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Abstract

Background
In recent years, due to the increased incidence of rheumatologic diseases, the demand for consultations
in rheumatology has risen. In the Brazilian public health system, patients with rheumatologic complaints
are referred from primary care to specialized consultation, and must wait in a waiting list for the
specialized care. In 2015, the waiting time for the �rst consultation in rheumatology, in Curitiba- Brazil,
was 600 days. In attempt to reduce this time, in-person and remote screening was implemented that
same year in a healthcare service in Curitiba. From 2015 to 2019 the variation in the number of patients
in waiting lists for their �rst rheumatology consultation and the length of the waiting period for their �rst
referral was evaluated.

Methods
Observational study in a time series. The patients in the study were referred to a primary healthcare center
for an assessment of rheumatology in Curitiba, Brazil. The data was analyzed based on the �rst
consultation with the rheumatologist. The variables were the number of patients in the waiting list and
the waiting period for the appointment with the doctor. The research was carried out through a
computerized system called “e-saude”[electronic health] runed by the Health Secretary of the Municipality
of Curitiba. A comparison was made between the period of 2013–2015, in a model for treatment without
screening, and 2015–2019, when the in-person and remote screening �rst began.

Results
Between 2015 and 2019 there was a reduction in the waiting list of 6,429 patients to 25 patients, while
there was an average of 56.5 patients in the last two years;. With regard to the waiting period for the �rst
appointment with the rheumatologist in 2019, there was a reduction of 600 days to a minimum of 4 days
and a maximum of 52 days.

Conclusion
Both in-person and remote screening for asynchronous electronic consultations for rheumatologist in
Curitiba led to a reduction in the waiting time and number of patients for the �rst appointment with the
rheumatologist, proving to be a useful method for reducing the time and number of patients in the
waiting list for a specialized consultation.

Background
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Studies have shown that the pevailing incidence of rheumatic diseases such as arthritis among the
public have increased by 3%. Despite this, the interest of doctors in specialist rheumatology has been
declining. This imbalance is likely to be re�ected in the offer and demand for consultations in this
specialist area where there is an aging population and the treatment of rheumatic diseases (such as
arthritis) is characterized by an ever-increasing complexity (1,22,33). 

At the same time, the early diagnosis and treatment of patients with rheumatic diseases such as arthritis,
has become an increasingly important type of medical practice in an attempt to achieve the therapeutic
goals of a wide range of diseases. In seeking to attain the therapeutic goals established for the low
remission or activity of the disease, there must be mechanisms in place that allow a reduction of the
waiting time experienced by the patient before the appointment with the rheumatologist doctor.        

The reduction of the waiting time not only ensures a fair treatment of various rheumatic diseases but
also has the effect of enabling a larger number of patients to attain the established therapeutical goals
(23,24,35,36).

            When employing strategies for the reduction of the waiting period experienced by the patients,
there are several devices that allow an early diagnosis of arthritis that have proved to be very effective for
use in primary healthcare. Tools such as CARE for the early diagnosis of arthritis have been designed for
this purpose (3). Models for providing faster access to the rheumatologist are also a key factor in this
procedure and are being employed in Brazil and throughout the world. These have led to a signi�cant
reduction in the waiting time for the �rst appointment with the rheumatologist and thus greatly increased
the likelihood of an early diagnosis. As a result, doctors are able to attain the therapeutic goals, which
have been laid down by a wide range of guidelines in rheumatology and guidance material from the
World Health Organization (30).

            Our city of Curitiba, in the South of Brazil, has a population of approximately two million
inhabitants and belongs to the Brazilian universal healthcare program known as ¨Sistema Único de
Saúde¨ (SUS). It was faced with the challenge of reducing the waiting period of the patients because the
list of people waiting for their �rst appointment with a rheumatologist had been increasing every year. In
2015, the number of patients in the waiting list had reached 6000 and, on average, they had to wait 600
days for their �rst appointment (Graph 1 and Table 1).

In this article we discuss the screening model for rheumatology employed for primary healthcare patients
during their �rst appointment with the rheumatologist in the municipality of Curitiba - in the Brazilian
Public Healthcare Program (SUS). This re�ected the change in the waiting period of the patients following
the introduction of the in-person and remote screening model by the asynchronous electronic
consultation.

OBJECTIVE 
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To estimate the variation in the number of patients in the waiting list as well as the length of the waiting
period for the �rst appointment with the rheumatologist, after the introduction of in-person and remote
screening by the asynchronous electronic consultation in the municipality of Curitiba.

Methodology
The study received the approval of the Research Ethics Committee under report number 2.958.260 CAAE
95430618.1.0000.0101 – it was an observational study carried out in a time series (in the period from
April 2015 to December 2019).

In April 2015, a screening center was set up for rheumatology outpatients, together with a rheumatologist
who was responsible for assessing patients in a waiting list for their �rst consultation, regardless of the
complaint. Patients came from these healthcare clinics for an assessment with a specialist. After several
months had elapsed, the work schedule of the screening doctor who handled the return visits was altered
so that he only treated patients from this waiting list for the �rst consultation. The patients of this
rheumatologist, who may have already been monitored for the treatment of chronic diseaes, were
transferred to other services provided by the municipality and thus left him with the sole task of screening
the list of patients waiting for their �rst appointment.

In January 2017, another rheumatologist doctor was appointed to the outpatients screening clinic, which
remained wholly devoted to the in-person screening of patients in this same waiting list.

In September 2017 - through the mediation of the Health Services Department (DAS) of the Health
Secretary of the municipality of Curitiba – an electronic consultation was set up which was dubbed the
“teleconsultant in rheumatology”. This entailed allowing the rheumatologist screening doctors to assess
the complaints described by the general practitioners in the clinics of the patients from the Brazilian
Public Health Program, through a computerized system based on a register of health records. From this
time onwards, the patients underwent screening by means of asynchronous electronic screening or
teleconsultation. In addition, depending on the assessment of the rheumatologist doctor/teleconsultant,
the patient was either sent to a screening service for an in-person examination or was referred to a service
provider for monitoring his/her disease if this had already been diagnosed.

By means of the eletronic telemedicine platform for remote consultation, it was possible to analyze the
data that had led to the referral. If there were any queries or uncertainties about the clinical case study, we
could add information from laboratory and radiological research and request the doctors from the Health
Program for more clinical data if necessary. It was always in the form of an asynchronous virtual care
platform.

This electronic system for remote assessment, called “e-saude”, was designed by the city council itself,
where access can be obtained to the patients´ medical records in any part of the city. This means not only
having access to the traditional clinical services of the Public Health Program but also to the clinical
consultations in other specialist areas. Access can also be obtained to the results of laboratory tests and
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images, as well as the medical assessments from radiological tests such as those based on radiography
and tomography.

This computerized system allows not only access to health records (as described above) but also
enables people to consult a large amount of data made available through the public health records of the
municipality of Curitiba, for the scrutiny and analytical research of various public health indices. The
demand for a wide range of specialist services, including rheumatology, can be monitored by means of
these reports and Excel spreadsheets. They allow research into a wide range of variables that are
conducted on a monthly basis and in a systematic way, such as the average waiting period, the number
of patients in the waiting list and the offer of appointments for the �rst consultation. This can assist in
the establishment of a timely �ow, the contracting of new services and the expansion of capacity.

In our study, an analysis was conducted of the data concerning the �rst consultation with the
rheumatologist in the period from April 2005 to December 2019. The variables studied were the number
of patients in the waiting list, the length of the waiting period, and the cost of a consultation with the
rheumatologist. The sources for the analysis can be found in the “e-saude” database (central marking of
the template, page 5 and 7, report 28, 29 and 41) in the digital �le on the following electronic address:
esaude.curitiba.pr.gov.br/relatorios, whose access is restricted to professionals who work in the city's
public health system. Data from the number of patients in the waiting list were collated. The waiting
period for the �rst consultation, month by month between January 2013 and April 2015, and the results
were compared with those obtained in the period from April 2015 to December 2019 (Table 1), after the
screening by the rheumatologist had begun in April 2015 and the introduction of screening by the
teleconsultant in rheumatology in September 2017.

It should be noted that during this period there were no changes in the number of rheumatologist doctors
for in-person screening or for the teleconsultation. Moreover, there was no increase in the number of
appointments offered for the �rst consultation by the rheumatology services.

The patients who had been screened and showed autoimmune in�ammation symptoms, made
appointments for subsequent consultations with the rheumatologist.

In addition, training courses were carried out to qualify doctors for primary healthcare in the years 2018
and 2019. These were designed to teach them how to recognize the warning signs of in�ammatory
diseases such as articular in�ammation (�ushing, heat, erythema and loss of articular cartilage), morning
pain, and morning stiffness lasting more than one hour. Among the laboratory tests that revealed a
probable immune-mediated disorder, such as a complete blood count, speed of the erythrocyte
sedimentation rate, reactive, Protein C creatinphosphokinase, rheumatoid factor, antinuclear antibodies,
extractable nuclear antigen (ENA) pro�le, supplements and partial urine sample, among other factors
employed in the screening. If no suspect of autoimmune disease, such as �bromyalgia and primary
arthritis, the patient was sent back with written referrals to the general medical clinics of primary
healthcare.
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Whether the screening was conducted in-person or remote (through a teleconsultation), the clinical and
laboratory data, which revealed symptoms of chronic in�ammation, were assessed. If there was any
uncertainty, supplementary tests could be requested from screening doctors by means of the “e-saude”
system. An appointment could be made for a second in-person or remote visit by the rheumatologist
himself to examine the patient again and thus determine if he should carry on with the rheumatology or
continue with the treatment provided by the public healthcare program.

Because of this new model, after August 2018, it was possible to set up two screening clinics called
“Rapid Access Clinics”, where patients could be examined in loco, and outpatient screening could
continue before the patients were formerly referred to the rheumatology services. At the same time, this
was a �exible and speedy way of meeting the needs of the Primary Healthcare doctors when assessing
which patients required an in-person examination with the rheumatologist before being formally referred
to the rheumatology services for a further diagnosis or treatment. Figure 1 shows the path of the patient
in the health service for a rheumatology assessment.

The data collected was compiled in tables and graphs so that a comparison could be made from the
progressive reduction in the length of the waiting period and the number of patients.

Results
Between April 2015 and December 2019, there was a reduction in the waiting list of 6,429 patients (Figure
2) to 25 patients (average of 56.5 patients in the last 2 years – Figure 3). A reduction of  600 for a
minimum of 4 days and a maximum of 52 days (average of 21 days) of waiting time for the �rst
consultation with the rheumatologist in the last 2 years (Figure 4). 

Figure 2 shows the values regarding the waiting time for the �rst consultation in rheumatology before the
introduction of the screening system, while in the case of Figure 4, the values shown are after its
introduction. It should be noted that in the �rst graph (Figure 2) the values increased, whereas in the
second (Figure 4) they declined. The waiting time for the �rst appointment with the rheumatologist
increased during the period where there was no screening model (Figure 2) and fell after this was
introduced (Figure 4).

            The number of appointments offered for the �rst consultation �uctuated during the period of the
entire study but tended to decline during the period of study, even when new rheumatologists were
contracted (Figure 5). 

Figure 6 illustrates the sharp reduction in the number of patients for the �rst consultation after the
introduction of both the in-person and remote screening model.

            It can be seen in Table 1 that there is a reduction in both the waiting periods and the number of
patients between April 2015 and December 2019. This ranged from 611 days and 6,429 patients to 25
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days and 73 patients with an average period of 28 waiting days and an average of 56.5 patients in the
waiting list in the last 2 years.

Discussion
Both the in-person and remote rheumatology screening by the asynchronous electronic consultation in
rheumatology succeeded in reducing the waiting time, as well as the number of patients in the waiting list
for the �rst appointment with the specialist in the public health service of the Healthcare Program in the
city of Curitiba.

Throughout the world, there is a concern about reducing the waiting time for the �rst consultation with a
rheumatologist. University rheumatology services have relied on in-person or remote screening models to
improve the prospects of a correct diagnosis and provide treatment as early as
possible(4,5,6,7,8,9,10,11,12,16,31).

Smole, et al(4), made use of service models which employed in-person screening, and reduced the waiting
time for the �rst appointment with the rheumatologist from months to weeks, or even days. Moreover,
with regard to in-person screening, West et al(2) conducted an analysis with almost a thousand patients in
which only 4 patients remained without a diagnosis of their immune-mediated rheumatic diseases.
Owing to the new dynamic features of the screening model (which also effectively allowed a new
assessment to be made much earlier), they were able to review the signs of disease and symptoms of the
patients and thus provide the due continuity required for the treatment (1,2,3,4).

One of the bene�ts of screening is that it can enable a new assessment to be made of the patient quickly
when an in�ammatory disease may not have been detected.

Our study resembles the study undertaken by Hazlewood et al (1), in Canada, where remote screening was
employed (such as an asynchronous electronic consultation) to reduce the waiting time for the �rst
appointment with the rheumatologist. In addition, it could assist the in loco Primary Healthcare system in
cases that could be followed up by initial treatment.

The benefíts of screening, such as those witnessed in the studies by Smolen et al and Hazlewood et al
(whether in person or remote by an asynchronous electronic consultation) are going to meet the
requirements of the guidelines for the treatment of various in�ammatory rheumatic diseases. In the case
of rheumatoid arthritis, studies such as those of Optima(23), Prize(24), Select Compare and Early(35)

provide evidence that the earlier treatment is begun for rheumatoid arthritis, the greater the bene�ts that
can be given to the patients, such as attaining therapeutic goals earlier – this should certainly lead to less
joint damage in the future.

One of the essential features for the success of the treatment is closely related to the time made available
for the diagnosis and beginning of the treatment. This is often referred to in the study by TARA(32) who
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makes clear that the patient should be examined and treated early to ensure less exposure and that this
should include a rational use of immunosuppressant medication and thus the possibility of tapering.

The early arrival of patients at the clinic of the rheumatologist is a key aspect of their treatment. The time
factor should be the clinical rationale of the rheumatologist doctor that can allow him to attain the best
therapeutic results in the treatment of arthritis and this should not just depend on the choice of
medication for the treatment. A patient diagnosed with 3 months of rheumatoid arthritis can achieve his
therapeutic goals with upadacitinib in 4 weeks of treatment. In the case of patients with rheumatoid
arthritis who may have by chance begun the same treatment with upadacitinib only 26 weeks after their
diagnosis, the number who succeeded in reaching their therapeutic goals is less in the whole follow-up
period of their treatment. It remains clear that early treatment is essential for an even better outcome
during the treatment of rheumatoid arthritis (35,36).

With regard to SUS, in the situation in Brazil, the challenges are even greater if one is concerned with
reducing the waiting time of the patients and hence regarding the use of time as the best strategy for the
treatment of rheumatoid arthritis. In our municipality of Curitiba, in the past, it took an average of 2 years
to wait for the �rst visit to the rheumatologist but with the new screening model, we are able to reduce the
waiting time for this appointment. Moreover, we are now in a position to include the time at the beginning
of the disease as a key factor in the clinical decision-making for an improved treatment of rheumatoid
arthritis, when on earlier occasions it was not possible.

However, there are limitations in thus study, which it is expected can be overcome in future research
projects. The �rst limitation when dealing with public health in a city of almost 2 million inhabitants is the
question of reproducibility; this is because it has some particular features (such as a computerized
system of patient records) which few other cities in Brazil possess. The second factor is that we do not
make use of a control group but prefer to compare our system with the previous service model, which did
not employ any screening. It is now clear that from now on screening will be a factor that can assist in
reducing the waiting period of the patients. Without doubt, a study carried out over a longer period of time
would give a greater degree of robustness to the data obtained and as such, could become a support tool
in public health for the reduction of waiting lists and waiting times for rheumatology treatment.

Conclusion
Based on the results, it can be concluded that rheumatological screening - whether in-person or remote –
by the asynchronous elecronic consultation in the public health system of the city of Curitiba, has been a
key factor in mitigating the problem of the waiting period for patients in our city. This screening might
offer a tool in public health for the reduction of waiting lists and the number of patients waiting for their
�rst appointment with a rheumatologist doctor.
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Month/Year Number of appointments /1st

Consultation

Waiting period in days  Nº of patients in the waiting

list

apr/15 415 584 6429

may/15 551 594 6381

jun/15 384 597 6407

jul/15 614 593 6082

aug/15 674 611 5834

sept/15 622 581 5563

oct/15 600 569 5291

nov/15 657 565 5012

dec/15 668 584 4962

jan/16 406 516 4888

feb/16 404 530 4585

mar/16 769 560 4440

apr/16 473 517 4330

may/16 502 501 4015

jun/16 637 496 3616

jul/16 254 356 3325

aug/16 708 427 2802

sept/16 626 305 2473

oct/16 655 278 2349

nov/16 595 289 2291

dec/16 452 269 2375

jan/17 244 228 2010

feb/17 605 261 1635

mar/17 816 203 1279

apr/17 669 165 987

may/17 757 126 638

jun/17 720 83 412

jul/17 655 53 234

aug/17 726 35 218

sept/17 509 26 332
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oct/17 437 40 138

nov/17 328 49 109

dec/17 177 66 62

jan/18 152 89 67

feb/18 163 34 114

mar/18 116 50 184

apr/18 281 32 116

may/18 295 33 153

jun/18 423 47 211

jul/18 492 31 62

aug/18 448 31 55

sept/18 421 30 52

oct/18 494 13 51

nov/18 459 6 54

dec/18 449 4 56

jan/19 344 5 53

feb/19 492 13 53

mar/19 454 6 53

apr/19 457 26 55

may/19 465 22 57

jun/19 462 9 69

jul/19 453 9 61

aug/19 406 31 53

sept/19 416 28 54

oct/19 408 21 79

nov/19 266 52 64

dec/19 342 25 73

Average 465 28* 56,5*

Medium 481,5862069 21*  81,45*

Source : e-saude page 5

Report 28

e-saude page 7 Report

41

e-saude page 7

Report 39
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Figures

Figure 1

Flowchart of the patients requiring rheumatology

Figure 2
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Number of Patients in the Waiting List for Rheumatology from January 2013 to April 2015. [Number of
patients] Source : e-saude, page 7/report 39

Figure 3

Number of patients for the �rst appointment after start screening in 57 months. Source: e-saude page 5 /
report 39

Figure 4

Waiting period in days for the First Consultation in Rheumatology. [Apr/Jun/Aug/Oct/Dec/Feb] Source: e-
saude page 7 / report 41
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Figure 5

Appointments offered for the 1st Consultation in Rheumatology. [Number of appointments/1st
Consultation/ additional events] Source: e-saude page 5 / report 28. Additional events:1- Introduction of
the rheumatism screener, 2- Introduction of the 2nd rheumatism screener, 3- Beginning of the
asynchronous electronic teleconsultation, 4- New Rheumatologists contracted by the service providers, 5-
Setting up of the Rapid Access Clinic.

Figure 6
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Offers 1st appointments, waiting period in days and number of patients in the 57 months. [Number of
appointments – 1st Consultation/ waiting period in days / Number of patients in the waiting list] Source:
e-saude pages 5 and 7 / report 28, 39 and 41


