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ABSTRACT

OBJECTIVE

To determine whether patient outcomes differ between
general internists who graduated from a medical
school outside the United States and those who
graduated from a US medical school.

DESIGN
Observational study.

SETTING
Medicare, USA.

PARTICIPANTS

20% national sample of data for Medicare fee-for-
service beneficiaries aged 65 years or older admitted
to hospital with a medical condition in 2011-14 and
treated by international or US medical graduates who
were general internists. The study sample for mortality
analysis included 1215490 admissions to the hospital
treated by 44227 general internists.

MAIN OUTCOME MEASURES

Patients’ 30 day mortality and readmission rates, and
costs of care per hospital admission, with adjustment
for patient and physician characteristics and hospital
fixed effects (effectively comparing physicians within
the same hospital). As a sensitivity analysis, we
focused on physicians who specialize in the care of
patients admitted to hospital (“hospitalists™), who
typically work in shifts and whose patients are
plausibly quasi-randomized based on the physicians’
work schedules.

RESULTS

Compared with patients treated by US graduates,
patients treated by international graduates had
slightly more chronic conditions. After adjustment for
patient and physician characteristics and hospital

WHAT IS ALREADY KNOWN ON THIS TOPIC

Few studies have examined patient outcomes between international medical
graduates and physicians trained domestically in high income countries

Small studies found mixed results as to whether patient outcomes differ between
these two groups of physicians

No study has investigated differences in patient outcomes between international
medical graduates and US medical graduates using nationally representative data

WHAT THIS STUDY ADDS

conditions

Among Medicare beneficiaries admitted to hospital, 30 day adjusted mortality rates
were lower for international medical graduates than for US medical graduates,
despite international graduates caring for patients with higher rates of chronic

Current standards of selecting international medical graduates for practice in the
US appear sufficiently rigorous to ensure high quality care
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fixed effects, patients treated by international
graduates had lower mortality (adjusted mortality
11.2% v 11.6%; adjusted odds ratio 0.95, 95%
confidence interval 0.93 to 0.96; P<0.001) and slightly
higher costs of care per admission (adjusted costs
$1145 (£950; €1080) v $1098; adjusted difference $47,
95% confidence interval $39 to $55, P<0.001).
Readmission rates did not differ between the two types
of graduates. Similar differences in patient outcomes
were observed among hospitalists. Differences in
patient mortality were not explained by differences in
length of stay, spending level, or discharge location.

CONCLUSIONS

Data on older Medicare patients admitted to hospital
in the US showed that patients treated by international
graduates had lower mortality than patients cared for
by US graduates.

Introduction

International medical graduates make up a quarter of
the physician workforce in the United States, United
Kingdom, Canada, and Australia.'> In the UK, these
graduates are largely from India, Republic of Ireland,
and Pakistan, and in the US, largely from India, the Phil-
ippines, and Pakistan (not including US citizens who
have gone abroad for medical education and returned to
the US to practice).> The licensure process for interna-
tional medical graduates varies between these coun-
tries: in the UK, students have to pass an English
language and Professional and Linguistic Assessments
Board tests so they can register with the UK General
Medical Council to practice.® In the US, students must
pass two examinations that test medical knowledge and
one examination that assesses clinical skills, and they
must complete accredited residency training in the US
(see supplementary appendix 1 for details).” Although
international graduates are required to pass these exam-
inations to practice medicine in the UK and US, there
have been no UK based or US based standardized
accreditations of foreign medical schools, and conse-
quently both policymakers and the public have
expressed concerns about the quality of care provided
by these graduates.®!! In addition, studies have sug-
gested that there may be implicit biases that the quality
of care international graduates deliver may be inferior to
that of doctors trained domestically, potentially leading
to discriminations against physicians who have trained
abroad.'”!* In response, in the US, the Educational Com-
mission for Foreign Medical Graduates recently
announced the requirement for all foreign medical
schools to be accredited through a formal process by
2023.1> However, it is unclear whether current licensure
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processes for international medical graduates provide
adequate safeguards for ensuring high quality care.

Though concerns about the quality of care deliv-
ered by international medical graduates are often
raised, available data comparing patterns of care and
outcomes between international medical graduates
and doctors trained domestically are limited. The evi-
dence that does exist is inconsistent and has focused
on measures such as test scores!®!8 and process mea-
sures of quality.’” The studies that have examined
patient outcomes have been small and from a few US
states or a single Canadian province, making it diffi-
cult to draw conclusions about the quality of care pro-
vided by international graduates more broadly.?0-%
Given the substantial public interest in and ongoing
concerns about the quality of care such graduates
provide in the US, UK, and other high income coun-
tries®!! and policymakers’ efforts to assure more con-
sistency in foreign medical education, it would be
helpful to have empirical data on how international
medical graduates perform.

Using a national sample of elderly patients admitted
to hospital in the US, we sought to answer three key
questions. First, do patients treated by internists who
graduated outside the US have different mortality com-
pared with patients treated by internists who graduated
from a US medical school? Second, given substantial
efforts and interest in reducing rates of readmissions
and costs of care, do international graduates have
higher readmission rates or provide more costly care
than US graduates? Finally, do differences in patient
outcomes and costs of care between the two types of
graduates, if any, vary by clinical condition?

Methods
We linked four data sources: the 100% Medicare Inpa-
tient Files (2011-14), the 20% Medicare Carrier Files
(2011-14), the American Hospital Association annual
survey on hospital characteristics, and a comprehen-
sive physician database collected by Doximity (see sup-
plementary appendix 1 for details of this database,
including its validation?*2¢), We identified Medicare
fee-for-service beneficiaries age 65 years or older who
were admitted to the hospital with a medical condition
during 1 January 2011 to 31 December 2014, as defined
by the presence of a Medicare severity-diagnosis related
group on hospital admission. The unit of analysis was
hospital admissions. Our sample was restricted to
patients admitted to the hospital who were treated in
acute care hospitals and excluded elective admissions
and those in which a patient left against medical advice.
To allow sufficient follow-up periods, we excluded
patients admitted in December 2014 from analyses of 30
day mortality and patients discharged in December
2014 from 30 day readmission analyses. For the cost
analyses, we restricted our sample to patients with
admission and discharge dates in 20112014 to ensure
that we observed all costs during hospital stay.

We assigned each hospital admission to a physician
based on the national provider identifier in the carrier file
that accounted for the most Medicare part B spending
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during that hospital stay.28 In the US, costs for care of
patients admitted to hospital consist of part A spending
(payments to hospitals) and part B spending (professional
and other fees determined by the physician). We focused
on part B spending because it encompasses professional
and other services at the discretion of physicians; and for
patients admitted to hospital, part A spending is largely
invariant to physician decisions because of the fixed pay-
ment by Medicare severity-diagnosis related group. On
average, 51.1%, 22.0%, and 11.1% of total part B spending
was accounted for by the first, second, and third highest
spending physicians, respectively. We focused on general
internists to avoid comparing physicians across different
specialties. Physicians’ specialties were identified using
multiple sources, including the data collected by the
American Board of Medical Specialties and other specialty
societies. We also restricted our analysis to graduates of
allopathic medical schools.

Identification of international medical graduates
The Doximity database includes information on the
medical school from which a physician graduated. We
identified countries where each medical school was
located using multiple sources, including the Interna-
tional Medical Education Directory organized by the
Foundation for Advancement of International Medical
Education and Research,? the Association of American
Medical Colleges database,?° and web pages of individ-
ual medical schools. In our study sample, data on grad-
uate medical schools were available for approximately
85% of general internists.

Patient outcomes

The primary outcome was 30 day mortality of patients.
Secondary outcomes were 30 day readmission rates and
costs of care. We defined the costs of care as total part B
spending for each hospital admission.

Adjustment variables

We adjusted for patient characteristics, physician char-
acteristics, and hospital fixed effects (ie, hospital spe-
cific indicator variables included as covariates). Patient
characteristics included age in five year increments (65-
69 years through 90-94 years, and >95 years), sex, race
or ethnic group (non-Hispanic white, non-Hispanic
black, Hispanic, other), primary diagnosis (defined by
Medicare severity-diagnosis related group), Elixhauser
comorbidity index3! (27 coexisting conditions), median
household income estimated from residential zip codes
(in deciles), an indicator for dual Medicare-Medicaid
coverage, year indicators, and day of the week. Physi-
cian characteristics consisted of age in five year incre-
ments (<35 years, 3539 years, and so on through 65-69
years, and >70 years), sex, and patient volume (number
of Medicare beneficiaries treated as a continuous
variable with quadratic and cubic terms to allow for a
non-linear relationship). Hospital fixed effects account
for both measured and unmeasured characteristics of
hospitals, allowing us to effectively compare patient
outcomes between international and US medical grad-
uates within the same hospital.33+
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Statistical analysis

We first examined whether patient mortality differed
between international and US medical graduates using
three models. Model 1 compared patient outcomes
between the two graduate groups, adjusting for patient
characteristics using a multivariable logistic regression
model. Model 2 adjusted for all variables in model 1 plus
physician characteristics, thereby comparing adjusted
patient outcomes of the international graduates with
US graduates across hospitals. Model 3 adjusted for all
variables in model 2 plus hospital fixed effects, effec-
tively comparing international graduates with US grad-
uates within the same hospital.?>3* We clustered
standard errors at the physician level 3>

We then evaluated whether readmission rates and
costs of care differed between the international and US
graduates. For the readmission analyses, we used the
same set of multivariable logistic regression models as
we did for the mortality analyses. For our analyses on
costs, we used multivariable ordinary least squares
regression models, with the same set of adjustment
variables as those used for the analyses of mortality and
readmissions. Because we evaluated three outcomes,
we considered a P value of less than 0.016 to be statisti-
cally significant.

Finally, we assessed whether differences in patient
outcomes varied according to the primary condition for
which a patient was admitted. We evaluated six major
conditions treated by general internists, selected based
on frequency: sepsis, pneumonia, congestive heart fail-
ure, chronic obstructive pulmonary disease, urinary
tract infection, and arrhythmia (see supplementary
table A for a list of ICD-9 (international classification of
diagnosis, ninth revision) codes for these conditions).

Sensitivity analyses

We conducted sensitivity analyses. First, to address the
possibility that the international graduates might treat
patients with lesser or greater unmeasured severity of
illness, we restricted the study population to patients
treated by physicians who specialize in the care of
patients admitted to hospital (“hospitalists”) (we
focused on general internists (including both hospital-
ists and non-hospitalist general internists) for main
analyses, and hospitalists for the sensitivity analysis).
These physicians typically work in shifts, and therefore,
within the same hospital, patients treated by them are
plausibly quasi-randomized to a given physician based
on that hospitalist’s work schedule.263¢ Second, since
there are multiple ways to assign physicians to patients,
we tested two alternative methods to assign physicians
to patients: assigning physicians who had the largest
number of evaluation and management claims, and
assigning physicians who billed the first evaluation and
management claim for a given hospital admission.3”
Third, to account for the influence of international med-
ical graduates who were US citizens, we excluded inter-
national graduates who graduated from medical
schools in Central America and the Caribbean, because
three quarters of US citizen international medical stu-
dents graduate from medical schools in these

thebmj | BMJ2017:356:j273 | doi: 10.1136/bmi.j273
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countries.!383% Fourth, since differences in length of
stay, utilization of care (total part B spending per hospi-
tal admission), or discharge location might explain dif-
ferences in patient outcomes between the graduates,
we further adjusted our regression models for these
variables. Fifth, to deal with the impact of unobserved
care preferences of patients, we excluded patients with
cancer and patients who were discharged to hospice
care.” Sixth, as international graduates might be more
or less likely to work as intensivists in intensive care
units, we excluded hospitals with a medical intensive
care unit. Seventh, it is possible that residents bill Medi-
care claims on behalf of their attending physicians at
teaching hospitals, and differences in patient outcomes
might be related to the quality of care delivered by resi-
dents. To address this, we stratified our sample by
teaching status of hospitals (major teaching, minor
teaching, and non-teaching hospitals), and within each
group we compared international medical graduates
with US medical graduates (adjusted for patient and
physician characteristics and hospital fixed effects).
Finally, we examined whether patient outcomes varied
by countries where international medical graduates
were trained, after restricting to eight countries with the
largest number of international medical graduates
going to the US (India, Pakistan, Philippines, Syria,
Nigeria, Mexico, Egypt, and China) to avoid unstable
estimates (see supplementary appendix 1 for more
details).

Patient involvement

No patients were involved in setting the research ques-
tion or the outcome measures, nor were they involved in
developing plans for implementation of the study. No
patients were asked to advise on interpretation or writ-
ing up of results. There are no plans to disseminate the
results of the research to study participants or the rele-
vant patient community.

Results

Hospital, physician, and patient characteristics of
international graduates

Overall, 44.3% (19589/44 227) of general internists in
the US were international medical graduates. Among
the internists, international graduates tended to be
younger than US graduates (46.1 v 479 years, P<0.001;
table 1) and were more likely to work in medium sized,
non-teaching for profit hospitals, and hospitals without
intensive care units.

In general, compared with patients treated by US
graduates, those treated by international graduates
were more likely to be non-white, have lower median
household income, have Medicaid coverage, and have
more comorbid conditions, including congestive heart
failure, chronic obstructive pulmonary disease, and
diabetes (table 2).

Mortality

Our final sample for mortality analysis included
1215490 patients who were treated by 44227 physi-
cians. The overall 30 day mortality was 11.4%

3
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Table 1| Physician and hospital characteristics of general internists who graduated from
a medical school outside the US compared with graduates of a US medical school. Values
are numbers (percentages) unless stated otherwise

International graduates US graduates

Characteristics (n=19589) (n=24638)
Physicians
Mean (SD) age (years) 46.1 (10.5) 47.9 (11.4)
Women 5974 (30.5) 7709 (31.3)
No of hospital admissions per year* 150.0 1011
Hospitals
Size (No of beds):

Large (>400) 6632 (34.1) 10455 (42.7)

Medium (100-399) 11426 (58.8) 12078 (49.3)

Small (1-99) 1368 (7.0) 1953 (8.0)
Teaching status:

Major 3739 (19.3) 7296 (29.8)

Minor 6667 (34.3) 8344 (34.1)

Non 9020 (46.4) 8846 (36.1)
Ownership:

For profit 2927 (15.1) 2643 (10.8)

Not for profit 14790 (76.1) 18768 (76.7)

Public 1709 (8.8) 3075 (12.6)
Region:

North east 4844 (25.0) 5220 (21.3)

Midwest 4876 (25.2) 5626 (23.0)

South 6662 (34.4) 8465 (34.6)

West 2986 (15.4) 5149 (21.1)
Rural-urban status:

Urban 16711 (86.8) 20997 (86.7)

Suburban 437 (2.3) 426 (1.8)

Large rural 1703 (8.8) 2234 (9.2)

Small rural 410 (2.1) 556 (2.3)

Intensive care unit:

Present

16712 (85.3) 21904 (88.9)

Absent

2877 (14.7) 2734 (11.1)

Percentages for hospital characteristics represent proportion of physicians practicing in that type of hospital.
P<0.001 for differences in physician characteristics for age and number of admissions to hospital per year, and
0.12 for sex. P<0.001 for differences in hospital characteristics between US graduates and international
graduates for all variables except rural-urban status (P=0.12).

*Estimated based on data that the proportion of Medicare beneficiaries with Medicare Advantage plans is 30%,
and Medicare beneficiaries comprise approximately 40% of all hospital admissions in the US.

(138519/1215490); unadjusted mortality was 11.0% for
international graduates (72269/657 565) compared with
11.9% for US graduates (66 250/557 925). Patients treated
by the international graduates had lower risk adjusted
mortality compared with those treated by US graduates
(adjusted mortality 11.1% v 11.7%; adjusted odds ratio
0.94, 95% confidence interval 0.92 to 0.95; P<0.001;
table 3). This relationship remained essentially
unchanged after additional adjustment for physician
characteristics (adjusted mortality 11.2% v 11.6%;
adjusted odds ratio 0.96, 0.94 to 0.98; P<0.001), or after
further adjustment for hospital fixed effects, which
effectively compared the international graduates with
US graduates within the same hospital (adjusted mor-
tality 11.2% v 11.6%; adjusted odds ratio 0.95, 0.93 to
0.96; P<0.001).

Readmission rates and costs of care

Our final sample, for the analysis of readmission, com-
prised of 1182268 patients who were treated by 44201
physicians. The overall 30 day readmission rate was
15.4% (182239/1182268); the unadjusted readmission

rate was 16.0% for the international graduates
(102173/639661) and 14.8% for the US graduates
(80066/542607). Patients treated by the international
graduates had higher risk adjusted readmission rates
than those treated by the US graduates (15.9% v 14.9%;
adjusted odds ratio 1.08, 1.07 to 1.09; P<0.001; table 4).
This relationship remained unaffected after additional
adjustment for physician characteristics. However,
when we further adjusted for hospital fixed effects, the
readmission rates no longer differed between the grad-
uates (adjusted readmission rate 15.4% v 15.5%;
adjusted odds ratio 1.00, 0.98 to 1.01; P=0.54), indicat-
ing that higher unadjusted readmission rates for the
international graduates were driven by differences in
the hospitals in which they work (ie, international grad-
uates tend to practice in hospitals with higher readmis-
sion rates).

Our final sample, for analysis of costs, consisted of
1276559 patients who were treated by 44 680 physi-
cians. Costs of care were slightly higher for the interna-
tional graduates than US graduates. After adjusting for
patient and physician characteristics and hospital fixed
effects, the international graduates had slightly higher
costs of care ($1145 v $1098; adjusted difference $47,
95% confidence interval $39 to $55; P<0.001).

Patient outcomes for specific clinical conditions

The international graduates had lower patient mortal-
ity than the US graduates for pneumonia and conges-
tive heart failure. We observed a trend toward lower
mortality for all conditions except urinary tract infec-
tions, but the differences were not statistically signifi-
cant for some conditions (fig 1 and supplementary table
B). We observed no statistically significant difference in
adjusted readmission rates between the US graduates
and international graduates across all conditions we
studied. Costs of care were slightly higher and statisti-
cally significant for the international graduates across
all conditions we studied (fig 2).

Additional analyses

Hospitalists who were international graduates treated
patients who were similar across a broad range of char-
acteristics compared with hospitalists who were US
graduates, supporting our hypothesis that patients
treated by hospitalists are quasi-randomized based on
physician work schedules (see supplementary table C).
Among hospitalists, the international graduates had
lower patient mortality than the US graduates (adjusted
mortality 10.8% v 11.4%; adjusted odds ratio 0.94, 0.91
to 0.96; P<0.001; see supplementary table D). Our over-
all findings among general internists (including both
hospitalists and non-hospitalist general internists)
were not qualitatively affected by assigning patients to
physicians on the basis of evaluation and management
claims; exclusion of international graduates who
trained at medical schools in Central America and the
Caribbean; additional adjustment for length of hospital
stay, utilization of care, or discharge location; exclusion
of patients with cancer or who were discharged to hos-
pice care; and exclusion of hospitals with medical
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Table 2 | Characteristics of patients treated by general internists who graduated from a
medical school outside the US compared with graduates of a US medical school. Values
are numbers (percentages) unless stated otherwise

International graduates US graduates
Characteristics (n=19589) (n=24638)
No of patients 657565 557925
Mean (SD) patient’s age (years) 80.6 (8.5) 80.9 (8.5)

Women 401396 (61.0) 337538 (60.5)
Race:
White 523310 (79.6) 462675 (82.9)
Black 75035 (11.4) 56819 (10.2)
Hispanic 40420 (6.2) 21269 (3.8)
Other 18800 (2.9) 17162 (3.1)
Mean (SD) household income* ($) 56146 (22135) 57128 (23111)
Medicaid status 172505 (26.2) 122375 (21.9)

Coexisting condition:

Congestive heart failure

134054 (20.4)

111215 (19.9)

Chronic obstructive pulmonary disease 173198 (26.3) 142539 (25.6)
Diabetes 217387 (33.1) 174289 (31.2)
Renal failure 144687 (22.0) 121016 (21.7)
Neurological disorders 106692 (16.2) 88380 (15.8)
Cancer 44938 (6.8) 41250 (7.4)
Mental illness 101851 (15.5) 85676 (15.4)
Discharge location:

Home 376651 (57.3) 324360 (58.1)
Skilled nursing facility 178510 (27.2) 143658 (25.8)
Rehabilitation facility 16914 (2.6) 13508 (2.4)
Hospice 28557 (4.3) 26479 (4.8)
Other 56933 (8.7) 49920 (9.0)

$1.00 (£0.83; €0.94).

P<0.001 for differences between US graduates and international graduates for all patient characteristics except

renal failure (P=0.005) and mental illness (P=0.22).
*Estimated from beneficiary zip code of residence.

intensive care units (see supplementary tables E-G). Dif-
ferences in patient outcomes between the international
and US graduates were consistent across groups
defined by the teaching status of hospitals (see supple-
mentary table H). Patient outcomes varied by country
where the students were trained, although our statisti-
cal power to detect differences by individual countries
was limited (see supplementary figs A-C).

Discussion

Using a nationally representative sample of elderly
patients admitted to the hospital in the United States,
we found no evidence that patient outcomes for gradu-
ates who had trained outside of the US were worse than
for graduates from a US medical school. If any, patients
treated by the international graduates had lower 30 day
mortality than those treated by the US graduates. These
differences persisted across a broad range of clinical
conditions, and even among hospitalists, where patient
selection might be less of a concern. We found no differ-
ences in readmission rates between patients cared for
by international or US graduates, and slightly higher
spending for the international graduates. Taken
together, our findings should reassure policymakers
and the public that our current approach to licensing
international medical graduates in the US is sufficiently
rigorous to ensure high quality care.

There are several explanations for why international
graduates might have better patient outcomes than US
graduates. The current approach for allowing interna-
tional medical graduates to practice in the US may

Table 3 | Patient 30 day mortality between general internists who graduated from a medical school outside the US compared with graduates of a US
medical school. Adjusted patient outcomes are percentages

No of h

ospital

admissions

Adjusted 30 day mortality (95% ClI)

Adjusted odds ratio

International

(95% Cl) international

Models (No of physicians) graduates US graduates v US graduates Pvalue
Model 1: risk adjusted 30 day mortality* 1215490 (44 227) 111 (1M1t 11.2) 1.7 (11.6t011.8) 0.94 (0.92 t0 0.95) <0.001
Model 2: model 1+physician characteristicst 1181913 (42854) 11.2(111t011.3) 11.6 (11.5t0 11.7) 0.96 (0.94 t0 0.98) <0.001
Model 3: model 2+hospital fixed effects# 1180879 (42710) 1.2 (11110 11.3) 1.6 (11.5t0 11.7) 0.95 (0.93 t0 0.96) <0.001

*Risk adjustment using patient age, sex, race, primary diagnosis, coexisting conditions (Elixhauser comorbidity index), median household income, Medicaid status, year indicators, and day of week.

tInclude age, sex, and patient volume.

$Hospital fixed effects allowed an effective comparison of patient outcomes between international and US graduates within the same hospital.

Table 4 | Patient 30 day readmission rates and costs of care between general internists who graduated from a medical school outside the US compared
with graduates of a US medical school. Adjusted patient outcomes are percentages, unless stated otherwise

No of hospital

Adjusted patient outcomes (95% Cl)

Adjusted odds ratio/

admissions difference (95% Cl)
(No of International international vUS
Variables physicians) graduates US graduates graduates Pvalue
30 day readmission rate:
Model 1: risk adjusted 30 day readmissions* 1182268 (44207) 15.9 (15.8 t0 16.0) 14.9 (14.8 10 15.0) 1.08 (1.07 t0 1.09) <0.001
Model 2: model 1+physician characteristicst 1149716 (42833) 15.8 (15.7 t0 15.9) 15.0 (14.9 to 15.1) 1.06 (1.05 to 1.07) <0.001
Model 3: model 2+hospital fixed effectst 1149024 (42 667) 15.4 (15.3t0 15.5) 15.5 (15.4 t0 15.6) 1.00 (0.98 to 1.01) 0.54
Total part B costs per hospital admission:
Model 1: risk adjusted costs per hospital admissions* 1276559 (44 680) $1192 (51184 to $1201)  $1041 ($1034 to $1047)  $152 ($141 to $162) <0.001
Model 2: model 1+physician characteristicst 1240872 (42944) $1195 ($1187 to $1203) $1038 ($1031t0 $1046)  $157 ($146 to $168) <0.001
Model 3: model 2+hospital fixed effects* 1240867 (42944)  $1145 ($1140 to $1150)  $1098 ($1093 to $1103)  $47 ($39 to $55) <0.001

$1.00 (£0.83; €0.94).

*Risk adjustment using patients’ age, sex, race, primary diagnosis, coexisting conditions (Elixhauser comorbidity index), median household income, Medicaid status, year indicators, and day of week.

tinclude age, sex, and patient volume.

$Hospital fixed effects allowed an effective comparison of patient outcomes between international and US graduates within the same hospital.

thebmj | BMJ2017:356:j273 | doi: 10.1136/bmi.j273
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select for, on average, better physicians. Indeed, the
match rate for US residency programs is substantially
lower for international medical graduates (49.4% ) than
for US medical graduates (94.0% for graduates of US
allopathic medical schools),” and therefore, it is possi-
ble that international graduates who are successful in
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Fig 1| Patient outcomes between international (IMGs) and
US medical graduates (USMGs), by primary diagnosis.
(Top) Adjusted 30 day mortality. *P<0.05 significant.
**P<0.01 significant. (Bottom) Adjusted 30 day
readmission rate. For all conditions P>0.05 for difference.
Risk adjusted for patient and physician characteristics and
hospital fixed effects. Standard errors were clustered at
physician level
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Fig 2 | Adjusted total part B costs per hospital admission
between international (IMGs) and US medical graduates
(USMGs). ***P<0.001 significant. Risk adjusted for patient
and physician characteristics and hospital fixed effects.
Standard errors were clustered at physician level
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the US matching process might represent some of the
best physicians in their country of origin. The fact that
the international graduates outperform the US gradu-
ates in test scores in the US lends some credence to this
hypothesis.'® In addition, many of the international
graduates who are currently practicing in the US likely
underwent residency training twice, once in their home
country and once in the US, and such intensive and pro-
longed training may be another reason why they might
perform better. It is also possible that the international
graduates might be more concerned about professional
failure, and therefore are more engaged in continuous
training and updating their skills and knowledge base,
although we lack evidence to support or refute this
hypothesis.

The difference in patient mortality between the inter-
national and US graduates, an adjusted odds ratio of
0.95, is at most a modest clinical significance. Based on
the risk difference of 0.4 percentage points, for every
250 patients treated by US medical graduates, one
patient’s life would be saved if the quality of care were
equivalent between the international graduates and US
graduates. This difference in mortality is comparable to
the reduction in mortality we have seen in all cause
inpatient mortality between 2000 and 2010 across US
hospitals,*? which is often recognized as the result of
national quality improvement efforts, development of
clinical guidelines, and new treatments.

Strengths and limitations of this study

The main strengths of this study were its use of nation-
ally representative data, and a natural experiment
study design (analysis focusing on hospitalists) to min-
imize the impact of unmeasured confounders. Patients
treated by hospitalists are plausibly quasi-randomized
based on when patients seek medical care and on the
hospitalist’s work schedules. Although it is still possi-
ble that the severity of illness of patients seen by the
international and US graduates might differ in unob-
servable characteristics, our data showed that, if any,
the international graduates appear to treat patients
with higher rates of chronic disease and lower socioeco-
nomic status than do the US graduates. For example,
we found that patients treated by the international
graduates had lower socioeconomic status (eg, more
often identified as being from racial and ethnic minori-
ties, being from lower income neighborhoods, and hav-
ing higher Medicaid coverage), which is generally
associated with worse outcomes. Moreover, we are
unaware of any other studies that suggest that the
international graduates treat systematically healthier
patients than do the US graduates.

Our study has limitations. First, we could not dis-
tinguish between foreign born international medical
graduates and US citizens who travel abroad for med-
ical training. Approximately 73% of US citizens who
are international medical graduates attend medical
schools in Central America and the Caribbean.!383%
Excluding physicians from these countries in our sen-
sitivity analysis did not affect our findings. However,
the results of our analyses by country suggest that
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there might be some heterogeneity among the inter-
national graduates based on where they trained and
their reasons for coming to the US. Second, patient
mortality may appear lower for the international
graduates if coding comorbidities for their patients
was more complete. While this is theoretically possi-
ble, it is unlikely that coding practices would vary
substantially within the same hospital. Further, we
observed lower unadjusted mortality for patients
treated by the international graduates, which was not
affected by coding practice. Finally, although 30 day
mortality and readmission rates are widely accepted
measures of quality for hospital care, they are not
comprehensive. There are other aspects of inpatient
care, such as patient experience, which we did not
measure.

Comparison with other studies

The findings from our study are consistent with those
from a limited set of smaller studies. A study of physi-
cians practicing in Pennsylvania, US found that
in-hospital mortality among patients with medical
conditions was lower for international graduates com-
pared with US graduates.?® However, another analysis
of medical conditions from Ontario, Canada,?2 and a
recent study of surgeons from two US states,? reported
no difference in mortality between international grad-
uates and locally trained doctors, suggesting that the
quality of care provided by the international gradu-
ates might depend on specialties, or on the rigorous-
ness of the licensure process which varies from
country to country.

Conclusions and policy implications

Using national data on Medicare beneficiaries admitted
to hospital, we found no evidence that patient out-
comes were worse for those treated by international
medical graduates than for those treated by US medical
graduates. To an extent there was a difference: patients
treated by the international graduates appeared to have
somewhat lower mortality than patients treated by the
US graduates. Our findings indicate that current stan-
dards of selecting international medical graduates for
practice in the US are functioning well for at least one
important dimension: inpatient outcomes. As we con-
sider expanding our physician workforce, these results
suggest that systems modeled on the current rigorous
approach to incorporate international medical gradu-
ates should allow for better access to care and good out-
comes. Further research is warranted to better
understand whether patient outcomes differ between
international medical graduates and domestically
trained doctors for other specialties (eg, psychiatry,
intensive care, geriatric care), in the outpatient setting,
in the younger populations, and in other high income
countries.
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