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Abstract

Introduction: We aimed to compare the performance at the Examen Nacional de Aspirantes a Residencias Médicas (ENARM)
of the five direct-entry surgical specialties, and between Mexicans and International medical graduates (IMG). Methods: This
study was cross-sectional, used historical data from the annual public report of the ENARM during 8 years (2012-2019). We
compare the minimum (MinSco) and maximum (MaxSco) scores of each specialty using ANOVA. Mexican versus IMG scores
were evaluated with independent student t-test, trends with Spearman’s correlation coefficient and a 5-years forecasting trend.
Results: There was a significant difference among the MinSco for five surgical specialties; F (4, 78) = 24.586, p < 0.001; the
global mean of MinSco was 72.572; specialties above this mean were ophthalmology, otorhinolaryngology, and general surgery.
The global mean for MaxSco was 81.559, two specialties were above: ophthalmology, and general surgery. We did not find a
significant difference in the MinSco between Mexicans and IMG, but significance was found in the MaxSco between both
groups. Conclusions: ENARM represents a market of high-performance test-takers across the surgical specialties. Mexicans
and IMG achieved similar entrance scores, but Mexicans showed a higher MaxSco over IMG in all surgical specialties.

Key words: Examen Nacional de Aspirantes a Residencias Médicas. Internship and residency. Medical education. Medical
graduate. Medicine specialty.

Resumen

Antecedentes: Comparamos la puntuacion del ENARM (Examen Nacional de Aspirantes a Residencias Médicas) en cinco
especialidades quirdrgicas de entrada directa (cirugia general, ginecologia y obstetricia, oftalmologia, otorrinolaringologia y
traumatologia y ortopedia) y las puntuaciones de mexicanos en comparacion con graduados médicos internacionales.
Método: Estudio transversal del informe publico anual del ENARM durante 8 afios (2012-2019). Comparamos las puntuacio-
nes minimas (MinSco) y mdximas (MaxSco) de cada especialidad con ANOVA. El rendimiento de los mexicanos en compara-
cion con internacionales se analizo con la prueba t de Student independiente, las tendencias se analizaron con correlacion
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de Spearman y calculamos el prondstico a 5 afios. Resultados: Hay diferencia significativa entre los puntajes minimos de
las cinco especialidades; F (4, 78) = 24.586, p < 0.001. La media global de MinSco fue 72.572. Las especialidades por en-
cima de la media fueron oftalmologia, otorrinolaringologia y cirugia general. La media global para el MaxSco fue de 81.559,
y dos especialidades estan por encima de esta marca: oftalmologia y cirugia general. No hay diferencia significativa en el
MinSco entre mexicanos e internacionales, pero si en el MaxSco entre ambos grupos. Conclusiones: El ENARM cuenta con
aspirantes de alto rendimiento en las especialidades quirdrgicas. Los mexicanos y los graduados médicos internacionales
tienen MinSco similares, pero los mexicanos mostraron un MaxSco mas alto que los internacionales.

Palabras clave: ENARM. Pasantia y residencia. Educacion médica. Graduado en medicina. Especialidad de medicina.

|ntroduction

Residency is a critical step in the education of a
surgeon'. In USA up to 88% of general practitioners
(GP) will eventually study a medical specialty, this
percentage decrease to 35% in Mexico?. The demand
for surgical residencies currently exceeds the number
of positions offered in several countries around the
world such as Mexico and USAS.

In Mexico, the Interinstitutional Commission for Hu-
man Resources Training for Health (Comisién Interinsti-
tucional para la Formacion de Recursos Humanos para
la Salud) a department of the Undersecretariat of In-
novation and Quality of the Mexican Ministry of Health,
considers 27 medical specialties with direct entry*. The
score that a GP obtains in the National Evaluation for
Medical Residency Applicants (Examen Nacional de
Aspirantes a Residencias Medicas [ENARM]) is the
entrance door to a specialization course endorsed by a
Mexican University®6. The ENARM is a one-step only
exam that uses multiple-choice questions and comput-
erized patient cases to assess examinee’s knowledge
related to foundational science concepts applicable to
medical and scientific theories to clinical medicine; de-
tails concerning the logistics’ of the exam has been
published previously”®,

Recent studies have compared different features of
the ENARM: the number of Mexican test-takers and
accepted GPs belonging to each Mexican medical
school registered in the ENARMS®; the logistics and
transparency of the ENARM exam’; the performance
of private versus public schools using a summary
measures method, exploring significant differences in
the performance based on geographic regions, and
socio-economic level of the Mexican states to which
each school belongs®®; and the assessment of the
assumption of equity in the ENARM?.

For the Mexican educational institutions, the ENARM
scores and the percentages of the selection of their
graduates are indicators of efficiency and reason of

prestige and even of propaganda among the aspirants
to study medicine'®. We have observed that in recent
years the highest ENARM scores correspond to those
specialties known as Block 1", these are five surgical
specialties with direct entry: gynecology and obstet-
rics, General surgery, otorhinolaryngology, ophthal-
mology and traumatology, and orthopaedics®.
However, to the best of our knowledge, no studies
have compared the performance of these five direct-
entry surgical specialties at ENARM in the last 8-years;
neither they have compared the scores of Mexicans
versus international medical graduates (IMG) at each
one of these specialties.

Considering the above-mentioned information, we
aimed to compare the performance in the ENARM of
each of these five direct-entry surgical specialties and
also compared Mexican versus IMG in each specialty;
we also included a trend analysis along 7 years. We
hypothesized that Mexican test-takers achieve higher
scores than IMG with significant growth trends in their
exam scores.

Materials and methods
Study design and data acquisition

This study was cross-sectional and used historical
data that did not require approval by an Institutional
Review Board. We based our analyses in the annual
public report of the ENARM during 8 years from 2012
to 2019. The Interinstitutional Commission issued the
reports for Human Resources Training for Health (CI-
FRHS, Comision Interinstitucional para la Formacién
de Recursos Humanos para la Salud) a department
of the Undersecretariat of Innovation and Quality of
the Mexican Ministry of Health™. The reports contain
quantitative information of the academic performance
at each medical specialty from graduate students who
took the ENARM; the reports are freely available as
PDF files at the CIFRHS website'.
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Logistics of ENARM and assessed
variables

Five test forms are created each year, each compris-
ing 450 multiple-choice single-best answer items; no
item is used in more than one test form. All test forms
contain the same number of items per area of knowl-
edge (specialty/subspecialty), with an approximate item
distribution of 37.5% internal medicine, 25% pediatrics,
22% gynecology-obstetrics, and 15% surgery. Appli-
cants for each specialty are ranked from highest to the
lowest according to their total ENARM score. Ranked
applicants receive a “pass” certificate until the quota is
met according to that specialty’s available positions®.

For each year (2012-2019), we recorded the mini-
mum and maximum scores (calculated by dividing the
absolute number of correct answers by the total num-
ber of items) clustered by nationality (Mexican or IMG)
and chosen specialty (five direct-entry specialties) that
coincidentally appear in the annual CIFRHS report.

Statistical analysis and data visualization
techniques

Our analysis was performed at two steps, first we
compare the minimum and maximum scores among
surgical specialties, and second we compared the mini-
mum and maximum scores between Mexican and IMG.

In the first part of our analysis, we compare the mini-
mum (MinSco) and maximum (MaxSco) scores of the
five direct-entry surgical specialties evaluated by the
ENARM (general surgery, gynecology and obstetrics,
ophthalmology, otorhinolaryngology, and traumatology
and orthopedics); the Kolmogorov—Smirnoff and Shap-
iro—Wilk tests showed a non-significant p-value for each
specialty, which indicated a normal distribution of data
in both variables (MinSco and MaxSco). Then, we per-
formed a one-way ANOVA to reveal the differences in
the scores achieved by each specialty; variables were
tested for homogeneity of variance and post hoc tests
used the least significant difference method. To test the
assumption that MinSco and MaxSco increase every
year, we assessed if there was a significant linear trend
for the scores to increase across the specialties. For this
assessment, we use the polynomial option (in the ANO-
VA menu of SPSS), in its contrast box with chose the
Degree:Linear (defaul) option. Detailed descriptions of
the ANOVA test in clinical settings have been previously
published by our group'>'é. Descriptive statistics were
used for each variable, 95% confidence intervals (C.1.)".

The effect size assessment (proportion of the variance
in the dependent variable that can be explained by the
independent variable) of each result was obtained using
the Partial Eta Squared (n?)', where 0.01-0.06 = small
effect, 0.06-0.14 = moderate effect, and > 0.14 = large
effect. To visualize the results, we use graph lines show-
ing the evolution of MinSco and MaxSco every year for
each specialty, we also drew bar graphs with the global
means indicating those specialties whose mean were
above or below a global mean for all specialties.

For the second part of our analysis, we looked for
significant differences between Mexican and IMG in
their scores by analyzing independently each spe-
cialty, the comparison of means was done using the
independent T-test. To analyze the trend of the Min-
Sco and MaxSco every year for each specialty, the
Pearson’s correlation coefficient helped us to reveal
direction trends: positive for increasing scores (T) with
every year (2012-2019) or negative for decreasing
scores ({). We completed the analysis using the fore-
casting method to calculate a 5-years trend in the
MinSco and MaxSco of each specialty and detected
if there was a crossing point between Mexican and
IMG for each medical specialty. Similar to medical
specialties, we used our previously calculated global
means for the MinSco and MaxSco to group the Mexi-
can and IMG of the specialties that lied above or be-
low the mean for specialty.

Score comparisons and trend analyses were per-
formed using the IBM® SPSS® Statistics software (ver-
sion 25.0.0.1 IBM Corporation; Armonk, NY, USA).
Data visualization of score trends and forecasting
analysis used ©Tableau software (version 2019.1.3,
Seattle, Washington, USA). Statistical significance
considered p < 0.05 (two-tailed).

Results
Scores included in the analysis

For each score (MinSco and MaxSco) we evaluated
80 measures, 16 for each specialty (eight scores for

Mexicans and eight for IMG for the years 2012-2019),
with a total 160 measures included in the analyses.

Grouping of specialties above or below a
global mean

We calculated a MinSco global mean of 72.572.
Specialties above this mean were ophthalmology,
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Figure 1. A-B: scores above or below the global mean for surgical specialties. C-D: mean comparison of surgical specialties showing the trend
by year. E-F: global trend of the MinSco and MaxSco during 8 years (2012 to 2019).

otorhinolaryngology, and general surgery. Specialties
below the mean corresponded to traumatology and
orthopedics and gynecology and obstetrics.

The global mean for the MaxSco was 81.559; only
two specialties were above this mark: ophthalmology
and general surgery. The other three specialties below
the global mean were traumatology and orthopedics,
gynecology and obstetrics, and otorhinolaryngology.
Figure 1A and B showed the scores above or below
the global mean for surgical specialties.

Comparison of minimum and maximum
scores achieved by surgical specialties

The one-way ANOVA depicted a significant differ-
ence among the minimum scores achieved by the five
surgical specialties; F (4, 78) = 24.586, p < 0.001; the
n? = 0.570 indicated a great effect size. Post hoc tests

showed that significant differences were observed be-
tween each one of the surgical specialties (Bonferroni
adjusted p = 0.01). Only two pairs of specialty-com-
parisons were non-significant: gynecology and obstet-
rics versus traumatology and orthopedics (p = 0.102),
and ophthalmology versus otorhinolaryngology
(p = 0.566). There was a significant linear trend for
the increasing scores with every year F (1, 7) = 18.558,
p < 0.001; the n? = 0.164 indicated a great effect size.

We found an opposite result in the comparison of
the MaxSco between surgical specialties, as the
ANOVA test was not significant F (4, 78) = 0.708,
p = 0.590 which indicated that there was not differ-
ence in the MaxSco between surgical specialties; the
n? = 0.04 indicated a small effect size. The test for a
linear trend of the MaxSco with every year did not
show significance F (1, 7) = 1.610, p = 0.209; with a
small effect size, n? = 0.020.
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Table 1. Means, standard deviation, standard error, and 95% CI for the minimum and maximum scores in each specialty

Minimum scores

Mean  Std. deviation Std.error 95% Confidence interval for mean Minimum Maximum
Lower bound Upper bound
General surgery 72.847 1.858 0.464 71.857 73.837 70.001 75.556
Gynecology and obstetrics 69.569 1.997 0.499 68.506 70.633 67.333 74.444
Ophthalmology 75.052 1.949 0.503 73.972 76.131 72.223 78.000
Otorhinolaryngology 74.653 1.978 0.495 73.599 75.707 71.334 78.000
Traumatology and orthopedics 70.694 1.823 0.456 69.723 71.666 67.778 74.667
Total 72.532 2.857 0.321 71.892 73.172 67.333 78.000
Maximum scores
Mean  Std. deviation Std. error  95% Confidence interval for mean Minimum Maximum
Lower bound Upper bound
General Surgery 83.306 4.168 1.042 81.085 85.526 76.889 91.111
Gynecology and obstetrics 80.861 4.555 1.139 78.434 83.288 70.667 86.444
Ophthalmology 81.970 3.682 0.951 79.931 84.009 75.333 86.889
Otorhinolaryngology 80.750 4.394 1.099 78.408 83.092 73.778 87.778
Traumatology and orthopedics 81.125 4.776 1.194 78.580 83.670 74.443 90.000
Total 81.598 4.335 0.488 80.627 82.569 70.667 91.111

Cl: confidence intervals

Table 1 depicts the means, standard deviation,
standard error, and 95% CI for the MinSco and Max-
Sco scores in each specialty. Figure 1C and D shows
mean comparison of surgical specialties showing the
trend by year. Figure 1E and F depicts the global trend
of the MinSco and MaxSco during 8 vyears
(2012-2019).

Comparison of minimum and maximum
scores between Mexicans and IMG in each
surgical specialty General Surgery

For this specialty, we did not find a significant dif-
ference in the MinSco, but significance was found in
the MaxSco between Mexicans and IMG. A similar
finding was revealed for gynecology and obstetrics,
ophthalmology, otorhinolaryngology, and traumatolo-
gy and orthopedics. Table 2 depicts the means, SD,
standard error of mean between Mexicans and IMG
for each surgical specialties; p-values were calculated
with the independent t-test.

Positive and negative trends in the
minimum and maximum scores between
Mexicans and IMG in each surgical
specialty

For the minimum score in general surgery, both
groups showed a positive and significant correlation,
MexicanR=0.803,p=0.016,andIMG R=0.785,p=0.021.
Gynecology and obstetrics, both groups showed a posi-
tive but no significant correlation; Mexicans R = 0.632,
p = 0.093. IMG, and R = 0.562, p = 0.147. Ophthalmol-
ogy, Mexicans showed a positive and non-significant
correlation, R = 0.596, p = 0.119; on the other hand,
IMG showed a positive and significant correlation
R =0.767, p = 0.044. Otorhinolaryngology for both spe-
cialties showed a positive but non-significant correlation
between MinSco and years; Mexicans R = 0.658,
p = 0.076. IMG, and R = 0.529, p = 0.178. In the last
category, traumatology and orthopedics, both groups
showed a positive and significant correlation; Mexicans
R = 0.851, p = 0.007. IMG, and R = 0.828, p = 0.011.
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Table 2. Comparison of scores between Mexican and International Medical Graduates

Minimum scores

Mexican IMG p-value
Mean  Std. deviation Std. errormean Mean Std. deviation Std. error mean
General surgery 72.778 1.984 0.701 72917 1.857 0.657 0.887
Gynecology and obstetrics 69.333 1.805 0.638 69.806 2.271 0.803 0.652
Ophthalmology 74.472 1.707 0.603 75.714 2123 0.802 0.231
Otorhinolaryngology 74.223 2.088 0.738 75.084 1.898 0.671 0.403
Traumatology and orthopedics 70.528 1.805 0.638 70.861 1.950 0.689 0.728
Maximum scores
Mexican IMG p-value
Mean Std. deviation Std. error mean Mean Std. deviation Std. error mean
General surgery 86.723 2.360 0.834 79.889 2.228 0.788 < 0.001
Gynecology and obstetrics 84.555 1.425 0.504 77.167 3.358 1.185 < 0.001
Ophthalmology 85.000 1.585 0.560 78.508 1.575 0.595 < 0.001
Otorhinolaryngology 83.694 1.328 0.469 77.806 4.450 1.573 0.003
Traumatology and orthopedics 85.278 2.228 0.788 76.972 2.118 0.749 < 0.001

For the maximum score, in general surgery, Mexicans
showed a positive non-significant correlation, R = 0.362,
p = 0.378. IMG showed a positive and significant cor-
relation R = 0.866, p = 0.005. In the gynecology and
obstetrics, both groups showed a negative and no sig-
nificant correlation; Mexicans R = -0.300, p = 0.470.
IMG, and R = -0.414, p = 0.308. Ophthalmology, both
groups showed a positive and no significant correlation;
Mexicans R = 0.000074, p = 1.00; and IMG R = 0.327,
p = 0.474. Otorhinolaryngology for both specialties
showed a positive but non-significant correlation be-
tween MaxSco and years; Mexicans R=0.171, p = 0.686.
IMG, R = 0.459, p = 0.253. For the last category, trau-
matology and orthopedics, both groups showed a posi-
tive but non-significant correlation; Mexicans R = 0.681,
p = 0.063. IMG, and R = 0.474, p = 0.235.

Table 3 shows the trends of minimum and maximum
scores grouped as Mexican and IMG and the statisti-
cal significance. Figure 2 shows the graphical repre-
sentation of the observed means for both SMinS and
SMaxS scores.

Comparison of 5-year forecasting trends
between minimum and maximum scores of
Mexicans and IMG

We identified convergent and divergent forecasting
trends between the minimum and maximum scores

depending if the lines will eventually touch each other
during or after the 5-year forecasted period (2020-2024
years).

Four specialties showed a convergent pattern for
Mexicans between the MinSco and MaxSco: general
surgery, gynecology and obstetrics, ophthalmology,
and otorhinolaryngology. Only traumatology and or-
thopedics showed a very mild divergent trend. In
IMG, three specialties depicted a convergent trend:
gynecology and obstetrics, ophthalmology, and trau-
matology and orthopedics; and the other two, otorhi-
nolaryngology and surgery, showed a divergent
trend. Figure 3 shows the forecasting trends be-
tween minimum and maximum scores of Mexicans
and IMG.

Ranking of specialties between Mexicans
and IMG

In addition, we ranked the specialties based in the
mean of the SMinS between Mexican and IMG for
each specialty.

Adjacent rows with connecting arrows show the dis-
placement in the ranking from the rank each specialty
reached for Mexican to the position they had for IMG.
It was evident that the ranking of medical specialties
was similar between both groups, with the exception
of ophthalmology which move from 5" place for
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Table 3. A significant trends in the minimum and maximum scores between Mexican and International Medical Graduates

Score Test-taker Medical specialty
Significant Trend Non-significant Trend
Minimum ~ Mexican General Surgery 1 Gynecology and Obstetrics 1
Traumatology and Orthopedics 1 Ophthalmology 1
Otorhinolaryngology 1
International Medical Graduates General Surgery I Gynecology and Obstetrics 1
Ophthalmology 1 Otorhinolaryngology
Traumatology and Orthopedics 1
Maximum  Mexican General Surgery 1
Gynecology and Obstetrics !
Ophthalmology 1
Otorhinolaryngology 1
Traumatology and Orthopedics 1
International Medical Graduates General Surgery T Gynecology and Obstetrics !
Ophthalmology 1
Otorhinolaryngology 1
Traumatology and Orthopedics 1

7 positive growing trend; | negative growing trend.

Mexicans to the 1% position for the IMG. Figure 4
shows the ranking displacement in Mexican special-
ties when we compared with the scores of IMG.

Discussion

Residency is a critical step in the education of a phy-
sician, the matching into a residency program is a com-
petitive process of selection by both applicants and
program directors'™. We believe the graphs and tables
presents in this study will be helpful for test-takers of
the ENARM, medical students in early years of the ca-
reer to start planning his desired specialty, medical
school advisors, and education department directors in
teaching hospitals. These four groups of actor look for
strategies to increase the applicants’ potential to suc-
cessfully match.

The main strength of our reports lies in the compre-
hensive statistical analysis that we performed. The
scores included a total of 160 measures, 16 for each
one of the five surgical specialties, and eight scores
for each test taker group (Mexicans vs. IMG) during
the years 2012-2019. We not only compared means
with the calculation of a global mean among the five

specialties but also we considered trends, 5-years
forecasting, and ranking displacement between Mexi-
cans and IMG.

Publications about the ENARM have triggered a
great interest in the medical community in the last
years; some authors have published descriptive reports
about the scores of schools and faculties of medicine,
but without a deep statistical analysis®.

Other authors have revealed flaws in the design of
the ENARM that produce inequity, but without a men-
tion of scores in medical specialties®®. Our group
published a letter to the editor about the performance
of IMG in the ENARM, but without a comparison with
Mexicans*. Then, to the best of our knowledge, there
are no publications about the ENARM that had pre-
sented a comparison of scores between specialties of
Group |, surgical specialties.

Grouping of specialties above or below a
global mean

The use of an overall mean to compare above or
below this mark is helpful to reflect the performance
of five-different groups of test-takers that revealed us
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Figure 2. Selected specialties showing the increasing and decreasing trends in the SMinS and SMaxS.

which specialties had the students with the best
scores. The ENARM global mean for the minimum
score (from 2012 to 2019) was 72.572 a score above
the previous observation made in a study by de la
Garza-Aguilar®; this number is also above the mean
for the past 7 years for the test known as MIR (Medi-
cal Intern Resident) in Spain with 57.29 reported by
the Ministry of Health?"?2. Our findings showed that
the surgical specialties whose applicants achieve
scores above this mean were ophthalmology, otorhi-
nolaryngology, and general surgery. Our findings co-
incide with the study of Rinard et al.,'® where
otolaryngology was one of the best-ranked special-
ties among surgical specialties in Texas, USA. The
specialties below the mean corresponded to trauma-
tology and orthopedics and gynecology and obstet-
rics, this observation of low scores at the ENARM
contrast with results of the matching program in USA,
where this specialties achieved higher accepted than
general surgery'.

Comparison of minimum and maximum
scores achieved by surgical specialties

Along the 8 years assessed, it was evident that the
ranking of the five surgical specialties was preserved
for the MinSco (Fig. 1C), in descendent order otorhino-
laryngology, ophthalmology, General surgery, trauma-
tology and orthopedics, and gynecology and obstetrics.
On the contrary, for the MaxSco, an entanglement of
scores was evident along the 8 years, representing the
change of ranking for the surgical specialties at differ-
ent years (Fig. 1D). For this visualization of data, we
also did not find no publications where the performance
among medical specialties were compare®.

Comparison of minimum and maximum
scores between Mexicans and IMG in each
surgical specialty

Our findings reveled that Mexicans and IMG got
similar passing grades, which might indicate an
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Figure 3. Forecasting trends between minimum and maximum scores of Mexicans and International Medical Graduates.

Mexican {nimum score IMG
Ranking Specialty Specialty Ranking
1 Ophthalmology | 74.472 |=—————> 75.714 | Ophthalmology 1
2 Otorhinolaryngology | 74.223 » 75.084 | Otorhinolaryngology 2
3 General surgery | 72.778 > 72917 | General surgery 3
4 Traumatology and Orthopedics | 70.528 > 70.861 | Traumatology and Orthopedics 4
5 Gynecology and Obstetrics | 69.333 [——> 69.806 | Gynecology and Obstetrics 5
Mexican Maximum score MG
Ranking Specialty Specialty Ranking
1 General surgery | 86.723 |=—————> 79.889 | General surgery 1
2 Traumatology and Orthopedics | 85.278 78.508 | Ophthalmology 3
3 Ophthalmology | 85.000 77.806 | Otorhinolaryngology 5
4 Gynecology and Obstetrics | 84.555 - 77.167 | Gynecology and Obstetrics 4
5 Otorhinolaryngology | 83.694 A 76.972 Traumatology and Orthopedics 2

Figure 4. Ranking displacement in Mexican specialties when compared with the scores of International Medical Graduates.

equivalent level of education in their medical schools;
this finding differs from a previous report from USA
that observed in 8 years for the orthopedic surgery
residency applicants that national got better scores
than IMG3. The absence of significant differences in

the minimum scores in all specialties comparing Mexi-
can and IMG can also be interpreted as a high com-
petitiveness across all specialties. However, the
MaxSco clearly revealed the superiority of Mexicans
above IMG for all specialties; which reflect a better
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level of preparation for this exam. This score revealed
a large gap in knowledge between Mexicans and IMG
test-takers'.

Positive and negative trends in the
minimum and maximum scores between
Mexicans and IMG in each surgical
specialty

The limited information about trends for applicants
matching into USA specialties has been previously
addressed; most of the foreign articles describe the
performance of specific specialties, without a com-
parison between their nationals and IMG2. The use
of the minimum score in our study revealed a fierce
competition among medical specialties as four of
them showed a positive and significant trend, with the
exception of gynecology and obstetrics. This trend is
similar to a USA report for the surgical specialties
(surgery, plastic surgery, orthopedic surgery, otolar-
yngology, and obstetrics and gynecology) since each
specialty has a different mean score for individuals
that are accepted in the match'®. We learned from our
findings that there is still missing information and we
do not know which scores at specialties are ruled by
the applicants every year and which others by the
level of difficulty of the exam; an additional analysis
will be necessary to understand how the number of
residency positions influences the scores at each
medical specialties.

Comparison of 5-year forecasting trends
between minimum and maximum scores of
Mexicans and IMG

The predictive images help us to understand that
for Mexicans the gap between MinSco and MaxSco
will decrease for general surgery, gynecology and
obstetrics, and ophthalmology, however, for IMG gy-
necology and obstetrics, traumatology and orthope-
dics, and ophthalmology. It means there are only two
out of five surgical specialties (gynecology and obstet-
rics, and ophthalmology) between Mexicans and IMG
share the same learning trend.

Ranking of specialties between Mexicans
and IMG

From this analysis we learned that both, Mexicans
and IMG depict the same ranking in the order of

selected specialties; although Mexicans observed
mildly lower MinSco (Fig. 4). For the MaxSco, the 1
specialty with the highest scores is general surgery,
this fact represent a challenge for future applicants,
as they would have to get the best scores to be se-
lected for a residency position. In general, Mexicans
achieved the highest scores. It was interesting to ob-
serve that traumatology and orthopedics was the 2™
place for Mexicans but the 5™ for IMG.

Limitations of the study

Several limitations need to be acknowledged for this
study. With the ENARM, the Mexican Secretariat of
Health get to select the best candidates each year with
reasonable confidence, but a number much higher than
the accepted is left without entering a medical spe-
cialty; we did not analyze those numbers as this topic
was out of the scope of our study. Furthermore, we did
not comment the context regarding the offer and de-
mand of Mexican physicians per number of inhabitants;
in 2015, Mexico had 2.2 physicians per 1000 popula-
tion, including professionals in the private sector, these
numbers represent a significant disparity in the distri-
bution of human health resources in the country. The
same year, the USA reported a ratio of 3.1 physicians
per 1000 inhabitants?. Although the number and needs
of the medical specialists are not found fully identified,
the number of existing doctors and possible training at
the current rate will be insufficient for the needs of the
countrys. We did not get deep in the analysis of which
medical schools correspond the test-takers with the
highest scores, as this information was not available in
the annual CIFRHS reports. Our assessment did not
perform subgroup performance differences considering
age, gender, the race of test takers, English as a sec-
ond language because all these items were not publicly
available. The same limitations had been addressed in
previous reports from USMLE; residency program di-
rectors look in the ENARM results for the best candi-
dates for their programs, considering all aspects of a
student’s application and an interview; however, we did
not took into account intangible factors such as away
rotations, personal interactions, membership, and re-
search experience, although all of them might influence
the chance of matching', they were not assessed in
the context of this paper. Other topics no included in
this study were the need needed to examine whether
there is an ideal applicant-to-position ratio that would
allow surgical residency coordinators to remain selec-
tive in their choices or whether increasing the number
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of surgical residency positions would dilute the quality
of successful candidates.

Conclusions

Our study provides objective and valuable informa-
tion for residency program directors looking for the best
candidates for their programs and also to applicants,
revealing that ENARM represents a market of high-
performance test-takers across the surgical specialties.
Mexicans and IMG achieved similar entrance scores,
but Mexicans showed a higher MaxSco over IMG in all
surgical specialties. The comparisons using scores al-
lows program directors to understand which specialties
have become more competitive relative to others or
their evolution in previous years. Future studies are
needed to explore if ENARM scores can be predictive
of performance on subsequent assessments of spe-
cialty in-training and certification examinations.
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