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Resumo

Estima-se que 90% dos fisioterapeutas sofrem de algum disturbio
musculoesquelético relacionado ao trabalho, porém estudos acerca dessa
tematica nos fisioterapeutas aquéaticos sao escassos. O objetivo foi avaliar a
condigdo de insalubridade do trabalho realizado no meio aquatico considerando
0s SM e a presenca de problemas de infeccBes relacionados a agua nos
fisioterapeutas aquaticos em relacao aos fisioterapeutas de solo. Estudo do tipo
caso controle descrito de acordo com as normas do STROBE, foram inscritos
106 fisioterapeutas de ambos o0s géneros, incluindo 53 do Grupo de
Hidroterapia (GH) e 53 do Grupo Controle (GC) com fisioterapeutas de outras
especialidades, ambos atuantes na area por um periodo minimo de um ano
com quatro horas diarias ou mais. Além disso, nés excluimos os que relataram
doenca sistémica ou se negaram a participar da pesquisa. O Nordic
Musculoskeletal Questionnaire acrescido da escala de dor foi utilizado para
sintomas musculoesqueléticos cronicos e agudos e perguntas sobre a
frequéncia e sintomas respiratérios, cutdneas e alérgicos foram empregadas.
Cerca 100% do GH e 92,45% do GC, respectivamente, apresentaram alguma
gueixa muscular, sendo a parte superior do corpo a mais afetada por sintomas
musculoesqueléticos em comparacdo ao GC. Foi observada diferenca
significativa quanto aos sintomas cronicos do GH em relacdo ao GC para
regides de pescoco (75,4% vs. 52,8%), ombro (79,2% vs. 28,3%) e cotovelo
(26,42% vs. 7,55%). GH apresenta mais chances de desenvolver sintomas
crdnicos no pescoco (2,75), ombro (9,6) e cotovelo (4,40), bem como sintomas
agudos no pescoco, ombro e coluna toracica (3,5; 13,0; 2,5). Foi observada
alta porcentagem das infecc¢des do trato respiratério no GH em relacdo a GC.
Fisioterapeutas aquaticos estdo sujeitos a maior insalubridade que o GC, com
maior frequéncia de infecgfes respiratorias e maior chance de desenvolver SM

crdnica ou aguda na coluna e membros superiores

Palavras-Chave: Fisioterapia Aquatica, Saude Ocupacional, Ergonomia.



Abstract

Approximately  90%  of  physiotherapists  experience  work-related
musculoskeletal disorders, but studies on this subject in aquatic
physiotherapists are scarce. The objective was evaluated the insalubrity
conditions for work performed in the aquatic environment by considering
musculoskeletal symptoms (MS) and the presence of water-related infections in
physiotherapists working with hydrotherapy in relation to physiotherapists
working with other specialties. Case-control study described according to norms
of the STROBE, we enrolled 106 physiotherapists of both genders, including 53
group physiotherapists hydrotherapy (HG) and 53 control group
physiotherapists of other specialties (CG) who worked for at least one year and
practiced daily for 4 hours or more. Furthermore, we excluded those who
reported systemic diseases or trauma. The Nordic Musculoskeletal
Questionnaire was used for the evaluation of chronic and acute MS, and
questions on allergic respiratory and skin symptoms were employed. About
100% and 92.45% of HG and CG, respectively, presented with some muscular
complaints, with the upper part of the body being most frequently affected.
Significant difference was observed regarding the chronic symptoms of HG vs.
CG for neck regions (75.4% vs. 52.8%), shoulders (79.2% vs. 28.3%), and
elbows (26.42% vs. 7.55%). HG had a greater chance of developing chronic
symptoms in the neck (2.75%), shoulders (9.6%), and elbows (4.40%) as well
as acute symptoms in the neck (3.5%), shoulders (13.0%), and thoracic spine
(2.5%). A difference was observed with the higher percentage to the HG in
relation to the CG. HG are subject to greater insalubrity than the CG, with a
higher frequency of respiratory infections and a greater chance of developing

chronic or acute MS in the spine and upper limbs.

Key words: Aquatic Physiotherapy, Occupational Health, Ergonomics.



Epigrafe
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1 INTRODUCAO

Os disturbios musculoesqueléticos causam grandes perdas de horas de
trabalho, todos os anos e um elevado numero de trabalhadores sofrem de
sintomas musculoesqueléticos (SM) relacionada ao trabalho nas costas e nos
ombros e cotovelos [1]. O Centro Canadense de Saude Ocupacional e Safety
[2] afirma que o SM constitui um problema de saude grave que acarreta
consideraveis perdas econdmicas e reducfes na produtividade. Ainda a
Organizacdo Mundial de Saude define SM como “problemas de saude do
aparelho locomotor, incluindo estruturas como musculos, tenddes, esqueleto
0sseo, cartilagem, ligamentos e nervos, com qualquer tipo de queixa, desde
pequenos desconfortos transitorios até lesdes irreversiveis e incapacitantes”
[3].

O fisioterapeuta aquético também esta sujeito ao aparecimento de SM,
assim como nas demais especialidades dessa profissédo, uma vez que executa
suas funcbes em ambiente insalubre no que diz respeito as condicdes
ergondmicas desfavoraveis [4,5], e condicbes especiais do meio fisico como a
temperatura e a qualidade da agua que pode facilitar o aparecimento de
doencas de pele, nos sistemas cardiovascular e respiratorios [4,6].

Além disso, a sua carga de trabalho, movimentos repetitivos e de forca e
postura inadequada ao tratar determinados pacientes ou mesmo a tensao
estatica muscular constante para manutencdo do equilibrio, podem predispor o
profissional ao surgimento e/ou agravamento de dores e lesbes
musculoesqueléticas [6,7,8], todos esses fatores contribuem para o aumento
da insalubridade na prestacao desse servico.

Em estudos anteriores foram abordadas as relacées entre distlrbios
osteomioarticulares em fisioterapeutas e sua demanda e ambiente de trabalho.
Vieira et al. [9] em ambiente hospitalar e Lima et al [10] em fisioterapeutas
docentes relataram que aproximadamente 92% dos profissionais apresentaram
prevaléncia desses disturbios. Ainda, Silva et al [11] observou uma alta
frequéncia (76,56%) de danos a saude dos fisioterapeutas que trabalham em
UTI, com destaque para o dano osteomuscular (54,69%) e respiratorio

relacionado ao trabalho (43,75%).
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No entanto, sdo escassos 0s estudos que tenham avaliado a frequéncia
de sintomas musculoesqueléticos em fisioterapeutas aquaticos. Sendo que
Leal et al [5] aponta uma alta porcentagem de distarbios musculoesquelético
(85,4%) em fisioterapeutas de diversas especialidades, entre elas a fisioterapia
aguatica, principalmente na coluna vertebral. Esse panorama pode estar
relacionado a ideia de que trabalhando dentro da &gua o fisioterapeuta estaria
sendo constantemente tratado e prevenindo lesdo dispensando a necessidade
de estudos nessa populacéao.

Dessa forma, levanta-se a seguinte questdo: qual seria a influéncia do
ambiente aquatico nas condi¢cbes de salubridade no que diz respeito aos
sintomas musculoesqueléticas e de infeccdes em geral nos fisioterapeutas
aguaticos comparado aos fisioterapeutas de solo? Hipotetizamos que a
frequéncia de sintomas musculoesqueléticos e de infeccbes é maior em
profissionais que atuam no meio aquatico. Assim, o objetivo desta pesquisa foi
avaliar a condi¢cdo de insalubridade do trabalho realizado no meio aquatico
considerando os SM e sua severidade, além da presenca de problemas de
infeccbes relacionados a agua nos fisioterapeutas aquaticos em relacdo aos

fisioterapeutas de solo.

2 REFERENCIAL TEORICO

2.1 A dgua e a Fisioterapia Aquatica

O uso terapéutico da agua vem de tempos remotos, desde antes da era
de Cristo como uma forma mistica de cura e equilibrio espiritual. Mas somente
nos seculos XVII E XVIII ressurge o0 uso terapéutico da agua agora com 0O
nome de Hidroterapia como a aplicagdo externa da agua para tratamento de
doencas (JAKAITIS, 2007).

Com o advento das duas guerras mundiais houve um avanco no uso da
agua como meio de reabilitacdo e o surgimento das piscinas de hidroterapia
para a imersao total do paciente. Com os estudos acerca dos beneficios da

dgua na reabilitacdo de diversas patologias e a associacdo de técnicas
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especificas criou-se um outro ramo da Fisioterapia atualmente conhecido como
Fisioterapia Aquatica (FA) (JAKAITIS, 2007; BECKER e COLE, 2000).

A FA é a ciéncia que aborda os exercicios terapéuticos em ambiente
aguatico aquecido, proporcionando diversos beneficios aos clientes-pacientes,
como a diminuicdo do peso corporal e da sobrecarga articular, a melhora do
retorno venoso, a facilitagdo do controle motor e o estimulo ao controle de
tronco e equilibrio (SALAVISA, 2012).

Esta modalidade da fisioterapia utiliza as propriedades fisicas da agua
para facilitar ou conferir resisténcia aos exercicios terapéuticos. Essas sao
classificadas em: hidrostética, hidrodindmica e termodindmica (KISNER E
COLBY, 2016; SALAVISA, 2012)

A partir dessas propriedades é possivel manipular o paciente nas trés
dimensdes com a ajuda de flutuadores. Observa-se também a diminuicdo do
peso corporal e da sobrecarga articular, estimulo ao controle de tronco e
equilibrio, o que permite uma facilitacdo do controle motor e realizacdo de
atividades sem impacto proporcionando mais conforto no desempenho dos
exercicios propostos pelo fisioterapeuta e que em solo seriam muito dificeis
além de encorajar o paciente na evolucdo do tratamento (ASSOCIACAO
BRASILEIRA DE FISIOTERAPIA AQUATICA, 2018; KISNER E KOLBY, 2016).

A presséao exercida pela agua estimula a circulacdo sanguinea de vasos
periféricos para vasos centrais favorecendo a diminuicdo de edemas, além de
propiciar o treino da musculatura respiratéria quando o térax estd imerso
(KISNER E KOLBY, 2016).

O ambiente aquatico também provoca sensacao de acolhimento, bem
estar, o que lembra a sensacdo do Utero materno, interessantes para o alivio
dos sintomas do estresse. A temperatura da agua aquecida promove ainda
relaxamento muscular, aumento da producdo do liquido sinovial nas
articulagdes e diminuicdo da dor (HELFENSTELLER, STRIEBEL, 2014).

A FA ainda conta com o emprego de varias técnicas especificas para
facilitar e otimizar a reabilitacdo aquética, dentre as quais as mais conhecidas
séo o bad ragaz, halliwick e watsu (KISNER E COLBY, 2016).

Em virtude do grande numero de beneficios, a FA € um método de
grande aceitacao pelos pacientes que, ao final, tem o grande objetivo de

transferir seus ganhos na agua para o solo (SILVA E BRANCO, 2011).
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2.2 O ambiente e a piscina terapéutica

Entende-se por piscina ndo sé a area do tanque, mas também todo a
area circundante, ou seja, demais componentes relacionados com o seu uso e
funcionamento (ABNT, 2018).

A ABNT (2018) institui regras através de normas (NBR 10339:1988,
NBR 10818:2016, NBR 10819:1989, NBR 11238:1990, NBR 11239:1990, NBR
16072:2012, NBR 9816:1987, NBR 9818:1987) quanto ao projeto, construcao
das piscinas e procedimentos para manutencéo da qualidade da agua.

A competéncia para a fiscalizacédo da infraestrutura, qualidade do servico
e condicdo do material utilizado fica & cargo do CREFITO enquanto a Vigilancia

Sanitaria fiscaliza as condi¢@es sanitarias do local incluindo a 4gua do tanque.

Instalacdes e acesso a piscina

Uma piscina tipica necessita de quatro componentes principais (ABNT,

2018):
v/ um tanque;
v' um sistema de circulacao da agua (bombas, tubagem, pecas de entrada

e de saida);

v' um sistema de filtracdo; um sistema de doseamento de produtos de
tratamento.

De acordo com o artigo 7 da Lei 6316/75, é competéncia do CREFITO a
fiscalizacdo do exercicio profissional na area de sua jurisdicdo, o que inclui as
instalacdes e prestacdo de servicos das clinicas de fisioterapia (COFFITO,
2017).

Quanto a FA o CREFITO observa as regularidades quanto a qualidade
do servico prestado com a obrigatoria presenca do fisioterapeuta habilitado
responsavel, infraestrutura da piscina (condicdes do revestimento interno e
externo do tanque, presenca de barras, rampa e escada com degraus largos no
tanque e nos banheiros para maior seguranca dos pacientes, piso
antiderrapante do area circundante incluindo banheiro e vestiario que devem

hY

ser acessiveis a cadeirantes, estado de conservacdo e condicionamento do
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material de apoio utilizado nas sessbes e alvaras da vigilancia sanitaria)
(COFFITO, 2017).

2.3 A atividade laboral em piscina terapéutica

O ambiente aquatico permite ao fisioterapeuta uma facilitacdo do
trabalho de reabilitacdo diferente do que é observado no solo devido as
propriedades da &gua, liberdade de manipulacdo do paciente além dos efeitos
calmantes ja citados anteriormente.

Apesar de oferecer tantos beneficios para a reabilitacdo, a piscina
também pode trazer riscos a saude dos usuarios pois ela apresenta condicdes
peculiares como o aquecimento e a atencdo com a qualidade da agua para nao
se tornar um vetor de doencas. As pessoas que trabalham em ambiente quente
enfrentam desafios fisiolégicos que podem comprometer o desenvolvimento de
suas atividades profissionais (Camargo e Furlan, 2011).

Esses riscos se intensificam para os fisioterapeutas aquaticos pois seu
tempo de exposicdo a esses riscos € muito maior levando a prejuizo no
desempenho da sua atividade laboral.

Esses riscos podem ser classificados em fisicos, biolégicos e quimicos.

2.3.1 Riscos fisicos e ergonémicos

Para o desempenho do seu trabalho, os fisioterapeutas aquaticos
dependem de diversos fatores, entre eles, o conforto térmico (temperatura da
agua e do ambiente), luminico e o acustico. Quanto ao conforto térmico leva-se
em consideracao a temperatura da agua e do ambiente (BERT, BRAGA, 2014).

A agua aquecida causa uma vasodilatacdo cutdnea e, como mecanismo
de termorregulacdo para manter constante a temperatura, o corpo perde agua
por evaporacao. Se esta evaporagao causar desidratacdo, o usuario da piscina
apresentara cansaco, sonoléncia, reducdo do desempenho fisico e perda de
atencao e concentracdo (SALAVISA, 2012). Por isso € importante o controle da

temperatura da agua do tanque e manter uma boa ventilagéo do local.
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Camargo e Furlan (2011) apontam como solucdo para esse problema
alguns periodos de pausa para reposi¢do hidrica e restabelecer o equilibrio
térmico.

Quanto ao conforto luminico e acustico deve-se certificar que o ambiente
terapéutico da piscina seja bem iluminado evitando excessos que possam
causar reflexos brilhantes dificultando a visibilidade e a seguranga no local de
trabalho e o paciente possa falar com o fisioterapeuta e se fazer entendido em
um tom agradavel e vice-versa (AZEVEDO, 2007). Bert e Braga (2014) afirmam
gue o ambiente da piscina geralmente é poluido pois o fisioterapeuta precisa
dar comandos verbais de acordo com o foco da terapia, muitas vezes é
compartilhado entre profissionais da area e na abordagem com criangas sao
necessarias cancoes ludicas para estimulo da terapia.

Outro aspecto a ser considerado séo os distarbios musculoesqueléticos,
pois em virtude da natureza do seu trabalho os fisioterapeutas sdo mais
suscetiveis a esse disturbio devido aos movimentos repetitivos e intensos. A
manutencdo da postura ortostatica dentro da agua exige uma carga estatica
para a manutencdo do equilibrio necesséaria para realizacdo de movimentos
com o paciente solicitando também uma forga isométrica. Esses movimentos
em sua maioria sédo realizados acima de 90° gerando tensdo muscular da
regido da cintura escapular lombar (HELFENSTELLER, STRIEBEL, 2014,
BERT, BRAGA, 2014).

2.3.2 Riscos biolégicos

A piscina terapéutica € um ambiente muito propicio a proliferacdo de
bactérias, virus, protozoarios, fungos e algas devido as suas condicfes de alta
humidade e temperatura. Outros fatores que contribuem para essa proliferacao
sao a frequéncia de utilizacdo, deficiéncia ou auséncia de tratamento da agua,
falta de renovacao do ar e uso de materiais inadequados (MATOS, 2013).

Santos et al (2016) afirmam que, em piscinas cobertas, os banhistas séao
quase que exclusivamente responsaveis pela contaminag¢do da agua do tanque
e do seu entorno. A alta rotatividade de pessoas contribuem para a

contaminacdo da agua através de secrecdes corporais como 0 suor e saliva,
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urina, material fecal, cosméticos, entre outros, os quais podem ser fontes de
patégenos e facilmente disseminados em meio aquético (MATOS, 2013).

Além disso, os usuarios da piscina também podem trazer consigo
microrganismos patogénicos ndo entéricos se infectados (virus, fungos e
bactérias oportunistas) contaminando assim ndo s6 o ambiente aquatico mas
também outros usuéarios (MATOS, 2013). Ocorre também a formacdo de
biofilmes formados pelo acimulo de bactérias, cobertas por uma camada de
limo ficando dessa forma mais resistentes. Elas se acumulam nos
equipamentos utilizados e no entorno da piscina e sdo também um risco de
infeccdes (JARZAB e WALCZAK, 2017).

As vias de transmissdo de doencas associadas ao uso de piscinas
podem acontecer por trés meios: inalacdo, ingestdo e contato dérmico, sendo
gue a resisténcia dos tecidos e mucosas dos usuarios da piscina diminuem
com o contato prolongado com a agua (SANTOS et al, 2016). As vias de
infecdo para varios microrganismos estdo apresentadas na figura 1 (WHO,

2011).

Ingestdo Inalaga}F) Contacto
(aerossdis)

Via de
: = Pele,
infecdo )
(sepsia e Gastrointestinal Respiratéria || MEMPranas
infecdo mucosas,
generalizada feridas, olhos
podem l l
ocorrer) i i l

Bactérias Virus Protozoarios e Legionella Acanthamoeba spp.

Campylobacter spp. Adenovirus  helmintes pneumophila Aeromonas spp.

E. coli Astrovirus  Cryptosporidium  Micobactéria Burkholderia

Salmonella spp. Enterovirus  parvum (ndo tuberculosa) pseudomallei

Shigella spp. Hepatite A Dracunculus Naegleria fowleri Micobactéria

Vibrio cholerae Hepatite E medinensis Diversas infe¢des (ndo tuberculosa)

Yersinia spp. Norovirus Entamoeba virais Leptospira spp.
Rotavirus histolyca Outros agentes em  Pseudomonas
Sapovirus Giardia situactes de elevada aeruginosa

intestinalis exposi¢do Schistosoma

Toxoplasma gondii

mansoni

Figura 1 — Vias de transmissdo e exemplos de patogénicos de origem na agua

(Fonte: WHO, 2011).

As principais patologias encontradas sdo as infecgdes da epiderme

como a vulvovaginite gonocdcica,

candidiases,

furunculoses,

micoses,

20



dermatomicoses (pé-de-atleta), conjuntivites, eczemas, doencas infectantes
que atacam o trato respiratério superior, como resfriados, inflamacédo de
garganta, além de gastroenterites, hepatites, salmonela dentre outras
(SANTOS et al, 2016, SALAVISA, 2012).

Considerando o risco a saude publica, é de grande importancia o
controle e monitoramento constante da qualidade da 4gua da piscina para a
protecdo a saude de seus frequentadores.

2.3.3 Riscos quimicos

Para inativar agentes patogénicos e prevenir doencas nas piscinas, a
piscina € submetido a desinfeccdo com varios desinfetantes, como cloro,
cloramina, diéxido de cloro e 0zbnio, enquanto o cloro é mais comumente
utilizado (CHOWDHURY et al., 2014).

Os desinfetantes reagem com matérias organicas como: suor, urina,
particulas de pele, muco, produtos de cuidado pessoal como desodorantes e
cremes para o cabelo, que foram liberados na 4gua da piscina. Esta reacdo
leva a formacédo de subprodutos (WHO, 2006). Estes podem permanecer na
agua ou volatilizar, ou seja, irem para o ar interior no caso de piscinas cobertas
(MATOS, 2013).

Varios autores referem a associacdo dos subprodutos de desinfeccdo ao
aparecimento de numerosos problemas de saude a longo e a curto prazo
(HANG et al, 2016). No caso da contamina¢do quimica, as vias de entrada no
organismo sd0 as mesmas que as da exposicdo microbiolégica (ingestéo,
inalacdo e contato dérmico) (WHO, 2011).

Os principais subprodutos associados aos desinfetantes mais comuns

em piscinas de acordo com a OMS (2006) estdo apresentados na tabela 1.
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Tabela 1 - Subprodutos associados aos desinfetantes vulgarmente utilizados
(Fonte: WHO, 2006).

Desinfetante Subprodutos de desinfeccao
Cloro/ Hipoclorito Trihalometanos (THM), principalmente
cloroformio

Acidos haloacéticos (AHA)
Haloacetonitrilos
Haloacetonas

Hidrato de cloral
(tricloroacetaldeido)
Cloropicrina

Cloreto de cianogéneo
Clorato

Cloraminas

Ozbnio Bromato

Aldeidos

Cetonas

Cetoacidos

Acidos carboxilicos
Bromoférmio

Acidos acéticos bromados

Dioxido de cloro Cloritos
Cloratos

Bromo/hipoclorito Trihalometanos,

BCDMH principalmente bromorfémio
Bromato

Hidrato de bromo
Bromoaminas

A quantidade e impacto da exposicdo sdo influenciados por muitos
fatores como: o tipo e a dose do desinfetante, a concentracdo do subproduto
formado, o nimero de usuarios da piscina, o tempo de imerséo e a temperatura
do ar e agua (DICK et al, 2011).

Na literatura especializada, os problemas de saude mais relatados sao:
irritacdo respiratéria e ocular, falta de ar, efeitos mutagénicos e carcinogénicos
como o cancer de bexiga e dermatites (YUE et al, 2016; HANG et al, 2016;
SEYS et al, 2015; ZHAI et al, 2014; FERNANDES-LUNA et al, 2013).

Ha uma preocupacéo também com a quantidade exacerbada dos niveis
residuais de cloro no qual existem relatos de irritagbes importantes na pele ou
alergias e irritacdo do sistema gastrointestinal em caso de ingestdo por parte

dos usuarios da piscina (HANG et al, 2016).
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Para minimizar esses efeitos nocivos a saude, visto que a adicdo de
desinfetantes na agua da piscina é importante para evitar a contaminacéo
microbiolégica, deve-se sempre procurar um equilibrio entre 0s riscos
bioldgicos e os riscos quimicos associado a um controle efetivo da qualidade

da agua.
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Abstract

Approximately 90%  of  physiotherapists  experience  work-related
musculoskeletal disorders, but studies on this subject in aquatic
physiotherapists are scarce. The objective was evaluated the insalubrity
conditions for work performed in the aquatic environment by considering
musculoskeletal symptoms (MS) and the presence of water-related infections in
physiotherapists working with hydrotherapy in relation to physiotherapists
working with other specialties. Case-control study described according to norms
of the STROBE, we enrolled 106 physiotherapists of both genders, including 53
group physiotherapists hydrotherapy (HG) and 53 control group
physiotherapists of other specialties (CG) who worked for at least one year and
practiced daily for 4 hours or more. Furthermore, we excluded those who
reported systemic diseases or trauma. The Nordic Musculoskeletal
Questionnaire was used for the evaluation of chronic and acute MS, and
qguestions on allergic respiratory and skin symptoms were employed. About
100% and 92.45% of HG and CG, respectively, presented with some muscular
complaints, with the upper part of the body being most frequently affected.
Significant difference was observed regarding the chronic symptoms of HG vs.
CG for neck regions (75.4% vs. 52.8%), shoulders (79.2% vs. 28.3%), and
elbows (26.42% vs. 7.55%). HG had a greater chance of developing chronic
symptoms in the neck (2.75%), shoulders (9.6%), and elbows (4.40%) as well
as acute symptoms in the neck (3.5%), shoulders (13.0%), and thoracic spine
(2.5%). A difference was observed with the higher percentage to the HG in

relation to the CG. HG are subject to greater insalubrity than the CG, with a
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higher frequency of respiratory infections and a greater chance of developing

chronic or acute MS in the spine and upper limbs.

Introduction

Musculoskeletal disorders cause heavy loss of working hours every year,
and a large number of workers suffer from musculoskeletal symptoms (MS)
related to work on their back, shoulders, and elbows [1]. The Canadian Center
for Occupational Health and Safety [2] states that MS is a serious health
problem that entails considerable economic losses and reductions in
productivity. Still, the World Health Organization defines MS as health problems
of the locomotor system, including structures such as muscles, tendons,
skeletal bones, cartilage, ligaments, and nerves, with any type of complaint,
from small transient discomforts to irreversible and incapacitating lesions [3].

The physiotherapist specializing in hydrotherapy, as well as in the other
specialties of this profession, is also subject to the appearance of MS, since
they perform their functions in an unhealthy environment with regard to
unfavorable ergonomic conditions [4-5]. Furthermore, special physical
environmental conditions such as temperature and water quality may facilitate
the appearance of skin diseases in the cardiovascular and respiratory systems
[4-6].

In addition, their workload, repetitive movements, and inadequate
strength and posture when treating certain patients or even constant muscular

tension to maintain balance may predispose the professional to the onset
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and/or aggravation of musculoskeletal pain and lesions [6-7-8], all of which
contribute to the insalubrity in the provision of this service.

In previous studies, the relationship between musculoskeletal disorders
in physiotherapists, their demand, and work environment have been discussed.
Vieira et al. [9] in a hospital setting and Lima et al [10] in teaching
physiotherapists reported that approximately 92% of professionals presented a
prevalence of these disorders. Still, Silva et al [11] observed a high frequency
(76.56%) of injuries to the health of the physiotherapists working in the intensive
care unit, with emphasis on the work-related musculoskeletal (54.69%) and
respiratory damage (43.75%).

However, there have been few studies that evaluated the frequency of
musculoskeletal symptoms in physiotherapist specializing in hydrotherapy. Leal
et al [5] reported a high percentage of musculoskeletal disorders (85.4%) in
physiotherapists of various specialties, including physiotherapist working in the
aguatic environment, mainly in the spine. This panorama may be related to the
idea that while working within the water, the physiotherapist would be constantly
treated and preventing injury, dispensing with the need for studies in this
population.

Thus, the following question arises: how does the aquatic environment
influence health with regard to musculoskeletal symptoms and infections in
physiotherapist specializing in hydrotherapy compared to physiotherapists of
other specialties? We hypothesized that the frequency of musculoskeletal
symptoms and infections is greater in professionals working in the aquatic
environment. Thus, the objective of this study was to evaluate the insalubrity

conditions of the work performed in the aquatic environment by considering the
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MS and its severity, in addition to the presence of water-related infections in
physiotherapist specializing in hydrotherapy in relation to physiotherapists of

other specialties.

Materials e methods

Study design and data collection instruments

A case-control study described according to norms of the Strobe [12] was
conducted with enrolled 106 physiotherapists of both genders of the city of S&o
Luis - Brazil from January 2018 to January 2019. Including 53 group
physiotherapists hydrotherapy (HG) and 53 control group physiotherapists of
other specialties (CG) who worked for at least one year and practiced daily for 4
hours or more. Those who reported systemic diseases such as fiboromyalgia and
arthritis, and/or those who refused to participate in the study were excluded.

A sociodemographic datasheet (S1 Fig) was used to collect
sociodemographic data and to gather information about the practice of physical,
domestic, and water activities, as well as reports of infections of the cutaneous,
upper respiratory tract, and gastrointestinal tract.

The MS of bodily regions, and acute or chronic conditions as well as the
severity index of the symptoms were evaluated by the Nordic Musculoskeletal
Questionnaire (S2 Fig) and severity index [13]. The severity index ranges from
0 to 4, where O represents the absence of symptoms, 1 represents the report of
symptoms in the last 12 months or last 7 days, 2 represents the report of
symptoms in the last 12 months and 7 last days, 3 represents the report of
symptoms in the last 12 months or 7 last days and limitations from activities,

and 4 represents the report of symptoms in the last 12 months and last 7 days
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and limitations from activities [13]. Furthermore, a pain intensity scale ranging
from O to 4 was added to the questionnaire, where 0, 1, 2, and 3 indicated no
pain, mild pain, moderate pain, and severe pain, respectively. This work was

approved by the Research Ethics Committee approval n°: 2.627.609.

Statistical analysis

The descriptive results for qualitative data were showed by simple
frequency and percentages. The qualitative data were analysed by non-
parametric Chi-square independence test to verify the association of
frequencies of musculoskeletal symptoms by anatomical region
physiotherapists, pain intensity in the last 12 months and infection between HG
and GC. The Mann Whitney test was used to compare the severity index
between HG and GC. The odds ratio (OR) and 95% confidence interval (Cl)
were also calculated. All tests were conducted at the 5% level of probability. All
statistical analysis was carried out in free software R-studio (version 1.1.463)

[14].

Results

Study population

A total of 106 physiotherapists were evaluated, which included 53 HG
and 53 CG of other specialties who performed their function on land
(cardiorespiratory, manual therapy, intensivists, and clinicians). In both groups,
there was a greater proportion of females (HG, 83.02%; CG, 62.26%) and those

who did not have children 5 years of age or younger (HG, 86.02%; CG,
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90.72%). The mean age was 32.6 years (SD = 7.9) in the HG and 30.7 years
(SD =7.1) in the CG.

A higher percentage of HG in relation to the CG was observed with
respect to married civil status, physical activity 1 to 2 times per week, and the
performance of domestic activities 1 to 2 times per week. In turn, a lower
percentage of HG was observed in relation to CG with respect to single marital
status, physical activity 3 to 4 times per week, and the performance of domestic
activities every day of the week (Table 1).

In relation to the exercise of the profession, both groups have worked in
the profession for 1-4 years and an interval by shift of 1-3 hours. The CG
presented a longer working day, from 7—9 hours per day compared to the 1-3

hours per day in the HG (Table 1).
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Table 1. Sociodemographic data and activities related to the exercise of

physiotherapists of the Hydrotherapy group (HG) and Control groups

(CG).
Variables HG, n (%) CG, n (%)
Genders
Female 44 (83.0) 33 (62.3)
Male 9 (17.0) 20 (37.7)
Age range (years)
21-30 25 (47.2) 29 (54.7)
31-40 21 (39.6) 18 (37.7)
41-56 7 (13.2) 5 (7.6)
Marital status
Single 24 (45.3) 28 (52.8)
Married / Unemployed 27 (50.9) 22 (41.5)
Divorced 2 (3.8) 3 (5.7)
Children up to 5 years old
Yes 13 (14.0) 9(9.3)
No 40 (86.0) 44 (90.7)
Physical Activity (times / week)
lto2 18 (34.0) 14 (9.9)
3to4 16 (30.2) 16 (22.5)
4106 3(5.7) 7 (14.8)
Every day 1(1.9) 5(14.1)
None 15 (28.3) 11 (38.7)
Domestic Activity (times / week)
1to2 20 (37.7) 19 (35.8)
3to4 12 (22.6) 8 (15.1)
4106 0 (0.0) 1(1.9)
Every day 14 (26.4) 20 (37.7)
None 7(13.2) 5(9.4)
Career Time (years)
1-4 34 (64.1) 26 (49.1)
5-10 19 (35.9) 27 (50.9)
Average daily working time (hours / day)
1-3 28 (52.8) 5(9.4)
4-6 21 (39.6) 13 (24.5)
7-9 4 (7.55) 23 (54.7)
10-16 0 (0.0) 6 (11.3)
Breaktime
10-30 minutes 17 (32.1) 9 (17.0)
1-3 hours 20 (37.7) 32 (60.4)
More than 3 hours 2 (3.8) 0 (0.0)
No break 14 (26.0) 12 (22.6)
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Nordic musculoskeletal questionnaire plus pain

intensity scale

A total of 49 (92.45%) in HG and 53 (100%) in CG subjects had
complaints of MS in at least one of the assessed regions. Significant differences
were observed between the groups regarding chronic MS for the neck,
shoulders, and elbow regions. The HG were 2.7, 9.6, and 4.4 chances more
likely to develop chronic neck, shoulder, and elbow symptoms compared to CG.
None of the other regions showed a significant association with respect to
chronic symptoms.

In relation to the acute MS, a significant difference was observed in HG
subjects, who were 3.5, 13, and 2.5 times more likely to develop acute
symptoms in the neck, shoulders, and thoracic spine. In the other regions, there
was no significant association with respect to the acute symptoms (Table 2).

As for pain intensity, a significant difference was observed between the
HG and CG only for the neck regions (p = 0.06), shoulders (p < 0.01), thoracic

spine (p = 0.012), elbows (p = 0.016), and ankles and feet (p = 0.012) (Table 3).
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Table 2. Frequencies of musculoskeletal symptoms by anatomical region

physiotherapists of the Hydrotherapy group (HG) and Control groups

(CG).

Variables HG, n (%) CG, n (%) OR 95% CI p*

Pain in the last 7 days
Neck 38 (71.7) 22 (41.5) 3.57 | 1.59-8.02 | 0.003
Shoulders 42 (79.2) 12 (22.6) | 13.05| 5.18-32.88 | <0.001
Upper back 30 (56.6) 18 (33.9) 254 | 1.16-5,57 | 0,031
Elbows 10 (18.8) 5(9.4) 2.23 | 0.71-7.05 | 0,265
Fists/Hand 13 (24.5) 15 (28.3) 0.82 | 0.35-1.96 | 0.825
Lower back 12 (22.6) 15 (28.3) 0.74 | 0.31-1.78 0.655
Hip/ Thighs 7 (13.2) 7 (13.2) 1.00 | 0.32-3.08 | 0.999
Knees 9(16.9) 7 (13.2) 1.34 | 0.46-3.92 | 0.786
Ankles/Feet 9 (16.9) 3(5.7) 3.41 | 0.87-13.39 | 0.125

Pain in the last 12

months
Neck 40 (75.4) 28 (562.8) 2.75 | 1.20-6.28 | 0.025
Shoulders 42 (79.2) 15 (28.3) 9.67 | 3.96-23-63 | <0.001
Upper back 34 (64.1) 25 (47.2) 2.00 | 0.92-4.37 | 0.117
Elbows 14 (26.4) 4 (7.5) 4.40 | 1.34-14.43 | 0.019
Fists/Hand 15 (28.3) 18 (33.9) 0.77 | 0.34-1.75 | 0.674
Lower back 20 (37.7) 21 (39.6) 0.92 | 0.42-2.02 | 0.999
Hip/ Thighs 16(30.2) 7(13.2) 2.84 | 1.06-7.63 | 0.059
Knees 13 (24.5) 8 (15.1) 1.83 | 0.69-4.86 | 0.329
Ankles/Feet 13 (24.5) 6 (11.3) 255 | 0.89-7.31 | 0.128

Limitations in activities

due to pain
Neck 24 (45.4) 10 (18.9) 3.56 | 1.48-8.54 | 0.007
Shoulders 32 (60.4) 6 (11.3) 11.94 | 4.34-32.85 | <0.001
Upper back 23 (43.4) 9 (17.0) 3.75 | 1.52-9.21 | 0.006
Elbows 8 (15.1) 1(1.9) 9.24 | 1.11-76.77 | 0.036
Fists/Hand 12 (22.6) 7(13.2) 1.92 | 0.68-5.35 | 0.311
Lower back 8 (15.1) 9 (17.0) 0.87 | 0.31-2.46 | 0.999
Hip/ Thighs 4 (7.5) 3(5.7) 1.36 | 0.29-6.40 | 0.999
Knees 8 (15.1) 4 (7.5) 2.18 0.61-7.73 0.357
Ankles/Feet 5 (9.4) 3(5.7) 1.74 | 0.39-7.67 | 0.713

Searched professional

health care due to pain
Neck 23 (43.4) 18 (34.0) 1.49 | 0.69-3.27 | 0.425
Shoulders 33 (62.3) 12 (22.6) 5.64 | 2.41-13.19 | <0.001
Upper back 25 (47.2) 16 (30.2) 2.06 | 0.93-4.58 | 0.110
Elbows 5(9.4) 4 (7.5) 1.28 | 0.32-5.04 | 0.999
Fists/Hand 9 (17.0) 13 (24.5) 0.63 | 0.24-1.63 | 0.472
Lower back 7(13.2) 14 (26.4) 0.42 0.16-1.16 0.143
Hip/ Thighs 4 (7.5) 5(9.4) 0.78 | 0.20-3.10 | 0.999
Knees 6 (11.3) 5(9.4) 1.23 | 0.35-4.29 | 0.999
Ankles/Feet 6 (11.3) 1(1.9 6.64 | 0.77-57.19 | 0.117

* Chi-Square test at 5% level of probability; OR: Odds Ratio; Cl: 95%

confidence intervals.
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Table 3. Evolution of pain intensity in the physiotherapists of the

Hydroterapy group (HG) and Control groups (CG) after 12 months of work.

Pain intensity

Questions No pain | Mild pain | Moderate pain | Strong pain .
n (%) n (%) n (%) n (%) P
Neck
HG 12 (22.6) | 19 (35.9) 20 (37.7) 2(3.7) 0.066
GC 25 (47.1) | 13 (24.5) 13 (24.5) 2 (3.7) '
Shoulders
HG 9(16.9) | 14 (26.4) 24 (45.2) 6 (11.3) <0.001
GC 36 (67.9)| 6(11.3) 11 (20.8) 0 (0) '
Upper back
HG 18 (33.9) 5(9.4) 17 (32,1) 13 (24.5) 0.012
GC 29 (54.7) | 8(15.1) 13 (24.5) 3 (5.6)
Elbows
HG 37(69.8) | 6(11.3) 8 (15,1) 2 (3,7) 0.016
GC 49 (92.5) 0 (0) 3(5.7) 1(1.9) '
Fists/Hand
HG 38 (71.7)| 7(13.2) 7 (13.2) 1(1.9) 0871
GC 35(66,0) | 9(17.0) 7 (13.2) 2 (3.7) '
Lower back
HG 32 (60.4) | 14 (26.4) 5(9.4) 2(3.7) 0.376
GC 33(62.3)| 9(17.0) 10 (18.9) 1(1.9)
Hip/Thighs
HG 37 (69.8) | 11 (20.7) 3 (5.6) 2 (3.7) 0.052
GC 46 (86.8) 3(5.7) 4 (7.6) 0 (0)
Knees
HG 40 (75.4) | 7(13.2) 6 (11.3) 0 (0) 0.252
GC 46 (86.8) 5(9.4) 2 (3.8) 0 (0) '
Ankles/Feet
HG 40 (75.5) | 12 (22.6) 1(1.9) 0 (0) 0.012
GC 48 (90.6) 2(3.8) 3(5.7) 0(0)

* Chi-Square test at 5% level of probability.

Regarding the level of severity by body region, the predominance of

index 4 in all regions evaluated except in the lower limbs was observed in the

HG, whereas the CG showed predominance of index 0 in all regions. When

comparing the two groups in general, both presented a predominance of index

4 (Fig 1) and as noted in the Supporting information (S3 Fig 1), there was

significant difference between the groups for the regions of neck, shoulder,

Upper back and Elbows.
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Fig. Severity index of in the physiotherapists of the Hydroterapy group (HG) and Control groups (CG). Severity index of the groups

physiotherapists hydrotherapy and physiotherapists of the other specialites concerning the nine body regions and geral supplied by Nordic

Musculoskeletal Questionaire.
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S3 Figure — Average of severity index of in the physiotherapists of the
Hydrotherapy group (HG) and Control groups (CG). Average of severity index of the
groups physiotherapists hydrotherapy and physiotherapists of the other specialites
concerning the nine body regions and geral supplied by Nordic Musculoskeletal
Questionaire. Asterisks denote significant differences resulting from Mann-Whitney
Test. * indicate p-values < 0.05; ** indicate p-values < 0.01; *** indicate p-values <

0.001.

There was a difference with the higher percentage to the HG group in
relation to the CG in the reporting of upper respiratory tract and cutaneous
infections. There was no report of otitis or hepatitis A and gastroenteritis (Table

4),
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Table 4 — Infection in physiotherapists of the Hydrotherapy group (HG)

and Control groups (CG) after 12 months of work.

Infection HG, n (%) CG, n (%) p*
Upper respiratory tract 12 (22.6) 5 (9.6) 0.089
Cutaneous 3 (5.7) 2 (3.8) 0.654
Otitis 0 (0) 0 (0) -
Hepatitis A or Gatroenteritis 0 (0) 0 (0) -

* Chi-Square test 5% level of probability

Discussion

Here, the hypothesis of this work stating that physiotherapists working in
aguatic environments would have a higher frequency of MS and a higher
number of infections was confirmed. In conditions of chronic symptomatology
and acute conditions, the HG presents had a greater chance of developing MS
or infections. In fact, in the shoulder and cervical regions, HG were 13 and 9.6
times more likely to develop MS or infections compared to CG. Furthermore,
HG had more upper respiratory tract infections such as infections in the
epidermis.

The higher frequency of symptoms observed in HG seems to be related
to their work activity, since they perform repetitive and intense movements with
the upper limb above 90° when maneuvering and elevating the patient's limbs
out of the water. Consequently, without the aid of the thrust that decreases body
weight and against gravity, situations that are aggravated by the constant
maintenance of the orthostatic posture and balance against the turbulence of
the water during the whole work routine are affected, thereby causing muscular

tension of the shoulder girdle.
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Furthermore, the greater frequency of symptoms may also be related to the
lower age presented in this group, since younger physiotherapists are more
vulnerable to the development of MS whereas more experienced
physiotherapists develop strategies to deal with the physical demands of their
work [15-16]

The results from the severity index and pain scale added to the Nordic
Musculoskeletal Questionnaire reinforce the findings of this study demonstrating
that the upper body (neck, shoulders, thoracic spine, and elbows) was most
affected both in HG by their professional activity resulting in MS and pain. Since
the HG usually works on immersion at the xiphoid process level of the sternum
bone, the upper body is exposed to gravity, making that region more
susceptible to muscle tensions and consequently to musculoskeletal complaints
such as discomfort and pain. To the best of our knowledge this is the first study
addressing severity of complaints in HG.

Overall, HG not only have a higher chance of developing MS, but also
present with a higher severity level of these symptoms when compared to CG. It
is still important to note that the unhealthy working conditions of the HG is
mainly associated with their working environment and the constant need to
perform repetitive movements with the upper body, while the lower body seems
to benefit from immersion in heated water.

A difference was observed between the two groups with the higher
percentage to the HG group in relation to the CG. These results corroborate
with the literature when the therapeutic swimming pool environment was hot,
humid, and of great turnover, that is, conducive to the proliferation of viruses

and bacteria [17-18]. In addition, the inhalation of volatilized by-products,
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formed by the reaction of disinfectants applied to maintain the water with
organic materials released by the users of the pool, is very toxic and associated
with various signs and symptoms such as eye irritation, respiratory irritation,
and shortness of breath [19-20-21-22].

Thus, it is well known that the work activity of the HG presents a risk for
the development of MS; therefore, there is a need for the prevention and
sensitization regarding the occurrence and aggravation of their musculoskeletal
conditions.

The limitations found in this study include the possibility of establishing a
cause and effect relationship due to the study model used. However, the design
used and adoption of tools validated in the evaluation can be used to establish
an association or relationship between the observed complaint and salubrity of

the conditions of the work activity.

Conclusions

The work environment and work activities of the physiotherapist’s
hydrotherapy exposes the insalubrity conditions, which has been demonstrated
by the significant frequency of MS and increased risk of developing these acute
or chronic symptoms compared to physiotherapists of other specialties.
Furthermore, the greater number of reports of infections demonstrated that
these professionals are more vulnerable due to the peculiarities of the exercise
of their profession.

This study, besides helping to fill a gap in the literature, could serve as a

basis for future research and actions in both the public and private spheres
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focused on the ergonomic conditions of work activity in the aquatic environment

and as a starting point for longitudinal studies.
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4 CONCLUSOES
O ambiente de trabalho e as atividades laborais do fisioterapeuta

aguatico o expde a insalubridade o que foi comprovado pela significativa
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frequéncia de SM e pelo aumento de chances de desenvolver esses sintomas

sejam agudos ou crbnicos em relacao ao fisioterapeutas de solo e pelo maior

relato de infeccbes demonstrando que esses profissionais estdo mais

vulneraveis devido as peculiaridades do exercicio de sua profissao.

Esse estudo, além de auxiliar no preencher de uma lacuna na literatura,

podera servir de base para futuras pesquisas e acdes tanto na esfera publica

guanto na privada voltadas para as condi¢bes ergonémicas da atividade laboral

no ambiente aquético e como ponto de partida para estudos longitudinais.
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APENDICE: Ficha de dados sociodemograficos

1. Ildentificacao

Data: Idade Género

Peso Altura Estado Civil

Filhos menores de cinco anos? Sim () Nao () Quantos
Cidade Email:
Quanto tempo vocé trabalha com a Fisioterapia Aquatica?

Quanto tempo vocé passa em atividade laboral na agua?

Intervalo por turno? Sim () N&o () Quanto tempo

2. Atividade fisica

Pratica alguma atividade fisica? () Sim () Nao Qual ?

Com que frequéncia?
() 1 ou 2 vezes por semana () 5 ou 6vezes por semana

() 3 ou 4 vezes por semana () todos os dias

3. Atividades domésticas

Realiza atividades domésticas? () Sim () Nao
Com que frequéncia?
() 1 ou 2 vezes por semana () 5 ou 6vezes por semana

() 3 ou 4 vezes por semana () todos os dias

4. No ultimo ano, quantas vezes vocé apresentou as condi¢cdes

abaixo? Responda de acordo com a legenda:

(@)1a2vezes (b)3o0u4vezes (c) 5oumais  (d) Nenhum

( ) Infeccdes do trato respiratério superior (gripe, resfriado, inflamacéao

da garganta);
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( ) Infeccbes do ouvido;
( ) Hepatite tipo A e/ou gastroenterites;
() Infecgcbes da epiderme (furunculose, micose, conjuntivite, eczemas,

vulvovaginite gonocadcica e candidiase).
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Not dltmos 12| Nos uinmos 12[Nos dltmnos 12| Nos dltimos 7 dias |Qul asmadorde 02
meses, vocé feve | meses vooé  foi [ meses, vocé [vocé teve algum| 5. Onde 0 ¢ nenhuma
peoblemas  (como ( mpedido (2) de | consalion  algum | problema em; doc ¢ 5 2 pior dor que
dor sealizar atnadades | profissional da area vocé Jd sentiu 22 vda
formigamento'dor | momas (por | da sande (médico, em
méncs) em: exemplo: trabalko, | fisioterapeuts) por 1 Neahuma,
atividades causa dessa 1 Algma,
domésticas ¢ de | condgdoem 3 Modenda,
laizer) por causa 4 Bastaate,
desse problema em: § Entolerivel
OwmOmne |Os=DOne [Our Dwe (0sn O 1213/ 4]s
DOwDw (DD (DO [0sn O 1l2(3]4ls

Fonte: PINHEIRO; TROCCOLI; CARVALHO, 2002

ANEXO A: Questionéario Nordico de Sintomas Osteomusculares com Escala de
Intensidade da Dor Modificado.
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ANEXO B: Normas para submissao na Revista
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