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ABSTRACT

Objective: Biomedical informatics attracts few underrepresented racial minorities (URMs) into PhD programs.

We examine graduation trends from 2002 to 2017 to determine how URM representation has changed over

time. We also examine academic job placements by race and identify individual and institutional characteristics

associated with URM graduates being successfully placed in academic jobs.

Materials and Methods: We analyze a near census of all research doctoral graduates from US-accredited insti-

tutions, surveyed at graduation by the National Science Foundation Survey of Earned Doctorates. Graduates of

biomedical informatics-related programs were identified using self-reported primary and secondary disciplines.

Data are analyzed using bivariate and multivariable logistic regressions.

Results: During the study period, 2426 individuals earned doctoral degrees in biomedical informatics-related

disciplines. URM students comprised nearly 12% of graduates, and this proportion did not change over time

(2002–2017). URMs included Hispanic (5.7%), Black (3.2%), and others, including multi-racial and indigenous

American populations (2.8%). Overall, 82.3% of all graduates accepted academic positions at the time of gradua-

tion with significantly more Hispanic graduates electing to go into academia (89.2%; P< .001). URM graduates

were more likely to be single (OR¼1.38; P< .05), have a dependent (1.95; P< .01), and not receive full tuition re-

mission (OR¼1.37; P¼ .05) as a student. URM graduates accepting an academic position were less likely to be

a graduate of a private institution (OR¼0.70; P< .05).

Discussion and Conclusion: The proportion of URM candidates among biomedical informatics doctoral gradu-

ates has not increased over time and remains low. In order to improve URM recruitment and retention within

academia, leaders in biomedical informatics should replicate strategies used to improve URM graduation rates

in other fields.
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INTRODUCTION

The US is committed to developing trainees, especially those of un-

derrepresented racial minorities (URMs), in science, technology, en-

gineering, and mathematics (STEM) fields at all education levels.1–3

Biomedical informatics, an interdisciplinary STEM field that devel-

ops and uses computational approaches to collect and analyze bio-

logical and health data, has struggled (similar to other STEM fields)

to attract URMs, especially at the PhD level.4–6 Whereas URMs

make up approximately 30% of the US population, they comprised

just 9% of science and engineering doctoral graduates in 2017.7,8

URM representation in academia is especially important at a time

when informatics tools, such as artificial intelligence and machine

learning approaches, are being criticized for amplifying and codify-

ing racial bias into mainstream applications.9–11 Further, the short-

age of URM individuals in academic positions makes it challenging

to attract URM trainees at all levels given that trainees cite having

relatable mentors as key to their educational decisions.12,13

URM trainees, especially in STEM programs, face challenges at

every stage of the educational and professional “pipeline”; a meta-

phor that describes the pathway from PhD programs to entry into

academic careers.12,14–16 URM trainees are more likely to take lon-

ger to complete their training and experience higher program attri-

tion rates due to educational disadvantages and socioeconomic

status.15–17 Thus, these individuals in STEM doctoral programs

struggle to reach graduation which limits the potential rate of transi-

tion into academic positions,6,15 even though numerous fellowships

and other programs exist to support them within STEM PhD pro-

grams.18 These resources, albeit limited, have a positive impact on

URM doctoral students within biomedical sciences and biomedical

informatics-related fields. Specifically, such trainees report increased

scientific self-efficacy, positive self-identity, higher degree comple-

tion rates, and improved perceptions regarding their suitability for

positions in academia.19,20 Nevertheless, little is known about over-

all graduation trends of URM students within biomedical informat-

ics research doctoral programs and what characteristics are

associated with their academic job placement compared to their

peers.

The purpose of the current study is to examine trends over time

in URM graduates from biomedical informatics doctoral programs

(eg, PhD, ScD, and other research degrees) in the US and determine

the characteristics of URM doctoral graduates who transition into

academic positions. Doing so will inform whether the number of

URM students as a proportion of those completing research doctoral

degrees in biomedical informatics has changed over time and might

suggest the type of action needed to increase URMs in doctoral

training. Further, our study yields insights that could inform how to

improve the rates at which URM doctoral graduates can be success-

fully recruited into academic positions. As such, we believe our find-

ings will be of interest to decision-makers interested in increasing

the number of URMs in biomedical informatics and other STEM

fields. Moreover, our findings may be of interest to those focused on

assuring that the conditions where informatics tools are developed

by researchers are more likely to best serve the population at large.

MATERIALS AND METHODS

We utilize repeated cross-sectional data from a near census of all re-

search doctoral recipients from US accredited doctoral-granting

institutions from 2002 to 2017. Specifically, we examine temporal

trends among PhD graduates who trained in a biomedical

informatics-related training program. In particular, we determine

the number and proportion of all graduates who are URM and

explore characteristics of URM graduates that accept academic

positions.

Our data are derived from the restricted files of the National Sci-

ence Foundation (NSF) Survey of Earned Doctorates (SED). The

SED is an annual survey of approximately 54 000 research doctoral

graduates in all fields of study and is administered on behalf of the

NSF by universities. Individual universities decide what doctoral

degrees at their institution are considered research-oriented which

typically requires a dissertation or thesis where new contributions to

knowledge in the field are expected. Thus, whereas doctorates of

philosophy (PhD) and doctorates of science (eg, ScD or DSc) are al-

most always included; clinical (eg, MD, DDS, PsyD) and other doc-

torates (eg, JD) have historically been excluded from the SED.

Doctoral recipients that are eligible for the SED receive the survey at

approximately the time of their graduation. For example, at Indiana

University, doctoral graduates complete the survey when they de-

posit their final, approved dissertation with the university library.

The survey includes questions that ask about their field of study, ex-

perience in the doctoral program, previous predoctoral training, stu-

dent debt, demographics, and career plans including whether they

have secured a job, and if so, what type, at the time of the survey.

The SED dataset also includes institutional characteristics provided

by each university.

SED respondents are asked to select from among approximately

300 three-digit codes to indicate the primary and secondary (if appli-

cable) fields of their study. Given the diversity in training repre-

sented among those in the field of biomedical informatics and the

lack of a discrete code representing this broad field, we identified

graduates using 3 different approaches from the SED, including: (1)

individuals whose primary field was code “102, bioinformatics,” re-

gardless of their secondary field; (2) individuals whose primary field

was any computer science field and whose secondary field was any

health-related field (see Supplementary Table for SED codes); or (3)

individuals whose primary selection was a health-related field and

whose secondary selection was from any computer science field. We

collectively refer to individuals identified using these 3 approaches

as ‘biomedical informatics-related’ graduates. The Institutional Re-

view Board (IRB) at our university classified this study as exempt

from human subject oversight.

Our primary dependent variable was whether the biomedical

informatics-related graduate was a member of a URM group as con-

sidered by the NSF based on the US Office of Budget and Manage-

ment definition.21 URMs include Black or African American,

Hispanic, American Indian or Alaska Native, Native Hawaiian or

Other Pacific Islander, and those with 2 or more races that include

at least 1 underrepresented group. Because of small sample sizes, we

created and combined 3 categories of URMs, including: (1) Black or

African American, (2) Hispanic, and (3) all other URMs. We coded

a second dependent variable from the SED that included graduates

who were from a URM race or ethnicity and who accepted a posi-

tion in an academic setting. Academic employment includes US

4-year academic institutions and their affiliated research organiza-

tions, US medical schools, 2-year colleges, and academic postdoc-

toral fellowships.22 Independent variables in our study included

characteristics of graduates and academic institutions from the SED.

Graduate characteristics include gender, age group, marital status,

number of dependents, citizenship status, whether the trainee re-

ceived full tuition remission, and year of graduation. Institutional

characteristics include whether the university was public or private,
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whether its tax status was nonprofit or for profit, and the Carnegie

Classification of Institutions of Higher Education classification. Car-

negie classification identifies the research intensiveness of a univer-

sity by assigning institutions of higher education into 4 categories:

highest or very high research activity (R1), higher research activity

(R2), moderate research activity (R3), or other.23

Descriptive statistics were generated to examine temporal trends

in the total number of URM graduates between the years 2002 and

2017. Independent variables also characterized URM graduates in

all 3 biomedical informatics-related training categories. In our first

bivariate analyses, we utilized Pearson chi-square tests to assess the

relationship between URMs and 3 biomedical informatics-related

training categories and to assess the relationship between graduate

characteristics and URM status. In addition, Pearson chi-square tests

were used to explore the associations between all race categories

and those who reported accepting an academic position. Multivari-

able logistic regression models were used to examine the associa-

tions between institutional and graduate characteristics (as

described above) and our 2 dependent variables. Because the SED

began recording bioinformatics as a discrete primary field of study

in 2007, as a sensitivity analysis, we re-estimated our multivariable

regression models including only years 2007–2017 to examine

whether any of our findings were sensitive to this change. Analyses

were conducted using SAS version 9.4 statistical software.

RESULTS

Our final sample included 2426 graduates who completed doctoral

degrees in 1 of 3 biomedical informatics-related training categories

between 2002 and 2017. Demographic characteristics of the sample

are displayed in Table 1. A majority of graduates were male

(56.6%), US citizens (58%), were married or in a marriage-like rela-

tionship (60.8%), and had received their doctoral degree from an

R1 institution (79.3%). For the entire sample, the most frequent

race among respondents was White (48.1%) followed by Asian

(40.2%). URM respondents made up 11.7% (284 of 2426) of all

doctoral graduates. In the total sample, URMs included 139 His-

panic graduates (5.7%), 77 Black graduates (3.2%), and 68 gradu-

ates from other URM groups (2.8%).

Over time, the total number of biomedical informatics graduates

increased from 54 in 2002 to 342 in 2017 (see Figure 1). The pro-

portion of White doctoral graduates trended downward from

61.8% in 2002 to 45.3% in 2017 (see Figure 2). Asian doctoral

graduates increased from 23.6% of all graduates in 2002 to 39.5%

in 2017. In Figure 2, we depict the sum of all URMs (Black/African-

American, Hispanic, and URM Other) as a proportion of all doc-

toral graduates by year. Sample sizes of URM graduates, by year,

ranged between 10 and 15 percent of all biomedical informatics-

related doctoral recipients in most years. The variability in the trend

line from 2002 to 2006 in Figure 2 is possibly due to these small

sample sizes in each race category during these years.

When examining respondents by the 3 categories used to identify

biomedical informatics-related doctoral recipients (see Table 2), we

observed differences by race. Given the proportion of each race in

our cohort, Whites were most represented among those with a com-

puter science-related primary field while Black URMs were most

represented among those with a health-related primary field. Fur-

ther, whereas Asians were most represented among those selecting

bioinformatics as their primary field, Hispanics were least repre-

sented among this category (all P values < .01).

Overall, 1998 of 2426 of respondents (82.3%) indicated that

they had accepted an academic position at the time of the survey

(see Table 3). Hispanic respondents (89.2%) indicated accepting an

academic position at significantly higher rates than all other race

categories (P< .001). Among respondents with a health-related pri-

mary field, Black doctoral recipients (71.4%, P¼ .086) were mar-

ginally less likely to report accepting an academic job at the time of

the survey.

Results from our regression analysis (see Table 4 first column)

indicate that URM graduates were more likely to be single (OR:

1.38; P < .05), have a dependent (OR: 1.95; P < .01); and/or be a

US citizen (OR: 2.17; P < .001). URM doctoral recipients were

more likely to have trained in either computer science (OR: 1.52;

P < .01) or health as a primary field (OR: 1.79; P < .01) compared

Table 1. Characteristics of biomedical informatics-related gradu-

ates, N¼ 2426 (2002–2017)

Variable Frequency (%)

Race
• White
• Asian
• Total Underrepresented racial minority (URM)

• Hispanic
• Black
• Other URM

1166 (48.1)

976 (40.2)

284 (11.7)

139 (5.7)

77 (3.2)

68 (2.8)

Sex
• Male
• Female

1445 (56.6)

981 (40.4)

Age groups
• Less than or equal to 30 years
• 31-40 years
• 41-50 years
• Greater than or equal to 51 years

137 (5.7)

1389 (57.3)

723 (29.8)

177 (7.3)

Marital Status
• Single, never married
• Married
• Separated/Divorced

882 (36.4)

1475 (60.8)

69 (2.8)

Number of dependents aged <18 years
• 0
• 1
• 2
• 3 or more

2236 (92.2)

121 (5)

51 (2.1)

18 (0.7)

US Citizen (yes) 1408 (58)

Received full tuition remission while a

doctoral student (yes)

2007 (82.7)

Biomedical informatics-related training category
• Bioinformatics primary field
• Computer science field is primary with

secondary health field
• Health field is primary with secondary

computer science field

1471 (60.6)

619 (25.5)

336 (13.9)

Carnegie classification
• Highest research activity (R1)
• Higher research activity (R2)
• Moderate research activity (R3)
• Other

1924 (79.3)

248 (10.2)

29 (1.2)

225 (9.3)

Type of university
• Public
• Private

1643 (67.7)

783 (32.3)

Total number of graduates
• 2002 (first year of study period)
• 2017 (last year of study period)

54 (2.2)

342 (14.1)
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to those whose primary field was bioinformatics. The proportion of

URM graduates over time did not significantly change when the

time trend was measured categorically (data shown) nor when the

time trend was measured linearly (data not shown).

Regression results that examined factors associated with URMs

who accepted an academic position are displayed in Table 4 (second

column). Specifically, URMs who accepted an academic position

were more likely to have at least 1 dependent (one dependent OR:

1.82; P < .05; 2 dependents OR: 2.21; P < .05), and more likely to

be a US citizen (OR: 1.82; P < .001). URM graduates whose pri-

mary field was from either the health (OR: 1.61 P< .05) or com-

puter science (OR: 1.39; P< .05) categories were more likely to

have accepted an academic position than those with primary train-

ing in bioinformatics. Further, URMs who accepted an academic po-

sition were less likely to graduate from a private (as opposed to

public) university (OR: 0.70; P < .05). Lastly, the proportion of

URM graduates who accepted an academic position did not change

over time when the temporal trend was measured categorically (data

shown) nor when measured continuously (data not shown).

Results from our sensitivity analysis that examined the addition

of a bioinformatics primary category on the SED in 2007, indicate

that the directions and magnitude of the effects among graduate and

institutional characteristics were comparable to our primary analy-

ses on the full sample (data not shown). Moreover, we observed no

statistically significant interactions between doctoral graduation

year and training category.

DISCUSSION

We found that URM graduates from biomedical informatics-related

doctoral programs constitute an average of approximately 12% of

all graduates annually and have proportionally not changed over

time despite an observed yearly increase in the total number of grad-

uates (including URMs) from 2002 to 2017. Hispanics, the largest

URM group, comprised �6%, and Blacks comprised �3%, of all

graduates between 2002 and 2017. The annual URM proportion of

doctoral graduates in our study is similar to trends observed among

doctoral trainees in both public health and other STEM fields.24,25

Past research has attributed underrepresentation of minorities in

doctoral training to deficiencies in preparation and a lack of relat-

able mentors in undergraduate and master-level training pro-

grams.12,13,15 Despite philanthropic and federal investments in

URM STEM education,1–3,18 there remain gaps in student prepara-

tion which may have contributed to barriers in pursuing biomedical

informatics-related doctoral degrees.

We found significant differences in URM graduates among the 3

biomedical informatics-related training categories. URM graduates,

particularly Black graduates, were more likely to complete degrees

with a health primary focus. Black Americans represent approxi-

mately 13.4% of the US population, however, they comprise 3.2%

and 4.5% of biomedical informatics-related doctoral graduates and

STEM doctoral graduates, respectively.26–28 URM graduates were

also less likely to complete training programs with a primary focus

in bioinformatics (SED code 102). A consistent theme from the

STEM and biomedical informatics education literature suggests that

URM candidates lack research experience and requisite skills neces-

sary to pursue technical doctoral degrees.13,15,29 The literature also

suggests that they have a lower likelihood of pursuing graduate

training programs due to early education inadequacies and disinter-

est in STEM fields.16,20

Figure 1. Total number of biomedical informatics-related graduates by race

and year (2002–2017).

Note: Per the data use agreement, race categories (eg, Black/African-Ameri-

can, Hispanic, URM Other) are combined into a single category, All URMs,

where frequencies are fewer than n ¼ 5.

Figure 2. Proportion of biomedical informatics-related graduates by race and

year (2002–2017).

Note: Per the data use agreement, race categories (eg, Black/African-Ameri-

can, Hispanic, URM Other) are combined into a single category, All URMs,

where frequencies are fewer than n ¼ 5.

Table 2. Biomedical informatics-related doctoral recipients by race and category

Total (%) Bioinformatics is primary field (n¼ 1471)

Computer science is

primary field with

health-related second-

ary field (n¼ 619)

Health field is primary

with secondary com-

puter science-related

field (n¼ 336) P value

White 1166 (48.1) 665 (45.2) 339 (54.8) 162 (48.2) .0003

Asian 976 (40.2) 673 (45.8) 189 (30.5) 114 (33.9) <.0001

Hispanic 139 (5.7) 60 (4.1) 50 (8.1) 29 (8.6) <.0001

Black 77 (3.2) 35 (2.4) 21 (3.4) 21 (6.3) .001

URM other 68 (2.8) 38 (2.6) 20 (3.2) 10 (2.9) .70
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Table 3. Biomedical informatics-related doctoral recipients who accepted an academic position by race and training category

Under-represented minorities (URMs)

Accepted an Academic Position White Asian Hispanic Black URM Other P-value

Bioinformatics is

primary field

1213 of 1471

(82.5%)

543 of 665

(81.7%)

552 of 673

(82.0%)

Not Shown

(95.0%)

29 of 35

(82.9%)

32 of 38

(97.4%)

.865

Computer science

primary field with

secondary

health-related field

520 of 619

(84%)

288 of 339

(84.9%)

157 of 189

(83.1%)

42 of 50

(84.0%)

Not Shown

(90.5%)

Not Shown

(70%)

.997

Health field is primary

with secondary

computer

science-related field

265 of 336

(78.9%)

122 of 160

(75.3%)

95 of 114

(83.3%)

Not Shown

(86.2%)

Not Shown

(71.4%)

Not Shown

(80%)

.086

Total 1998 of 2426

(82.3%)

953 of 1164

(81.9%)

804 of 976

(82.4%)

124 of 139

(89.2%)

63 of 77

(81.8%)

54 of 68

(79.4%)

<.0001

Note: Per the data use agreement, fractions are not shown when the difference between the numerator and denominator is fewer than n¼ 5.

Table 4. Factors associated with URM graduates and URMs who accepted academic positions (2002–2017)

Odds of being in a URM

group OR (95% CI)

URM graduates who accepted an

academic position OR (95% CI)

Sex

Male Ref Ref

Female 1.11 (0.85–1.44) 1.06 (0.79–1.39)

Age groups

<30 0.78 (0.45–1.36) 0.71 (0.38–1.33)

31-40 Ref Ref

41-50 0.96 (0.67–1.39) 0.92 (0.62–1.36)

>51 0.65 0.36–1.17) 0.52 (0.27–1.00)a

Marital Status

Single, never married 1.38 (1.05–1.81)a 1.31 (0.98–1.76)

Married Ref Ref

Separated/Divorced 1.27 (0.64–2.54) 1.67 (0.84–3.33)

Number of dependents aged <18 years

0 Ref Ref

1 1.95 (1.14–3.33)b 1.82 (1.02–3.25)a

2 1.95 (0.91–4.18) 2.21 (0.99–4.89)a

>3 Not Shown Not Shown

US Citizen

Yes Ref Ref

No 0.46 (0.34–0.61)c 0.55 (0.41–0.75)c

Received full tuition remission while a doctoral student

Yes Ref Ref

No 1.37 (1.00–1.88)a 1.34 (0.96–1.88)

Biomedical informatics-related training category

Bioinformatics Ref Ref

Computer science primary field with secondary health field 1.52 (1.09–2.09)b 1.39 (0.98–1.97)

Health field is primary with secondary computer science field 1.79 (1.24–2.57)b 1.61 (1.12–2.39)a

Year of graduation

2002–2006 Ref Ref

2007–2011 0.71 (0.41–1.02) 0.59 (0.34–1.07)

2012–2017 1.22 (0.72–2.07) 0.98 (0.56–1.71)

Carnegie classification

Highest research activity (R1) Ref Ref

Higher research activity (R2) 1.13 (0.75–1.68) 1.13 (0.73–1.75)

Moderate research activity (R3) 2.16 (0.87–5.37) 1.74 (0.63–4.81)

Other 1.11 (0.73–1.68) 0.98 (0.62–1.55)

Type of university granting degree

Public Ref Ref

Private 0.81 (0.61–1.07) 0.70 (0.52–0.95)a

aP< .05, bP< .01, cP< .001.

Per the data use agreement, results were suppressed where observations and odds ratios could be combined to reveal a subgroup of fewer than n¼ 5.
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Our data suggest that biomedical informatics-related doctoral

programs have not graduated a proportional increase in students

from racially diverse backgrounds. This is evidenced by the nonsig-

nificant increase observed in the number and proportion of URMs

in the field over time. Consequently, the field of biomedical infor-

matics does not produce URM graduates and researchers at rates

that are reflective of the populations they represent.6,30 Our analysis

provides insight into institutional barriers to completing biomedical

informatics-related doctoral training programs. For example, we

found that URM graduates received full tuition remission less often

than their non-URM counterparts which has been documented in

other STEM fields as a barrier to degree completion.31 Moreover,

our results are consistent with previous literature examining “leaky

pipeline” issues for URM graduates in other fields.15,24,32 Previous

research demonstrates that funding challenges, lack of mentorship,

and inadequate educational preparation drive attrition rates and

worsen the pipeline of URM students in biomedical informatics-

related programs.15,20 For example, lack of financing may deter

URM students from not only pursuing highly technical degrees but

also from accepting academic positions upon graduating. Other in-

stitutional and individual factors among URM students may drive

program delays and attrition rates.33,34 Future research should ex-

plore characteristics that are associated with program attrition rates

and time-to-graduation including familial responsibilities and insti-

tutional constraints (ie, tuition remission levels, publicly vs privately

funded institutions).

Disparities in URM graduation rates from doctoral programs

and among faculty members in academia may adversely affect the

trajectory of racially and ethnically diverse students which in turn

results in a dearth of research that is sensitive to the lived experien-

ces of URMs. Some of these challenges can be resolved through in-

creased funding for training programs, particularly for historically

black colleges and universities that, for instance, produce approxi-

mately 30% of black graduates in science and engineering doctoral

programs.35

Our study had several limitations. First, the SED is administered

at or near the time of graduation when some graduates may not

have yet received academic or other job offers. Thus, our findings

are meant to be more comparative among the races/ethnicities exam-

ined rather than a definitive description of job placements for the

field overall. Second, it is important to note that the SED only cap-

tures information about research doctoral graduates and does not

capture information on applicants or matriculants that do not com-

plete their degree (including those that receive terminal master

degrees after enrollment in PhD programs). Similarly, the SED does

not include information from graduates of professional doctoral

programs (eg, MD, DMD, DNP) who might have advanced training

in biomedical informatics. As such, our study should only be gener-

alized to graduates from relevant doctoral programs and not current

students or applicants. Third, we combined race and ethnicity cate-

gories where we found small sample sizes which may conflate results

within URM groups. This affects a wide range of nationalities that

are broadly grouped, such as Hispanics, where heterogeneity in lived

experiences are expected. Likewise, this affects the broad range of

URMs classified as ‘other’ in our study. Fourth, these data are cross-

sectional, thus, our results can only be interpreted as associations

that do not necessarily imply causal relationships. Nevertheless, our

study is the first study to examine the proportions of biomedical

informatics-related doctoral graduates that come from an URM

background over a 16-year period. Further research should urgently

focus on better understanding challenges in recruiting and/or retain-

ing diverse doctoral applicants so that the proportion of URMs

graduating and entering academic positions could be positively af-

fected. There is an opportunity to use mixed methods to understand

barriers to attracting and retaining URM students within PhD pro-

grams in our field. Moreover, future research should quantify the

number of URM biomedical informatics related researchers with

clinical doctorates who are not adequately captured in our data. Do-

ing so could provide a more complete picture of URMs in the

broader biomedical informatics community and academia. Lastly,

there is an opportunity to consider whether a discrete SED code for

biomedical informatics warrants further consideration.

CONCLUSION

During a multi-decade period, there was no significant change in

URM graduates of bioinformatics-related doctoral programs and no

change in the proportion of URM graduates offered academic jobs.

Without special efforts, the field is likely to have difficulty attracting

trainees at the undergraduate and master’s level and insufficient di-

versity of lived experience influencing research at the population

health level. Interventions used successfully in other fields to support

URM students should be considered in biomedical informatics. For

example, the PhD Project, whose mission is to increase diversity

among business school faculty, has been successful in increasing

URM graduation rates in the business disciplines.36 Program and ac-

ademic leaders, as well as professional societies within biomedical

informatics, should identify ways to invest in increasing URMs in

the field.
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