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ABSTRACT
Background and Objectives: International medical graduates (IMGs) are a quarter
of US practicing physicians and residents, with higher numbers in family medicine.
Our objective was to determine whether the progression of milestone ratings
varies between IMGs and US medical graduates based on a residency’s historical
percentage of IMGs.

Methods: Data, which were all from the American Board of Family Medicine,
includedmilestone ratings of each familymedicine graduate from 2018 to 2020. We
calculated themeanmilestone rating for each core competency at each assessment.
The main exposure was the 10-year percentage of residency graduates who were
IMGs: very low (<10%), low (10%–33%), medium (34%–66%), and high (67%–
100%). We used repeated measures multilevel regression to test for adjusted
associations of resident and residency characteristics with milestone performance.
Interactions between IMG status and historical percentage of IMGs tested for
differential milestone growth.

Results: Our sample included 12,302 residents from 538 residencies. Of the family
medicine residencies, 41.8% had less than 10% IMGs. Across milestones, mean
growth between rating periods ranged from 0.46 to 0.54. In adjusted regression
analysis, both being an IMG (β=–0.003 to –0.07) and training in a higher historical
IMG residency (β=–0.01 to –0.08) were associated with lower milestone ratings.
IMGs in high IMG programs had higher ratings for medical knowledge and
professionalism (β=0.07).

Conclusions:We found comparablemilestone ratings between IMGs andUSmedical
graduates, with IMGs getting a small boost if they were trained in a program with a
higher percentage of IMGs. Our results demonstrate that the performance of IMGs
may be enhanced in residencies with a history of acculturating them.

INTRODUCTION
International medical graduates (IMGs) account for approxi-
mately 25% of all currently practicing physicians in the United
States. 1 IMGsare increasing their presence in theUSworkforce;
they were 9,045 of 35,984 (25.1%) of incoming resident
physicians matched in 2024. IMGs are increasingly matching
in familymedicine residencies with 31.6% of positions filled by
IMGs in 2024.2 In the last 10 years, the total number of family
medicine residency positions has increased from 2,940 in 2003
to 5,213 in 2024; concomitantly, a slow rise is happening in the
percentageof IMGsmatching to familymedicine residencies. 3,4

IMGs face a unique set of challenges during their residency
training.5–10 While adjusting to a new country, IMGs also
must adapt to a new medical culture in the United States,
which is often different from their country of origin. 11 IMGs
struggle with language barriers, social isolation, and overall

understanding of the health care system in a foreign country. 12

A study comparing US medical graduates (USMGs) to IMGs
showed significant deficiencies at multiple skill levels in IMGs
at the beginning of residency training. 13 Studies also have
shown that IMGs aremore resilient and less inclined to burnout
during residency training, 14–16 but providing a supportive
environment for their personal and professional growth is
crucial. Intuitively, IMGs may have an easier time adjusting
to the US health care system in residencies with experience
training a greater number of IMGs.

The Accreditation Council for Graduate Medical Education
(ACGME) milestones provide a framework to assess profes-
sional development of individual residents in the form of six
core competencies: (a) patient care, (b) medical knowledge,
(c) systems-based practice, (d) practice-based learning and
improvement, (e) professionalism, and (f) interpersonal and
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communication skills. Many of these assess how the resident
functions in the health care system. In family medicine, 22
specific subcompetencies are listedwithin or under the six core
competencies. The competencies are assessed and scored by
each residency program fromzero (not yet completed level 1) to
five (resident/fellow expert), with a four being the goal at time
of graduation. 17 The milestone reporting system is a reliable
way to track individual resident progress. 18 Multiple studies
have compared the effect of race, gender, and ethnicity with
milestone progression. 19–22 Data are lacking when comparing
IMG and USMG progression on milestone ratings. Therefore,
our objective was to determine whether progression on the
milestones varies among IMGs and USMGs based on their
residency’s historical percentage of IMGs. Our hypothesis
was that IMGs will have a more standard progression on
nonmedical knowledge milestones in residencies with higher
historical percentages of IMGs.

METHODS
Our sample included three cohorts of familymedicine residents
in ACGME-accredited residency programswho graduated from
2018 to 2020. We excluded residents in 4-year or combined
programs and those who transferred programs and included
residents who completed training in 36 months. The American
Board of Family Medicine (ABFM) receives milestone ratings
from ACGME, which are assigned by the programs. Residents’
demographic information, including site of medical school
training and site of residency training program, was obtained
from the ABFM administrative database. Postgraduate year 1
(PGY-1) in-training examination (ITE) scores were obtained
from the ABFM administrative database. Race and ethnicity
were self-reported by the residents when they registered for
the ABFM initial certification examination.

To create our outcome measure for each resident at each
measurement period, we calculated the mean milestone rating
in a core competency by averaging all the specific milestone
scores (patient care 1, patient care 2, etc) in that competency.
To create our exposure variable, we calculated the percentage
of residency graduates in ABFM data whowere IMGs from 2013
to 2023. We used the percentage to create categories to reflect
very low (<10%), low (10%–33%), medium (34%–66%), and
high (67%–100%) historical IMG presence in the residency.
While residencies exist that never had an IMGgraduate, the test
for interaction between being an IMG and being in a 0% IMG
residency is impossible, hence the need for the less than 10%
category.

Wefirstperformeddescriptive analysis of ourdata.We then
performed bivariate testing of variables by historical residency
IMGpercentage.We used a false discovery rate adjusted P value
to account for multiple testing. We plotted the meanmilestone
score over time for each competency by IMG versus USMG
status.

Finally, we performed a repeated measures multilevel
regression to test for adjusted associations of resident and
residency characteristics associated with milestone perfor-

mance in each competency. Each model controlled for resident
characteristics (age, gender, degree type, race, and ethnic-
ity) and baseline medical knowledge via PGY-1 ITE score.
We included interactions between IMG status and historical
percentage of IMGs to test for whether IMGs in programs
with a higher percentage of IMGs had differential growth in
milestone ratings. Multicollinearity of variables was assessed
during model building. SAS version 9.4 (SAS Institute) was
used for all analyses. This study was approved by the American
Academy of Family Physicians Institutional Review Board.

RESULTS
Our analytic sample included 12,302 residency graduates of 538
residencies from 2018 to 2020. Most residents trained in res-
idencies with a low historical percentage of IMGs, with 5,066
(41.8%) in less than 10% and 2,577 (20.9%) in 10% to 33%
(Table 1). Only 14.2% of residents trained in a residency with
a high historical percentage of IMGs. Of note, 13% of programs
hadno IMGgraduates from2013 to2023 (Figure 1).Not surpris-
ingly, resident characteristics differed by program historical
IMG status. Resident-specific characteristics associated with
higher IMG percentage groups were older age, male gender,
Hispanic ethnicity, origin in Asian countries, and lower ITE
score. The percentage of residents who are female decreased
with the percentage of IMGs, with 55.7% being female in the
lowest historical percentage of IMGs group going down to
50.1% in thehighest historical percentage of IMGsgroup. Based
on historical IMG percentage, we found statistically significant
but small differences in mean milestone assessment for all
six milestones; the average rating varied by only 0.03 between
groups (Table 1). Similarly, we found no difference in growth
pattern when comparing IMG versus USMG residents in the
overall progression of milestones (Figure 2 ).

In adjusted regression analyses for each milestone
(Table 2), we found that residents in a higher historical
percentage of IMGs residency tended to have lower but
statistically nonsignificant milestone ratings. The exception
was for professionalism and interpersonal and communication
skills in residencieswith 34%to66%IMGshaving significantly
lower ratings (–0.10130 and –0.08733, respectively). Testing
for interactions between being an IMG and the historical
percentage of IMGs, associations were positive and generally
increased with a higher percentage of IMGs. For example, in
medical knowledge, IMGs in a residency with 10% to 33%
IMGs would expect an increase in milestone rating of 0.01826,
which increases to 0.02910 in 34% to 66%, and 0.70630 in
67% to 100%. However, the magnitudes were small and only
two interactions—being an IMG in a residency with 67%–
100% IMGs for professionalism andmedical knowledge—were
statistically significant.

Across all milestones we found consistent patterns of
a positive relationship between being female, younger, and
having higher ITE scores and milestone ratings. For example,
being female was associated with an increase in five of six
milestone ratings between 0.01633 and 0.03613.
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FIGURE 1. Percentage of IMGs in Family Medicine Residencies From 2013 to 2023

DISCUSSION
In this large national study of family medicine residents, we
found nomajor differences in milestone ratings between IMGs
and USMGs. More than half of the residencies in the United
Stateshave less than 10%IMGgraduates, though IMGsmakeup
a large portion of the primary care workforce (23.8%). Studies
have shown that IMGs provide comparable if not better care
for their patients.23–26 In the 2024 Match season, out of 5,213
family medicine residency openings, 636 of went unfilled.4

The number of primary care physicians produced each year
must increase by an estimated 21% to meet the needs of the
US population by 2035.27 If no significant difference exists
in the progression of milestone achievement between IMGs
and USMGs, programs should feel comfortable increasing the
number of IMG residents they train in order to meet the
growing primary care need in this country.

While no large differences in milestone ratings were seen
when comparing IMGs and USMGs, we noticed a small sta-
tistically significant difference in interpersonal and commu-
nication skills and professionalism milestone ratings that was
present only in programs with a lower historical percentage
of IMGs (34%–66%). The statistically significant decrease in
these two competencies was not observed for graduates who
attended a program with a higher historical percentage of
IMGs (67%–100%). Possible explanations for this reversal are
that IMG residents get better support in residencies with a
historically high percentage of IMG, or these programs have

different expectations from faculty, though that would require
further study.

Our findings must be interpreted with caution because
the magnitudes of our findings are small. While many of our
findings have statistical significance, no standard definition of
a “meaningful difference” in milestones exists beyond the 0.5
increment in possible scores. Our largest association between
the medical knowledge milestone and a higher ITE score was
0.18. That is slightly larger than the standard deviation for a
milestone rating but is only a third of the difference between
possible ratings. 17 Interpreting our findings based on these
data,weare reassured that the slopeof eachcompetency ineach
group is moving upward, but defining a meaningful difference
among two groups across subcompetencies is difficult.

Across multiple milestones, we found consistent positive
associations between residents being female, younger in age,
andhaving ahigher ITE scorewith increasedmilestone ratings,
while race other than White was negatively associated with
milestone ratings. Female gender, younger age, and higher ITE
score have shown positive association with successful passing
of the initial boardcertificationexamination, butnotmuchdata
or conflicting data exist comparing these characteristics with
milestone ratings.28–36 Residentswhoare IMGsandnon-White
race might have a different progression in their milestones;
identifying their needs and providing an appropriate support
system is crucial. Findings of this study could be helpful to
programswith a lower percentage of IMGs; they could consider
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TABLE 1. Family Medicine Graduate Characteristics by Historical Percentage of International Medical Graduates in Their Residency

Historical Percentage of IMGs in the Residencies

0%–10% 10%–33% 34%–66% 67%–100% All

Total 5,066 2,577 2,910 1,749 12,302

Age (in years), n (%) <35 4,408 (87.0) 2,115 (82.1) 2,258 (77.6) 1,224 (70.0) 10,005 (81.3)*

≥35 658 (13.0) 462 (17.9) 652 (22.4) 525 (30.0) 2,297 (18.7)

Gender, n (%) Female 2,820 (55.7) 1,331 (51.6) 1,463 (50.3) 876 (50.1) 6,490 (52.8)*

Male 2,229 (44.0) 1,244 (48.3) 1,446 (49.7) 873 (49.9) 5,792 (47.1)

Nonbinary 13 (0.3) 1 (0) 14 (0.1)

Prefer not to answer 3 (0.1) 1 (0) 1 (0) 5 (0)

Prefer to self-describe 1 (0) 1 (0)

Degree type, n (%) DO 1,348 (26.6) 755 (29.3) 467 (16.0) 76 (4.3) 2,646 (21.5)*

MD 3,718 (73.4) 1,822 (70.7) 2,443 (84.0) 1,673 (95.7) 9,656 (78.5)

Site of training, n (%) IMG 141 (2.8) 622 (24.1) 1,622 (55.7) 1,488 (85.1) 3,873 (31.5)*

US/CAN 4,925 (97.2) 1,955 (75.9) 1,288 (44.3) 261 (14.9) 8,429 (68.5)

Race, n (%) American Indian or Alaska Native 43 (0.8) 12 (0.5) 17 (0.6) 14 (0.8) 86 (0.7)*

Asian 774 (15.3) 519 (20.1) 797 (27.4) 650 (37.2) 2,740 (22.3)

Black or African American 275 (5.4) 177 (6.9) 301 (10.3) 172 (9.8) 925 (7.5)

Native Hawaiian or Other Pacific
Islander

12 (0.2) 11 (0.4) 14(0.5) 3 (0.2) 40 (0.3)

Other 280 (5.5) 176 (6.8) 289 (9.9) 240 (13.7) 985 (8.0)

White 3,682 (72.7) 1,682 (65.3) 1,492 (51.3) 670 (38.3) 7,526 (61.2)

Ethnicity, n (%) Hispanic or Latino 402 (7.9) 217 (8.4) 277 (9.5) 244 (14.0) 1,140 (9.3)*

Non-Hispanic 4,664 (92.1) 2,360 (91.6) 2,633 (90.5) 1,505 (86.0) 11,162 (90.7)

PGY-1 ITE score, Mean
(SD)

397.82
(74.89)

373.89
(72.13)

361.09
(72.60)

349.42
(70.41)

377.14
(75.48)*

Mean change inmean
milestone rating between
assessments, Mean (SD)

PC 0.50 (0.11) 0.50 (0.12) 0.49 (0.14) 0.49 (0.17) 0.50 (0.13)*

MK 0.51 (0.13) 0.50 (0.14) 0.49 (0.15) 0.49 (0.19) 0.50 (0.15)*

SBP 0.53 (0.13) 0.53 (0.14) 0.52 (0.16) 0.51 (0.18) 0.52 (0.15)*

PBLI 0.48 (0.13) 0.47 (0.13) 0.46 (0.15) 0.46 (0.18) 0.47 (0.14)*

Prof. 0.53 (0.18) 0.53 (0.21) 0.53 (0.45) 0.51 (0.24) 0.53 (0.28)

ICS 0.54 (0.17) 0.54 (0.17) 0.52 (0.34) 0.51 (0.18) 0.53 (0.22)*

*P value <.05
Abbreviations: SD, standard deviation; PGY, postgraduate year; ITE, in-training examination; PC, patient care; MK, medical knowledge; SBP, system-based
practice; PBLI, practice-based learning and improvement; Prof., professionalism; ICS, interpersonal and communication skills

collaborating with programs with a higher percentage of IMGs
for faculty development on ways to help IMGs get acculturated
to the US health care system. Our results can help residency
programs to assist residents in developing an individualized
learning plan (ILP) and to focus on early intervention if needed.
When developing an ILP for each resident, especially an IMG,
residencyprogramsshould take into considerationage, gender,
and ITE scores.

Our findings are subject to multiple limitations. First, we
could not reliably distinguish US-born IMGs from foreign-
born IMGs. In 2023, ABFM did add a question on self-reported
national origin on the initial certification questionnaire com-
pleted by final-year residents. In an exploratory analysis,
we tried to use Caribbean medical school as a proxy for US
citizen IMG; but in testing this against self-reported origin, the
correlationwas too low to use reliably. Second, no international

Doctor of Osteopathic Medicine (DO) medical schools exist, so
this study cannot performdirect comparison of IMGs toUSMGs
from DO schools. Third, ABFM data lacked information about
USMGs who did not take the ABFM board certification exam.
Fourth, the milestone ratings are assigned by each residency
with variability between programs 37 that likely introduces
somemeasurement bias. Finally, this study cannot control for a
resident’s life experiences, personality, andwork habits, which
could limit our explanatory power.

Though not statistically significant for most milestone
ratings, IMGs had slightly lower ratings compared to USMGs.
However, both groups showed similarly positive progression
of ratings during residency, with most becoming equivalent by
graduation. This finding was most likely to be seen in IMGs
who trained in residencies with a higher historical percentage
of IMG residents.
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TABLE 2. Adjusted Association BetweenMeanMilestone Rating by Core Competency for Family Medicine Residents

Estimate

Effect PC MK SBP PBLI Prof. ICS

Intercept 2.9000 2.7136 2.8356 2.7421 2.9135 3.0471

Residency characteristics

Historical IMG percentage 0%–10% 0 0 0 0 0 0

10%–33% 0.02387 0.03861 0.01624 0.01505 0.00626 0.01853

34%–66% –0.05878 –0.02584 –0.04486 –0.05863 –
0.10130*

–
0.08733*

67%–100% –0.01011 0.00501 –0.02949 –0.03398 –0.07466 –0.02658

Interaction of IMG and historical IMG
percentage

0%–10%× IMG 0 0 0 0 0 0

0%–10%× USMG 0 0 0 0 0 0

10%–33%× IMG 0.01169 0.01826 0.02929 0.03059 0.01283 0.00839

10%–33%× USMG 0 0 0 0 0 0

34%–66%× IMG 0.01572 0.02910 0.02656 0.02810 0.02880 0.01137

34%–66%× USMG 0 0 0 0 0 0

67%–100%× IMG 0.03530 0.07063* 0.04258 0.04923 0.07516* 0.05183

67%–100%× USMG 0 0 0 0 0 0

Resident characteristics

Gender Female 0.03017* 0.01633* 0.02438* –0.00586 0.03613* 0.02548*

Male 0 0 0 0 0 0

Race Asian –
0.08738*

–
0.07528*

–
0.06485*

–
0.04811*

–
0.07593*

–
0.08986*

Black or African
American

–
0.11010*

–0.11810* –
0.07687*

–
0.08903*

–
0.08332*

–
0.09633*

Other –
0.03820*

–
0.05418*

–
0.02030*

–
0.02648*

–
0.04508*

–
0.03948*

White 0 0 0 0 0 0

Ethnicity Hispanic or Latino 0.00588 –0.00889 0.00366 –
0.01943*

0.00912 0.00427

Non-Hispanic 0 0 0 0 0 0

Degree type DO –0.01168 –
0.04635*

–0.00790 –
0.02747*

0.00598 0.00431

MD 0 0 0 0 0 0

Age (in years) <35 0.04818* 0.06141* 0.02926* 0.03635* 0.03719* 0.05083*

≥35 0 0 0 0 0 0

PGY-1 in-training examination score High 0.17240* 0.03861* 0.13370* 0.19090* 0.14810* 0.12340*

Medium 0.07969* 0.18000* 0.06198* 0.08246* 0.05989* 0.05314*

Low 0 0 0 0 0 0

Site of medical training IMG –
0.05427*

–
0.07547*

–
0.05817*

–
0.06819*

–0.03732 –0.03703

US/CAN 0 0 0 0 0 0

*P value <.05
Abbreviations: IMG, international medical graduate; USMG, US medical graduate; PGY, postgraduate year; PC, patient care; MK, medical knowledge; SBP,
system-based practice; PBLI, practice-based learning and improvement; Prof., professionalism; ICS, interpersonal and communication skills
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FIGURE 2. Progression of MeanMilestone Ratings for IMGs and USMGs

CONCLUSIONS
While the gap in the projected need for primary care physicians
is increasing 38 andevidence suggests that quality careprovided
by IMGs is equivalent to that of USMGs,23–26 many residency
programs do not take IMGs in theMatch, leavingmany unfilled
positions. Residency programs that do not historically take
IMGs should consider them to help bridge this gap in societal
needs. Programs with a lower percentage of IMGs could build
collaborations with programs with higher IMG percentages
for developing appropriate support system for IMGs. Early
implementation of an ILP for IMGs would be a great way to
recognize barriers and support these learners to overcome
barriers in acculturating to a new health care system and
country.
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