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Telemedicine as support for primary care referrals
to neurologists: decision-making between different
specialists when guiding the case over the phone

Telemedicina como apoio a atencao priméria para encaminhamento ao neurologista:
tomada de decisao entre diferentes especialistas ao guiar o caso pelo telefone

Carlos Eduardo MANTESE', Emanuelle Roberta da Silva AQUINO', Mariana Duque FIGUEIRA', Livia RODRIGUES,
Josue BASSO', Priscila RAUPP DA ROSA?

ABSTRACT

Background: Brazil’'s public health system, the largest in the world, faces great challenges in establishing access to specialized care
for all Brazilians. “Regula Mais Brasil” is a structuring project from the Ministry of Health that aims to optimize the referral process
for specialized care throughout Brazil and uses telemedicine to support primary care physicians. The high demand for support and
referralsinthe neurology specialty raises questions about what the difficulties and doubts in managing these patients are and whether
the training of the coordinating physician influences the orientation and outcome of referral. Methods: In a retrospective analysis on
a database, all teleconsultations in the neurology specialty were evaluated. The diagnoses were categorized using the ICD-10 and
according to the specialty of the coordinating teleconsultant for multiple comparisons. Results: In total, 1687 teleconsultations were
conducted between January 10 and December 2, 2019, in the cities of Belo Horizonte and Porto Alegre and in the Federal District.
The most frequent area of doubt for doctors was about epilepsy. After discussion via telemedicine, 25% of the referrals were avoided
and the specialty of the teleconsultant physician did not impact the decision made: 72.3, 72.6 and 66.5%, in relation to approval by
neurologists, family doctors and other experts, respectively. Conclusion: Increasing access to specialists, not only for patients but
also for doctors, helps in achieving early resolution of issues of greater difficulty for primary healthcare doctors, thus resulting in
lower numbers of referrals.
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RESUMO

Introducéo: O maior sistema publico de satide do mundo tem um grande desafio para estabelecer acesso a atencao especializada
a todos os brasileiros. O Regula Mais Brasil € um projeto estruturante do Ministério da Salde que visa otimizar o processo de
referenciamento para atencao especializada no territorio brasileiro e utiliza a telemedicina para suporte de médicos da atencao
priméaria. A elevada procura de apoio e encaminhamento na especialidade de neurologia desperta o questionamento sobre quais
sao asdificuldades e dlvidas no manejo desses pacientes e se a formacao do médico reguladorinfluencia a orientacao e o desfecho
do encaminhamento. Métodos: Em uma analise retrospectiva do banco de dados, foram avaliadas todas as teleconsultorias da
especialidade de neurologia, os diagnosticos foram categorizados pelo CID-10 e por especialidade do teleconsultor regulador para
comparacoes multiplas. Resultados: No total, 1.687 teleconsultorias foram realizadas de 10 de janeiro a 2 de dezembro de 2019,
nas cidades de Belo Horizonte, Porto Alegre e Distrito Federal. A area de divida mais frequente dos médicos era sobre epilepsia.
Apbs a discussao por telemedicina, 25% dos encaminhamentos foram evitados e a especialidade do médico teleconsultor nao
impactou nadecisdotomada(72,3,72,6 €66,5%) emrelacdo a aprovacao por neurologistas, médico de familiae outros especialistas,
respectivamente. Conclusao: Aumentar o acesso nao apenas de pacientes, mas dos médicos aos especialistas contribui para que
os temas de maior dificuldade para os médicos da Atencao Primaria a Saude sejam resolvidos precocemente, resultando em um
menor nimero de encaminhamentos.

Palavras-chave: Telemedicina; Acesso aos Servicos de Salde; Equidade em Salde; Atencédo Primaria & Saude; Neurologia.
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INTRODUCTION

Brazil's national health system, the Sistema Unico de Saiide
(SUS) has undergone major changes over the last 20 years: a
structured and coordinated healthcare system has been cre-
ated and primary care has been defined as the main setting
of the healthcare system. Despite these changes, the popu-
lation complains about difficult access to medical care and
fragmentation of its service network, with important gaps
between primary and specialized healthcare. Many refer-
rals of patients to specialized care are made without ade-
quate information, without definition of priority level and
without counter-referral. Consequently, referral processes
frequently result in lack of continuity of care and delays in
health assistance'***.

There is a pent-up high demand for consultations within
secondary and tertiary care. Especially in neurology, there
are long waiting lists for consultations. In the city of Porto
Alegre, in the south of Brazil, the average waiting time for
a neurology consultation was 342 days in December 2018°.
Nonetheless, the complexity of the cases does not seem to
justify the increasing numbers of referrals to neurologist.
Studies in Brazil have reported that the main complaints
in neurological clinics are headache, secondary prevention
of stroke, epilepsy follow-up® and diagnoses of dementia’,
depending on the cohort.

Approximately 80% of cases can be diagnosed and
resolved within primary care by a good clinical doctor with
adequate training and support. Through this, referral of seri-
ous or surgical cases can be prioritized, considering that
delays in diagnosing and treating neurological conditions can
worsen patient care and quality of life®*'°. Telemedicine may
be a solution for supporting doctors in remote areas in a con-
tinental country like Brazil who have different levels of train-
ing due to the absence of any policy of continuing medical
education. This could help primary care physicians (PCPs)
to manage some neurological conditions in the primary care
setting'!, as already reported in Canada by Bradi et al., where
direct communication between PCPs and specialists through
the eConsult system avoids 30% of referrals'.

In a pragmatic effort to solve the related problems of
referrals from primary healthcare (PHC) to different spe-
cialists, the Brazilian Ministry of Health (MH) launched the
project “Regula Mais Brasil” in a public-private partnership
with Hospital Sirio-Libanés, a major private hospital in Sdo
Paulo. This was inspired by the successful experience of the
pilot telehealth study TelessatideRS-UFRGS in the south of
Brazil®. The “Regula Mais Brasil” goal is to qualify the man-
agement of patients with frequent problems within primary
health care and to reduce the waiting times for specialized
consultations through an e-referral system and telephone-
based support in different Brazilian regions.

The objectives of this article were to describe the most
frequent doubts presented by PCPs during teleconsultations,
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to compare decision-making between neurologists or other
specialists when guiding the conduct of cases over the phone
and to evaluate how a teleconsulting service between doc-
tors can reduce the numbers of unnecessary referrals to sec-
ondary and tertiary care.

METHODS

In this partial analysis on the “Regula Mais Brasil” proj-
ect, we report on 1687 neurology teleconsultations that were
carried out between January 10, 2019, and December 2, 2019.
As part of the institutional development support program for
SUS, a federal law of 2009 determines that hospitals certified
for excellence will receive tax exemptions to subsidize proj-
ects. The thematic areas and purposes of these projects are
defined by the Ministry of Health, along with the population
or cities to be benefited. It is the responsibility of hospitals of
excellence to deliver the scientific production, infrastructure
and payments of the professionals that are needed to carry
out these projects.

Project infrastructure and logistics

The technological infrastructure was formed by three
call centers located in Sdo Paulo, Porto Alegre and Brasilia.
Information on this has been published in another study".

A free call phone line is open Mondays through Fridays,
from 800 a.m. to 5:30 p.m. to PCPs in two cities (Porto
Alegre, capital and largest city of Rio Grande do Sul, and Belo
Horizonte, capital and largest city of Minas Gerais), one state
(Amazonas) and the Brazilian Federal District (Figure 1).
The participating locations were determined by the Ministry
of Health and obeyed predefined criteria: intervention by
local governments with the Ministry of Health requesting sup-
port, length of the queue, waiting time and number of judicial

Figure 1. Causes of teleconsultation according to group of disorders.



procedures that had been filed, demanding consultations with
specialists. Neurology assistance by means of teleconsultation
is available for Porto Alegre, Belo Horizonte and the Federal
District, totaling a population of 6 million people involved
on this study. Through teleconsultations, not only neurolo-
gists, but also family physicians and other specialists answer
the PCP questions in real time, using evidence-based-medi-
cine protocols and guidelines, and taking local conditions
into consideration. Referral decisions are based on the referral
protocols for consultations with specialists, as published by
the Health Department of Rio Grande do Sul, and approved
by the Ministry of Health for use in the project. The docu-
ment considered nine pathological conditions that would
be sensitive to PHC and guided referrals for emergencies in
severe cases or in the presence of warning signs. The final deci-
sion about referral always belonged to the PCP and the legal
accountability was shared between the physicians.

Through this service, PCPs have the opportunity to dis-
cuss cases and decide, with the specialist support, whether
referral is required. Furthermore, they can discuss the man-
agement of clinical cases in the primary care setting, whether
the patient has been referred to a specialist or not. No con-
tact between the patient and teleconsultant occurs during
the e-Consult process. This is a teleconsultation service that
does not extend to patients. It is important to note that for a
case to be referred, the PCP needs to submit the case descrip-
tion via the online referral platform for reading and evalua-
tion by the teleconsulting doctors of the “Regula Mais Brasil”
project. To make the call, prior referral via the platform is not
mandatory. Thus, many PCPs prefer to first discuss the case
over the phone and then submit it on the platform.

Patients are not required to provide their informed con-
sent because the research ethics committee has taken the
view that the intervention that the project is implementing
is a modification in the patient management process that
does not harm the patient’s autonomy. The “Regula Mais
Brasil” project has been approved by the ethics committee of
Hospital Sirio-Libanés.

A cost-effectiveness study is being carried out to inform the
Brazilian government whether the telemedicine strategy is asso-
ciated with improvement of the patient management process.

Statistical analysis

A qualitative evaluation was done by one of the neurolo-
gist teams using Business intelligence tools. Teleconsultations
were grouped according to decision, place, reason for refer-
ral and expert who conducted the discussion. A qualitative
analysis was performed by an auditing physician, to identify
the type of orientation and the need for a second opinion
between teleconsultants.

A descriptive analysis was conducted with the aim of pre-
senting the characteristics of the patients who were referred
and the referral requests. The questions were categorized
according to topic and type and were analyzed quantitatively.
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Categorical variables were expressed as the absolute fre-
quency (n) and percentage (%). Quantitative variables were
described as the mean and standard deviation. Associations
between categorical variables were ascertained using the chi-
square and Fisher’s exact tests. Analyses with p<0.05 were
considered statistically significant.

RESULTS

A total of 1687 teleconsultations relating to neurology,
with data available, were conducted between January 10 and
December 2, 2019, from the cities of Belo Horizonte and Porto
Alegre, and from the Federal District. During this period,
the project received 10,780 calls relating to all 12 specialties
served. The average length of time per call was 6.8 minutes.
The city of Belo Horizonte had the highest number of calls,
totaling 1,388 cases discussed over the period. The most com-
mon international disease codes (ICD-10) were G40 (epilepsy
and idiopathic epileptic syndromes defined by their (focal)
(partial) location with focal onset seizures), R51 (headache)
and 164 (stroke, not specified as hemorrhagic or ischemic),
respectively 23.7,17.0 and 8.2% (Figure 1). The patients’ mean
age was 49.5 years and 58.6% were women.

Most of the cases (54.2%) were discussed with a neurolo-
gist, while 35.1% were discussed by a PHC and 10.7% by phy-
sicians in other specialties, guided by protocol decisions.
The service is available 47.5 h per week and neurologists
cover 73% of the service period (Table 1).

An overall analysis on the sample showed that 25% of
the referrals were avoided using the teleconsultations and
that there were no differences in decision made, based on
the teleconsultant physician’s specialty (approval indexes
of 72.3, 72.6 and 66.5% for neurologists, family physicians
and other specialists, respectively) among cases referred for
teleconsultation.

Comparison of neurologists versus family doctors or phy-
sicians certified in other specialties showed that there were
no statistical differences between the numbers of patients
approved for specialist consultation, referred to an emer-
gency service or returned for PHC resolution. However, in
comparison with family physicians, teleconsultants from
focal medical specialties other than neurology guided more
case management at PHC units (33.5 vs. 25%; p=0.042),
through returning referrals to PHC, while family physicians

Table 1. Epidemiological and demographic characteristics.

Sociodemographic characteristics

Age, mean (SD) 49.5(20.8)
Place (n, %)
Belo Horizonte 1,388 (82.3)
Porto Alegre 151 (8.9)
Federal District 148 (8.8)
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referred patients more often to an emergency service than
did physicians in other specialties (2.4 vs. 0%; p=0.042).

Out of the total, 906 cases were discussed by PCPs in an
attempt to accelerate referrals that had already been com-
pleted on the online platform but had not yet been attended
at the secondary center. Of these, 72.7% were approved
for consultations with neurologists. In the meantime, 663
phone contacts were made before the PCPs send the refer-
rals, i.e. these cases was not submitted to the online platform.
The objective was to ask for orientation in making decisions
about diagnoses and treatments. Out of these, 60.1% were
cases that could not be resolved at the PHC unit, and refer-
ral was approved by the teleconsultant. Placing the referral
on the referral platform before the discussion seems to influ-
ence the teleconsultation outcome, given that the number of
approvals is greater than it is in cases with discussion with-
out previous referral (72.7 vs. 60.1%; p<0.000). The decision
rates according to the teleconsultants specialty are shown
in Table 2.

A detailed analysis of the teleconsulting electronic
records showed that neurologist teleconsultants recom-
mended treatment or diagnostic tests more often than did
family physicians or other focal specialist teleconsultants
(26.1, 17.3 and 28.9%; p=0.000, Pearson chi-square).

Out of the 1687 cases discussed, the diagnosis or treat-
ment approach in 394 cases (23.4%) was altered through dis-
cussion of the case, which gave rise to suggestions for the
diagnosis or treatment (Table 3).

DISCUSSION

This is one of the first published papers about telehealth
in neurology in Brazil. In a scenario of scarcity of data on the
attendance of certain pathological conditions within PHC,
this study makes a contribution through bringing to light the
profile of the frequent doubts of PHC doctors regarding the
neurology specialty. It confirms that telemedicine is a tool

Table 2. Decision rate according to the teleconsultant’s specialty.

that may add to the care provided for patients. In this proj-
ect, the referral process based on teleconsultation avoided
almost 30% of specialist referrals, which corroborates the
findings from studies conducted in other countries with dif-
ferent public healthcare setups'>'®. In one of these, in Canada,
eConsult was able to avoid 34% of referrals, and the PCPs
received information for a new course of action'.

Referral systems are organizational structures that play
animportant role in improving access to care. They bridge the
gaps between levels of care, prioritize cases of greater sever-
ity and avoid unnecessary referrals'®"®!%, Specialists are
limited in number and have irregular geographical distri-
bution. A teleconference between a PCP and a neurologist
may anticipate the patient’s treatment and even avoid long-
distance travel for this patient. Improvement in technology
has allowed some problems to be managed more easily, and
telephone support for primary care can make up for some
professional shortages in poorer regions. Nonetheless, even if
this increases the ability of PHC to resolve cases, we believe
that investments in and policies to promote continuing med-
ical education for PCPs is crucial for improving healthcare
in Brazil.

Future results from the “Regula Mais Brasil” project may
provide support for defining public policies aimed towards
structuring complex regional telemedicine coordination and
improving the populations access to specialists. A project
that was scheduled for completion in December 2020 has

Table 3. Teleconsultants recommendations of treatment or
diagnostic tests, stratified according to teleconsultant specialties.

Cases with diagnostic or

Specialty (total=1,687) therapeutic orientation, n (%)

Neurologist (919) 240 (26.1)
Family Medicine (588) 102 (17.3)
Other specialties (180) 52 (28.9)

Out of all the cases seen, 23.4% received some type of guidance regarding
treatment and diagnosis. PCPs tended to advise less frequently than did
other specialists, in a significant way (p<0.000).

Cases already referred for consultation with a neurologist

Teleconsultant’s specialty (total=906)

Referral to a neurologist, n (%)

Recommendation of treatment
and follow-up at PHC, n (%)

Neurologist (452) 353 (78.1)
Family Medicine (340) 254 (74.7)
Other specialties (114) 85 (74.6)

99(21.9)
86 (25.3)
29 (25.4)

Cases with shared decision-making before the referral

Teleconsultant’s specialty (total=663)

Referral to a neurologist, n (%)

Recommendation of
treatment at PHC, n (%)

Referral to emergency
service, n (%)

Neurologist (401) 254 (63.3)
Family Medicine (214) 145 (67.8)
Other specialties (48) 33(68.8)

130 (32.4) 17 (4.2)
65 (30.4) 4(1.9)
10(20.8) 5(10.4)

Complete data were available for a total of 1,569 cases.
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already evaluated 342,000 cases and aims to reach 500,000
people in five locations.

Neurological conditions are highly prevalent among
patients who seek healthcare and PCPs routinely diagnose
and manage many common neurological diseases by taking
a holistic view in which the patient’s context is understood®.
Opportunities to apply teleneurology beyond acute ischemic
stroke have encouraged formation of a network to enable
patients to have an early diagnosis and adequate treatment,
thereby increasing the scope of neurologists’ assistance when
approached from PHC via telemedicine.

The heterogeneity of neurologist distribution within
Brazil is an important factor to be considered. Our study
involved regions with a higher average number of neurolo-
gists. Overall, Brazil has an average of 2.46 neurologists per
100,000 inhabitants®, i.e., greater than the average of 0.7 for
all the Americas® The average for the Federal District is
6.18; Porto Alegre (state of Rio Grande do Sul) 3.66; and Belo
Horizonte (state of Minas Gerais) 2.38%. However, some loca-
tions in Brazil, like most of the states in the northern region,
have less than 1.0 neurologist per 100,000 inhabitants (the
state of Amazonas has 1.16), and the geographical distribu-
tion of these specialists within states is unequal®. It is also
important torealize that these rates include all the specialists
registered in Brazil and do not represent the rate of special-
ists available for PHC referrals within the public secondary
and tertiary networks. In addition, the number of specialist
consultations available to patients who depend exclusively
on the public healthcare system is not always proportional
to these rates. These considerations lead us to infer that in
the north of Brazil, use of telemedicine to support healthcare
professionals may be more effective than in the cities evalu-
ated in this paper.

As a non-randomized study, this investigation was not
appropriate for testing the agreement between assessments
made by neurologists versus those made by physicians in
other specialties during discussions on cases. However, it
could be seen that there was no difference in outcome
between neurologists and physicians in other specialties.

References

These preliminary findings show the feasibility of providing
training and comprehensive protocols for physicians with
generalist training, to enable them to screen for neurologi-
cal disease that are sensitive to PHC, such as headache and
secondary prevention post-stroke. Nevertheless, neurolo-
gists seemed to contribute more information about treat-
ment during teleconsultations, which leads us to speculate
whether this might be related to the reliability of receiving
direct recommendations from specialists.

Our focus in this paper was to show that referrals can
be avoided through telehealth support. One limitation of
our study was that we did not follow the cases that we have
discussed to ascertain their outcomes. Therefore, we do
not know whether patients had searched for another
way to consult a neurologist, by using the supplementary
healthcare system (private system) or finding a neurolo-
gist in the public healthcare system without going through
the referral system. However, we believe that this is not
necessarily a bias, because the PCPs could rediscuss the
cases whenever they needed to and had the central role in
making referral decisions.

In the emergency context, use of telemedicine in neu-
rology is widespread, with expansion of telestroke coverage
over the last decade in different countries. However, there
are also opportunities for use of telemedicine in managing
neurological disorders®. These include replacing or comple-
menting in-office evaluations, decreasing the time between
follow-up visits, reducing the disparities in access to health-
care and promoting education and training through interac-
tions between PCPs and tertiary referral centers.

Telehealth support can help PCPs avoid 29% of refer-
rals. This could be used in locations where there are short-
ages of neurologists and could help to reduce care costs.
In Brazil, the country with the fifth largest population in the
world, with continental dimensions, regional social and cul-
tural differences and inequity in medical service availability,
telehealth could be used to make up for these differences,
thereby improving medical outcomes and patient access to
healthcare at the appropriate level of complexity.

1. O’Malley AS, Reschovsky JD. Referral and consultation
communication between primary care and specialist physicians.
Arch Intern Med. 2011 Jan;171(1):56-65. https://doi.org/10.1001/
archinternmed.2010.480

2. Blundell N, Clarke A, Mays N. Interpretations of referral
appropriateness by senior health managers in five PCT areas in
England: a qualitative Investigation. Qual Saf Health Care. 2010
Jun;19(3):182-6. https://doi.org/10.1136/qshc.2007.025684

3. Senitan M, Alhaiti AH, Gillespie J, Alotaibi BF, Lenon GB. The referral
system between primary and secondary health care in Saudi Arabia

for patients with type 2 diabetes: a systematic review.J Diabetes
Res. 2017;2017:4183604. https://doi.org/10.1155/2017/4183604

Mantese CEA et al. Telemedicine support for primary care referrals to neurologist consult.

4. Mendes EV. A construcao social da atencao primaria & satde.
Brasilia (DF): Conselho Nacional de Secretéria de Saude; 2015

5. Secretaria Municipal de Saude de Porto Alegre. Available from:
http:/lproweb.procempa.com.br/pmpa/prefpoa/sms/usu_doc/
janeiro_subespecialidades_-_janeiro_2019.pdf

6. De Marchi Assuncéao C, Taques CH. Profile of neurological disorders
in an adult neurology clinic in araucaria Brazil.J Neurol Sci 2017
Oct;381(Suppl);381:433-4. https://doi.org/10.1016/j.jns.2017.08.3437

7. Antonio TJO, Ribeiro CP, Dos Santos DT, Henriques VM, da Silva
LCL, Vieira FG. The main neurologic diagnoses from a neurology
outpatient clinic in Rio de Janeiro, Brazil. Neurol Int. 2019
Jun;11(2):8129. https:/doi.org/10.4081/ni.2019.8129

303


https://doi.org/10.1001/archinternmed.2010.480
https://doi.org/10.1001/archinternmed.2010.480
https://doi.org/10.1136/qshc.2007.025684
https://doi.org/10.1155/2017/4183604
http://lproweb.procempa.com.br/pmpa/prefpoa/sms/usu_doc/janeiro_subespecialidades_-_janeiro_2019.pdf
http://lproweb.procempa.com.br/pmpa/prefpoa/sms/usu_doc/janeiro_subespecialidades_-_janeiro_2019.pdf
https://doi.org/10.1016/j.jns.2017.08.3437
https://doi.org/10.4081/ni.2019.8129

304

Willis AW, Schootman M, Evanoff BA, Perlmutter JS, Racette BA.
Neurologist care in Parkinson disease: a utilization, outcomes,
and survival study. Neurology. 2011 Aug;77(9):851-7. https://doi.
org/10.1212/WNL.0b013e31822¢9123

Ney JP,Johnson B, Knabel T, Craft K, Kaufman J. Neurologist
ambulatory care, health care utilization, and costs in a large
commercial dataset. Neurology. 2016 Jan;86(4):367-74. https://doi.
org/10.1212/WNL.0000000000002276

Lowerison MW, Josephson CB, Jetté N, Sajobi TT, Patten S,
Williamson T, et al. Association of levels of specialized care with risk
of premature mortality in patient with epilepsy. JAMA Neurol. 2019
Nov;76(11):1352-8. https://doi.org/10.1001/jamaneurol.2019.2268
Zhou C, Crawford A, Serhal E, Kurdyak P, Sockalingam SThe Impact
of Project ECHO on participant and patient outcomes: a systematic
review. Acad Med. 2016 Oct;91(10):1439-61. https:/doi.org/10.4081/
ni.2019.8129

Ana C. Bradi, Lucian Sitwell, Clare Liddy, Amir Afkham, Erin Keely
Ask a neurologist: what primary care providers ask, and reducing

referrals through eConsults. Neurol Clin Pract. 2018 Jun;8(3):186-91.

https://doi.org/10.1212/CRJ.0000000000000458

Harzheim E, Goncalves MR, Umpierre RN, da Silva Siqueira AC,
Katz N, Agostinho MR, et al. Telehealth in Rio Grande do Sul, Brazil:
bridging the gaps. Telemed J E Health. 2016 Nov;22(11):938-44.
https://doi.org/10.1089/tmj.2015.0210

Motta RM, Raupp da Rosa P, Santana LGJ, Zuanazzi MVD, Rodrigues
AS, Gadenz SD, et al. Estrutura Tecnolégica para um Sistema

de Teleconsultoria e Teleregulagao do Sistema Unico de Saude:
Construcgao e Implantacgéo.J Bras Tele. 2019 Jul, 6(1): 25-30
Williams L, O'Riordan S, McGuigan C, Hutchinson M, Tubridy N. A
Web-based electronic neurology referral system: a solution for an
overburdened healthcare system? Ir Med J. 2012 Oct;105(9):301-3.

Arg Neuropsiquiatr 2021;79(4):299-304

20.

21.

22.

23.

Chirra M, Marsili L, Wattley L, Sokol LL, Keeling E, Maule S, et al.
Telemedicine in Neurological Disorders: Opportunities and
Challenges. Telemed J E Health. 2019 Jul;25(7):541-50. https:/doi.
0rg/10.1089/tmj.2018.0101

Harzhein E, Siqueira AC, Katz N, dal Moro RG, Bastos CM, D’Avila

OP et al. Telemedicine as a health care coordination driver: much

more than technology. 2016. 231-240. In: Comité Gestor da Internet

no Brasil. Tic Satde 2015: Pesquisa sobre o uso das tecnologias

de 18 informagao e comunicacao nos estabelecimentos de satde
brasileiros. Sdo Paulo: Comité Gestor da Internet no Brasil; 2016. 452p.

Dahl M, Walters D, Daly-Jelinek L, Greener E. Web-based referral
and triage system, successfully improves access to tertiary cardiac
services within the Queensland Health Central Area Health District
for patients with Acute Coronary Syndrome (ACS). Heart Lung Circ.
2008;17(Suppl 3):5110. https://doi.org/10.1016/j.hlc.2008.05.264

Kapoor R, Avendano L, Sandoval MA, Cruz AT, Sampayo EM,
Soto MA, et al. Initiating a standardized regional referral and
counter-referral system in Guatemala: a mixed-methods study.
Glob Pediatr Health. 2017 Jul;4:2333794X17719205. https://doi.
org/10.1177/2333794X17719205.

Gregory, PM. Neurologic Disease: the tragedy and the hope. Preface. Prim
Care. 2015 Jun;42(2):xi-xii. https:/doi.org/10.1016/j.pop.2015.03.001

Scheffer M, coord. Demografia Médica no Brasil 2018. Sao Paulo, SP:
Departamento de Medicina Preventiva da Faculdade de Medicina
da USP; Conselho Regional de Medicina do Estado de Sao Paulo;
Conselho Federal de Medicina; 2018. 286p.

World Health Organization. Atlas: Country Resources for Neurological

Disorders. 2. ed. Geneva: WHO; 2017.

Domingues RB, Mantese CE, Silva Aquino E, Fantini FG, Nitrini R, Prado
G.Telemedicine in neurology: current evidence. Arq Neuro-Psiquiatr.
2020 Dec;78(12):818-26. https://doi.org/10.1590/0004-282x20200131.


https://doi.org/10.1212/WNL.0b013e31822c9123
https://doi.org/10.1212/WNL.0b013e31822c9123
https://doi.org/10.1212/WNL.0000000000002276
https://doi.org/10.1212/WNL.0000000000002276
https://doi.org/10.1001/jamaneurol.2019.2268
https://doi.org/10.4081/ni.2019.8129
https://doi.org/10.4081/ni.2019.8129
https://doi.org/10.1212/CPJ.0000000000000458
https://doi.org/10.1089/tmj.2015.0210
https://doi.org/10.1089/tmj.2018.0101
https://doi.org/10.1089/tmj.2018.0101
https://doi.org/10.1016/j.hlc.2008.05.264
https://doi.org/10.1177/2333794X17719205
https://doi.org/10.1177/2333794X17719205
https://doi.org/10.1016/j.pop.2015.03.001
https://doi.org/10.1590/0004-282x20200131

