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Respecting Autonomy And
Enabling Diversity: The Effect Of
Eligibility And Enrollment On
Research Data Demographics
ABSTRACT Many promising advances in precision health and other Big
Data research rely on large data sets to analyze correlations among
genetic variants, behavior, environment, and outcomes to improve
population health. But these data sets are generally populated with
demographically homogeneous cohorts. We conducted a retrospective
cohort study of patients at a major academic medical center during 2012–
19 to explore how recruitment and enrollment approaches affected the
demographic diversity of participants in its research biospecimen and
data bank. We found that compared with the overall clinical population,
patients who consented to enroll in the research data bank were
significantly less diverse in terms of age, sex, race, ethnicity, and
socioeconomic status. Compared with patients who were recruited for the
data bank, patients who enrolled were younger and less likely to be Black
or African American, Asian, or Hispanic. The overall demographic
diversity of the data bank was affected as much (and in some cases more)
by which patients were considered eligible for recruitment as by which
patients consented to enroll. Our work underscores the need for systemic
commitment to diversify data banks so that different communities can
benefit from research.

L

arge-scale collections of health data
and biospecimens allow researchers
to analyze correlations among genetic variants, behavior, environment, and outcomes to improve population health. But the data sets needed to
support such efforts often fail to reflect the demographic distribution of disease. For example,
95 percent of data used in genomewide association studies worldwide are derived from participants who are of European or Asian descent.1,2
This lack of ancestral diversity holds true across
both exome (focusing on protein-coding regions) and whole genome (mapping all nucleotides) sequencing studies and biorepositories in
general.3,4 The disconnect between the diversity
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of research participants and the overall US clinical population can lead to misleading results,
incorrect diagnoses, or findings that are not socially contextualized for historically excluded patients.5–7 Lack of demographic diversity in the
participants represented in research data banks
can arise because of differences in access to clinical care and diagnostic testing, as well as the
types of participants who are generally recruited
for and consent to enroll in research data
banks.8,9
To explore how the recruitment and enrollment approaches at a major academic medical
center (Michigan Medicine) affected the demographic diversity of the participants in its research biospecimen and data bank, we compared
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the age, sex, race, ethnicity, and socioeconomic
status of patients automatically entered into the
medical center’s clinical electronic health record
database with those of the patients who were
recruited to participate in the data bank and
those of the patients who consented to enroll.
In contrast to prior work that has focused on
enrollment in clinical research, hypothetical differences in data bank consent rates, and reviews
of observational studies not designed to capture
consent,10–12 here we used a retrospective cohort
analysis to quantify such differences in a specific
population. Our findings have important policy
implications for the appropriate balance between respect for participant autonomy in research and justice considerations for the types
of communities that should contribute to and
can benefit from such work. Our findings also
raise critical considerations regarding ethical
obligations to design recruitment and enrollment methods to increase the demographic diversity of research data banks and bio banks as
well as a novel methodology to measure the impact of those efforts.

Study Data And Methods
Recruitment All patients receiving clinical care
at Michigan Medicine must sign a general consent for health care services and receive a notice
of privacy practices.13 These notices acknowledge
that entities governed by the Privacy Rule of the
Health Insurance Portability and Accountability
Act of 1996 “may use or provide [protected
health information] to conduct research…generally…subject to oversight by an institutional
review board.” This kind of consent process is
often called “notice and consent” by privacy
scholars because it involves a disclosure of terms
and a binary choice: Patients can either receive
clinical care (and agree to the above conditions)
or not. Identifiable electronic health record data
generated in the process of clinical care are then
available to researchers for low-risk research
with a waiver of research consent.
Michigan Medicine also supports a research
biospecimen and data bank, the Michigan
Genomics Initiative (MGI), which deploys an
additional broad research consent for participation.14,15 Trained MGI recruiters aim to approach
all adult surgical patients having blood drawn in
the preoperative setting during typical surgical
hours. The research consent process includes a
handout that explains details of the study, using
bulleted conceptual text and corresponding visuals, as well as links to further information.16
Recruiters review the pamphlet and consent
form with prospective participants and confirm
understanding before signature.17 Materials are

available in English only. At the time of this
analysis more than 65,000 MGI participants
had provided broad consent for use of their electronic health record data and biospecimens in
this way.18
Sample We included all adult patients (ages
eighteen and older) with an inpatient or outpatient visit to Michigan Medicine over a span of
approximately 7.5 years (April 29, 2012–December 11, 2019). We used the following definitions
for the three comparison cohorts: The Michigan
Medicine cohort is all patients with at least one
in- or outpatient visit at Michigan Medicine, the
MGI Recruited cohort is the subset of Michigan
Medicine patients who were eligible to participate in MGI, and the MGI Enrolled cohort is the
subset of MGI Recruited patients who consented
to enroll in MGI.
For each patient in each cohort, we assessed
demographic characteristics including age, sex,
race, ethnicity, and an index for socioeconomic
status. All information for these three cohorts
was extracted from the research data warehouse
where Michigan Medicine captures patient
data.19 We conducted statistical analyses to quantify the demographic differences within and
across these three cohorts to understand whether there were demographic differences and, if
so, the relative magnitude of the effect of the
recruitment/eligibility stage versus the enrollment stage.
For patients in the Michigan Medicine cohort,
demographic information was based on the latest encounter within the time frame of this study
(by selecting the latest encounter, we skewed the
Michigan Medicine cohort to be slightly older).
For patients in the MGI Recruited and MGI Enrolled cohorts, we used the demographic information of the corresponding inpatient or outpatient preoperative visit when the patient was
asked to enroll in MGI (see “Supplementary
Methods” in the online appendix).20 Sex, race,
and ethnicity were self-identified by each patient
or their guardian. The options for sex were male,
female, or unknown. The options for race were
American Indian and Alaska Native, Asian, Black
or African American, Native Hawaiian and other
Pacific Islander, White or Caucasian, other, patient refused, or unknown. Patients who selected
White or Caucasian are reported here as White in
accordance with updated standards.21 The options for ethnicity were Hispanic, non-Hispanic,
patient refused, and unknown. For both race and
ethnicity, if these fields contain no data, race and
ethnicity are reported as unknown. We used the
neighborhood socioeconomic disadvantage index from the National Neighborhood Data Archive, a publicly available archival resource containing spatially referenced measures of physical
D e c e m b e r 20 2 1
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and social environment, as a proxy for socioeconomic status.22 For all cohorts, the most recent
patient addresses available in the research data
warehouse were geocoded and mapped to a census block group and tract and then further
mapped to the index, using the National Neighborhood Data Archive for 2008–17.22 Patients
without a known address or whose address could
not be geocoded were assigned unknown socioeconomic status.
Statistical Analysis We first quantified the
differences in demographics between pairs of
cohorts.We compared the proportions of categories of discrete variables (sex, race, ethnicity),
using a two-tailed z-test, with a null hypothesis
that there was no difference in proportions. We
also compared the distributions of continuous
variables (age and disadvantage index), using a
Mann-Whitney U test,23 with a null hypothesis
that there was no difference. We determined the
statistical significance of the difference in proportions and distributions with a Bonferroni correction for multiple hypotheses (α1 = 0.003).24
For the disadvantage index, we also performed
subgroup comparisons by racial and ethnic
groups.
To understand the relationship between different subgroups and the likelihood of enrolling in
MGI, we calculated the consent and decline rates
of each subgroup, using the cohort counts of the
MGI Recruited and MGI Enrolled cohorts. This
calculation also measures the effect of the opt-in
consent process on demographic changes between the MGI Recruited and MGI Enrolled
cohorts.
Finally, we calculated relative risks to quantify
the difference in participation rates between a
specific subgroup (for example, Black or African
American patients) and those not in that sub-

Exhibit 1
Number of patients and race breakdown of each cohort in the study of patients at Michigan
Medicine, 2012–19
Cohorts
Michigan Medicined
MGI Recruitede
MGI Enrolledf

Number
1,242,826
95,206
67,687

Percenta
100.0
7.7
71.1

White
70%
87
90

Unknownb
18%
4
3

Otherc
12%
10
7

SOURCE Authors’ analysis of data from the Michigan Medicine Research Data Warehouse and
Michigan Genomics Initiative (MGI). NOTES Data shown are from April 29, 2012, to December 11,
2019, accessed January 1, 2020. Percentages may sum to greater than 100 percent because of
rounding. aPercent for MGI Recruited uses Michigan Medicine as the denominator; percent for MGI
Enrolled uses MGI Recruited as the denominator. bThe race category of “unknown” includes unknown,
other, and patient refused. cThe race category of “other” reported here includes Asian, American
Indian and Alaska Native, Black or African American, and Native Hawaiian and other Pacific
Islander. For race, if these fields contained no data, race is reported as “unknown.” dAll adult patients
with at least one in- or outpatient visit at Michigan Medicine. eSubset of the Michigan Medicine
cohort who were eligible to participate in MGI. fSubset of the MGI Recruited cohort who
consented to enroll in MGI.
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group (for example, non–Black or African American patients) as well as the overall population.25
We also compared each non-White racial subgroup’s participation rate with White patients’
participation rate (see “Supplementary Methods” in the appendix).20 For the disadvantage
index, we binarized the values with respect to
the median of the Michigan Medicine cohort (for
race and ethnicity subgroup analyses, the median values were for the corresponding subgroup
in the Michigan Medicine cohort). A relative risk
of 1 corresponds to no difference in the rates of
participation between the two groups. A relative
risk less than 1 or greater than 1 suggests that
those in the target subgroup participate at a relatively lower or higher rate, respectively. To
quantify the extent to which the point of recruitment and the point of enrollment independently
contributed to differences between the two
cohorts, we measured the relative risk of each
stage while controlling for the impact of the other,26 using a resampling-based approach (see the
appendix).20 We then compared the relative
risks, using a two-tailed z-test with a Bonferroni
correction for multiple hypotheses (α2 = 0.001).
Limitations Our analysis was limited in several ways. We were not able to compare patients
who were eligible to enroll in MGI with those
who were actually asked to enroll. Although this
would have allowed us to further study potential
biases in individual recruitment practices, we
lacked sufficient data on which to base this assessment. As MGI recruiters aim to approach all
adult surgical patients undergoing blood draws,
we assumed for the purposes of this analysis that
the MGI Recruited cohort was an accurate representation of those who were eligible. Our results
also could not capture additional biases arising
from limiting the study to the context of a single
academic medical center. Our research warrants
further analyses to establish the generalizability
of results.

Study Results
Unless otherwise specified, all differences in
cohort characteristics (appendix tables S1 and
S2) reported are statistically significant (appendix table S3).20 Extended comparisons are reported in the “Supplementary Results” and tables of the appendix.20
Study Population During the study period,
1,242,826 unique adult patients were seen as inpatients or outpatients at Michigan Medicine:
95,206 (7.7 percent) of these patients were
eligible for enrollment in MGI, and 67,687
(71.1 percent) of those recruited consented to
enroll (exhibit 1; appendix table S1).20 Race
and ethnicity data were more likely to be cap-
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tured for surgical patients than for people who
were patients of Michigan Medicine in general.
Age Within the MGI Recruited cohort, younger
patients (younger than age 50.7, the median age
of the Michigan Medicine cohort) were slightly
more likely to consent (71.3 percent versus
70.9 percent) (appendix table S4).20 However,
the median age of the MGI Enrolled cohort
was greater than that of the Michigan Medicine
cohort (56.0 versus 50.7 years) (exhibit 2). This
difference was created at the eligibility stage: The
median age of the patients in the MGI Recruited
cohort was greater than that of the Michigan
Medicine cohort (56.2 versus 50.7 years).
Sex Male and female patients consented at
nearly the same rate (71.1 percent), resulting
in no significant difference between the MGI
Recruited and MGI Enrolled cohorts (exhibit 2;
appendix table S4).20 However, the MGI Enrolled
cohort had a greater proportion of male patients
than the Michigan Medicine cohort (46.3 percent versus 44.0 percent) as a result of a difference that arose at the eligibility stage (appendix
table S2).20
Race Overall, the MGI Enrolled cohort had a
lower proportion of Black or African American
patients compared with the Michigan Medicine
cohort (5.1 percent versus 7.3 percent) (exhibit 2). This is due to two reasons. First, a lower
proportion of MGI Recruited patients were Black
or African American compared with Michigan
Medicine patients (7.0 percent versus 7.3 percent), and a greater proportion of MGI Recruited
patients were White (86.7 percent versus
69.8 percent). Second, in the MGI Recruited
cohort, Black or African American patients were
almost twice as likely to decline enrollment compared with White patients (47.6 percent versus
26.4 percent) (exhibit 3; appendix table S4).20
Similar trends were observed for Asian patients
(48.1 percent declined; exhibit 3).
Ethnicity The proportion of Hispanic patients in the MGI Enrolled cohort was lower than
in the Michigan Medicine cohort (1.9 percent
versus 2.3 percent) (exhibit 2). This was predominantly because Hispanic patients were less likely to consent to enrollment compared with nonHispanic patients (62.9 percent versus 71.4 percent) (exhibit 3).
Socioeconomic Status Black or African
American patients in the MGI Enrolled cohort
were more likely to live in socioeconomically
advantaged neighborhoods compared with
Black or African American patients in the Michigan Medicine cohort (median disadvantage index: 0.138 versus 0.148) (exhibit 4; appendix
table S2).20 In contrast, White patients in the
MGI Enrolled cohort lived in more disadvantaged neighborhoods compared with White pa-

tients in the Michigan Medicine cohort (median
disadvantage index: 0.069 versus 0.067). However, compared with patients of all other races
but Asian in the MGI Enrolled cohort, White
patients in the MGI Enrolled cohort were more
advantaged. Therefore, patients in the MGI Enrolled cohort overall were more likely to live in
socioeconomically advantaged neighborhoods
compared with patients in the Michigan Medicine cohort (median disadvantage index: 0.071
versus 0.074).
Differences Due To Recruitment Versus
Enrollment On the basis of relative risks for
age, sex, race, ethnicity, and socioeconomic
status, the differences between the Michigan
Medicine and MGI Enrolled cohorts were introduced during both the recruitment and enrollment stages (appendix tables S5–S7).20 The differences were almost always in the same
direction (that is, those less likely to be recruited
were also less likely to enroll) apart from socioeconomic status. Other than American Indian
and Alaska Native patients, non-White patients
were less likely to be eligible for recruitment and
less likely to enroll in MGI compared with White
patients (appendix table S8).20

Exhibit 2
Characteristics of patients at Michigan Medicine, by cohort, 2012–19
Cohort
Characteristics
Number

Michigan
Medicine
1,242,826

MGI
Recruited
95,206

MGI
Enrolled
67,687

Age (years)
Median
25th percentile
75th percentile

50.7
32.3
65.2

56.2
42.2
66.9

56.0
42.5
66.4

Sex (%)
Female
Male
Unknown

56.0
44.0
0.011

53.7
46.3
0.003

53.7
46.3
0.003

Race (%)
White
Black or African American
Asian
Othera

69.8
7.3
4.7
18.2

86.7
7.0
2.1
4.2

89.7
5.1
1.5
3.6

Ethnicity (%)
Hispanic
Non-Hispanic
Otherb

2.3
77.1
20.6

2.2
94.3
3.5

1.9
94.7
3.3

SOURCE Authors’ analysis of data from the Michigan Medicine Research Data Warehouse and
Michigan Genomics Initiative (MGI). NOTES Data shown are from April 29, 2012, to December 11,
2019, accessed January 1, 2020. The three cohorts are described in the notes to exhibit 1.
a
Includes American Indian and Alaska Native, Native Hawaiian and other Pacific Islander, unknown
(including fields containing no data), other, and patient refused. bIncludes unknown (including fields
containing no data) and patient refused.
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Exhibit 3
Rates of enrollment in the Michigan Genomics Initiative, by race and ethnicity, 2012–19

SOURCE Authors’ analysis of data from the Michigan Medicine Research Data Warehouse and Michigan Genomics Initiative (MGI).
NOTES Data shown are from April 29, 2012, to December 11, 2019, accessed January 1, 2020. Consent and decline rates are calculated
with respect to patients in the subset of all adult patients with at least one in- or outpatient visit at Michigan Medicine who were
eligible to participate in MGI (the MGI Recruited cohort). The race category of “other” reported here includes American Indian and
Alaska Native, Native Hawaiian and other Pacific Islander, other, patient refused, and unknown. The ethnicity category of “other” reported here includes patient refused and unknown.

Exhibit 4
Comparison of neighborhood socioeconomic disadvantage index scores in the study of patients at Michigan Medicine, by
race and ethnicity and by cohort, 2012–19

SOURCE Authors’ analysis of data from the Michigan Medicine Research Data Warehouse and Michigan Genomics Initiative (MGI).
NOTES Data shown are from April 29, 2012, to December 11, 2019, accessed January 1, 2020. The median values of the disadvantage
index for each cohort overall as well as racial and ethnic subgroups are shown. The race and ethnicity categories of “other” are defined
in the notes to exhibit 3. The three cohorts are described in the notes to exhibit 1.
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Ensuring that research
recruitment
approaches do not
replicate existing
inequities will require
more than just
achieving symmetry
with patient
populations.

Discussion
Although the demographic characteristics of research biospecimen and data banks have been
documented, researchers have not fully explored
the mechanics of how research data sets become
homogenized. We found that patients who were
eligible to enroll in the Michigan Genomics Initiative were more likely to be older, White, and
male and live in socioeconomically advantaged
neighborhoods in comparison with the broader
Michigan Medicine population. This is because
Michigan Medicine surgical patients from which
MGI recruited are more likely to be older, White,
socioeconomically advantaged men. This is consistent with other research that has found persistent racial disparities in access to surgical
care,27,28 implying that focusing on other kinds
of blood draw procedures (as opposed to surgery) may be helpful in increasing racial and
ethnic diversity in research data sets. In addition,
a major reason that Black and African American
patients report elsewhere that they have not enrolled in research is that they have not been
asked.4 Using different methods and locations
for recruitment can be critical to capturing demographic diversity.29
There were several reasons why MGI designed
recruitment in this fashion. Perioperative patients have time to engage in recruitment and
enrollment procedures without disruption to
clinical workflow. In addition, increasing convenience (for example, patients already undergoing a clinical blood draw) is an established
method to engage diverse participants.30 This
recruitment approach, however, resulted in only
7.7 percent of the total Michigan Medicine

population being in the MGI Recruited cohort
and excluded many demographically diverse patients.
Second, patients who enrolled in MGI were
younger and less likely to be Black or African
American, Asian, or Hispanic. This is mainly
because Black or African American and Asian
patients were almost twice as likely to decline
enrollment compared with White patients; and
Hispanic patients were more likely to decline
enrollment compared with non-Hispanic patients. The work of others has highlighted the
importance of enrollment processes being responsive to patient communities who may
evaluate the risks and benefits of research in
systematically different ways, in addition to
the importance of presenting informed consent
materials in several different languages.3,31–34 Unfortunately, because of our retrospective design,
we could not assess why Michigan Medicine patients who were recruited for MGI did not enroll,
but this is a critical area for future research.
Last, patients in the MGI Enrolled cohort overall were from more socioeconomically advantaged neighborhoods relative to the Michigan
Medicine cohort, but this trend differed across
race and ethnicity. Relative to White patients in
the Michigan Medicine cohort, White patients in
the MGI Enrolled cohort were more likely to be
from slightly more disadvantaged neighborhoods. However, the opposite was true for Black
or African American patients; of the Black or
African American patients in the Michigan Medicine cohort, those from more socioeconomically
advantaged neighborhoods were more likely to
both be eligible and enroll in MGI. Our findings
are consistent with previous findings that low
socioeconomic status is a barrier to research participation for underrepresented populations.35,36
Socioeconomic status is related to increased
morbidity and mortality across a number of diseases.37 This is an important reminder for those
developing and using clinical support tools that
integrate race and ethnicity as a proxy for socioeconomic status: Such assumptions are inherently limited.38

Conclusion
The choice between research data sets such as
those at Michigan Medicine—one that includes
the full demographic diversity of the patient population but lacks broad consent for research in
addition to the standard clinical consent and one
that includes broad consent for research but reflects less demographic diversity—highlights a
potential tension between the bioethical principles of respect for persons and justice in research.39 The concept of respect for persons
December 2 021
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generally compels researchers to honor the autonomy of participants by giving them a choice of
whether to enroll. The principle of justice compels researchers to ensure that health advances
are applicable and accessible to a diverse range of
communities. Our finding that the Michigan
Genomics Initiative research database is significantly less diverse than the population of
Michigan Medicine patients can put these two
foundational ethical principles in potential tension when both data sets are accessible to researchers.
Building research structures that are more responsive to participants’ preferences and ensuring that advances made from research are applicable to diverse communities are both equally
critical goals. The solution to this problem cannot be seen as a binary choice between autonomy
and justice; that which is just is adopting methThis work was funded in part by
Precision Health at the University of
Michigan, the National Human Genome
Research Institute (Grant No.
K01HG010496, with Kayte SpectorBagdady as principal investigator), the
National Center for Advancing
Translational Sciences (Grant No.
UL1TR002240, with Spector-Bagdady
and Sachin Kheterpal as
coinvestigators), the University of
Michigan Center for Bioethics and Social
Sciences in Medicine (with SpectorBagdady as associate director), the
National Science Foundation (Grant No.
IIS1553146, with Jenna Wiens as
principal investigator), and Novo Nordisk
Foundation (Grant No.
NNF17SA0027784, with Nicholson Price
as coinvestigator). The views and

odologies that do not put these principles in
tension for historically excluded communities
in the first place.
It is also important to note that even if demographics are consistent between a given patient
population and research data banks, that alone
will not ensure that data banks are adequately
powered to improve health at the population
level across characteristics. Racial and ethnic
disparities in access to care are well established.40 Ensuring that research recruitment
approaches do not simply replicate existing inequities will require more than just achieving
symmetry with patient populations. Creative,
dedicated, and prolonged commitment on the
part of institutions and researchers will be critical to achieving equitable opportunities for diverse patients to contribute to—and benefit
from—research. ▪
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