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ABSTRACT

Objective: The increase in antibiotic resistance (AR) is a global phenomenon with regional variation. This survey aims to describe the
ARin urine cultures of women from the community in a southern Brazil city.

Methods: A retrospective cross-sectional single-center study in urine cultures of community dwelling individuals. The main outcome
was the AR profile of bacterial isolates from women in outpatient care.

Results: From 4,011 urine cultures, 524 were positive (91% from women). The most frequently isolated bacteria were Escherichia
coli (E. coli) (67.0%) and Klebsiella spp. (19.4%). E. coli presented low resistance to nitrofurantoin (3.7%), moderate to levofloxacin
(15.6%), amoxacillin-clavulonate (16.4%) and ciprofloxacin (17.4%), and high to trimethoprim-sulfamethoxazole (26.9%).
Conclusions: Nitrofurantoin seems to be the best choice for the empirical treatment of low urinary tract infections in women,
whereas sulfonamides are no longer an option, since £. coli resistance to this drug is above 20%.

Keywords: Urinary tract infections. Community-acquired infections. Drug resistance, microbial. Brazil. Escherichia coli.

RESUMO

Objetivo: O aumento da resisténcia aos antibiéticos (AR) é um fendmeno global com variacdes regionais. Esta pesquisa tem como
objetivo descrever a AR em culturas de urina de mulheres oriundas da comunidade em uma cidade sul-brasileira.

Métodos: Um estudo de centro tnico, transversal e retrospectivo em culturas de urina oriundas da comunidade. O principal desfecho
foi o perfil de AR de bactérias isoladas de uroculturas ambulatoriais.

Resultados: De 4.011 culturas de urina, 524 foram positivas (91% de mulheres). As bactérias mais frequentemente isoladas em
mulheres foram Escherichia coli (67,0%) e Klebsiella spp. (19,4%). E. coli apresentou baixa resisténcia a nitrofurantoina (3,7%),
moderada a levofloxacina (15,6%), amoxacilina-clavulonato (16,4%) e ciprofloxacina (17,4%) e alta ao trimetoprim-sulfametoxazol
(26,9%) entre mulheres.

Conclusdes: A nitrofurantoina parece ser a melhor escolha para o tratamento empirico das infeccdes do trato urindrio inferior em
mulheres, enquanto as sulfonamidas ndo sao mais uma op¢do, Uma vez que a resisténcia de £. coli a essa droga é superior a 20%.
Palavras-chave: Infeccdes urindrias. Infeccdes comunitarias adquiridas. Resisténcia microbiana a medicamentos. Brasil. Escherichia coli.

RESUMEN

Objetivo: El aumento de la resistencia a los antibidticos (AR) es un fenémeno global con variaciones regionales. Esta investigacién
tiene como objetivo describir la AR en cultivos de orina de mujeres de la comunidad de una ciudad del sur de Brasil.

Métodos: Un estudio retrospectivo transversal, de un solo centro, de cultivos de orina de la comunidad. El resultado principal fue el
perfil de AR de bacterias aisladas de estos cultivos de orina.

Resultados: De 4.011 cultivos de orina, 524 fueron positivos (91% de las mujeres). Las bacterias més frecuentemente aisladas en mujeres
fueron Escherichia coli (67,0%) y Klebsiella spp. (19,4%). E. coli mostrd baja resistencia a nitrofurantoina (3,7%), moderada a levofloxacina
(15,6%), amoxacilina-clavulonato (16,4%) y ciprofloxacina (17,4%) y alta a trimetoprima-sulfametoxazol (26,9%) entre las mujeres.
Conclusiones: La nitrofurantoina parece ser la mejor opcion para el tratamiento empirico de la infeccion de las vias urinarias inferiores
en mujeres, mientras que las sulfonamidas ya no son una opcién, ya que la resistencia de £. coli a este farmaco es superior al 20%.
Palabras clave: Infecciones urinarias. Infecciones comunitarias adquiridas. Farmacorresistencia microbiana. Brasil. Escherichia coli.
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Bl INTRODUCTION

According to the Global Burden of Disease study, there
were an estimated 274 million new cases of UTls globally in
2017, across all ages and both sexes™. The estimated lifetime
prevalence of UTl in women is above 50,000 cases per 100,000
and around 10,000 cases per 100,000 in men®. Urinary tract
infection (UTI) severity ranges from cystitis, impacting quality
of life and leading to lost working days, to pyelonephritis,
with risk of sepsis and even death®,

Lower urinary tract infection in healthy and non-preg-
nant women is considered uncomplicated and may allow
a clinical diagnosis. All other conditions classify as com-
plicated UTI, requiring urine culture®. However, the initial
treatment is frequently empirical, given the length of time
needed toisolate the agent and to test the antibiotic resis-
tance (AR)®. The empirical treatment should be based on
the up-dated local AR pattern, due to its great variability
according to geographic regions and periods of time®.
There are a series of determinants for local AR, such as
health policies regulating local antibiotic practices, use
of antibiotics in husbandry, and control over counterfeit
medicines®®, Host factors may also determine the suscep-
tibility to UTl and the species of microorganism invading
the urinary tract.

Therefore, a rational and cost-effective choice of the
antibiotic to be used in empirical therapy of UTI depends on
the knowledge of local AR pattern. Periodic reports on local
AR have not been provided by the Brazilian public health
system, which would be the most suitable data to base this
clinical decision. The relative scarcity of scientific publications
on updated AR of uropathogens in southern Brazil does not
contribute to filling this gap". Brazil is a large country, with
continental dimension and large socioeconomic heteroge-
neity, precluding that the AR described for one region could
be extrapolated to all the country.

The continuous increase in AR has been described
around the world, causing that prescribing on base of
outdated data led to higher risk of therapeutic failure, with
consequent social and economic costs®. As Brazilian nurses
integrated in health care teams are allowed to prescribe
drugs available in public health programs and recommend-
ed by the health institution guidelines®, this issue concern
nurses as well as clinicians. The aim of the current report
is to provide local AR patterns of uropathogens isolated
from urine cultures of community women in a city from
southern Brazil.
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B METHODS

Study Design: This is a cross-sectional, observational
and retrospective study, done through the revision of the
results of urine cultures from the Microbiology Laboratory
of a University Hospital in Southern Brazil. The study design
and report were performed according to Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
recommendations. The study protocol was evaluated and
approved by the University Ethics Committee under num-
ber 3.233.494.

Setting: The results of all urine cultures collected from
ambulatory patients between January 1 and December 31,
2018, in the Microbiology Laboratory of the Catholic Univer-
sity of Pelotas Hospital, were collected from the laboratory’s
electronic database. The laboratory serves hospitalized and
ambulatory patients, in addition to the local emergency
unit. The exams are funded by the Brazilian public health
system, private health insurance or patient out-of-pocket
payment. In the studied city, another sixteen laboratories
perform urine cultures.

Participants: Data on sex, age, bacteria strain and an-
tibiotic resistance pattern from urine cultures of individuals
from the community were collected. The urine cultures were
eligible if there is bacterial growth above 10® colony forming
units per milliliter (CFU/mL), with antibiotic susceptibility test,
collected from community-dwelling individuals during the
year of 2018. Urine cultures with polymicrobial or fungus
growth, or collected from hospitalized or institutionalized,
were excluded.

Outcomes: The main outcome was the antibiotic re-
sistance profile of bacterium strains isolated in urine cul-
tures. Secondary outcomes include AR patterns difference
according to age.

Measurements: The laboratory studied use bacterium
identification and susceptibility tests protocol according
the PNCQ - National Program of Quality Control, from the
Brazilian Health Regulatory Agency, following the Resolution
RDC n° 153. The process began with the sewing of urine in
Petry plaque with agar-blood, McConkey and agar-chocolate.
Next, if there is bacteria growth after 24 hours of incubation,
procced to automated bacteria identification and suscep-
tibility tests, using the system Phoenix 100 BD. This system
identifies the germ through the detection of products of
microbial metabolism and tests the susceptibility screening
the bacterial growth in presence of graded concentration of
antibiotics in panel holes, which are continuously incubated
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and read. The automated system provides fast results on
growth and AR of most aerobic and facultative anaero-
bic, Gram- positive and Gram-negative bacteria that infect
humans. The system provides the AR results as resistant,
intermediary and sensible according to minimum inhibitory
concentration (MIC).

The results of the urine cultures and demographic data
were collected through a structured questionnaire elaborated
for the study. As the collection was based in secondary data
archived in the digital database of the laboratory, clinical
and socioeconomic data, not originally recorded, could not
be recollected.

Statistical Analysis: Descriptive statistics on isolated
bacteria strains and their AR patterns presented mean and
standard deviation, median and interquartile range, or abso-
lute number and percentual. The difference in positive urine
cultures, patterns of isolated bacteria and AR according to
age was analyzed by chi-square, t-student, or Mann-Whitney
test. Intermediary susceptibility was included as resistant in
the analysis. The statistical analysis package STATA 15.2 was
used for statistical analysis.

M RESULTS
A total of 4,011 urine cultures of community-dwelling

individuals were performed during the year of 2018 in the
studied microbiology laboratory, from which 524 (13.1%)

Table 1 - Antibiotic resistance according to uropathogens

were eligible for this survey. There were 3,374 (84.1%) ex-
clusion due to no bacteria growth, 46 (1.2%) with polymi-
crobial growth, 9 (0.2%) without antibiotic susceptibility
tests, 10 (0.2%) due to insufficient urine to culture, and
47 (1.2%) could not be used due to technical problems in
the electronic database. From the 524 cultures included,
478 were from women, which presented a median of age
of 51 (IQR 31 - 64) years, with most positive cultures from
women between 18 and 59 years old, comparing with
younger and older age groups (p<0.001).

The bacteria most frequent was Escherichia coli, that was
isolated from urine cultures of 67.0% of female individuals.
including 1.3% of £. coli producing extended spectrum beta
lactamase (ESBL). Other bacteria frequently isolated were
Klebsiella spp 19.4%, Enterobacter spp 4.2%, Staphylococcus
spp 4.6%, Streptococcus spp 4.3%, Proteus mirabilis 2.9%, En-
terococcus spp 3.4%, Citrobacter 2.7%, Acinetobacter baumannii
1.3% e Pseudomonas aeruginosa 0.4%.

Regarding AR, E. colipresented low resistance to nitrofu-
rantoin (3.7%), moderate to levofloxacin (15.6%), amoxacil-
lin-clavulonate (16.4%) and ciprofloxacin (17.4%), and high
resistance to trimethoprim-sulfamethoxazole (26.9%). E coli
isolated was highly resistant to ampicillin (48.1%) (Table 1).

Enterobacter spp. presented high AR to most antibiot-
ics tested, with the lower resistance to levofloxacin (5.7%),
ceftriaxone (16.7%) and ciprofloxacin (10.0%). The AR of
Enterobacter spp to amikacin (5.5%) was lower. (Table 1)

Antibiotic Resistance (%)

Pathogens
Amp Ax/Cl
E. coli 481 16.4 174
Enterococcus spp 7,7 0 273
Proteus mirabilis 429 286 7.1
Klebsiella spp 100 286 222
Enterobacter 89.5 100 10.1
Staphylococcus spp 94.1 NT 0
Citrobacter spp 100 61.5 154
Streptococcus spp 286 NT 333

Lev

15.6 37 26.9 03 34
0 20 25 NT 333
0 100 14.3 0 20.0

22.5 39.5 9.1 23 26.7

5.7 42.1 15.8 55 16.7
0 13.6 364 NT NT

23.1 36.4 30.8 0 0

182 364 64.3 NT 333

Source: Research data.

Amp: ampicillin; Ax/Cl: amoxacillin clavulanate; Cip: ciprofloxacin; Lev: levofloxacin; Nit: nitrofurantoin; S/T: sulfametoxazole thrimetropin; Ami: amikacin; Cef: ceftriaxone; NT: not tested
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Klebsiella spp. also presented high rates of AR, being the
lower to trimethoprim-sulfamethoxazole (9.1%), ciprofloxacin
(22,2%) and levofloxacin (22.5%) in urine from female individ-
uals. The unique antibiotic to which Klebsiella spp presented
low resistance was amikacin (2,3%) (Table 1).

M DISCUSSION

Escherichia coli was the most prevalent uropathogen
isolated in this sample of urine cultures from commu-
nity-dwelling women in southern Brazil, presenting low
resistance to nitrofurantoin, intermediate resistance to
quinolones and amoxacillin-clavulonate and high resistance
to sulfonamide.

The high resistance of E. coli to sulfonamide is occurring
worldwide®. The continuous use of sulfonamide for almost
a century in humans and animals, associated with the easy
transference of mobile resistance genes between E. coli
isolates, could easily explain this resistance pattern. Nitro-
furantoin is also an old drug, in clinical use since the 1950s.
However, its multifactorial mechanism of action imposes
difficulties in the acquisition of resistancel’?. In addition, the
drug only reaches therapeutic concentration in the urinary
tract, restricting its widespread clinical use.

The most recent emergence of resistance to quinolones,
however, is alarming. Quinolones have represented a thera-
peutic reserve for pyelonephritis®. Most other drugs do not
acquire adequate levelsin the kidney or are only available for
parenteral use, precluding out-of-hospital treatment. In this
sample from southern Brazil, 17.4% and 15.6% of the commu-
nity-acquired E. coli strains were resistant to ciprofloxacin and
levofloxacin, respectively. The rate of community-acquired E.
coli resistance to ciprofloxacin described worldwide ranges
from 11% in Switzerland™ to 53% in India"? and 55% in
Mexico. The use of over-the-counter or non-prescription
antibiotics, a practice more frequent in developing world,
proved to be an important predictor for higher resistance™.
The ARESC study” enrolled seventy centersin nine European
countries and in Brazil between 2003 and 2006, including
healthy adult women with symptoms of uncomplicated
lower UTI. They found that £. coliisolated in Brazil presented
10,8% resistance rate to ciprofloxacin. Kiffer et al". evalu-
ated E. coli resistance to ciprofloxacin in Brazil in 2007 and
found a resistance rate of 12%. Although these studies have
included different regions of Brazil, a continental dimensions
country, with great socioeconomic and cultural differences,
the resistance rate found in the present sample is only 5%
higher than that found 10 years ago, a change lower than
that found in other developing countries. Since 2010, the
Brazilian Health Regulatory Agency has banned the sale of
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non-prescription antibiotics, which could have contributed
to minimize the increase in E. coli resistance to quinolones.

Another important step has been planned by the Bra-
zilian Health Regulatory Agency: providing traceability for
medicines marketed in Brazil. The lack of quality control of
antibiotics also contributes to the increasing in AR, due to
exposure to subtherapeutic levels. A recent report by the
World Health Organization (WHO)"® describes that about 10%
of medicines marketed in low-to-middle income countries
fulfilled the criteria for substandard/spurious/falsely-labelled
/falsified/ counterfeit medical products. However, the con-
troversy remains that patent protection and economic inter-
ests are the main driver for the seizure of drugs considered
counterfeit. A recent investigation!” found that antimalarials
and antibiotics were the medicines most commonly sold in
substandard or falsified conditions in low-income African
and Asian countries. In 2008,500,000 units of medicines
suspected of falsification were seized in Brazil. This number
staggered to 18.000.000 units in 2010. Among the drugs
seized for falsification between 1998-2015 in Brazil, 8% were
antibiotics!’®,

The extensive antimicrobial use in livestock has also
been associated with antimicrobial resistance globally. A
recent publication in Science journal®has drawn the global
map of AR in husbandry, describing hotspots of resistance
exactly in India and Mexico, the same countries with the
highest rates of resistance to ciprofloxacin among human
community-acquired E. coli*'* The same global map found
hotspots in the southeast region of Brazil, but Rio Grande
do Sul presented low AR in livestock. However, the exact
amount of transmission of AR between human and livestock
pathogens is still a matter of debate.

The lack of access to relevant clinical information, such as
symptoms, previous exposure to antibiotics and associated
comorbidities, or previous hospitalizations is a weakness
of this report, which was based on secondary data from
a microbiology laboratory. The urine cultures were per-
formed for clinical indication. Since uncomplicated UTI
in women should be treated empirically, this sample may
predominantly include cases of complicated UTI, which
can overestimate resistance rates. Finally, the absence of
resistance test for fosfomycin, a drug that has also been
described!? as highly effective against E. coli and other
uropathogens, is another flaw.

Il CONCLUSIONS
This report helps to fill a gap in antibiotic resistance

surveys in southern Brazil, data on which health care teams
(including nurses) and policy makers should base their
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decisions. According to the present findings, nitrofurantoin is
the best choice for the empirical treatment of lower urinary
tract infections in women. Sulfonamides are no longer an
option, since E. coliresistance to this drug is above 20%, the
recommended limit to allow use in empirical treatment.
Quinolones should be preserved from the escalating resis-
tance of E. coli, restricting its use, in women, to complicated
or upper urinary tract infections.

B REFERENCES

1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators.
Global, regional, and national incidence, prevalence, and years lived with
disability for 354 diseases and injuries for 195 countries and territories,
1990-2017: a systematic analysis for the Global Burden of Disease Study
2017. Lancet. 2018;392(10159):1789-858. doi: https://doi.org/10.1016/
S0140-6736(18)32279-7

2. GayL, Melenotte C, Lakbarl, Mezouar S, Devaux C, Raoul D, et al. Sexual dimorphism
and gender in infectious diseases. Front Immunol. 2021;12:698121. doi: https://
doi.org/10.3389/immu.2021.698121

3. RossiP,.CGimerman S, Truzzi JC, Cunha CA, Mattar R, Martino MDV, etal. Joint report
of SBI (Brazilian Society of Infectious Diseases), FEBRASGO (Brazilian Federation
of Gynecology and Obstetrics Associations), SBU (Brazilian Society of Urology)
and SBPC/ML (Brazilian Society of Clinical Pathology/Laboratory Medicine):
recommendations for the clinical management of lower urinary tract infections
in pregnant and non-pregnant women. Braz J Infect Dis. 2020;24(2):110-19.
doi: https://doi.org/10.1016/j.bjid.2020.04.002

4. World Health Organization. Global antimicrobial resistance and use surveillance
system (GLASS) report 2021 [Internet]. Geneva: WHO; 2021 [cited 2020 Dec
15]. Available from: https://www.who.int/publications/i/item/9789240027336

5. Quedraogo AS, Jean Pierre H, Bafiuls AL, Quédraogo R, Godreuil S. Emergence
and spread of antibiotic resistance in West Africa: contributing factors and threat
assessment. Med Sante Trop. 2017;27(2):147-54. doi: https://doi.org/10.1684/
mst.2017.0678

6. Rousham EK, Unicomb L, Islam MA. Human, animal and environmental
contributors to antibiotic resistance in low-resource settings: integrating
behavioural, epidemiological and One Health approaches. Proc Biol Sci.
2018;285(1876):20180332. doi: https://doi.org/10.1098/rspb.2018.0332

7. Naber KG, Schito G, Botto H, Palou J, MazzeiT. Surveillance study in europe and
Brazil on clinical aspects and Antimicrobial Resistance Epidemiology in Females
with Cystitis (ARESC): implications for empiric therapy. Eur Urol. 2008;54:1164-75.
doi: https://doi.org/10.1016/j.eurur0.2008.05.010

8. Bassetti M, Giacobbe DR. A look at the clinical, economic, and societal impact
of antimicrobial resistance in 2020 [editorial]. Expert Opin Pharmacother.
2020;21(17):2067-71. doi: https://doi.org/10.1080/14656566.2020.1802427

9. Presidéncia da Republica (BR). Casa Civil. Subchefia para Assuntos Juridicos. Lei
n.7.498, de 25 de junho de 1986. Dispde sobre a requlamentacdo do exercicio
da Enfermagem e dd outras providéncias. 1986 [cited 2020 Dec 15]. Available
from: https://www.planalto.gov.br/ccivil_03/leis/|7498.htm

10. Gardiner BJ, Stewardson AJ, Abbott 1), Peleg AY. Nitrofurantoin and fosfomycin
for resistant urinary tractinfections: old drugs for emerging problems. Aust Prescr
2019;42:14-9. doi: https://doi.org/10.18773/austprescr.2019.002

11. Plate A, Kronenberg A, Risch M, Mueller Y, Gangi S, Rosemann T, et al. Active
surveillance of antibiotic resistance patternsin urinary tract infections in primary
carein Switzerland. Infection. 2019;47(6):1027-35. doi: https://doi.org/10.1007/
515010-019-01361-y

12. Dash M, Padhi S, Mohanty |, Panda P, Parida B. Antimicrobial resistance in pathogens
causing urinary tract infections in a rural community of Odisha, India. J Family
Community Med. 2013,20:20-6. doi: https://doi.org/10.4103/2230-8229.108180

13. Molina-Lépez J, Aparicio-Ozores G, Ribas-Aparicio RM, Gavilanes-Parra S, Chdvez-
Berrocal ME, Herndndez-CastroR, et al. Drug resistance, serotypes, and phylogenetic
groups among uropathogenic Escherichia coli including 025-ST131 in Mexico
City. J Infect Dev Ctries 2011,5(12):840-9. doi: https://doi.org/10.3855/jidc.1703

14. Bryce A, Hay AD, Lane IF, Thornton HV, Wootton M, Costelloe C, et al. Global
prevalence of antibiotic resistance in paediatric urinary tract infections caused
by Escherichia coli and association with routine use of antibiotics in primary
care: Systematic review and meta-analysis. BMJ. 2016;352:939. doi: https://
doi.org/10.1136/bm;j.i939

15. Kiffer CR, Mendes C, Oplustil CP, Sampaio JL. Antibiotic resistance and trend
of urinary pathogens in general outpatients from a major urban city. Int Braz J
Urol. 2007;33:42-8. doi: https://doi.org/10.1590/51677-55382007000100007

16. World Health Organization. WHO global surveillance and monitoring system
for substandard and falsified medical products [Internet]. Geneva: WHO; 2017
[cited 2020 Dec 15]. Available from: https://apps.who.int/iris/bitstream/hand
le/10665/326708/9789241513425-eng.pdf?sequence=1&isAllowed=y

17. Ozawa S, Evans DR, Bessias S, Haynie DG, Yemeke TT, Laing SK, et al. Prevalence and
estimated economic burden of substandard and falsified medicines in low- and
middle-income countries: a systematic review and meta-analysis. JAMA Netw Open.
2018;1(4):e181662. doi: https://doi.org/10.1001/jamanetworkopen.2018.1662

18. Costa CRA. Falsificacao de medicamentos: um breve panorama e estudo de caso
[trabalho de conclusdo de curso]. Rio de Janeiro: FIOCRUZ, 2016 [cited 2020 Dec
15]. Available from: https://www.arca.fiocruz.br/handle/icict/14850

19. Van Boeckel TP, Pires J, Silvester R, Zhao C, Song J, Criscuolo NG, et al. Global trends
in antimicrobial resistance in animals in low- and middle-income countries. Science.
2019;365(6459):eaaw1944. doi: https://doi.org/10.1126/science.aaw 1944

Rev Gatcha Enferm. 2022;43:e20200485 5



https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.3389/fimmu.2021.698121
https://doi.org/10.3389/fimmu.2021.698121
https://doi.org/10.1016/j.bjid.2020.04.002
https://www.who.int/publications/i/item/9789240027336
https://doi.org/10.1684/mst.2017.0678
https://doi.org/10.1684/mst.2017.0678
https://doi.org/10.1098/rspb.2018.0332
https://doi.org/10.1016/j.eururo.2008.05.010
https://doi.org/10.1080/14656566.2020.1802427
https://www.planalto.gov.br/ccivil_03/leis/l7498.htm
https://doi.org/10.18773/austprescr.2019.002
https://doi.org/10.1007/s15010-019-01361-y
https://doi.org/10.1007/s15010-019-01361-y
https://doi.org/10.4103/2230-8229.108180
https://doi.org/10.3855/jidc.1703
https://doi.org/10.1136/bmj.i939
https://doi.org/10.1136/bmj.i939
https://doi.org/10.1590/S1677-55382007000100007
https://apps.who.int/iris/bitstream/handle/10665/326708/9789241513425-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/326708/9789241513425-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1001/jamanetworkopen.2018.1662
https://www.arca.fiocruz.br/handle/icict/14850
https://doi.org/10.1126/science.aaw1944

M Peter (RM, Braga JCPK, Rodrigues LHA, Arrieira MP, Arrieira RO, Bohlke M

This research did not receive external funding.
This article was based on the master’s thesis of the first
authors (2019).

B Authorship contribution:
Claudia Rejane Mews Peter, Josiane Cristine dos Passos
Krause Braga, Lourdes Helena de Aratjo Rodrigues
and Mauricio Parcio Arrieira collected the data and
contributed to data analysis, writing and revision of the
paper.
Maristela Bohlke conceived, designed the
methodology, supervised the project, performed the
analysis and revised the paper.

The authors declare that they have no conflict of
interest.

B Corresponding author:
Maristela Bohlke
E-mail: maristela.bohlke@ucpel.edu.br

Associate editor:
Rosana Maffacciolli

Received: 12.17.2020 Editor-in-chief:
Approved: 11.16.2021 Maria da Graca Oliveira Crossetti

Rev Gaticha Enferm. 2022;43:¢20200485 (@) BY-nC |




