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Abstract

Introduction: We sought to assess the variations in practice metrics and
billing practices among US Medical Graduates (USMGs) and International
Medical Graduates (IMGs) in surgical oncology who serve a fee-for-service
population.

Methods: Medicaid Services Medicare fee-for-service provider utilization
and payment files were used to obtain publicly available data between
January 1, 2021, and December 31, 2021. Comparisons were conducted
using the t-test for parametric variables and Wilcoxon rank-sum for
nonparametric variables.

Results: A total of 952 surgical oncologists (IMGs: n = 102 [10.7%]) were
included in the analytic cohort. The average risk score among beneficiaries
treated by IMGs was higher than USMGs (1.70 [0.04] vs. 1.46 [0.02],
p < 0.001) and IMGs also had a higher total number of unique codes (47.0
[IQR: 36.0—69.0] vs. 38.0 [IQR: 24.0-60.0], p < 0.05). IMG surgical oncolo-
gists had higher payment-per-service amounts ($236.56 [10.34] vs. $196.20
[$2.65]; p < 0.05), charge-per-service amounts ($1242.48 [$83.14] vs.
$1014.89 [$26.13]; p < 0.05), and higher total submitted charges
($400,373.26 [$342,978.45] vs. $360,020.29 [$523,675.91]; p < 0.05). IMGs
provided a higher percentage of procedural services (34.1% vs. 27.9%;
p < 0.001) and treatment services (2.1% vs. 1.9%; p < 0.001) versus USMGs.
Female surgical oncologists, particularly female IMGS, billed lower annual
mean Medicare charges (female IMGS: $295,383 vs. male IMGs: $424,407
vs. female USMGs: $294,168 vs. male USMGs: $414,543; p < 0.001).
Conclusions: IMGs provided more procedural services, cared for patients
with a higher average risk score, and performed a greater variety of pro-
cedures compared with USMGs. Consequently, IMGs had higher mean
annual charges, payment-per-service, and charge-per-service amounts.
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1 | INTRODUCTION

Over the past several decades, the US healthcare
workforce has undergone significant transformation
with international medical graduates (IMGs)—defined
as physicians who have received their medical educa-
tion outside of the United States or Puerto Rico—
becoming increasingly more common. IMGs have
been instrumental in strengthening the US physician
workforce and alleviating physician shortages to the
extent that IMGs comprise nearly one out of every four
medical doctors (25%) in the US'™ Nearly 90% of
IMGs are foreign-born with over two-thirds originating
from low-resource, developing countries.®> IMGs not
only diversify the US healthcare workforce but have
been reported to address the needs of broad patient
populations, care for more vulnerable communities, and
mitigate shortages in underserved areas.*~" According
to the estimates of the Bureau of Health Workforce, 37
states in the US will face shortages of healthcare pro-
viders by 2025.% As such, it is projected that IMGs will
make up over 35% of primary care physicians in the US
in the near future.

Despite making up a significant portion of the physi-
cian workforce and a growing workforce need in the US
healthcare system, IMGs frequently encounter major
challenges ranging from medical licensing and residency
placement to employment opportunities and visa appli-
cations.®~"" These hurdles, compounded by institutional
biases, impact their career trajectories and financial
compensation.®° Despite these systemic disadvantages
and differences in practice patterns, IMGs have been
reported to achieve comparable patient outcomes
compared with US medical graduates (USMGs).'>"'* In
addition, IMGs often address the physician shortage,
particularly in underserved and rural areas.'® Healthcare
professionals in these underserved areas may have
longer work hours and disparate financial compensa-
tion."® Historically marginalized and underrepresented
individuals may be subject to discriminatory wage
gaps.”” To date, differences in practice patterns and
payments among IMGs compared with their USMG
counterparts have not been examined.

The overall income of a surgical oncologist can
come from various sources; however, a significant
portion is derived from fee-for-service reimbursement
for the medical services provided.’® Understanding
variations in Medicare reimbursements between
USMGs and IMGs can provide insights into billing
practices, disparities in compensation, patient de-
mographics, and procedural workload.'”'92° These
findings can help optimize workforce utilization, espe-
cially in light of the growing disparities within the sur-
gical workforce.?° Previous studies have examined the
clinical outcomes, experiences, and challenges asso-
ciated with IMGs in the US healthcare system; howev-
er, data on practice patterns, which procedures are

most commonly performed, and compensation patterns
for services delivered by IMGs versus USMGs are
scarce.> 314192122 Therefore, using the national
Medicare service and payment data, the objective of
the current study was to characterize variations in
practice metrics and billing practices among IMGs and
USMGs delivering surgical oncology care for a fee-for-
service population. In addition, we sought to identify
factors associated with potential differences in Medi-
care reimbursements among IMGs and USMGs.

2 | METHODS

2.1 | Data source and study population
The Centers for Medicare & Medicaid Services (CMS)
Medicare fee-for-service provider utilization and pay-
ment files were queried to obtain publicly available
data. The study year was restricted to January 1, 2021,
and December 31, 2021 to eliminate any temporal
biases.?®> Information regarding individual surgeons,
including demographic details such as geographic
location, medical school attended, and surgeon sex,
along with data on annual services provided to Medi-
care fee-for-service patients, was obtained from pro-
vider summary files sorted by national provider
identifier (NPI). These data included the total submitted
charges, payments received, unique services provided,
and the number of beneficiaries served. Detailed data
files, categorized by both NPI and current procedural
terminology (CPT) codes, offered a detailed breakdown
of a surgeon's yearly practice composition, the extent of
services provided, and the corresponding payments
received. Data that covered claims submitted for ser-
vices related to traditional Medicare beneficiaries were
included, while data on Medicare advantage patients
were excluded.

Only surgeons with a primary specialty code for
“surgical oncology” were included in the analytic cohort.
Medical school of graduation and graduation year were
obtained from the Doctors and Clinicians National
Downloadable File and linked to the primary data sets
through the NPI.>* Information on missing medical
schools was completed using an online website search
of the surgeons' respective hospitals and medical
schools. All the data used in this study were publicly
available and did not contain individual patient infor-
mation. Surgeons who had 10 or fewer services were
excluded from the analysis to safeguard patient privacy.
Moreover, surgeons without an MD, DO, or equivalent
credentials were excluded. The need for informed
consent for deidentified data was waived by the insti-
tutional review board (IRB) of the Ohio State University.
This study followed the Strengthening the Reporting
of Observational Studies in Epidemiology reporting
guidelines.
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2.2 | Primary exposures and outcome
interest

The primary exposure of interest was the medical
school of graduation (i.e., USMG or IMG). IMGs were
defined as surgeons who attended medical school
outside the US and Puerto Rico, whereas USMGs were
defined as surgeons who attended medical school
within the US and Puerto Rico. Variables such as the
number and types of services provided, the unique
billing codes utilized, and the number of beneficiaries
attended to in the analytic cohort were collected. An
average hierarchal condition category risk score was
utilized for beneficiaries to account for comorbidities.?
Medicare's Hierarchical Condition Category system
provides hierarchical risk scores, which adjust for pa-
tient comorbidities and demographics to estimate
healthcare costs. Additionally, the Medicare dataset
incorporates zip code-level clustering to account for
geographic disparities in healthcare access, ensuring
consistent risk adjustment for valid comparisons across
populations. Years in practice were estimated using
medical school graduation year. The primary outcomes
of interest were annual total submitted charges, pay-
ments, mean charge per service, and mean payment
per service, as well as the payment-to-charge ratio. All
outcomes were compared in 2021 US dollars.

2.3 | Statistical analysis

Continuous variables were presented as median with
interquartile range and mean with standard error (SE)
for nonparametric (i.e., beneficiary, services, and CPT
codes) and parametric (i.e., payments and charges)
data, respectively. Univariable comparisons were con-
ducted using the t-test for parametric variables and
Wilcoxon rank-sum for nonparametric variables. Strat-
ified multivariable linear regression, accounting for
clustering at the zip code level, was employed to
characterize the association of IMG status with stan-
dardized payments, number of services and benefi-
ciaries, and average beneficiary risk score.

Further data analysis was conducted to examine
variations in practice composition. The services
rendered were classified based on the Restructured
Berenson-Eggers Type of Service, BETOS Classifica-
tion System (RBCS), which categorizes procedure
codes into clinically meaningful categories such as im-
aging and procedures.?%2® To assess the distribution of
these categories among IMGs and USMGs, the propor-
tion of each category in relation to their total services was
calculated and then compared using the Pearson y2 test.
A comparison of individual services between IMGs and
USMGs was performed by matching CPT codes with the
use of t-test to detect any discrepancies. Additionally, a
stratified analysis was performed to examine possible

differences in male and female surgeons. All statistical
analyses were derived from two-tailed tests and a p-
value of <0.05 was considered statistically significant.
The analyses were performed using STATA, version
18.0 (StataCorp, College Station, TX).

3 | RESULTS

3.1 | Baseline characteristics

A total of 952 surgical oncologists (IMGs: n = 102
[10.7%], USMGs: n = 850 [89.3%]) were included in the
analytic cohort. Overall, the mean (SE) age of the
beneficiaries was 72.6 (0.07) years, and the average
risk score was 1.48 (0.02) for the entire cohort. USMGs
were more likely to care for non-Hispanic white bene-
ficiaries (112.0 [IQR: 68.0—-183.5] vs. 93.0 [IQR: 66.0-
146.0], p < 0.05), but there was no difference in the
treatment of male versus female, racial/ethnic minor-
ities, or dual Medicare/Medicaid beneficiaries among
IMGs versus USMGs. The average risk score among
beneficiaries treated by IMGs was, however, higher
than USMGs (1.70 [0.04] vs. 1.46 [0.02], p < 0.001).
IMGs also had a higher median number of years in
practice (22 [IQR: 18-30] vs. 20 [IQR: 14-29], p < 0.05)
and more total number of unique codes submitted for
payment (47.0 [IQR: 36.0-69.0] vs. 38.0 [IQR: 24.0—
60.0], p < 0.05) compared with USMGs (Table 1).

3.2 | Variations in charges, payments,
and practice volume

To evaluate the association between IMG status and
practice volume, the total number of annual services
provided, beneficiaries treated, and unique service
codes used were assessed. IMG surgical oncologists
had a higher payment-to-service ratio ($236.56 [10.34]
vs. $196.20 [$2.65]; p < 0.05), charge-to-service ratio
($1242.48[$83.14] vs. $1014.89[$26.13]; p < 0.05), and
higher total submitted charges ($400,373.26 [$342,978.
45] vs. $360,020.29 [$523,675.91]; p < 0.05). Total
payments received were comparable between IMGs and
USMGs.

3.3 | Variations in practice composition

To further analyze practice composition based on
average national Medicare allowance, unique services
were stratified into four payment categories for each CPT
code. A total of 280,654 services (IMGs: n = 25,243
[9.0%], USMGs: n = 255,411 [91.0%]) were included.
Overall, the top-paying services (fourth quartile)
comprised a greater proportion of all services performed
by IMGs (39.3% vs. 32.6%; p < 0.001) compared with
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TABLE 1

Surgeon sex
Female

Male

Charges and payments, mean (SE)

Total submitted charges, $

Total payments, $

Total standardized payments, $°

Payment-to-charge ratio
Charge per service

Payment per service

Beneficiary characteristics, median (IQR)

Average age, mean (SE)
Male, No.

Female, No.
Non-Hispanic white, No.

Racial/ethnic minority, No.

Dual Medicare/Medicaid eligibility, No.
Average risk score, mean (SE)®

Practice volume, median (IQR)

Total services, No.
Total beneficiaries, No.
Unique codes, No.

Years of practice

IMG
(N =102, 10.7%)

19 (18.6%)
83 (81.4%)

400,373.26 (342,978.45)
77,897.80 (5480.92)
73,423.19 (5090.18)
0.23 (0.009)

1242.48 (83.14)

236.56 (10.34)

72.47 (0.22)
49.5 (29.0-74.0)
62.5 (41.0-96.0)
93.0 (66.0~146.0)
27.5 (15.5-41.0)
22.0 (16.0-34.0)
1.70 (0.04)

283.5 (178.0-464.0)
119.0 (83.0-175.0)
47.0 (36.0-69.0)

22 (18-30)

Medicare charges, payments, practice volume, and beneficiary metrics among practices among US Medical Graduates versus
International Medical Graduates.

USMG All
(N = 850, 89.3%) (N = 952) p-value
<0.001
385 (45.3%) 404 (42.4%)
465 (54.7%) 548 (57.6%)
360,020.29 (523,675.91)  364,343.83 (507,417.23) 0.045
72,631.27 (2637.13) 73,195.54 (2426.517) 0.092
68,998.41 (2495.77) 69,472.49 (2293.85) 0.108
0.23 (0.003) 0.23 (0.003) 0.510
1014.89 (26.13) 1039.27 (25.06) 0.005
196.20 (2.65) 200.52 (2.65) <0.001
72.55 (0.071) 72.54 (0.07) 0.718
49.0 (22.5-82.5) 49.0 (24.0-80.0) 0.693
64.0 (44.0-104.5) 64.0 (43.0-104.0) 0.435
112.0 (68.0-183.5) 110.0 (68.0-178.0) 0.045
26.0 (15.0-42.0) 26.0 (15.0-42.0) 0.962
20.0 (14.0-30.0) 21.0 (15.0-30.0) 0.136
1.46 (0.02) 1.48 (0.02) <0.001
296.5 (183.0-496.0) 294.5 (182.0-488.5) 0.573
118.5 (80.0-192.0) 119.0 (80.5-186.5) 0.343
38.0 (24.0-60.0) 39.0 (24.0-61.0) <0.001
20 (14-29) 20 (14-29) 0.009

Note: Bold values represent statistical significance (p < 0.05). Statistics presented: mean (SE), median (interquartile range).

2Standardized payments indicates adjustment for geographic differences.
PRisk score indicates adjustment for different patient risk profiles.

USMGs. To examine the variety of services provided by
IMGs and USMGs, individual surgeon Healthcare
Common Procedure Coding System codes were
aggregated using the Restructured BETOS Classifica-
tion System taxonomy. Notably, IMGs provided a higher
percentage of procedural services (34.1% vs. 27.9%;
p < 0.001) and treatment services (2.1% vs. 1.9%;
p <0.001) versus USMGs. In contrast, USMGs provided
a greater percentage of evaluation and management
(E&M) services (65.9% vs..57.1%; p < 0.001) (Table 2).

3.4 | Variation in billing and coding
practices among IMGs and USMGs

The 10 most common procedures performed by IMG
and USMG surgeons were analyzed based on total

service counts in relation to the national average
Medicare-allowed amounts for these services. For each
surgical subspecialty, the 10 leading procedures
accounted for 74.7% of the total procedure volume for
IMG and 73.0% for USMG surgeons, respectively. The
Medicare-allowed amounts for these procedures
accounted for $3753.1 or $50.24 per 1% for IMG and
$3947.0 or $54.07 per 1% for USMG surgical oncolo-
gists, respectively (Table 3).

A matching of procedures using unique CPT codes
was then performed considering the total number of
beneficiaries and services, as well as the location in
which the service was provided to allow for the compar-
ison of mean charges submitted and payments received
per service between IMG and USMG surgical oncolo-
gists. Notably, IMGs submitted higher charges (Differ-
ence: $233.24 [IMG: $2188.69, USMG: $1955.45;
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TABLE 2 Types of services provided to Medicare
fee-for-services beneficiaries among practices among US Medical
Graduates versus International Medical Graduates.

IMG USMG
N =102, N = 850,
Surgical oncologists 10.7% 89.3% p-value
Total services by payment 25,243 255,411 <0.001
group (9.0%) (91.0%)
Q1 3832 38,731
(15.2%) (15.2%)
Q2 5325 54,847
(21.1%) (21.5%)
Q3 6165 78,486
(24.4%) (30.8%)
Q4 9.921 83,347
(39.3%) (32.6%)
Service codes by revised 2887 3797 <0.001
BETOS classification (43.2%) (66.8%)
E&M 1649 2504
(57.1%) (65.9%)
Imaging 130 123 (3.2%)
(4.5%)
Procedure 985 1060
(34.1%) (27.9%)
Test 62 (2.1%) 72 (1.9%)
Treatment 61 (2.1%) 38 (1.0%)

Note: Bold values represent statistical significance (p < 0.05).

Abbreviations: BETOS, Berenson-Eggers Type of Service; E&M, Evaluation
and Management.

p < 0.05]) and received slightly lower payments (Differ-
ence: $31.78 [IMG: $363.23, USMG: $331.46; p < 0.05])
per service than their USMG colleagues. Ultrasound
guidance for tissue destruction and partial removal of the
pancreas, bile duct, and small bowel with connection of
pancreas to small bowel were the procedures that
contributed the most to the payment discrepancies
(Supplementary Table 1).

On stratified analysis by surgeon sex, female sur-
gical oncologists, particularly female IMGS, billed lower
annual mean Medicare charges (Female IMGS:
$295,383 vs. Male IMGs: $424,407 vs. Female
USMGs: $294,168 vs. Male USMGs: $414,543) and
received lower mean reimbursements (Female IMGS:
$57,798.5 vs. Male IMGs: $82,498.8 vs. Female
USMGs: $61,392.4 vs. Male USMGs: $81,936.5) (both
p < 0.001). To evaluate the association between sur-
geon sex and practice volume, the total number of
annual services provided, beneficiaries treated, and
unique service codes used were assessed. Similar to
charge and payment data, female surgical oncologists
billed for fewer median total services (Female IMGS:
264 vs. Male IMGs: 311 vs. Female USMGs: 267 vs.
Male USMGs: 323), had fewer beneficiaries (Female
IMGS: 92 vs. Male IMGs: 119 vs. Female USMGs: 108

vs. Male USMGs: 128) and utilized fewer unique ser-
vice codes (Female IMGS: 37 vs. Male IMGs: 54 vs.
Female USMGs: 26 vs. Male USMGs: 50) (all p < 0.05).
Moreover, the mean (SE) payment (Female IMGS:
$231.4 vs. Male IMGs: $2377 vs. Female USMGs:
$179.2 vs. Male USMGs: $210.3) and charge per ser-
vice (Female IMGS: $1308.4 vs. Male IMGs: $1227.4
vs. Female USMGs: $902.1 vs. Male USMGs: $1108.2)
were much lower for female than male surgical oncol-
ogists (both p < 0.001) (Supplementary Table 2)
(Figure 1).

4 | DISCUSSION

IMGs represent a quarter of the healthcare workforce in
the US healthcare system and IMG providers contribute
to a wide variety of medical subspecialties.” Despite
their vital role in filling healthcare workforce gaps and
contribution to diversifying healthcare providers, IMGs
continue to face obstacles in training and practice.
These challenges include adapting to a new healthcare
system, tackling visa issues, dealing with systemic
biases, and adjusting to a new country.®'"?72% Prevyi-
ous work by our group and others has demonstrated
that immigrant doctors work longer hours, serve socially
vulnerable populations, and work in areas with low
provider density."® Due to these reasons, differences in
the practice patterns and financial compensation
among IMGs versus USMGs may exist. To date, these
differences have not been investigated among sur-
geons or surgical oncologists. Therefore, the current
work was important as we specifically characterized
variations in practice metrics and financial re-
imbursements among IMGs and USMGs using recent
national Medicare service and payment data. Of note,
IMGs had higher total submitted charges, payment-per-
service, and charge-per-service amounts compared
with USMGs; however, there were no differences in
mean annual payments. Further analyses revealed that
IMGs were more likely to provide procedural services
compared with USMGs, whereas USMGs more often
submitted E&M billing codes. Interestingly, there were
also sex-based differences among IMG and USMG
surgical oncologists. For example, female IMGs were
the group of surgeons with the lowest mean annual
payments. To the best of our knowledge, the current
study is the first study to evaluate variations in practice
patterns and payment differences in charges and pay-
ments among IMGs and USMGs providing care for
Medicare beneficiaries.

IMGs had higher total submitted charges, payment
per service, and charge per service compared with
USMGs. While reasons for the differences in charges
and payments were likely multifactorial, there were
likely several reasons for the noted disparities. For
instance, IMGs are known to care for populations with
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TABLE 3 Top 10 procedural codes utilized by International Medical Graduate and practices among US Medical Graduate surgical

oncologists according to the total number of services.

IMG
Allowed
Medicare

CPT code (name) n (%) amount, $

Surgical oncology procedures 2818

Insertion of central venous catheter and 385 329.5

implanted device for infusion beneath the (13.7%)

skin, patient 5 years or older

Partial removal of breast 363 636.3
(12.9%)

Fluoroscopic guidance for insertion, 336 19.0

replacement, or removal of central venous (11.9%)

access device

Biopsy or removal of lymph nodes of under 258 261.7

the arm, open procedure (9.2%)

Lymph node imaging during surgery 221 143.5
(7.8%)

Diagnostic examination of voice box using 206 62.2

flexible endoscope (7.3%)

Placement of flap to repair the abdominal 116 310.9

wall (4.1%)

Muscle flap wound repair at the trunk 89 1067.8
(3.2%)

Diagnostic examination of the anus using 74 14.2

an endoscope (2.6%)

Removal or exploration of parathyroid 57 908.0

glands (2.1%)

Sum 2105 3753.1
(74.7%)

high social vulnerability, as well as provide care in
areas with low provider density.’ Moazzam et al. had
demonstrated that immigrant doctors worked more
hours annually compared with US born citizens.”® In a
separate study, Glover et al. reported that IMG in-
ternists were more likely to care for Medicare patients
with more complex medical needs than USMG in-
ternists.”® These variations in practice patterns may
explain some of the differences in payments among
IMGs and USMGs. For example, IMG surgical oncolo-
gists were more likely to care for Medicare beneficiaries
with higher baseline risk scores versus USMGs; in turn,
IMGs likely had different referral patterns with higher
case mix indices, which also may have contributed to
higher charges and reimbursement. Moreover, IMGs
had more variation in the surgical procedures per-
formed. In turn, the top-paying services (fourth quartile)
comprised a greater proportion of all services per-
formed by IMGs (39.3% vs. 32.6%; p < 0.001)
compared with USMGs. In particular, IMG surgical

USMG
Allowed
medicare

CPT code (name) n (%) amount, $
41,809

Partial removal of breast 8360 673.7
(20.0%)

Lymph node imaging during surgery 6828 144.6
(16.3%)

Biopsy or removal of lymph nodes of under 6722 276.0

the arm, open procedure (16.1%)

Insertion of central venous catheter and 1932 320.7

implanted device for infusion beneath the (4.6%)

skin, patient 5 years or older

Fluoroscopic guidance for insertion, 1791 18.8

replacement, or removal of central venous (4.3%)

access device

Removal of malignant growth (over 4.0 cm) 1199 229.0

of the trunk, arms, or legs (2.9%)

Total removal of breast 1036 1148.7
(2.5%)

Tissue transfer repair of the wound (30.0 1026 223.6

sq centimeters) (2.5%)

Ultrasound guidance for accessing into the 815 13.9

blood vessel (2.0%)

Removal or exploration of parathyroid 793 898.1

glands (1.9%)

Sum 30,502 3947.0
(73.0%)

oncologists submitted a higher proportion of payments
related to procedures, while USMG surgical oncologists
submitted reimbursement for more E&M rather than
procedural codes. Collectively, the data suggested that
IMGs surgical oncologists provided a wider variety of
services to a sicker patient population and, therefore,
submitted higher charges per service and received
higher payments per service.

Interestingly, there were also sex-based variations
and disparities in practice patterns and financial re-
imbursements among IMGs versus USMGs. There were
very few female surgeons, especially IMG female surgi-
cal oncologists (n = 19, 18.6%), who treated Medicare
beneficiaries. While the proportion of female IMG surgi-
cal oncologists did increase from 17% in 1981 to 26% in
2001, there remained a marked lack of female repre-
sentation among IMG physicians.>° Lack of female sur-
gical role models and lifestyle considerations have been
proposed as reasons related to under-representation of
female surgeons.®'=3® There are additional challenges
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FIGURE 1 (A) adjusted association between total payments received and International Medical Graduate (IMG) status. (B) adjusted

association between total payments received, IMG status, and surgeon sex. [Colour figure can be viewed at wileyonlinelibrary.com]

faced by IMGs such as visa issues, sex-based cultural
expectations, and biases related to sex/gender, which
could further account for the low female representation
among IMGs.®""?728 |n addition to low representation,
female surgeons also had the lowest mean annual
charges and payments, especially among female IMG
surgical oncologists. These differences were not due to
temporal or geographical variations, as the analysis was
restricted to a single Medicare data file for 2021, and the
CMS adjusted payment amounts were based on regional
differences in the costs for medical services. As such, the
data highlight persistent sex-based payment disparities,
especially among female IMGs providing surgical ser-
vices. Sex- or gender-based disparities in payments
have been described for various other specialties

including primary care, radiation oncology, cardiology,
ophthalmology, and otolaryngology.>*~*° For example, a
study by Moore et al. reported lower compensation for
female plastic surgeons compared with their male col-
leagues, shedding light on the payment inequity in sur-
gical practice.*" Munir et al. also reported a similar trend
in Medicare reimbursements across different surgical
subspecialties.?® Payment-based disparities likely were
related, in part, to the lower prevalence of complex pro-
cedural codes and overall clinical volume among female
surgeons.*? In the current study, female surgical oncol-
ogists performed fewer total services with a lower num-
ber of unique procedure codes. Such variations in female
IMG surgical oncologist practice patterns may reflect
disparities in referral practices. Importantly, female
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surgeons have been consistently demonstrated to have
comparable or better clinical and surgical outcomes than
their male counterparts.*>4

IMG surgeons represent an important workforce to
provide cancer patients with needed services, espe-
cially in healthcare provider shortage areas.*>™’
Diversification of the workforce may also improve pro-
visions of culturally sensitive care to diverse patient
populations in the US, as well as increase access to
care among patients residing in provider shortage
areas.*®4° Unfortunately, persistent legal and discrimi-
natory obstacles hinder many IMGs from entering the
US healthcare system, as well as hinder IMGs training
as surgical oncologists in the US To address the
shortage of healthcare providers, policymakers should
ease entry barriers for IMGs by addressing visa re-
strictions, limited training opportunities, as well as
addressing implicit bias.?°%*" Understanding variations
in practice patterns and payments among IMGs and
USMGs not only demonstrates current disparities but
also provides critical data that can guide healthcare
administrators and policymakers in workforce plan-
ning.?%*%:53 Specifically, this information can be utilized
to strategically allocate medical resources and tailor
recruitment efforts to ensure that areas with greater
healthcare needs are staffed with appropriately skilled
surgical oncologists. Resource allocation can be opti-
mized to support the infrastructure needed for complex
surgical care in underserved areas, ultimately
improving healthcare access and equity. Additionally,
targeted efforts are required to reduce gender-based
disparities in Medicare reimbursements and to in-
crease the representation of female surgeons in the
field."’?° As noted in the current study, IMG surgical
oncologists provide critical oncologic surgical services,
performing more procedural services and care for pa-
tients with a higher average risk scores. In addition,
IMG surgical oncologists perform a greater variety of
procedures compared with USMGs. Employment of
IMGs to address healthcare worker shortages can help
deliver essential cancer services in underserved areas
and enhance overall cancer care.

Certain limitations should be considered while
interpreting the results of the current study. We could
only account for the medical school of graduation and
could not differentiate between US versus non-US-
IMGs. This information was not available due to data
limitations. The lack of distinction may have limited the
conclusions drawn about reimbursement differences,
as differences in immigration and employment condi-
tions may have influenced practice patterns. Further-
more, we could not differentiate between other
subgroups, such as IMG surgeons who undertook
alternate training and board certification routes.
Furthermore, the inability to account for practice setting
(academic vs. private practice) was another limitation
that did not allow for reimbursement patterns among

the surgeons practicing in these different clinical set-
tings to be assessed. The use of a large administrative
dataset may have lacked detailed information on fac-
tors like employment status, practice setting, and spe-
cific physician tasks. In turn, these limitations did not
allow for the analysis of how these factors might affect
Medicare-related expenses and reimbursements.
However, using the Medicare database permitted an
assessment of billing variations within a structured
dataset with standardized pricing. As this study was
based on Medicare beneficiaries, the data may not be
generalizable to surgeons who treated patients insured
from private payers.

In conclusion, IMGs provided more procedural ser-
vices, cared for patients with a higher average risk
score, and performed a greater variety of procedures
compared with USMGs. Consequently, IMGs had
higher mean annual charges, payment-per-service, and
charge-per-service amounts. The higher procedural
burden and complexity of cases being managed by
IMGs highlights the need for the healthcare system to
strategically utilize and support this workforce to
address healthcare shortages in specialized fields.
Overall cancer care may be enhanced with the inclu-
sion of IMGs to address healthcare worker shortages
and deliver essential cancer services, particularly for
managing more complex cases.
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