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Incidence of asthma symptoms and decreased  

pulmonary function in young amateur swimmers*


Frequência de sintomas de asma e de redução da função  
pulmonar entre crianças e adolescentes nadadores amadores
Iara Nely Fiks, Leonardo Carlos Araujo Santos, Telma Antunes,  
Raquel Calvo Gonçalves, Celso Ricardo Fernandes de Carvalho,  


Carlos Roberto Ribeiro Carvalho



Abstract


Objective: To investigate the incidence of asthma symptoms in young amateur swimmers, and to describe the clinical 
treatment of the children with asthma in a private sports club in the city of São Paulo, Brazil. Methods: The study 
included 171 amateur swimmers, ranging from 6 to14 years of age. All of the participants or their legal guardians 
were asked to complete the International Study of Asthma and Allergies in Childhood (ISAAC) questionnaire, and 


119 were submitted to pulmonary function testing at rest. Results: The overall incidence of asthma symptoms 


(ISAAC score ≥ 6) among the swimmers was 16.8%. Of the 119 swimmers submitted to spirometry, 39 (32.7%) 


presented spirometric alterations (FEV1/FVC < 0.75). Among those with an ISAAC score ≥ 6, there were 10 (31.2%) 
who  stated  that  they  were  receiving  no  asthma  treatment.  Of  those  who  reported  receiving  pharmacological 


treatment, 24% made use of bronchodilators but not of corticosteroids. Conclusions: The incidence of asthma 


symptoms and pulmonary function alterations among amateur swimmers within the 6-14 age bracket was high. In 
addition, a relevant proportion of these athletes were receiving no treatment.


Keywords: Asthma/therapy; Asthma/diagnosis; Child; Swimming; Exercise.



Resumo


Objetivo:  Investigar  a  frequência  de  sintomas  de  asma  entre  crianças  e  adolescentes  nadadores  amadores  e 
descrever o tratamento clínico entre as crianças asmáticas em um clube esportivo privado na cidade de São Paulo. 


Métodos: Foram incluídos no estudo 171 nadadores amadores de 6 a 14 anos de idade. Todos os participantes 
ou seus responsáveis foram solicitados a responder o questionário International Study of Asthma and Allergies in 


Childhood (ISAAC), e 119 realizaram prova de função pulmonar em repouso. Resultados: A frequência geral de 


sintomas de asma (ISAAC ≥ 6 pontos) entre os nadadores foi de 16,8%. Entre os 119 nadadores que realizaram a 


espirometria, 39 (32,7%) apresentaram alterações espirométricas (VEF1/CVF < 0,75). Entre os sujeitos com escore 
ISAAC ≥  6,  10  (31,2%)  alegaram  não  realizar  nenhum  tipo  de  tratamento  para  a  doença.  Daqueles  que  
afir-maram realizar tratamento medicamentoso, 24% faziam uso de broncodilatadores mas não de corticosteroides. 


Conclusões: A frequência de sintomas de asma e de alterações da função pulmonar em nadadores amadores de 6 a 
14 anos foi elevada. Além disso, uma proporção considerável destes atletas não recebia tratamento. 


Descritores: Asma/terapia; Asma/diagnóstico; Criança; Natação; Exercício.
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Introduction


Among  chronic  diseases  worldwide,  asthma 
is  responsible  for  the  greatest  morbidity  and 
mortality among children and adolescents. There 
is evidence that its prevalence has been increasing 
over the last 20 years.(1,2) In the city of São Paulo, 


the prevalence of asthma  symptoms ranges from 
6.1% to 10%, respectively, in children between 


6 and 7 years of age and in adolescents between 
13  and  14  years  of  age.(3)  The  management  of 



(2)legal guardians were asked to complete a 
ques-tionnaire  to  evaluate  the  incidence  of  asthma 
symptoms, and the children were submitted to 
spirometry at rest. All of the patients and legal 
guardians were informed of the objectives of the 
study, and the athletes were included only after 
written  informed  consent  had  been  obtained, 
in  accordance  with  the  national  legislation. 
The  study  design  was  approved  by  the  Ethics 
Committee  of  the  São  Luiz  Hospital  (Protocol 
no. 114/2006).



Questionnaire


The  International  Study  of  Asthma  and 
Allergies  in  Childhood  (ISAAC)  questionnaire, 
validated  for  the  Portuguese  language,(13)  was 


used  for  evaluating  the  asthma  symptoms.  In 
this  interpretation,  the  sum  of  symptoms  is 
quantified through the use of a scale in which 
values range from 0 to 14 points. The incidence 
of  asthma  symptoms  was  determined  by  the 
cut-off point of the total score, which was set at 
a score of 6.(13,14) The swimmers between 13 and 


14 years of age completed the questionnaire by 
themselves,  whereas  the  questionnaires  of  the 
children between 6 and 7 years were completed 
by  their  parents  or  guardians,  as  previously 
described.(15)  A  number  of  questions  were  also 


added  to  the  questionnaire.  These  aimed  to 
in  the  performance  of  activities  of  daily  living, 


including the practice of aerobic physical 
exer-cise.(1)


In asthma patients, pulmonary function and 
physical capacity respond to physical exercise in 
an  ambiguous  manner.  Although  exertion  can 
result in exercise-induced bronchospasm (EIB),(4)


it  can  also  lead  to  an  improvement  in  physical 
conditioning  and  to  a  reduction  in  dyspnea 
when  practiced  regularly  and  appropriately.(5,6)


The EIB is aggravated when physical activity is 
performed  in  a  dry,  cold  environment,  and  the 
symptoms  resulting  from  these  activities  can 
often  prevent  the  asthma  patient  from  
prac-ticing  sports  or  physical  activities  in  groups.(7)


Swimming has traditionally been recommended 
as  the  most  appropriate  physical  activity  for 
asthma  patients,  probably  due  to  the  warm, 
humid environment. However, the best modality 
of  aerobic  physical  activity  for  individuals  with 
asthma has yet to be defined.(8)


The  procedure  most  commonly  used  for 
disinfection  of  the  water  in  swimming  pools  is 
treatment  with  chlorine-based  products.  These 
are  concentrated  on  the  surface  of  the  water(9)


and  can  also  cause  undesirable  effects  on  the 
respiratory system, as has been shown in studies 
involving  elite  swimmers.(10)  There  is  evidence 


that these swimmers present a higher prevalence 
of bronchial hyperresponsiveness when compared 
to  athletes  participating  in  other  sports.(11)  In 


addition,  various  reports  suggest  that  chronic 
exposure to chlorine increases the incidence of 
laryngeal  edema,  nasopharyngeal  irritation  and 
transitory lacrimation.(10) Although a number of 


studies have evaluated the incidence of asthma 
symptoms  in  elite  swimmers,(12)  few  have  done 


so in amateur swimmers.(12)


The  present  study  aimed  to  investigate  the 
incidence of asthma symptoms among amateur 
swimmers  from  6  to  14  years  of  age  and  to 
describe  the  clinical  treatment  given  to  those 
with asthma.



Methods


A  total  of  171  amateur  swimmers  were 
evaluated,  all  within  the  6-14  age  bracket  and 
belonging to the upper middle class. The study 
was conducted at a private club in the city of São 
Paulo, Brazil, where the disinfection of the 
swim-ming pools was carried out with chlorine-based 
compounds.  The  swimmers  and  the  parents  or 


Table  1  -  Evaluation  of  the  incidence  of  asthma 
symptoms  in  swimmers  who  completed  the 


International  Study  of  Asthma  and  Allergies  in 
Childhood  questionnaire,  submitted  or  not  to 
spirometry.


ISAAC  
(n = 125)


With  
symptomsa  


(n = 22)


Without 
symptoms  


(n = 103)


Age, years (n) n  % n %


6-7 (5) 1 20 4 80


8-12 (91) 16 17.5 75 82.4


13-14 (29) 5 17.2 24 82.7


ISAAC + 
spirometryb  


(n =73)


With  
symptomsa  


(n = 19)


Without 
symptoms  


(n = 54)


Age, years (n) n  % n %


8-12 (60) 16 26.6 44 73.3


13-14 (13) 3 23.0 10 76.9


aScore ≥  6  on  the International  Study  of  Asthma  and 


Allergies in Childhood (ISAAC) questionnaire. bNo swimmer 



(3)FEV1/FVC ratio. The incidence of the reduction 
in  the  pulmonary  function  was  lower  in  the 
13-14 age bracket than in the 8-12 age bracket 
(21%  and  35%,  respectively;  Table  2).  When 
analyzed  among  the  73  swimmers  who  were 
submitted  to  spirometry  and  who  completed 
the  ISAAC  questionnaire,  airway  obstruction 
(FEV1/FVC < 0.75) was similar, regardless of age 
(33.8% and 36.3%, respectively, in the 8-12 and 
the 13-14 age brackets).


When  evaluating  the  concordance  between 
the  incidence  of  asthma  symptoms  and  the 
reduction  in  pulmonary  function  among  the 
swimmers, we observed that the incidence of a 
reduction in the FEV1/FVC ratio was higher than 
was that of asthma symptoms (34.2% vs. 15%; 
p  <  0.01;  Table  3).  Although  the  incidence  of 
a  reduction  in  pulmonary  function  was  higher 
among  swimmers  who  had  previously  been 
diagnosed with asthma, there was no significant 
difference in comparison with swimmers without 
asthma (47% vs. 29.6%; p = 0.29). There was no 
concordance between the alterations in 
pulmo-nary  function  and  the  incidence  of  asthma 
symptoms in swimmers with or without asthma 
(p < 0.01; Table 3).


When asked about their reasons for choosing 
swimming, 112 (89.6%) of the 125 participants 
who  completed  the  questionnaire  reported  the 
preference  for  the  sports  modality,  whereas 
6 (4.8%) cited the love of competition, 5 (4.0%) 
stated  that  they  were  motivated  by  the  
pres-ence  of  respiratory  problems,  and  2  (1.6%) 
cited the need to correct orthopedic or postural 
problems.


evaluate  the  factors  that  led  the  child  to  start 
the swimming practice, as well as to investigate 
which medication was used by the children who 
had  previously  been  diagnosed  with  asthma  or 
rhinitis.  Questionnaires  with  incomplete  data 
were  excluded,  as  were  those  containing  more 
than one answer to any given question.



Pulmonary function tests


Spirometry  was  conducted  using  a  manual 
spirometer  (model  One  Flow  Tester  Screen; 
Clement  Clarke  Int.,  Harlow,  UK),  and  the 
highest  value  obtained  in  three  forced  
expira-tory maneuvers was selected, in accordance with 
the acceptance and reproducibility criteria of the 
American Thoracic Society/European Respiratory 
Society.(16) The selection of PEF, FEV


1 and FVC 


values followed the same recommendations. For 
this  study,  a  value  of  0.75  was  defined  as  the 
lower limit of normality for the FEV1/FVC ratio.



Statistical analysis


The  data  are  expressed  as  percentages. 
Spirometric  variables  and  the  incidence  of 
asthma symptoms obtained through the ISAAC 
questionnaire  were  compared  using  the  
chi-square test. 



Results


Of  the  171  amateur  swimmers  who  agreed 
to  participate  in  the  study,  125  completed 
the  ISAAC  questionnaire  and  119  underwent 
pulmonary  function  tests.  A  total  of  73  
swim-mers  were  submitted  to  both  evaluations.  The 
mean  age  was  11  ±  1.8  years  and  50.3%  were 
female.  None  of  the  swimmers  between  6  and 
7 years of age were submitted to spirometry. The 
incidence  of  asthma  symptoms  among  
swim-mers  of  all  ages  was  16.8%  (21/125),  and  the 
rate of their occurrence was similar in all of the 
age brackets evaluated (ranging from 17.2% to 
20%;  Table  1).  Among  the  children  between 
6 and 7 years of age who had been diagnosed 
with  asthma  before  taking  up  the  sport  of 
swimming,  the  incidence  of  asthma  symptoms 
was  26%  (19/73).  These  values  were  similar  to 
those observed in the other age brackets (23% 
and 26.6% in the 8-12 and 13-14 age brackets, 
respectively).


Of  the  119  swimmers  submitted  to  
spirom-etry,  39  (32.7%)  presented  a  reduction  in  the 


Table  2  -  Evaluation  of  pulmonary  function  in 
amateur swimmers. 


Spirometry 
(n = 119)


FEV1/FVC < 0.75 
(n = 39)


FEV1/FVC ≥ 0.75 
(n = 80)


Age, years (n) n % n %


8-12 (100) 35 35.0 65 65.0


13-14 (19) 4 21.1 15 78.9


ISAAC + 
spirometry
(n = 73)


FEV1/FVC < 0.75 
(n = 25)


FEV1/FVC ≥ 0.75 
(n = 48)


Age, years (n) n % n %


8-12 (62) 21 33.8 41 66.1


13-14 (11) 4 36.3 7 63.6



(4)due  to  the  high  humidity  of  the  inhaled  air, 
which helps prevent and reduce EIB.(17) The 


bene-fits of swimming for individuals with asthma are 
reinforced  by  studies  that  suggest  a  reduction 
in the symptoms,(18) improved endurance(19) and 


reduction in EIB intensity.(20) However, there are 


reports showing that the disinfection of the pools 
with  chlorine-based  products  can  cause  airway 
irritation  and  alterations,(20-22)  which  are  


well-established  in  elite  swimmers  but  unknown  in 
amateur swimmers. These alterations have been 
thought  to  be  associated  with  the  intensity  of 
the training and chronic exposure to chlorine.


Our  results  show  an  incidence  of  asthma 
symptoms of approximately 20% among amateur 
swimmers, regardless of the age bracket 
evalu-ated and, therefore, higher than those described 
in  children  who  do  not  practice  sports  in  the 
southern  region  of  Brazil  (4.9-10.2%).(23)  There 


are  two  hypotheses  for  this  high  incidence  of 
asthma  symptoms  among  amateur  swimmers: 
that a greater number of children with asthma 
seek swimming on the advice of their physicians; 
and  that  exposure  to  the  irritants  contained 
in  chlorine-based  products  provokes  asthma 
symptoms.


Both hypotheses seem to be involved in the 
high  incidence  of  asthma  symptoms  among 
amateur swimmers, since the number of children 
having  been  previously  diagnosed  with  asthma 
was high (23-26%). This incidence of symptoms 
was  comparable  between  the  group  of  
swim-mers  having  been  previously  diagnosed  with 
asthma and those not having been so diagnosed 
In the same group of participants, 32 (25.6%) 


reported  having  been  diagnosed  with  asthma 
or  bronchitis  and  73  (58.4%)  reported  having 
a  relative  with  asthma.  In  answering  the  
ques-tion  related  to  the  pharmacological  treatment 
for  asthma,  10  swimmers  (31.2%)  reported 
not being submitted to any type of treatment, 
whereas  22  (68.7%)  described  various  
treat-ments. The treatment was categorized according 
to  the  modalities  most  frequently  reported: 
homeopathy  or  naturopathy  only  (in  13%); 
antibiotic therapy, with or without another 
treat-ment modality (in 9%); bronchodilator, with or 
without  another  treatment  modality,  excluding 
the  use  of  corticosteroids  (in  24%);  and  the 
combination of a corticosteroid and 
bronchodi-lator (in 16%).



Discussion


The  present  study  shows  that  the  
inci-dence  of  asthma  symptoms  among  amateur 
swimmers  is  higher  than  that  observed  in  the 
general population of Brazil, and that the 
inci-dence  of  spirometric  alterations  is  higher  still. 
These  results  suggest  discordance  between  the 
reported incidence of asthma symptoms and the 
spirometric  evaluations  in  this  population.  The 
percentage  of  children  diagnosed  with  asthma 
is  high  among  those  practicing  swimming. 
However,  only  a  few  are  receiving  clinical  and 
pharmacological treatment as recommended by 
the national and international consensuses.


Swimming  is  considered  the  ideal  physical 
activity  for  individuals  with  asthma,  probably 


Table 3 - Incidence of asthma symptoms and spirometric alterations in amateur swimmers with and without 
asthma. 


FEV1/FVC < 0.75 (n = 25) FEV1/FVC ≥ 0.75 (n = 48)


Total (n = 73) n % n %


ISAAC + (n = 11) 6 8.2* 5 6.8


ISAAC − (n = 62) 19 26 43 58.9


FEV1/FVC < 0.75 (n = 16) FEV1/FVC ≥ 0.75 (n = 38)


Swimmers without asthma (n = 54) n % n %


ISAAC + (n = 3) 2 3.7** 1 1.8


ISAAC − (n = 51) 14 25.9 37 68.5


FEV1/FVC < 0.75 (n = 9) FEV1/FVC ≥ 0.75 (n = 10)


Swimmers with asthma (n = 19) n % n %


ISAAC + (n = 7) 4 21 3 15.7


ISAAC − (n = 12) 5 26.3 7 36.8


ISAAC: International Study of Asthma and Allergies in Childhood; ISAAC +: score ≥ 6 in the ISAAC questionnaire; ISAAC 


−:score < 6 on the ISAAC questionnaire. *p < 0.01 comparing pulmonary function with the incidence of symptoms in all 



(5)for children between 6 and 7 years of age and 
adolescents between 13 and 14 years of age.(25)


In  the  present  study  the  ISAAC   questionnaire 
was also applied in children between 8 and 12 
years  of  age  and  produced  results  similar  to 
those  found  in  the  age  brackets  for  which  the 
questionnaire  is  validated.  It  is  of  interest  that 
30.1% of the swimmers who underwent 
spirom-etry and completed the questionnaire presented 
a  negative  incidence  of  asthma  symptoms  but 
showed signs of airway obstruction. 


Since the swimmers evaluated in the present 
study swam in a pool in which the water 
treat-ment  was  chlorine-based,  our  findings  cannot 
be extrapolated to swimmers who practice their 
sport  in  pools  in  which  other  types  of  water 
treatment are employed.


In cases of asthma, the determination of its 
severity is important for devising an appropriate 
plan for its management. Corticosteroids, 
espe-cially those administered through inhalation and 
in  combination  with β2  agonists,  are  the  most 
effective pharmacological therapy for asthma.(1)


In  the  present  study,  only  16%  of  the  athletes 
who  reported  having  physician-diagnosed 
asthma were making use of the pharmacological 
therapy  suggested  by  the  medical  consensuses. 
In addition, 8% of the athletes previously 
diag-nosed  with  asthma  reported  not  being  under 
any kind of treatment, and more than 20% of 
the  swimmers  were  receiving  clinical  treatment 
other  than  that  recommended  by  the  national 
and international consensuses for the treatment 
of asthma.(1)


The  methods  used  for  identifying  
pulmo-nary  alterations  in  the  amateur  swimmers  do 
not constitute the standard for the diagnosis of 
asthma in isolation, making physician evaluation 
indispensible  in  this  case.  Although  the  ISAAC 
protocol is validated for use in Brazil and is useful 
in epidemiological studies, it is not sufficient for 
making  a  diagnosis  of  asthma.  Furthermore, 
spirometry  at  rest  is  considered  nonspecific  for 
the  diagnosis  of  asthma,  and  bronchodilator 
testing is the best means of measuring bronchial 
responsiveness.  In  the  present  study,  
bron-chodilator  testing  was  not  performed  due  to 
reluctance on the part of the parents and legal 
guardians to allow the use of medication during 
the spirometry.


Our results show that the incidence of asthma 
symptoms  and  the  alterations  in  pulmonary 
(Table 1). Our results suggest that, for children 


with  asthma,  swimming  in  pools  in  which  the 
water  is  disinfected  with  chlorine-based  
prod-ucts  is  not  a  physical  activity  that  reduces  the 
levels  of  symptoms.  In  addition,  the  practice 
of  these  sports  in  such  pools  seem  to  increase 
the  incidence  of  asthma  symptoms  in  amateur 
swimmers without asthma to a degree similar to 
that found in swimmers with asthma.


A  recent  systematic  review  suggested 
that  physical  activity,  when  performed  at  the 
appropriate intensity and for an adequate 
dura-tion,  can  improve  physical  capacity,  as  well  as 
reducing dyspnea, in asthma patients.(5) Although 


swimming  is  considered  an  ideal  modality 
for  individuals  with  asthma,  there  are  reports 
suggesting  that  elite  swimmers  have  shown  a 
high incidence of bronchial  hyperresponsiveness 
and asthma symptoms, as well as a high number 
of  eosinophils  and  neutrophils  in  induced 
sputum, when compared with athletes in other 
endurance sports,(11) suggesting that the chronic 


exposure to chlorine derivatives induces airway 
inflammation. (24) The higher incidence of asthma 


among amateur swimmers not previously 
diag-nosed  with  asthma  reinforces  the  hypothesis 
that the type of sport can truly be an essential 
factor in the development of asthma symptoms. 
Curiously,  counter  to  the  idea  that  individuals 
with asthma tend to choose swimming precisely 
because of their respiratory problem,(9) most of 


the  subjects  interviewed  in  the  present  study 
reported  that  the  choice  was  based  exclusively 
on personal preference for the sport. Only 4.8% 
of the participants stated that they chose 
swim-ming due to respiratory problems.


In recent decades, the prevalence of asthma 
symptoms in children and teenagers has shown 
a progressive increase in several countries.(2) The 


social and economic consequences of the disease 
are significant, since they impair the quality of 
life of individuals with asthma, making asthma a 
public health problem.(25) Spirometry is the gold 


standard for the evaluation of pulmonary 
func-tion.(13)  However,  due  to  limitations  related  to 


cost, time and trained staff, the ISAAC 
question-naire was developed for use in epidemiological 
studies  aimed  at  determining  the  incidence  of 
asthma and allergic diseases.(26) The ISAAC 



(6)function in young amateur swimmers who 
prac-tice the sport in pools with chlorine-based water 
treatment was higher than that observed in the 
general population. In addition, most swimmers 
with asthma were receiving clinical or 
pharmaco-logical treatment other than that recommended 
based on the established clinical criteria. These 
results suggest the need for better clinical 
moni-toring of amateur swimmers in order to identify 
respiratory alterations.
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