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ABSTRACT

Objectives. Most individuals with interstitial cystitis (IC)

have both pelvic pain and urinary urgency/frequency,

and many have dyspareunia. Existing questionnaires designed to assess bladder-origin pelvic pain {IC) give little

attention to pelvic pain or dyspareunia, however. On the basis of our

clinical experience with more than 5000

patients with IC, we have designed a pelvic pain and urgency/frequency (PUF) symptom scale that gives balanced
attention to urinary urgency/frequency, pelvic pain, and symptoms associated with sexual intercourse.
Methiods. We used the intravesical potassium sensitivity test (PST] to validate the-PUF scale in urologic
patients suspected of having IC, gynecologic patients with pelvic pain, controls, and women attending
lectures given by one of us (C LP). Positive potassium sensitivity is known to be associated with a bladder
epithelial dysfunction present in most individuals with IC. _

Results. The PST was positive in 74% of patients with a PUF score of 10 to 14, 76% of those scoring 15 to
19, and 91% of those scoring 20 or higher All controls’ PUF scores were less than 3, and the rate of positive PST
in controls was 0% The PUF scores in women screened at lectures suggested that 1 in 45 women have IC.
Conclusions. High PUF scores appear to correlate directly with a higher likelihood of positive PST in both
urologic patients suspected of having IC and gynecologic patients with pelvic pain The PUF appears to be
a valid tool for detecting IC in these two populations, as well as in the general population Use of the PUF
alone may prove to be an accurate method for detecting IC The IC prevalence may be as highas 1in45
women. UROLOGY 60: 573-578, 2002 © 2002, Elsevier Science Inc

nterstitial cystitis (1C), a clinical syndrome of
urinary urgency/frequency and/or pelvic pain,
may be much more common than traditionally be-
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lieved The results of recent studies suggest there
are previously unsuspected numbers of patients
with IC among gynecologic patients with pelvic
pain® and older men with lower urinary tract
symptoms.” For the diagnosis of the disease, accep-
tance of the intravesical potassium sensitivity test
(PST), which detects the bladder epithelial abnor-
mality present in most individuals with IC, is
growing >~ In more than 1500 PSTs performed to
date at a vatiety of sites and reported in published
studies, approximately 80% of patients with IC
have tested positive 3+5-17 The PST appears to be a
highly specific test that can enable the clinician to
recognize a bladder-origin problem in symptom-
atic patients with TC.

Although the PST may be a valid indicator of
bladder epithelial dysfunction, and a positive PST
may be considered diagnostic of IC in appropriate
clinical situations, we believe that the diagnosis of
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IC for the most patt can be made on the basis of the
symptoms alone if all the patient’s IC-related
symptoms are detected and quantified. Several fac-
iors make it difficult to recognize an individual’s
symptoms as being caused by IC The pain of IC
originates in the bladder, but it may be perceived in
one or more of a variety of locations in the pelvis,
from the lowet abdomen or lower back to the vag-
inal, labial, urethral, and inguinal areas.” Wormen
with 1C often have dyspateunia and/or symptom
flares after sexual intercourse, as well as a symptom
flare the week before the start of the menstrual
cycle? 7% The nature of these symptoms may
lead a woman to a gynecologist, whose pelvic pain
paradigm is likely to point toward a gynecologic
diagnosis and away from IC

In 1997, O'Leary and coworkers®® reported the
validation of two tools for quantitating the symp-
toms of IC, the Interstitial Cystitis Symptom Index
and Interstltlal Cystitis Problem Index ** The In-
terstitial Cystitis Symptom Index and Interstitial
Cystitis Problem Index are useful in measuring uri-
nary frequency and bladder discomfort, but they
do not address dyspareunia or pelvic pain other
than bladder pain.

On the basis of our experience evaluating and
treating more than 5000 patients with I1C duting
the past two decades, we have developed a new IC
symptom questionnaire, the pelvic pain and uzgen-
cy/lrequency (PUF) patient symptom scale (Fig
1). The PUF scale addresses pelvic pain, inciuding
symptoms associated with sexual intercourse, as well
as urinary urgency/frequency It quantitates both the
severity of the IC symptoms and the extent to which
the patient is troubled by each symptom. The PUF
scale is designed to be self-administered and requires
approximately 5 minutes to complete.

To validate the PUF scale, we administered both
the PST and the PUF scale to urologic patients with
IC, gynecologic patients with pelvic pain, and noi-
mal women To test the PUF scale as a survey instru-
ment, we administered it to a sample of women from
the general population. We then assessed the PUF
scale scores as predictors of the outcome of the PST.

MATERIAL AND METHODS

ADMINISTRATION OF PUF ScALE AND PST IN THREE
TEsT GrROUPS AND CONTROLS ,

In the first part of the study, the subjects in the three test
groups and a control group completed the PUF scale (Fig 1)
and then underwent the PST.

The urelogy 1C-clinic group consisted of consecutive urel-
ogy clinic patients at the University of California, San Diego,
Medical Center (LJCSD) with a clinical diagnosis of IC accord-
ing to the symptom complex as defined by the National Insti-
tutes of Health criteria with the exception that most patients
did not underge urodynamic studies All were required to
have urgency/frequency issues and/or pelvic pain and to void
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more than eight times in a 24-hour peried, with symptoms
contiruous for at least 9 months
The urology 1C-other group consisted of urologic patients

at 12 other centers in the United States who wete diagnosed

with IC as described above for the group at UCSD

The gynecologic pelvic pain group consisted of patients
who had presented with pelvic pain at four United States gy-
necologic sites

The control group consisted of patients without IC symp-
toms who were seen at UCSD or at one of the gynecologic sites.
The controls had no urolegic symptoms, no pelvic pain, and
no pain or symptoms associated with sexual intercourse and
reported voiding no more than seven times in a 24-hour pe-
riod.

The PST was performed as reported previously *

ADMINISTRATION OF PUF SCALE IN A RANDOM SURVEY

OF WOMEN

In the second part of the study, women from the general
population wete randomly surveyed using the PUF scale. The
women screened were all healthcare professionals or their
spouses attending IC presentations given by one ofus (CL P)
in the United States.

STATISTICAL ANALYSIS _

The reproducibility of the PUF scale was assessed in 32
randomly selected women presenting to the urology clinic at
UCSD: each of these women completed the PUF scale initially
and again from 5 to 7 days later during a Tepeat visit. Agree-
ment between Lhe two scores was assessed using a weighted
kappa statistic,” with a jackknife estimate of standard error
Computations were performed in Stata, version 5.0.%° The
kappa statistic measure of agreement is scaled from 00
(chance agreement) to 1 0 (perfect agreement), W1['.h values
greater than 0 6 indicative of substantial agreement

The accuracy of a diagnostic or prognostic test can be sum-
marized by the test sensitivity or true-positive rate and test
specificity or true-negative rate In the present setting, we used
the PS1 as the reference standard and studied the accuracy of
the PUF questionnaire for predicting the PST outcome by ap-
plying both tests to the same sample of patients Receiver
operating characteristic (ROC) curves®’ were drawn to relate
the sensitivity and specificity of the PUF scores as predictors of
potassium testing at various cutoff values The area under the
ROC curve,*® a measure of the prognostic ability of the PUF
questionnaire for potassium testing, was determined by the
trapezoidal method. The area under the ROC curve typically
will vary from 0.5 {no prognostic ability} to 1.0 (pezfect prog-
nosis),

Logistic regression analysis was also used to model the re-
lationship between the PUF score and the PST outcome, with
additional information potentially provided by group mem-
bership Goodness of fit of the regression models was assessed
by means of deviance and Hosmer-Lemeshow statistics >

RESULTS

In our assessment of the reproducibility of the
PUEF scale by testing and retesting in 32 randomly
selected women, the agreement between the two
values was strong: the weighted kappa statistic was
0 890 (standard error 0 051).

PUF ScoRES AND PoTAssiuM TESTING IN THREE TEST

GROUPS AND CONTROLS
Overall, 382 individuals were screened with both

the questionnaire and the PST: 48 controls, 109
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PELVIC PAIN and URGENCY/FREQUENCY
PATIENT SYMPTOM SCALE

Please circle the answer that best describes how you feel for each question.

SYMPTOM || BOTHER
o 2 3 4 SCORE SCORE
1 {How many times do you go to the
- - - +
bathroom during the day? 3-6 11-14 ] 15-19 120
2 !a How many times do you go to
"
the bathroom at night? 0 2 3 4
b If you get up at night to go to the .
bathroom does it bother you? Never Mildly Moderate | Severe
3 |Are you currently sexually active
YES NO
4 |2, IF YOU ARE SEXUALLY
ACTIVE, do you now or have
you ever had pain or symptoms Never | Occasionally | Usually | Always
during or after sexual
intercourse?
b Ifyou h?'ve pain, .does it make Never | Occasionally | Usually | Always
you avoid sexual intercourse? : ;
5 | Do you have pain associated with
your bladder or in your pelvis .
(vagina, lower abdomen, urethra, Never | Occasionally ; Usually | Always
pesineum, testes, or scrotum)?
6 | Do you have urgency after going .
to the bathroom? Never | Occasionally | Usually | Always
7 14 If you have pain, is it usually Moderate | Severe
b. Does your pain bother you? | Never | Occasionally | Usually | Always f
8 |a. If you have urgency, is it usually Moderate | Severe [
b. Does your urgency bother you? | Never | Qccasionally | Usually | Always
SYMPTOM SCORE =
{1, 2a,4a, 5, 6, 73, 8a)
BOTHER SCORE =
(2b, 4b, 7b, 8h)
TOTAL SCORE (Symptom Score + Bother Score) =]

FIGURE 1

patients from the urologic clinic at the UCSD, 104
patients from other urologic groups in the United
States, and 121 patients from gynecologic groups
in the United States -

Table I presents the PUF scoies and PST 1esults.
In the combined cohort of 382 individuals, in-
creasing PUF scores wete associated with an in-
creasing likelihood of a positive PST. Within the
range of PUF scores between 5 and 24, gynecologic
patients were somewhat less likely to have a posi-
tive PST than wete their urologic patient counter-
parts. All 48 controls had PUF scores of 2-or less
and negative PSTs. Using data from all 382 pa-
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PUF patient symptom scale. © 2000 C. Lowell Parsons, M.D. Used with permission

tients, we generated an ROC curve relating sensi-
tivity and specificity of the PUF questionnaite for
determining the PST outcome. The area under the
ROC curve was 0.82 (standard error 0.025)

We examined the relationship between the PUF
questionnaire and PST outcome further using lo-
gistic regression analysis; some results are summa-
rized in Table II. As expected, the PUF score is a
strong predictor of PST outcome: a simple model
incorporating one independent variable, the PUF
score, fits reasonably well (deviance d, = 338.06,
degrees of freedom [df] = 380, P = 0.94). We
could achieve a significantly improved fit, how-
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TABLE |. Rates of positive PST in urology paiients with IC, gynecologic patients with pelvic
pain, and controls* ' '

o PST PST-Positive Patients in Each PUF Score Range'™®
Mean PUF Positive
Group (n) Score® (n) 0-4/ 5-9 10-14 15-19 20-24 25+
Urolegy 1C (213) 1/8 (12 5) 8/12{67) 30/38 (77) 52/66 (79) 43/46 (93} 38/42 (90)
UCSD (109} 19 63 (6 67) 90 (82 6)

Other (104) 18 36 (6.07) 82 (78 8)
Gynecologic pelvic 17 54 (5.62) 91 (752} 0
pain (121}
Controls (48) 0
Total (382) 1/56 (1 8)

3/8 (37 5) 15/22 (68) 35/48 (73)

11/20 (55)

25/29 (86) 13/14 (93)

0 0 0 0 0
45/61 (74) 87/114 (76) 68/75(91) B51/56 (91)

Kev: PST = potassium sensitivity test; IC = interstitial cystitis; PUF = pelvie pain and urgency/frequency; UCSD = University of California San Diego, Medical Center

Numbers in parentheses are percentages, unless otherwise noted

* All the patients and controls were women; median age 40 years in urology patients with IC and 36 years in gynecologic patients with pelvic pain

¥ The total maximal symptom score obtainable on the PUF scale is 35

¥ Data presented as the number of PST-positive patients/total number in group with the percentage in parentheses

8 Numbers in parentheses are the standard deviation
I The only PST-positive urology patient had a PUF score of 4.

TABLE I1. Analysis of deviance table for
logistic regression models *

Degrees
of

Model Deviance Freedom
PUF score d, = 338 08 380
PUF + group 2 Opga = 311 41 375
PUF + group 4 U = 308 43 377

Key: PUF = pelvic pain and urgency/frequency.

* Dependent variable in these models was PST outcome (—/+) The PUF score
model incorporates a single covariate, PUF score, along with an intercept term;
deviance is denoted d,. The PUT + group 2 model incorporates PUF score and
indicator variables for group membership. dichotomized as either normal or non-
rormal; deviance is denoted d ;. The PUF + group 4 model incorporates PUF score
and indicator variables for group membership, categerized as urology IC-clinic,
urology IC-other gynecologic pelvic pain. and contrsls; deviance for this model is

denoted dy,p

ever, by incorporating group membership (PUF+
group 4 in Table II, the four groups were the urol-
ogy IC-clinic, urology IC-other, gynecologic pelvic
pain, and controls) into the model as categorical
variables. The improvement in fit can be assessed
by the difterence in deviances {(d, — d,,, = 29.63,
df = 3,P<00001) Thismodel could be simplified
further by dichotomizing the group membership
into controls versus noncontrols (PUF + group 2
in Table I1), with little loss in the goodness of fit
(difference in deviances was dpgz — d,.. =298, di
=2, P = 0.22) This reduced model, with the pa-
rameters of PUF score and group membership
(normal versus not normal), provided an adequate
representation of the data (the Hosmer-Lemeshow
statistic C for thismodel = 6 74, df = 8, P = (0.36).

PUF SCORES IN A RANDOM SURVEY OF WOMEN

PUF scoies from a sample of 317 women attend-
ing IC lectures given by one of us (C.L.P.) were as
tollows. One hundred sixty-seven women {52 7%)
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had PUT scores between 0 and 4; 83 {26.2%) had
PUF scores between 5 and 9: 43 (13 6%) had PUF
scoies between 10 and 14; 19 (6.0%) had PUF
scotres between 15 and 19: and 5 (1.6%) had PUF
scotes greater than 20. The distribution of PUE
scores among this cohort of women is quite unlike
that among the controls or the gynecologic and
urologic patients rectuited for the earlier phase of
this study and appears to be a mixture of the con-
trols’ results (ie, PUF scotes less than 3) and the
patients’ results

We can compute the expected number of indi-
viduals in this cohort of 317 women who would
have positive PSTs as a function of the observed
PUF scores and the priot probability of being nor-
mal versus not normal, using the reduced logistic
regression model described above. In this regard,
we assigned a puior probability of “normal” to be
0995 for PUF scores less than 5 and a range of
prior probabilities for normal between 0.1 and 0.5
for PUF scotes of 3 or greater. This range of prior
probabilities may well be somewhat optimistic,
given that none of our 48 controls had PUF scores
greater than 2. With these prior probabilities, the
number of individuals in this cohort expected to
have positive PSTs was 69 (22% ot the cohort),
with a range from 47 to 84

COMMENT

In collaboration with urologists and several gy-
necologists, we developed the PUF scale (Fig. 1), a
symptom questionnaire that focuses not only on
the urgency/frequency issues of IC but also on the
pelvic pain issues and, in particular, the pain and
syraptoms associated with sexual intercourse Pa-
tients with IC may have pain only or migency only,
but most have elements of both. Because the num-
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bers of patients with I[C in both the urologic and
the gynecologic patient populations appear to be
significant, a questionnaire that is useful in both
specialties must address IC symptoms that appear
to be “gynecologic” (pelvic pain, dyspareunia), as
well as those that a patient might categorize as
“urologic” (wiinary urgency/frequency) In owr
clinical experience, we have found that pain tends
to be the symptom most troubling to patients with
IC; if they note urinary urgency at all, they con-
sider it less significant than the pain and may not
report it. The nature of the pain, as we have stated,
may lead the patient to see a gynecologist; if ur-
gency is continuous and very prevalent, the patient
is more likely to see a urologist

Ounr results suggest that the PUF scale is remark-
ably effective at predicting the outcome of the PST.
Of the individuals who scored 15 or greater on the
PUF, more than 84% had a positive PST. No indi-
vidual who scored less than 4 on the PUF had a
positive PST. The PUF scores and PST results were
essentially the same whether administered to a pa-
tient with pelvic pain by a gynecologist o1 to a
patient with IC by a urologist

Extrapolating our IC prevalence findings in uro-
logic patients with IC and in gynecologic paiients
with pelvic pain to the general population, we hy-
pothesized that the prevalence of clinically active
I1C among women in the general population should
be approximately 1 in 5. To test this possibility, we
used the PUF scale to screen 317 women who at-
tended lectures given by one of us (CLP) Be-
cause more than 90% of the women completed the

PUF scale, a reasonably accurate assessment of

symptom prevalence in the population could be
made free of such problems as percent response
biases The PUF scores from this sample indicated
that nearly 22% of the group would test positive on
the PST. If this finding is extrapolated to the gen-
eral population, it appears that approximately 1 in
45 of the 130 million women in the United States
may have clinically active 1C

The data from the current study are consistent
with our earlier finding that 85% of a population ot
gynecolo%ic patients with pelvic pain had a posi-
tive PST * The number of women receiving gyne-
cologic care for pelvic pain is estimated at 15 to 20
million; it would appear that most of them may
have 1C. The results of the current study provide
dramatic additional suppozt for the concept of IC
as a disease that affects at least 28 million women,
the overwhelming majority of whom are incor-
rectly diagnosed or undiagnosed

CONCLUSIONS

We developed a pelvic pain urgency/frequency
symptom questionnaire, the PUF scale, and vali-

URCLOGY 60 (4), 2002

dated it using a diagnostic test, the PST, in both
urologic and gynecologic patients. A PUF score of
15 or more is associated with an 84% chance of
having a positive PST, a strong indication that IC
may be present. PUF scores in a random sample of
women suggest that nearly 22% of women in the
general population may have [C
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