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Abstract

Introduction: Regular physical activity (PA) is part of outpatient care offered to most people with cystic
fibrosis (CF). Objective: To determine the frequency of the self-reported PA and, secondarily evaluate
associations between PA with clinical variables and health-related quality of life (HRQoL) in pediatric and
adolescent CF subjects. Method: In this cross-sectional study, subjects between 6 and 17 years of age with
a confirmed diagnosis of CF were recruited in the outpatient clinic. The subjects answered questions about
the practices of PA, HRQoL questionnaire and clinical variables were collected. Subjects were classified
into two groups according to weekly PA practice: PA performed = 3 times/week and performed PA < 2
times/week. Results: 66 subjects completed the study, 72.7% (n=48) had PA = 3 times/week and 27.2%
(n=18) had PA < 2 times/week. Only twelve children (18,2%) reached the recommendations of the World
Health Organization (WHO) to practice moderate to vigorous physical activities daily. The mean age
of the subjects evaluated was 12.3 # 3.2 years, forced expiratory volume in one second 90 * 24.1% and
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forced vital capacity 95 * 20.4%. The group that performed PA = 3 times/week had a better clinical score
(p=0.033), a lower number of hospitalizations in the year (p=0.002), a lower number of days hospitalized
in the last year (p=0.020) and better score for the physical (p=0.003) and emotion (p=0.048) domains
in HRQoL questionnaire. Conclusion: This study concluded that most subjects did not reach the WHO
recommendations for the practice of PA. However, individuals who practice PA at least 3 times/week have
better HRQoL, clinical score and fewer hospitalizations.

Keywords: Pediatrics. Health Related Quality of Life. Exercise. Respiratory Function Tests. Clinical Score.

Introdugdo: A atividade fisica regular (AF) faz parte do tratamento ambulatorial oferecido a maioria das
pessoas com fibrose cistica (FC). Objetivo: Determinar a frequéncia da AF autorreferida e secundariamente
avaliar as associagdes entre AF e varidveis clinicas e de qualidade de vida relacionada a satide (QVRS) em
criangas e adolescentes com FC. Método: Neste estudo transversal, individuos entre 6 e 17 anos com diagndstico
confirmado de FC foram recrutados no ambulatdrio. Os sujeitos responderam perguntas sobre as prdticas de
AE questiondrio de QVRS e varidveis clinicas. Os individuos foram classificados em dois grupos de acordo com
a prdtica semanal de AF: AF realizada 23 vezes/semana e AF<2 vezes/semana. Resultados: 66 individuos
completaram o estudo, 72,7% (n=48) tinham AF = 3 vezes/semana e 27,2% (n=18) tinham AF < 2 vezes/semana.
Apenas doze criangas (18,2%) alcangaram as recomendagées da Organizagdo Mundial da Satide (OMS) para
praticar diariamente atividades fisicas moderadas a vigorosas. A média de idade dos sujeitos avaliados foi de
12,3 + 3,2 anos, volume expiratorio for¢cado no primeiro segundo 90 + 24,1% e capacidade vital forcada 95 *
20,4%. O grupo que realizou AF > 3 vezes/semana apresentou melhor escore clinico (p=0,033), menor niimero
de internagdes no ano (p=0,002), menor nimero de dias hospitalizados no tltimo ano (p=0,020) e melhor escore
para os dominios fisico (p=0,003) e emogdo (p=0,048) no questiondrio de QVRS. Conclusdo: Este estudo concluiu
que a maioria dos individuos ndo alcangou as recomendagées da OMS para a pradtica de AE. No entanto, individuos
que praticam AF pelo menos 3 vezes/semana apresentam melhor QVRS, escore clinico e menos hospitalizagdes.

Palavras-chave: Pediatria. Qualidade de Vida Relacionada com Satide. Exercicio. Testes de Fungdo Respiratoria.
Pontuacgdo Clinica.

Introduction

Cystic fibrosis (CF) is an autosomal recessive,
multisystemic disease characterized by cystic fibrosis
conduction regulator (CFTR) dysfunction, with
consequent airway obstruction, progressive loss of lung
function, and exercise limitation. It affects individuals of
all ethnicities with higher prevalence in Caucasians [1].

Soon after birth, structural changes of the airways
are already present, with infection and pulmonary
inflammation [2]. The progression of respiratory
obstruction and destruction of lung tissue result in the
development of bronchiectasis, narrowing of the airway
walls and pulmonary hyperinflation [3]. These changes
interfere with the pulmonary ventilation / perfusion
ratio, triggering hypoxemia, dynamic hyperinflation
during exercise and dyspnea on effort [4]. Exercise
intolerance evolves to diminishing physical effort,

limiting activities of daily living, decreasing health-
related quality of life (HRQoL), and life expectancy [5].

Regular physical activity (PA) is part of outpatient
care offered to most people with CF, and has a positive
impact on aerobic fitness with no reports of side effects
[6]. The PA can provide socialization, self-knowledge,
physical and psychological development, as well it is
regarded as an effective and funny strategy for the
development of children. The encouragement to
practice PA should be started at early age and at any
stage of the disease [7].

Self-report measures of physical activity have been
used for nearly 50 years, to determine the frequency,
duration, intensity, and type of physical activity in various
populations and health conditions [8]. Currently, there
are no specific instruments that assess self-reported PA
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in CF population. In addition, there is a great variety of
the methodologies used [7,8]. In CF clinical practice,
the multidisciplinary team routinely monitored self-
reported physical activity levels and exercise capacity
of outpatient subjects. PA had a positive impact on the
HRQoL of CF subjects in different studies, which varies
depending of questionnaires used. The Revised Cystic
Fibrosis Questionnaire (CFQ-R) [9] was the most used
tool to evaluate HRQoL in subjects with CF [6].

The main objective of this study was to determine
the self-reported frequency of PA in pediatric and
adolescent CF subjects. The secondary objective was
to evaluate associations between frequency of PA
with HRQoL, lung function, clinical score, bacterial
colonization and hospitalizations in the last year.

Method

This cross-sectional study included CF subjects
attending the outpatient clinic of the Pediatric
Pulmonology Service of the Hospital de Clinicas de Porto
Alegre (HCPA). The study sample was non-probabilistic
and intentional and all subjects who met the inclusion
criteria and agreed to participate in the study were
included sequentially. Inclusion criteria were: diagnosis
of CF according to consensus criteria[10], age between
6 to 17 years and clinical stability of the disease defined
as atleast 30 days without pulmonary exacerbation or
hospitalization.

Exclusion criteria were: difficulties in answering the
questionnaires. The study was approved by the Research
Ethics Committee of the HCPA protocol number 14-
0157 and the informed consent was obtained from
parents or guardians.

Patients (sometimes with the assistance of their
caregivers) self-reported PA in the last two weeks
by answering a questionnaire (number of times per
week, duration and type of PA performed). The days
and hours of physical activities performed at school or
in extracurricular activities such as swimming, judo,
ballet, football and cycling were computed. According
to the World Health Organization (WHO), children
and young people aged 5 to 17 years must accumulate
at least 60 minutes of moderate to vigorous physical
activity daily[11]. However, for individuals with CE, the
recommendation is to perform PA 3 to 5 times a week
for 20 to 30 minutes [12]. In this work, we classified
as active those who performed PA at least 3 times a

week. The Compendium of Physical Activities [13]
was used to classify the intensity of the PA reported
in the questionnaire. This instrument provides a list
of physical activities and classify the intensity of PA in
moderate (= 3 METS) and (vigorous = 6 METS).

The HRQoL questionnaire developed for subjects
with CF [14] and validated for Portuguese [15], was
used in the study.

Data on the following variables were recorded at
the entry date in the study: sex, age, age of diagnosis
of CE, body mass index (BMI), sputum bacteriology,
lung function data, days of hospitalizations, number
of hospitalizations in the last year and clinical score of
Shwachman-Kulczycki (SK). The SK score is divided into
four domains: general activity; physical examination;
nutrition; and radiological finding. The scores of the
four domains are summed to obtain the final score,
from which the condition of the patient is categorized
as excellent (86-100), good (71-85), average (56-70),
poor (41-55) or severe (<40) [16].

Spirometry was performed at the Pulmonary
Physiology Unit of the Pulmonology Service of the
HCPA, using the equipment Jaeger - v 4.31a (Jaeger,
Wuerzburg, Germany), within the criteria of technical
acceptability of the Guidelines for Pulmonary Function
Tests of the Brazilian Society of Pulmonology and
Tisiology [17]. A minimum of three and a maximum
of eight maneuvers were performed to obtain forced
vital capacity (FVC), forced expiratory volume in the
first second (FEV1) and FEV1/FVC in absolute values
and percentage of predicted [18,19].

Statistical Analysis

Data were entered into a Microsoft Excel 365
database after which they were processed and analyzed
with the Statistical Package for the Social Sciences (SPSS),
version 20.0.

Quantitative data were presented as mean and
standard deviation (SD) or as median (interquartile
deviation - ID). Qualitative data will be expressed in n
(% of all cases).

Patients were classified into two groups according to
the frequency of PA performed: PA = 3 times/week or PA
< 2 times/week Continuous variables were compared
by the independent sample t-test. Ordinal variables
or continuous variables without normal distribution
were compared by the Wilcoxon signed-rank test.
Qualitative data were analyzed with the chi-square test,
Yates’ correction or Fisher’s exact test being used when
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necessary. All statistical tests were two-tailed, and the
level of significance was set at p < 0.05.

Results

Among 109 subjects attending the CF outpatient
clinic of the Pediatric Pulmonology of HCPA, 72 fulfilled
the inclusion criteria of this study. Two subjects were
excluded, one due to pulmonary exacerbation requiring
hospitalization and the other due to parents’ refusal
to participate. Four other subjects did not attend
consultations. A total of 66 individuals completed
the study.

Only 12 children (18,2%) reached the
recommendations of the WHO to practice moderate
to vigorous physical activities daily. Table 1 describe
general characteristics and frequency of PA of children
and adolescents with CE Forty-eight subjects (72,7%)
perform PA = 3 times/week and 18 subjects (27,2%)
perform PA < 2 times/week or did not perform PA. The
mean age of the subjects evaluated was 12.3 + 3.2 years,
FEV1 90.0 + 24.1% of predicted and FVC 95.0 + 20.4%
of predicted.

Table 2 describes the general characteristics and
pulmonary function variables of subjects according
to the frequency of PA. The group that performed
PA = 3 times/week had a higher proportion of male
individuals, a better clinical score (p = 0.033), a lower
number of hospitalizations in the last year (p = 0.002)
and a lower number of days of hospitalization in the
last year (p=0,020).

Table 3 presents the HRQoL variables according to
the performance of PA. The group that practiced PA = 3
times/week presented better scores for the physical (p
=0.003) and emotion (p = 0.048) domains.

Table 1 - General characteristics and frequency of physical
activity of children and adolescents with CF

Variable Mean £ SD
Age (years) 123 £ 3.2
FEV, (%) 90.0 + 241
FVC (%) 95.0 + 20.4
Frequency of PA n (%)
Did not perform 27.72%
One time a week 18.81%
Two times a week 12.87%
Three times a week 11.88%
Four times a week 0.99%

Five times a week 7 (10.6)
Six times a week 8 (12.1)
Seven times a week 12 (18.2)

Note: PA = physical activity, CF = cystic fibrosis, n = number of cases,
SD = standard deviation, FEV1 = forced expiratory volume in the first
second, FVC = forced vital capacity.

Table 2 - General characteristics of children and adolescents
with cystic fibrosis according to the frequency of physical
activity

PA > 3x/ PA < 2x/

Variable TR EER p
n= 48 n=18

hos biears), mean 193831 11.94233 0998
Age of diagnosis
(vears), median (I 1.40 (2.2) 1.58 (2.5) 0.782
Gender (n) Female
/ Male 21/27 14/4 0.014
BMI (Kg/m?), mean
+SD 18.4 + 2.1 18+ 3.3 0.685
S-Ktotal (points), 294 1 196 711+151 0033
mean = SD
Bacterial
colonization, n (%)
MSSA 37 (72.2) 13 (77.1) 0.682
MRSA 3(6.2) 4 (22.2) 0.061
Pseudomonas
aeruginosa 27 (56.2) 9 (50) 0.650
S 9.(18.9) 4(222) 0752
cepacia
Spirometry, (mean
+ SD)
FVC (L) 2609 23+0.9 0.097
FVC (%) 97 +18.8 89.2+239 0.178
FEV, (L) 23+08 1.9+ 0.8 0.099
FEV, (%) 921 +£218 84.2+28.8 0.297
FEV,/FVC 822 +97 804+118 0.531
FEV./FVC (%) 974 113 95+ 141 0.477
Number of
hospitalizations/year, 0.6 (1) 1.6 (1.2) 0.002
median (II)
Number of days
hospitalized /year, 12 (27.8) 30.7 (29.6)  0.020
median (Il)

Note: SD = standard deviation, BMI = body mass index, MRSA =
Methicillin-resistant - Staphylococcus aureus, MSSA = Methicillin
susceptible Staphylococcus aureus, SK = score of Shwachman-
Kulczycki, FVG = forced vital capacity, FEV, = forced expiratory volume
in the first second, FEV/FVC = Tiffeneau index.
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Table 3 - Health-related quality of life according to the
frequency of physical activity of children and adolescents
with cystic fibrosis

PA > 3x/ PA < 2x/

Variable week week b
n= 48 n=18

HRQoL score
(points), mean
+ SD
Physical 853 +149 658 =208  0.003
Emotion 822 +12.6 69.4 + 16.6 0.048
Nutrition 84.7 =192 77.7 =295 0.391
Difficulty in 757 206 625+274  0.097
treatment
Social 736+201 751 +153  0.790
Body or body 83+252 854 %132 0724
image
Breath 735+174 652 +243  0.165
Digestion 792+242  93+151 0015
Vitality 783+166 604+79  0.055
i 792+196  75+166 0698
perceptions
Function 811+202 875+107 0557
Weight 733+313 75+499 0934

Note: SD = standard deviation, HRQoL = health-related quality of life.

Discussion

This cross-sectional study evaluated the self-reported
frequency of PA in pediatric and adolescent subjects
attending to a pediatric outpatient CF clinic in Southern
Brazil. Among 66 subjects included in the study, only
twelve patients (18,2%) reached the recommendations
of the WHO to practice moderate to vigorous physical
activities daily. Subjects were divided into two groups
according to their weekly PA practices: 72,7% had PA
> 3times/week and 27.2% had PA < 2 times/week.
Participants who had PA = 3times/week presented
better HRQoL in the physical and emotional domains.
The group that performed PA < 2times/week had a
worse clinical score, a higher number of hospitalizations
and a greater number of days hospitalized in the last year.

The routinely evaluation of the self-reported
PA could play a role in CF clinical practice, allowing
professionals to monitor and encourage exercise,
promoting health. Currently, there are no specific
instruments that evaluate self-reported PA in this
population, and different methodologies are available

to evaluate the same outcome [20]. In the present work,
we used a questionnaire developed by the authors that
consisted of simple questions of frequency, duration
and type of activities performed in the last two weeks.
This questionnaire has not been validated and may
generate a bias in the collection and interpretation
of data. However, Ruf et al. [21] compared the
Habitual Activity Estimation Scale, the 7-day physical
activity questionnaire and the Lipid Research Clinics
questionnaire with objective measures accessed by
accelerometry and cycloergometry. In conclusion, the
authors suggest that none of the assessed questionnaires
was able to generate valid data on physical activity,
exercise performance data at the individual level and
none of the questionnaires provided a valid assessment
of aerobic fitness at the individual level [21]. The PA in CF
subjects has been recognized since the clinical aspects
of the disease were identified, and exercise intolerance
has always been a hallmark of disease progression [6].
In this study, 81.8% of the subjects did not reach the
WHO recommendations for PA practice. This number
can be even higher when we consider the subjectivity
of instrument.

In the present work, self-reported PA had a positive
impact on HRQoL (physical and emotional functioning
domains) in subjects who practiced PA = 3 times/week.
The physical domain of the HRQoL questionnaire covers
items such as how much the child was able to perform
physical activities such as climbing stairs, walking fast or
playing sports in relation to other children in the last two
weeks. This domain was significantly different between
the groups, supporting our findings in PA questionnaire.
Previous studies have shown similar results, showing
that PA improves HRQoL in terms of physical
functioning, treatment load, emotional functioning,
body image, social limitations and respiratory
problems [22-24]. Although the mechanisms are not
fully known, it was recognized the positive effects of
exercise on mood through physiological and biochemical
mechanisms, including endorphins, mitochondria and
neurotransmitters [25,26].

A multi-center study conducted in Europe evaluated
the practice of self-reported PA in hours per week in
CF subjects. The PA was directly related to the social
functioning domain in the HRQoL questionnaire, and in
the female gender there were inferior results regarding
the practice of self-reported PA, muscle strength and
functional limitation in the HRQoL questionnaire [24].
Selvadurai et al. evaluated the PA in 148 children with
CF through daily reports. They found a correlation
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between the levels of PA with quality of life and gender,
adolescent girls were less active and had a greater
decline in lung function [27].

The SK score remains a useful tool for monitoring
the severity of cystic fibrosis, adequately reflecting
functional impairment obtained by six minute walk test
and changes in the chest X-ray [28]. The SK score also may
have an inverse correlation with treatment adherence in
adults, that is, more severe patients end up improving
self-treatment [29]. However, in our data, we obtained a
better clinical score in the most active patients.

In addition, a greater number of hospitalizations
and days hospitalized in the last year were found in the
group practicing PA < 2 times/week. It is important to
note that in this study, individuals with CF had preserved
pulmonary function, with no differences between groups
regarding the data on spirometry and bacteriology.
These data reinforce the results that individuals with
better frequency in PA are less hospitalized. Pérez et. al.
concluded that physical fitness in children is associated
with alower risk of hospitalization [30]. Vandekerckhove
et al. [5] correlated last year hospitalization of children
with CF with physical health, school functioning and total
HRQoL score. Hospitalization rates in this population
reflect pulmonary exacerbations, morbidity, mortality and
are associated with worse disease management [31,32].

Limitations of the study include cross-sectional
design and use of self-report questionnaire as a measure
of PA. Cross-sectional evaluation precludes inferences
over time. Self-report is a subjective data, in which the
patient may overestimate the reports of PA practice data.
The lack of evaluation with accurate measurements of
PA makes it impossible to directly measure the time
and intensity of PA performed. However, the use of
questionnaires may be a good option when other
more precise measurements are not possible. There
is no standardized and validated instrument for self-
reported PA evaluation in children and adolescents
with CE Although some questionnaires were tested,
none were universally accepted[33]. Having a specific
tool to assess self-reported PA in this population would
facilitate the multiprofessional team in the outpatient
follow-up of the PA practices of CF subjects.

In conclusion, the evaluation of self-reported
frequency of PA in pediatric and adolescent subjects
attending to an outpatient CF clinic in Southern
Brazil demonstrated that most subjects did not reach
the WHO recommendations for the practice of PA.
However, individuals who regularly practice PA (at
least 3 times a week) have better HRQoL, clinical score

and fewer hospitalizations. The efforts made by the
multidisciplinary team to guide and encourage regular
PA practice must be emphasized.
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