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Abstract: Objectives. There have been many studies regarding urinary incontinence in cystic fibrosis females. However, no data concerning
that issue was yet investigated in Poland. Methods. An anonymous questionnaire was sent by mail to all Polish cystic fibrosis
females 16 years of age and older. Results. 64 patients responded to the questionnaire, 44% reported having urinary incontinence.
Median age of onset of incontinence was 14.5 years. There were no differences in age, Body Mass Index (BMI), Forced expiratory
volume in 1 second (FEV1), Cystic Fibrosis-Related Diabetes and Percutaneous Endoscopic Gastrostomy between continent and
incontinent respondents. Significant correlations between urinary incontinence and number of respiratory exacerbations, sexual
activity, and constipation were observed. No relationships between frequency and severity of urinary incontinence and form of
chest physiotherapy, BMI and FEV1 were identified. Most respondents declared that urinary incontinence affected their daily life and
prevented them from chest physiotherapy. Conclusions. Urinary incontinence should be identified and regarded with high priority in
cystic fibrosis; health professionals should be aware that it is their responsibility to actively initiate discussion with patients of that

subject in early adolescence.
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1. Introduction

Cystic fibrosis (CF) is the most common life threatening
autosomal recessive genetic disease in Caucasians.
Since the first description of the disease the outlook for
patients has been impressively improved; life expectan-
cy for individuals with CF doubled as compared with that
of 20 years ago [1,2]. Improved survival and increase
in the number population of teenagers and adults with
CF have led to new unforeseen health problems like re-
productive and sexual health issues and urinary incon-
tinence (Ul). Urinary incontinence is common in healthy

women and occurs with increased frequency in female
adolescent and adult patients with chronic lung disease,
including CF. Individuals with CF are deemed to have an
increased risk of developing Ul due to repeated cough-
ing and other factors causing increased pressure on the
pelvic floor.

There have been many studies in the world regard-
ing Ul in adolescent females with CF [3-6]. However in
Poland, where we observe the improved life expectancy
in these patients, there is no data regarding that issue.

The aim of this study was to investigate the preva-
lence and severity of Ul in the population of Polish female
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adolescents with CF and its association with severity of
lung disease and its impact on daily life and personal
health care, especially regarding physiotherapy.

2. Materials and methods

The anonymous questionnaires were sent by mail to all
registered at Polish National CF Registry adolescent
females. Total sample consisted of 120 patients, age¢
16 years and older. The questionnaire was developed
and adopted from previous studies of Nixon et al, [5]
based on the known and anticipated Ul problems faced
by women with CF. A group of 10 adolescent females
with CF was convened to test face validity. Those ques-
tionnaires were validated by checking the logical consis-
tency of individual questions, and different wording was
used if necessary. The questionnaire was developed to
assess demographic and clinical data including preva-
lence, severity, and impact of urinary incontinence.
Demographic and clinical data included age, weight,
height, lung function (forced expiratory volume in 1
second (FEV1) in the previous 6 months), number of re-
spiratory exacerbations in the previous 12 months, type
and frequency of chest physiotherapy and coexistence
of Cystic Fibrosis-Related Diabetes (CFRD) and Percu-
taneous Endoscopic Gastrostomy (PEG). All data was
collected from the patient responses to above specified
questions except Body Mass Index (BMI), which was
calculated by medical staff.

The study was approved by the Medical University of
Lodz, Poland — ethics committee.

3. Statistical analysis

Continuous variables exhibiting a heavily skewed
distribution were compared with Mann-Whitney or
Kruskal-Wallis test. Proportions were compared with

Table 1. Characteristics of Incontinent and Continent Adolescents

Z-test adjusted for multiple comparisons using Benfer-
roni correction or with Pearson Chi-Square tests. As-
sociations between dichotomized variable and group of
independent variables were analyzed in logistic regres-
sion model. Also linear correlations using Spearman’s
test were estimated. All analyses were performed with
statistical significance set at 5%.

4. Results

Sixty four patients (aged 16-24 years, mean * SD; 20.94
+ 1.49) responded to the questionnaire. According to
data from Polish Cystic Fibrosis Registry this includes
50.7% of all registered female patients in Poland over
16 years old, and 72% of female CF patients between
age 16 and 24. The mean FEV1% of predicted was
50.48+17.01 with range 29-97% and mean BMI was
18.2+1.43 with range 14.5-21.4 kg/m?. Sixty (94%)
adolescents were post-menarchal, with the mean age of
menarche 15.3+1.6 years with range 12-19 years. Of 64
patients, 44 (68%) started sexual intercourse, and the
mean age at onset of sexual intercourse was 19.2+1.56
years.

Twenty eight respondents (44%) reported being
urine incontinent. There were no differences in age,
BMI, FEV1, CFRD and PEG between continent and in-
continent respondents. Significant correlations between
Ul and number of respiratory exacerbations, sexual
activity and constipation were observed. Respiratory
exacerbations and constipation identified a group at a
higher risk for incontinence; decreased prevalence of
Ul was observed in sexually active respondents. Char-
acteristic of continent and incontinent respondents is
presented in Table 1. Incontinence was reported once
a year or more in 24 (86%) of those who reported ever
being incontinent. Median age of onset of incontinence
was 14.5 years (range: 12—-17).

Incontinent Continent P Value

(n 28) (n 36)
Age (y)* 20,4= 214 21,2+ 1,86 0,89
BMI (kg/m2) * 18,6152 19,1+1,87 0,75
FEV1 (% predicted) * 48,7+16,15 52,9+17,23 0,33
Number of exacerbations per year 2,4 1,5 0,04
CF-related diabetes (n) 3 7 0,57
Gastrostomy in situ (n) 5 10 0,19
Constipation more than occasionally (n) 10 2 0,02
Sexual active (n) 14 30 0,04

BMI-body mass index; FEV1- forced expiratory volume in 1 second;

* Values are reported as mean with standard deviation
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Of those who reported incontinence once a year or
more, 14 (50%) were sexually active; 58% described
moderate incontinence (“wet/a small amount”) and 38%
small-volume incontinence (“damp/a few drops”). No
relationships between frequency and severity of Ul and
form of chest physiotherapy were identified. Additionally
we observed no correlation between BMI and FEV1
and frequency and severity of Ul. Sneezing (100%),
coughing “fits”(96%), lifting things (92%) and laughing
(92%) were the most commonly identified causes of
incontinence with chest physiotherapy (71%) being a
less common cause.

Most respondents declared that their incontinence
affects their daily life. Holidays, social life, school/work
and interests/hobbies were affected “a little bit” and “a
fair bit” in than half of the respondents (range 50-58%).
From 29% to 42% of respondents reported that their
social life, school/work and intimate relationships are
affected “a lot” and “most of the time”.

Almost & half of the respondents declared that
Ul “sometimes”, and 25% that “about half the time”
and “most of the time” prevented them from chest
physiotherapy. Respondents with lower BMI values
and those who reported moderate/severe Ul more
frequently avoided chest physiotherapy. Using sanitary
pads (75%), passing urine before chest physiotherapy
(67%) and reducing fluid intake (67%) were the most
common behavior modifications made in response to
incontinence. Fifty percent of respondents had not told
anyone about Ul, 23% told CF friends about Ul prob-
lem and 33% had discussed that issue with their CF
doctor. Severity of Ul was identified as a factor which
influenced the frequency of CF doctor consultations.
Seventy five percent of those who reported incontinence
once a year or more knew that treatment is available
for urinary incontinence, and 25% had received pelvic
floor exercises, 29% had been referred to specialists
for investigation and treatment. No participant received
pharmacological treatment.

5. Discussion

Urinary incontinence (Ul) is recognized as a significant
problem in young, middle-aged and adult female CF
patients. There have been many studies regarding Ul
issues in populations of women with CF. Most of them
reported a much higher prevalence of incontinence in
the CF population than in healthy young people [4,6,7],
but some authors reported that incidence of urinary
incontinence is no different between adolescents with
CF, and controls [3]. We authors realize, that the lack
of a control group is the main limitation of this study,

nevertheless, our results highlight that the Ul prevalence
is very high in Polish female adolescents with CF. In this
study, we examined factors that might contribute to the
development of urinary incontinence in CF female pa-
tients: age, BMI, FEV1, chest physiotherapy, number of
pulmonary exacerbations, sexual activity, PEG, CFRD
and constipation. Only number of pulmonary exacerba-
tions, constipation, and sexual activity were identified
as being associated with incontinence. In few studies
incontinent patients were shown to have more severe
lung disease (FEV1) than continent ones [4,8,9]. How-
ever, other authors described no significant difference in
lung disease severity between both groups of patients
[5,10]. It is difficult to draw conclusions relating to the
influence of lung disease severity to Ul prevalence due
to the different methodologies used and different studies
of CF populations. We could speculate that stage of CF
related to age of described patients can be responsible
for such differences; relationships between Ul and se-
verity of lung disease were described mainly in older
patients. We showed that the number of pulmonary
exacerbations is associated with incontinence. Pulmo-
nary exacerbations are associated with more severe
cough, more sputum production and intense inflamma-
tory processes. Ul is reportedly worse during an acute
pulmonary exacerbation [5,8,11]. Cough is & known as
a major cause of Ul in CF. Additionally increased levels
of pro-inflammatory cytokines during pulmonary exac-
erbation may contribute in reduced pelvic floor muscle
(PFM) strength. Based on some studies it has been
suggested that peripheral muscle force might be nega-
tively related to the inflammatory state in patients with
COPD [12]. Pinet et al. demonstrated that inflammatory
markers would not adversely affect muscle strength in
patients with CF, however, this study may not reflect the
findings in the pulmonary exacerbation; that study-was
conducted on clinically stable patients [13]. Constipa-
tion is a known risk factor for failure of the continence
mechanism [14-16]. Many studies of large populations
of women demonstrated considerable impact of consti-
pation on incontinence in women [16-18]. Constipation
and its complications are a management problem in CF
due to gastro-intestinal pathology [19]. CF patients with
constipation first should be informed about adequate
fluid and fiber intake and then — in the case of failure
of the dietary intervention — pharmacological treatment
should be implemented. In CF patients it is generally
recommended to start with an oral laxative (polyethyl-
ene glycol) [20].

There have been many studies regarding relation-
ship between Ul and sexual activity and satisfaction.
Most of them showed that Ul adversely affects women’s
sexual life, mental health, and social life [21-23]. We
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observed decreased prevalence of Ul in sexually active
respondents. The strength of pelvic floor muscle (PFM)
plays an important role in the continence mechanism
and there are only a few studies in the literature regard-
ing the association between PFM strength and sexual
function [24,25]. Lowenstein et al. described the as-
sociation between PFM strength and sexual functioning
[26] suggesting that orgasm and arousal function are
related to better PFM function.

Our results showed influence of Ul on social life in
women with CF but most of respondents declared that
their daily lives were not significantly affected by incon-
tinence. Those results are consistent with the findings
of most data from CF population but significantly differ
of those of large populations of adult women with CF.
Many data demonstrate considerable impact of Ul on
daily activities and quality of life [27,28].

Relationship between chest physiotherapy and Ul
is an important problem in the context of CF manage-
ment—chest physiotherapy is an integral part of the
bronchopulmonary disease treatment in CF. Our find-
ings showed that most of respondents declared that
Ul stopped them from chest physiotherapy but we ob-
served no relationships between frequency and severity
of Ul and form of chest physiotherapy. It is known that
all types of physiotherapy provoke coughing and are the
cause of increased abdominal pressure and that is why
chest physiotherapy in general predisposes to Ul. Cer-
tainly additional studies on larger patients groups are
needed to evaluate the relationship between specific
forms of chest physiotherapy and Ul. That information
will allow for the optimization of treatment. We showed
that only 33% of patients had discussed Ul issues with
their CF doctor. Those results unambiguously indicate
the necessity of implementation of education and pre-
vention strategies for CF patients. Additionally our study
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