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Abstract

Purpose—The purpose of this study was to create symptom indices – that is, scores derived from 

questionnaires – to accurately and efficiently measure symptoms of interstitial cystitis/bladder pain 

syndrome and chronic prostatitis/chronic pelvic pain syndrome, collectively referred to as urologic 

chronic pelvic pain syndromes (UCPPS). We created these indices empirically, by investigating 

the structure of symptoms using exploratory factor analysis.
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Materials and Methods—As part of the Multi-Disciplinary Approach to the Study of Chronic 

Pelvic Pain (MAPP) Research Network, participants (N = 424) completed questionnaires 

including the Genitourinary Pain Index (GUPI), the Interstitial Cystitis Symptom Index (ICSI), 

and the Interstitial Cystitis Problem Index (ICPI). Individual items from questionnaires about 

bladder and pain symptoms were evaluated by principal components and exploratory factor 

analysis to identify indices with fewer questions to comprehensively quantify symptom severity. 

Additional analyses included correlating symptom indices with symptoms of depression, a known 

comorbidity of patients with pelvic pain.

Results and Conclusions—Exploratory factor analyses suggested that two factors, pain 

severity and urinary severity, provided the best psychometric description of items contained in the 

GUPI, the ICSI, and the ICPI. These factors were used to create two symptom indices for pain and 

urinary symptoms. Pain, but not urinary symptoms, was associated with symptoms of depression 

in a multiple regression analysis, suggesting that these symptoms may impact patients with 

UCCPS differently; for pain severity, B (SE) = 0.24 (0.04), 95% CI of B = 0.16–0.32, β = 0.32, p 
< .001. Our results suggest that pain and urinary symptoms should be assessed separately, rather 

than combined into one total score. Total scores that combine the separate factors of pain and 

urinary symptoms into one score may be limited for clinical and research purposes.

Keywords

Interstitial cystitis/bladder pain syndrome (IC/BPS); chronic prostatitis/chronic pelvic pain 
syndrome (CP/CPPS); urologic chronic pelvic pain syndromes (UCPPS); depression; factor 
analysis

Interstitial cystitis/bladder pain syndrome (IC/BPS) and chronic prostatitis/chronic pelvic 

pain syndrome (CP/CPPS) are collectively referred to as urologic chronic pelvic pain 

syndromes (UCPPS).1 Despite past efforts, UCPPS has an unknown etiology, is difficult to 

effectively treat, and negatively affects quality of life (QOL), work productivity, and 

healthcare use.2–7 In response, the National Institute of Diabetes and Digestive and Kidney 

Diseases established the Multi-Disciplinary Approach to the Study of Chronic Pelvic Pain 

(MAPP) Research Network, which employs a highly collaborative approach to better 

understand these syndromes including study of natural history, underlying pathophysiology, 

biomarkers, possible infectious etiology, and patient subgroups that are potentially relevant 

to treatment.8, 9 Because characterization and subtyping relies on precise symptom 

measurement, the purpose of this study was to identify the most effective symptom indices 

for characterizing UCPPS.

A number of symptom questionnaires have been developed to assess UCPPS.10–12 Among 

them, the Genitourinary Pain Index (GUPI) and the Interstitial Cystitis Symptom and 

Problem Indices (ICSI/ICPI) are used most frequently to assess the impact of UCPPS as 

well as the outcomes of clinical trials. These questionnaires differ in their assumptions about 

how symptoms cluster together, so it is necessary to look across symptom indices in a 

comprehensive, empirical way to identify key factors to characterize UCPPS. For example, 

the GUPI10 yields four scores: pain, urinary symptoms, QOL impact, and a total score. In 

contrast, the ICSI/ICPI11 are organized into two subscales for symptom frequency versus 

bother and problems. In total, the GUPI and the ICSI/ICPI yield six possible scores: “total 
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symptoms”, pain, urinary symptoms, QOL impact, IC/BPS symptom score, and IC/BPS 

problem score. The goal of this paper was to simplify this list to a smaller number of indices, 

and to reduce the number of questions needed to assess UCPPS. In doing so, we sought to 

identify indices that could be efficiently and effectively used in clinical and research 

settings.

Pursuant to our goal, we used exploratory factor analysis (EFA) to examine questionnaire 

items that had been administered to participants with UCPPS as part of an observational 

study.8, 9 EFA can empirically resolve differences among questionnaire structures, and can 

also help to identify factors that can be used to create symptom indices. We also examined 

relationships with symptoms of depression, a known comorbidity of UCPPS.13–17 We had 

two hypotheses: 1) symptoms of UCPPS could be reduced to a small number of indices, and 

2) these indices would show differential relationships with symptoms of depression.

Materials and Methods

Participants with UCPPS (N = 424; 55% female; 45% male) were recruited by seven sites: 

Washington University-St. Louis (n = 75, 18%), University of Washington (n = 71, 17%), 

University of Michigan (n = 70, 17%), University of California-Los Angeles (n = 66, 16%), 

University of Iowa (n = 61, 14%), Northwestern University (n = 58, 14%), and Stanford 

University (n = 23, 5%). Inclusion criteria included 1) a diagnosis of IC/BPS or CP/CPPS, 

with symptoms present during any 3 of the past 6 months (CP/CPPS) or the most recent 3 

months (IC/BPS), 2) at least 18 years old, and 3) a non-zero score for bladder/prostate 

and/or pelvic region pain, pressure or discomfort during the past 2 weeks. Exclusion criteria 

included presence of a urethral stricture, neurological conditions affecting the bladder or 

bowel, autoimmune or infectious disorders, history of cystitis caused by tuberculosis or 

radiation or chemotherapies, history of non-dermatologic cancer, major psychiatric 

disorders, or severe cardiac, pulmonary, renal, or hepatic disease.8

The GUPI, ICPI/ICSI, and other questionnaires1819 were completed at the baseline 

assessment of the Trans-MAPP Epidemiology/Phenotyping Study.8 Other urologic 

questionnaires (e.g., American Urological Association Symptom Index)18 were administered 

in this study, but these were not analyzed because they were considered redundant with the 

GUPI and ICSI/ICPI.

Measures

Genitourinary Pain Index (GUPI)—The GUPI includes questions about urinary 

symptoms, QOL, and location and intensity of pain. Total scores range from 0–45; 

individual scores for the domains of pain, urinary symptoms, and QOL impact can also be 

derived.10 Certain items have sub-questions that can be analyzed individually. Item 1 asks 

men and women where they feel pain (e.g., testicles, entrance to the vagina); this was 

analyzed as a 0–4 indicator of the number of areas that were checked. Item 2 has four sub-

questions about the presence of symptoms (e.g., pain or burning during urination). Items 3–9 

are single questions that quantify the frequency and intensity of symptoms and QOL issues. 

In our analyses, 12 indicators were examined (Items 1, 2a-2d, 3–9), which includes all items 

of the GUPI.
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Interstitial Cystitis Symptom and Problem Indices (ICSI/ICPI)—The ICSI and ICPI 

have four items each, which are summed.11 The range for the ICSI score is 0–20 whereas the 

range for the ICPI is 0–16. The ICSI includes three questions about urinary symptoms and 

one question about bladder pain or burning. The ICPI asks about these same concepts, but 

focuses on how much of a problem they have been.

Hospital Anxiety and Depression Scale (HADS).20—The HADS is used to measure 

symptoms of anxiety and depression in medical patients. Both scales range from 0–21. A 

review of over 700 studies supported the ability of the HADS to discriminate anxiety from 

depression, and to measure symptom severity in various populations.21 We examined only 

the depression subscale.

Symptom and Health Care Utilization Questionnaire (SYMQ)—These scales were 

specifically designed for MAPP. Items 1–3 and 5 measure pain, pressure, and discomfort in 

the pelvic region, and urinary urgency and frequency on an 11-point scale. Item 4 is a 4-

point ordinal scale of the frequency of voiding in a recent 24-hour period. Because the 

SYMQ has not been previously validated, it was included only in an initial, discovery-based 

principal components analysis (see Appendix), but not in the EFA (see below). We also 

examined how well the SYMQ correlated with other study measures.

Statistical analyses

Exploratory Factor Analysis (EFA)—We used EFA to examine the structure of twenty 

questionnaire items (4 from the ICSI, 4 from the ICPI, and 12 from the GUPI). EFA allows 

factors to be correlated,22 which is clinically more realistic because in practice some 

symptoms may be statistically grouped together, as well as be present together in individual 

patients. In brief, EFA seeks to find a small number of factors that can explain a correlation 

matrix among a set of questionnaire items. We planned to use the factors, derived from our 

EFA, to create simple, empirically-based indices.

We used Mplus 7.3 using a robust weighted least squares estimator (WLSMV) to obtain 

factor loadings, and the GEOMIN oblique factor rotation, which allows factors to 

intercorrelate.23 To guide the number of factors to extract, we examined a scree plot (not 

shown) as well as a parallel analysis that compared observed eigenvalues to the 95th 

percentile of a distribution of eigenvalues generated from simulations of correlation matrices 

derived from 20 random, Gaussian numbers.24, 25 Based on findings from EFA, we arranged 

items into simple indices for subsequent analyses.

Associations of pelvic pain and urinary symptoms with symptoms of 
depression—Multiple regression was used to examine the relationships among UCPPS 

symptoms and depressive symptoms. Based on the EFA, the HADS was regressed on 

UCPPS symptom scales and indices. Standardized regression coefficients were examined as 

a measure of effect size.26
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Results

Age ranged from 19 to 82 years (M = 43.4, SD = 15.1). The racial distribution was: Asian/

Pacific Islander (n = 8, 2%), Black/African American (n = 16, 4%), Caucasian (n = 369, 

87%), and Other/More than one (n = 28, 7%). The sample was 7% Hispanic ethnicity (n = 

28). Education was distributed as follows: 31 (7%) completed high school/GED equivalent, 

163 (38%) had a bachelor-level university degree, 118 (28%) had completed some college, 

and 112 (26%) had a professional or graduate degree. Table 1 presents additional descriptive 

statistics.

Exploratory Factor analysis

Parallel analysis suggested that a maximum of three factors would best describe the 

questionnaire items, so using EFA, we visually compared solutions with one, two, and three 

factors (Table 2). We rejected the three-factor solution because the eigenvalues from the real 

data and the simulated data were close for the third factor (1.57 vs. 1.33), which suggests 

that amount of variance accounted for by a third factor was not much greater that what 

would be expected by chance. In addition and importantly, the third factor was not 

meaningfully interpreted (Table 2). The two-factor solution, however, had a clear 

interpretation; the first factor had large loadings (> 0.4) for items about pelvic pain as well 

as QOL; the second factor had large loadings for items about urinary symptoms. The 

correlation between these two factors was .49 (95% CI, .41–.57), supporting the use of an 

oblique rather than an orthogonal rotation. Because the two-factor solution had a simple yet 

clinically meaningful interpretation, it was accepted as the most appropriate solution.

Formation of symptom indices

Based on the EFA, we created a “pain severity” index by summing item 4 from the ICSI 

with the GUPI pain subscale. Although QOL items loaded onto the same factor, we did not 

include them in the pain severity index because QOL is conceptually different from pain. 

Indeed, decreases in QOL may be the result of pain, as opposed to being the same as pain. 

We also created a “urinary severity” index by summing items 1, 2 and 3 of the ICSI with the 

items from the GUPI urinary subscale. The new pain and urinary were strongly correlated 

with factor scores calculated by the maximum a posteriori method,27 r = .92 (95% CI .91–.

94) for pain severity, r = .95 (95% CI .94–.96) for urinary severity, suggesting that even with 

fewer items and a simple scoring algorithm, most of the information from the factors was 

captured. The correlation between the two indices was .56 (95% CI .49–.63, see Table 3). 

Figure 1 shows that there was substantial heterogeneity in symptoms, with some patients 

having high pain and low urinary symptoms and vice-versa. The indices are presented in the 

appendix.

Associations with symptoms of depression

To examine the association of symptoms of depression with UCPPS, we regressed the score 

from HADS depression scale on the pain and urinary indices (see Appendix). Depression 

was predicted by pain, B (SE) = 0.24 (0.04), 95% CI for B = 0.16–0.32, p < .001, with a 

medium effect size, β = 0.32. In contrast depression was not significantly related to urinary 

symptoms, B (SE) = 0.06 (0.04), 95% CI for B = −0.02–0.13, p = .127; the effect size was 
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trivially small, β = 0.08. The regression of HADS depression on the GUPI pain and urinary 

subscales yielded almost identical results, with only pain as a significant predictor, B (SE) = 

0.32 (0.05), 95% CI for B = 0.22–0.41, β = 0.33, p < .001.

Correlational analyses

There are several important observations to note from correlations among study measures 

(Table 3). First, the GUPI Pain and Urinary subscales correlate very highly with the 

symptom indices, suggesting that these two scales could also be used to effectively measure 

pain and urinary symptoms. Second, the ICSI and ICPI had a correlation of .89 with each 

other (95% CI, .87–.91), suggesting that they overlap highly, which justifies excluding the 

ICPI from index scores.

Discussion

We adopted an empirical approach to describing UCPPS by analyzing many symptoms in a 

large sample. These data support that in UCPPS, it is important to assess pain and urinary 

symptoms separately rather than combined together such as in the GUPI total score as well 

as in other IC/BPS questionnaires.12 Because our results indicate that UCPPS outcomes 

should be organized into pain and urinary symptoms, we have adopted these dual outcomes 

for future MAPP studies (see Appendix). In the clinic, these outcomes could be measured 

even more simply by just using the original GUPI Pain and Urinary subscales. In contrast, a 

composite measure that includes both pain and urinary symptoms in a single score (e.g., 

GUPI total score) may not provide adequate sensitivity to detect differential change in these 

two symptom domains. We therefore recommend that pain and urinary symptoms be 

assessed separately as this permits analyzing examining them individually. Consistent with 

the idea that pain and urinary symptoms are distinct, we showed that symptoms of 

depression were related to pain but not to urinary symptoms in a multiple regression 

analysis. This is not to say that urinary symptoms are unimportant to depression given the 

literature linking them,28, 29 although many past studies of depression and urinary symptoms 

have not statistically controlled for pain. Our data suggest, however, that pain and depression 

are closely linked in patients with UCPPS. It should also be noted that although one 

dimension of urinary severity was sufficient in our sample, there are questionnaires, such as 

the LUTS Tool,30 that assess a large number of symptoms individually that could be used to 

study individual symptoms from specific pathophysiologies (e.g., strictures causing split 

urine steam).

Conclusions

Our results suggest that pain and urinary symptoms should be assessed separately. 

Furthermore, total scores that combine pain and urinary symptoms into one score may be 

limited for clinical and research purposes. Pain and urinary symptoms can be measured 

separately using the GUPI or index scores (see Appendix). Future MAPP studies will 

investigate how pain and urinary symptoms are related to other important factors (e.g., 

urinary microbiota and protein biomarkers, neuroimaging), and whether these indices can be 

used to predict disease outcomes. Ultimately, patients need therapies that target one or both 

of these dimensions.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Visual depiction of the association between the pain and urinary severity scales. A Loess 

smoother is shown to illustrate that the relationship is mostly linear.
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