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Outcome Measurement of Overactive Bladder
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Overactive bladder (OAB) is a common disease. The diagnosis of OAB is based on its symptoms without physiological markers of disease activity. Frequently used assessment methods for OAB include frequency volume chart; urodynamic studies; patient-reported outcomes questionnaires, such as the Overactive Bladder Questionnaire, King’s Health Questionnaire, patient perception of bladder conditions; and OAB symptom score. The severity of OAB and degree of improvement after treatment can be obtained by comprehensive evaluation. However, a consensus of which evaluations should be used to define the severity of OAB is still lacking. We expect a proper OAB assessment with universal acceptance in the future.
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1. INTRODUCTION
Overactive bladder (OAB) is defined by the Interna-tional Continence Society (ICS) as a complex of symptoms characterized by urgency, with or without urge inconti-nence, usually with frequency and nocturia, if there is no proven infection or other obvious pathology.1 OAB sig-nificantly impacts health-related quality of life (HRQL). Patients with OAB are more liable to acquire a urinary tract infection and have a higher incidence of falling accidents, fracture, sleep disorder and depression.2
Overactive bladder greatly affects physical and social functioning, including work, sleep, and sexual and inter-personal relationships.3 – 5 Because of the symptom of frequency, OAB patients usually reduce water (fluid) intake and limit daily activity to avoid discomfort.6 OAB, especially in patients with urge incontinence, eventually has a negative impact on HRQL.
The assessment of OAB is very important for patients and physicians. The severity of OAB and degree of improvement after treatment can be obtained by com-prehensive evaluation. However, a consensus of what symptoms or evaluations should be used to define OAB is still lacking.7 Previous studies have used the number of urinary incontinence or episodes of urgency to evaluate the severity of OAB or treatment outcome.8,9 However, taking into account the nature and definition of OAB, this approach may not properly reflect a patient’s condition.
Urgency is the pivotal symptom, defined by the ICS as ‘‘the complaint of a sudden compelling desire to void that is difficult to defer’’. Urgency is a subjective symptom. Most normal people without OAB will have the feeling of ‘‘urge to void’’ when their bladder is full; thus, it is not easy to distinguish it from ‘‘pathological’’ urgency. The ICS therefore suggested that the term ‘‘desire to void’’ is more appropriate for describing normal filling sensation.



In addition, the diagnosis of OAB is based on voiding symptoms. Urinary symptoms are not life-threatening and do not affect the physiological function. Regarding OAB affecting the quality of life, the same symptoms may have different effects and impacts on different people; therefore, the needs of patients with OAB and methods of treating them will vary and must be considered. Fre-quently used assessment methods for OAB are described below.
2. FREQUENCY VOLUME CHART (FVC)
The FVC is an important tool to understand the behav-ior of voiding. In the FVC, frequency is defined as the number of voids recorded during waking hours, includ-ing the last void before sleep and the first void after waking and rising in the morning. Nocturia is the num-ber of voids recorded during a night’s sleep; each void is preceded and followed by sleep.1 The FVC is essential for the differential diagnosis of nocturia, to determine the bladder capacity of patients, and whether they have nocturnal polyuria.
The FVC records the status of micturition, but it does not reflect the status of urgency. Therefore, we can-not evaluate the severity of OAB by FVC alone. The FVC could be one of the references for the assessment of OAB.
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3. URODYNAMIC STUDIES
The diagnosis of OAB is based on symptoms, not urodynamic studies. Therefore, urodynamic studies are not required for patients with OAB before treatment is started. However, experts may arrange urodynamics if patients have a poor response to conservative or medical treatments for OAB.
Common urodynamic findings related to OAB are detrusor overactivity (DO) and increased filling sensa-tion (Fig. 1). It is noteworthy that DO may be shown in patients without any symptoms of OAB. On the con-trary, DO does not appear in many patients with obvious symptoms of OAB during urodynamic examination.10 Therefore, urodynamics may provide information for clinicians, especially before starting invasive treatment for OAB, but are not suitable for the assessment of the severity of OAB and treatment outcomes.
4. PATIENT-REPORTED OUTCOMES (PRO)
Brubaker et al. proposed the concept of patient-reported outcomes (PRO) in 2006.11 The influences of OAB on patients are very subjective. Previous studies showed that the objective assessments, such as voiding diaries and urodynamics have only a very weak rela-tionship with OAB symptoms.12 Therefore, using PRO to evaluate the condition of OAB is more appropriate.
5. HEALTH-RELATED QUALITY OF LIFE (HRQL)
5.1. General HRQL measures
Health-related quality of life is considered a key out-come in treatment evaluation.13 Abrams et al. used the
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Medical Outcomes Study 36-Item Short-Form Health Sur-vey to evaluate patients with OAB and compared it with patients with diabetes mellitus in terms of vitality; men-tal health; and physical, social, and emotional function. The results showed that patients with OAB had lower scores.14 General HRQL can be used as a tool for assessing OAB.
5.2. Disease-specific HRQL measures
Although general HRQL measures are useful in OAB assessment, different urinary symptoms may lead to dif-ferent distress in life. For example, urgency incontinence and mixed incontinence have a greater negative impact on HRQL compared with stress incontinence.15,16
Compared with general HRQL measures, the disease-specific HRQL assessment should be able to reflect the disease severity and the effectiveness of treatment more precisely in patients with OAB. Commonly used disease-specific HRQL measures for OAB are described below.
5.3. Overactive Bladder Questionnaire (OAB-q)
Coyne et al. developed the OAB-q, which is widely used for the evaluation of OAB treatment outcomes.17 Matza et al. reviewed HRQL questionnaires for urinary incontinence and OAB, and demonstrated that the only instrument available for use with patients with OAB was the Overactive Bladder Questionnaire.18
This questionnaire addresses patient-reported out-comes, such as symptom bother and HRQL. The authors mentioned that although the King’s Health Questionnaire and other instruments have been validated in a sample
Fig. 1  Detrusor overactivity in patients with overactive bladder.
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of incontinent OAB patients, the OAB-q is the first questionnaire for continent and incontinent OAB-specific, subjective patient-reported outcome measures.17
The initial OAB-q consisted of 62 items (13 symptom, 4 general, and 44 HRQL questions) and was designed for self-administration. Symptom items addressed both the frequency and bother of frequency, urgency, nocturia and incontinence symptoms. HRQL items addressed coping behaviors, work, commuting and travel, sleep, physi-cal activities, social activities, self-esteem/psychological well-being, relationships and sexual functioning.17 Item reduction was carried out to excludeitems with high floor/ceiling responses, low item-to-total correlations or low factor loadings. The final OAB-q consisted of an 8-item symptom bother scale and a 25-item HRQL scale.
According to Coyne’s report, the OAB-q detected the differences between normal and OAB patients, indicating that continent OAB has a very real impact on HRQL. OAB-q is a widely accepted tool for measuring OAB-related symptoms and HRQL in clinical management and treatment outcome evaluation. However, the disadvan-tage of OAB-q is obvious. It takes a long time for patients to complete the 33 items. Patients may feel uncomfortable answering all the questions. This disadvantage limits the applications in clinical practice.19
5.4. OAB-q Short Form (OAB-q SF)
The OAB-q Short Form (OAB-q SF) was derived from the original OAB-q to minimize the burden of the respon-dent. The reliability, validity, and responsiveness of the OAB-q are still retaining. The 8-item symptom bother scale of the OAB-q was reduced to 6 items, and the 25-item HRQL scale of the OAB-q was reduced to 13 items.
Although when compared with the OAB-q the items and content of OAB-q SF are reduced, the OAB-q SF adequately captures the range of OAB symptom bother defined by the patient sample.20 The OAB-q SF demon-strated good internal consistency reliability, concurrent validity, discriminant validity, and responsiveness. The OAB-q SF has been included in the International Con-sultation on Incontinence Modular Questionnaire (ICIQ-OAB) module to assess the impact of OAB on the lives of patients.
5.5. King’s Health Questionnaire (KHQ)
The KHQ is a 33-item, multidimensional, disease-specific questionnaire. KHQ was developed by Kelleher et al.21 The KHQ consists of the following summated, multi-item HRQL domains: Role Limitations, Physical Limitations, Social Limitations, Personal Relationships, Emotions, Sleep and Energy, and Severity (Coping) Mea-sures. In addition, two 1-item questions address Inconti-nence Impact and General Health Perceptions. The KHQ domains are scored on a 0 (best) to 100 (worst) scale. The KHQ is a valid instrument that can discriminate between normal and clinically diagnosed OAB patients22,23 and is



widely accepted for evaluating the QoL and severity of disease in patients with OAB.
5.6. Patient perception of bladder conditions (PPBC)
Most questionnaires that evaluate the impact of OAB and treatment outcomes are multi-item, such as the OAB-q. The advantage of multi-item questionnaires is that they are a rich source of information on numerous domains of the patient’s life, but their disadvantages are difficulties in scoring and quick interpretation. Coyne et al. developed a single, global measure to assess the patient’s overall per-ceived bladder condition.19 A single-item global measure is practical because of brevity, along with ease of use and interpretation.24
Coyne’s PPBC was developed for patients with urinary problems as a global assessment of bladder conditions and is recommended as a global outcome measure for uri-nary incontinence.25 The PPBC is a single-item measure that assesses subjective impressions of current urinary problems. Patients are asked to rate their perceived blad-der condition on a 6-point scale ranging from 1 (no problems at all) to 6 (many severe problems). Score changes typically range from −2 to 2, with negative val-ues indicating patient improvement. The PPBC has been demonstrated as reliable for a small sample of patients with OAB.
According to Coyne’s report, the PPBC was highly responsive to improvements in micturition frequency, urgency episodes, incontinent episodes, and patient-reported HRQL. The advantages of the PPBC are its sim-plicity and usefulness. However, we must take note of the limitations of single-item global measures. A single-item, global measure cannot provide the depth or breadth of information that can be obtained from multi-item mea-sures. A treatment may have differential effects on various symptoms or domains of HRQL, whereas a multi-item questionnaire would be more appropriate for determining specific effects.19
5.7. Single-item measures of OAB symptom treatment correlate with patient satisfaction
Michel et al. tried to find a simpler, preferably single item scale for routine clinical practice in the evaluation of patients with OAB. Their study compared multiple single-item scales at baseline and after treatment with patient-reported overall rating of treatment efficacy.26
A total of 4450 patients with overactive bladder were enrolled and treated with solifenacin for 12 weeks. In addition to assessing the basic overactive bladder symp-toms, the following single-item rating scales were applied: Indevus Urgency Severity Scale, Urgency Perception Scale, Visual Analog Scale (VAS), quality of life question of the IPSS, and general health and bladder problem questions of the KHQ. When compared to patient-reported efficacy, the VAS and the bladder problem question of the KHQ showed the closest correlation. The authors con-cluded that the VAS and the bladder problem questions of the KHQ show the greatest promise as single-item scales to assess problem intensity in OAB patients.26
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5.8. OAB Symptom Score (OABSS)
Overactive bladder is a combination of symptoms, both subjective and objective. Benign prostate hyperpla-sia (BPH) for example contains irritative and obstructive symptoms and the complexity of voiding symptoms make its evaluation difficult. In 1992, the American Urological Association introduced the International Prostate Symp-toms Score (IPSS).27 The IPSS may not perfectly reflect the condition of each patient with BPH, but the IPSS has the advantages that it is simple, and its use is widespread. The IPSS has applied in daily clinical evaluation and in research programs. We expect that, like the IPSS, the OAB Symptom Score (OABSS) will become accepted by most physicians.
Homma et al. published the OABSS in 2006. This is a single symptom score that employs a self-report questionnaire to quantify OAB symptoms. The authors selected four symptoms: daytime frequency, nighttime frequency, urgency, and urgency incontinence for the questionnaire28 (Appendix I). The overall score is the simple sum of the four symptom scores.
Traditionally, a questionnaire has many items with the same minimum and maximum score (e.g. IPSS).27 However, with the OABSS, scales vary. For instance, the item ‘‘How often do you have a sudden desire to urinate, which is difficult to defer?’’ (urgency) ranges from 0 to 5. Scores for ‘‘How often do you leak urine because you cannot defer the sudden desire to urinate?’’ (urge incontinence) also range from 0 to 5. ‘‘How many times do you typically wake up to urinate from sleeping at night until waking in the morning?’’ (nocturia) ranges from 0 to 3, while ‘‘How many times do you typically urinate from waking in the morning until sleeping?’’ (frequency) ranges from 0 to 2. Homma mentioned that the relative weight among the four scores was determined on the basis of the maximal influence rate of the symptom in the epidemiologic survey.29 As urgency is the core symptom of OAB, the design of OABSS is meant to show a clear separation between subjects with OAB and controls.
One source of concern is that the OABSS was developed and validated using only Japanese patients. The authors did mention that cultural background may affect the psychometric properties of symptom questionnaires.28
6. OABSS IN TRADITIONAL CHINESE
Although different questionnaires are now available and validated for OAB, most of them are written in English. For non-English-speaking people, the question-naires must be translated into the appropriate language. In 2006, Acquadro et al. translated the OABq into 14 languages.30 The process included six steps: (i) two for-ward translations; (ii) comparison and reconciliation of the translations; (iii) back-translation; (iv) comparison of the source and back-translation; (v) review by one urol-ogist or gynecologist; and (vi) a comprehension test, using patients. However, none of these versions was in traditional Chinese.
In 2008, the president of the Taiwan Continence Soci-ety (TCS), Professor Kuo, commenced linguistic validation
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and other elements of production of a Chinese version of the Homma OABSS. The process involved forward- and back-translation, and review by urologists and gynecolo-gists in expert meetings in Taiwan (hosted by Professor Kuo) and in Japan (hosted by Professor Homma). The validated OABSS in Traditional Chinese is now available (Appendix II) and posted on the official website of the TCS (http://www.tcs.org.tw).
7. CONCLUSION
OAB is a symptom-based condition without physio-logical markers of disease activity. Appropriate tools are needed to assess patients with OAB. There is still no con-sensus for the evaluation of OAB. Patients may need to be assessed from different aspects, such as clinical symptoms, FVC, and multi-item questionnaires to obtain patient-reported outcomes to fully understand the condition in patients with OAB. On the other hand, a simple and effec-tive symptom score is needed to meet the requirements of clinical work. Translation and linguistic validation of the questionnaires is important and practical. We also look forward to OAB assessment with universal acceptance of in the future.
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APPENDIX I
Overactive Bladder Symptom Score (OABSS)∗
Homma et al.
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Score
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How many times do you typically urinate from waking in the morning until sleeping at night?
How many times do you typically wake up to urinate from sleeping at night until waking in the morning?
How often do you have a sudden desire to urinate, which is difficult to defer?
How often do you leak urine because you cannot defer the sudden desire to urinate?
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	Five times a day or more
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∗Patients were instructed to circle the score that best applied to their urinary condition during the past week; the overall score was the sum of the four scores.
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