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Statistical Analysis Plan: 
The below describes the statistical considerations for analysing the data collected in the study, 
including the specific analytical steps and methods used at each step, and the assumptions 
tested and verified. Best practice recommendations for the development and validation of new 
patient-reported outcome measures (PROMs) by the COSMIN initiative were followed throughout 
(Mokkink et al., 2018; Prinsen et al., 2018).  
 
Stage 1: Expert screening 

Best practice for Delphi methodology analysis was followed (McMillan et al., 2016). After 
Round 1, median relevance and clarity ratings were computed and presented in Round 2 
alongside anonymised qualitative feedback. Following Round 2, new median ratings were 
calculated and analysed in conjunction with all the qualitative feedback. Content validity indices 
for items (I-CVI) were computed by dividing the number of expert clinicians who scored an item's 
relevance/clarity as at least four out of six by the total number of expert clinicians (YusoX, 2019). It 
was specified a priori that a minimum I-CVI of 0.75 would be required to indicate acceptable 
consensus of content validity, with a minimum median score of 4 (McMillan et al., 2016; Polit & 
Beck, 2006). Refinements were made to create second versions of the RUTISS and the RUTIIQ, 
ready for patient testing in Stage 2. 
 
Stage 2: Cognitive interviews 
 Guidance by Willis on conducting and analysing cognitive interviews for questionnaire 
design and appraisal was followed (Willis, 2005; Willis, 2015). Anonymised verbatim transcripts 
of the interviews were created using speech-to-text software (Otter; https://otter.ai) with 
transcription errors manually corrected. The corresponding portions from every interview 
transcript for each PROM item were collated to create individual documents for each item 
containing all feedback pertaining to that question from across the entire sample. Top-down 
question feature coding was applied to these summaries using the Question Appraisal System 
(QAS-99) (Willis & Lessler, 1999). The systematic evaluation of every response to each PROM item 
for both the RUTISS and the RUTIIQ was conducted to identify potential problems, which were 
corrected based on verbatim quotes and interviewer field notes through collaborative analysis 
with the entire research team. If there were any uncertainties found in the first round of interviews 
about whether to include or exclude an item, the item was retained in the second round to gain 
further feedback. Further versions of the RUTISS and the RUTIIQ were created at this stage and 
used in the second interview round. The same process was undertaken after this, with an 
amended version created for pilot testing. 
 
Stage 3: Online pilot testing 
Data preparation and assumption testing: 

Total scores were calculated for each of the Recurrent Urinary Tract Infection Symptom 
Score (RUTISS) subscales at Baseline and Test-Retest Assessments. Total scores for the RUTISS 
as a whole measure were not computed to avoid misrepresenting multidimensional constructs 
as a single score (Strauss & Smith, 2009). Data collected using the Urinary Tract Infection 
Symptom Assessment (UTISA) and Numerical Pain Rating Scale (NPRS) were scored according 
to their standard scoring systems. 

The following assumptions were assessed: (1) normality – Shapiro-Wilk p > .05, so non-
parametric analyses were conducted where applicable; (2) linearity – examination of scatter plots 
confirmed no violation; (3) multicollinearity – Variance Inflation Factor scores for the target label 
data as well as possible demographic characteristics were suXiciently close to 1; (4) 
independence of observations – Durbin-Watson statistic was approximately 2 for each subscale 
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score; and (5) homoscedasticity – (inspection of the standardised residuals plotted against 
standardised predicted values confirmed no violation. 

Case-wise diagnostics of the subscale scores indicated five possible outliers outside 
3SD; however, since these were not measurement errors and could feasibly reflect true variation 
within the population, they were not removed. Analyses conducted with and without these cases 
indicated that they had no statistically significant eXect on the outcomes (p > .05). 
 
Statistical analyses: 
 Exploratory factor analysis (EFA) was conducted for both the RUTISS and RUTIIQ data. 
Suitability for EFA was checked through bivariate correlation matrices with coeXicients greater 
than .80 examined for potential multicollinearity (Field, 2013). Preliminary data analyses were 
undertaken to assess the factorability of the dataset using Bartlett’s Test of Sphericity and the 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (Yong & Pearce, 2013). Principal Axis 
Factoring was selected for application above Principal Components Analysis and Maximum 
Likelihood Analysis to facilitate determination of a latent factor structure (Fabrigar et al., 1999; 
Yong & Pearce, 2013). Varimax rotation with Kaiser Normalisation was applied to minimise cross-
loading of items on factors (Fabrigar et al., 1999). Visual inspection of scree plots determined the 
retained number of factors, combined with evaluation of eigenvalues exceeding Kaiser’s criterion 
of 1 (Kaiser, 1960; Watkins, 2018). Items with extracted communalities less than .40 were 
removed, and a minimum factor loading of .40 was defined as acceptable a priori (Fabrigar et al., 
1999; Watkins, 2018). 
 Internal consistency was measured for each finalised post-EFA RUTISS subscale and the 
RUTISS as a whole measure using Cronbach’s alpha (Cronbach, 1951). To assess test-retest 
reliability, intraclass correlation coeXicients (ICC) and their 95% confidence intervals were 
computed based on a single-rating, absolute-agreement, two-way mixed eXects model, as 
recommended for test-retest reliability analysis of measures intended to demonstrate outcomes 
at an individual (single-rater) level (Koo & Li, 2016). Construct validity was assessed by computing 
the level of Spearman’s correlation between each RUTISS subscale and the observed UTISA and 
NPRS scores (Schober et al., 2018). 

Linear regression analyses were also conducted to examine whether there was a 
statistically significant eXect of any demographic variables on the RUTISS scores (i.e., 
measurement invariance), and to test the predictive value of the global rating of change (GRC) 
scale. 

An Automated Readability Index, known to be especially useful when applied to 
technical, non-narrative text (Kincaid & Delionback, 1973), was computed to estimate the literacy 
level required for comprehension of the RUTISS. 
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