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Summary

Objective: to analyze the educational quality of graduates through the following academic indicators: 
a. Occupational mobility, b. Number and type of scientific publications, c. Publication of chapters or 
medical literature, d. Postgraduate studies, and e. Certification by the corresponding specialty board. 
Method: descriptive cross-sectional study. Different databases were reviewed, the following stand 
out: 1. List of graduates. 2. Registry of the different specialties; National Regulatory Committee of 
Medical Specialties Councils to know both the certification status, and in the General Management 
of Professions, belonging to the Ministry of Public Education, the professional certificate status. 
3. Index of journal authors (PubMed, Embase, Medline), 4. Databases of medical insurance and 
health institutions in Mexico and 5. Databases of Postgraduate Degrees in Medicine Results: The 
academic indicators of 14,770 medical specialists who graduated from the Sub-direction of Medical 
Specialties of the unam in the last six years were analyzed. The trajectory of the graduates shows a 
gradual increase in the percentage of board certifications, number of published articles, and post-
graduate courses. Nearly 60% of the specialists work in Mexico’s three largest cities. Conclusion: 
the number of graduated specialists is insufficient in quantity and distribution to cover the health 
needs of the country. Despite the increase in scientific production, there is still a need to increase 
the number of research projects, and scientific publications by graduates. It is necessary to rethink 
medical specialty programs in accordance with health care needs, and the international context.
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Resumen
Objetivo: analizar la calidad educativa 
de los egresados mediante los siguientes 
indicadores académicos: a. Movilidad 
ocupacional, b. Número y tipo de pu-
blicaciones científicas, c. Publicación 
de capítulos o literatura médica, d. 
Estudios de posgrado y e. Certificación 
por el consejo de la especialidad corres-
pondiente. Método: estudio transversal 
descriptivo. Se revisaron diferentes bases 
de datos entre las que destacan: 1. Lista 
de egresados 2. Registro de las diversas 
especialidades; Comité Nacional Nor-
mativo de Consejos de Especialidades 
Médicas para conocer el estado de la 
certificación y en la Dirección General de 
Profesiones, perteneciente a la Secretaría 
de Educación Pública, para conocer el es-
tado del certificado profesional. 3. Índice 
de autores de revistas (pubmed, embase, 
medline), 4. Bases de datos de seguros 
médicos e instituciones de salud de la 
República Mexicana y 5. Bases de datos 
de posgrados en medicina. Resultados: 
se analizaron los indicadores académicos 
de 14,770 médicos especialistas egresa-
dos de la Subdirección de Especialidades 
Médicas de la unam en los últimos seis 
años. La trayectoria de los egresados 
muestra un incremento paulatino en el 
porcentaje de certificaciones del con-
sejo, número de artículos publicados y 
cursos de posgrado. Alrededor de 60% 
de todos los especialistas trabaja en las 
tres ciudades más grandes de México. 
Conclusión: el número de especialistas 
graduados es insuficiente en cantidad y 
distribución para cubrir las necesidades 
de salud del país. A pesar del aumento 
en la producción científica, aún persiste 
la necesidad de incrementar la realiza-
ción de proyectos de investigación y 
publicación científica de los egresados. 
Es necesario replantear los programas 

de especialidad médica de acuerdo con 
las necesidades de atención a la salud y 
al contexto internacional.

Palabras clave: México, educación 
médica, egresados, especialidades 
médicas, certificación

Introduction
Human resources are one of the es-
sential pillars of the health care system. 
The responsiveness, performance, and 
benefits this system can offer depend, 
to a large extent, on the knowledge, 
skills, and motivation of the people re-
sponsible for providing health services; 
such is the case of general practitioners 
and, of course, of specialist physicians.1 

The quality of training programs for 
physicians in general, and specialists in 
particular, has been a growing concern 
in recent years in various countries, 
including Mexico.2,3 

Nowadays, the training of good 
medical specialists is more complex, not 
only because of the enormous advances 
in knowledge related to medicine and 
health, the large amount of scientific 
information published daily, and the 
number of technologies available to 
prevent, diagnose, and repair damage 
to health, but also because of the way 
in which all these factors have changed 
and continue to change societies in 
which medical specialists will provide 
their services.4-6 In this context, in which 
globalization and the valid demand 
of society to receive quality services in 
the attention to their health problems 
stand out, the School of Medicine of 
the National Autonomous University of 
Mexico (unam) faces new challenges in 
the fulfillment of its educational mission 
and assumes the responsibility to ensure 
that its plans and programs of postgradu-

ate medical studies are kept up to date 
to meet the purpose of responding to 
the new and foreseeable educational 
demands.5,6

The unam’s Graduate Studies Di-
vision (dep) offers the largest number 
of specialization programs in Mexico 
(78 out of 81 specialty programs), and 
has the largest number of students en-
rolled (11,366 out of 26,789 specialty 
students).5-7 Medical specialties are gov-
erned under the Single Plan of Medical 
Specialties (puem). This curricular 
plan, organized in a functional concep-
tual construction, is intended to lead 
medical educational actions, socially 
and culturally considered as valuable and 
professionally efficient; its design has 
been the result of discernment actions 
that establish various commitments 
agreed upon by the School of Medicine, 
health institutions, and Mexican special-
ists councils, it implies a free exercise 
to clearly define the purposes to which 
academic action should be oriented, and 
to specify the best resources and strate-
gies to achieve them. 5,6

Society demands that human 
resource training institutions guar-
antee the quality of their graduates. 
For this purpose, mechanisms have 
been established for the accreditation 
and evaluation of medical schools 
or faculties, and the certification of 
general practitioners and specialists.7-9 
It is known that in addition to the 
accreditation, evaluation and certifica-
tion processes, an indispensable factor 
for improving the quality of graduates 
are the studies of their careers and their 
follow-up; these studies provide an ob-
jective view of the training of physicians 
achievements and failures, and are basic 
tools for feedback and redesign of medi-
cal curricula and academic programs.
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At present, the performance of three 
substantive professional functions can be 
distinguished in a high-quality medical 
practice: the provision of quality medical 
care, the development of research, and 
the educational activities.5 These three 
functions, around which the puem is 
organized, guided the present study.

In Mexico, during the period in 
which this research was conducted, 
there was a lack of follow-up studies of 
graduates of medical specialties, so the 
present work aims to analyze the educa-
tional quality of physicians graduated in 
medical specialization from the Faculty 
of Medicine of the unam, in Mexico, 
from 2012 to 2018, by measuring indi-
cators such as: a. Validity of certification 
by the corresponding specialty board, 
b. Number of scientific publications in 
indexed journals, c. Publication of chap-
ters or medical literature, d. Postgraduate 
studies completed (master’s, doctorate or 
postgraduate high specialty in medicine 
- paem) and e. Geographical location 
where they practice their professional 
activity.

Methods
Descriptive cross-sectional study. 
Through a review of the databases of 
various organizations, among which the 
following stand out:
1.	 List of graduates from 2007 to 2017.
2.	 Registration of the various specialties 

in the National Regulatory Commit-
tee of Medical Specialty Councils 
(conacem), to know the certification 
status, and in the General Manage-
ment of Professions belonging to the 
Ministry of Public Education (sep) to 
know the professional license status.

3.	 Index of journal authors (pubmed, 
embase, medline) and list of authors of 
the virtual medical library of the unam.

4. Databases of postgraduate (master’s 
and doctoral) degrees in medicine.
This research was approved by the 

Research and Ethics Committee of the 
unam.

Results
The academic indicators of 14,770 
medical specialists graduated from the 
Sub-direction of Medical Specialties 
of the unam in the last six years were 
analyzed.

A.	 Certification of the graduates 
of the unam Subdivision of Medical 
Specialties by the corresponding specialty 
board.

In Mexico, conacem is the auxil-
iary organization of the Federal Public 
Administration in charge of supervising 
the knowledge, abilities, skills, aptitudes 
and qualification of expertise required 
for certification in the different medical 
specialties. It is composed of the National 

Academy of Medicine of Mexico, the 
Mexican Academy of Surgery, and 47 
medical specialty councils (with 118 
chapters).10 Figure 1 shows the percent-
age of certification at graduation by the 
corresponding specialty council, as well 
as the number of medical specialties with 
100% of their certified graduates. Figure 
1 shows a 31.8% increase of graduates 
with current certification upon gradua-
tion from the Division of Postgraduate 
Studies of the unam School of Medicine 
between 2012 to 2018. At the same time, 
the number of medical specialties with 
100% of their graduates certified upon 
completion of the specialty has increased 
more than seven times.

It is important to highlight that, 
from the 2012 generation to the one 
graduated in 2018, the specialties of Au-
diology, Otoneurology, and Phoniatrics 
100% of their graduates are currently 
certified.

Figure 1. Certification of Graduates of the Subdivision of Medical
Specialties of the unam by the Corresponding Specialty Board

Percentage of certification upon graduation

Number of specialties with 100% of their graduates certified
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B.	 Scientific Articles in Indexed 
Journals and Chapters in Medical Books 
Published by Graduates of the Subdivi-
sion of Medical Specialties of the unam.

Scientific publications, for gra-
duate medical specialists, are a source 
of knowledge that allows improving 
treatments, making evidence-based 
medicine and the disseminating clinical 
and technological advances. In Mexi-
co, the main organization in charge of 
regularizing scientific publications is 
the National Council of Science and 
Technology (Conacyt); up to 2013, it 
is reported that our country publishes 
17,662 scientific articles per year, being 
the second place in Latin America after 
Brazil and 28 worldwide. The world lite-
rature records that only twenty countries, 
with 10,051 publications in five years, 
are competing for high impact journals, 
the United States is in the first place.11,12

The decision to continue with 
medical education through a medical 
specialization shows interest in acquiring 
more knowledge and skills; as an institu-
tion of higher education, it is interesting 
to see if part of this acquired knowledge is 
reflected, in addition to the specialization 
of knowledge, in critical thinking based 
on evidence that translates into scien-
tific publications in indexed journals. 
Figure 2A shows the number of indexed 
publications at the year of graduation 
from the medical specialty, as well as 
the number of publications up to 2019 
for the generations from 2012 to 2018. 
Figure 2B shows the number of medical 
book chapters published at the year of 
graduation from the medical specialty, 
as well as the number of medical book 
chapters published up to 2019 by the 
generations from 2012 to 2018. Period 
shows a 20% increase in the number of 
chapters at the year of graduation from 

Figure 2A. Publications in indexed scientific journals by graduates
of the unam Medical Specializations Branch

Number of publications in indexed journals by 2019

Number of publications in indexed journals by the year of graduation 
from medical specialization
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Figure 2B. Chapters of medical books published by graduates of the 
unam Medical Specializations Branch

Number of medical book chapters published by 2019
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the medical specialty, while documen-
ting the continuity in the production of 
scientific articles and medical literature 
by graduates of other generations.

Table 1 illustrates the medical spe-
cialties and hospitals with the highest 
number of book chapters and articles 
published in indexed scientific jour-
nals. It is noted that Critical Medicine 
and Neurosurgery have significantly 
increased their production of scientific 
articles, while Psychiatry and Urology 
have increased their production of 
medical literature chapters in the last 
three years.

C.	 Postgraduate Studies Complet-
ed (Master’s, Doctorate or Postgraduate 
Studies of High Specialty in Medicine - 
paem) By Graduates of the Subdivision 
of Medical Specialties of the unam.

Figure 3 shows the number of 
medical specialists with another post-
graduate course at the end of their 
training, as well as the total number 
of graduates with other postgraduate 
studies completed up to 2019, for the 
generations from 2012 to 2018. It is 
important to note that around 80% 
of the postgraduate degrees belong to 
paem, followed by master’s and doctoral 
degrees in Medical, Dental, and Health 
Sciences.

D.	 Geographical Location where 
Graduates of the Subdivision of Medi-
cal Specialties of the unam Practice their 
Professional Activity.

On table 2, 54.3% of the graduated 
medical specialists practice their profes-
sional activity in four states: Mexico 
City, Jalisco, State of Mexico and Nuevo 
Leon. In contrast, nine states have less 
than 1% of graduates: Aguascalientes, 
Baja California Sur, Campeche, Colima, 
Guerrero, Nayarit, Tlaxcala, Quintana 
Roo, and Zacatecas.

Table 1. Specialties and clinical sites with the highest number of book 
chapters and articles published in indexed scientific journals

Specialties with the highest number 
of articles published in indexed 
journals*

Anesthesiology, Cardiology, General Surgery, Plastic and Reconstructive 
Surgery, Dermatology, Gynecology and Obstetrics, Internal Medicine, 
Ophthalmology, Medical Oncology and Pediatrics

Hospitals with the highest number 
of publications*

Dermatological Center “Dr. Ladislao Pascua”, abc Medical Center, Na-
tional Medical Center “Siglo xxi”, Médica Sur Clinic Foundation, General 
Hospital “Dr. Eduardo Liceaga”, Federico Gómez Children’s Hospital of 
Mexico, National Institute of Cardiology “Dr. Ignacio Chávez”, National 
Institute of Medical Sciences and Nutrition “Dr. Salvador Zubirán”, 
National Institute of Neurology, Neurosurgery “Manuel Velazco Suárez”, 
National Institute of Pediatrics, and the Conde de Valenciana Ophthal-
mology Institute Foundation.

Specialties with the highest number 
of publications*.

Cardiology, General Surgery, Critical Medicine, Internal Medicine, Neu-
rosurgery, Pediatric Neurology, Ophthalmology and Medical Oncology.

Hospitals with the highest number 
of published book chapters*.

abc Medical Center, National Medical Center “Siglo xxi”, National 
Medical Center “20 de Noviembre”, General Hospital “Dr. Manuel Gea 
González”, General Hospital “Dr. Eduardo Liceaga”, Federico Gómez 
Children’s Hospital of Mexico, National Institute of Cardiology “Dr. 
Ignacio Chávez”, National Institute of Medical Sciences and Nutrition 
“Dr. Salvador Zubirán”, National Institute of Neurology, Neurosurgery 
“Manuel Velazco Suárez”, and the National Institute of Pediatrics. 

*Alphabetical order

Figure 3. Postgraduate studies completed (master’s, doctorate
or postgraduate degree in medicine - paem)

Number of postgraduate students by 2019

Number of postgraduate students graduating from medical specialties
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Discussion 
Postgraduate courses offer the possibil-
ity of perfecting the skills developed 
during training in a higher education 
institution, promoting research activi-
ties, updating the theoretical contents 
acquired in the undergraduate program, 
and specialization of knowledge.

In the current national health sys-
tem, postgraduate medical specialization 
courses arise from the need and interest 
of a general practitioner to broaden his 
or her professional development with 
theoretical, technical, and methodologi-
cal knowledge, as well as skills and values, 
on a specific area of medicine.13

According to the oecd (Organi-
zation for Economic Cooperation and 
Development), in the United States, 
up to 88% of general practitioners will 
study a medical specialty, this percen-
tage decreases to 35% in Mexico. For 
this reason, it must be guaranteed that 
higher education institutions graduate 
the personnel that both the population, 
and health services require; therefore, it 
is essential to determine the academic 
quality of the people to be trained and 
the orientation that such training should 
have to adjust to institutional require-
ments, and population changes.

The Division of Graduate Studies at 
the unam, an area of medical specialist 
training, is the largest in the country and 
probably one of the largest in the world. 
In 2018 alone, 11,366 residents were 
enrolled in this program at one of the 
151 sites in the metropolitan area, and in 
the different states of Mexico. One third 
of the incoming students come from the 
unam, while more than two thirds come 
from other medical schools and faculties, 
both in the country and abroad. It is a 
national postgraduate program because 
students from all Mexico are enrolled,4 so 

Table 2. Geographical location where graduates
of the unam’s Medical Specialties Sub-Directorate
practice their medical specialties

State Number of Specialists % 

Mexico City 4452 30.1

Jalisco 1390 9.4

State of Mexico 1197 8.1

Nuevo Leon 989 6.7

Puebla 543 3.7

Veracruz 525 3.6

Guanajuato 494 3.3

Baja California 362 2.5

Michoacan 329 2.2

Chihuahua 328 2.2

Tamaulipas 323 2.2

San Luis Potosi 311 2.1

Yucatan 294 2

Coahuila 284 1.9

Sonora 282 1.9

Sinaloa 282 1.9

Oaxaca 262 1.8

Queretaro 249 1.7

Hidalgo 218 1.5

Chiapas 194 1.3

Tabasco 191 1.3

Morelos 185 1.3

Durango 178 1.2

Aguascalientes 144 1

Guerrero 144 1

Quintana Roo 124 0.8

Nayarit 112 0.8

Zacatecas 91 0.6

Campeche 84 0.6

Baja California Sur 76 0.5

Tlaxcala 69 0.5

Colima 64 0.4

Total 14770 100
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it is of great interest to know the trajec-
tory of its graduates. Among the teaching 
purposes of the specialties included in 
the puem are:

1.	 To train the student in the 
mastery knowledge, methods, and 
preventive, diagnostic, therapeutic, and 
rehabilitation techniques in the health 
case-problem, in their area of study. An 
indirect external evaluator of the previous 
point corresponds to the conacem and 
the different councils of each specialty, 
who, as in the United States, and Canada 
perform once or twice a year, depending 
on the Council, the certification of the 
different specialties; which is unders-
tood as the accreditation performed by 
specialists of similar training to that of 
the evaluated of recognized academic, 
clinical, and research prestige at the na-
tional level; it is used as a measure of the 
professional competencies of the subject 
in the practice of the specialty, regardless 
of the training institution or their job 
location.14 From 2012 to 2018, there 
has been an increase of 31.8% in the 
number of graduates of the Subdivision 
of Medical Specialties with current cer-
tification immediately after graduation 
(51.5% to 83.3%). At the same time, 
the number of medical specialties with 
100% of their graduates certified upon 
completion of the specialty has increased 
more than seven times (from three to 22 
specialties). Eight years after certification 
became mandatory, not all physicians 
who graduate from residency training 
are certified.

2.	 To provide the student with 
the institutional conditions that allow 
him/her to enter into the rigorous 
process of medical research in his/her 
specialization. Research is an important 
component during the training of the 
medical specialist. Its practice allows the 

development of critical appraisal skills 
for scientific articles, the promotion of 
critical thinking and continuous lear-
ning, and greater satisfaction with their 
academic training.15-18 The percentage of 
residents who have published an article 
varies according to the country, and the 
studied residency site, with differences 
as wide as 5% to 21% between North 
American residents who have not and 
have done a research rotation, respecti-
vely, to proportions such as 59.2% in the 
same country.18,19 In the Subdivision of 
Medical Specialties and in different clini-
cal sites, strategies have been designed to 
promote research during residency, some 
of which have had results in terms of:

A.	 Scientific production. From 
2012 to 2018, the 34.7% increase of 
publications in indexed journals, in the 
year of graduation from the medical 
specialty, (from 332 to 509) stands out.

B.	 Prestige of the academic pro-
grams where residencies have been 
carried out. The sep, in coordination 
with the Conacyt, based on institutional 
and program quality, has implemented 
the National Quality Graduate Program 
(pnpc), one of the policies of the gra-
duate program is to increase the largest 
number of Educational Institutions 
to participate in the program, and to 
promote good practices in training at 
this educational level, according to inter-
national trends and policies. Currently, 
the Subdivision has 81 courses enrolled 
in the Program.

However, the world literature re-
ports 0.8 publications per month and 
Mexico does not appear in this heading;12 
in the specific case of our graduates, a 
minimal part has a scientific publication 
upon graduation. In this regard, among 
the factors studied: having completed 
the higher years of residency, and having 

done an external rotation outside the 
country are variables associated with 
having published a scientific article, so 
it is necessary to implement strategies to 
improve and increase publications.

3.	 Encourage the generation and 
analysis of medical literature pertaining 
to their specialized field. In the same 
period of time, there was a 20% increase 
in the number of book chapters pub-
lished in the year of graduation from the 
medical specialty (123 to 153), while the 
continuity in the production of medical 
literature by graduates of other genera-
tions is documented. However, as with 
scientific publications, an analysis of the 
factors involved in the low production 
of medical literature among graduates 
is required in the search for areas of 
opportunity in the implementation of 
improvement strategies.

4.	 Continuous updating of medi-
cal graduates. To this end, master’s and 
doctoral programs offered by paem 
provide higher education in, either, 
a discipline or interdisciplinary area, 
deepening training in theoretical, tech-
nological and professional development 
for research, study, and specialized 
training. More than 80% of graduates 
of a medical specialty took another 
postgraduate course within one year of 
graduation.

Similarly, a review of the geogra-
phic distribution of graduate medical 
specialists reveals significant inequality 
and inequity among the country’s states; 
this is consistent with what has been 
reported in other parts of the world,20 
where a greater concentration of spe-
cialists is reported in a few large cities, 
in contrast with cities with hundreds 
of thousands of inhabitants and entire 
states with no or very poor coverage. 
The 2018 school workforce was mostly 
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concentrated in Mexico City (10,051 
out of 11,366). Therefore, an adequate 
planning of medical residency positions 
is required, which does not necessarily 
imply increasing positions in the existing 
sites but opening new specialty sites in 
the different states of the country, in 
support of a more efficient and equitable 
allocation of work positions.

We could say that the limitations of 
this study lie in the availability of data. 
Only the graduate medical specialists for 
whom information was available in one 
of the many databases could be counted 
and located.

The present study allows us for the 
first time to have an overview of: a) oc-
cupational mobility, b) number and type 
of scientific publications, c) publication 
of chapters or medical literature, d) post-
graduate studies in progress (master’s, 
doctorate, or high specialty course in 
medicine) and e) validity of the certi-
fication by the corresponding specialty 
board, of the graduates of the largest 
medical specialist training program in 
the country.

Conclusion 
Productivity in the research area is one of 
the elements of a multifactorial process 
that programs take into account when 
evaluating graduates. To our knowledge, 
there has been no analysis of raw data 
related to academic indicators at the 
time of graduation of medical specialists 
in Mexico; we consider that this study 
allows the identification of significant 
variables related to better performance at 
the end of training in a medical specialty. 
Based on the obtained information, the 
development and implementation of 
educational policies that improve the 
quality of medical training in our coun-
try can be encouraged.
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