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Abstract
Urinary incontinence (UI) is a signifi-

cant health problem leading to physical,
psychological and social discomfort, espe-
cially in elderly women. A study of preva-
lence and classification of UI in the
Roraima state was taken up to aid in formu-
lation of healthcare policy and improve-
ment of patient referral facilities. A retro-
spective study of 765 female patients who
have undergone urodynamic examination
between November 2013 and December
2014 has been conducted. Subjects were
classified in to diagnostic classes: normal,
stress incontinence, mixed incontinence,
sensitive emergency, overactive bladder,
and others. The overall prevalence of UI
was 58.4%. The highest prevalence was
observed in the menopausal age group (45-
49 years). Among the etiologies of UI,
stress incontinence ranked highest at
30.9%, followed by overactive bladder at
6.9%. In the 25-55 years age group, stress
incontinence was predominant (50-63%),
while overactive bladder became significant
(14-44%) in later years. The prevalence of
UI in women in the state of Roraima, was
high, in line with its prevalence in Brazil, as
well as other western countries.

Introduction
Urinary incontinence (UI) has been

defined by the International Continence
Society (ICS) in 2002, as a complaint of
involuntary leakage of urine.1 Commonly
experienced worldwide, especially in elder-
ly women, UI is the cause of physical dis-
comfort and affects the individual socially
and psychologically. According to the
National Institute of Aging, UI can be
caused by urinary tract and vaginal infec-
tion or irritation, and constipation. Long-
term UI is due to weak bladder muscles,
overactive bladder, or damage to the nerves
that control the bladder from diseases such
as, multiple sclerosis and Parkinson’s dis-

ease.2,3 Prevalence of UI varies depending
on the definition of UI used, the methodol-
ogy used for the surveys, such as the ques-
tionnaire, and the study population. There
have been many reviews and reports on the
prevalence of UI in Europe and the USA.4
However, it is difficult or impossible to
determine the cause of UI from these stud-
ies, due to considerable variation in the
questions and responses. Therefore, the use
of validated questionnaires and techniques
of analytical epidemiology have been rec-
ommended, so that data on different types
and etiologies of UI are acquired.5

Numerous studies have examined the
prevalence of UI in the southern and south-
eastern region of Brazil.6-9 Only one study
by Carey et al., have investigated the occur-
rence of UI in northeastern region of
Brazil.10 Clearly, there are no studies on UI
from the northern Amazon region of the
country. In addition, there has not been any
study of prevalence of UI in the State of
Roraima, which belongs to this region north
of Amazon. An assessment of the preva-
lence of female UI in the State would be
useful in the development of public health
policies and improvement of patient referral
facilities in the State of Roraima, Brazil. In
view of this, a systematic study has been
conducted to evaluate the prevalence of
female UI, and to understand the types of
UI, such as stress, overactive or mixed UI,
prevalent in the community.

Patient reported UI symptoms are sub-
jective and less reliable for diagnosing
UI.11,12 Rather, urodynamic investigations
are considered better for measuring the
lower urinary tract dysfunction.12 Although
ICS has mentioned that urodynamic obser-
vations can have many other possible
underlying causes rather than the disease
itself, number of studies has shown a strong
correlation between urodynamic results and
stress UI.11,12 Moreover when UI patient are
presented with a complex of symptoms,
urodynamics becomes essential for objec-
tive diagnosis.11

Therefore, the objective of the present
study is to evaluate UI based on urodynam-
ic study reports as it tries to reproduce the
patients’ symptoms and is useful in deciding
the treatment. 

Materials and Methods
The present retrospective study of

female UI is conducted at the Women’s
Health Reference Center in Boa Vista, State
of Roraima, Brazil, with approval from the
Institutional Health System Committee. The
cases were analyzed from a single center
(who treated female urinary incontinence

problems) in Roraima, Brazil. The study
was based on examination of records of 765
female patients who had appointments for
urodynamic study between November 2013
and December 2014. All patients were
referred to this only center of voiding dys-
functions in the state of Roraima (School
hospital). All examinations were performed
by the same urologist. As per protocol,
patients had voiding diary and negative
urine test for the procedure. The inclusion
criteria for the study were that patient
should not be institutionalized, and should
have undergone urodynamic study to inves-
tigate voiding dysfunction at the hospital.
With regard to urodynamic data, detrusor
over activity was defined as clinical symp-
toms, voiding diary and contractions of the
detrusor greater than 15 cm H2O at the uro-
dynamic study. Sensitive emergency was
defined as clinical symptoms, voiding diary
and absence of detrusor’s contraction and
low vesical capacity (less than 300 ml).
Patients were excluded if they had either
anterior or posterior pelvic organ prolapse
and did not undergo urodynamic examina-
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tion. Only the quantitative information
about the appointments and the diagnosis
made by urodynamic study were used for
the study as it is more objective and reli-
able. The prevalence of self-reported uri-
nary incontinence appears to be less reli-
able, as mentioned in previous studies. Each
patient was classified in to one of following
eight classes, based on their urodynamic
assessment: i) neurogenic bladder; ii) nor-
mal study; iii) overactive bladder; iv) in-
coordination voiding; v) stress inconti-
nence; vi) mixed incontinence; vii)
infravesical obstruction; and viii) sensitive
emergency.

Statistical analysis
All descriptive statistics and other tests

of statistical significance between groups
were performed using SAS software suite
(SAS Institute Inc., NC USA). Chi-square
test was used for the comparison of multiple
diagnostic classes at 95% confidence inter-
val (CI). P value <0.05 was considered sta-
tistically significant.

Results
Three patients were excluded from the

study, as they did not have age data. The
subjects of the study (N=762) belonged to
the age range 5-85 years. None of the
patients had urinary tract infection, pro-
lapse, and use of medications for any void-
ing dysfunction problems.

Nine percent of the sample had previous
surgery for urinary incontinence (BURCH).
Out of the study population, 445 (58.4%)
were diagnosed with UI. The distribution of
prevalence of UI among different age
groups in the population of women in the
State of Roraima is shown in Figure 1, and
the prevalence is compared to the women
population in Table 1. The prevalence is
above 6% for the age group 35-54 years,
and is below 4% for all the other age
groups. Prevalence of UI is highest for the
age group 45-49 (about one in ten women),
followed by age groups 50-54 years
(8.79%). Above 55 years and up to 75 years,
the prevalence of 3-4% is maintained, that
is, only 3-4 out of every 100 women may be
affected by UI, but declines further there-
after in very senior population (>75 y). On
the other hand, prevalence of UI is very
small in the early ages of up to 30 years. A
steady increase in the prevalence of UI is
observed, from 3.94% in 30-34 age groups,
to 6.82% for 35-39, to 8.01% for the 40-44
years group.

Subjects were assigned to different
diagnostic classes after examination of their

urodyanamic study reports, as depicted in
Figure 2. Out of the 762 subjects, 317
(41.6%) were found to be normal based on
their reports and the remaining were diag-
nosed with UI due to various etiologies. A
majority of the UI patients, that is, 236 of
them had stress incontinence, while 84 (one
out of ten women) of them had a sensitive
emergency. Overactive bladder symptoms
were found in 53 (about seven in 100
women) and in coordination voiding
accounted for 41 (about six in 100 women)
of the subjects. Other etiologies were preva-
lent to the extent of 2% or less with neuro-
genic bladder in 19 (about two in 100
women), mixed incontinence in nine (about
one in 100 women) and infra-vesicular

obstruction in three (about four in 1000
women) of the patients.

When the population is classified as rel-
atively younger (18-44 y), middle aged (45-
59 y) and senior (>60 y) women, the first
two sub-groups had similar prevalence of
all the types of etiologies. However, in the
case of seniors, there was a marked
decrease in stress incontinence (about –
11%) and sensitive emergencies (–15%),
but a significant increase in overactive blad-
der (+13.8%) and other etiologies (+9.4%),
as shown in Table 2. A chi-squared test for
comparison of multiple groups was not reli-
able as the minimum expected value
obtained was <5.13

Figure 3 displays the prevalence of each
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Table 1. Prevalence of urinary incontinence in comparison with women population of
Boa Vista, Brazil.

Age group (y)                         Population (%)                        Prevalence of UI*, n (%)

<15                                                                         -                                                                   5 (0.66)
15-19                                                                   5.22                                                                1 (0.13)
20-24                                                                    4.81                                                                4 (0.52)
25-29                                                                   4.46                                                               10 (1.31)
30-34                                                                    4.05                                                               30 (3.94)
35-39                                                                   3.28                                                               52 (6.82)
40-44                                                                    2.73                                                               61 (8.01)
45-49                                                                   2.26                                                              80 (10.50)
50-54                                                                    1.88                                                               67 (8.79)
55-59                                                                   1.42                                                               28 (3.67)
60-64                                                                    0.97                                                               28 (3.67)
65-69                                                                   0.60                                                               24 (3.15)
70-74                                                                    0.38                                                               29 (3.81)
75-79                                                                   0.24                                                               16 (2.10)
80-84                                                                    0.14                                                                9 (1.18)
85-89                                                                   0.07                                                                1 (0.13)
*Urinary incontinence (UI) relative to the total number of subjects (N = 762).

Figure 1. Prevalence of urinary incontinence in women from the State of Roraima, Brazil.
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of the etiologies for UI in different age
groups of the subject population. The most
common etiology of stress incontinence is
observed in the age range 30-74 years,
where one out of every two UI patients has
stress incontinence, except for a sudden
decline to 25% (one in four women) for the
age group 55-59 years. Sensitive emergency
is the next most prevalent being seen in one
in five women of age up to 60 years and
declines thereafter. However, it is the over-
active bladder and other types of etiologies
(that is, neurogenic bladder, in coordination
voiding and infravesicle obstruction) that
are prevalent in about one in three subjects
aged above 65 years. Mixed incontinence is
prevalent to a small extent (5-10%) in
patients aged 40 and above.

Discussion and Conclusions
Roraima state of Brazil has a population

of approximately 505,000 with 49% female
population.13,14 In the absence of epidemio-
logical data on UI in this region, this study
was taken up in order to estimate the preva-
lence and type of UI present in the popula-
tion, and to plan for the establishment of
clinical support measures, medication,
physical therapy and surgery in these
patients, leading to reduced morbidity,
improvement in their quality of life. 

Similar to our study, many other studies
have also reported a high prevalence of UI
in females in different parts of the world.
Wu et al. demonstrated an overall preva-
lence of UI as high as our study, which
included females of different races, i.e.
Whites, African American, Asian as well as
Latina, presented with non cancerous gyne-
cological problems and among them Latin
women had the highest incidences of UI.15
In elderly Brazilian women, a high preva-
lence of UI was seen which was positively
associated with white race, physical inactiv-
ity, stroke, mobility impairment, and cogni-
tive decline.9 In the studies mentioned
above, the mean age of the participants was
44.1 years, 50.6 years and 81.5 years,
respectively.8,15,16 Similarly, another study
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Figure 2. Prevalence of according to the type of urinary incontinence.

Figure 3. Distribution of different types of urinary incontinence according to the age
group of subjects.

Table 2. The relative distribution (%) of the type of incontinence by different age bands.

Age (y)     Overactive bladder   Stress incontinence   Mixed incontinence   Sensitive emergency    Others       Tot        Prevalence* %

18-44                          15 (9.2%)                             91(55.8%)                                0 (0%)                                39 (23.9%)                18 (11.1%)        162        36.55 (CI: 32.0-40.8)
45-59                           14 (8%)                              97 (55.4%)                              4 (2.2%)                              37 (21.1%)                 23(13.1%)        175        39.24 (CI: 34.9-43.7)
>60                           24 (22.2%)                           48 (44.4%)                              5 (4.6%)                                8 (7.4%)                   23(21.3%)        108        24.22(CI: 20.3-28.2)
Total                                53                                          236                                           9                                             84                                64                445                    100.00
%*                                   11.9                                        53.0                                        2.02                                         18.8                             14.3                -                            -
*Relative to the total number of subjects diagnosed with urinary inconsistence (n = 445).

Non
 co

mmerc
ial

 us
e o

nly



                                            [Urogynaecologia 2017; 30:183]                                                             [page 17]

from northeastern region of Brazil included
female climacteric patients with mean age
higher than ours.9 From all these studies, it
can be inferred that gynecological problems
and parity seems to be the most important
causes of UI in pre-menopausal females.
Contrary, to the above studies, our study
had relatively younger population. Borges
et al. has shown a high rate of fertility in
very young adolescent women in Brazil,
which was highest in northern Brazil and
lowest in southern Brazil.17 Giving birth at
an adolescent age is associated with many
gynecological problems, such as puerperal
endometritis, episiotomy, postpartum hem-
orrhage, operative vaginal delivery, etc.
Moreover, Roraima has predominantly
younger population while older women per-
taining to Brazilian Amazon culture, resist
visiting hospitals for check up. These two
reasons might have contributed for high
prevalence of UI in younger population in
our study. 

A large number of previous studies have
used various questionnaires to obtain infor-
mation about UI.6-8 However, there exists
significant subjectivity in conveying the
symptoms and is difficult to ascertain the
cause of incontinence. Urodynamic testing
on the other hand is a useful technique for
objective diagnosis of the UI.11 This investi-
gation, though expensive, is required in
conjuction with clinical examination for
accurate diagnosis of stress UI.11,18,19
Further, irrespective of UI types, where
clinical examination or self-reported ques-
tionnaire are unsuccessful in diagnosing the
disease, and when neurological co-morbid
conditions exists, urodynamic investigation
becomes necessary for differentiating the
UI types for initiating proper treatment.10

Prevalence of different types of UI
varies greatly throughout the world. Stress
UI is the predominant UI type observed in
our population in all the age ranges.
Accordingly, Hunskaar et al. have reported
the mean prevalence of stress incontinence
to be 48% (range 29-75%) for women of
age 18-79 years, based a review of several
previous studies.20,21 Nonetheless, stress
incontinence is reduced age >60 y but over-
active bladder and sensitive emergency
become the predominant UI types. Such a
trend of reduced prevalence past the peak
menopausal age has also been reported by
Sandvik et al.14 In a previous questionnaire
based study of patients aged 15-55 years in
Brazil, overactive bladder symptoms were
equally prevalent among all the age groups.
However, in the present study, its preva-
lence remains at approximately one in ten
women of age up to 45 years, but shows a
steady rise to two in ten in the age group 55-
59 y, and then to more than four out of ten

women of 75-79 y age group. In another
study of young women in Brazil, women of
age group 35-45 years showed significantly
high scores for symptoms of overactive
bladder, but this is in contrast to our study.20
On the other hand, a comparable trend is
seen in a study of men and women aged 20-
91 y from Vienna, Austria.21 This study con-
cluded that overactive bladder symptoms
with incontinence increased substantially
after the age of 40. A similar increasing
trend of overactive bladder symptoms with
age, especially after 44 y, has been seen in
American women.22 The increased preva-
lence of overactive bladder with age has
also been reported in survey-based studies
in the European countries,23 Korea,24
Japan,25 and the EPICC study.26 Of particu-
lar interest to the present study, Davila et al.
have reported a high prevalence of overac-
tive bladder in the age group 65-69 years, in
their study of men and women of 18-75
years in Venezuela.27 Mixed incontinence
accounted for a low prevalence of one in
100 of the study population. There were
only nine cases, out of which seven were in
the age group 45-65 years. However, the
prevalence of mixed incontinence reported
in other studies is much higher.4 Among the
other types of incontinence, only incoordi-
nation voiding has relatively higher preva-
lence at 5.38%. Interestingly, sensitive
emergencies are as high as 30% (about one
in three women) for the 55-59 years of age
group, while there is a sharp decline in
stress incontinence. There is a sharp decline
in emergencies beyond 60 years up to >75
years. 

The discrepancies in the prevalence rate
of UI types in different age groups is attrib-
uted mainly to the method used for diagnos-
ing UI. Most of the studies use self-reported
questionnaire for evaluating UI whose
response is subjective and this can cause
wide variations in the prevalence rate.
Despite controversies, vaginal delivery is
the most commonly associated reason for
UI in females of all ages.28-30 Irrespective of
the type of UI and age, female gynecologi-
cal and birth related problems like parity,
menopause, recurrent UTI, hysterectomy,
number of abortions, fetal weight; body
mass index (BMI), and comorbid condition,
such as diabetes and chronic pulmonary dis-
ease, are the risk factors commonly associ-
ated with UI.30 Therefore, addressing these
issues at proper time might reduce the
severity or incidence of UI. We speculate
that reducing high birth rate in very young
women of our region by providing proper
education might be a means to address this
issue.

The present study provides valuable
data on the prevalence of UI in the state of

Roraima, Brazil, thereby facilitates devel-
opment of a healthcare policy to deliver
clinical support measures, such as medica-
tion, physical therapy and surgery, to reduce
morbidity and improve the quality of life
for these patients.
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