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RESUMO

Este estudo teve o objetivo de caracterizar a artralgia durante a fase aguda de chikungunya, em Feira de Santa-
na, Bahia, Brasil. Os pacientes foram submetidos a entrevista, consulta médica e exames laboratariais. Foram
incluidos no estudo 181 pacientes e 138 (76,2%) relataram dor intensa na escala visual analégica (pontuacao
de 7 a 10). Ser do sexo feminino e e ter idade > 45 anos aumentam em duas vezes as chance de apresentar
artralgia intensa. Dentre aqueles com dor elavada 86% cronificaram e as articulacées mais afetadas foram os
tornozelos, punhos e joelhos. Artropatia (p= 0.0006), tendinopatia (p= 0.01), e edema (p= 0.01) foram sintomas
associados a cronificacdo. E importante realizar o tratamento adequado dos pacientes na fase aguda da doenca,
principalmente aqueles com artralgia intensa, o que pode evitar agravos e sequelas nas fases subsequentes.
Estes achados podem dar subsidios as autoridades de satde na tomada de decisoes em relagao ao manejo
destes pacientes.
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ABSTRACT

This study aimed to characterize the arthralgia during the acute phase, in patients with CHIKV infection in Feira
de Santana, Bahia, Brazil. The patients underwent an interview, medical consultation and laboratory tests. Were
included in the study 181 patientes and 138 (76.2%) reported severe pain in the visual analogue scale (score
range 7-10). Being female and being over 45 years of age doubles the chance of experiencing severe arthralgia.
Among those with severe pain, 86% developed chronic pain and the most affected joints were the ankles, wrists,
and knees. Arthropathy (p= 0.0006), tendinopathy (p= 0.01), and edema (p= 0.01) were symptoms associated
with chronic pain. It is important to provide appropriate treatment to patients in the acute phase of the disease,
especially those with severe arthralgia, which can prevent worsening and sequelae in subsequent phases. These
findings can inform health authorities in making decisions regarding the management of these patients.
DESCRIPTORS: Chikungunya; Arthralgia; Inflammation; Acute phase; Brazil.

RESUMEN

Este estudio tuvo como objetivo caracterizar la artralgia durante la fase aguda de chikungunya en Feira de San-
tana, Bahia, Brasil. Los pacientes se sometieron a entrevistas, consultas médicas y pruebas de laboratorio. Se
incluyé un total de 181 pacientes, y 138 (76,2%) informaron dolor intenso en una escala analégica visual (pun-
tuacion de 7 a 10). Ser mujer y tener > 45 afnos de edad duplico la probabilidad de experimentar artralgia grave.
Entre aquellos con dolor intenso, el 86% desarrollé dolor crénico, v las articulaciones mas afectadas fueron los
tobillos, las mufecas vy las rodillas. La artropatia (p= 0,0006), la tendinopatia (p= 0,01) y el edema (p= 0,01) fue-
ron sintomas asociados con la cronicidad. Es importante proporcionar un tratamiento adecuado a los pacientes
en la fase aguda de la enfermedad, especialmente a aquellos con artralgia grave, que puede prevenir el empeo-
ramiento v las secuelas en fases posteriores. Estos hallazgos pueden brindar apoyo a las autoridades sanitarias
en la toma de decisiones respecto al manejo de estos pacientes.
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hikungunya is an RNA arbovirus
C and it is transmitted by mosquitoes
of the genus Aedes, particularly the
species A. aegypti and A. albopictus."?
The disease was introduced into sev-
eral countries in the American subcon-
tinent in October 2013 and more than
four million cases of chikungunya, in-
cluding deaths, have been reported since
this. > Bahia were the first Brazilian
state to identify this virus in 2014 and
since this introduction more than 1.4
million probable cases and 1,300 deaths
were reported in the country until Sep-
tember 17, 2025.61°
The disease can be subdivided into
three phases: acute (until 21 days of
symptoms), post-acute (22 to 90 days)
and chronic (up to 3 months)." In ad-
dition to arthralgia, the acute disease
presents with sudden onset high fever
and may have: cutaneous manifestations,
headache, myalgia and prostration.™* In
the post-acute and chronic phases of the
disease, the systemic symptoms disap-
pear, but arthralgia and arthritis symp-

toms can remain for years.'>!?

Study shows around 70% of pa-
tients have debilitating arthralgia in the
acute phase and it was associated with
persistence of joint pain in the other
phases.!*

Chikungunya is a neglected discase
and there are few studies about this in-
fection, specially in lasts years. This study
aimed to characterize the joint pain in
the acute phase of CHIKV infection and
identify the risk factors associated with
severe arthralgia and chronification.

This study is part of a larger 10-year
research project (2015-2025). This part
was a cross-sectional investigation of
the acute phase of CHIKV infection.
Patients who sought medical care with
symptoms suggestive of CHIKV infec-
tion were recruited using non-probabi-
listic sampling. Selected patients of both
sexes and all age groups signed (or a legal
guardian signed for minors) an informed
consent form and responded to a ques-
tionnaire.

Patients who had positive test results
for CHIKYV infection in the multiplex
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real time reverse transcription-poly-
merase chain reaction (QRT-PCR) and/
or anti-CHIKV IgM were included in
the study.

Were excluded from the study: Pa-
tients with incomplete questionnaire;
had only anti-CHIKV IgG positive test
results; positive laboratory test results
that diagnosed dengue and/or Zika in-
fections.

The patients were recruited at three
healthcare units: the first unit was locat-
ed in Feira de Santana (FSA); the second
unit was in Riachio do Jacuipe (RJP), lo-
cated 77.1 km from FSA; and the third
unit was in the rural community of Cha-
pada, and located 17.1 km from RJP.

ESA is the second largest city in the
state of Bahia and is located 108 km from
the capital Salvador, with an estimated
population of 591,707 inhabitants.'¢

The structured questionnaire includ-
ed sociodemographic variables and in-
formation about the pre-existing comor-
bidities, general signs and symptoms,
most frequently affected joints and de-
tails of pain characteristics.

The Visual Analogue Scale VAS was
applied to measure the intensity of pain.
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VAS is an instrument used to evaluate
musculoskeletal pain with scores range
from 0 to 10, with zero indicating no
pain and 10 indicating the maximum
possible pain. In addition, VAS show fa-
cial expressions on a scale ranging from
happy to increasingly sadder face accord-
ing to pain perception, facilitating pa-
tient understanding.'”

Kinds of nociceptive pain were inves-
tigated in our questionnaire and neuro-
pathic pain were investigated using the
Douleur neuropathique 4 (DN4)."® Af-
ter this, patients underwent a physician
consultation with physical examination
to confirm signs and symptoms related.

Blood sample was collected and the
serum was used to the laboratorial tests.
We researched chikungunya-specific
IgM and IgG antibodies and viral RNA.
Serology was performed with a commer-
cial ELISA test (Enzyme-Linked Immu-
nosorbent Assay) according to the man-
ufacturer's instructions (Euroimmun’,
Germany). Viral RNA was investigated
using a multiplex real time molecular
kit (Bio-Manguinhos, Brazil) to identify
Zika, dengue and chikungunya, accord-
ing to the manufacturer's recommenda-
tions.

REDCap Software (version 5.4.10,
2017 Vanderbilt University) was used
to build and manage a database with all
collected data. Univariate and multivar-
iate analyses were conducted using the
SAS software version 9.2 (SAS Institute,
Cary, NC, USA) to identify variables
associated with high-intensity joint pain
(VAS 27). The variables that presented
a value of p < 0.20 were included in the
model, whereas variables with p > 0.05
were removed from the model using step-
wise backward methodology. Statistical
significance was considered for variables
with a p-value <0.05, and the results
were expressed as odds ratios (ORs) with
95% confidence interval (CI). This study

Two hundred and forty patients with
clinically suspected CHIKV infection
were recruited (187 patients in the FSA,
16 patients in the RJP, and 37 patients
in Chapada). Of these, 191 patients
(79.6%) were confirmed with CHIKV
infection: seven (3.7%) had positive
result for qRT-PCR only, 146 (76.4%)
for anti-CHIKV IgM only and 35
(18.3%) for both markers (Fig 1). Nine
patients were excluded: three with only
anti-CHIKV IgG positive serology, six
patients with incomplete questionnaire
and one without arthralgia.

Therefore, 181 (99.5%) reported ar-
thralgia at the time of the interview and
were included in the study. The highest
number of patients were identified in
the 45-64-year-old age group (42.5%),
the majority of the patients were female
(71.8%), and the predominant ethnic-
ity of the patients was mixed (48.1%).
Around 64% had comorbidity pre-ex-
isting, being the most prevalent hyper-
tension and arthrosis. In addition, we
found the most affected joints are: an-
kles, knees and wrists and 98.3% of the

patients had 5 or more joints involved
(Table 1).

A total of 138 (76.2%) patients re-
ported having severe pain (VAS 27).
One-hundred and four of 130 (80%)
women included in the study reported
severe pain. Of 107 patients >45 years
old, 87 (81.3%) related severe pain in
the VAS. Sharp pain was the most fre-
quent kind of pain (72.4%) and 57.5%
claim the pain is worse in the morning.
Arthropathy (p = 0.0006), tendinop-
athy (p = 0.01), and edema (p = 0.01)
were the symptoms most associated with
severe pain (VAS 27) (Table 2).

The risk of having severe pain was
twice as high in patients >45 years of
age (OR 2.05,95% CI; 1.03-4.1) and in
females (OR 2.12, 95% CI; 1.04-4.33)
than in those who were <45 years of age
or male (Table 3).

Of 138 patients with clevated ar-
thralgia, 86% became chronic, 13
(9,4%) did not chronify and we missed
the follow-up of five (3,6%) patients
with severe pain due to address and/or
telephone changes (Fig 2).

Figure 1: Flowchart of the total number of subjects and their selection

according to the laboratory diagnosis.
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Variable Number of patients and (%)
Age Group
<45 74 (41%)
4L5-64 77 (42%)
265 30 (16%)
Sex
Female 130 (72%)
Male 51 (28%)
Ethnicity
Mixed ethnicity 87 (48%)
African 64 (35%)
European 29 (16%)
Asian 2 (1%)
Presence of comorbidities pre-existing
Total number of patients with comorbidities 116 (64%)
Hypertension 63 (35%)
Arthrosis 53 (29%)
Glaucoma 18 (10%)
Obesity 17 (9%)
Diabetes 16 (9%)

Most common symptoms in patients with CHIKV infection

Arthralgia 181 (100%)
Fever 172 (95%)
Myalgia 153 (85%)
Headache 146 (81%)
Exanthema 131(72%)

Most frequently affected joints in patients with CHIKV infection

Ankles 169 (93%)
Knees 161 (89%)
Wrist 161 (89%)

Phalanges of the hands

157 (88%)

Metacarpal region

156 (87%)

Shoulders

144 (80%)

Elbows

123 (68%)

Number of affected joints

=5 joints

178 (98,3%)

<4 joints

3(1,7%)

el
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Table 2- Inflammatory symptoms associated with arthralgia during the acute phase of the disease; data from the univariate

analysis are presented in relation to the VAS (n = 181)

Variable Number of patients (%) Patients V\z:h:\g? 1760 (k]| Patients M{:E\qg%;_m n p-value
Symptoms associated with pain
Arthralgia 181 (100%) 43 (23,8%) 138 (76,2%) =
Morning stiffness 165 (91%) 36 (83,7%) 129 (93,5%) 0,04
Edema 154 (85%) 31(72,1%) 123 (89,1%) 0,01
Arthropathy 166 (91,7%) 34 (18,8%) 132 (72,9%) 0,0006
Tendinopathy 152 (84%) 31(17,1%) 121 (66,8%) 0,01
Evolution of pain
Continuous 107 (59%) 19 (44,2%) 88 (63,7%) 0,3
Intermittent 53 (29%) 18 (9,9%) 35 (25,4%) 0,7
Type of pain
Sharp* 131 (73%) 31(72,1%) 100 (72,5%) 0,8
Numbness** 77 (43%) 12 (27,9%) 65 (47,1%) 0,02
Burning** 63 (35%) 10 (23,2%) 53 (38,4%) 0,05
Shock** 52 (29%) 8(18,6%) 44(31,9%) 0,07
Time of pain
Morning 104 (58%) 28 (65,1%) 76 (55,1%) 0,3
Night 67 (37%) 11 (25,6%) 56 (40,6%) 0,06
Presentation of arthralgia
Bilateral 180 (99%) 43 (100%) 137 (99,3%) 0,57
Symmetrical 160 (88%) 36 (83,7%) 124 (89,8%) 0,27

*nociceptive pain
**neuropathic pain

Table 3- Possible risk factors for presenting VAS =7 (univariate and multivariate analyses) (n = 181)

Variable Patie;tj\évi(t: i//:l\gg)cores Patien'ﬁs_\évi(t::\/ﬁg)scores p-value | Crude OR* (95% CI) Adjustedc?)Ru (95%

Female 104 (75,4%) 26 (60,5%) 0,04 2,19 (1,04-4,33) 2,09 (1,01-4,31)

>45 years 87 (63%) 20 (46,5%) 0,04 2,05 (1,03-4,07) 2,02 (1,01-4,05)
Hypertension*** 52 (37,7%) 11 (25,6%) 0,13 1,81 (0,84-3,89) B
Arthrosis*** 48 (34,8%) 05 (11,2%) 0,75 1,12 (0,53-2,4) SR
Glaucoma*** 14.(10,1%) 04 (9,3%) 0,87 1,01 (0,38-3,16) =S
Low education level 68 (49,3%) 25 (58,1%) 0,45 1,33 (0,67-2,65) Sk
European ethnicity 25 (18,1%) 04 (9,3%) 0.3 1,00 SXERR
Mixed ethnicity 45 (32,6%) 21 (48,8%) 0,97 0,49 (0,15-1,59) Sl
African ethnicity 65 (47,1%) 19 (44,2%) 0,97 0,38(0,12-1,24) SRS
Asian ethnicity 02(1,4%) 0 0,98 = SR S

* Univariate analysis

** Multivariate analysis

*** Comorbidity

**** Analysis not performed
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Figure 2: Flowchart of the patient’s follow-up according to the intensity of pain in the VAS.
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Severe pain (VAS >7) was reported
by 76.2% of patients in the acute phase
of this study and 86% of them became
chronic. In a study in Réunion Island,
77.6% of patients with CHIKV in-
fection claim severe pain, and inten-
sity was associated with persistence of
joint pain in the other phases of the
disease.' In the Caribbean region,
84% have persistent arthralgia and
53% had chronic joint pain.”

Sissoko et al.'* reported the risk of
having severe pain was greater in pa-
tients >45 years old and some studies
were associated it with the persistence
arthralgia and arthritis and another’s

arthropathies, tenosynovitis and en-
thesitis, corroborating with the re-
sults of this study.'*?*??2 Adequate
diagnosis and assistance needs to be
offered during the acute phase, trying
to avoid the arrival in other phases or
avoid complications there.”?

In this study, one (0.6%) of
182 patients had no joint pain, He
was male, nine years old. Children
tend to have mild-intensity arthralgia
or don’t have. Also tend to have a high
viral load. This characteristic appears
to be due to a poor immune response,
with lower serum levels of interferon
1 (IFN-1) compared to adults. The
IFN-1 is the cytokine responsible for
controlling viremia and increases in-
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flammation due to leukocyte recruit-
ment to muscles and joints.**
Pre-existing comorbidities were
identified in 64.1% of the patients
evaluated, 54.3% with hypertension
and 29.3% with arthrosis. A clini-
cal worsening of comorbidities after
CHIKYV infection was reported in
39.6% of patients with these discases.
In Réunion Island and in the Carib-
bean, hypertension was also the most
frequently reported comorbidity.!*"”
The comorbidities may make unclear
whether the symptoms are due to chi-
kungunya or preexisting diseases.
Andrade et al.” too, in their study,
had participants with neuropath-
ic pain, which indicated peripheral

2025; (16) N.102 = coletiva
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nerve damage. In different researchs,
the painful condition of patients
tends to worsen when they are at rest,
and the affected stiff joint tends to im-
prove when moving, especially in the
morning. Additionally, they found
women have greater pain perception
and a greater number of affected
joints and more intense and persistent
pain than men, corroborating with
the results of this study.'»!>?1%
Molecular and serology diagnosis
of chikungunya varies according to
the timing of the acute phase. Viremia
finish in few days and anti-CHIKV
IgM may persist for months. We did
both, therefore it was possible to rely
on the diagnosis established in this

study.'®

The limitations of this study are:
Patients seen at various times through-
out the acute phase and it may change
the perception of the pain intensity;
their medication in use may also have
affected the intensity of the pain; Ur-
ban and rural patients were both in-
cluded, which could have resulted in
differing perceptions of pain.

CHIKV
patients may lead to intense and de-

infection in Brazilian
bilitating arthralgia during the acute
phase and patients >45 years old, fe-
male, edema, arthropathies, tenosy-

novitis and enthesitis were associated
with the persistence arthralgia and
arthritis.

Adequate diagnosis and assistance
need to be offered in the acute phase,
trying to avoid a chronicity and se-
quelae. Taken together, our findings
provide important information that
can help health authorities make de-
cisions that can improve patient man-
agement.

Further studies are needed and
we are conducting the continuation
research in this population to better
understand the clinical and laborato-
ry evolution in subsequent phases of
the disease, as well as the drug thera-
pies used and laboratorial alterations.

18136 satdecoletiva = 2025; (16) N.102

1. Thiberville SD, Moyen N, Dupuis-Maguiraga L,
Nougairede A, Gould AE, Roques P, et al. Antiviral
Res. Febre Chikungunya: Epidemiologia, sindrome
clinica, patogénese e terapia. 2013. 99: 345-370.

2. Caglioti C, Lalle E, Castilletti C, Carletti F, Capobi-
anchi R, Bordi L,. New Microbiol. Infecgao pelo virus
Chikungunya: uma visao geral. 2013. 36: 211-227.

3. Cassadou S, Boucau S, Petit-Sinturel M, Huc P,
Leparc-Goffart |, Ledrans M. Euro Surveil. Emergén-
cia da febre chikungunya no lado francés da ilha de
Saint Martin, de outubro a dezembro. 2014.19(13):
207.

4. Organizacao Pan-Americana da Sadde (OPAS).
Atualizacao epidemiolégica: Chikungunya — 30 de
agosto de 2025. Washington, D.C.: OPAS, 2025. Di-
sponivel em: https:/www.paho.org. Acessado em
29 de setembro de 2025.

5. Cunha, RV da; Oliveira, R de; Nascimento, NS do
et al. Chikungunya nas Américas: tendéncias epide-
miologicas, perfil clinico e desafios de satde pablica
(2013-2023). The Lancet Regional Health — Améri-
cas, v. 21, p. 100479, 2024,

6. Brasil. Agéncia Brasil. Brasil registra casos de
chikungunya ... Agéncia Brasil, Brasilia, 29 de agos-
to de 2024. Disponivel em: https:/agenciabrasil.

ebc.com.br/saude/noticia/2024-08/brasil-tem-
254-mil-casos-de-chikungunya-doenca-matou-
161-este-ano. Acesso em 29 de setembro de 2025.

7. Brasil. Agéncia Brasil. Chikungunya traz preocu-
pacoes apds uma década de presenca no Brasil.
Agéncia Brasil, Salvador, 20 de setembro de 2025.
Disponivel em: https:/agenciabrasil.ebc.com.br/
saude/noticia/2025-09/chikungunya-traz-preocu-
pacoes-apos-uma-decada-de-presenca-no-brasil.
Acesso em 29 de setembro de 2025.

8. Brasil. Agéncia Brasil. Brasil registra queda
de 64% nos casos de chikungunya em 2025. Pod-
er360, Brasilia, 15 de marco de 2025. Disponivel
em: https:/www.poder360.com.br/poder-saude/
casos-de-chikungunya-caem-64-nos-primeiros-
meses-de-2025/. Acessado em 29 de setembro de
2025.

9. Silva NM, et al. Vigilancia de chikungunya no
Brasil: desafios no contexto da Sadde Puablica. Re-
vista Brasileira de Epidemiologia (Ress), v. 27, n. 3,
p.e2017127, 2018.

10. Faria NR, Lourenco J, Cerqueira EM, de Lima
MM, Pybus O, Alcantara LCJ. PLoS Curr. Epidemio-
logia do virus chikungunya na Bahia, Brasil, 2014-
2015.2016. 1: 1-8.

DOI: https:/doi.org/10.36489/saudecoletiva.2025v16i102p18122-18137 @ ®

Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons



Original Article

Montalbano CA, Trinta KS, Sucupira MVF, Lima MM, Cerqueira EM, Croda J, Venturini J, Cunha RV

11.  Simon F, Javelle E, Cabieb A, Bouquillard E,
Troisgros O, Gentile G, et al. Med Mal Infect. Dire-
trizes francesas para o tratamento da chikungun-
ya (presentacdes agudas e persistentes). 2015. 45:
243-263.

12. Okeoma CM. Avancos na biologia, patogénese
e tratamento do virus chikungunya. ©Springer In-
ternational Publishing Switzerland, 2016.

13. CoudercT, Lecuit M. Antiviral Res. Patogénese
do virus chikungunya: da beira do leito a bancada.
2015.121: 120-131.

14. Sissoko D, Malvy D, Ezzedine K, Renaul P,
Moscetti F, Ledrans M, et al. PLoS Negl Trop Dis.
Doenca chikungunya pds-epidémica na llha da
Reuniao: curso das manifestacdes reumaticas e
fatores associados ao longo de um periodo de 15
meses. 2009. 3(3): e389.

15. Brasil. Ministério da Sadde. Secretaria de
Vigilancia em Salde. Departamento de Vigilancia
das Doencas Transmissiveis. Chikungunya, manejo
clinico. Brasilia-DF: Ministério da Sadde, 2017.

16. Instituto Brasileiro de Geografia e Estatisti-
ca do Brasil. Populacao residente, total, urbana to-
tal e urbana na sede municipal, com indicacao de
area total e densidade demografica segundo as
Unidades da federacao e os municipios-2010. [Em
portugués]

17. Boonstra AM, Preuperb HRS, Reneman MF,
Posthumus JB, Stewart RE. Int ] Rehabil Res. Con-
fiabilidade e validade da escala visual analogica
para incapacidade em pacientes com dor muscu-
loesquelética cronica. 2008. 31(2):165-169.

18. Eckeli FD, Teixeira RA, Gouvéa AL, Rev Dor.
Ferramentas de avaliacao da dor neuropatica.
2016. 17(Suppl 1):520-2.

Arthralgia During the Acute Phase of Chikungunya Infection in Brazil

19. Crosby L, Perreau C, Madeux B, Cossic J, Ar-
mand C, Hermann-Storke C, et al. J Clin Virol. Man-
ifestacoes graves do virus chikungunya em pacien-
tes gravemente enfermos durante o surto no Caribe
em 2013-2014. 2016. 48: 78-80.

20. Javelle E, Ribera A, Degasne |, Galizére, BA,
Marimoutou C, Simon F. PLoS Negl Trop Dis. Trata-
mento especifico de distlrbios reumaticos pés-chi-
kungunya: um estudo retrospectivo de 159 casos
na llha da Reuniao entre 2006 e 2012. 2015.
9(3):e0003603.

21. Gauri LA, Thaned A, Fatima Q, Yadv H, Singh
A, Jaipal HP, et al. ] Assoc Physicians India. Espectro
clinico da chikungunya em Bikaner (noroeste da In-
dia) em 2006 e acompanhamento dos pacientes por
cinco anos. 2016. 64: 22-25.

22.  Win MK, Chow A, Dimatatac F, Go CJ, Leo YS. |
Clin Virol. Febre chikungunya em Cingapura: carac-
teristicas clinicas e laboratoriais agudas e fatores
associados a artralgia persistente. 2010. 49: 111—
114,

23. Brito CAA, Sohsten, AKAV, Leitao CCS, Brito
RCM, Valadares LDA, Fonte CAM, et al. Rev Soc Bras
Med Trop. Tratamento farmacologico da dor em pa-
cientes com chikungunya: uma diretriz. 2016. 49(6):
668-679.

24.  Lum FM, Ng LFP. Antiviral Res. Mecanismos
celulares e moleculares da patogénese da chikun-
gunya. 2015. 120:165-174.

25. Andrade DC, Jean S, Clavelou P, Dallel R, Bou-
hassira D. BMC Infect Dis. Dor cronica associada
a febre chikungunya: o fardo duradouro de uma
doenca aguda. 2010. 10: 31.

ACKNOWLEDGMENTS, FUNDING AND COMPETING INTERESTS

We would like to thank the epidemiological surveillance secretary of FSA who helped us with general support
there; the Oswaldo Cruz Foundation in Rio de Janeiro State for their laboratory support and the Oswaldo Cruz
Foundation in Mato Grosso do Sul State for their technological support. Individuals, we particularly would like
to thank all collaborators that work in this institutes and help us with our reserch. This work was supported
by the Oswaldo Cruz Foundation of Rio de Janeiro State, the Oswaldo Cruz Foundation of Mato Grosso do Sul
state, the Federal University of Mato Grosso do Sul and Coordination for the Improvement of Higher Education
Personnel (CAPES). The authors declare they have no competing interests.

@ @ |Dok https:/doi.org/10.36489/saudecoletiva.2025v16i102p18122-18137

Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons

2025; (16) N.102 = satdecoletiva 18137



