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Score differences across racial/
ethnic groups on standardized 
certification, licensing, and 

college admissions tests are well doc-
umented.1-5 These score differences 
have also been observed in the medi-
cal field. On the Medical College Ad-
mission Test (MCAT), a considerable 
mean score difference with a large 
effect size has been documented 

between Black and White examin-
ees and between Hispanic and non-
Hispanic examinees.6 On the United 
States Medical Licensing Examina-
tion (USMLE) across all three steps 
of the examination, score differences 
of approximately one standard de-
viation (SD) were present between 
Black and White examinees.7 These 
score differences are often attributed 

to inequities in the US educational 
system, which are related to socio-
economic disparities that occur along 
racial and ethnic lines.8 

Little is known about whether 
these gaps are narrowed, widened, 
or maintained with additional edu-
cation. Family medicine residency 
provides a unique research opportu-
nity to address this question. Each 
year, a cohort of residents is admit-
ted to a 3-year Accreditation Coun-
cil for Graduate Medical Education 
(ACGME)-accredited residency pro-
gram,9 and presumably the entire 
cohort receives a standardized and 
comparable residency training that 
meets the ACGME accreditation cri-
teria. Does a racial/ethnic score dis-
parity exist initially? Do disparities 
increase, decrease, or remain the 
same over the course of residency?  

Although there may be mean 
score differences across groups, we 
would also like to know if the score 
differences could be attributed to 
other variables. Personal character-
istics associated with higher Amer-
ican Board of Family Medicine 
(ABFM) Family Medicine Certifi-
cation Examination (FMCE) scores 
for initial certifiers include female 
gender, medical degree (MD vs DO), 
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METHODS: A total of 17,275 certification candidates from 2014 to 2019 were 
included in this study. Annual ITE scores and certification examination scores 
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multilevel longitudinal regression to determine initial knowledge and growth in 
knowledge acquisition during residency by race/ethnicity categories. 

RESULTS: The mean postgraduate year 1 (PGY-1) ITE score was 393.3, with 
minority residents scoring 16.2 to 36.0 points lower compared to White resi-
dents. The mean increase per year in exam performance from PGY-1 ITE to the 
certification exam was 39.9 points (95% CI, 38.7, 41.1) with additional change 
among race/ethnicity categories per year of -3.2 to 1.9 points.   

CONCLUSIONS: This study found that there were initial score disparities across 
race/ethnicity groups in PGY-1, and these disparities continued at the same rate 
throughout residency training, suggesting equality in acquisition of knowledge 
during family medicine residency training but with a persistent gap through-
out training.
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US-based medical school (vs interna-
tional based), younger age, and lower 
relative educational debt.10 Recent 
cohorts of initial certifiers performed 
better than earlier initial certifiers 
(prior to 2014) with the international 
medical graduates’ (IMG) pass rate 
increasing faster than the US Medi-
cal Graduates’ (USMG) pass rates.11 

This study aims to answer three 
questions. Is there a racial/ethnic 
score disparity manifested in the 
first year of residency? If there is 
an initial score disparity, does it in-
crease, decrease, or remain the same 
over the course of residency train-
ing? Does the racial/ethnic disparity 
persist after controlling for several 
other covariates? 

Methods
Participants
The participants in the study were 
all residents who graduated from 
an ACGME-accredited family med-
icine residency program and took 
the ABFM FMCE between 2014 
and 2019. To ensure comparability 
of educational experience, we exclud-
ed residents with multiple training 
programs, those with more than 3 
years of training (combined train-
ing or demonstration projects), and 
those who finished training later 
than expected for any reason. We 
also kept only residents with com-
plete examination data: In Training 
Examination (ITE) at postgradu-
ate year (PGY) 1, PGY2, PGY3, and 
FMCE score. The American Academy 
of Family Physicians’ Institutional 
Review Board approved this study. 
We performed all statistical analy-
sis in R, version 4.0.2 (R Foundation 
for Statistical Computing, Austria). 

Race/Ethnicity Data
We obtained self-reported race and 
ethnicity data from the demograph-
ics section of the application to sit for 
the FMCE, which must be completed 
3 to 4 months prior to the examina-
tion. Consistent with the US Census 
Bureau’s race and ethnicity catego-
rization, race and ethnicity were 
considered separately. Specifically, 

ethnicity is dichotomized as Hispanic 
or Latino and non-Hispanic; race is 
categorized as Asian, White, Black, 
American Indian/Alaska Native, Na-
tive Hawaiian/other Pacific Islander, 
or Other (does not identify with the 
above given race categories for any 
reason). 

Instruments
Family Medicine Certification 
Scale. The Family Medicine Cer-
tification Scale is a common scale 
that is used to describe examinee 
performance on several of ABFM’s 
examinations, including the ITE 
and FMCE. On this scale, scores 
can range from 200 to 800 and are 
reported in increments of 10. Scores 
lower than 200 are reported as 200 
and scores greater than 800 are re-
ported as 800. Examinations that 
use this scale are built to common 
specifications as defined in the cur-
rent ABFM certification examination 
blueprint.12 Additionally, the difficul-
ty of the questions and the ability es-
timate of the physicians are equated 
onto the same scale to facilitate di-
rect comparisons. In this study, the 
residents’ scores were their scaled 
scores on the ITE and FMCE. Be-
cause an equated common scale was 
used, direct comparisons of scores 
are possible across tests and over 
time; therefore, growth can be mea-
sured without resorting to norm-
based approaches. 

ITE. The ITE is a low-stakes, mul-
tiple-choice question examina-
tion intended to provide residents 
with the opportunity to take a test 
with the same look and feel as the 
FMCE. During the study period, the 
ITE consisted of 240 questions. The 
Rasch reliability of the ITE is typi-
cally 0.84.13,14 

FMCE. Passing the FMCE is a re-
quirement for earning ABFM certi-
fication. During the period of this 
study, it consisted of 320 to 370 
multiple-choice questions and the 
passing score was 380. The Rasch 

reliability of the FMCE is typically 
0.94.13,14  

Design 
This study employed a natural 
groups design. The six different res-
idency cohorts, 2014-2019, represent 
temporal replications of this same 
natural groups experiment. The 
mean examination scores for differ-
ent racial and ethnic groups with-
in each cohort represent the ability 
level of the group at that time. The 
specific points in time at which the 
examinations were administered 
represent different amounts of time 
spent in residency. More specifically, 
PGY1, PGY2, PGY3, and the FMCE 
represent 4, 16, 28, and 34 months 
of residency training, respective-
ly. We reviewed mean performance 
trends for the different racial/ethnic 
groups across the four timepoints 
regarding the comparability of rela-
tive improvement and the absolute 
equivalence of performance.  

Analysis  
We calculated the mean performance 
by racial/ethnic groups by year of 
residency and replicated by cohort, 
then plotted. We utilized t test and 
analyses of variance to compare the 
mean of the scaled scores. We adjust-
ed the significance value used in the 
t tests using a Bonferroni correction 
(α=0.008) to adjust for the inflation 
of Type I error caused by conduct-
ing multiple comparisons. Addition-
ally, we analyzed scaled scores from 
PGY1 to FMCE using two different 
linear mixed models. Linear mixed 
models consist of fixed effects and 
random effects. In the first model, 
the fixed effects included the in-
tercept (PGY-1 mean scaled score) 
and the slope (which quantifies the 
progress of residents from PGY1 to 
FMCE). The slope is the focus of this 
analysis. If the slope is similar across 
race/ethnicity, it indicates that resi-
dents of different races/ethnicities 
have similar rates of progress; oth-
erwise it suggests different rates of 
knowledge acquisition during resi-
dency, either decreased or increased. 
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The random effects include random 
intercept as individuals and pro-
grams to account for correlations 
among residents themselves and 
residents who enrolled in the same 
program, leading to robust standard 
errors for fixed effects. This method-
ology accounts for variations among 
programs. In the second model, other 
variables associated with exam per-
formance were also included in the 
fixed effects: gender, medical degree 
(MD vs DO), country of medical edu-
cation (USMG vs IMG), and educa-
tional debt. 

Results
Demographics
A total of 17,275 residents were in-
cluded in the analysis, with 2,804 
residents being excluded due to an 
irregular progression pattern as 
described above. The demographic 
characteristics and the scaled scores 
of the FMCE for the study popula-
tion are summarized in Table 1. As-
sociations of medical degree, gender, 
age, debt status and medical school 
training were all consistent with pre-
vious findings.10 The only difference 
is that we treated age as a dichoto-
mous variable (younger or older than 
32 years when they took the PGY1) 
instead of continuous in this study, 
due to the narrow range of residents’ 
age. We chose 32 years as the cutoff 
because the average age of residents 
taking the certification exam is 32.8 
years, based on a previous study.10

FMCE scaled score comparison by 
race and ethnicity are also shown in 
Table 1. White residents had some-
what higher scaled scores (542.6) 
than their counterparts in minor-
ity groups (F=133.1, P<.001), in-
cluding Black (496.5), Asian (516.3), 
American Indian or Alaska Native 
(510.8), Native Hawaiian or other 
Pacific Islander (488.1), and Other 
(532.1). Hispanic or Latino residents 
scored lower than the non-Hispanic 
group (509.7 vs 533.6; mean differ-
ence 95% confidence estimate [-27.8, 
-20.0], P<.001). 

Initial Score Disparity at PGY1 
Table 2 shows that there is a sta-
tistically significant score difference 
between the reference group and the 
minority groups, with the reference 
group consistently scoring somewhat 
higher than the minority groups. The 
magnitude of the difference ranges 
from -14.5 (Hispanic vs non-Hispan-
ic) to -44.6 (Black vs White; other vs 
White). We defined a meaningful dif-
ference as half of the standard de-
viation.15 Table 2 shows that half of 
the standard deviation is roughly 
39. The differences for Black, Native 
Hawaiian/other Pacific Islander, and 
other from White were meaningful.  

Does the Disparity Persist?
Figure 1 illustrates the results. Sev-
eral general trends were evident. 
First, the non-Hispanic group scored 
higher than the Hispanic or Latino 
group, and the White group scored 
higher than the minorities from 
PGY1 through the FMCE across 
all cohorts. Second, scaled scores 
across all racial/ethnic groups in-
creased from PGY1 to FMCE in an 
approximately linear manner. Third, 
the deviation from a linear pattern 
can be observed in racial categories 
with small sample sizes. For exam-
ple, the nonlinear pattern noticeable 
in the 2015 and 2017 cohorts was 
due to small sample size in Ameri-
can Indian or Alaska Native (n=26) 
and Native Hawaiian or other Pa-
cific Islander (n=11) in these cohorts. 

Table 3 shows slopes across race/
ethnicity utilizing a linear mixed 
model described in our Analysis sec-
tion. Overall, slope changes across 
race and ethnicity were small, only a 
few were statistically significant, and 
none of them appear to be meaning-
ful. 

Does the Disparity Persist After 
Controlling for Covariates?
Table 4 shows the impact of race/
ethnicities on intercept and slope 
as well as the covariates coefficients. 
Compared with the non-Hispanic 
group (reference group), the Hispanic 

group had significantly lower scores 
(-22.5; 95% CI [-25.8, -19.1]) in PGY1 
(represented in intercept). Similarly, 
all minority racial groups have sig-
nificantly lower intercepts compared 
with White, with the difference 
ranging from -16.2 (other) to -36.0 
(Native Hawaiian or other Pacific 
Islander). Considering the slopes of 
the comparisons, the baseline slope 
showed that residents gained 39.9 
points between each exam adminis-
tration. Additional slope changes by 
race and ethnicity were statistically 
significant, but of very small magni-
tude. For example, Black residents 
gained 1.4 fewer points each year 
compared to White residents, and 
Hispanic residents 3.2 fewer points 
each year compared to non-Hispanic 
residents. 

The association of resident char-
acteristics with PGY-1 score (inter-
cept) and growth in scores (slope) are 
also shown in Table 4. Specifically, 
females have lower scores in PGY1 
compared with males, but had a 
greater increase compared to males 
over residency, resulting in slight-
ly higher FMCE mean scaled scores 
demonstrated in Table 1. The mean 
scaled score difference between MD 
and DO are mainly caused by the 
difference at PGY-1, since the growth 
in scores between each examination 
for DO compared with MD is neg-
ligible (-1.0), though statistically 
significant. IMGs score lower than 
USMGs on PGY-1 ITE (-27.2), but 
made up some difference during 
residency with a higher growth in 
score (3.6). Older residents under-
performed on the PGY-1 ITE (-11.3) 
and had lower growth in scores com-
pared with younger residents (-5.7). 
Residents with student debt more 
than $250,000 were associated with 
lower PGY-1 ITE (-23.3) and less 
increase in scores (-1.6) compared 
with those with no debt. The cohorts 
from 2015-2019 generally have low-
er PGY-1 scores, ranging from -2.8 
to -11.3, compared with cohort 2014, 
but their scores improved more dur-
ing residency, ranging from 1.0 to 
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Table 1: Demographic Information of the Study Population (N=17,275)

Variable N % Mean (SD) of FMCE

Gender

    Male 7,939 46.0 529.1 (80.4)

    Female 9,336 54.0 533.6 (76.6)

Degree

     MD 13,945 80.7 533.7 (79.5)

     DO 3,330 19.3 522.7 (73.1)

Medical Training

     US 11,433 66.2 542.6 (79.3)

     International 5,842 33.8 510.0 (72.0)

Age 

     32 years or younger 14,442 83.5 536.6 (77.8)

     Older than 32 years 2,853 16.5 506.2 (76.6)

Educational Debt

     Greater than $250,000 6,553 37.9 520.3 (74.9)

     $150,000-$249, 999 4,419 25.6 536.9 (79.5)

     $75,000-149,999 1,731 10.0 543.2 (83.5)

     $25,000-74,999 1,057 6.1 540.5 (78.4)

     Less than $25,000 633 3.7 534.8 (79.7)

     None 2,864 16.6 538.3 (77.9)

     Missing 18 0.1 470.0 (98.5)

Race

    Black 1,320 7.6 496.5 (70.1)

    White 11,008 63.7 541.9 (80.3)

    Asian 4,007 23.2 516.3 (71.0)

    American Indian or Alaska Native 145 0.8 510.8 (66.3)

    Native Hawaiian or other Pacific Islander 86 0.5 488.1 (71.0)

    Other 708 4.1 532.1 (70.5)

    Missing 1 0.0 400 (--)

Ethnicity

    Hispanic or Latino 1,503 8.7 509.7 (73.8)

    Non-Hispanic 15,771 91.3 533.6 (78.5)

    Missing 1 0.0 400 (--)

Cohort

    2014 2,578 14.9 512.4 (80.3)

    2015 2,780 16.1 504.9 (74.3)

    2016 2,926 16.9 528.7 (78.8)

    2017 2,940 17.0 543.0 (77.0)

    2018 3,036 17.6 545.8 (74.7)

    2019 3,015 17.5 549.7 (74.7)

Abbreviation: FMCE, Family Medicine Certification Examination.
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21.3 points per exam (except cohort 
2015, which had lower growth com-
pared with cohort 2014).  

Discussion
This study found that initial score 
disparities exist across race/ethnicity 

groups in PGY1, and they persisted 
throughout residency training. Be-
cause knowledge acquisition was 
similar across groups, it appears that 
residents may receive comparable 
postgraduate medical education re-
gardless of race/ethnicity. Because 

the score differences across groups 
were similar to the differences found 
on the ITE in PGY1, it is important 
to consider the disparity from an ed-
ucational pipeline perspective and 
recognize the influence that the com-
plex and deeply-embedded influences 

Table 2: Multiple Comparison Results for PGY-1 Mean Scaled Scores by Race/Ethnicity 

Comparison
Reference 

Group 
Mean (SD)

Minority 
Group 

Mean (SD)

Mean 
Diff. 95% CI P Value

Ethnicity

Non-Hispanic vs Hispanic1 382.0 (75.8) 367.5 (71.8) -14.5 -18.4 -10.7 .001*

Race

White vs American Indian or Alaska Native2 395.1 (75.3) 374.2 (68.1) -20.9 -32.2 -9.7 .001*

White vs Asian 395.1 (75.3) 357.3 (69.7) -37.8 -40.4 -35.2 .001*

White vs Black or African American 395.1 (75.3) 350.5 (66.0) -44.6 -48.5 -40.8 .001*

White vs Native Hawaiian or other Pacific Islander 395.1 (75.3) 354.2 (71.4) -40.9 -56.3 -25.6 .001*

White vs other 395.1 (75.3) 350.5 (71.4) -44.6 -50.1 -39.2 .001*

1 The non-Hispanic group serves as the reference group for ethnicity comparisons.  

2 The White group serves as the reference group in race comparisons.

* Indicates a statistically significant difference. The significance level was adjusted to 0.008 to maintain an experiment-wise a level of 0.05 across 
all six t tests. 

 
 

Figure 1. Exam score for ITE and FMCE by race/ethnicity across cohorts. Each panel represents the mean growth occurring in residency broken 
out by racial/ethnic group. Each column of panels represents a different cohort or graduating class. Each row of panels represents a different 
cluster of racial/ethnic groups. The top row is Hispanic vs non-Hispanic; the second row represents racial categories with larger sample sizes; the 
bottom row represents racial categories with smaller sample sizes. 

Figure 1: Exam Score for ITE and FMCE by Race/Ethnicity Across Cohorts

Each panel represents the mean growth occurring in residency broken out by racial/ethnic group. Each column of panels represents a different 
cohort or graduating class. Each row of panels represents a different cluster of racial/ethnic groups. The top row is Hispanic vs non-Hispanic; 
the second row represents racial categories with larger sample sizes; the bottom row represents racial categories with smaller sample sizes.



FAMILY MEDICINE VOL. 54, NO. 3 • MARCH 2022 189

ORIGINAL ARTICLES

of structural racism hold over the 
preresidency pipeline.16 

As shown in a study of USMLE 
Step 1 scores, racial/ethnic dispari-
ties for Black and Latino students 
were largely explained by differences 
in MCAT scores and undergraduate 
performance.17 Looking back further 
along the educational pipeline, re-
searchers have found that MCAT 
scores and undergraduate perfor-
mance gaps were associated with 
neighborhood and family characteris-
tics, such as continuity and quality of 
education, familial income (poverty), 
parents’ education, and household 
structure (single parent household 
vs both parents household).6,18 These 
associations are related to numerous 
overtly and implicitly racist policies 
that are built in to all levels of le-
gal, social, educational, and economic 
structures in the United States, in-
cluding mass Black male incarcer-
ation,19 de facto racial segregation, 
redlining neighborhoods, predatory 
lending practices, as well as fund-
ing based on taxable income, which 
all perpetuate generational cycles of 
discrimination and oppression, and 
hinder wealth accumulation.20 There-
fore, it is essential to enhance minor-
ity students’ academic preparedness 
along the educational pipeline as 

early as possible and restructure 
how resources are allocated, such 
as precollege and prematriculation 
outreach programs to help students 
overcome the gaps in their academ-
ic preparation.21 It has been demon-
strated in a Caribbean school case 
study that premedical programs tar-
geting medical education readiness 
could enhance the competitiveness of 
minority students’ medical school ap-
plications.22 The University of North 
Carolina Medical Education Devel-
opment (MED) program has provid-
ed intensive academic and test skills 
preparation for admission to med-
ical and dental schools since 1974. 
Between 1974 and 2001, 85.7% of 
the MED participants earned MD 
degrees successfully despite having 
significantly lower MCAT scores and 
undergraduate grade point averages. 
More importantly, the success rate 
is comparable among race and eth-
nicity. The effectiveness of the MED 
program suggests that an intensive, 
9-week, premedical academic enrich-
ment program can help disadvan-
taged students substantially.23,24 If 
such academic enrichment programs, 
along with peer support and small 
group tutoring, could be provided in 
the K-12 educational stage, the ac-
ademic preparedness gap could be 

reduced as early as fourth through 
eighth grade.24 

While maintaining, rather than 
widening, the performance gap 
among minority race/ethnicity resi-
dents is encouraging, medical school 
education and residency train-
ing should be actively working to 
close the performance gap shown in 
PGY1. As our study’s results dem-
onstrate, a typical resident’s score 
would increase 39.9 points per year, 
approximate to the widest initial 
score disparity of 44.6 (shown be-
tween the Black and White group 
without adjusting covariates). If 
this initial score disparity can be 
addressed with additional training 
before medical school matriculation, 
residents from all races/ethnicities 
would start residency with compa-
rable preparedness. For example, 
mentoring, specialized coursework, 
structured clinical experience, and 
advanced independent study have 
been provided by the University 
of California since 2007 to support 
medical students from underrepre-
sented groups.25 Another alternative 
is to accelerate minority students’ 
knowledge acquisition speed during 
residency with more constructive 
feedback. As stated in the introduc-
tion, IMG pass rates increased faster 

Table 3: Unadjusted Associations Between Race and Ethnicity With Exam 
Performance Improvement (Slope) and PGY-1 Baseline White (Intercept)

Effect Reference Est. 95% CI Confidence 
Interval P Value

Intercept (Baseline) 346.5 343.8 349.2 <.001

Hispanic or Latino Non-Hispanic -22.1 -25.5 -19.1 <.001

American Indian or Alaska Native White -19.3 -28.9 -15.2 <.001

Asian White -23.8 -26.1 -21.6 <.001

Black or African American White -34.5 -38.0 -31.3 <.001

Native Hawaiian or other Pacific Islander White -37.6 -50.0 -23.9 <.001

Other White -16.0 -20.6 -11.7 <.001

Slope (Baseline) 48.0 47.7 48.4 <.001

Hispanic or Latino Non-Hispanic -3.4 -4.5 -2.3 <.001

American Indian or Alaska Native White -3.3 -6.7 0.1 .053

Asian White  3.6 2.8 4.3 <.001

Black or African American White -0.3 -1.5 0.9 .637

Native Hawaiian or other Pacific Islander White -4.8 -9.2 -0.4 .031

Other White 12.1 10.6 13.7 <.001
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Table 4: Adjusted Associations Between Race and Ethnicity With Exam Performance 
Improvement (Slope) and PGY-1 Baseline White (Intercept)

Effect Reference Est. 95% CI Confidence 
Interval P Value

Intercept (Baseline) 393.3 388.4 398.3 <.001

Hispanic or Latino Non-Hispanic -22.5 -25.8 -19.1 <.001

American Indian or Alaska Native White -24.5 -33.8 -15.2 <.001

Asian White -23.9 -26.2 -21.6 <.001

Black or African American White -34.7 -38.1 -31.3 <.001

Native Hawaiian or other Pacific Islander White -36.0 -48.1 -23.9 <.001

Other White -16.2 -20.7 -11.7 <.001

Slope (Baseline) 39.9 38.7 41.1 <.001

Hispanic or Latino Non-Hispanic -3.2 -4.2 -2.1 <.001

American Indian or Alaska Native White -2.4 -5.7 0.8 .144
Asian White 1.9 1.1 2.7 <.001

Black or African American White -1.4 -2.5 -0.2 .018
Native Hawaiian or other Pacific Islander White -2.4 -6.6 1.8 .266
Other White 2.3 0.7 3.8 <.001

Covariates

On Intercept

Degree (DO) Degree (MD) -21.6 -19.1 -24.1 <.001

Medical training (international) Medical training (US) -27.2 -24.7 -29.7 <.001

Gender (female) Gender (male) -2.9 -1.2 -4.6 <.001

Age group (older than 32 years) Age group (32 years /younger) -11.3 -8.9 -13.7 <.001

Educational debt less than $25,000 Educational debt none -1.7 3.2 -6.6 .494

Educational debt $25,000-$74,999 Educational debt none -5.8 -1.8 -9.8 .005

Educational debt $75,000-$149,999 Educational debt none -5.5 -2.0 -9.0 .002

Educational debt $150,000-$249,999 Educational debt none -13.2 -10.3 -16.0 <.001

Educational debt greater than $250,000 Educational debt none -23.3 -20.6 -26.0 <.001

Cohort 2015 Cohort 2014 -2.9 0.1 -5.9 .058

Cohort 2016 Cohort 2014 -5.4 -2.5 -8.4 <.001

Cohort 2017 Cohort 2014 -3.3 -0.2 -6.3 .035

Cohort 2018 Cohort 2014 -2.8 0.2 -5.8 .071

Cohort 2019 Cohort 2014 -11.3 -8.3 -14.3  <.001

Covariates
On Slope

Degree (DO) Degree (MD) -1.0 -1.8 -0.1 .022

Medical training (international) Medical training (US) 3.6 2.9 4.4 <.001

Gender (female) Gender (male) 2.2 1.6 2.8 <.001

Age group (older than 32 years) Age group (<32 years) -5.7 -6.6 -4.9 <.001

Educational debt less than $25,000 Educational debt none 1.0 -0.7 2.7 .260

Educational debt $25,000-$74,999 Educational debt none 0.4 -1.0 1.8 .585

Educational debt $75,000-$149,999 Educational debt none -1.0 -2.2 0.2 .099

Educational debt $150,000-$249,999 Educational debt none 0.0 -1.0 1.0 .964

Educational debt greater than $250,000 Educational debt none -1.6 -2.5 -0.7 <.001

Cohort 2015 Cohort 2014 -3.1 -4.1 -2.0 <.001

Cohort 2016 Cohort 2014 1.0 0.0 2.1 .057

Cohort 2017 Cohort 2014 9.4 8.3 10.4 <.001

Cohort 2018 Cohort 2014 19.0 18.0 20.1 <.001

Cohort 2019 Cohort 2014 21.3 20.2 22.3 <.001
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than those of USMGs, after the im-
plementation of a Bayesian Score 
Predictor (BSP).11 The BSP permit-
ted program directors to identify 
residents who needed additional sup-
port in a timely manner. If addition-
al tools could be created to identify 
specific deficits in clinical knowledge 
early in residency, residents with 
less academic preparedness would 
be better supported. In addition to 
developing clinical expertise, confi-
dence-building and social support 
are important to minority students’ 
mental well-being. For example, spe-
cific training on implicit bias and an-
tiracism curriculum integration have 
been found to enhance faculty and 
students’ awareness of their own 
implicit biases and how these bias-
es may affect their behavior toward 
members of minority groups.26–28 This 
type of training could potentially re-
duce minority residents’ self-doubt29 
and high prevalence of burnout.30 If 
the performance gap is closed during 
residency training, the pool of under-
represented minority applicants for 
faculty positions may increase, which 
could increase the number of URMs 
available to serve as mentors or role 
models to future classes of underrep-
resented students.31  

Our analysis included sever-
al covariates other than race and 
ethnicity that are known to affect 
performance on certification exam-
inations.10 Score differences were 
present at the PGY-1 level across 
gender, age, educational debt, coun-
try of medical training, and type of 
medical degree. Although the impact 
of those covariates on growth is sta-
tistically significant, it is not mean-
ingful. The impact of the adjustments 
upon the mean growth from one ad-
ministration to the next was small, 
less than 6.0 scaled score points for 
each group on a scale that ranges 
from 200 to 800. The size of this ad-
justment was only 7% of the stan-
dard deviation of the scores used in 
this study. This suggests that there 
is a comparable speed of knowledge 
acquisition. The only meaningful 
slope difference appeared in cohort 

2018 through cohort 2019, implying 
that there was accelerated knowl-
edge acquisition in recent cohorts.  

This study has several limitations. 
First, this study is limited to family 
medicine training and may not ap-
ply to other specialties. Second, the 
race/ethnicity options were “select 
best” and may not reflect the compli-
cated reality of racial identification. 
In terms of covariates, ABFM does 
not collect rurality or income status 
of the residents’ family of origin, 
which are associated with score dis-
parity.8,32 Moreover, the participants’ 
selection criterion used in this study 
disregarded racial/ethnicity disparity 
in residency withdrawn/dismissed 
rates.33 Finally, medical knowledge 
assessment was confined to exam 
performance. 

In conclusion, this study found 
different starting points, but simi-
lar trajectories of medical knowledge 
acquisition of residents in family 
medicine across races and ethnici-
ties, providing evidence for race/eth-
nicity equality in family medicine 
residency training, but also for an 
ongoing need to progress toward eq-
uity in training. 

CORRESPONDING AUTHOR: Address corre-
spondence to Dr Ting Wang, American Board 
of Family Medicine, 1648 McGrathiana Pkwy, 
Ste 550, Lexington, KY 40511. twang@the-
abfm.org.
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