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Access and regulation of specialized care in Rio Grande do Sul: 
the RegulaSUS strategy of TelessaúdeRS-UFRGS

Abstract  In Primary Health Care (PHC), ac-
cess, and integrality are strongly influenced by 
the coordination of care, which in turn receives a 
positive impact from the articulation of telehealth 
actions for teleregulation of care. We created a tel-
eregulation method (RegulaSUS Project) based 
on specific protocols firmly grounded in scientific 
evidence. From data of the regulatory system and 
TelessaúdeRS, we explored the effects of Regula-
SUS on PHC and access to specialized care. This 
method set comprehensive protocols, with a sig-
nificant mean reduction of 30% in the specialized 
visits queue over 360 days. It reduced waiting time 
for medical clinical visits (median of 66 days) but 
not for surgical appointments. Waiting times for 
queued cases varied inversely, increasing for clin-
ical and declining for surgical specialties. The use 
of teleconsultations unrelated to regulation in-
creased with the exposure of professionals to Reg-
ulaSUS. The intervention evidence potentiality in 
the integration of health systems, mainly among 
low- and middle-income countries, and makes 
telehealth act as a meta-service, building efficient, 
qualified, and equitable networks.
Key words  Primary Health Care, Telemedicine, 
Teleregulation, Outpatient care, Rio Grande do 
Sul
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Introduction

Access is a ubiquitous challenge, and a deficient 
gateway impairs the achievement of other essen-
tial attributes of Primary Health Care (PHC)1,2. 
Brazil has undergone an exponential expansion 
of PHC3 since the 1980s, which was not reflected 
in outpatient care, a professional demographic 
void where only 4.8% of doctors in the country 
work4. Likewise, the technological incorporation 
achieved by hospital care has not been extended 
to other levels of care. Thus, we have a scenario 
of heterogeneous PHC coverage, and it is difficult 
to prevent health conditions that are sensitive to 
it. This leads to excessive demand to specialized 
outpatient care and emergency care units5-7. It is 
ineffective to increase access by the isolated in-
creased expansion (Roemer’s Law)8 without go-
ing through the qualification of supply and the 
organization of demand, both of which are sen-
sitive to Telehealth actions9. As with the Unified 
Health System (Sistema Único de Saúde – SUS), 
there is no universality and integrality without 
equity; and there is no equity without a regulat-
ed care access. In PHC, access and integrality are 
highly influenced by the coordination of care1,10.

The Telehealth Center of Rio Grande do Sul 
(TelessaúdeRS), which is officially registered in 
the Brazilian National Register of Health Facili-
ties (CNES), is part of the Post-Graduation Pro-
gram in Epidemiology of the Faculty of Medicine 
of the Federal University of Rio Grande do Sul 
(UFRGS). It receives support and resources from 
the Ministry of Health, and the State Health Sec-
retariat of Rio Grande do Sul (SES-RS). With a 
group that was initially without great mastery or 
technological fluency, but with great naturalness 
to traverse Epidemiology and PHC, TelessaúdeRS 
started its activities in November 2007. We start-
ed from a vision of the future of health care with 
minimal barriers and with our feet firmly rooted 
in scientific thinking and applying the best cur-
rent biomedical knowledge. As we had few tech-
nological tools at hand, in 2007, we started the 
first teleconsulting using only text editors and 
e-mail servers, in asynchronous format9.

A decade later, despite telepresence becoming 
a reality in the day-to-day life of TelessaúdeRS 
(more than 20 thousand people evaluated by te-
leophthalmology as of 2017), technology contin-
ues to play a supporting role, as one of the center’s 
differentials is to provide tele-assistance based on 
current and robust evidence for the entire Bra-
zilian PHC. In 2013, to take the momentum for 
this leap forward, we took a step back and, coun-

tering the current of incorporating increasingly 
complex technologies, we adopted the technolo-
gy of the past millennium: conventional telepho-
ny9. The toll-free telephone line 0800 644 6543 
allowed us to reach all Brazilian states, achieving 
more than 145,000 telephone teleconsulting an-
swered in approximately six years, synchronously 
and at no cost to applicants. TelessaúdeRS also 
provides coverage in spirometry, dermatology, 
and stomatology for the entire state (more than 
40 thousand reports) and tele-education actions 
for the whole country (more than 40 thousand 
professionals certified in distance learning cours-
es, with about three million views of the online 
content, and more than 700 thousand downloads 
of the 22 smartphone applications produced)11.

The regulation of PHC referrals to specialized 
care is both a local and global problem. Popula-
tion aging, advances in biomedical knowledge, 
increased prevalence of health conditions, and 
progressively more stringent diagnostic crite-
ria have led to increased multimorbidity rates12. 
Thus, referrals to specialized care are expected 
to increase13,14. In the U.S., the rate that an out-
patient appointment leads to referral increased 
from 4.8% to 9.3% in the 1999-2009 period15. 
Adequate referrals increase the quality of care. 
Despite this, the high variability of referrals and 
the lack of clear parameters and acceptable refer-
ral rates suggest that both excessive and deficient 
use of specialized care occurs16-18. Moreover, high 
demand for referrals increases the waiting rate 
for specialist appointments19.

The development of mechanisms for the gate-
keeping by PHC is associated with improved out-
comes in the transition from care to specialized 
care20. We can expand clinical care and increase 
PHC resoluteness through the coordination and 
regulation of the network, thus reducing the 
risk of excessive investigations and treatments21. 
More importantly, this can increase patients’ ac-
cess to general practitioners and stimulate this 
relationship. Moreover, we can optimize the use 
of resources, avoid unnecessary travel, and in-
crease efficiency and equity in the management 
of waiting lists, obtaining objective definitions 
for the referral of each health condition22,23.

However, minimal information about patients 
is necessary to define the indication and priority 
for specialized care for this coordinating role and 
streamlined optimized use of PHC16,24-27. In this 
context, referral protocols can guide the PHC care 
and assist care coordination and regulation.

Despite this, the simple development of refer-
ral protocols does not warrant quality informa-
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tion, since professionals’ adherence to these pro-
tocols is usually low28. Regulatory actions must 
be implemented to ensure that the full potential 
of PHC is used before referral. Health systems 
and care networks are quite diverse in size, struc-
ture, and financing. Brazil has continental di-
mensions, and specialized care is provided in one 
or a few larger cities in each state. This leads to 
frequent and long trips to face-to-face appoint-
ments, and difficult communication between 
doctors performing PHC (whether Family and 
Community Doctors or not) and specialists. This 
creates an opportunity to integrate telehealth and 
regulation actions while optimizing PHC’s reso-
luteness.

In the early days of TelessaúdeRS teleconsul-
tations, we observed that they could avoid ap-
proximately 60% of referrals to specialized care. 
With this effect, the integration of telehealth ac-
tions with the process of regulating referrals to 
specialized care seemed a natural step forward9. 
Besides teleconsulting, teleregulation uses oth-
er Telehealth actions additively (telediagnosis, 
tele-education). TelessaúdeRS in turn uses tele-
health not as a health service, but as a meta-ser-
vice, which can strengthen regulated lines of 
union between care points29.

Considering this context, which impacts the 
coordination of care through the articulation 
of telehealth actions for the remote regulation 
of care, we developed a work method that can 
achieve two simultaneous objectives: (1) assist-
ing the regulation processes of specialized visits 
from the inland to the state capital; (2) increasing 
the effectiveness and access in PHC through the 
use of teleregulation. In this work, we present the 
method developed in the RegulaSUS project and 
the results achieved by TelessaúdeRS - UFRGS.

A brief characterization of the State 
of Rio Grande do Sul

The State of Rio Grande do Sul is located in 
the extreme south of Brazil and has an estimated 
population of 11.4 million inhabitants distribut-
ed over 497 municipalities and 281.7 thousand 
km2. It borders with Santa Catarina, another Bra-
zilian state, Argentina, and Uruguay, besides the 
Atlantic Ocean. The state’s latest Human Devel-
opment Index (HDI) is 0.746. It had 2,701 public 
health establishments and 3,004 private health 
establishments in 2009. Agriculture and industry 
are the leading economies of the state.

Methods

The RegulaSUS Project and teleregulation ac-
tions originated in 2012 with a pilot project and 
through an approximation between academia 
and public management, culminating in 2014 
with an agreement between the State Health Sec-
retariat of Rio Grande do Sul and TelessaúdeRS.

Development of protocols

We had to develop referral protocols as an 
initial step to achieve the objectives. The set of 
clinical information required for referral must 
be succinct, objective, and limited to what is nec-
essary for decision-making. In the search for a 
method for developing PHC referral protocols 
for specialized care, we elaborated a seven-step 
process for creating (or adapting) local protocols, 
as shown below:

1. Identifying a specialty or procedure that 
has a pent-up demand (measured by long wait-
ing times) and that the reasons for referral can 
be handled in the PHC. As a pilot to develop this 
strategy, we opted to address the endocrinolo-
gy queue, which had a waiting list of more than 
eight thousand people and waiting time longer 
than one year;

2. Assessing demand within the chosen wait-
ing list. We selected a sample of 5% of the queue, 
stratified by month, to overcome any seasonal 
event. Then we evaluated the subjective infor-
mation of each referencing. The available Inter-
national Disease Code was not used because it is 
unreliable;

3. Selecting the most common referral condi-
tions for that specialty/procedure. These condi-
tions should cover 80-85% of all referrals;

4. Reviewing the clinical protocols and avail-
able scientific evidence on the clinical manage-
ment of the selected conditions. References in-
clude PHC textbooks, guidelines, and medical 
decision-support tools. We took special care to 
exhaust PHC references and considered the con-
tributions of specialized care in the management 
of the selected conditions/diseases;

5. Defining for each protocol the situations 
that should and should not be referred for spe-
cialized evaluation, thus creating the triggers for 
referring PHC to specialized care. In our method, 
each protocol was built by a Family and Commu-
nity Doctor and reviewed by two other general 
practitioners (Family and Community Doctors or 
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Internists). Finally, the protocols were discussed 
with specialists linked to a university hospital;

6. Determining which situations show the 
highest risk and, therefore, should have priority 
access, considering the best interest of the pa-
tient. In situations of prolonged waiting times, 
these conditions should have low prevalence 
(they should not represent more than 10% of the 
demand for the specialty). In our initial sample, 
type 1 Diabetes Mellitus, hyperthyroidism, and 
high suspicion of thyroid cancer were considered 
priorities for face-to-face evaluation with an en-
docrinologist;

7. Establishing the minimum information to 
be provided by PHC doctors. This information 
must be clinical history and physical examina-
tion data and complementary tests available at 
the PHC. Therefore, this information should be 
sufficient to establish the diagnosis or clinical 
suspicion and guide the regulator’s next steps 
(as defined by the protocol). These data must be 
objective, limited to five to eight parameters per 
health condition (Box 1).

Following this process, we developed proto-
cols for each health condition. For example, five 
parameters are questioned for hyperthyroidism: 
signs and symptoms, TSH level, T4 level, use of 
antithyroid drugs, and use of other medications. 
Age and gender data are already provided auto-
matically by the regulation system. This infor-
mation allows the regulating physician to infer 
whether the patient does indeed have hyperthy-
roidism, whether he is symptomatic and whether 
he is already being treated. An important task in 
creating the protocol is to remove any questions 
that are not essential to the regulatory process. 
Swift protocols are more friendly and convenient, 
essential characteristics for PHC practice.

Implementation and integration 
with telehealth actions

After they were developed, the protocols were 
approved by the State Health Secretariat of Rio 
Grande do Sul. All requests for specialized care 
appointments are analyzed by regulators (phy-
sicians) (Figure 1). Despite protocols, PHC phy-
sicians perform the referrals without a specific 
structure (free text). Using the protocols, regula-
tors could authorize referral (when the informa-
tion was sufficient), request new information for 
the PHC provider, or indicate a telephone tele-
consultation with a TelessaúdeRS-UFRGS physi-
cian (teleconsultants), as well as resort to other 
telehealth actions. The teleconsultants are Family 

and Community Doctors or specialists who work 
on the 0800 toll-free channel of TelessaúdeRS, 
acting directly or interconsulting. Teleconsulting 
was not compulsory, but the information should 
be informed by phone or by the electronic referral 
system. Teleconsultants are supported by a group 
of monitors who perform the identification of 
the caller. A sample of the discussions is audit-
ed. The flow of Figure 1, primarily modeled in 
BPMN (Business Process Model and Notation)30 
for this work, as well as the flows of teleconsult-
ing, telediagnosis, and 0800 toll-free channel were 
registered at the National Institute of Industrial 
Production.

Data analysis

We evaluated the method’s effectiveness in 
identifying the main reasons for referral (step 2). 
Thus, in endocrinology, we evaluated the percent-
age of each reason selected in the initial sample 
with the reasons for referral identified from No-
vember 2013 to May 2016.

We used the database of the computerized 
referral system to analyze the effects of the work 
process developed and implemented. We includ-
ed the referrals of the queues monitored by Reg-
ulaSUS for at least one year until the system be-
came inactive, and was replaced by a new system 
in June 2016. We performed a retrospective anal-
ysis of the following variables with this database: 
1) queue size and; 2) waiting time (median) of 
unscheduled referrals at each point in time (we 
employed the onset of the application of the pro-
tocols as “zero time” and observed the situation 
of the queue 90, 60 and 30 days before, until 30, 
60, 90, 180 and 360 days after); 3) the number of 
appointments in the 30 days before each moment 
in time and; 4) waiting time (median) until this 
appointment. The results were analyzed as an 
aggregate (total and categorized into clinical and 
surgical specialties) and divided by specialties.

Moreover, we sought data on the use of the 
teleconsultation platform and assessed the effects 
of RegulaSUS teleconsultations on the general 
use of the 0800 channel teleconsulting service 
(teleconsultations unrelated to regulation).

Results

Implementation and accuracy of protocols

The referral protocols were implemented 
throughout 2015 to regulate the entire queue of 
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Figure 1. Modeling the flow of request for telehealth actions to support the State Ambulatory Regulation Center. 
TelessaúdeRS-UFRGS, Porto Alegre, 2015.
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Box 1. Step by step for the development and adaptation of protocols used by the RegulaSUS Project, Telessaú-
deRS-UFRGS, 2019.

1. Identify specialties with pent-up demand and reasons for referral sensitive to primary health care;

2. Sample the pent-up demand;

3. Establish the most frequent reasons for referral;

4. Review the literature corresponding to the frequent reasons;

5. Define, for each referral reason, which clinical situations warrant specialized care;

6. Determine the priority clinical situations for specialized care;

7. Establish the minimum set of information necessary for referral.
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selected specialties. The following queues were 
included in the RegulaSUS, thus, in this analysis, 
as per the following chronology: endocrinology 
(01/01/15); nephrology (01/01/15); pulmonolo-
gy (19/02/2015); urology (19/02/15); neurosur-
gery (15/05/15); neurology (15/05/15); thoracic 
surgery (15/06/15); rheumatology (15/06/15). 

Regarding endocrinology protocols, six 
health conditions were selected in the initial 
sample of endocrinology referrals. More than 
nine thousand referrals for this specialty were 
regulated after the development of the protocols. 
Sampling predicted the most common referral 
conditions in the complete sample (Table 1).

Effects on the queue

The implementation of the protocols inte-
grated with the teleregulation process is associat-
ed, from a chronological viewpoint, with a gen-
eral reduction of approximately 30% (37,435 to 
26,172) of the queue volume for specialized visit. 
This effect seems to be more intense from 180-
360 days from the onset of the intervention and 
in the clinical specialties (Table 2).

Regarding waiting times for appointments, 
we observed that the median waiting time for 
scheduling clinical specialties under intervention 
was reduced by 66 days (from 234 to 168). On 
the other hand, the trend was opposite in surgi-
cal specialties, with an increased median waiting 
time (from 219 to 376). These effects were con-
comitant to a 27% reduction in the supply of 
scheduled appointments (clinical and surgical).

Another relevant finding is the median wait-
ing time for cases that are in the queue at each 

moment in time (Graph 1). In this case, the me-
dian time increased for clinical specialties (from 
328 to 361) and decreased for surgical specialties 
(from 302 to 261), contrary to the trends of the 
times for appointments.

Effect on teleconsultations

With increased discussions related to wait-
listed patients, stimulated by exposure to Reg-
ulaSUS, an increase of 860% is observed in the 
number of teleconsultations unrelated to regula-
tion from Jan/14 to Jun/16 (Graph 2). An inflec-
tion is observed in the number of teleconsultants 
in Feb/16. This finding has no clear explanation 
in our data but is potentially attributable to a 
month with fewer working days.

Discussion

The telehealth actions coordinated by Regula-
SUS reduced waiting lines of the studied medical 
specialties, mainly the clinical ones. The effects 
were greater from 180 days of the onset of the op-
eration in the lists. Besides these results, the en-
couragement of teleconsultations qualifies care, 
expands the PHC’s resolving capacity and access 
to specialized care in the PHC itself. This also al-
lows for more rational use of the already reduced 
supply of appointments available in the State. 
This increase in teleconsultations induced by the 
RegulaSUS is corroborated by a previous study 
that found a mean number of 6.52 teleconsul-
tations for professionals who use only the 0800 
toll-free channel to teleconsultations unrelated 
to regulation, and 10.03 among those exposed to 
the RegulaSUS31.

The impact in reducing the queues and the 
waiting time for appointments achieved in clin-
ical specialties reflects the potential of non-pre-
sential care support actions such as teleconsult-
ing and telediagnosis on conditions sensitive to 
telehealth. Even in adverse situations it seems 
effective, as shown in our study with the reduc-
tion of more 1/4 of the supply of specialized vis-
its. The role developed by teleregulation in this 
project was to explore alternatives to specialized 
in-person appointments for cases with low tech-
nological density demands. This same aspect may 
explain the increase in waiting time in surgical 
specialties (Table 2). The dilated time in surgi-
cal specialties denotes an insufficient supply that 
deteriorates over the months. Despite the lower 
impact of the intervention in these specialties, 

Table 1. Proportion of selected health conditions 
sampled and identified in the population. 
TelessaúdeRS-UFRGS, Porto Alegre, 2019.

Health condition Sample Population

Diabetes Mellitus 30% 20.3%

Thyroid nodules 26% 34.6%*

Hypothyroidism 20% 15.0%

Hyperthyroidism 6% 7.0%

Goiter 6% 34.6%*

Obesity 5% 6.8%

Others (non-protocol 
conditions)

7% 16.3%

Total 100% 100.0%
* Goiter and nodule conditions were aggregated in the final 
analysis of the data.
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the role of teleregulation, application of proto-
cols, and discussion of cases may have mitigated 
even more significant trends in restricting access 
to specialized care. Also, it ensured that many leg-
acy cases in the queue were qualified for schedul-
ing. As a consequence, we observed lower waiting 
time of the cases that remain in the queue in the 
surgical specialties (Graph 1).

An essential aspect of innovation found in 
this study is the development of simplified re-
ferral protocols covering the most frequent re-
ferral reasons. In general, broad and complex 
protocols and guidelines are suggested as the 
gold standard32,33. However, the use, usability and 
satisfaction of professionals with such protocols 
are associated with easy use and incorporation 
into electronic appointment systems25,34-36. The 
leading role of PHC physicians in making such 
materials was essential, contributing to their 
greater knowledge about the limitations of the 
scope of clinical practice at this level of care, and 
understanding PHC’s gatekeeping function in 
the health system. The review by specialists and 
regulators was equally essential to attach relevant 
aspects to the protocols and validate them with 
the practice in the real world.

It is unequivocal that health systems must 
expand their resolution capacity with alterna-
tive solutions to traditional care, especially in 
times of financial crises and austerity. Econom-
ic pressure, both due to increased demand and 
the incorporation of new technologies, requires 
creative solutions aimed at optimizing access, 
quality and cost. Telehealth actions can mitigate 
the problem of the iron triangle of health37,38. In 
this sense, more than mere drawer documents, 
simplified, objective and official referral pro-
tocols can establish clear and transparent roles 
of the different levels of care within the health 
system. They protect against the totally autono-
mous clinical practice, that is harmful in the con-
text of limited resources. This approach, while 
simple, has very few and specific precedents in 
Brazil. Electronic consultations, as a strategy to 
increase access to specialized care in PHC, have 
been adopted in different parts of the world and 
for different medical specialties39. While most of 
these initiatives explore asynchronous formats, 
the model developed in RegulaSUS explores syn-
chronous telephone interaction, often performed 
in the presence of the patient himself, which can 
optimize the number of meetings with the pa-
tient and immediate care.

The main limitations found in this study is 
the quasi-experiment design, with a descriptive 
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Graph 2. Teleconsultations unrelated to regulation and RegulaSUS teleconsultations in Rio Grande do Sul.

Note: Number of teleconsultations performed at the TelessaúdeRS-UFRGS service in the January 2014-June 2016 period.
Source: TelessaúdeRS-UFRGS, Porto Alegre, 2019.
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character of the actions and results, without con-
trol for potential confounding biases. Our data 
derives from a secondary base and is subject to 
problems of completing and retrieving infor-
mation. The access measures evaluated – leaving 
the queue due to exposure to the RegulaSUS and 
waiting times for scheduling visits – are aggregat-
ed and indirect, not considering the outcomes at 
the individual level. Likewise, no causal inference 
can be made for the growth of teleconsultations 
associated with the evolution of teleregulation.

Finally, we understand that medical auton-
omy in processes such as referrals should be re-
placed by regulatory strategies based on coordi-
nation of care by PHC (gatekeeping), preferably 
through telehealth actions, ensuring referral to 
the right specialist, at the right time and in the 
right place40. These actions have a potential role 
in the integration of health systems, especially 
among low- and middle-income countries, act-
ing as a meta-service29 and building efficient, 
qualified, and equitable networks.

Collaborations

N Katz carried out the conception of the study; 
data collection and interpretation, literature 
review, and writing of the initial version of the 
manuscript. DV Rados and R Roman participat-
ed in the data collection, design, analysis and in-
terpretation, literature review, and final version 
of the manuscript. EB Oliveira participated in 
the data collection, analysis and interpretation, 
and critical review. CAA Schmitz, MR Gonçalves, 
SS Mengue and RN Umpierre participated in 
the data analysis and interpretation, and critical 
review. All authors participated in the writing 
(initial and final stages) and approved the final 
version of the manuscript.



1398
K

at
z 

N
 e

t a
l.

References

1.	 Kringos DS, Boerma WGW, Hutchinson A, van der 
Zee J, Groenewegen PP. The breadth of primary care: 
a systematic literature review of its core dimensions. 
BMC Health Serv Res 2010; 10:65.

2.	 Wakeman SE, Barnett ML. Primary Care and the 
Opioid-Overdose Crisis - Buprenorphine Myths and 
Realities. N Engl J Med 2018; 379(1):1-4.

3.	 Mendes EV. O cuidado das condições crônicas na 
atenção primária à saúde. Rev Bras Promoç Saude 
2018; 31(2):1-3.

4.	 Scheffer M, coordenador. Demografia Médica no Brasil 
2015. São Paulo: Departamento de Medicina Preven-
tiva da Faculdade de Medicina da USP, Conselho Re-
gional de Medicina do Estado de São Paulo, Conselho 
Federal de Medicina; 2015.

5.	 Chomatas E, Vigo A, Marty I, Hauser L, Harzheim 
E. Avaliação da presença e extensão dos atributos da 
atenção primária em Curitiba. Rev Bras Med Fam Co-
munidade 2013; 8(29):294-303.

6.	 Gonçalves MR, Hauser L, Prestes IV, Schmidt MI, 
Duncan BB, Harzheim E. Primary health care quali-
ty and hospitalizations for ambulatory care sensitive 
conditions in the public health system in Porto Alegre, 
Brazil. Fam Pract 2016; 33(3):238-242.

7.	 Harzheim E. Panorama tecnológico da área de teleme-
dicina do complexo da saúde. Brasília: Agência Brasilei-
ra de Desenvolvimento Industrial; 2015.

8.	 Roemer MI. Bed supply and hospital utilization: a na-
tural experiment. Hospitals 1961; 35:36-42.

9.	 Harzheim E, Gonçalves MR, Umpierre RN, Siquei-
ra ACS, Katz N, Agostinho MR, Oliveira EB, Basso 
J, Roman R, Dal Moro RG, Pilz C, Heinzelmann RS, 
Schmitz CA, Hauser L, Mengue SS. Telehealth in Rio 
Grande do Sul, Brazil: Bridging the Gaps. Telemed J E 
Health 2016; 22(11):938–944.

10.	 Mendes EV. As redes de atenção à saúde: revisão biblio-
gráfica, fundamentos, conceito e elementos constituti-
vos. Brasília: OPAS; 2011.

11.	 Núcleo de Telessaúde da Universidade Federal do Rio 
Grande do Sul (TelessaúdeRS). Institucional Curricu-
lum 2007-2018 [documento na Internet]. Disponível 
em: https://www.ufrgs.br/telessauders/cv

12.	 Starfield B. Challenges to primary care from co- and 
multi-morbidity. Prim Health Care Res Dev 2011; 
12(1):1-2.

13.	 Forrest CB, Nutting PA, von Schrader S, Rohde C, 
Starfield B. Primary care physician specialty refer-
ral decision making: patient, physician, and health 
care system determinants. Med Decis Making 2006; 
26(1):76-85.

14.	 Shea D, Stuart B, Vasey J, Nag S. Medicare physician 
referral patterns. Health Serv Res 1999; 34(1 pt 2):331-
348.

15.	 Barnett ML, Song Z, Landon BE. Trends in physician 
referrals in the United States, 1999-2009. Arch Intern 
Med 2012; 172(2):163-170.

16.	 Mehrotra A, Forrest CB, Lin CY. Dropping the baton: 
specialty referrals in the United States. Milbank Q 
2011; 89(1):39-68.

17.	 Davies P, Pool R, Smelt G. What do we actually know 
about the referral process? Br J Gen Pract 2011; 
61(593):752-753.

Acknowledgments

We would like to thank the collaboration of Al-
fredo Montelongo Flores for the heuristics ap-
plied to the database of the regulation system 
that allowed the reconstruction of the queue at 
different points in time.

http://paperpile.com/b/KWyQJ9/i7hm
http://paperpile.com/b/KWyQJ9/98nr
http://paperpile.com/b/KWyQJ9/1pnh
http://paperpile.com/b/KWyQJ9/FUgw
http://paperpile.com/b/KWyQJ9/6rxH
http://paperpile.com/b/KWyQJ9/cw3B
http://paperpile.com/b/KWyQJ9/Jupl
http://paperpile.com/b/KWyQJ9/jU7z
http://paperpile.com/b/KWyQJ9/oEaq


1399
C

iên
cia &

 Saú
de C

oletiva, 25(4):1389-1399, 2020

18.	 Macinko J, Starfield B, Shi L. Quantifying the Health 
Benefits of Primary Care Physician Supply in the Uni-
ted States. Int J Health Serv 2007; 37(1):111-126.

19.	 Stainkey LA, Seidl IA, Johnson AJ, Tulloch GE, Pain 
T. The challenge of long waiting lists: how we imple-
mented a GP referral system for non-urgent specialist’ 
appointments at an Australian public hospital. BMC 
Health Serv Res 2010; 10:303.

20.	 Mariotti G, Gentilini M, Dapor V. Improving referral 
activity on primary-secondary care interface using an 
electronic decision support system. Int J Med Inform 
2013; 82(12):1144-1151.

21.	 Jamoulle M, Roland M. Champs d’action, gestion de 
l’information et formes de prévention clinique en mé-
decine générale et de famille. Santé Conjuguée 2005; 
33:71-77.

22.	 Silva SF. Organização de redes regionalizadas e inte-
gradas de atenção à saúde: desafios do Sistema Único 
de Saúde (Brasil). Cien Saude Colet 2011; 16(6):2753-
2762.

23.	 Chen AH, Murphy EJ , Yee HF. eReferral - A New 
Model for Integrated Care. N Engl J Med 2013; 
368(26):2450-2453.

24.	 Bouamrane MM, Mair FS. A qualitative evaluation of 
general practitioners’ views on protocol-driven eRe-
ferral in Scotland. BMC Med Inform Decis Mak 2014; 
14:30.

25.	 Esquivel A, Sittig DF, Murphy DR, Singh H. Impro-
ving the effectiveness of electronic health record-ba-
sed referral processes. BMC Med Inform Decis Mak 
2012; 12:107.

26.	 Berta W, Barnsley J, Bloom J, Cockerill R, Davis D, 
Jaakkimainen L, Mior AM, Talbot Y, Vayda E. Enhan-
cing continuity of information: essential components 
of consultation reports. Can Fam Physician 2009; 
55(6):624-5.e1-5.

27.	 Molero JM, Pérez Morales D, Brenes Bermúdez FJ, 
Naval Pulido E, Fernández-Pro A, Martín JA, Cas-
tiñeiras Fernández J, Cozar Olmo JM. Criterios de 
derivación en hiperplasia benigna de próstata para 
atención primaria. Aten Primaria 2010; 42(1):36-46.

28.	 Kennedy A-M, Aziz A, Khalid S, Hurman D. Do GP 
referral guidelines really work? Audit of an electronic 
urgent referral system for suspected head and neck 
cancer. Eur Arch Otorhinolaryngol 2012; 269(5):1509-
1512.

29.	 Harzheim E, Chueiri PS, Umpierre RN, Gonçalves 
MR, Siqueira ACS, D’Avila OP, Bastos CGM, Katz 
N, Dal Moro RG, Telles LF, Schmitz CAA. Telessaúde 
como eixo organizacional dos sistemas universais de 
saúde do século XXI. Rev Bras Med Fam Comunidade 
2019; 14(41):1881.

30.	 International Organization for Standardization 
(ISO). Information technology - Object Management 
Group Business Process Model and Notation. Genebra: 
ISSO; 2013.

31.	 Rodrigues ÁS. Impacto das teleconsultorias recebidas 
via projeto RegulaSUS na quantidade de teleconsulto-
rias solicitadas via canal 0800 [trabalho de conclusão 
de curso]. Porto Alegre: Universidade Federal do Rio 
Grande do Sul; 2016.

32.	 Berta W, Barnsley J, Bloom J, Cockerill R, Davis D, 
Jaakkimainen L, Mior AM, Talbot Y, Vayda E. Enhan-
cing continuity of information: essential components 
of a referral document. Can Fam Physician 2008; 
54(10):1432-1433.

33.	 Hartveit M, Thorsen O, Biringer E, Vanhaecht K, Carl-
sen B, Aslaksen A. Recommended content of referral 
letters from general practitioners to specialised men-
tal health care: a qualitative multi-perspective study. 
BMC Health Serv Res 2013; 13:329.

34.	 Thorsen O, Hartveit M, Baerheim A. The consultants’ 
role in the referring process with general practitio-
ners: partners or adjudicators? a qualitative study. 
BMC Fam Pract 2013; 14:153.

35.	 Rowe AK, Savigny D, Lanata CF, Victora CG. How can 
we achieve and maintain high-quality performance of 
health workers in low-resource settings? Lancet 2005; 
366(9490):1026-1035.

36.	 Kim Y, Chen AH, Keith E, Yee HF, Kushel MB. Not 
Perfect, but Better: Primary Care Providers’ Experien-
ces with Electronic Referrals in a Safety Net Health 
System. J Gen Intern Med 2009; 24(5):614-619.

37.	 Kissick WL. Medicine’s dilemmas: infinite needs ver-
sus finite resources. New Haven: Yale University Press; 
1994.

38.	 Bashshur RL, Howell JD, Krupinski EA, Harms KM, 
Bashshur N, Doarn CR. The Empirical Foundations 
of Telemedicine Interventions in Primary Care. Tele-
med J E Health 2016; 22(5):342-375.

39.	 Liddy C, Moroz I, Mihan A, Nawar N, Keely EA. Syste-
matic Review of Asynchronous, Provider-to-Provider, 
Electronic Consultation Services to Improve Access to 
Specialty Care Available Worldwide. Telemed J E Heal-
th 2019; 25(3):184-198.

40.	 Kirsh SR, Ho PM, Aron DC. Providing specialty 
consultant expertise to primary care: an expan-
ding spectrum of modalities. Mayo Clin Proc 2014; 
89(10):1416-1426.

Article submitted 02/10/2019
Approved 23/10/2019
Final version submitted 25/10/2019

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC

http://paperpile.com/b/KWyQJ9/2XRY
http://paperpile.com/b/KWyQJ9/kKKH
http://paperpile.com/b/KWyQJ9/bGV3
http://paperpile.com/b/KWyQJ9/qmTz
http://paperpile.com/b/KWyQJ9/1OIO
http://paperpile.com/b/KWyQJ9/GBAS
http://paperpile.com/b/KWyQJ9/hSSb
http://paperpile.com/b/KWyQJ9/XP7O
http://paperpile.com/b/KWyQJ9/bweQ
http://paperpile.com/b/KWyQJ9/CYMD
http://paperpile.com/b/KWyQJ9/nYmf
http://paperpile.com/b/KWyQJ9/nYmf
http://paperpile.com/b/KWyQJ9/LY6T
http://paperpile.com/b/KWyQJ9/LdlN



