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INTRODUCTION: 
 
Urodynamic (UDS) testing is an important tool for urologists to diagnose and manage lower urinary tract 

dysfunction. Reporting and documentation of UDS can be variable; historically this has led to confusion 

and lack of concordance in reporting between pediatric urologists.[1, 2] This hampers interpretation and 

comparison among providers as well as limits aggregation of data in research settings. Various pediatric 

societies, such as the International Children’s Continence Society (ICCS) and Urologic Management to 

Preserve Initial Renal Function Protocol for Young Children with Spina Bifida (UMPIRE) program have 

worked to promote standardized UDS nomenclature to ensure urologists are speaking the same 

language.[3-5] However, there are no formal guidelines on how a clinical UDS report for a pediatric 

patient should be constructed and which elements are essential. Historically, was not just isolated to 

pediatrics, though recent efforts through the International Urogynecological Association (IUGA) and the 

International Urogynecology Journal have led to published guidelines on UDS reporting in adults. [6, 7] 

We sought to expand on these while considering the additional complexities the pediatric population 

adds.  

 

Delphi techniques facilitate group discussions by a panel of experts using an iterative and structured 

process to assess complex issues that historically have incomplete knowledge and uncertainty.[8] They 

are particularly well-suited to develop standards or consensus guidelines that can then be applied within 

a specific health sector. Delphi techniques involve five classical elements:[8-10]  

 1. Experts on the specific topic are interviewed  

2. The survey instrument typically consists of a standardized questionnaire with option for open-

ended questions to guide future rounds and discussion   

3. At least two rounds of surveys are normally conducted though it is rare to have more than 

three  
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4. Descriptive calculations are normally used in place of statistical analysis  

5. Feedback on results of prior rounds is given to participants allowing them to reconsider or 

revise their judgements  

 

The goal of this study was to use a modified electronic Delphi technique (hereafter noted as eDelphi) to 

create an expert consensus statement for a standardized pediatric UDS report, focusing on form, 

structure, and content that leverages clinical decision support (CDS) within the electronic health record 

(EHR). In doing so, a reporting document could be created that had multidimensional benefit through 

clinical utility, billing efficiency, and data collection for research collaboration. We sought to incorporate 

appropriate language within the agreed-on documentation that would be compliant with typical United 

States billing requirements.  

 
 
MATERIAL AND METHODS: 
 

Study Design and Setting: 

This eDelphi study was approved by the Colorado Multiple Institutional Review Board (COMIRB 22-

1506). Conducting and REporting DElphi Studies (CREDES) criteria were used as guidelines when 

designing the study and reporting results.[8, 9, 11] 

 

Study Participants 

A group of pediatric urologists who regularly perform UDS were identified and invited via email to 

participate. A list of potential participants was compiled using published literature, publicly-available 

academic information, involvement in professional organizations, and word of mouth. Invites were sent 
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to 30 pediatric urologists hoping to recruit a sample size of at least 15. Potential participants were 

carefully selected representing varied geographic, gender, experience, practice type, specialty society 

involvement, and patient research collaboratives across North America like UMPIRE, Spina Bifida 

Association (SBA), and ICCS. While expertise was sought widely from a range of representative groups, 

experts represented themselves and not organizations with respect to views and comments. Members 

of Epic’s (a major North American EHR system) Pediatric Urology Specialty Steering Board were included 

to provide insight on how to leverage EHR CDS in a manner that would be feasible to implement. No 

EHR vendor employees participated in the design of this study. Survey participants were granted 

authorship of this study. Participants were not compensated for involvement. 

 

Survey Technique 

A three-round eDelphi survey was conducted between November 2022 and August 2023 to achieve 

convergence of opinion from our expert panel (Figure 1). Personalized, unique links to each round of 

surveys, which were created and housed in REDCap, were sent by email. Multiple reminders were sent 

each survey round to allow for maximal response rate. Each round of results was analyzed and then 

used to direct subsequent rounds of survey questions.  

 

Survey questions focused on UDS report organization and structure, important study elements, element 

definitions, discrete options for elements when appropriate, and EHR CDS. Automated language to 

support professional billing requirements for the various components of a pediatric UDS study were also 

considered. Participants were asked to rate importance of each element based on a Likert scale 

between 1 and 10 where 1 was ‘least important’, 5 was ‘neutral’ and 10 ‘critically important’. Open-

ended questions were optional at the end of each section for additional comments and potential 

inclusion in subsequent rounds. Responses were analyzed both as median and ranges of responses. 
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Median responses were chosen to avoid potential skew. Pre-defined consensus was set as a median 

score ≥ 8 to include an element or ≤ 2 to omit. Scores that fell between were re-queried in subsequent 

rounds. Results from each round were summarized and presented during the subsequent round and 

participants were invited to review and re-rate outcomes. Outcomes that reached consensus to not be 

included by the end of round two were not brought forward to round three. 

 

Round one centered on section headings and element inclusion along with determining standardized 

definitions and discrete options for elements and equations. Round two revisited elements which had 

not reached consensus within round one, introduced new elements suggested within round one’s open-

ended responses, introduced a sample pediatric UDS report template and automated EHR CDS with 

standardized nomenclature that would fit professional billing requirements.  Round three was a 

discussion reviewing the results from prior rounds using live virtual video-based discussion. A round 

three survey was also administered after the discussion to record responses. Those unable to attended 

virtually that day were sent a recording and summary statement then provided a survey of the same 

elements to vote upon. 

 

RESULTS: 

Demographic data 

A distinctive group of 30 providers participated, representing 27 different institutions across 21 US 

states, Washington D.C., and Canada (Figure 2). Baseline demographic and experience data is show in in 

Table 1. Participants reported interpreting an average number of five UDS studies per week (range 1–

22).  
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Survey Data 

In round one, participants reached consensus that a written pediatric UDS report should be divided into 

the following sections: indications, study conditions, procedure details, filling phase, radiologic findings 

(if applicable), incontinence and leak point pressures, voiding phase, and summary. Elements within 

each of these sections consisting of numerical, categorical, or free-text values were discussed and 

agreed upon. In round two, CDS consensus was reached, covering calculated estimated bladder capacity 

(EBC), calculated bladder compliance (cystometric capacity in mL divided by end fill or maximum 

detrusor pressure (Pdet) in cm H2O), dynamically presenting procedural options for different radiographic 

studies (cystogram vs voiding cystourethrogram) based on study conditions (patient did or did not void), 

and conditionally allowing for varied leak point pressure documentation based on the conditions under 

which the patient leaked (or did not leak) as well as optional summative risk stratification.[4, 12-16] A 

preliminary sample report was approved. In round three, six additional remaining elements were agreed 

on. Table 2 details the final elements for which there was consensus to include, noting in which round 

consensus was reached. Participants agreed upon standardized billing language that would be brought 

in for the various study components and correct associated Current Procedural Terminology (CPT®) 

codes in the United States (Table 3). A single institution’s billing department validated the language and 

associated codes (study author KOR).  Additional elements that were discussed but did not reach 

consensus to include are listed in Appendix Table 1. 

 

DISCUSSION: 

This report represents a diverse collaborative effort from experts across North America to find 

consensus across providers who practice at a wide array of institutions and have various subspecialty 

interests. This group was intentionally curated as they are not only authorities in their field surrounding 

UDS, but they also come from a variety of backgrounds, geographic locations, experience levels to amass 
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a multifaceted response. Collectively they came together to identify key elements which should be 

included that will serve as a guideline for pediatric UDS reporting, which is the first of its kind. 

 

Several studies have laid the foundation for collaboration and standardization with UDS in the pediatric 

population.[3, 4, 15, 17] One of these foundational studies was in 2014 by Austin et al. from the ICCS, 

which focused on assembling and defining up-to-date terminology for UDS in the pediatric 

population.[3] Shortly after in 2015, the ICCS published a standardization report on Urodynamic Studies 

of the Lower Urinary Tract in Children.[4] In this report, they defined different elements of evaluation 

and provided guidance on how to perform the study. Currently, pediatric urologists document UDS in 

their own unique ways, and anecdotally there appears to be a great deal of variability regarding how 

documents are organized and what is included. In some instances when patients changed institutions, 

UDS are repeated out of unfamiliarity with other centers’ protocols and documentation.   

 

Though no formal guidelines exist for pediatrics, in the adult world, the IUGA and the International 

Urogynecology Journal published guidelines on reporting of UDS in adults. [6, 7] We sought to 

complement these adult guidelines, incorporating many of these elements, while considering additional 

complexities that come with pediatric patients such as wide age range, differing developmental 

milestones, and frequent inability to cooperate. Just as pediatric medication dosing can be more 

nuanced, many pediatric UDS elements are best suited to normalization based on their size/age; 

additionally, there are some inherent differences in pediatrics that do not allow for direct transfer of all 

adult guidelines as children are not just small adults. We chose to build upon these foundational 

pediatric and adult UDS documents by focusing on documentation that leverages standardized 

nomenclature, with the goal of a structured UDS report template that is user friendly, appropriate for 
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both clinical and research purposes, promotes accurate language for billing purposes, and stores data 

using discrete data.  

 

The finalized consensus report identifies 93 elements that should be included in a pediatric UDS report 

based on applicable study conditions and findings. The authors acknowledge that number of elements 

appears daunting, though group discussion highlighted not every listed element always applies or must 

be documented with every study. CDS within the EHR can be extremely helpful through suggestions of 

elements based on reported study conditions, but instances will remain when professional judgement 

should take precedence. For example, if patient did not leak urine during the study, abdominal and 

detrusor leak point pressures would not show up as they do not apply, but the study authors would 

suggest that if the patient coughed or experienced Valsalva, documenting a provoked Pves might be 

useful. Built-in CDS was generally thought to be very helpful by ensuring applicable elements are 

documented correctly while increasing efficiency through minimizing the need to sift through 

nonapplicable questions. The CDS will primarily consist of elements such as automated calculations, 

clarifying question prompts, and branching logic so only applicable elements will be displayed.  

 

A secondary goal of this study was to achieve consensus on billing codes which would be automatically 

generated based on procedure selection for the future EHR report. These billing codes would include 

and generate supportive language which billers and coders look for as they are reviewing 

documentations. Not all institutions have providers do their own billing and coding; coders are often 

looking for specific wording and if not seen may cause coding queries which can lead to additional work 

for providers, variable billing, and unnecessary healthcare delays.  This standardized language should 

help increase coding consistency while minimizing coding queries. Codes and language were initially 
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created with stakeholder input from billing and coding specialists, presented in round two, and 

approved in that round. These elements are listed in Table 3.  

 

The goal of creating this standardized report was to balance detailed reporting with efficiency, 

maximizing documentation that will truly impact patient care. Additional elements that may be non-

essential or typically documented elsewhere in the EHR were purposefully not included to avoid 

duplicate documentation across a patient record. There were elements discussed that offered a greater 

level of detail with regards to the patient condition, study conditions and interpretation, but that did not 

reach ≥ 80% consensus, reflecting lack of perceived utility that might otherwise come at a cost of 

decreased documentation efficiency (and perhaps accuracy). Ultimately, the authors recognize that 

additional elements may be relevant depending on a particular patient's condition and history therefore 

may be added or modified at the discretion of the provider. 

 

Though this was not the primary aim of the study, we believe this report will be helpful for non-urology 

or less experienced providers interpreting UDS as we sought to include and agree on standardized 

definitions within the pediatric population. Furthermore, we included how different elements are 

calculated and an optional risk stratification element which may help facilitate transparency in 

interpretation and communication across care teams. 

 

One unknown with standardizing documentation is the impact on clinical care and outcomes. Other 

efforts to standardize care have resulted in narrower outcomes, including opioid prescribing protocols, 

perioperative care pathways like Enhanced Recovery After surgery, and more.[18, 19] Documentation 

itself is not strictly direct care but can influence it. By organizing UDS report elements into a standard 

template and using CDS to guide what to include, we hypothesize this will ensure better interrater 
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reliability, which has been highlighted to be poor for pediatric UDS in the past.[2] We plan to study this 

in the future after implementation. 

 

Strengths of this study included a large panel of pediatric urologists with varied geographic, 

demographic, institutional and organizational involvement. This study followed published best-practice 

guidelines for the development and execution of Delphi studies.[9, 11] Contributors participated in open 

discussion in round three though voting was conducted in private to prevent potential coercion or bias. 

We also allowed for those who could not make the virtual discussion a summary of topics discussed and 

the opportunity to weigh in through a post-discussion survey knowing it was not possible to 

accommodate all participants’ busy schedules.  Limitations included involvement only within North 

America, primarily the United States. The study does not examine how documentation might impact 

clinical care recommendations. Finally, the resulting recommendations and EHR document have not 

been used prospectively to prove its clinical and research applicability, but we plan to review the 

experience following implementation. 

 

 

CONCLUSIONS: 

This consensus report details the key elements and structure for pediatric UDS that have been agreed 

upon by an expert panel of pediatric urologists. This is an important step for collaboration and 

continuity of patient care as we live in an era where many patients move across the country as they 

grow. Further standardization of documentation should aid collaboration and research for patients 

undergoing UDS, as well as assist less experienced practitioners in performing and documenting key 

elements. Based on this information, development of a standardized UDS report template using EHR 

implementation principles is underway which will be openly available for pediatric urologists.  
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CDS= clinical decision support 
UDS=urodynamics 
CPT= Current Procedural Terminology 
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SBA= Spina Bifida Association 
ICCS= International Children's Continence Society  
UMPIRE= Urologic Management to Preserve Initial Renal Function Protocol for Young Children with 
Spina Bifida 
Pves=Vesical Pressure 
Pdet= Detrusor Pressure 
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