioned race- or sex-related terms in the open-text question about the
study’s purpose. The results, reported in Appendix Table A10, show similar effects. A second con-
cern is that results are driven by outlier images — this is a legitimate concern given the few images
of Black investigators we have based on the limited availability on the NIH website. To test this, we
regressed interest in clinical trial participation on investigator image fixed effects. We cannot reject
the null that the coefficients for all racially concordant investigators are the same (F-statistic = 0.95,
p-value = 0.486) and that the coefficients for all discordant investigators are the same (F-statistic
= 1.44, p-value = 0.117). Lastly, we check whether our estimated effect is robust to the inclusion
of other subject characteristics that may explain trial participation, such as risk aversion, trust in
others, and altruism. Appendix Table A11 shows the results when we include these respondent
preference measures as controls. We fail to reject the null that the racial concordance estimates are

the same as in the original specification (p-value = 0.967).

IV.C Limitations and Applicability of our Findings

Randomized evaluations have many strengths but also well-known weaknesses — such as weak
applicability to real-world situations. In our study, we presented participants with a picture of an
NIH investigator and elicited their interest in participating in a clinical trial led by the investiga-
tor. In practice, featuring investigator images during trial recruitment is uncommon. However,
it is increasingly common to highlight the contribution of Black investigators when aiming to en-
gender trust, boost Black enrollment in trials and/or take-up of novel medical products (e.g., Dr.
Kizzmekia Corbett and the COVID-19 vaccine) (CBS News, 2021). When considering extrapola-
tion to other settings, it is important that all of the images shown in our study were of actual NIH
investigators and that subjects were informed of this fact. Results may differ if images were of in-
vestigators in a less-reputable institution or if the institution was not specified; previous research
has shown lack of information increases opportunities for implicit bias to play a role in decision-

making (Doleac and Hansen, 2020; Laouénan and Rathelot, 2022).
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An additional potential concern with our findings is that we used a stated instead of a revealed
preference measure. Enrolling subjects in actual medical experiments was not feasible as it would
have been logistically challenging given the limited number of Black investigators and the spe-
cific enrollment criteria for each trial. Yet, given the importance of clinical trial participation to
biomedical research productivity and the fact that it requires informed consent, stated willingness
to participate is often used as an outcome (e.g., Moorcraft et al. (2016) and Pariera etal. (2017)). We
searched the term “willingness to participate in clinical trials" in PubMed — and found that it has
been the subject of more than 4500 publications in PubMed since 1990, many of which use stated
“willingness to participate” as an outcome.* The number of publications with this key phrase has
steadily trended upward over time (Appendix Figure B4).

Insights from behavioral economics research support the use of stated preferences as proxies
for revealed preference measures. Levitt and List (2007) show there can be a strong correlation
between lab and real-world decisions. To assess these correlations in our setting, we leverage data
collected by a nonprofit, Research! America, which annually surveys the U.S. public on their views
regarding science and technology. We take advantage of a specific wave (2021) when the survey
asked both about willingness to participate in a clinical trial as well as whether the respondent (or
their family member) had enrolled in a trial in the past. The results, shown in Appendix Figure
B5, demonstrate that 43 percent of respondents who stated that they were “very likely” to partic-
ipate in a future clinical trial actually had participated in the past, compared to only 4 percent of
respondents who stated they “would not participate”.

To further validate our use of stated willingness to participate, we also analyzed alternative
outcomes that are plausibly associated with future clinical trial participation. First, we asked re-
spondents, “Would you like to learn more about research studies led by this National Institutes of
Health Scientist?” directly after our intervention and primary outcome elicitation. In addition, at
the end of the survey, we allowed respondents to act by clicking a link that directed to them more
information on clinical trial enrollment. We also added a question on publicly financing research
adopted from Research!America: “Would you be willing to pay $1 per week more in taxes if you

were certain that all of the money would be spent on additional medical research?” We find that

*PubMed search results for “willingness to participate in clinical trials" can be accessed here. It’s also the case that
information and logistical hurdles pose key challenges to participation though are not our focus herein (Unger et al.,
2020).

16


https://www.dropbox.com/sh/3yd5bo7h879vq8v/AABDBTL7DMZt3oe0PTX7mg0ha?dl=0

the effect of racial concordance on these three alternative measures is generally positive but small,
and insignificant (Appendix Table A12).> This is likely because the outcomes were dichotomous,

thus had low power, and were only indirectly related to the investigator treatment.

V Discussion

In a randomized survey experiment using photographs of NIH investigators, Black respondents’
interest in clinical trial participation increased when presented with a photograph of a Black in-
vestigator. We find that perceived investigator trustworthiness followed by attractiveness are the
most important factors predicting interest in clinical trial participation using regression analysis
and the Gelbach (2016) decomposition. We do not observe any effect of sex concordance on inter-
est in participation. These findings suggest that racial concordance among principal investigators
and potential research participants can improve enrollment of underrepresented racial minorities
in medical research by projecting trustworthiness.

Our results are consistent with other literature emphasizing trustworthiness as a significant
determinant of participation in the healthcare system (Jacobs et al., 2006; Warren et al., 2020). The
historical and contemporaneous mistreatment and neglect of Black Americans, including but not
limited to the infamous Tuskegee syphilis experiment, have negatively affected Black Americans’
trust in the medical profession (Alsan and Wanamaker, 2018). A 2021 Pew Research Center survey
found that the majority of Black adults think that research misconduct is just as likely to occur today
as it was in the past (Funk, 2022). Further, in a July 2017 survey comparing attitudes about clinical
trials among White, Black, Asian, and Hispanic U.S. adults, 50 percent of Black respondents cited
lack of trust as a barrier to participating in clinical trials and 50 percent believed that subjects are
sometimes included in clinical trials without being told (Research!America, 2017). Increasing trust
among Black communities requires the medical profession to become more trustworthy (Warren
et al., 2020). Part of building trust is increasing the opportunity for members of underrepresented
groups to be in positions of authority, including as principal investigators and physicians.

While better representation of Black and other historically marginalized groups may be an ef-

fective tool for encouraging participation in clinical studies, it is not likely to be a comprehen-

5The three outcomes are also significantly positively correlated with our primary outcome, stated willingness to
participate, validating data quality and consistency of respondents” preferences.
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sive solution given the structural barriers to accessing medical care and obtaining information on
trial opportunities as well as the time and financial burden imposed on participants (National
Academies of Sciences and Medicine, 2022). Further research is needed to determine the impor-
tance of investigator characteristics relative to these other factors and to assess potential comple-

mentarities.
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A Appendix Tables

Appendix Table A1l: ML Ratings and Image Quality of NIH Investigator

Photographs by Race
(D) (2) T-test
Black Investigator ~ White Investigator P-value
Variable N Mean/SE N Mean/SE (1)-(2)
Age 12 36.417 18 39.833 0.195
(1.811) (1.837)
Angry 12 0.165 18 -0.242 0.291
(0.383) (0.004)
Disgust 12 0.165 18 -0.236 0.299
(0.383) (0.000)
Fear 12 0.119 18 -0.245 0.321
(0.362) (0.022)
Happy 12 0.069 18 0.072 0.994
(0.304) (0.219)
Sad 12 0.115 18 -0.244 0.327
(0.360) (0.044)
Surprise 12 0.321 18 -0.264 0.199
(0.449) (0.009)
Quality 12 0.206 18 -0.084 0.441
(0.210) (0.306)
Size 12 -0.270 18 0.347 0.115
(0.326) (0.198)

Notes: Machine learning generated ratings of NIH investigator pictures by race. Age,
Angry, Disgust, Fear, Happy, Sad, Surprise, and Neutral are emotional ratings gen-
erated with the Python package Deepface (Serengil and Ozpinar, 2021). Quality
is a rating of the image quality generated with the Python package Image-quality
(Ocampo, 2022). Size is the file size in 5 bytes. All ratings are standardized to have
a mean of 0 and standard deviation of 1, except for Age which is reported in years.
Robust standard errors are used when comparing characteristics between the two
groups.
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Appendix Table A2: ML Ratings and Image Quality of NIH Investigator

Photographs by Sex
(1) (2) T-test
Female Investigator =~ Male Investigator P-value
Variable N Mean/SE N Mean/SE (1)-(2)
Age 15 36.200 15 40.733 0.090
(1.654) (1.977)
Angry 15 -0.239 15 0.080 0.307
(0.008) (0.307)
Disgust 15 -0.224 15 0.073 0.341
(0.012) (0.307)
Fear 15 -0.242 15 0.043 0.336
(0.025) (0.290)
Happy 15 0.534 15 -0.392 0.006
(0.116) (0.289)
Sad 15 -0.281 15 0.080 0.224
(0.012) (0.290)
Surprise 15 0.119 15 -0.180 0.423
(0.362) (0.065)
Quality 15 0.041 15 0.023 0.964
(0.186) (0.364)
Size 15 -0.018 15 0.219 0.524
(0.268) (0.251)

Notes: Machine learning generated ratings of NIH investigator pictures by sex. Age,
Angry, Disgust, Fear, Happy, Sad, Surprise, and Neutral are emotional ratings gen-
erated with the Python package Deepface (Serengil and Ozpinar, 2021). Quality
is a rating of the image quality generated with the Python package Image-quality
(Ocampo, 2022). Size is the file size in 5 bytes. All ratings are standardized to have
a of mean 0 and standard deviation of 1, except for Age which is reported in years.
Standard errors are reported in parentheses. Robust standard errors are used when
comparing ratings between the two groups.
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Appendix Table A3: Summary Statistics and Representativeness of
Survey Respondents

(1) (2) T-test
ACS Survey P-value
Variable N Mean/SE N  Mean/SE (1)-(2)
Male 126,963 0.483 323 0.467 0.579
(0.002) (0.028)
Age 25 to 44 126,963 0.546 323 0.505 0.136
(0.002) (0.028)
Region South 126,963 0.563 323 0.576 0.651
(0.002) (0.028)
HS Degree or Less 126,963 0.401 323 0.402 0.971
(0.002) (0.027)
Health Insurance 126,963 0.866 323 0.830 0.082
(0.001) (0.021)
Employed 126,963 0.740 323 0.563 0.000
(0.002) (0.028)
F-test of joint significance (F-stat) 6.559
F-test, number of observations 127,286

Notes: Survey refers to our survey sample. ACS refers to U.S.-born non-Hispanic Black Ameri-
cans between 25-64 years of age in the 2019 American Community Survey, a nationally represen-
tative survey. We limited the ACS sample to respondents who are English-speaking and report
having computer and internet access, as these were additional requirements for participating in
our study. Robust standard errors are used when comparing ratings between the two samples.
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Appendix Table A4: Balance of Respondent Characteristics by Race
Concordant Treatment

(1) (2) T-test
Race Discordant  Race Concordant P-value
Variable N  Mean/SE N Mean/SE (1)-(2)
Male 161 0.472 162 0.463 0.871
(0.039) (0.039)
Age 25 to 39 161 0.360 162 0.407 0.385
(0.038) (0.039)
Age 40 to 54 161 0.379 162 0.321 0.277
(0.038) (0.037)
Age 55+ 161 0.261 162 0.272 0.828
(0.035) (0.035)
HS Degree or Less 161 0.385 162 0.420 0.527
(0.038) (0.039)
Some College 161 0.416 162 0.432 0.773
(0.039) (0.039)
Bachelor’s Degree 161 0.199 162 0.148 0.231
(0.032) (0.028)
Lower Income 161 0.484 162 0.414 0.201
(0.040) (0.039)
Middle Income 161 0.360 162 0.438 0.153
(0.038) (0.039)
Higher Income 161 0.155 162 0.148 0.859
(0.029) (0.028)
Employed 161 0.516 162 0.611 0.084
(0.040) (0.038)
Any Medical Condition 161 0.453 162 0.414 0.472
(0.039) (0.039)
Region South 161 0.596 162 0.556 0.461
(0.039) (0.039)
Democrat 161 0.590 162 0.623 0.540
(0.039) (0.038)
Republican 161 0.031 162 0.049 0.404
(0.014) (0.017)

Notes: Balance table of respondent characteristics by race concordant NIH investigator treat-
ment. Income brackets are defined with the following cutoffs: household income below $30k
(Lower Income), between $30k and $75k (Middle Income), and above $75k (Higher Income).
Any Medical Condition is an indicator for whether the respondent reported having a medical
condition that requires regular care. Robust standard errors are used when comparing charac-
teristics between the two groups.

A6



Appendix Table A5: Balance of Respondent Characteristics by Sex
Concordant Treatment

(1) (2) T-test
Sex Discordant Sex Concordant P-value
Variable N  Mean/SE N  Mean/SE (1)-(2)
Male 164 0.457 159 0.478 0.711
(0.039) (0.040)
Age 25 to 39 164 0.390 159 0.377 0.813
(0.038) (0.039)
Age 40 to 54 164 0.384 159 0.314 0.190
(0.038) (0.037)
Age 55+ 164 0.226 159 0.308 0.094
(0.033) (0.037)
HS Degree or Less 164 0.378 159 0.428 0.365
(0.038) (0.039)
Some College 164 0.451 159 0.396 0.319
(0.039) (0.039)
Bachelor’s Degree 164 0.171 159 0.176 0.899
(0.029) (0.030)
Lower Income 164 0.482 159 0.415 0.230
(0.039) (0.039)
Middle Income 164 0.366 159 0.434 0.213
(0.038) (0.039)
Higher Income 164 0.152 159 0.151 0.970
(0.028) (0.028)
Employed 164 0.591 159 0.535 0.304
(0.039) (0.040)
Any Medical Condition 164 0.378 159 0.491 0.041
(0.038) (0.040)
Region South 164 0.579 159 0.572 0.900
(0.039) (0.039)
Democrat 164 0.628 159 0.585 0.429
(0.038) (0.039)
Republican 164 0.037 159 0.044 0.735
(0.015) (0.016)

Notes: Balance table of respondent characteristics across sex concordant NIH
investigator treatment. Income brackets are defined with the following cutoffs:
household income below $30k (Lower Income), between $30k and $75k (Mid-
dle Income), and above $75k (Higher Income). Any Medical Condition is an
indicator for whether the respondent reported having a medical condition that
requires regular care. Robust standard errors are used when comparing char-

acteristics between the two groups. A7



Appendix Table A6: Attrition Post-Randomization by Treatment

Attrition
(1) (2)
Racial Concordance -0.012
(0.009)
Sex Concordance 0.000
(0.009)
Control Mean 0.012 0.006
Observations 325 325

Notes: OLS estimates of attrition post-randomization by race
concordant (Column 1) or sex concordant (Column 2) NIH
investigator treatment. Robust standard errors are in paren-
theses.
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Appendix Table A7: Correlation of Perceived Investigator Characteristics

Trustworthiness ~Attractiveness Quality Education Age
(1) (2) (3) (4) (5)
Trustworthiness 1.000
Attractiveness 0.402 1.000
Quality 0.499 0.229 1.000
Education 0.214 0.099 0.343 1.000
Age 0.037 0.048 -0.033 0.010 1.000

Notes: Correlation matrix of respondent ratings of investigator characteristics.
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Appendix Table A8: The Effect of NIH Investigator Racial Concordance
on Clinical Trial Participation Interest: Adding Perceived Characteristics

(1) (2) (3) (4) (5) (6)
Racial Concordance 0.248 0.239 0.257 0.335 0.383 0.213
(0.122) (0.129) (0.134) (0.132) (0.132) (0.127)
Trustworthiness 0.331 0.249
(0.053) (0.061)
Attractiveness 0.273 0.164
(0.061) (0.062)
Quality 0.188 0.047
(0.062) (0.066)
Education 0.117 -0.031
(0.117) (0.113)
Age 0.089 0.071
(0.053) (0.045)
Control Mean -0.147  -0.147  -0.147 -0.147  -0.147 -0.147
R-squared 0.218 0.180 0.148 0.119 0.123 0.244
Observations 323 323 323 323 323 323
Respondent Covariates Yes Yes Yes Yes Yes Yes
Image Covariates Yes Yes Yes Yes Yes Yes

Notes: OLS estimates of the willingness to participate in a future clinical trial led by race
concordant NIH investigators. Outcomes are standardized to have a mean of 0 and stan-
dard deviation of 1. All columns include an indicator for treatment. Column (1) in-
cludes standardized perceived trustworthiness. Column (2) includes standardized per-
ceived attractiveness. Column (3) includes standardized perceived quality. Column (4)
includes a binary for perceived graduate education attainment. Column (5) includes
standardized age group. Column (6) includes all of the covariates from Columns (1)-
(5). All specifications include respondent characteristics (age, squared age, sex, edu-
cation, employment, and South/non-South region) and ML-rated image characteristics
(predicted investigator emotion, age, image quality, image size). Robust standard errors
are in parentheses.
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Appendix Table A9: The Effect of NIH Investigator Sex Concordance on
Clinical Trial Participation Interest: Adding Perceived Characteristics

(1) (2) (3) (4) (5) (6)
Sex Concordance 0.015 0.025  -0.001  0.001  -0.020 0.022
(0.102) (0.104) (0.106) (0.108) (0.109) (0.102)
Trustworthiness 0.344 0.248
(0.053) (0.061)
Attractiveness 0.291 0.178
(0.059) (0.061)
Quality 0.210 0.061
(0.060) (0.066)
Education 0.150 -0.019
(0.118) (0.113)
Age 0.065 0.057
(0.052) (0.044)
Control Mean 0.006 0.006 0.006 0.006 0.006 0.006
R-squared 0.208 0.171 0.139 0.103 0.102 0.238
Observations 323 323 323 323 323 323
Respondent Covariates Yes Yes Yes Yes Yes Yes
Image Covariates Yes Yes Yes Yes Yes Yes

Notes: OLS estimates of the willingness to participate in a future clinical trial led by sex
concordant NIH investigators. Outcomes are standardized to have a mean of 0 and stan-
dard deviation of 1. All columns include an indicator for treatment. Column (1) in-
cludes perceived trustworthiness. Column (2) includes standardized perceived attrac-
tiveness. Column (3) includes standardized perceived quality. Column (4) includes
a binary for perceived graduate education attainment. Column (5) includes standard-
ized age. Column (6) includes all of the covariates from Columns (1)-(5). All specifica-
tions include respondent characteristics (age, squared age, sex, education, employment,
and South/non-South region) and ML-rated image characteristics (predicted investiga-
tor emotion, age, image quality, image size). Robust standard errors are in parentheses.
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Appendix Table A10: Robustness Check: Dropping Respondents with
Race/Sex Mentions

(1) (2)
Racial Concordance 0.350 0.244
(0.132) (0.132)

Control Mean -0.147 -0.128
Observations 323 302
Respondent Covariates ~ Yes Yes
Image Covariates Yes Yes

Notes: OLS estimates of the willingness to participate in a
future clinical trial led by race concordant NIH investiga-
tors. Outcomes are standardized to have a mean of 0 and
standard deviation of 1. Column (1) is our main spec-
ification. In Column (2), we drop all respondents who
mention race or sex when asked “What do you think this
study is about?” Specifically, we dropped responses that in-
clude “race”, “racial”, “black”, “white”, “gender”, “minor-
ity”, “ethnicity” and “African”. All specifications include re-
spondent characteristics (age, squared age, sex, education,
employment, and South/non-South region) and ML-rated
image characteristics (predicted investigator emotion, age,
image quality, image size). Robust standard errors are in

parentheses.
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Appendix Table A11: Robustness Check: Racial Concordance Effect and
Respondent Characteristics

(1) (2)
Racial Concordance 0.350 0.353
(0.132) (0.114)

Willingness to Trust -0.029
(0.092)
Altruism 0.396
(0.065)
Risk Aversion 0.180
(0.070)
Control Mean -0.147 -0.147
Observations 323 323
Respondent Covariates ~ Yes Yes
Image Covariates Yes Yes

Notes: OLS estimates of the willingness to participate in a
future clinical trial led by race concordant NIH investiga-
tors. Outcomes are standardized to have a mean of 0 and
standard deviation of 1. The covariates of Altruism and
Risk Aversion are also standardized to have a mean of 0
and standard deviation of 1. Willingness to Trust is an in-
dicator for whether the respondent thinks most people can
be trusted. All specifications include respondent character-
istics (age, squared age, sex, education, employment, and
South/non-South region) and ML-rated image characteris-
tics (predicted investigator emotion, age, image quality, im-
age size). Robust standard errors are in parentheses.
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Appendix Table A12: The Effect of NIH Investigator Racial Concordance
on Alternative Measures of Clinical Trial Participation

Request Information = WTP for Research Click Link

) (2) (3) (4) (5) (6)

Racial Concordance 0.020 0.010 0.047 -0.009 0.006 0.006
(0.050) (0.063) (0.055) (0.067) (0.033) (0.033)

Control Mean 0.708 0.708 0.422 0.422 0.068 0.068
Observations 323 323 323 323 323 323
Respondent Covariates No Yes No Yes No Yes
Image Covariates No Yes No Yes No Yes

Notes: OLS estimates of the effect of race concordant treatment on alternative measures of clinical trial par-
ticipation. In Columns (1)-(2), the outcome is an indicator for whether the respondent answered yes to
the question “Would you like to learn more about research studies led by this National Institutes of Health
Scientist?” In Columns (3)-(4), the outcome is an indicator for whether the respondent answered yes to
the question “Would you be willing to pay $1 per week more in taxes if you were certain that all of the
money would be spent on additional medical research?” In Columns (5)-(6), the outcome is an indicator
for whether the respondent clicked on a link with more information on how to enroll in clinical trials. The
Column (2), Column (4), and Column (6) specifications include respondent characteristics (age, squared
age, sex, education, employment, and South/non-South region) and ML-rated image characteristics (pre-
dicted investigator emotion, age, image quality, image size). Robust standard errors are in parentheses.
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B Appendix Figures

Appendix Figure B1: Study Flow
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Appendix Figure B2: Study Purpose Respondent Open Text Response
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Notes: Word cloud of open-text responses of respondents’” answers to the question at the end of the survey: “What do you think this
study is about?”
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Appendix Figure B3: The Effect of NIH Investigator Sex Concordance and
Perceived Characteristics on Clinical Trial Participation Interest
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Notes: Figure plots OLS estimates from six separate models described in the text. The outcome across all specifications is the willing-
ness to participate in a clinical study led by the investigator and is standardized to have a mean of 0 and standard deviation of 1. Panel
(A) plots estimates for specifications that include the sex concordant treatment and a single perceived investigator characteristic. Panel
(B) plots estimates for a model with sex concordant treatment and all perceived investigator characteristics. All specifications include
respondent characteristics (age, squared age, sex, education, employment, and South/non-South region) and ML-rated image char-
acteristics (predicted investigator emotion, age, image quality, image size). 95% ClIs are plotted and based on robust standard errors.
Panel (C) plots the R-squared value for each respective model. Dashed lines represent the estimated sex concordance effect (Panels A
and B) and R-squared value (Panel C) for our main univariate specification (Model 0).
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Appendix Figure B4: PubMed Publications on Willingness to Participate
in Clinical Trials

50

600
40

400
30

g z

20

200
10
0 0

1990 2000 2010 2020 1990 2000 2010 2020
Year Year
(a) Total Publications (b) Race/Ethnicity Publications

Notes: Figure plots yearly the number of peer-reviewed publications containing the phrase "willingness to participate in clinical trials
[or research]" on the PubMed search engine from 1990-2022. Panel (A) plots the total number of hits. Panel (B) restricts to publications
that mention "race/racial”, "ethnicity/ethnic" or "Black".
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Appendix Figure B5: Stated Willingness to Participate versus Actual
Participation in Clinical Trials

Actual Participation in Clinical Trials
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Notes: Figure plots actual clinical trial participation by respondents, stated willingness to participate in a clinical trial. Actual willingness
is an indicator for whether the respondent answered “yes” to the question “Have you or anyone in your family ever participated in
clinical trials?” Stated Willingness is measured by the question “If your doctor found a clinical trial for you and recommended you
join, how likely would you be to participate in a clinical trial?” measured on a four-point Likert scale. 95% ClIs are plotted. Data is
drawn from the 2021 Research!America poll on a representative sample of U.S. adults (N=1209).
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C Survey Appendix
Link to Survey: https://harvard.azl.qualtrics.com/jfe/form/SV_dnAytdd4GphkUzc

Screeners Include:

e Race (Non-Hispanic Black)
o Age (25-24)
e Born in the United States

e Passes attention check
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Appendix Table C1: Outcome Measures Question Wording

Outcome Name

Question Text

Response Options

Coded Options

Primary Outcome

Willingness to Participate

If the person in this photograph
were leading a medical research
study to prevent a disease that af-
fected people in your community,
how interested would you be in par-
ticipating in this study, if at all?

On a scale of 0: Not at all likely to
10: Extremely likely

Standardized to have a
mean of 0 and standard
deviation of 1

Secondary Outcomes

Education

What is the highest degree or level
of schooling that you think the per-
son completed?

1: Less than a high school diploma,
2: High school diploma or equiva-
lent, 3: Some college but no degree,
4: Associate’s degree, 5: Bachelor’s
degree, 6: Master’s degree, 7: Pro-
fessional or doctoral degree

Created binary variable
equal to 0 if 6 is selected
and equal to 0 if other
response is selected

Quality

How qualified do you think this
person is compared to other scien-
tists who work at the National Insti-
tutes of Health?

1: Much less qualified than other
scientists, 2: Somewhat less quali-
fied than other scientists, 3: Neither
more or less qualified than other
scientists, 4: Somewhat more qual-
ified than other scientists, 5: Much
more qualified than other scientists

Standardized to have a
mean of 0 and standard
deviation of 1

Trustworthiness

How trustworthy do you think this
person looks?

1: Not at all trustworthy, 2: Some-
what untrustworthy, 3: Neither
trustworthy or untrustworthy, 4:
Somewhat trustworthy, 5: Ex-
tremely trustworthy

Standardized to have a
mean of 0 and standard
deviation of 1

Age

How old do you think this person
looks?

1: 25-34 years old, 2: 35-44 years
old, 3: 45-54 years old, 4: 55-64
years old, 5: 65 years or more

Standardized to have a
mean of 0 and standard
deviation of 1

Attractiveness

How attractive is this person?

1: Not at all attractive, 2: Some-
what unattractive, 3: Neither attrac-
tive nor unattractive, 4: Somewhat
attractive, 5: Extremely attractive

Standardized to have a
mean of 0 and standard
deviation of 1
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