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Abstract

Purpose

To examine how efforts and policies

to increase diversity affect the relative
representation of women and of minority
groups within medicine and related
science fields.

Method

The authors of this report used data
from the Current Population Survey
March Supplement (a product of the
U.S. Census Bureau and the Bureau

of Labor Statistics that tracks race,
ethnicity, and employment) to compute
the representation ratios of persons
employed in biology, chemistry, and
medicine from 1968 to 2009 (inclusive).

They derived the representation ratios by
computing the ratio of the conditional
probability that a member of a given
group is employed in a specific skilled
science field to the overall probability of
employment in that field. Their analysis
tested for differences in representation
ratios among racial, gender, and ethnic
groups and across time among those
employed as biologists, chemists, and
medical doctors.

Results

Representation ratios rose for white
females, whose percentage increase
in medicine was larger than for any
other racial/ethnic group. The

representation ratios fell for
Hispanics in biology, chemistry, and
medicine. The representation ratio
rose for African Americans, whose
highest percentage increase occurred
in biology. Asian Americans, who had
the highest representation ratios in
all three disciplines, saw a decline in
their relative representation in
medicine.

Conclusions

The authors have demonstrated that

all groups do not benefit equally from
diversity initiatives and that competition
across related fields can confound efforts
to increase diversity in medicine.

Recent contributions in the policy
analysis literature point to an economic
efficiency criterion associated with
diversity."” In the case of biomedical
careers, the economic efficiency criterion
means that efforts to produce a more
diverse pool of doctors are justified if they
result in higher-quality and lower-cost
medical care. Such efforts across related
fields, such as chemistry and biology, may
have unintended effects—either positive
or negative—on the diversification of

the medical profession. Not every racial,
ethnic, or gender group necessarily
benefits when different disciplines
compete for diversity.
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The Economics of Diversity

One of the key propositions in the
emerging literature on the economics of
diversity is that heterogeneous groups
or teams tend to outperform more
homogeneous groups or teams.”* The
benefits of diversity include greater
stability in the workforce’; enhanced
thinking skills, intellectual engagement,
and motivation® growth in academic
skills®; expanded consumer markets’; and
higher values of business enterprises.'’
In short, diversity is associated with
economic benefits.

However, economists have also noted
some potential costs associated with
diversity. Evidence from data on
nations around the world and on
communities across the United States
suggests that racial or ethnic diversity is
associated with lower overall economic
performance.''? Other evidence points
to the difficulty that teams made up of
persons from diverse backgrounds have
in managing their work. For example,
one study shows that heightened conflicts
might impede performance.’® Further
evidence against the financial value of
diversity comes in part from research
showing an inverse correlation between
economic growth and ethnic diversity."
Another standard contention is that
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diversity programs or initiatives breed
contempt and hostility among those who
do not benefit from them."

Finally, a less documented cost is the
distributional effect of implementing
diversity programs that do not
distinguish among beneficiaries. In other
words, focusing on the recruitment of
members of one particular group may
decrease the representation of members
of another group. Thus, we wanted

to examine the effect that efforts and
policies to increase diversity have had
on the relative representation of women
and of minority group members within
medicine and related science fields.

Method

One common method of measuring the
benefits resulting from efforts to increase
diversity is to compute representation
ratios.' To determine representation
ratios, we calculated the probability

of women and of members of ethnic
and racial groups working in biology,
chemistry, and medicine from 1968

to 2009, inclusive. We calculated the
probability, P(j), of being employed in
the jth related biomedical field (e.g.,
chemistry). We used P(j)* to denote

the probability that a member of the
kth group (e.g., Hispanics) would be
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employed in the jth field. Thus, the
interpretation of the resulting ratio, R(j)%,
is the kth group’s probability of being in
the jth profession relative to the overall
probability of being in the jth profession
(e.g., the probability of Hispanics being
in chemistry relative to the probability of
anyone being in chemistry).

When this ratio is greater than 1, the
group’s probability of being in the jth
profession exceeds the overall probability
of being in the jth profession, or the

kth group is overrepresented in the

jth profession. When the ratio is less
than 1, the group is underrepresented.
When the ratio is equal to 1, the group’s
representation in the profession is

equal to the group’s representation in
the overall population. The underlying
probabilities are conditional on
individuals being employed in the skilled
(see below) civilian noninstitutionalized
labor force. Civilian noninstitutionalized
populations exclude persons in the
military, those who are incarcerated

in prisons or jails, and those in mental
hospitals.

The most commonly used and widely
available annual data on national
employment come from the Current
Population Survey (CPS), a monthly
U.S. household survey conducted jointly
by the U.S. Census Bureau and the
Bureau of Labor Statistics. The March
Annual Demographic File and Income
Supplement (the March Supplement)
provides detailed information on
occupations, race, and ethnicity. A
harmonized version of the annual files
is available through the University

of Minnesota’s Integrated Public Use
Microdata Series, Current Population
Survey (IPUMS-CPS): Version 3.0."7

We chose for our analysis three related
fields that rely on a common core of
science background: biology, chemistry,
and medicine. Relatively few women or
minorities in the noninstitutionalized
civilian labor force were employed in
these disciplines, especially in the earlier
years under investigation (1968 through
approximately 1989). To account for

the small sample sizes, we merged three
years of data for each year and computed
three-year moving averages of the
representation ratios. In other words, we
computed the arithmetic mean of the
representation ratios using three years of
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data. The representation ratio centered
on 1990, for example, uses data for 1989,
1990, and 1991, and the representation
ratio centered on 1991 uses data for 1990,
1991, and 1992. Then, we averaged the
representation ratios for two different
time periods: (1) 1968 to 1989 and (2)
1990 to 2009. The last year of the first
time period, 1989, was a watershed year
marked by reversals to race-conscious
affirmative action programs. For example,
the landmark U.S. Supreme Court case
Croson v. City of Richmond" made race

a suspect (i.e., subject to strict scrutiny)
basis for granting contracts. The second
period, 1990-2009, corresponds to the
period of “diversity” initiatives, through
which most major research universities,
most public and private colleges

and universities, and most medical
schools shifted their race-conscious
programs and initiatives to race-neutral
programs purportedly placing economic
disadvantage on the same footing

as gender, race, or ethnicity. For our
purposes, we have labeled the first period
“the affirmative action era” and the
second period “the diversity era.”

The IPUMS-CPS defines biologists as
“biologicial scientists and biological
science instructors” and chemists

as “chemists, chemical technicians,
chemistry teachers, and chemical
engineers”; the IPUMS-CPS defines
medical doctors and surgeons as
“physicians.”'” We used the person
weights (i.e., inverse probability

of selection into the sample and
adjustments to account for the complex
stratified sampling scheme)" from the
CPS files to compute probabilities of
being employed as a biologist, chemist,
or physician for each of the following
groups: white non-Hispanic males,
white non-Hispanic females, African
Americans (non-Hispanic), Hispanics,
Asian Americans (non-Hispanic), and
American Indians. (The terms we use are
similar, but not identical to the specific
racial terms used in the IPUMS-CPS data,
which are as follows: white, black/Negro,
American Indian/Aleut/Eskimo, and
Asian or Pacific Islander. The Hispanic
designation—a measure of ethnicity [not
race] and available only after 1972—is
used to create the mutually exclusive
categories examined.)

We computed the probability of being
employed as either a biologist or a

chemist for those who were, according

to the CPS files, 18 to 60 and had
completed two or more years of college
for the years 1968-2009. We computed
the probability of being employed as a
physician for persons aged 18 to 60 who
had completed more than four years

of college for the years 1971-2009, the
years for which CPS provides a consistent
definition of medical doctor. We used
these restrictions to produce appropriate
conditional probabilities. We then
computed representation ratios for each
race/ethnicity for each available year from
1968 to 2009.

We computed two tests of significance.
The first was a test of whether the
representation ratios within each time
period differed between white males and
other groups. The second was the test of
whether the representation ratios for each
group differed between time periods. We
used Stata Statistical Software, release

11 (College Station, Texas), to conduct
two-sample mean-comparison tests
(unpaired).

Results

Table 1 presents the results of computing
representation ratios for biologists,
chemists, and physicians, by group

(i.e., white non-Hispanic males,

white non-Hispanic females, African
Americans [non-Hispanic], Hispanics,
Asian Americans [non-Hispanic], and
American Indians). We were able to
complete the calculations for Asian
Americans only after 1986 because of
data availability, and American Indian
sample sizes were too small for reporting
results prior to 1990.

Table 1 shows that the relative
representation of white non-Hispanic
males declined in all three fields between
the two eras. The average white male
representation ratio in biological sciences
dropped from 1.28 in 1968-1989 to

1.09 in 1990-2009, representing a 15%
decline to near parity. In medicine and
chemistry, only modest declines in the
representation ratios for white males
occurred, and white males remained
overrepresented in each of these fields
between 1990 and 2009.

By way of contrast, the representation
ratios for white females surged from
0.72,0.34, and 0.28 in, respectively,
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Table 1

Representation Ratios* for Biologists, Chemists, and Medical Doctors

1968-1989

TBiologists 128 072 T 037 065 1937 0.60
T T g 535
el e T G e gy gy S
1990-2009

B S 7 A T g Gos
G e R S Gie
e e e AT e Cog SaaT 555
Percentage change, from 1968-1989 to 1990-2009

e GETT Yy s e Gog T G
e e G G4
““Medical doctors <0.03" " 0.77 029 020 T 021 5

*All ratios are significant at the 5% level, two-tailed test, except those in italics.

*Data available from 1986 to 2009.
*Data available from 1988 to 2009.
$Data available from 1972 to 2009.

TToo few observations to compute three-year moving averages (or, therefore, percentage change).

biology, chemistry and medicine in the
affirmative action era to 0.88, 0.51, and
0.49, respectively, in the diversity era. In
medicine, the percentage increase for
white (non-Hispanic) women was larger
than for any other racial/ethnic group,
yet their representation remains low
(0.49) because other groups (e.g., white
males and Asian Americans) have higher
probabilities of being physicians.

The representation ratios for African
Americans also increased between the
two periods in all three fields: from 0.37,
0.64, and 0.48 in, respectively, biology,
chemistry, and medicine during the
affirmative action era to, respectively,
0.52,0.76, and 0.62 during the diversity
era. The largest gain in representation for
African Americans was in biology, and
percentage improvements in medicine
were not far behind.

Hispanic representation ratios declined

between the two periods in all three fields.

Hispanics, who can be of any race, had
representation ratios of 0.65, 0.94, and
1.33 in, respectively, biology, chemistry,
and medicine from 1968 to 1989
compared with, respectively, 0.56, 0.47,
and 1.06 from 1990 to 2009. Interestingly,
during the affirmative action era, most
Hispanics self-identified as white, and
from 1990 to 2009, increasing numbers
of Hispanics self-identified as “other” or
American Indian.

Data on Asian Americans were not
available from IPUMS-CPS for all years
prior to 1989; however, both before

and after the shift from affirmative
action to diversity, the Asian American
representation in the biology, chemistry,
and medical professions exceeded

their representation in the skilled
workforce. Indeed, in every instance,
the representation ratios exceed those
for all groups, including even white
males. In biology and chemistry, the
Asian American representation ratios
rose between the affirmative action and
the diversity eras. In medicine, their
representation ratios fell 21% from 2.57
to 2.04.

American Indian representation ratios
for biologists and chemists rose from
0.60 and 0.39 during the affirmative
action era to 0.95 and 0.56 after 1990.
Too few observations in the period prior
to 1990 are available for computing

the representation ratios for American
Indians employed as physicians, although
the post-1990 value is lower than that
for white males, Hispanics, or Asian
Americans.

All of the differences of the
representation ratios between white
males and other groups were statistically
significant except for the difference
between Asian Americans and white
males prior to 1990 among physicians.
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By way of contrast, not all within-
group changes in representation ratios
were statistically significant between
1968-1989 and 1990-2009. Specifically,
the changes in the representation ratios
among biologists for Hispanics, Asian
Americans, and American Indians were
not statistically significant, nor were
the changes in the representation ratios
among chemists for African Americans
and white males (see Table 1).

Discussion

Our analysis demonstrates that not all
groups benefited to the same degree
when affirmative action shifted to
diversity programming. In particular,
the representation of white males—who
were once overrepresented in these
professions—decreased. (However,

one decline—within the chemistry
profession—from a representation

ratio of 1.49 to a ratio of 1.44 was

not statistically significant.) The
representation of Hispanics, who
represent a diverse group of nationalities
and ethnicities, also decreased. This
decline, however, may also be the result
of a rise in the number of Hispanics who
self-identify as nonwhite, and this rise
in self-identifying as nonwhite, in turn,
may be the result of the current wave of
Hispanics emigrating from numerous
Latin American countries who have less
attachment to the conceptualization

of “white.”’”? The representation of
Asian Americans, who clearly have

been historically overrepresented in
medicine, decreased in the diversity

era. Thus, the modest improvements

by some groups (e.g., women, African
Americans) were offset by declines in the
representativeness of other groups (e.g.,
Hispanics). This decline is one of the
costs of diversity.

Using the IPUMS-CPS data to compute
representation ratios in biomedical fields
across racial, ethnic, and gender groups,
we illustrate the problem inherent in
diversity policies. African American
representation among physicians and
surgeons in the marketplace is affected
by shares of white women, Hispanics,
and Asian Americans in the marketplace
who all compete for limited slots for
admissions to medical schools post-
1989. Movements of women and
minorities in one field can affect the
representation of women and minorities
in other fields.
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Net losses?

The economic model of diversity

posits that both costs and benefits are
associated with expanding the pool of
women and of people from different
races and ethnicities in a marketplace.
One common justification for diversity
is that it produces net benefits to
society, such as in medicine, improved
health care and reductions in health
disparities.?’® Nevertheless, not all
groups benefit equally from changing
policies. The earlier race-conscious
programs and policies (from the 1960s
to the 1980s) contrast with more recent
policies designed to be race-neutral and
to remedy various types of disadvantage.
Our data show that different groups
experienced different outcomes across
these two eras, confirming our initial
hypothesis that efforts to increase
diversity produce costs as well as benefits.

For example, the group whose
representation ratios increased the most
in chemistry during the diversity era was
white females (their ratio rose from 0.34
to 0.51). The representation of African
Americans in chemistry from 1990 to
2009 also increased over the earlier era
(from 0.64 to 0.76), but the increase was
not statistically significant. Further, the
representation ratios of Hispanics in
chemistry declined from 0.94 during the
affirmative action era to 0.47. In short,
the diversity period witnessed uneven
improvements and some declines in

the relative representation of different
groups, including those who were already
underrepresented, in different health-
related sciences.

Implementing diversity

There is widespread evidence of
continuing underrepresentation

of African Americans, Hispanics,
American Indians, and, to a lesser
extent, white women, in biomedical

and behavioral research careers.”
Ginther and colleagues™ demonstrate
that even after controlling for the initial
underrepresentation of these groups
among researchers, their success rates in
obtaining National Institutes of Health
awards are substantially lower than those
of whites.

We believe that current mechanisms
for achieving diversity in medical
schools and other advanced settings
tend to emphasize pipeline models
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(i.e., a college preparatory high school
program and summer enrichment
programs followed by a four-year
university or college). Such a pathway,
the most common route toward medical
practice, has been historically followed
by white males. These pipeline models
inherently privilege persons who attend
four-year colleges and universities.
However, increasingly African Americans,
Hispanics, and American Indians are
found in two-year colleges, some of
which are for-profit and have little or

no connection to traditional pipelines
to the profession. To illustrate, in 2000,
among undergraduate students under
the age of 24 enrolled in degree-granting
institutions, an estimated 44.6%, 48.3%,
and 52.2%, respectively, of African
Americans, Hispanics, and American
Indians were in two-year colleges.”® By
2008, the estimated enrollment rates
had grown for these three groups to,
respectively, 49.7%, 55.7%, and 55.2%.%
In short, the majority of Hispanics

and American Indians and a near
majority of African Americans are not
in the conventional four-year college or
university pipeline.

Another threat to the success of diversity
programs is competition across related
fields. Efforts to increase the supply of
underrepresented groups in biology

and chemistry can confound efforts to
increase diversity in medicine. By drawing
on exactly the same pool of students
favored by pipeline approaches, biology,
chemistry, and medical school diversity
initiatives compete against one another.

An alternative approach to achieving
diversity might focus on partnering

with the very institutions where
underrepresented groups are
concentrated. Collaborative efforts
among medical science and related fields
to increase diversity in nontraditional
institutions and pathways might generate
larger pools of students eligible for
admission to medical school and, thereby,
increase the overall representation of
targeted groups. Without targeting each
underrepresented group, however, this
alternative approach may involve costs for
other groups—which further illustrates
the difficulty of developing diversity
policies that are truly race-neutral.

Interventions and policies designed
to remedy the underrepresentation of
women and of ethnic or racial groups

could benefit from better evidence on
the most cost-effective approaches to
producing physicians and surgeons
from these groups. The interventions
that work for majority groups do

not necessarily also work for ethnic
minorities or women.

Limitations

The patterns reported herein do not
control for other factors that might
explain changes in representation
ratios. We have not statistically
accounted for differences in earnings

or differences in non-STEMM
(science—technology—engineering—
mathematics—medicine) occupational
choices, such as law or business. We
have not explicitly accounted for the
changes in measurement of race. In the
years prior to 2000, CPS reported only
single-race categories; thereafter, survey
respondents could check more than one
race box. Our analysis considers only
single-race persons. Moreover, we have
made no distinction between native-
born and foreign-born minorities in
this analysis. Some of the increase in
the representation ratios among African
Americans in medicine, for example,
could be attributable to increases in

the number of African or Caribbean
physicians in the United States.

Conclusions

We have demonstrated that changes

in the representation of women and
minority group members in medicine
and related science fields have not been
uniform between the affirmative action
era (1968-1989) and the diversity era
(1990-2009). Whereas some groups
gained representation during the
diversity era, other groups lost ground.
The problem, we contend, is that
diversity initiatives do not necessarily
benefit all groups via increased
representation. Moreover, successful
diversity initiatives in one science

field can have the unintended effect of
reducing representation in other science
fields, creating competition for the same
students. One approach to remedying
this problem is to explore alternatives to
pipeline models for increasing the supply
of qualified medical school applicants.

Acknowledgments: The authors thank Juan
Cardenas, Guo Chen, Ana Cuesta, Blanca Monter,
Duanyi Yang, and Jooyoung Yang for valuable
research assistance.

Academic Medicine, Vol. 87, No. 11/ November 2012



Diversity and Inclusion in Academic Medicine

Funding/Support: Roy Wilkins Center for Human
Relations and Social Justice and the Humphrey
School of Public Affairs, University of Minnesota.

Other disclosures: None.
Ethical approval: Not applicable.

Previous presentations: Earlier versions of this
report were presented at the American Chemical
Society (ACS) meetings, the Southern Economic
Association (SEA) meetings, the Minority Access
Role Models Conference, the 4th Understanding
Interventions Conference, and the American
Association for the Advancement of Science
(AAAS) meetings. The report has benefited from
the helpful suggestions of the reviewers and
panel discussants.

References

1 Myers SL Jr. The economics of diversity:
The efficiency vs equity trade-off. In: Chen
S, ed. Diversity Management: Theoretical
Perspectives and Practical Approaches.
Hauppauge, NY: Nova Science Pub Inc; 2011.
2 Myers SL Jr. The economics of diversity.
In: Johnson NJ, Svara JH, eds. Justice for
All: Promoting Social Equity in Public
Administration. Armonk, NY: M.E. Sharpe;
2011.

3 Hong L, Page SE. Problem solving by
heterogeneous agents. ] Econ Theory.
2001;97:123-163.

4 Hong L, Page SE. Groups of diverse problem
solvers can outperform groups of high-ability
problem solvers. Proc Natl Acad Sci USA.
2004;101:16385-16389.

5 Hong L, Page SE. Interpreted and generated
signals. ] Econ Theory. 2009;144:2174-2196.

6 Page SE. The Difference: How the Power
of Diversity Creates Better Groups, Firms,
Schools, and Societies. Princeton, NJ:
Princeton University Press; 2007.

7 Leonard JS, Levine DI. The effect of diversity
on turnover: A large case study. Ind Lab Relat
Rev. 2006;59:547-572.

8 Gurin P. The compelling need for diversity
in education. Expert report prepared for the
lawsuits Gratz and Hamacher v Bollinger,
Duderstadt, the University of Michigan, and
the University of Michigan College of LS&A,
Civil Action No. 97-75231 (U.S. District
Court, Eastern District of Michigan) and
Grutter v Bollinger, Lehman, Shields, the
University of Michigan and the University
of Michigan Law School, Civil Action No.
97-75928. U.S. District Court, Eastern

10

11

12

13

14

15

16

17

18

19

20

21

22

23

District of Michigan; 1999. http://www.
vpcomm.umich.edu/admissions/legal/
expert/gurintoc.html. Accessed August 1,
2012.

Bond MT, Seiler VL, Seiler MJ. The effects
of multicultural diversity in real estate
brokerage. ] Real Estate Res. 2003;25:
529-542.

Carter DA, Simkins BJ, Simpson WG.
Corporate governance, board diversity, and
firm value. Finan Rev. 2003;38:33-53.
Alesina AF, La Ferrara E. Participation in
heterogeneous communities. Quart J Econ.
20005115:847-904.

Alesina AF, La Ferrara E. Ethnic diversity
and economic performance. ] Econ Lit.
2005;43:762-800.

Ancona DG, Caldwell DE. Demography

and design: Predictors of new product team
performance. Organ Sci. 1992;3:321-341.
Bates RH. Ethnicity and development

in Africa: A reappraisal. Amer Econ Rev.
2000;90:131-134.

Fryer RG Jr, Loury GC. Affirmative action
and its mythology. ] Econ Perspect.
2005;19:147-162.

Myers SL Jr, Turner C. The effects of Ph.D.
supply on minority faculty representation.
Amer Econ Rev. 2004;94:296-301.

King M, Ruggles S, Trent Alexander J, et

al. Integrated Public Use Microdata Series,
Current Population Survey: Version 3.0
[machine-readable database]. Minneapolis,
Minn: University of Minnesota; 2010. http://
cps.ipums.org/cps/. Accessed August 1,2012.
City of Richmond v. J.A. Croson Co., 488 U.S.
469 (1989).

Darity WA, Mason PL. Evidence on
discrimination in employment: Codes of
color, codes of gender. ] Econ Perspect.
Spring 1998;12:63-90.

Rodriguez CE. Changing Race: Latinos,

the Census, and the History of Ethnicity in
the United States. New York, NY: New York
University Press; 2000.

Association of American Medical Colleges.
Minorities and Medical Education: Facts

and Figures 2005. https://members.aamc.
org/eweb/upload/Minorities%20in%20
Medical%20Education%20Facts%20and %20
Figures%202005.pdf. Accessed August 1,2012.
Cantor JC, Miles EL, Baker LC, Barker

DC. Physician service to the underserved:
Implications for affirmative action in medical
education. Inquiry. 1996;33:167—180.

Cohen JJ, Gabriel BA, Terrell C. The case for
diversity in the health care workforce. Health
Aff (Millwood). 2002;21:90-102.

Academic Medicine, Vol. 87, No. 11 / November 2012

24

25

26

27

28

29

30

31

32

33

34

35

36

Komaromy M, Grumbach K, Drake M, et al.
The role of black and Hispanic physicians

in providing health care for underserved
populations. N Engl ] Med. 1996;334:
1305-1310.

Laveist TA, Nuru-Jeter A. Is doctor—patient
race concordance associated with greater
satisfaction with care? ] Health Soc Behav.
2002;43:296-306.

Moy E, Bartman BA. Physician race and care
of minority and medically indigent patients.
JAMA. 1995;273:1515-1520.

Rabinowitz HK, Diamond JJ, Veloski JJ, Gayle
JA. The impact of multiple predictors on
generalist physicians’ care of underserved
populations. Am J Public Health.
2000;90:1225-1228.

Smedley BD, Butler AS, Bristow LR. In the
Nation’s Compelling Interest: Ensuring
Diversity in the Health-Care Workforce.
Washington, DC: National Academies Press;
2004.

Varki A, Rosenberg LE. Emerging
opportunities and career paths for the young
physician—scientist. Nat Med. 2002;8:437-439.
Maton KI, Kohout JL, Wicherski M, Leary
GE, Vinokurov A. Minority students of
color and the psychology graduate pipeline:
Disquieting and encouraging trends,
1989-2003. Am Psychol. 2006;61:117-131.
Andriole DA, Whelan AJ, Jeffe DB.
Characteristics and career intentions of

the emerging MD/PhD workforce. JAMA.
2008;300:1165-1173.

Andrews NC. The other physician—scientist
problem: Where have all the young girls
gone? Nat Med. 2002;8:439—441.

Fang D, Meyer RE. Effect of two Howard
Hughes Medical Institute research training
programs for medical students on the
likelihood of pursuing research careers. Acad
Med. 2003;78:1271-1280.

Ginther DK, Schaffer WT, Schnell J, et al.
Race, ethnicity, and NIH research awards.
Science. 2011;333:1015-1019.

U.S. Department of Education, National
Center for Education Statistics. 2003-04
National Postsecondary Student Aid Study
(NPSAS:04): Undergraduate Financial Aid
Estimates for 2003—04 by Type of Institution.
http://nces.ed.gov/pubs2005/2005163.pdf.
Accessed August 1,2012.

U.S. Department of Education, National
Center for Education Statistics. 2007-08
National Postsecondary Student Aid Study
(NPSAS:08): Student Financial Aid Estimates
for 2007-08: First Look. http://nces.ed.gov/
pubs2009/2009166.pdf. Accessed August 1,
2012.

1529


http://www.vpcomm.umich.edu/admissions/legal/expert/gurintoc.html
http://www.vpcomm.umich.edu/admissions/legal/expert/gurintoc.html
http://www.vpcomm.umich.edu/admissions/legal/expert/gurintoc.html
http://cps.ipums.org/cps/
http://cps.ipums.org/cps/
https://members.aamc.org/eweb/upload/Minorities%20in%20Medical%20Education%20Facts%20and%20Figures%202005.pdf
https://members.aamc.org/eweb/upload/Minorities%20in%20Medical%20Education%20Facts%20and%20Figures%202005.pdf
https://members.aamc.org/eweb/upload/Minorities%20in%20Medical%20Education%20Facts%20and%20Figures%202005.pdf
https://members.aamc.org/eweb/upload/Minorities%20in%20Medical%20Education%20Facts%20and%20Figures%202005.pdf
http://nces.ed.gov/pubs2005/2005163.pdf
http://nces.ed.gov/pubs2009/2009166.pdf
http://nces.ed.gov/pubs2009/2009166.pdf

