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Abstract  14 

Introduction: The pad test is an assessment tool for urinary incontinence (UI) severity 15 

classification and therapeutic response monitoring. However, the reliability and 16 

reproducibility of this test have been questioned. Objectives: To summarize the evidence 17 



regarding the accuracy measures and reproducibility of different pad test protocols for 18 

assessing UI more objectively. Methods: A systematic review of the diagnostic accuracy 19 

of this tool was performed (CRD42020219392). Eligibility criteria: Studies reporting data 20 

on the accuracy measures and reproducibility of the pad test when used for detecting UI 21 

in adult men and women. Data Sources: MEDLINE, Science Direct, Cochrane Database, 22 

Web of Science, LILACS, and Pedro databases. Data extraction and synthesis: Two 23 

reviewers independently screened the articles, extracted the data and evaluated the risk 24 

of bias using the QUADAS-2 tool. Results: From 1048 studies, 18 studies were included. 25 

Eight of these reported accuracy data, and 12 reported reproducibility properties. A total 26 

of 1070 individuals were analysed, whose mean age ranged from 20 to 90 years. The 27 

accuracy of the long-duration protocols was generally moderate to high (sensitivity, 60%–28 

93%; specificity, 60%–84%). The 1-hour protocols obtained higher accuracy values than 29 

the long-duration protocols. The overall reproducibility was moderate to high (κ ≥ 0.66). 30 

Limitations: The risk of bias among the studies was high and, due to different cut-off 31 

points adopted by studies, the bivariate model was not satisfied to perform a meta-32 

analysis. Discussion: The 1-hour pad test was more accurate but less reproducible when 33 

compared to the long-duration tests. Pad test results should be used with caution in 34 

clinical practice.  35 

 36 
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  39 



Introduction 40 

Urinary incontinence (UI) is a clinical condition that may affect men and women 41 

from children to older adults1. Diagnosis of UI severity is made clinically and with the 42 

urodynamic test as the gold standard in evaluating lower urinary tract function 2. However, 43 

the limiting factors of the urodynamic test include its high cost and invasiveness 3. 44 

Practising clinicians may also use several validated questionnaires, voiding diaries, and 45 

the pad test4  to identify UI and associated symptoms. 46 

The pad test is useful in clinical and scientific practice as an additional tool in the 47 

diagnosis and classification of UI severity, and as such indirectly influences the choice of 48 

treatment and therapeutic response monitoring4,5. It is recommended by the International 49 

Continence Society (ICS) with grade C level 3 evidence4,5 standing out for being non-50 

invasive, relatively easy, inexpensive, and for presenting a good correlation with UI 51 

assessment questionnaires 6. 52 

Proposed by James et al. in 19717, the pad test was intended to assess UI by 53 

weighing pads. Ten years later, it was associated with stimulation exercises by Sutherst 54 

et al8. The more widespread protocols are divided into four types: the 20-min 9, 55 

standardized 1-hour 10, 24-hour 11, and 48-hour protocols 12. However, the reliability and 56 

reproducibility of this test have been questioned, as the short duration tests are restricted 57 

to experimental situations on urethral insufficiency, offering a limited impression of daily 58 

urinary loss situations 13. The longer duration tests (24-, 48-, and 72-hour) seem to be 59 

more reproducible, but with lower patient compliance 14. In the long duration tests, 60 

patients are exposed to daily life situations that might increase intra-abdominal pressure 61 



or provoke urgency. Meanwhile, in the short-duration tests patients are exposed to a 62 

standardized set of activities 14. 63 

In clinical practice, the decision-making process to choose any of these tools 64 

should be based on parameters of test accuracy related to a gold standard. These 65 

parameters are expressed by sensitivity, specificity, positive and negative predictive 66 

values, and positive and negative likelihood ratios. Reproducibility is another relevant 67 

parameter to estimate the concordance of measures of test and recommend its use15.  68 

The measurement properties of the pad test have been investigated, producing 69 

conflicting results. Studies show a low correlation between the urodynamic examination 70 

results and the 24-hour pad test results 16. The results of comparing the 1-hour and 24-71 

hour protocols showed a good correlation (0.86) but poor agreement (Cohen's kappa 72 

coefficient κ = 0.25) in UI severity classification 13.  73 

In this context, this review aims to summarize the evidence of the accuracy 74 

measures and reproducibility of different pad test protocols in detecting more objectively 75 

UI in men and women, as well as to investigate the quality of this evidence. 76 

Methods 77 

This systematic review was registered in the Prospective Register of Systematic 78 

Reviews (PROSPERO) under number CRD42020219392. Preferred Reporting Items for 79 

a Systematic Review and Meta-analysis of Diagnostic Test Accuracy Studies17, and the 80 

Cochrane Handbook for Systematic Review of Diagnostic Test Accuracy18 were followed. 81 

Eligibility Criteria 82 



Any cross-sectional or prospective studies reporting data on the accuracy 83 

measures and reproducibility properties of any pad test protocol for objectively detecting 84 

UI or measuring loss of urine in adult women and men (≥ 18 years) were eligible for this 85 

systematic review.  The studies included cover a period from 1971, the publication year 86 

of the first version of the pad test 7, to the search date (December 08, 2021). There was 87 

no language limitation. 88 

Narrative and systematic reviews, letters to the editor, editorials, case studies, and 89 

case series, as well as studies that did not report data on accuracy measures, or that 90 

presented insufficient data to calculate these values, were excluded. 91 

Diagnostic test 92 

We included articles that reported the clinimetric properties of pad tests of 20 93 

minutes, 1h, 24h, and 48 hours, as well as studies that dealt with pad test reproducibility 94 

measures. Urodynamic2 and/or videourodynamic19 studies were considered the gold 95 

standard in diagnosing UI. 96 

Search for articles and data collection 97 

One of the researchers searched for articles using MEDLINE via the EBSCO, 98 

Science Direct, Cochrane Database, Web of Science, PubMed, and Pedro databases. 99 

The following descriptors were used: pad test, accuracy, sensitivity, specificity, 100 

reproducibility of results [MeSH], reliability, and urinary incontinence, with the Boolean 101 

operators AND/OR. The search strategy (supplementary material) was differentiated for 102 

each database and involved combining the descriptors mentioned above. In addition, 103 

relevant articles identified from the references were included.   104 



Two reviewers independently screened and analysed the eligibility of the articles. 105 

After excluding duplicate entries, the studies were screened by reading the titles and 106 

abstracts, and were assessed for eligibility criteria by reading the full text. A third reviewer 107 

resolved disagreements for the final consensus. 108 

The researcher extracted the data based on an electronic questionnaire developed 109 

for the study containing the following: authors, year of publication, study design, sample 110 

size, participants’ sex, mean age, UI type, type of pad test performed, true and false 111 

negatives and positives, sensitivity and specificity values with confidence intervals, 112 

statistical test, and interval between the performance of the tests in days. The data were 113 

then registered in tables. 114 

 Outcome measures  115 

The primary outcomes were the accuracy values (sensitivity and specificity), and 116 

the secondary outcomes were the reproducibility measures (test-retest measures, 117 

intraclass correlation coefficient, agreement, and standard deviation).  118 

Assessment of the risk of bias and applicability 119 

The risk of bias (RoB) of studies investigating diagnostic accuracy was verified 120 

using the Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2) tool20, which 121 

comprises four domains: participant selection, index test, standardised reference test, 122 

and participant flow. Each domain was evaluated as to the ROB and also the clinical 123 

applicability concerning the participants and tests evaluated. 124 



The Guideline for Reporting Reliability and Agreement Studies (GRRAS) was used 125 

to evaluate the RoB of the reproducibility measures. The GRRAS addresses 15 items 126 

related to the title and abstract, introduction, methodology, presentation of results, 127 

discussion, and auxiliary material 21. A score was developed using the number of 128 

accomplished items divided by the total number of applicable items by each study. Higher 129 

scores demonstrate that the studies report more reliable results. 130 

Data analysis 131 

The outcomes were analysed using Review Manager (RevMan) (version 5.4.1; 132 

Cochrane Collaboration, 2020). Non-explicit sensitivity and specificity values were 133 

automatically calculated by RevMan from the number of true-positive, true-negative, 134 

false-positive, and false-negative cases. Thus, we recreated the 2×2 contingency tables 135 

and calculated sensitivity, specificity, and positive and negative predictive values, as well 136 

as the 95% confidence intervals (CIs). 137 

The inter-rater agreement in the article selection phase was analysed using the 138 

calculated κ from the observed and random agreements, which was interpreted as 139 

follows: 0 to 0.20 (no agreement), 0.21 to 0.39 (minimal), 0.49 to 0.59 (weak), 0.60 to 140 

0.79 (moderate), 0.80 to 0.90 (strong)and above 0.90 (near perfect) 22. 141 

Results  142 

Selection of studies 143 



The process of study selection has been represented in a flow diagram (Figure 1). 144 

After the screening process, 18 studies were included in the qualitative synthesis, among 145 

which eight addressed accuracy measures, and 12 presented reproducibility measures. 146 

The screening process showed moderate agreement between the evaluators (κ = 147 

0.702). 148 

Characteristics of the included studies 149 

A total of 1070 individuals were included in the studies evaluating the accuracy of 150 

the pad test (Table 1), with 617 participants included in the studies that evaluated the 151 

reproducibility of the test (Table 2). 152 

Risk of bias 153 

 The RoB and applicability are presented graphically in percentages and detailed 154 

by study (Figure 2). 155 

The selection of participants was the primary source of bias in the included studies, 156 

as most studies, except that of Matharu et al. 23, only included volunteers with 157 

incontinence complaints. 158 

The studies also showed biases in interpreting the test results. In three studies 24–159 

26 it was not clearly described if the evaluator was blinded, i.e. whether the pad test was 160 

analysed without knowing the urodynamic test result. In another three studies 27–29, the 161 

participants performed the pad test after knowing the urodynamic study result. 162 

Regarding flow and timing Bias, the interval between tests was poorly described 163 

in the studies by Karantanis et al. 24and Price and Noblett 26. Data were not completely 164 



analysed in the study by Versi et al. 27 with only healthy and stress UI-diagnosed 165 

volunteers included in the urodynamic study. 166 

The studies generally showed good applicability of concepts concerning participant 167 

selection, index testing, and reference testing. We highlight that only Timmermans et al. 168 

25 included men in their sample. Only the study by Matharu et al.23 showed low 169 

applicability because the researchers modified the 1-hour pad test protocol and excluded 170 

the activity of climbing a flight of stairs, considering the participants’ physical limitations. 171 

None of the 12 included studies 9,11,24,30–38 on pad test reproducibility met the 172 

criteria of all 15 items recommended by GRRAS (Table 3). The main inadequacies 173 

regarding methodology were related to sample selection and calculation, the number of 174 

raters and repeated measures, and whether the evaluations and interpretations occurred 175 

independently. Regarding the description of the results, most did not present the 176 

characteristics of the sample of raters and participants or included measures of statistical 177 

uncertainty. 178 

Summary of results 179 

 The synthesis of the results is described by the type of pad test (Figure 3). A meta-180 

analysis of the studies was not possible because of differences in the cut-off point 181 

between the long-duration studies, and the small number of short-duration studies which 182 

also presented some methodological limitations. Some studies did not present the 183 

sensitivity/specificity values 23–25,39; therefore, they were calculated and presented in the 184 

Forest Plot (Figure 3). 185 

48-hour pad test 186 



 Only the study by Versi et al.27 analysed the accuracy properties of the 48-hour 187 

pad test among 105 participants. The cut-off point value for UI diagnosis at 15 g had a 188 

sensitivity of 92% (95% CI, 82%–97%) and specificity of 84% (95% CI, 68%–94%), 189 

compared to that of the urodynamic test. 190 

 Three studies27,33,37 presented intra-examiner reproducibility analysis with 191 

coefficients ranging from 0.87 to 0.94. 192 

24-hour pad test 193 

 Three studies23,24,26 analysed the properties of the 24-hour pad test among a total 194 

of 504 participants. However, each study analysed a different cut-off point. When the 1-g 195 

cut-off point24 was adopted, a sensitivity of 100% was estimated, but specificity could not 196 

be verified. For the 4-g cut-off point23, sensitivity of 63% (95% CI, 57%–69%) and 197 

specificity of 64% (95% CI: 49%–77%) were estimated. At the 8-g cut-off point26 sensitivity 198 

and specificity were both 60% (95% CIs, 45%–74% and 15%–95%, respectively).  199 

 The reproducibility was analysed by seven studies11,27,31,33,34,37, calculating 200 

correlation coefficients between 0.66 and 0.9. Variabilities of 69.5–133.4 g was identified 201 

between consecutive pad tests, depending on the level of physical activity of the 202 

participant (95% CI, 80.4–186.5 g) 31. 203 

1-hour pad test 204 

Four studies23,25,28,39, with a total of 719 participants, analysed the properties of the 205 

1-hour pad test. The cut-off point value utilized was 1 g, and the sensitivity and specificity 206 

values ranged 34%–95% and 60%–100%, respectively. 207 



The reproducibility of the 1-hour pad test was evaluated by two studies32,38 with a 208 

correlation coefficient of 0.96 between the two measurements32. In contrast, a mean 209 

difference of 9.7 ± 29.7 g was identified by the Bland Altman analysis, with the second 210 

measurement varying from 66 g below to 46 g above the first test result 38. 211 

20-min pad test 212 

 Only two studies28,29 with a total of 183 participants analysed the properties of the 213 

20-min pad test. The cut-off point value used was 1 g, and identified sensitivities between 214 

46% (95% CI, 36%–56%) and 71% (95% CI, 60%–81%). Specificity could not be 215 

estimated or reported in the studies because of participant selection bias. 216 

Three studies9,30,36 analysed the reproducibility and presented correlation values 217 

between pad test measurements ranging from 0.75 to 0.94. The method error was 30% 218 

in the study by Hahn and Fall9. 219 

Discussion 220 

This review summarized the data of the long- and short-duration pad tests 221 

accuracy and reproducibility in assessing UI and measure loss of urine in adults. Eighteen 222 

studies were identified, most of them involving women. The lack of studies and reference 223 

values for the male population draws attention because the pad test is recommended in 224 

assessing UI in men, having been adopted as the gold standard in the validation of 225 

instruments related to UI severity 13; therefore there is still a need to study clinimetric 226 

properties of this test in men.  227 



The cut-off values of the studies were similar only for the 20-min and 1-hour pad 228 

tests, allowing comparison between these tests. The included studies used a 1g cut-off 229 

in increase in pad weight to make a diagnosis according to the ICS standardization14. 230 

However, the lower limit should be interpreted with prudence because weight gains of up 231 

to 1.4 g or 4.4 g for 1 hour or 24-hr pad test, respectively, could be a result of sweating 232 

or vaginal discharge. If the findings are inconclusive, clinicians may use oral 233 

phenazopyridine to color the urine orange and distinguish the urine from other fluids14.  234 

The identified accuracy measures were quite variable and associated with a strong 235 

tendency to be overestimated due to research bias, mainly due to participant selection 236 

bias20. The wide confidence intervals concerning the specificity measure point to the 237 

imprecision of the test, probably due to the selection bias 40. Several studies have used 238 

the pad test as the diagnostic gold standard4,41; however, they present divergent accuracy 239 

measures. 240 

The accuracy of the 1-hour pad test was the most investigated; among the studies, 241 

the one by Costantini et al.39 stood out as having the lowest RoB, presenting a sensitivity 242 

and specificity of 84% and 70%, respectively. The 20-minute pad test presented a 243 

sensitivity of only 46% in studies with a lower RoB, and its specificity could not be 244 

estimated due to selection bias.  245 

Among the long-term protocols, the 24-hour pad test was the most investigated 246 

and presented both sensitivity and specificity values of approximately 60% in studies with 247 

a lower RoB. For the 1-g cut-off point24, a sensitivity of 100% was estimated, but the 248 

studies involved only participants already diagnosed with UI, tending to overestimate the 249 



test's specificity20. Only one study evaluated the 48-hour pad test and had the most robust 250 

results among the four tests (Figure 3) numerically; however, we highlighted the high RoB 251 

present in the study for the four domains evaluated. 252 

Regarding reproducibility, the long duration tests seem to be more reproducible 253 

than the short duration tests, presenting more reliable measurements, ranging from 0.85 254 

to 0.94, indicating strong levels of agreement22. Factors such as absorbency, 255 

evaporation, level of physical activity, and fluid intake may modify their results every 4–6 256 

hours, thereby increasing costs 24,31.  257 

The reproducibility of the short-duration pad tests was the least investigated; the 258 

1-hour protocol showed stronger reliability (0.96) compared to the 20-min protocol (0.75). 259 

The 20-min protocol presented lower standard deviations, indicating better agreement, 260 

than the 1h protocol, but with variation coefficients of 157%–326%36 which can 261 

compromise the reliability of measures. The Bland-Altman analysis is not appropriate for 262 

comparing repeated measurements, except by adding a random-model effect to the 263 

analysis, which was not carried out in the selected studies 42.  264 

We suggest that, both for research and clinical practice, the results of the 1-hour 265 

pad test should be interpreted with caution, and repeated measurements should be 266 

performed, as recommended by the ICS 43, especially in cases where the results do not 267 

correlate with the UI symptoms as reported by the patient44. The wide variation in 268 

agreement between repeated measurements affects the reproducibility of the test, as it 269 

may cause inaccuracies in classifying incontinence severity, consequently affecting the 270 

prognosis and evaluation of therapeutic response45. The association of the pad test with 271 



other evaluation measures (urodynamics, questionnaires) is recommended for a better 272 

comprehension of UI and its underlying factors, as well as for the follow-up of its clinical 273 

evolution. 274 

The main methodological limitations were the absence of sample calculation and 275 

poor description of the type of sampling, the number of evaluators, and repeated 276 

measures, as well as unclear evaluations and interpretations of the results, leading to a 277 

risk of overestimating the measurement and compromising the verification of the 278 

measurement error 21. Regarding the included studies, most did not present the 279 

characteristics of the evaluators and subjects, contributing to the unfeasibility of analysing 280 

external validity. Most of them did not include measures of statistical uncertainty, 281 

providing limited measures and restricting the interpretation of results46. 282 

To the best of our knowledge, this is the first review that has synthesized the 283 

accuracy, reliability, and reproducibility of the pad test and assessed the quality of 284 

evidence, as a previous review only sought to verify the concepts and applications of the 285 

pad test47. We highlight the strong agreement in the selection processes of the studies 286 

and the robust methods used to synthesize and more accurately evaluate the available 287 

evidence and analyse the data. Urinary incontinence might be transitory or persistent with 288 

dynamic changes in the severity scores because it is a symptom of an underlying 289 

condition. The pad test could be an accessible tool to detect these changes. 290 

The study limitations were as follows: the process of data extraction was made by 291 

a single researcher; no primary studies were developed with elderly populations or 292 

comparing different ages; the lack of a “gold standard” comparator is also a limitation as 293 



not all the studies used the urodynamic test. In addition, UI is a dynamic condition, and 294 

the urodynamic test also evaluates an inherently variable biological system. The poor 295 

methodological description of the primary studies made it impossible to judge some 296 

biases on data extraction; and it was not possible to present meta-analysis for 297 

summarising sensitivity/specificity values because the studies presented significant 298 

methodological bias, different cut-off points between the long-duration protocols, and 299 

were insufficient to satisfy the bivariate model for meta-analysis48.  300 

 This review demonstrated that there are significant biases in the methodological 301 

conduct of pad test accuracy and reproducibility studies, despite it being a widely 302 

disseminated and used clinical tool. Therefore, future research on the accuracy of the 303 

pad test should follow the recommendations of the Standards for Reporting of Diagnostic 304 

Accuracy Studies guidelines 49. Reproducibility studies should follow the GRRAS 305 

checklist21 for better designs and measurement safety. 306 

Conclusion 307 

The evidence regarding the use of the pad test as a more objective evaluation tool 308 

for urinary incontinence is divergent, and the studies present a high risk of bias. Thus, 309 

they should be interpreted with caution. Among the analysed protocols, the 1-hour pad 310 

test showed better accuracy but poorer reproducibility compared to the long-duration 311 

tests. The 20-min pad test was found to be the least recommendable because it has less 312 

support in the literature and low accuracy.  313 



New studies with greater methodological rigor, incorporating man, and in 314 

compliance with international guidelines need to be developed to achieve more reliable 315 

results. 316 
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Table 1. Extraction of data from studies on PadTest accuracy for 20-min, 1-hour, 24-hour and 48-hour pad tests 482 

Author Year 

Sex (age; 
range or 
MD ± SD) Type of UI Design n 

Pad 
test VP VN FP FN 

S  
(95% CI) 

E 
(95% CI) 

Versi et al. 1996 F (absent) SUI (105), 
UUI/MUI (44) 

Prospective 105** 48 h 57 31 12 5 0.93  
(0.84–0.98) 

0.84 
(0.68–0.94) 

Matharu et al. 2004 F (>40) * SUI (132), UUI 
(83), MUI (79) 

Cross-sectional 341 1 h 205 28 19 89 0.70 
(0.64–0.75) 

 

0.60 
(0.44–0.74) 

24 h 186 30 17 108 0.63 
(0.57–0.69) 

0.64 
(0.49–0.77) 

Karantanis et al. 2005 F (57; 46–68) SUI (66), MUI 
(30), UUI (6), 
others (6) 

Cross-sectional 108 24 h 108 0 0 0 1.00 
(0.97–1.00) Not estimable 

Price and Noblett 2012 F (56 ± 10) SUI (53), UUI (2) Prospective 55 24 h 30 3 2 20 0.60 
(0.45–0.74) 

0.60 
(0.15–0.95) 

Wu, Sheu and Lin 2008 F (53.6 ± 2,6) SUI (64), UUI (1), 
MUI (18) 

Cross-sectional 83 20 min 59 0 24 0 0.71 
(0.60–0.81) Not estimable 

Wu, Sheu and Lin 2006 F (53.3 ± 12) SUI (72), UUI 
(11), MUI (17) 

Cross-sectional 100 20 min 46 0 54 0 0.46 
(0.36–0.46) Not estimable 

1 h 34 0 0 66 0.34 
(0.25–0.44) 

Not estimable 

Costantini et al. 2008 F (69, 20–90) SUI (43), MUI 
(45), UUI (16) 

Cross-sectional 158 1 h 87 38 16 17 0.84 
(0.75–0.90) 

0.70 
(0.56–0.82) 

Timmermans et al. 2011 F/M (58 ± 15) UUI (42), SUI 
(39), MUI (25) 

Cross-sectional 120 1 h 101 14 0 5 0.95 
(0.89–0.98) 

1.00 
(0.77–1.00) 

MD, mean difference; SD, standard deviation; UI, urinary incontinence; VP: true positive; VN, true negative; FP, false positive; FN, false 483 
negative; S, sensitivity; E, specificity, SUI, stress urinary incontinence; UUI, urge urinary incontinence; MUI, mixed urinary incontinence. 484 
*Patients over 40 years. **Only cases of SUI were analysed 485 

 486 

 487 



Table 2. Extraction of data from the studies on the reproducibility of the 20-min, 1-hour, 24-hour, and 48-hour pad test. 488 

Author Year 

Sex 
(Age, range; or 

MD ± SD) Type of UI n pad test 
Reproducibility 

(95% CI) 
Interval 
(days) Statistical measure 

Klarskov and 
Hald 

1984 
F/M  

(52, 17–75) 
SUI, UUI, MUI 19 1 h 0.96 1–36 Correlation coefficient 

Victor et al. 1987 F (50, 21–73) Not Informed 15 
24 h 
48 h 

0.66 
0.90 6–28 ICC 

Mouritsen et al. 1989 F (55, 40–61) SUI (39), MUI (33) 54 24 h 0.87 ** Pearson Correlation 

Lose et al. 1989 F (57, 20–79) SUI (23), MUI (8) 31 24 h 0.82 0 Correlation 

Hahn and Fall 1991 F (52, 30–79) SUI 50 20 min 0.94 7 Pearson Correlation 

Versi et al. 1996 F (absent) 
SUI (62), UUI/MUI 

(44) 
112 

24 h 
48 h 

0.90 (0.87–0.94) 
0.94 (0.93–0.95) 

7 
Pearson Correlation 

Siltberg et al. 1996 F (49, 37–64) SUI 21 20 min 
0.75 

-0.3 (±19.9)* 
21 

Correlation/  
Bland-Altman method 

Groutz et al. 2000 
F/M 

(64, 22–84) 

UUI (34%), SUI 
(22%), MUI (26%),  

OA (16%) 

92 F/ 
17 M 

24 h 
48 h 

0.72 
0.87 

7 CCC 

Simons et al. 2001 F (56, 44–66) Not Informed 56 1 h 9.7 (± 29.7) * 3–10 Bland-Altman method 

Karantanis et al. 2005 F (57, 48–68) 
SUI(66), MUI (30), 
UUI (6), others (6) 

104 24 h 0.88 0 
Pearson Correlation 

Machold et al. 2009 M (66, 53–80) PPUI 20 20 min 0.76 7–14 
Spearman correlation 

coefficient 

Malik et al. 2016 M (64.5 ± 8.1) PPUI 25 24 h 0.85 (0.73–0.93) 2 ICC 

MD, mean difference; SD, standard deviation; UI, urinary incontinence; SUI, stress urinary incontinence; UUI, urge urinary incontinence; MUI, 489 
mixed urinary incontinence; ICC, intraclass correlation coefficient; CCC, Lin's concordance correlation coefficient. OA, overactive bladder; PPUI, 490 
Post-prostatectomy urinary incontinence . *Mean difference (± SD), **not reported491 



Table 3. Analysis of the methodological quality of the PadTest reproducibility studies included in the review, based on the Guideline for 492 
Reporting Reliability and Agreement Studies (GRRAS). 493 

Assessed Item 
(GRAAS) 

Klarskov e 
Hald 

(1984) 

Victor 
et al. 
(1987) 

Mouritsen 
et al. 
(1989) 

Lose et 
al. 
(1989) 

Hahn e 
Fall 
(1991) 

Versi et 
al. 
(1996) 

Siltberg 
et al. 
(1996) 

Groutz et 
al. (2000) 

Simons 
et al. 
(2001) 

Karantanis 
et al. (2005) 

Mach
old et 
al. 
(2009) 

Malik 
et al. 
(2016) 

T
itle

 a
n

d
 

a
b

s
tra

c
t 

Identify in title or abstract that 
interrater/intrarater reliability or 
agreement was investigated 

Y Y N N Y Y N Y Y Y Y N 

In
tro

d
u

c
tio

n
 

Name and describe the diagnostic 
or measurement device of interest 
explicitly. 

Y N Y Y N Y N N Y Y Y Y 

Specify the subject population of 
interest 

Y Y N N N Y Y N N Y Y Y 

Specify the rater population of 
interest 

N N N N N N N Y Y Y Y N 

Describe what is already known 
about reliability and agreement 
and provide a rationale for the 
study  

Y N Y Y Y Y Y Y Y Y N N 

M
e
th

o
d

s
 

Explain how the sample size was 
chosen. State the determined 
number of raters, 
subjects/objects, and replicate 
observations 

N Y N N N U U U Y U N Y 

Describe the sampling method  N N N N N N N Y Y Y N Y 

Describe the measurement/rating 
process 

Y Y Y Y Y Y Y Y Y Y Y Y 

State whether 
measurements/ratings were 
conducted independently 

N N U U U U U U U U N U 

Describe the statistical analysis N N Y N Y U Y Y N Y Y Y 

R
e
s
u

lts
 

State the actual number of raters 
and subjects/objects which were 
included and the number of 
replicate observations which were 
conducted. 

Y Y N N N Y Y U N Y U U 

Describe the sample 
characteristics of raters and 
subjects (e.g. training, 
experience) 

N N N N N N N N N N N N 

Report estimates of reliability and 
agreement including measures of 
statistical uncertainty. 

N N N N N Y Y N Y N N Y 



D
is

c
u

s
s
i

o
n

 

Discuss the practical relevance of 
results 

N N N N N Y N Y Y Y Y Y 

A
u

x
ilia

ry
 

Provide detailed results if possible N N N N N N N N N N N N 

S
c
o

re
 

(%
) 

 6/15 
(40) 

5/15 
(33) 

4/15 
(27) 

3/15 
(33) 

4/15 
(27) 

8/15 
(53) 

8/15 
(53) 

7/15 
(47) 

9/15 
(60) 

9/15 
(60) 

7/15 
(47) 

8/15 
(53) 

N:No, Y:Yes, U: Unclear494 



Figure 1.Flow diagram pad test accuracy 495 

Figure 2.Risk of bias and applicability concerns summary and graph: Review 496 
authors judgments about each domain presented as percentages across included 497 
studies 498 

Figure 3. Coupled forest plot from studies of PadTest accuracy compared to 499 
urodynamic test. 500 
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