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SHORTAGE OF NEUROLOGISTS IN THE
BRAZILIAN AMAZON

Neurologic disorders, including headache, epilepsy,
and cerebrovascular disease, are common sources of
medical consults and hospital admissions.1 Condi-
tions such as stroke, the world’s second leading cause
of death, are medical emergencies that demand
fast and efficient actions to reduce mortality and dis-
ability rates. These 2 points highlight the growing
importance of neurology health care in developing
countries.

Brazil is an emerging country with rising eco-
nomic development over the last 20 years and with
the world’s 7th wealthiest economy. However,
Brazil’s ranking on the United Nations’ Human
Development Index (79th position, based on 2014
data) is paradoxically low in comparison to its eco-
nomic status. Brazil’s continental dimensions amplify
the inequalities among its regions, and the Amazon is
the least developed area of the country. In this article,
we discuss some of the reasons for the paucity of
neurologists within the Brazilian Amazon. Further-
more, we discuss possible new strategies to ease those
public health inequalities in the near future.

According to the Brazilian Institute of Geogra-
phy and Statistics, the country’s population was esti-
mated to be 202,768,562 in 2014; a total of
17,231,027 (8.4%) of these inhabitants lived in
the Brazilian Amazon, distributed over 3,869,637
km2, which corresponds to 45% of the national ter-
ritory, the lowest demographic density in Brazil2

(figure). The Brazilian Amazon has a marked and
diffuse poverty, with a per capita household income
of about $190 USD, half of the per capita income of
the Southeast region, the most developed area of the
country.

Brazil has 1.66 neurologists per 100,000 inhabi-
tants,3 greater than the minimum of 1 neurologist
per 100,000 inhabitants recommended by the
WHO and greater than the average found on the
American continent.3 On the other hand, states that
compose the Brazilian Amazon have an average of 0.5
neurologists per 100,000 inhabitants, a ratio
comparable to most Arab countries and better than

sub-Saharan Africa. Brazilian regional inequality also
is reflected in the distribution of specialists: in the
Southeast region, the ratio is 2 neurologists per
100,000 inhabitants.3

The scarcity of physicians in the Brazilian Amazon
is aggravated by a lack of transport infrastructure,
which limits the free movement of health professio-
nals through the Amazonian hinterlands and vast ex-
tensions of the rainforest. The majority of
neurologists in the Amazon are concentrated in the
states’ capitals, and neurologic care for hinterland in-
habitants is extremely rare, forcing these populations
(including riverbank and indigenous people) to travel
great distances and wait several months for a neuro-
logic consultation.

The number of neurologists can be increased
through the training of new specialists. In Brazil,
there are 76 neurology residency programs, which
offered 233 positions in 2014; only 3 positions were
offered in hospitals located in the Brazilian Amazon.
A recent inquiry showed that physicians from other
regions of Brazil have little interest in moving to the
Amazon, and the majority of medical doctors gradu-
ated from Amazonian universities do not come back
after their specialty training in other regions.3 Fur-
thermore, physicians living in the Amazon have the
shortest clinical medical activity time in Brazil (about
25 years in a lifetime), probably due to migration to
other regions or other countries.3

Considering the low number of neurologists in the
Brazilian Amazon, the scarce regional training of new
neurologists, the low migration of these specialists
from other regions, and the lack of interest in existing
neurologists to live in the Amazonian hinterland cit-
ies, neurologic care in the Brazilian Amazon is
unlikely to improve over the next few years. A signif-
icant change in public health policies directed at
enhancing the specialty of neurology within the Bra-
zilian Amazon is imperative in this setting.

Experiences from other developing countries can
be used as a model for the Brazilian Amazon neuro-
logic care problem. In Honduras, a partnership
between a local university and the World Federation
of Neurology has increased the training of new
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neurologists, easing the great deficit of specialists in
this country.4 In the Ecuadorian Amazon, missions
organized by local and foreign health professionals
provide neurologic consultations for an underserved
rural population.5

Another strategy that could also be tested and
implemented in the Amazon is telemedicine. Devel-
oped countries such as Canada, Portugal, the
Netherlands, and the United States have success-
fully used telemedicine to provide neurologic care
to low population density regions. In Brazil, teleme-
dicine was officially authorized by the Federal Med-
ical Council in 2002. This ancillary channel of
clinical care is well-suited to the Brazilian Amazon,
helping to offer neurologic consultations in areas
with extremely low population density and difficult
access.

As with other deprived areas of the country, the
Amazon urgently needs additional public resources
and investments to improve its health care facilities.
It is also critical to develop residency programs in the
region and to improve the training of new physicians
graduated from Amazonian universities every year.
Local universities must assume responsibility over
gaps in public health care and neurology should be
acknowledged and included within these challenges.
In this context, partnerships with private institutions
and international organizations such as the World
Federation of Neurology are essential to expand

neurologic care to this underserved region with a
long history of governmental neglect.
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Figure The Brazilian Amazon

(A) Map of Brazil, with red area indicating Brazilian Amazon (available at http://upload.wikimedia.org/wikipedia/commons/thumb/5/5c/North_Region_in_Brazil.
svg/2000px-North_Region_in_Brazil.svg.png). (B) City of Belém do Pará, one of the major cities of Brazilian Amazon (available at http://upload.wikimedia.org/
wikipedia/commons/d/d9/Bel%C3%A9m_from_SE_01.jpg).
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