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SUMMARY
BACKGROUND: To describe the current distribution and historical evolution of undergraduate courses in medicine in Brasil.

METHODS: Analytical cross-sectional study of secondary data. Through the Ministry of Education, the data of the medical courses were
obtained, and through the Brazilian Institute of Geography and Statistics, the population and economic data of the Brazilian states
were obtained.

RESULTS: In Brasil, there were 298 medical courses (1,42 courses / million inhabitants) in January 2018, totaling 31,126 vacancies per
year, with 9,217 gratuitous vacancies (29.6%) and 17,963 vacancies in the hinterland (57, 7%). In Brazilian states, there are positive and
statistically significant (p <0.001) correlations of the variables: "vacancies” and “population” (R 0.92); “vacancies” and “gross domestic
product” ("GDP”) (R 0.83); “percentage of vacancies in the hinterland” and “population in the hinterland” (R 0.71) and “percentage of
vacancies in the hinterland” and “GDP” (R 0.64). There was a negative and statistically significant correlation between “gratuitous
vacancy percentage” and “GDP” (R -0.54, p = 0.003). More paid courses than gratuitous courses and more courses in the hinterland than
in the capitals have been created since 1964, in proportions that have remained similar since then, but in higher numbers since 2002.

CONCLUSIONS: The distribution of medical courses in Brasil correlates with the population and economical production of each state. The
expansion of Brazilian medical education, which has been accelerated since 2002, is based mainly on paid courses in the hinterland, in
the same pattern since 1964.
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INTRODUCTION

The current concern of Brazilian society regarding
medical education, its quality, number of job open-
ings, and access to it by the population is well-known'.
There is evidence that the concentration of human
resources in health is associated with improved indi-
cators of population health; thus, the evaluation of
the distribution of these resources in health systems
becomes imperative?>.

Programs to provide and institute medical ser-
vices in the interior of Brasil date back to the deploy-
ment of the Rondon Project, in 1968%. Since then,
various programs encouraging medical work in the
countryside, some of them facilitating opening new
medical schools, have been implemented, culminat-
ing, most recently, in the More Doctors Medical Pro-
gram (Programa Mais Médicos), launched in 2013°.
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Since then, the interest in describing the distribution
of medical schools across the Brazilian territory has
grown and was embodied by an interinstitutional
study initiated in 2014 named “Medical Demography

in Brasil”®

. The publication, which is currently in its
fourth update, presents the distribution of medical
schools and their openings in Brasil, per state of the
federation and region, according to their “public” or
“private” nature and its location in “capitals” or the
“hinterland”. The data indicated a distribution of
vacancies proportional to the population of Brazil-
ian states, with a predominance of private schools
(mainly in the South and Southeast regions) and
located in hinterland cities®.

In order to seek a better understanding of the
mechanisms that determine the distribution of
medical schools in Brasil, we questioned whether
population, economic, or political pressures are its
main determinants. To answer this question, we
correlated the population and gross domestic prod-
uct of each state with the number of vacancies in
medical schools, as well as its characteristics of gra-
tuitousness and hinterland location. Additionally,
we sought to identify the influence of the political
alignment of the country in the distribution and
characteristics of schools, describing the growth
in the number of programs and their behavior of
gratuitousness and hinterland location throughout
historical periods based on the administrations of
the federal government.

METHODS

This is an analytical cross-sectional study based
on secondary data obtained from public databases.
We searched the E-MEC website of the Ministry of
Education (http://emec.mec.gov.br/) and obtained data
from undergraduate medical courses in Brasil by the
31st January 2018. By using the “advanced search”
tool, selecting “graduate program”, filling it out with
the word “medicine”, marking the item “exact search”,
and selecting each Brazilian state, we obtained the fol-
lowing information: name of the institution of higher
education, free or paid access, year of beginning, num-
ber of annual vacancies, and municipality of location.

The data about the population of each Brazilian
state, their Gross Domestic Product (GDP), and popu-
lation residing in their capitals were obtained by con-
sulting the results of the 2010 demographic census
on the Brazilian Institute of Geography and Statistics

(IBGE) website (https:/censo2010.ibge.gov.br/). We
considered the population residing in the hinterland
of each state as the difference between the total state
population and the population of the municipality cor-
responding to the capital of the state.

For the historical analysis, we considered the
following periods: Colony and Empire (1808-1889),
Old Republic (1890-1929); Vargas Period (1930-1944);
Pre-Military Period (1945-1963); Military Period (1964-
1984); Sarney Government (1985-1989); Collor-Ita-
mar (1990-1993); Fernando Henrique (1994-2001);
Lula (2002-2009); Dilma (2010-2015), and Temer
(2016-2018).

We created a database in Excel™ 2010 (Microsoft®)
and, from it, exported and analyzed the data using
Statistica ™ 13.3 (Tibco®).

RESULTS

Table 1 presents the number of undergraduate
medical programs and their annual vacancies in each
Brazilian state, in addition to the number of gratu-
itous vacancies and vacancies in programs in cities
located in the hinterland of the states. In Brasil, until
January of 2018, there were 298 undergraduate med-
ical programs, totaling 31,126 anual vacancies, 9,217
gratuitous (29.6% in relation to the national total), and
17,963 located in the hinterland of the country (57.7%
in relation to the national total).

The Brazilian population, according to the 2010
Demographic Census, is 190,755,799, of which
145,289,754 (76.2%) reside outside the city corre-
sponding to the capital. The Brazilian GDP in the same
year was R$ 3,770,085 million. The largest population
(21,262,199 inhabitants, 21.6% of the national total)
and the largest GDP (R$ 1,247,596 million, 33.1% of
the national GDP) are found in the state of Sao Paulo.

Figure 1a analyzes the correlation between the vari-
ables “annual vacancies in medical programs” and the
“population” in Brazilian states and the Federal Dis-
trict, with a Spearman coefficient of 0.92 (p<0.001).
Figure 1b presents the correlation between the vari-
ables “annual vacancies in medical programs” and
“GDP” in Brazilian states and the Federal District, with
a Spearman coefficient of 0.83 (p<0.001). Figure 1c cor-
relates the variables “percentage of annual vacancies
in medical programs located in the hinterland” and
“percentage population residing in the hinterland” in
Brazilian states, with a Spearman coefficient of 0.71
(p<0.001). Figure 1d, analyzes the correlation between
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TABLE 1. ANNUAL NUMBER OF VACANCIES IN UNDERGRADUATE MEDICAL SCHOOLS IN BRAZILIAN STATES

Number of vacancies in medical schools in Brazilian states (absolute number and percentage in relation to the national total), free vacancies

(absolute number and percentage in relation to the state total), vacancies located in the hinterland (absolute number and percentage in relation
to the state total), gratuitous vacancies located in the hinterland (absolute number and percentage in relation to the number of vacancies in the
hinterland of the state) and gratuitous vacancies located in the capital (absolute number and percentage in relation to the number of vacancies
in the state capital)

State Medical Vacancies Gratuitous Vacancies in the Gratuitous vacancies Gratuitous vacan-
schools Vacancies hinterland in the hinterland cies in the capital
SP 55 6,279 (20.1%) 756 (12.0%) 4,465 (7111%) 575 (12.9%) 181(10.0%)
MG 43 4,475 (14.3%) 1,405 (31.4%) 3,213 (71.8%) 1,085 (33.8%) 320 (25.4%)
R| 20 2,821(9.0%) 694 (24.6%) 1,655 (58.7%) 240 (14.5%) 454 (38.9%)
PR 19 1,894 (6.0%) 490 (25.9%) 1135 (59.9%) 300 (26.4%) 190 (25.0%)
BA 19 1,798 (5.7%) 673 (37.4%) 838 (46.6%) 453 (54.1%) 220 (22.9%)
RS 19 1,762 (5.6%) 680 (386%) 1,402 (79.6%) 440 (31.4%) 240 (66.7%)
GO 12 12.82 (41%) 220 (17.2%) 1,048 (81.7%) 10 (10.5%) 10 (47.0%)
PE 10 1,110 (3.5%) 510 (45.9%) 340 (30.6%) 220 (64.7%) 290 (37.7%)
CE 1,036 (3.2%) 400 (38.6%) 400 (38.5%) 160 (40.0%) 240 (37.7%)
PB 9 1,026 (3.2%) 265 (25.8%) 544 (53.0%) 120 (221%) 145 (30.1%)
SC 12 910 (2.9%) 140 (15.5%) 810 (89.0%) 40 (4.9%) 100 (100%)
PA 6 610 (1.9%) 310 (50.8%) 60 (9.8%) 60 (100%) 250 (45.5%)
Pl 7 601 (1.9%) 240 (39.9%) 190 (31.6%) 10 (57.9%) 130 (31.6%)
TO 6 600 (1.9%) 160 (26.7%) 420 (70.0%) 100 (23.8%) 60 (33.3%)
AM 5 585 (1.8%) 290 (49.6%) 48 (9.2%) 48 (100%) 242 (451%)
MA 6 579 (1.8%) 330 (57.0%) 330 (57%) 230 (69.7%) 100 (40.2%)
ES 5 570 (1.8%) 80 (14.0%) 270 (474%) 0 (0.0%) 80 (26.7%)
AL 5 495 (1.5%) 210 (42.4%) 60 (12.1%) 60 (100%) 150 (34.5%)
DF 5 476 (1.5%) 156 (32.8%) - - -
RN 5 472 (1.5%) 280 (59.3%) 180 (381%) 180 (100%) 100 (34.2%)
MT 6 431(1.3%) 240 (55.7%) 280 (65%) 160 (571%) 80 (53.0%)
MS 5 388 (1.2%) 268 (69.1%) 140 (36.1%) 140 (100%) 128 (51.6%)
ORA 4 325 (1.0%) 40 (12.3%) 75 (231%) 0 (0.0%) 40 (16.0%)
SE 3 300 (1.0%) 160 (53.3%) 60 (20.0%) 60 (100%) 100 (41.7%)
AC 2 161(0.5%) 80 (49.7%) 0 (0.0%) - 80 (49.7%)
RR 1 80 (0.2%) 80 (100%) 0 (0.0%) - 80 (100%)
AP 1 60 (0.2%) 60 (100%) 0(0.0%) - 60 (100%)
Brasil 298 31,126 9,217 (29.6%)" 17,953.001 (57.7%)" 4,891 (27.2%)" 4170 (32.9%)"

Source: E-mec, accessed on the 31st January 2018. * Percentage in relation to the national data

TABLE 2. IN EACH PERIOD OF BRAZILIAN HISTORY: UNDERGRADUATE MEDICAL SCHOOLS CREATED IN BRASIL

Created medical schools (absolute number and percentage in relation to the current total), gratuitous medical schools created (absolute number
and percentage in relation to the total at the time), medical schools created in the hinterland (outside of municipality capitals, absolute number
and percentage in relation to the total at the time), Brazilian population and schools/million inhabitants ratio

Historical Created medi- | Gratuitous medical schools | Medical Schools created in | Brazilian popula- | Medical school/mil-
period cal schools created in the period the hinterland in the period | tion™ lion inhabitants
1808-1889 2(0.7%) 2 (100%) 0 (0.0%) 14,333,915 014

1890-1929 8 (2.7%) 8 (100%) 1(12.5%) 30,635,605 0.33

1930-1944 2(0.7%) 2 (100%) 0 (0.0%) 41,236,315 0.29

1945-1963 25 (84%) 19 (76.0%) 9(35.7%) 51,944,397 0.7

1964-1984 36 (121%) 13 (361%) 26 (72.2%) 121,150,573 060

1985-1989 3(1.0%) 1(33.3%) 3(100%) 146,917,459 0.52

1990-1993 1(0.3%) 0 (0.0%) 1(100%) 146,917,459 0.52

1994-2001 30 (101%) 10 (33.3%) 20 (66.7%) 169,590,693 063
2002-2009 69 (23.2%) 17 (24.6%) 42 (60.9%) 190,755,799 0.92

2010-2015 85 (28.5%) 31(36.5%) 66 (77.6%) 204,450,649t 1.28

2016-2018 37 (12.4%) 9 (24.3%) 34 (91.9%) 209,240,607% 142

Total 298 112 203

Sources: E-mec, acessed on the 31st January 2018. * IBGE, population estimates, 1890, 1920, 1940, 1960, 1980, 1991, 2000, and 2010.1 IBGE, population estimate, 2015. { IBGE
population estimate, 2018.
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the variables “percentage of annual vacancies in medi-
cal programs located in the hinterland” and the “GDP”
in Brazilian states, with a Spearman coefficient of 0.64
(p<0.001). There are positive and statistically signifi-
cant correlations between these variables. Figure 1e
considers the correlation between the variables “per-
centage of gratuitous vacancies in medical schools”
and “GDP” in Brazilian states and the Federal District,
with a Spearman coefficient of -0.54 (p= 0.003). Note
that there is a negative and statistically significant cor-
relation between the variables. There was no signifi-
cant correlation between the percentage of gratuitous
vacancies in the hinterland and the percentage of the
population residing in the hinterland or the GDP of
the states.

Table 2 presents the number and characteristics of
the undergraduate medical programs created in each
period of Brazilian history, correlated to the Brazilian
population growth. On the percentage of gratuitous-
ness, the table shows a single inflection point: after
1964, the proportion of gratuitous courses is signifi-
cantly lower than in the previous period (p<0.001,
Fisher’s exact test). The same year marks the inflec-
tion point for the percentage of hinterland location:
after 1964, the proportion of courses in the hinter-
land is significantly higher than in the previous period
(p<0.001, Fisher’s exact test). These percentages have
not changed significantly since then. As for the quanti-
tative aspect, the year that marks a significant change
is 2002: between 1964 and 2001, the course/million
inhabitants ratio remained stable between 0.52 and
0.63. After 2002, it increased gradually, between 0.92
and 1.42. The difference between the averages of the
index in the two periods (1964-2001 vs. 2002-2018) is
significant (p=0.04, t-test).

DISCUSSION

In the present study, we observed correlations
between the distribution of vacancies in medical
schools in Brazilian states and their populations
and economic production. The data correlation does
not allow us to infer cause and effect relationships,
because the opening of a medical school in a munic-
ipality, especially in medium-sized ones, can attract
people and business to the region just as much as the
population growth and economic development of a
municipality can create a need and the conditions
necessary for the opening of a medical school. Both
relationships can be true and complementary.

There are also correlations between the percentage
of the population residing in the hinterland of each
state, the state’s GDP, and the percentage of vacan-
cies in medical schools in the hinterland. In the same
way, we can consider a possible two-way relationship
of cause and effect: a more populous and productive
hinterland allows the emergence of medical schools,
which in turn enriches the social and economic life of
cities in the hinterland.

We also found a significant negative correlation
between the state GDP and the percentage of gratu-
itous vacancies in medical schools. This finding rein-
forces the link between the growth of a region and
the emergence of private medical schools. Thus, we
can deduce that the expansion of medical education in
Brasil has occurred at a more accelerated pace where
there is more economical and population growth and
that the private initiative is the main force behind
this expansion.

The analysis of historical data (Table 2) shows that
the proportion of gratuitous medical schools located
in the capitals was predominant until 1964. From then
on, paid programs and located in the hinterland of
states became more predominant. Since 1964, the
proportion of gratuitous medical schools created in
each period has varied between 24% and 36%, with no
significant difference between any of the subsequent
governments, and the hinterland location has varied
between 62% and 91%. The trend toward the expan-
sion of medical education by means of paid programs
seems to have started even before that, from the end
of the Getilio Vargas administration', but it was cer-
tainly consolidated during the military period and so
remained ever since. In quantitative terms, it should
be noted that the medical school/million inhabitants
ratio, which remained stable between 0.52 and 0.63
from 1964 until 2001 (number of medical schools fol-
lowed the population growth), jumped to 0.92 in the
period from 2002 to 2009 and increased progressively
until 2018, reaching 1.42 medical schools per million
inhabitants (number of medical schools growing faster
than the population).

We cannot say that all medical education located in
the hinterland is predominantly offered through paid
schools because the percentage of gratuitous vacan-
cies in the hinterland of the states (27.2%) is not sig-
nificantly different from the national average (29.6%),
nor from the percentage of gratuitous vacancies in
the state capitals (32.9%). The correlation between the
percentage of gratuitous vacancies in state hinterlands
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FIGURA 1. CORRELATIONS BETWEEN VACANCIES IN MEDICAL SCHOOLS AND POPULATION OR GROSS DOMESTIC
PRODUCT IN BRAZILIAN STATES.
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with the GDP or with the percentage of the population
residing in the hinterland was not significant. What
can be observed is the great variability between states
in the distribution of gratuitous vacancies between
the capital and the hinterland: some maintain a sim-
ilar proportion between capital and hinterland (SP,
10.0% and 12.9%; CE, 37.7%, and 40.0%; MT, 53.0%
and 57.1%); others have a greater proportion of gratu-
itous vacancies in the capitals (SC, 100% and 4.9%; RJ,
38.9% and 14.5%; RS, 66.7% and 31.4%); while others
have a lower proportion in the capitals (BA, 22.9% and
54.1%; 37.7%, and 64.7% PA, 45.5%; and 100%). Three
states have 100% of vacancies in the capitals gratu-
itous (SC, RR, and AP), and six states (PA, AM, AL,
RN, MS, and SE) have 100% of their vacancies in the
hinterland gratuitous. Therefore, in some states, the
spread of medical schools in the hinterland occurred
predominantly through paid schools, while in others,
through gratuitous schools, whereas in most states,
both cases occurred.

The scientific literature gives scant attention to
the number and characteristics of medical schools
worldwide and in Brasil. Particularly, there are no
data on the number of vacancies in medical schools,
only about the number of schools. For this reason,
we can compare the data on the number of medical
schools (and not vacancies) in Brasil with global data.
It is important to highlight that this comparison has
less reliability than that based on the number of vacan-
cies: in some countries, medical schools offer a large
number of annual vacancies (and, therefore, there is a
small number of medical schools in the country), while
in Brasil we have an average of around 100 annual
vacancies per medical school.

In Brasil, there are currently 1.42 medical schools
per million inhabitants. A study from 2014 found 0.20
medical schools per million inhabitants in the African
continent; 0.81 in the Americas; 0.28 in Asia; 0.55 in
Europe; and 0.81 in Oceania’. These data place Bra-
sil above the global average and the average of the
American continent in terms of the number of medical
schools in relation to the population; we found that
such accelerated growth took place from 2002.

In 2002, Eckhert® traced the number and distri-
bution of medical schools using publicly available
information from the yearbook of the World Health
Organization (WHO): at that time, three countries
had more than 100 medical schools: China (150),
India (144), and the USA (144). In 2007, Boulet et al.?
reported that over a third of medical schools were in

four countries: India (219), the USA (147), China (130),
and Brasil(84). In 2014, Duvivier et al. 7 identified the
countries with the highest number of medical schools:
India (304), Brasil(182), the USA (173), China (147), and
Pakistan (86). From a perspective of the production of
human resources, such concentration suggests that
the distribution of medical schools is determined not
only by the population need™®.

The qualitative characteristics of each school,
such as their “free” or “paid” nature, could be more
directly influenced by political factors™®™. Our study
detected a single change in the proportion of “free”
to “paid” programs over the analyzed historical peri-
ods, in which the proportion was reversed, with the
predominance of paid schools after 1964. Since then,
there has been no significant change in this pattern
in any subsequent period. Regarding the investigation
of the population access routes to medical education,
this study has the limitation of not presenting data
on public funding for access to paid programs. Since
2001, the Brazilian Ministry of Education offered the
Student Financing Fund (FIES) program, which may
indicate that, although the driving force behind the
expansion of medical education from the second half
of the 20th did not come from public investments,
from the 21st century, public resources were invested
in education differently (offering financial credit for
low-income students to attend paid institutions)®. In
addition, other factors may be listed as facilitators of
access to higher education: when a school is estab-
lished in hinterland cities, even “paid” ones, students
can save on expenses regarding housing or moving to
another city, all of which would be necessary in order
to have access to a “gratuitous” institution in a more
distant capital with a higher cost of living, for example.

Finally, it is worth emphasizing that our study did
not explored the correlation between the distribution
of medical schools and subsequent city of work of
graduated doctors. The factors that influence this pro-
cess are complex and include multiple variables of
economic and social nature (local working conditions,
regional conditions of diagnostic and therapeutic sup-
port, and the educational possibilities for the profes-
sionals and their relatives).

Despite the limitations, studies like this provide
valuable data for a more thorough evaluation of
the scenario of medical schools in the country and
subsidize the development of strategies that pro-
mote a better distribution of physicians across the
national territory.

199

REV ASSOC MED BRAS 2020; 66(2):194-200



MEDICAL SCHOOLS IN BRASIL: POPULATION, ECONOMIC AND HISTORICAL ANALYSIS

CONCLUSION

This study showed that Brasil had, in January of
2018, 298 medical schools, totaling 31,126 annual vacan-
cies, of which the minority were gratuitous (29.6% of
the vacancies), and most were located in the hinterland
of the country (57.7% of the vacancies). The distribution
of vacancies across Brazilian states is directly correlated
to the population and Gross Domestic Product of each
state, and the proportion of vacancies in the hinterland
of Brazilian states also correlates directly to the propor-
tion of the population residing in the hinterland and the
Gross Domestic Product of each state. However, the
proportion of gratuitous vacancies in medical programs
is inversely correlated to the Gross Domestic Product of

each state. We also found that the expansion in number
of Brazilian medical schools grew more than the pop-
ulation from 2002, predominantly due to paid schools
located in the hinterland of states, a characteristic that
has remained unchanged since 1964.
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OBJETIVO: Descrever a distribuigdo e evolugdo histérica das vagas em cursos de graduagdo em medicina no Brasil.

METODOS: Estudo transversal analitico de dados secunddrios. No Ministério da Educagdo obtiveram-se dados dos cursos de medicina
e no Instituto Brasileiro de Geografia e Estatistica foram obtidos dados populacionais e econémicos dos estados.

RESULTADOS: Havia no Brasil, até janeiro de 2018, 298 cursos de medicina (1,42 curso/milhdo de habitantes), totalizando 31.126 vagas
anuais, com 9.217 vagas gratuitas (29,6 %) e 17.963 vagas no interior do Pais (57,7%). Nos estados hd correlacdes positivas e significativas
(p<0,001) das varidveis: “vagas em medicina” e “populagdo” (R 0,92); “vagas em medicina” e “produto interno bruto” (“PIB”) (R 0,83);
‘percentual de vagas em medicina no interior” e “populagdo no interior” (R 0,71) e “percentual de vagas em medicina no interior” e “PIB”
(R 0,64). Hd correlagdo negativa e significativa entre “percentual de vagas gratuitas” e “PIB” (R —0,54, p=0,003). Passaram a ser criados
mais cursos pagos do que gratuitos e mais cursos no interior do que nas capitais a partir de 1964 (p <0,001), e a relagdo curso/milhdo
de habitantes aumentou a partir de 2002 (p<0,001).

CONCLUSOES: A distribuigdo de vagas em cursos de medicina no Brasil correlaciona-se a populagdo e a produgdo econémica de cada
estado. A expansdo do ensino médico brasileiro, acelerada além do crescimento populacional a partir de 2002, ¢ baseada principalmente
em cursos pagos no interior dos estados brasileiros, caracteristica inalterada desde 1964.

PALAVRAS-CHAVE: Educagdo médica. Faculdades de medicina. Brasil. Populagdo. Produto Interno Bruto.
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