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Problem The coronavirus disease 2019 (COVID-19) pandemic posed a major workforce challenge to Brazil, which has a large land area and
a shortage of health workers in regions distant from the big cities.

Approach The Brazilian health ministry implemented a computerized solution to provide rapid support to states and municipalities to hire
health professionals from large urban centres to work in underserved areas during the COVID-19 pandemic. We designed an online system
for health professionals to register their willingness to work on the COVID-19 response; the system was launched to the public in April 2020.
Local setting Brazil is a large country with great heterogeneity in access to health care across its different regions. Before the initiative was
launched, 5 156 020 health professionals were officially registered with professional councils. However, an estimated 3 200 000, more than
60% of them, were working in the two regions with the highest standard of living.

Relevant changes Up to February 2022, 1007 138 health professionals had self-registered on the system, providing a sizeable database of
professionals from a range of disciplines. Of these, 371275 professionals were willing to work on the COVID-19 response in remote areas.
By 1 February 2022, 157 755 professionals have been trained and deployed to these underserved areas.

Lessons learnt Partnership of the government with professional councils and the use of official communication channels were important
strategies to improve registration and ensure the success of the scheme. We predict that the database will assist with future public health
campaigns in Brazil.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The coronavirus disease 2019 (COVID-19) outbreak was
declared a pandemic by the World Health Organization in
early 2020. Two years on, the pandemic still represents a major
challenge for health systems, which must implement strate-
gies to combat the spread of infection, restructure the health
service network to meet the increased demand for treatment
of respiratory symptoms, and continue to offer care for other
health conditions.! Brazil too faced challenges such as a high
demand for care, lack of hospital beds, illness of professionals,
long-standing shortages of human resources and materials, and
the need for professional training on the clinical management
of people infected with COVID-19.>*

We describe how the Brazilian government implemented
a computerized strategy to link health councils, health profes-
sionals and the government in the selection and assignment
of health professionals to the most isolated and underserved
regions of the country.

Local setting

The total population in Brazil is around 213.48 million people.
Brazil’s unified health system was established by the Brazilian
Federal Constitution in 1988.* Since then, Brazil’s government
has decentralized tasks and resources and increased the supply
and access to health services, which has had a positive impact
on the population’s health and mortality.>® However, public
health managers face some challenges in the implementation
of the health policy, such as a lack of public infrastructure, lack
of planning, difficulties in equitable distribution of resources

across regions, lack of human resources in some areas, and re-
sistance to changes in health-care models and practices.” While
the two more developed regions of Brazil in terms of human
development index have an estimated 3200000 (62%) of the
5156020 total health workforce, the two least developed regions
have no more than about 700 000 (14%) of these professionals.

To meet the challenge of maintaining health assistance to
all regions of the country during the COVID-19 pandemic, the
health ministry coordinated workforce management policies
and provided health professionals and institutional support
to states and municipalities of the country. For this, the health
ministry designed the initiative O Brasil Conta Comigo’ to
provide institutional support for the recruitment of health
professionals during the COVID-19 pandemic.

Approach

The initiative was instituted through a government ordinance on
31 March 2020,” with the objective of training health profession-
als on COVID-19 clinical management protocols, after which
they could participate in the national COVID-19 programme.

We designed an online system that would allow health pro-
fessionals to self-register to work on the COVID-19 response.
The aim was to create a database to support decisions on hiring
health professionals by local health authority managers, thus
facilitating the recruitment process, and ensuring that profes-
sionals were trained on clinical management protocols for
COVID-19 infections. We developed the registration system
following the model-view—-controller architecture pattern,
with Spring Framework (VMware, Palo Alto, United States of
America), Java 8 (Oracle Corporation, Santa Clara, USA) and
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React (Facebook open source Meta plat-
forms, Menlo Park, USA) languages. We
chose the Postgres (PostgreSQL Global
Development Group, Berkeley, USA)
database management system because it
is open-source and simple to use.

All health professionals registered
with their respective health councils
were eligible to participate in the strategy,
regardless of whether they were public or
private employees. If the professional was
already in work, the central government
was allowed (if the employee agreed)
to request that the employerrelease the
employee to work on the COVID-19
response. The system accepted the regis-
tration of the following professional cat-
egories to work in their area of expertise
if their professional registration was up to
date: biology, biomedicine, physical edu-
cation, nursing, pharmacy, physiotherapy,
occupational therapy, speech therapy,
medicine, veterinary, nutrition, dentistry,
psychology and radiology. To implement
the initiative, it was necessary to rely on
the assistance of professional councils,
who provided the health ministry with a
list of professionals to enable a compara-
tive analysis and validation of registration
information.

The information collected during
registration and stored in the database can
be divided into three sections: personal,
professional and data relating to actions
to combat COVID-19. The first section
focuses on the storage of identifying and

contact information. The second section
focuses on data about the employment
relationship, which facilitates analysing
the professional’s profile and for orienting
and structuring future health ministry
actions. The third section focuses on data
collected about the professionals assigned
to initiatives related to COVID-19. This
section helps in the mapping of some
conditions, such as the number of pro-
fessionals with suspected or confirmed
COVID-19 infection and the number of
professionals working directly in the field.
The entire registration process is done on
a freely accessible, public website under
the health ministry domain.

The database includes a dashboard
which is used exclusively by the health
ministry and allows data to be extracted
on professionals who completed registra-
tion, those willing to act in initiatives to
combat COVID-19, those willing to act in
other initiatives, those who are not directly
dealing with suspected or confirmed cases
of COVID-19, and those who have com-
pleted training. It is possible to analyse the
records by professional category, view the
total number of records and their relation-
ship with the total number of professionals
registered by state or region in the regional
councils, and present a percentage of
records by category. It is also possible to
obtain the recruitment status for each
action registered in the system and anal-
yse the number of professionals that the
initiative needs and the numbers already

Table 1. Total number of registrations in the initiative to recruit health professionals to
the COVID-19 response, Brazil, February 2022

Professional council

Total no. of health  No. (%) fully registered in

professionals the initiative
Federal Council of Nursing 2262846 159735 (7.1)
Federal Council of Physiotherapy and 155390 134911 (86.8)
Occupational Therapy
Federal Council of Dentistry 329432 133742 (40.6)
Federal Council of Pharmacy 331007 113001 (34.1)
Federal Council of Nutrition 149025 98691 (66.2)
Federal Council of Physical Education 450000 83561 (18.6)
Federal Council of Veterinary 139596 69966 (50.1)
Federal Council of Psychology 363847 64518 (17.7)
Federal Council of Medicine 496997 35216 (7.1)
Federal Council of Biomedicine 57665 28697 (49.8)
Federal Council of Speech Therapy 45123 24810 (55.0)
Federal Council of Social Work 190693 22933 (12.0)
Federal Council of Biology 63095 21962 (34.8)
National Council of Radiology Technicians 121304 15813 (13.0)
Total 5156020 1007566 (19.5)

COVID-19: coronavirus disease 2019.
Source: Data from the professional councils.
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recruited, remaining to be recruited, with
a signed contract, being hired, on leave
and with contracts finished.

After the launch of the registration
tool in April 2020, the health ministry,
in partnership with the professional
councils, publicized the initiative and
encouraged adherence to registration
requirements through internal and ex-
ternal means of communication, such
as social media and media channels.

In February 2022 we performed an
analysis of the numbers of professionals
registered and willing to work on the CO-
VID-19 response by region and state. The
health ministry maintains restricted and
controlled access to the information. The
data were shared with us, as developers of
the registration system upon authoriza-
tion of use for scientific purposes, thus
respecting the principles of confidential-
ity and anonymity of the data.

Relevant changes

The tool for the registration of profes-
sionals was made available to the public
on 2 April 2020. Within 6 months,
the database grew to more than 1 mil-
lion subscribers. Of these, more than
346 000 subscribers received training
on the protocol for clinical management
of COVID-19. By analysing the health
ministry’s database, we could identify the
professionals, their specializations, place
of residence and availability to participate
in the COVID-19 care programme.

Up to February 2022, the database
had 1007566 health professionals reg-
istered out of the total 5156020 health
professionals registered with health
councils. Table 1 shows the total number
of professionals registered by professional
category and the percentage of registra-
tions out of the total number of health
professionals registered in each health
council in the country.

The total number of registrations by
region and state in Brazil are represented
in Table 2. The south-east region had the
highest number of registrations of health
professionals (498 345 people, 49.4%)
followed by the south (187293 people,
18.5%), north-east (185818 people, 18.4%),
mid-west (83639 people, 8.3%) and north
(52471 people, 5.2%). The south and south-
east regions together have a higher human
development index compared with other
regions of the country.®

Of the total registrations, 371275
professionals were willing to work on the
COVID-19 response in remote areas. By
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1 February 2022, approximately 157 755
health professionals have been deployed

to underserved areas to care for patients
with COVID-19.

Table 2. Health professionals registered and willing to work on the COVID-19 response
in remote areas by states and regions in Brazil, February 2022

Estate or State Population® No. of health professionals
Completed Willing to work on the
registration COVID-19 response in
remote areas
North region
Acre 733559 2444 1440
Amapa 669526 3898 1990
Amazonas 3483985 15951 8559
Pard 7581051 16843 8162
Rondonia 1562409 6351 3083
Roraima 450479 2261 1115
Tocantins 1383445 4723 2084
North-east region
Alagoas 3120494 10841 4887
Bahia 14016906 48644 20515
Ceard 8452381 28999 12207
Maranhao 6574789 12842 6002
Paraiba 3766528 17802 6620
Pernambuco 8796448 32351 12518
Piauf 3118360 11067 4472
Rio Grande do Norte 3168027 13980 6245
Sergipe 2068017 9292 3903
Mid-west region
Federal District 2570160 27756 13573
Goids 6003788 28528 11385
Mato Grosso 3035122 13360 5730
Mato Grosso do Sul 2449024 13995 5840
South-east region
Espirito Santo 3514952 20686 7453
Minas Gerais 19597330 99753 35666
Rio de Janeiro 15989929 91472 31215
Séo Paulo 41262199 286434 92993
South region
Parand 8912692 62035 21404
Rio Grande do Sul 10693929 76510 26556
Santa Catarina 6248436 48748 15628
Total 189223965 1007 566 371275

COVID-19: coronavirus disease 2019.
2 Based on the last official census in 2010.

Source: Data from the health ministry dashboard extracted on 16 February 2022.

Box 1.Summary of main lessons learnt

Constructing a database of health-care professionals helped in the recruitment and
distribution of human resources for the COVID-19 response in a middle-income country

with a large land area.

Small municipalities with few resources or situated far from urban centres took advantage
of the online registration system as a tool for public health management decision-making

during the public health emergency.

The partnership established with professional health councils for publicizing the registration
system enhanced the government’s initiative.

COVID-19: coronavirus disease 2019.
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Lessons learnt

With the shortage of human resources
in health services during the COVID-19
pandemic, this initiative supported the
recruitment of professionals and ex-
panded the supply of care at a time of
great need. In addition, the initiative con-
tributed and continues to contribute to
the training of thousands of professionals
to assist in the clinical management of
COVID-19 in Brazil, thus improving the
health care provided to the population.
The results demonstrate the positive
impact of the strategy in making human
resources available to the northern region
of Brazil, where the health system was
severely affected by the high demand for
the treatment of respiratory symptoms
and high mortality rates.” The health
workers will remain in underserved areas
for as long as they are needed or as long
as they wish to continue.

The low participation of health pro-
fessionals in the online registration was
an initial obstacle we encountered during
implementation of the initiative. In an at-
tempt to mitigate this problem, the health
ministry chose to adopt a strategy of wide
dissemination of the initiative, partner-
ships with professional councils and the
use of official communication channels
in addition to print, television and digital
media (Box 1). Another obstacle was dif-
ficulty in accessing the internet for staff
in some regions of Brazil. It is likely that
not all health professionals were familiar
with digital media, which may have influ-
enced the total number of registrations.

The development of the registra-
tion tool took place in just one month.
Therefore, it was necessary to imple-
ment improvements after the tool was
launched, and with it the inclusion of new
registration fields. To solve this problem,
emails were sent to registered profession-
als requesting them to update their data
on the system.

The initiative focused attention
on usability and ease of registration by
health professionals without jeopardiz-
ing the security of the data entered in the
system. We predict that the database will
assist with other public health needs in
Brazil. Possible uses include the recruit-
ment of professionals for vaccination
campaigns, actions aimed at riverside
populations and task-force groups to
act in situations of natural disasters. ll
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Résumé

Recrutement de professionnels de la santé pour lutter contre la COVID-19 au Brésil

Probléme La pandémie de maladie a coronavirus 2019 (COVID-19) a
constitué un enjeu majeur pour le Brésil en termes de main-d'ceuvre.
En effet, le pays couvre un vaste territoire et manque de travailleurs de
la santé dans les régions éloignées des grandes métropoles.
Approche Le ministere de la Santé brésilien a développé une solution
informatique destinée & fournir une assistance rapide aux Etats et
municipalités ayant besoin d'engager des professionnels de la santé
issus des principaux centres urbains, afin qu'ils exercent dans les zones
mal desservies durant la pandémie de COVID-19. Nous avons congu un
systéme en ligne pour ces professionnels, leur permettant de manifester
leur intérét pour la lutte contre la COVID-19; le systéme est entré en
service en avril 2020.

Environnement local Le Brésil est un immense pays, ou l'accés
aux soins de santé varie énormément d'une région a l'autre. Avant
le lancement de l'initiative, 5 156 020 travailleurs de la santé étaient
officiellement enregistrés aupres des conseils représentant leur
profession. Cependant, on estime que 3 200 000 d'entre eux, c'est-a-dire

plus de 60%, pratiquaient leur métier dans les deux régions offrant le
meilleur niveau de vie du pays.

Changements significatifs En février 2022, 1007 138 professionnels de
la santé s'étaient inscrits dans le systeme, générant une base de données
considérable de spécialistes de différents domaines. Parmi eux, 371 275
étaient préts a s'engager dans la lutte contre la COVID-19 dans les zones
reculées. Au 1¢ février 2022, 157 755 professionnels avaient été formés
et déployés dans ces régions mal desservies.

Lecons tirées La collaboration entre le gouvernement et les conseils
professionnels, ainsi que |'utilisation des canaux de communication
officiels, sont autant de stratégies essentielles pour améliorer
I'enregistrement et garantir le succés du programme. Selon nos
prévisions, la base de données se révélera utile a l'organisation de futures
campagnes de santé publique au Brésil.
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Pesiome

Ha6op meanumHcknx pabotHukos gns 6opbobi ¢ COVID-19, bpasunusa

Mpo6nema [llaHgemMuas KOPOHABUPYCHOW MHOEKUMN
2019 ropa (COVID-19) co3nana cepbesHyio Npobnemy C TPYAOBbIMY
pecypcamu Ans bpasunnun, kKotopas nmeeT O0obLLYI0 TePPUTOPUIO 1
MCMbITEIBAET HEXBATKY PabOTHUKOB 3[1PaBOOXPAHEHMA B PETMOHAX,
YOANEHHbBIX OT KPYMHbIX FOPOAOB.

Moaxoa MUHWCTEPCTBO 34PaBOOXPAHEHNA bpa3unun BHEAPWNO
KOMMBIOTEPU3MPOBAHHOE PeLleHe 14 OKa3aHWA OnepaTvBHOM
nofAepXKKM WTaTam M MyHUUMNanMTeTam B BONPOCE Haima
MeAVNLMHCKIMX PabOTHUKOB 13 KPYMHBIX TOPOACKMX LIeHTPOB [51A
paboTbl B paioHax, He NoMyYatoLiMX HAZJIEXALLErO MEANLIMHCKOTO
006CNy>K1MBaHVA BO BpemaA NaHaemmnn COVID-19. ABTopbl pa3paboTanu
OHNaMH-CUCTeMY ANA MeAULUWMHCKUX PaboTHUKOB, UTOObI OHM
MOV PErVCTPUPOBATL CBOIO FOTOBHOCT Y4YaCTBOBAThL B bopbbe C
COVID-19. Cuctema bbina npeacTasneHa obLLeCTBEHHOCTY B anpene
2020 roga.

MecTHble ycnoBua bpasunnva — 60nbluan CTpaHa C HEOAMHAKOBLIM
LOCTYMOM K MEAMKO-CaHWTaPHOM NMOMOLLUM B PasHblx pernoHax. 1o
3anycka MHMUMaTKBbl 5 156 020 MeanUMHCKIX paboTHUKOB Oblni

odULMANBbHO 3apPerncTpMpPOBaHbl B MPOdeCcCMOHaNbHbIX COBETaX.
OpHako, no ouexHkam, 3 200 000 yenosek (bonee 60% 13 HUX)
paboTanu B ABYX PervoHax C CamblM BbICOK/M YPOBHEM »KI3HMW.
OcyuwiecTBieHHble NepemeHbl [1o cocToAHMIo Ha deBpanb
2022 roga 1 007 138 MeaMUMHCKMX PabOTHUKOB CaMOCTOATENBHO
3aperncTpupoBannChb B CUCTEME, YTO MO3BOMMUIO CO34aTb
0OWWPHYI0 633y AaHHbIX CNeUMannCToB 13 PasnnuHbIX obnacTeil.
V13 Hux 371 275 CneLmanicToB Oblnv roToBbl y4acTBOBaTL B 6opbbe
c COVID-19 B oTaaneHHbIx paroHax. K 1 ¢espana 2022 roaa
157 755 cneuyanucToB npownu obydyerune 1 Obin1 HanpasneHbl
B PariOHbl, He Mofyyalole Hagnexalero MeguymHcKoro
00CyKMBAHWA.

BbiBogbl COTPYHNYECTBO MPABUTENBCTBA C MPOGECCUMOHANBHBIMY
COBETaMM U MCMOSb30BaHMe ODULIMANBHBIX KaHaNoB CBA3M Obiin
BaXKHBIMM CTPATETVAMM YNyULlleHna perncTpaumm 1 obecneyeHus
ycrnexa cxembl. ABTOPbI MPOrHO3MPYIOT, YTO 3Ta 6a3a AaHHbIX MOMOXET
B Oy ayLLMX KamMnaHWAX B 06nacTu 0bLLECTBEHHOTO 3APaBOOXPaHeHNA
8 bpaznnuu.

Resumen

Reclutamiento de profesionales sanitarios como respuesta a la COVID-19 en Brasil

Situacion La pandemia de la enfermedad por coronavirus de 2019
(COVID-19) supuso un importante reto de personal para Brasil, que
tiene una gran extensién territorial y una escasez de personal sanitario
en las regiones alejadas de las grandes ciudades.

Enfoque EI Ministerio de Salud de Brasil implementé una solucion
informética para proporcionar apoyo rapido a los estados y municipios
a fin de contratar a profesionales sanitarios de los grandes centros
urbanos para trabajar en las dreas desatendidas durante la pandemia de
la COVID-19. Asi, se disefid un sistema virtual para que los profesionales
sanitarios registraran su disposicion a trabajar durante la respuesta a la
COVID-19; el sistema se puso a disposicion del publico en abril de 2020.
Marco regional Brasil es un pais extenso con una gran heterogeneidad
enelacceso a la asistencia sanitaria en sus diferentes regiones. Antes de
la puesta en marcha de la iniciativa, 5 156 020 profesionales sanitarios
estaban registrados oficialmente en los consejos profesionales. No

obstante, se calcula que 3 200 000, mas del 60 % de ellos, trabajaban
en las dos regiones con mayor nivel de vida.

Cambios importantes Hasta febrero de 2022, 1 007 138 profesionales
sanitarios se habfan inscrito en el sistema, lo que supone una
importante base de datos de profesionales de diversas disciplinas. De
ellos, 371 275 profesionales estaban dispuestos a trabajar durante Ia
respuesta a la COVID-19 en las dreas remotas. A 1 de febrero de 2022,
157 755 profesionales habian sido formados y desplegados en estas
areas desatendidas.

Lecciones aprendidas La asociacion del gobierno con los consejos
profesionales y el uso de los canales de comunicacion oficiales fueron
estrategias importantes para mejorar el registro y asegurar el éxito del
sistema. Se prevé que la base de datos ayude en futuras campanas de
salud publica en Brasil.

References

1. WHO Director-General's statement on IHR Emergency Committee on Novel
Coronavirus (2019-nCoV) [internet]. Geneva: World Health Organization;
2020. Available from: https://www.who.int/director-general/speeches/
detail/who-director-general-s-statement-on-ihr-emergency-committee-on
-novel-coronavirus-(2019-ncov) [cited 2021 Jul 17].

2. Marson FAL, Ortega MM. COVID-19 in Brazil. Pulmonology. 2020 Jul-
Aug;26(4):241-4. doi: http://dx.doi.org/10.1016/j.pulmoe.2020.04.008
PMID: 32371054

3. Dias FS, Rosa RG, Mendes CL. Chapter 17: Brazilian battle against COVID-19.
In: Hidalgo J, Rodriguez-Vega G, Pérez-Fernandez J, editors. COVID-19
pandemic: lessons from the frontline. Amsterdam: Elsevier; 2022. pp. 173-8.
doi: http://dx.doi.org/10.1016/B978-0-323-82860-4.00002-1

4. Presidency of the Republic Civil House, sub-chief for legal affairs.
[Constitution of the Federative Republic of Brazil, 1988 Brasilia: Official
Gazette of the Union; 1988. Portuguese. Available from: http://www
_planalto.gov.br/ccivil_03/constituicao/constituicao.htm [cited 2021 Jul 22].

5. Paim JS. [Thirty years of the unified health system (SUS).] Cien Saude Colet.
2018 Jun;23(6):1723-8. Portuguese. doi: http://dx.doi.org/10.1590/1413
-81232018236.09172018 PMID: 29972481

6. Viacava F, Oliveira RAD, Carvalho CC, Laguardia J, Bellido JG. Brazil's unified
health system: supply, access to and use of health services over the last 30
years. Cien Saude Colet. 2018 Jun;23(6):1751-62. doi: http://dx.doi.org/10
.1590/1413-81232018236.06022018 PMID: 29972484

7. [Ordinance n° 639, of March 31, 2020. Provides for the strategic action
O Brasil Conta Comigo - Professionals da Saude, aimed at training and
registering health professionals, to face the pandemic of coronavirus.]
Brasilia: Ministry of Health of Brazil; 2020. Portuguese. Available from:
https://www.in.gov.br/en/web/dou/-/portaria-n-639-de-31-de-marco-de
-2020-250847738 [cited 2021 May 20].

8. [Human development index] [internet]. Brasflia: United Nations
Development Programme; 2022. Portuguese. Available from: https://www
.br.undp.org/content/brazil/pt/home/idh0/rankings/idhm-uf-2010.html
[cited 2022 May 31].

9. Naveca FG, Nascimento V, de Souza VC, Corado AL, Nascimento F, Silva G, et
al. COVID-19 in Amazonas, Brazil, was driven by the persistence of endemic
lineages and P1 emergence. Nat Med. 2021 Jul;27(7):1230-8. doi: http://dx
.doi.org/10.1038/541591-021-01378-7 PMID: 34035535

524 Bull World Health Organ 2022;100:520-524] doi: http://dx.doi.org/10.2471/BLT.22.288060



