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Background: Because improved patient outcomes and experiences have been associated with health care
workforce diversity, efforts to create a diverse family physician workforce have increased. However, a metric
that could properly measure family physician representation in various contexts has seldom been studied.

Objective: The goal of this study is to propose a new metric logRQ and use it to examine the diversi-
fication progress of American Board of Family Medicine (ABFM) certification candidates relative to
national, state, and historic populations, as well as medical school matriculants.

Methods: We obtained race/ethnicity for certification candidates from the 2014 to 2020 ABFM
Certification Examination Registration questionnaire and examined racial/ethnic representation relative
to various populations via logRQs.

Results: The total sample comprised 26,368 initial certification candidates and 55,347 continuing
certification candidates. Asian, Hispanic, and Black’s logRQ increased by 0.51, 0.42, and 0.41, respec-
tively, in initial certification candidates compared with continuing certification candidates. In addition,
logRQ standard deviation ranged from 0.19 to 0.87 across States, indicating state-level variation.
Although Black and Hispanic remained underrepresented, the degree of underrepresentation had
improved substantially across the past 5 decades, with logRQ increasing from �2.12 (Black) and
�1.16 (Hispanic) in the 1970s to �0.46 (Black) and �0.68 (Hispanic) in the 2010s. The race/ethnicity
logRQs of 2020 initial certification candidates relative to 2013 to 2014 medical school matriculants
were all near 0, reflecting equitable representation.

Conclusion: We utilized the proposed metric logRQ to quantify the advancement in representation
among ABFM certification candidates in different contexts. The proposed logRQ may serve as a useful
tool to monitor representation progress systematically. ( J Am Board Fam Med 2022;35:9–17.)

Keywords: Certification, Ethnic Groups, Minority Groups, Family Medicine, Family Physicians, Primary Health

Care, Surveys and Questionnaires, Workforce

Introduction
There is a growing body of evidence that suggests
racial and ethnic concordance between the physician
and patient is related to better physician-patient
communication, lower infant mortality, improved

health care use, lower health care costs, and higher
patient compliance and satisfaction.1–6 Over the last
decades, there have been sustained efforts to diversify
the physician workforce.7 While family medicine is
less diverse than some other primary care specialties,8

the family physician workforce has become more
diverse over time; from 1987 to 2017, the percentage
of Black or African American initial certifiers
increased from 1.3% to 7.8% and Hispanic or
Latino initial certifiers increased from 2.3% to
9.1%.9 However, the reason for this increase in the
percentage of Black or African American and
Hispanic or Latino physicians is unclear: it may be
simply due to the national population demographic
composition change over the past decades or
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diversification among medical school matriculants. In
addition, ABFM candidate population is composed
of both initial certification candidates and continuing
certification candidates, yet the extent to which the
racial/ethnic representation across initial certification
candidates and continuing certification candidates rel-
ative to the national population has not been exam-
ined in detail. Likewise, no previous research has
examined whether representation varies at the state
level. In seeking statistically sound methods to mea-
sure these diversification processes systematically, we
propose a new metric.

The new metric proposed in this study is an exten-
sion of the representation quotient (RQ) utilized by
Lett et al,10 and the rank equity index (REI) proposed
by Fassiotto.11 In addition to taking the ratio between
two proportions as RQ and REI, we further take the
log of the ratio. This extension has several methodo-
logical advantages. First, it transforms the range of
the metric from positive only to both positive and
negative, facilitating the use of linear regression
model by allowing the outcome variable to support
the range from �1 to 11.12 Second, logRQ maps
the quantity into a symmetric and continuous scale
rather than the nonsymmetric scale represented by
quotient. Specifically, in the RQ or REI metric,
underrepresentation is in the range (0, 1), whereas the
overrepresented range is (1, 11). This nonsymmet-
ric range leads to indistinguishable differences when
comparing the extent of underrepresentation and
large differences in overrepresentation comparison.10

In contrast, the magnitude of logRQ reflects the
extent of the overrepresentation and underrepresenta-
tion symmetrically. For example, logRQ of 1.38 indi-
cates 4 times (1.38= log (4)) of overrepresentation,
and logRQ of �1.38 indicates 4 times of underrepre-
sentation (�1.38= log (1/4)). The equitable represen-
tation is reflected in 0 (0= log (1)), which has a
somewhat intuitive interpretation. This logRQmetric
can be utilized in any proportion ratio context. In this
study, we will apply this metric to examine the diver-
sification progress of ABFM certification candidates
relative to national, state, and historic populations, as
well as medical school matriculants.

Methods
Data Sources

We obtained self-reported race and ethnicity data
from the demographics section of the application to
sit for the ABFM certification examination from

2014 to 2020. Before 2014, the ABFM did not col-
lect race/ethnicity information from initial certifica-
tion candidates. The national and state-level race/
ethnicity information was obtained from the 2019
Census Bureau’s American Community Survey
(ACS). To be consistent with the ACS race and eth-
nicity categorization, race and ethnicity were con-
sidered separately. Specifically, ethnicity was
dichotomized as Hispanic or Latino and Non-
Hispanic; race was categorized as Asian, White,
Black or African American, American Indian/Alaska
Native, Native Hawaiian/other Pacific Islander, or
Other (the Other category was added as a response
option in 2017). On the national level analysis, the
numerators of the logRQs were the race/ethnicity
proportion in initial and continuing certification
candidates, respectively. The denominators were
the national race/ethnicity proportion.

Participants’ primary practice state was also
obtained from the ABFM database. For participants
with primary practice addresses in more than one
State, we used the most recent one to reflect
updated workforce distribution. On the state level
analysis, the numerator of the logRQ was the race/
ethnicity proportion in initial certification candi-
dates, since they represent the future family medi-
cine physician workforce; and the denominator was
the corresponding state race/ethnicity proportion.

The historic national race/ethnicity composition
from 1970 (the earliest initial certification attempt
in the sample) to 2010 was retrieved from
Wikipedia website,13 which extracts information
from historic Census Bureau briefs that were no
longer available on line. These compositions were
typically updated every decade. However, the only
consistent race/ethnicity categories across the pre-
vious 5 decades (1970s to 2010s) and corresponding
to ABFM race/ethnicity categories were White,
Black or African American, Asian, American Indian
or Alaska Native, Hispanic or Latino. Hence, the
logRQs were only computed for these categories
across decades. The numerator for the logRQ was
the race/ethnicity proportion of family physicians
who made the certification attempt within a partic-
ular decade; the denominator was the correspond-
ing decade race/ethnicity populational proportion.

Medical school matriculants’ race/ethnicity was
obtained from Association of American Medical
Colleges (AAMC) website.14 Since AAMC changed
the race/ethnicity categorization in 2012 and it typ-
ically takes 7 years (assuming regular progression)
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for medical school matriculants to be eligible for
the initial certification examination, the only com-
parable cohort eligible for 2020 initial certification
examination was the 2013 to 2014 medical school
matriculant group. All race/ethnicity categories in the
ABFM database exist in AAMC aggregated matricu-
lants’ data. The denominator of the logRQ in this con-
text was the proportion of certain race/ethnicity of
matriculants in 2013 to 2014 school year, serving as the
entry-level of the workforce; the numerator was the
proportion of the corresponding race/ethnicity physi-
cians who made the certification attempts in 2020, rep-
resenting a later stage in the educational pipeline.

Statistical Analysis

We contrasted the proportion of race/ethnic
groups in initial and continuing certification candi-
dates by conducting x2 tests. The representation of
initial and continuing certification candidates com-
pared with the national population composition,
States representation variation, initial certification
candidates by decades relative to historic population
composition, and medical school matriculants are
all based on the proposed logRQ.

This study was approved by the institutional
review board at the American Academy of Family
Physicians. All statistical analyses were performed
in R version 4.0.2 (R Foundation for Statistical
Computing, Austria).

Results
The sample included 26,368 initial certification
candidates and 55,347 continuing certification can-
didates. Their demographic information regarding
gender, location of medical training, medical
degree type, and year of examination are shown in
Table 1. Initial certification candidates had a higher
percentage of female, Doctor of Osteopathic
Medicine (DO) degree holders, and international
medical school graduates compared with continu-
ing certification candidates. The race and ethnicity
proportions for initial and continuing certification
candidates are shown in Table 2. The distributions
of race and ethnicity differ significantly between
initial certification candidates and continuing certi-
fication candidates (ethnicity: x2 = 264.13, df= 1,
P< .001; race: x2 = 1784.2, df= 5, P< .001). Com-
pared with continuing certification candidates, the

Table 1. Demographic Information of Initial and Continuing Certification Candidates

Initial Certification Candidates
(N = 26,368)

n (%)

Continuing Certification Candidates
(N = 55,347)

n (%)

Sex
Female 14319 (54.3) 23010 (41.6)
Male 12049 (45.7) 32337 (58.4)

Degree
MD 20834 (79.0) 50195 (90.7)
DO 5534 (21.0) 5152 (9.3)

Medical Training*
United States† 17572 (66.5) 44860 (81.5)
International 8796 (33.4) 10353 (18.7)

Year
2014 3939 (14.9) 10690 (19.3)
2015 3606 (13.7) 8413 (15.2)
2016 3604 (13.7) 8445 (15.3)
2017 3606 (13.7) 8560 (15.5)
2018 3887 (14.7) 7643 (13.8)
2019 3821 (14.5) 8539 (15.4)
2020 3905 (14.8) 3057 (5.5)

Abbreviations: DO, Doctor of Osteopathic Medicine; MD, Doctor of Medicine.
*Candidates who graduated from Canadian medical school are categorized in U.S. training for training and performance similarities.
†There were 134 continuing certification candidates without medical training country records, not shown in this table.
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proportion of White initial certification candidates
decreased by 14.0% (75.9% vs 61.9%), while Asian,
Hispanic or Latino, and Black or African American
proportion increased by 9.5%, 3.1%, and 2.8%,
respectively. The remaining racial groups, includ-
ing American Indian or Alaska Native, Native
Hawaiian or Other Pacific Islander and Other, have
proportion changes less or equal to 1.8%. In sum-
mary, the initial certification candidates are more
diverse than continuing certification candidates.
The increase in percentages is largest in Asian, fol-
lowed by Hispanic or Latino and Black or African
American.

As Table 2 shows, although initial certification
candidates became more racially/ethnically diverse
over this period (2014 to 2020), Black or African
American and Hispanic or Latino were still under-
represented compared with the national population
(Black or African American: 8.2% vs 12.8%;
Hispanic or Latino: 9.3% vs 18.4%), yielding nega-
tive logRQ as �0.45 and �0.68, respectively.
Conversely, Asian and Native Hawaiian or Other
Pacific Islanders were overrepresented with positive
logRQ as 1.43 and 0.92. White and American
Indian or Alaska Native generally represented the
national population with near-zero logRQs (�0.15
and 0.00, respectively). The Other category was
only available for 2017 and 2018 candidates, so the
proportion of Other groups may not be comparable
to the national proportion.

Regarding state-level logRQ variation, Figure 1
shows logRQ choropleth maps for initial certification

candidates by race/ethnicity across all States. Blue
shadings imply underrepresentation (logRQ< 0), and
orange shadings imply overrepresentation (logRQ>

0). States shown in gray had no candidates identifying
with the corresponding race/ethnicity, yielding non-
computable logRQs. Asians were overrepresented
in almost all States, with a state-level mean and
standard deviation (SD) of logRQ as 1.67 (0.63),
whereas Black or African Americans and Hispanic
or Latinos were underrepresented in most States
with logRQ mean (SD) as �0.2 (0.75) and �0.51
(0.45), respectively. Whites were generally reflective
of the state-level population proportion, with
logRQ as �0.03 (0.19). American Indians were
overrepresented in the east but underrepresented in
the west, as reflected in the orange and blue distri-
bution in Figure 1. This pattern results in the larg-
est SD in logRQ as 0.87. Although Native
Hawaiians/Other Pacific Islanders were overrepre-
sented generally in States with computable logRQs,
most were located near the coasts.

Table 3 displays the race/ethnicity proportion
and logRQ of initial certification candidates every
decade since the 1970s, compared with popula-
tional race/ethnicity over the same periods.
Although Black or African American and
Hispanic or Latino were still underrepresented in
the last 2 decades, the degree of underrepresenta-
tion had improved drastically across the past 5
decades, with logRQ increasing from �2.12
(Black or African American) and �1.16 (Hispanic
or Latino) in the 1970s to �0.46 (Black or African

Table 2. Race/Ethnicity Proportion and logRQ of Initial Certification and Continuing Certification Candidates,

Relative to the National Population Race/Ethnicity Proportion

National
Population* Initial Certification Candidates

†
Continuing Certification Candidates

‡

% % logRQ % logRQ

Race % % logRQ % logRQ
White 72.0 61.9 �0.15 75.9 0.04
Black or African American 12.8 8.2 �0.45 5.4 �0.84
Asian 5.7 23.7 1.43 14.2 0.93
American Indian or Alaska Native 0.9 0.9 0.00 0.8 �0.12
Native Hawaiian or Other Pacific Islander 0.2 0.5 0.92 0.6 0.92
Other 5.0 4.9 �0.02 3.1 �0.42

Ethnicity
Hispanic or Latino 18.4 9.3 �0.68 6.2 �1.07

Abbreviation: RQ, representation quotient.
*National Population is from the 2019 Census Bureau (N = 328.2 Million).
†Initial Certification Candidates are those that applied to ABFM from 2014 to 2020 (N = 26,368).
‡Continuing Certification Candidates are those that applied to ABFM from 2014 to 2020 (N = 55,347).
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American) and �0.68 (Hispanic or Latino) in
2010s. Asian had been overrepresented since the
1970s, and the logRQ stabilized at 1.43 during
the last 2 decades. White and American Indian or
Alaska Native was approximately equitably repre-
sented across all 5 decades, with White physicians
beginning to be slightly underrepresented in the
last 2 decades.

The race/ethnicity proportion and logRQ of 2020
initial certification candidates relative to 2013 to
2014 AAMC matriculants is presented in Table 4.
All racial/ethnic groups had equitable representation,
reflected in all logRQs close to 0, ranging from �0.6
(American Indian or Alaska Native) to 0.3 (Native
Hawaiian or Other Islander). Asian, White, Black or

African American, and Hispanic or Latino groups all
had logRQ of 0.1.

Discussion
In this study, we utilized the logRQ to explore
racial/ethnic representation of ABFM certification
candidates from the perspective of certification type
(initial certification and continuing certification),
geographic location (state), historic population
change, and educational pipeline. We found repre-
sentation in Black or African American and
Hispanic or Latino increased considerably in the
past 4 decades, especially among initial certification
candidates. The diversification in ABFM initial

Figure 1. Choropleth maps of logRQ for initial certification candidates by race/ethnicity and States. Note. A logRQ

greater than 0 indicates that a group is overrepresented among family medicine initial certification candidates relative

to the US population, and a logRQ less than 0 indicates that a group is underrepresented. The gray-colored States

indicate no candidates identify with the corresponding race/ethnicity. Abbreviation: RQ, representation quotient.
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certification candidates is broadly comparable to
that in medical school matriculants, indicating that
family medicine attracts diverse medical school
graduates. Finally, we identified States with a more
extreme lack of minority representation in the fam-
ily medicine workforce.

Younger cohorts of initial certification candi-
dates may be more diverse due to several policies
and procedural initiatives enacted over the past few
decades, including 1) formal accreditation guide-
lines that require medical schools to develop pro-
grams or partnerships designated to make medical

Table 3. Race/Ethnicity Proportion and logRQ of Initial Certification Candidates Compared to National

Population Race/Ethnicity Proportion by Decades

Race/Ethnicity Years Initial Certification Candidates (%) National Population (%) logRQ

White 1970 to 1979 92.6 83.1 0.11
1980 to 1989 91.6 80.3 0.13
1990 to 1999 80.9 75.1 0.07
2000 to 2009 66.4 72.4 �0.09
2010 to 2020* 61.6 72 �0.16

Black or African American 1970 to 1979 1.4 11.7 �2.12
1980 to 1989 2.8 12.1 �1.46
1990 to 1999 4.8 12.3 �0.94
2000 to 2009 7.1 12.6 �0.57
2010 to 20201 8.1 12.8 �0.46

Asian 1970 to 1979 4.0 1.5 0.98
1980 to 1989 3.5 2.9 0.19
1990 to 1999 11.1 3.8 1.07
2000 to 2009 20.5 4.9 1.43
2010 to 2020* 23.7 5.7 1.43

American Indian or Alaska Native 1970 to 1979 0.7 0.6 0.15
1980 to 1989 0.6 0.8 �0.29
1990 to 1999 0.9 0.9 0.00
2000 to 2009 0.9 0.9 0.00
2010 to 2020* 0.9 0.9 0.00

Hispanic or Latino 1970 to 1979 2.0 6.4 �1.16
1980 to 1989 4.2 9.0 �0.76
1990 to 1999 5.8 12.5 �0.77
2000 to 2009 7.5 12.5 �0.51
2010 to 2020* 9.3 18.4 �0.68

Abbreviation: RQ, representation quotient.
*2019 Census Bureau’s American Community Survey (ACS) was used for the population proportion for this decade to be consistent
with Table 2 population proportions.

Table 4. Race/Ethnicity Proportion and logRQ of 2020 Initial Certification Candidates, Relative to AAMC

Matriculants from 2013–2014 (School Year) Race/Ethnicity Proportion

Race Matriculants (%) Initial Certification Candidates (%) logRQ

White 56.9 60.1 0.1
Black or African American 7.0 7.4 0.1
Asian 20.8 23.2 0.1
American Indian or Alaska Native 0.9 0.5 �0.6
Native Hawaiian or Other Islander 0.3 0.4 0.3
Hispanic or Latino 9.1 9.3 0.1

Abbreviations: AAMC, Association of American Medical Colleges; RQ, representation quotient.
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education more accessible to candidates of diverse
backgrounds, including but not limited to sex, race/
ethnicity and socioeconomic status10,15; 2) efforts to
promote faculty with a diversified background,
because they could serve as role models for
Underrepresented Minority (URM) students16; 3)
efforts to enhance college intervention and improve-
ment on URM placement into Graduate Medical
Education.17 These efforts can be observed in the
nearly equitable representation between the 2013 to
2014 medical school matriculants and the 2020 initial
certification candidates shown in Table 4. In addi-
tion, although the national population has become
more diversified in recent years, the diversification
progress has been faster among ABFM initial certifi-
cation candidates, reflected in the increasing logRQ
across decades for Black or African American and
Hispanic or Latino groups (Table 3). By contrast,
older cohorts of continuing certification candidates
were less diversified, possibly due to historically racist
systems and stringent immigration policies. As the
family physician workforce ages and less diverse
cohorts retire, the overall workforce will be more
diverse and hopefully continue to become more rep-
resentative of the population it serves. Although
there has been progressed in diversification among
medical school matriculants, some race/ethnicity
groups remain underrepresented; and family medi-
cine must compete with other specialties for the lim-
ited number of graduates from underrepresented
race/ethnicity groups. This continued underrepre-
sentation of Black or African American, American
Indian/Alaskan Native, and Hispanic or Latino is a
challenging long-term issue. It is well documented
that lack of investment in public education,18 dispar-
ities in education resource allocation,19 as well as the
history of school segregation20 limit the educational
opportunities of these underrepresented minor-
ities, leading to leaks in the pipeline starting with
middle school graduates to matriculants of medi-
cal schools, and ultimately impacting the physi-
cian workforce. Although the governing bodies of
medical schools or residency programs could
ameliorate some process barriers such as using
holistic interviews and multiple mini interviews
(MMI),21,22 this fundamental pipeline issue must
be addressed systematically.

Furthermore, we recognized that Asians are
an overrepresented minority group in the health
care workforce; however, they are still underre-
presented in academic medicine relative to their

White counterparts.11 Fassiotto et al found that
Asians are underrepresented in US medical
school faculty across all faculty ranks, especially
in professor rank.11 This rank-specific represen-
tation approach highlighted the issue of dispar-
ities in the medical profession leadership.
Aggregate measures of workforce representation
might mask the underrepresentation of Asians in
leadership roles and hinder the advancement of
Asian physicians to higher-level positions.

The state-level analysis reveals geographic varia-
tion in levels of representation, calling attention to
States that are further behind in attaining a repre-
sentative family physician workforce. For example,
the northwestern States severely lack Black or
African American representation even after
accounting for the relatively low Black or African
American population proportion in the denomina-
tor. The same issue applies to American Indians or
Alaska Native in the Midwest States and the Native
Hawaiian or Other Pacific Islander group who lack
representation everywhere except in coastal States.
According to AAMC state physician workforce data
reports, 40% of physicians practice in the State
where they went to medical school, and 50% prac-
tice in the state of their most recent graduate medi-
cal education. Similarly, 56% of family medicine
residency graduates practice within 100 miles of
training based on the 2009 American Medical
Association Physician Masterfile data. These survey
and Masterfile study results suggest that a more
widely geographically spread medical school loca-
tion or resident programs might help build a more
diverse physician workforce on the state level.23,24

This study has several limitations. First, race and
ethnicity are based on self-reported survey data,
and candidates are constrained by predetermined
socially constructed categories. Individuals of mixed
race cannot fully describe the race they identify
with because physicians can only choose 1 racial
category. The “Other” category could include
mixed-race candidates or candidates who do not
identify with any existing categories. Second, Asian
and Hispanic or Latino are heterogeneous catego-
ries, and lumping such diversity might mask other
issues of representation. Finally, the logRQ relative
to historic national population data and AAMC
medical school data are all based on common cate-
gories; when uncommon categories such as 2 or
more races are offered, strictly direct comparisons
become impossible.
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Conclusion
We utilized the proposed logRQ metric to quantify
the advancement in representation among ABFM
certification candidates in various contexts. We
found that while representation of Black or African
American and Hispanic or Latino family physicians
increased substantially in the past 2 decades, those
groups remain underrepresented. At the state level,
we found variation in representation for certain
racial/ethnic groups. These findings raise the con-
cern that there are not enough physicians from cer-
tain racial/ethnic groups to provide adequate
patient-physician concordant health care; however,
as a specialty, we found that family medicine
attracts representative medical school matriculants.
If the medical educational pipeline continues to
diversify, the family medicine workforce will
become more diverse and representative as well.
The proposed logRQ may serve as a useful tool to
monitor representation progress or identify repre-
sentation disparity for specific demographic groups
on various levels to ensure continued efforts to
diversification in the family physician workforce.

To see this article online, please go to: http://jabfm.org/content/
35/1/9.full.
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