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Background: The purpose is to evaluate the psychometric properties of reliability and discriminant validity
of the Brazilian Portuguese versions of two instruments used in the diagnosis of interstitial cystitis (IC): “The
Interstitial Cystitis Symptom Index and Problem Index” (The O’Leary-Sant), and “Pelvic Pain and Urgency/
Frequency (PUF) Patient Symptom Scale”.

Methods: Three groups of patients were examined: a study group (subjects with IC), control group 1
(individuals with at least one IC symptom), and control group 2 (subjects without IC symptoms). Test-retest
stability was evaluated at intervals of 3 to 7 days in the study group. Discriminant validity was examined in all
three groups.

Results: The intraclass correlation coefficient (ICC) [95% confidence interval (CI)] results were 0.56 (range,
0.21-0.78) for The O’Leary-Sant Symptom Index, 0.48 (range, 0.10-0.73) for The O’Leary-Sant Problem
Index, and 0.49 (range, 0.12-0.74) for the PUF. To analyze discriminant validity between groups, we used
Fisher’s exact test and odd ratio (OR) to identify differences. We obtained a P value<0.0001, which indicated
that the null hypothesis was rejected; in other words, there was evidence that at least two different groups
were compared to the proportion of patients with IC.

Conclusions: The analyzed instruments did not reach appropriate values for reliability. Future studies are

needed to analyze the psychometric measures of these instruments on a larger sample of patients with IC.
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Introduction diseases (1). Symptoms of IC may include discomfort, pain,

or pressure on the bladder extending to the pelvic area,
Interstitial cystitis (IC) is characterized by painful urinary associated with urgency and/or polyuria (2). Some authors
symptoms in the absence of a bacterial infection. It is include nocturia and pain during sexual intercourse as

diagnosed through clinical signs and the exclusion of other symptoms (2-8). Because of the difficulty of diagnosing IC,
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its exact prevalence remains unclear. In the United States,
the reported prevalence ranges from 10 to 67 in 100,000
inhabitants (4). To our knowledge, no prevalence studies
have been performed in Brazil.

In 1987, the National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK) developed criteria for the
diagnosis of IC. These criteria were designed to identity
a homogenous subgroup of patients for epidemiological
research and treatment protocols. The criteria required
patients to have agglomerations and/or Hunner’s ulcers
on the cystoscopic exam, as well as pain in the bladder or
urinary urgency (5).

In 1999, the Interstitial Cystitis Database (ICDB) study
group, financed by the National Institutes of Health (NIH),
studied whether the NIDDK criteria were required to
diagnose IC. The only difference between the ICDB and
the NIDDK criteria was that the former did not necessarily
require cystoscopic results for diagnosis. Even with rigorous
application of the NIDDK criteria, two-thirds of patients
who had strong indicators for IC by the ICDB criteria
would still be excluded. According to the latter, IC may be
characterized by painful vascular symptoms in the absence
of infections or other identifiable clinical conditions (2).

Diagnosing IC is a long and complex process that begins
with a urologic or urogynecologic exam. Symptoms are
evaluated from several perspectives, including whether they
last for more than 3 months. The next step is to determine
whether infections or other diseases are present that might
cause the same symptoms. Results of cystoscopy, urodynamic
exams, biopsy, and questionnaires support the exclusion other
diseases and aid in determining the diagnosis (8-13).

Questionnaires can be used to investigate the urinary,
emotional, physical, and sexual aspects of the disease, as well
as the patient’s menstrual cycle and quality of life, leading to
a precise diagnosis (9-13). However, no questionnaire related
to the diagnosis of IC is available in Brazilian Portuguese.

We translated “The Interstitial Cystitis Symptom Index
and Problem Index” (The O’Leary-Sant) and the “Pelvic
Pain and Urgency/Frequency (PUF) Patient Symptom
Scale” instruments into Brazilian Portuguese and adapted
them to Brazilian society. In this process, we followed all of
the steps for cultural adaptation (i.e., translation, synthesis
of the translations, back-translation, review by a committee
of specialists, and pre-test) developed by the American
Academy of Orthopedic Surgeons.

We adapted the content, obtaining Portuguese versions
that were faithful to the original English versions (14).
To use the instruments in research and clinical practice,
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we must first evaluate their psychometric properties to
determine their validity and reliability. Thus, the goal of
this study was to determine the psychometric properties
of the Brazilian versions of these instruments, to judge
their test-retest reliability (stability) and their discriminant
(divergent) validity.

Methods
Authorization and ethical considerations

This was a methodological study that aimed to evaluate the
reliability and discriminant validity of “The O’Leary-Sant”
and “PUF” instruments.

To perform the study, we made prior contact with the
authors of the instruments and obtained formal authorization
to translate and perform the cultural adaptation of the
instruments. We observed all of the ethical principles
involved in research with human subjects, with a positive
report from the Research Ethics Committee of the Faculty
of Medical Sciences at UNICAMP (case No. 545/2010). All
participants read and signed an informed consent form.

Instruments for data collection

Demographic information

To define the population profile of the sample studied,
we collected sociodemographic information, including
age, income (value in Brazilian reais, RS), work activity,
educational level (“no education” to “graduate studies”),
and the results of previous exams performed to determine a

diagnosis of IC.

Verification list
This instrument was used to evaluate exclusion criteria for

IC (15).

The O’Leary-Sant
The goal of this instrument is to evaluate and diagnose
patients with IC. The O’Leary-Sant instrument is comprised
of a Symptom Index (score range: 0-20 points) and a Problem
Index (score range: 0-16 points), each of which contains four
questions related to urinary and pain symptoms.
For each index, the score is calculated by summing the points
for each item. On either index, a score >6 points indicates IC.
The Symptom Index covers various areas, including:
whether the patient feels the need to urinate with little
or no warning, has to urinate more frequently than every
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2 hours, needs to get up during the night to urinate, and
has pain in the bladder. The Problem Index evaluates other
aspects, such as: urinary frequency during the day, urinary
frequency at night, the need to urinate with little or no
warning, and burning, pain, discomfort, or pressure on
the bladder. Both indices evaluate the situation over the
previous month.

Pelvic pain and urgency/frequency (PUF)

This instrument is another method for diagnosing IC. It
consists of eight items that cover areas of pain, urgency,
urinary frequency, and symptoms associated with sexual
intercourse. Items 1, 2a, 4a, 5, 6, 7a, and 8a measure
symptoms of IC. These items are related to urinary
frequency during the day and night, as well as symptoms
of pain during sexual intercourse or associated with the
bladder or pelvis.

Items 2b, 4b, 7b, and 8b relate to discomfort caused by
IC. These items ask about the discomfort of nocturia and
pain, as well as how often urinary urgency and dyspareunia
negatively affect the respondent’s life. The score ranges
from 0 to 35 points. A score >5 points is considered to
indicate IC.

Study groups

Three groups of patients participated in the study. The
study group consisted of 30 patients who had a diagnosis
of IC confirmed by clinical signs and biopsy. A verification
list containing the exclusion criteria for IC was applied.
Although it was not possible to evaluate these criteria, the
clinical symptoms together with a positive biopsy exam
for chronic or unspecific cystitis were sufficient to include
the person in this group. Control group 1 consisted of
29 patients who had at least one symptom suggestive of IC
(pelvic pain, urgency, polyuria, or nocturia). Control group
2 consisted of 14 patients who did not have any symptom
suggestive of IC. Patients for the study group came from a
private urology clinic located in Joinville, Santa Catarina,
and from private clinics and a public hospital in the city of
Campinas, Sio Paulo. Patients for control groups 1 and 2
came from a public hospital in the city of Campinas, Sio
Paulo, and from a specialized medical walk-in clinic in the
city of Limeira, Sio Paulo.

Reliability

The reliability of a research instrument is defined as the
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degree to which the instrument produces the same results in
repeated measurements. It concerns coherence, precision,
stability, equivalence, and homogeneity. A reliable measure
will produce the same results if the behavior is measured
again using the same scale (16). The coefficient of reliability
ranges from 0 to 1, expressing the relationship between
error variance, true variance, and the score observed.
The closer the coefficient is to 1, the more reliable the
instrument is (16).

In this study, we used the test-retest reliability, which
involves the administration of the same instrument to the
same research subjects under similar conditions on two or
more occasions. To evaluate this measurement, we used the
patients from the study group. The questionnaires were
applied at two different times at an interval of 3 to 7 days,
before any factor (e.g., treatment) was applied that could
influence the responses.

Validity

When a measurement instrument exactly measures what
it should measure (i.e., truly reflects the concept that it is
supposed to measure), then it is considered valid (16). This
study evaluated the discriminant validity, also called the
divergent validity, in which measurement approaches are
used to differentiate one construct from others that may be
similar to it (16). To evaluate this validity, we used the study
group, control group 1, and control group 2.

Treatment and data analysis

The intraclass correlation coefficient (ICC) was determined
with the Statistical Package for the Social Sciences (SPSS)
program. An ICC >0.70 is considered adequate for
indicating an instrument’s reliability (16). Discriminant
validity was evaluated by using the Chi-square test, as
measured by the SAS 9.2 program.

Results

Analyses of test-retest reliability and discriminant validity
were performed on the basis of the instruments’ calculated
scores. Patients with a score >6 points on either index of
The O’Leary-Sant instrument or a score >5 points on the
PUF instrument were considered to have a diagnosis of
IC. In total, 73 patients (67 women, 6 men) participated in
the study, with a mean overall age of 48 years. The mean
age in each group was 45.2+11.9 years in the study group,
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Table 1 ICCs for The O’Leary-Sant Index and the PUF scale
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Questionnaire ICC 95% ClI P value
The O’Leary-Sant Symptom Index 0.56 0.21-0.78 0.002
The O’Leary-Sant Problem Index 0.48 0.10-0.73 0.007
PUF 0.49 0.12-0.74 0.006

ICC, intraclass correlation coefficient; PUF, pelvic pain and urgency/frequency; 95% ClI, 95% confidence interval.

Table 2 ICC by city for the tested instruments

Variable City ICC 95% CI
The O’Leary-Sant Symptom Index Joinville 0.68 0.44-0.93
Campinas 0.20 -0.34-0.76
The O’Leary-Sant Problem Index Joinville 0.64 0.36-0.91
Campinas 0.09 -0.47-0.66
PUF Joinville 0.49 0.14-0.85
Campinas 0.26 -0.27-0.80

ICC, intraclass correlation coefficient; 95% Cl, 95% confidence interval; PUF, pelvic pain and urgency/frequency.

50.9+12.6 years in control group 1, and 48.2+14.6 years in
control group 2 (P=0.180 by Kruskal-Wallis test).

The average monthly income for the three groups
was R$1,908.18. The average monthly income
was R$1,059.03+797.59 for control group 1 and
R$1,528.57+1,078.77 for control group 2 (P=0.001 by
Kruskal-Wallis test). The income in the study group was
significantly higher than that of the control groups, but there
was no difference between the control groups.

There were no differences in terms of educational levels
between the groups (P=0.1111 by Fisher’s exact test). In the
study group, we observed a higher proportion of people
with a middle school (36.67%) and high school education
(33.33%); in the control groups 1 and 2, there was a
greater concentration of elementary (57.14% and 35.71%,
respectively) and middle school education (25% and 50%,
respectively).

Of the 30 patients who participated in the test-
retest, only 24 returned for the second application of the
instrument. The main reason that subjects did not come
back for the retest was that they could not miss work. The
ICC was used to measure the test-retest reliability of The
O’Leary-Sant and PUF instruments (7able I).

The ICC for test-retest agreement for the O’Leary-Sant
and PUF instruments was compared between the cities of
Joinville and Campinas (7able 2).

The Chi-square test was used to evaluate the
discriminant validity between the three groups (Zubles 3-5).

We analyzed the validity of both instruments, and
obtained a P value of <0.0001. Using a 5% significance
value, we rejected the null hypothesis. Thus, the results
indicated that there was evidence that at least two groups
differed from each other with respect to the proportion of
cases with IC.

Discussion

Differences in income and educational levels between the
study group and the control groups might have occurred
because the study group came from an area of Brazil with
a higher per capita income than the other areas. The lower
educational levels of patients in control groups 1 and 2
might have compromised the ability to obtain correct
responses to the questions on the instruments, which, in
turn, may have influenced the scores obtained.

In this study, The O’Leary Symptom Index and Problem
Index were analyzed separately. The ICC of 0.56 for the
Symptom Index and 0.48 for the Problem Index between
the test and retest scores did not reach a value of 0.70,
indicating insufficient reliability (15). We also calculated the
ICC by city, because the interval of time between the test
and retest differed between the cities of Joinville (3 days)
and Campinas (7 days). This fact might have affected the
agreement between the tests. The low values for the ICC
in the city of Campinas for both instruments showed that
the agreement between the test and retest was lower than
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Table 3 Discriminant validity for The O’Leary-Sant Symptom Index between groups

Group No IC, n (%) IC, n (%) OR (95% ClI)
Study group 3(10.0) 27 (90.0) 2.864 (0.662-12.392)
Control group 1 7 (24.1) 22 (75.9) 1.00

Control group 2 20 (80.0) 5 (20.0) 0.080 (0.020-0.291)

P<0.0001 by Fisher’s exact test. IC, interstitial cystitis; OR, odd ratio; 95% ClI, 95% confidence interval.

Table 4 Discriminant validity for The O’Leary Problem Index between groups

Group No IC, n (%) IC, n (%) OR (95% Cl)
Study group 5(16.7) 25 (83.3) 3.529 (1.051-11.855)
Control group 1 12 (41.4) 17 (58.6) 1.00

Control group 2 22 (88.0) 3(12.0) 0.096 (0.023-0.396)

P<0.0001 by Fisher’s exact test. IC, interstitial cystitis; OR, odd ratio; 95% CI, 95% confidence interval.

Table 5 Discriminant validity for the PUF scale between groups

Group No IC, n (%) IC, n (%)
Study group 0(0.0) 30 (100.0)
Control group 1 1(3.5) 28 (96.5)
Control group 2 13 (562.0) 12 (48.0)

P<0.0001 by Fisher’s exact test. PUF, pelvic pain and urgency/frequency; IC, interstitial cystitis.

in the city of Joinville. This difference in the test and retest
scores may stem from the fact that IC is an unstable disease,
with continuously changing symptoms, which could have
influenced the patients’ responses.

Nevertheless, previous studies have found different results.
In the study for the development and validation of The
O’Leary-Sant instrument (11), the test-retest reliability, as
measured by the ICC, was higher than 0.90 for both indices, in
a total of 45 patients. Subsequently, another study, evaluated
only the Symptom Index in 67 people with IC. The test-
retest reliability, as measured by the ICC, was 0.80, indicating
an excellent level of reproducibility (12). We obtained a
value of 0.49 for the ICC of the PUF instrument, which is
below the value of 0.70 proposed by another author (17).
The lack of other studies of the test-retest reliability of this
instrument makes it impossible to compare these findings.

The analysis of discriminant validity of the Symptom and
Problem Index of The O’Leary-Sant instrument identified
that the study group and control group 1 were very
different from control group 2 in terms of the proportion
of cases classified as IC; however, when we compared
between them, this difference did not prove relevant. This
result may stem from the fact that there were many people
with urinary problems and symptoms characteristic of IC.
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However, because of the difficulty in diagnosing IC, these
people might not have been treated properly. During the
interview for inclusion in control group 2, we asked about
symptoms of IC, so that only patients who denied having
these symptoms were included.

As shown in Tiable 4, the PUF instrument confirmed
the presence of IC in 100% of patients classified with IC
in the study group. However, in control group 1, the PUF
instrument was not capable of discriminating between patients
who only have some symptoms of the disease, but do not have
a diagnosis of IC. A study concluded that The O’Leary-Sant
and PUF instruments are important ways to help diagnose
IC, but neither alone is sufficient to guarantee the diagnosis
(13). Moreover, a study stated that the PUF is not a rubric
for diagnosis, but that it is essential to measure the disease’s
evolution and, consequently, develop proper treatment (18).

The fact that the ICC values in both instruments did not
reach a sufficient value for reliability probably reflects low
case numbers. Other factors that might have interfered are
inadequate understanding of the instruments or a change
in the patient’s clinical picture. These factors reinforce the
importance of performing further validation studies on a
larger sample of patients with IC to confirm or negate these

findings.
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Conclusions

Analyzing the test-retest stability for The O’Leary-Sant
and PUF instruments revealed below adequate levels for
reliability. Analysis of the discriminant validity showed that
there were differences in both instruments with respect to
the proportion of subjects classified as having IC.
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