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ABSTRACT  

Introduction: There is increasing international recognition of the impact of variability in 
endoscopy facilities on procedural quality and outcomes.  There is also growing precedent for 
assessing the quality of endoscopy facilities at regional and national levels by using 
standardized rating scales to identify opportunities for improvement.   

Methods: With support from the North American and European Societies of Pediatric 
Gastroenterology Hepatology and Nutrition (NASPGHAN and ESPGHAN), an international 
working group of the Pediatric Endoscopy Quality Improvement Network (PEnQuIN) used 
the methodological strategy of the Appraisal of Guidelines for REsearch and Evaluation 
(AGREE) II instrument to develop standards and indicators relevant for assessing the quality 
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of facilities where endoscopic care is provided to children.  Consensus was reached via an 
iterative online Delphi process and subsequent in-person meeting.  The quality of evidence 
and strength of recommendations were rated according to the GRADE (Grading of 
Recommendation Assessment, Development and Evaluation) approach.  

Results: The PEnQuIN working group achieved consensus on 27 standards for facilities 
supporting pediatric endoscopy, as well 10 indicators that can be used to identify high quality 
endoscopic care in children.  These standards were subcategorized into 3 subdomains: 
Quality of Clinical Operations (15 standards, 5 indicators); Patient and Caregiver Experience 
(9 standards, 5 indicators); and Workforce (3 standards).   

Discussion: The rigorous PEnQuIN process successfully yielded standards and indicators 
that can be used to universally guide and measure high quality facilities for procedures 
around the world where endoscopy is performed in children.  It also underscores the current 
paucity of evidence for pediatric endoscopic care processes, and the need for research into 
this clinical area.   
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INTRODUCTION   

High quality endoscopic procedures in children require facilities that are specifically 
designed to assure best practice in pediatric populations.1–3  Generally speaking, there is a 
paucity of evidence to define best endoscopic practices for both children and adults, although 
a number of endoscopic societies have developed guidelines for the latter.4–9  To ensure 
optimal performance of pediatric gastrointestinal procedures, facilities that support 
endoscopy services in children require evidence- and consensus-based standards and 
indicators that focus on safety and efficacy.  Internationally, there are many different 
regulatory policies that pertain to endoscopy facilities that must also be followed to ensure 
local compliance.  Facilities that support endoscopy services for children must also have 
processes in place for outcomes assessment, as well as continual quality improvement 
activities.10,11  Finally, pediatric endoscopy should only occur in facilities that can ensure a 
child- and family-centered approach to care, with personnel that have been specifically 
trained for this purpose.2 

Across the world, pediatric endoscopy is currently performed in a wide variety of settings, 
including general operating rooms, multi-purpose procedure rooms, dedicated endoscopy 
suites and stand-alone surgical centers.1,12  In some pediatric practice models, procedures take 
place in rooms, units or suites that have been specifically dedicated for their purpose.13  In 
others, pediatric endoscopy services may be co-located in environments that care for adult 
patients undergoing gastrointestinal procedures.  In many pediatric care models, peri-
procedural services, including scheduling and pathology, may involve independent clinical 
operations and personnel.  As such, pediatric endoscopy facilities should not be defined by 
physical location alone, but instead by all personnel, equipment and operations involved in 
the provision of pediatric endoscopy services.7  

While facilities that provide combined adult/pediatric care can be beneficial from an 
efficiency standpoint, they should also provide a child- and family-centered environment and 
be staffed by personnel that are competent to provide care to children of different ages. This 
principle must also apply when pediatric endoscopy is performed in facilities that support the 
broader practice of multi-specialty ambulatory (i.e., day surgery) procedures.  Although 
multi-purpose centralization of pre- and postprocedural care may offer institutional benefits, 
it is critical that all facilities that provide endoscopy services for children are specifically 
designed to provide optimal endoscopic procedural performance and patient care that is safe, 
effective, timely and efficient.2  In short, it is important that all high quality facilities for 
pediatric endoscopy adhere to well-defined standards, regardless of procedural location, 
environment, patient population(s) served and organizational model.   

Notably, there has been international recognition of the impact of variability in endoscopy 
facilities on procedural quality and outcomes.14–16  In particular, the United Kingdom (UK) 
has established a national program to assure high quality endoscopy by assessing and rating 
procedural facilities in a transparent manner using a Global Rating Scale (GRS).9  The GRS 
was originally developed over 15 years ago to rate all endoscopy service centers in the UK 
involved in performing colon cancer screening in adults.  Over time, the GRS has been 
validated for a broad range of endoscopy services, and adopted to varying degrees as a 
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measure of facility quality in numerous other countries.14–16   Most recently, pilot work in 
England has adapted the GRS for pediatric endoscopy (P-GRS) with the goal of improving 
the quality of care for children in the UK within their nationally established framework.  It is 
now incumbent upon the greater international pediatric gastroenterology community to 
rigorously and comprehensively evaluate quality metrics published in the GRS, the P-GRS 
and all other published quality assurance instruments, with the goal of developing consensus 
around standards and indicators that should be used to assess endoscopy facilities serving 
children around the world. 

A principal aim of the Pediatric Endoscopy Quality Improvement Network (PEnQuIN) has 
been to outline international standards for all facilities, as a key domain of pediatric 
endoscopy, as well as indicators that can be used to measure their quality (Table 1).  Three 
specific subdomains of facility quality that align with the GRS are outlined: (1) Quality of 
Clinical Operations; (2) Quality of Patient and Caregiver Experience; and (3) Workforce.  
The PEnQuIN process was sponsored by both the North American and European Societies of 
Pediatric Gastroenterology Hepatology and Nutrition (NASPGHAN and ESPGHAN).  Its 
primary assumptions are that all standards and indicators identified through rigorous evidence 
review and consensus will be useful in the following ways: (1) To assess the quality of 
existing facilities where pediatric endoscopy is performed; (2) To serve as a basis for quality 
improvement activities at the pediatric endoscopy facility level; and (3) To provide guidance 
for institutions seeking to redesign existing or build new facilities for gastrointestinal 
procedures in children. 

METHODS 

With approval from NASPGHAN and ESPGHAN, a rigorous multi-step guideline 
development process, guided by the Appraisal of Guidelines for REsearch and Evaluation 
(AGREE) II instrument17, was used to structure the development of the PEnQuIN standards 
and indicators.  Proposed quality standards and indicators were derived from three sources: 
(1) a systematic literature review of Medline, EMBASE and Cochrane Central Register of 
Controlled Trials (CENTRAL); (2) a hand-search of lists of references from published adult 
consensus statements4,8,18,19; and (3) a survey of PEnQuIN working group members.  Titles 
and abstracts from 4505 records were reviewed and 54 potential quality standards and 62 
indicators were generated from the three aforementioned sources.  The Population, 
Intervention, Comparator, Outcome (PICO) approach was used to frame questions relevant to 
each potential quality standard and corresponding indicator(s).20,21  Evidence was mapped to 
each standard and corresponding indicator(s) and the Grading of Recommendation 
Assessment, Development, and Evaluation (GRADE) system was then used to assess the 
quality of evidence (‘very low,’ ‘low,’ ‘moderate’ or ‘high’).22  Consensus among the 
PEnQuIN working group was subsequently achieved via an iterative online Delphi process 
followed by an in-person consensus conference, with consensus defined as ≥80% agreement.  
The GRADE approach was then utilized to determine the strength of recommendation as 
‘strong’ (recommended) versus ‘conditional’ (suggested) for each quality standard that 
reached consensus.23  As per GRADE methodology, a ‘strong’ recommendation was defined 
as a broadly applicable standard that can be adopted across endoscopists and endoscopy 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

services despite variability in practice, whereas a ‘conditional’ recommendation was defined 
as suggesting that implementation may vary.  The choice to implement a ‘conditional’ 
standard should take into account patient values and preferences, available resources and the 
setting of implementation.23  Afterward, the quality standards and indicators reaching 
consensus were mapped to their relevant domain: (1) Facilities; (2) Procedures; or (3) 
Endoscopists and Endoscopists in Training.   

Standards related to endoscopy facilities are presented within this document along with 
related indicators and their definitions (e.g., binary (yes/no), rate (numerator representing 
actual performance numbers and denominator representing the number of opportunities for 
correct performance in a given setting or timeframe)).  Using the previously established GRS, 
we then mapped the facility-related standards to the GRS framework.9  Detailed methodology 
is outlined within the PEnQuIN overview document.24   

RESULTS 

The PEnQuIN working group achieved consensus for a total of 27 standards related to 
endoscopy facilities, with 10 related indicators that can be used to measure the quality of 
endoscopy services as means for continuous quality improvement at the facility level.  
Consensus was not reached, and no recommendations were made, for an additional standard 
(Supplemental Appendix 1, http://links.lww.com/MPG/C462).  Using the GRS as a 
framework, the PEnQuIN process found that all standards that achieved consensus could be 
mapped to one of 3 subdomains, with associated indicators: Quality of Clinical Operations 
(15 standards, 5 indicators); Quality of Patient and Caregiver Experience (9 standards, 5 
indicators); and Workforce (3 standards).  A fourth domain included in the GRS, entitled 
“Training,” was determined to be outside the scope of this document, which applies to all 
facilities, regardless of the presence or absence of trainees.  Standards and indicators that 
relate to training are included in an independent PEnQuIN consensus guideline that addresses 
endoscopist considerations, including training.25  

Each standard that reached consensus for inclusion in this PEnQuIN guideline on facility 
quality is presented below, with the strength of recommendation and quality of supporting 
evidence (according to the GRADE approach), a short discussion of the evidence considered 
and the voting results.  Indicators related to each standard are listed in accompanying tables, 
organized by the subdomains of facility quality.  The PEnQuIN working group assumed the 
likely use of electronic endoscopy reporting systems for facilitating data retrieval for specific 
indicators but did not mandate this or specify any particular system. 

FACILITY SUBDOMAIN 1: QUALITY OF CLINICAL OPERATIONS  

Quality of pediatric endoscopy must be assured before a procedure is performed, during its 
performance, as well as after the child has recovered from the procedure and left the facility.  
Despite wide variation in settings, best practices for endoscopy in children across all facilities 
can be standardized in accordance with available evidence and expert consensus, which in 
turn may inform regulatory policies.  Operational processes required to perform pediatric 
endoscopy must occur before, during and after procedures, with appropriate technical and 
personnel resources.  In addition, pediatric endoscopy facilities must incorporate mechanisms 
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for local oversight and formal review of endoscopic processes across the continuum of care.  
It is also critical that performance reports for both the facility and all associated personnel, 
including endoscopists, be generated and reviewed on a regular basis, with the goal of 
identifying opportunities for improvement. 

The following achieved consensus within the PEnQuIN working group as minimum 
standards of high quality clinical operations in pediatric endoscopy facilities, as measured by 
their 5 associated indicators (Table 2). 

Standard 1: Endoscopy facilities where pediatric procedures are performed should meet 
or exceed operating standards defined by the appropriate national or provincial/state 
regulatory authorities and be accredited to provide pediatric care. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
75.0%; agree, 20.8%; uncertain: 4.2% 

Key evidence: Although several important consensus statements and review papers have 
addressed the importance of a pediatric approach to designing and operating endoscopy 
facilities,1,10,12 there is little direct evidence to support this standard.  Pitetti et al performed a 
cross-sectional prospective observational study over three years, examining the impact of 
implementing the 2001 Joint Commission Sedation Guidelines at their pediatric hospital and 
demonstrated improved documentation across sedated procedures in children, including 
endoscopic procedures, along with less variation in care and fewer adverse events at the 
facility level.26  Similarly, Sheu et al found that participation in the American Board of 
Pediatrics’ Maintenance of Certification Part IV activities that emphasized standardized 
documentation practices during pediatric endoscopy led to improved completeness of 
endoscopy reporting, improved colonoscopy preparation and fewer adverse events.11 Adult 
studies in European countries have shown that adherence to national guidelines for sedation 
and cancer screening can improve endoscopic care.27,28  There is no direct evidence that the 
performance of pediatric procedures in locally or nationally accredited facilities is associated 
with better outcomes. 

Standard 2: Endoscopy facilities where pediatric procedures are performed should have 
a process in place for ensuring timely performance of elective pediatric endoscopic 
procedures, based on procedure indications and patient characteristics, that is in line 
with guidelines, when available. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
58.4%; agree, 33.3%; uncertain, 8.3% 

Key evidence: There is no evidence that procedures performed in a “timely manner” result in 
better outcomes in children undergoing endoscopy.  This is mainly because the studies 
necessary to determine this have not been conducted and the definition of what constitutes an 
appropriate time frame has not been established for children.  Avoidable morbidity occurring 
due to the lack of a diagnosis that would have been made had endoscopy occurred earlier is a 
reasonable definition of “untimely,” which can be used to guide discussion on what 
constitutes “timely” endoscopy.  This is reasonable as an assumption, and it is the opinion of 
this expert group, but it remains unsubstantiated by formal studies in the literature. 
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One single-center pediatric retrospective observational study comparing endoscopy occurring 
under general anesthesia versus sedation revealed a significantly longer time to procedure for 
patients with an anesthesia provider present (64 days) compared to patients who underwent 
procedural sedation provided by the endoscopist (22 days).  However, there was no 
difference between the two groups with regard to the number of emergency room visits or 
hospital admissions, both pre- and post-endoscopy.29  A national audit in Canada in the adult 
setting revealed that there is variability in meeting targets for wait times across centers; 
however, the impact of wait times on disease morbidity was not examined.30 

Standard 3: Endoscopy facilities where pediatric procedures are performed should have 
well-defined processes and policies in place to ensure high quality endoscopic care 
during after-hours and emergency procedures. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
54.2%; agree, 41.7%; disagree, 4.1% 

Key evidence: Consensus exists for the proposition that all pediatric endoscopy facilities 
should have specific processes in place that ensure all children who require urgent endoscopy 
after-hours and on weekends have procedural access.  Although the PEnQuIN working group 
recognized that some facilities may not act as a site for urgent and/or after-hours procedures 
in children, the consensus was that all endoscopy services for children should have processes 
in place to communicate (e.g., via website, automated message) where patients who require 
emergent procedures can receive them.  There is limited direct evidence that after-hours and 
emergency access to endoscopy improves clinical outcomes of pediatric patients, for example 
by reducing morbidity, mortality or length of stay.  Russell et al investigated whether 
implementation of an algorithm to provide rapid access to endoscopy after button battery 
ingestion in children reduced morbidity.31  Time to endoscopy was reduced from 183 minutes 
(n=4) minutes to 33 minutes (n=7).  Furthermore, a tracheoesophageal fistula was diagnosed 
in the pre-intervention group, while no patients in the post-intervention group experienced 
injury from the ingestion.   

There is some limited, indirect evidence that adult patients may benefit from high quality 
endoscopy during evening and weekend hours.  In a letter to the editor, Davies et al reported 
that instituting a rotating list of providers facilitated urgent endoscopy on weekends among 
adult patients, and reduced length of stay by 23 inpatient days across 58 patients requiring 
access to weekend procedures during the study period.32  Of course, there is likely wide 
variation in how hospitals and larger hospital systems ensure after-hours access.  For 
example, practitioners may need to utilize general surgical settings, as opposed to dedicated 
endoscopy facilities.  Survey data suggests this can limit access to a trained workforce, 
including endoscopy nurses.33  In certain scenarios or locales, it may be appropriate to 
designate regional referral centers for urgent endoscopy, and for outlying facilities to develop 
effective systems for rapid transfer of appropriate patients. 

Standard 4: Endoscopy facilities where pediatric procedures are performed should 
implement and monitor adherence to preprocedure policies that ensure best practice in 
pediatric care. 
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GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
58.3%; agree, 41.7% 

Key evidence: Examples of preprocedure policies include antibiotic prophylaxis guidelines, 
antithrombotic agent guidelines, surveillance schedules, diabetes mellitus management 
guidelines, sedation/anesthetic risk assessment guidelines, allergy or drug sensitivity 
guidelines and procedural pause.4  Although adhering to and monitoring compliance with 
preprocedure protocols are likely sensible means of mitigating procedural risks34, particularly 
infection, bleeding and sedation, there are limited data for this and few pediatric-specific 
studies.  In terms of antibiotic prophylaxis, a Cochrane systematic review concluded that its 
use in adults with cirrhosis and upper gastrointestinal bleeding was beneficial.35  Another 
Cochrane systematic review found a significant reduction in the incidence of peristomal 
infection with prophylactic antibiotics after percutaneous endoscopic gastrostomy placement 
in adults.36  In terms of understanding the impact of antithrombotic agents, Hui et al 
performed a large, seminal study of polypectomy that found anti-coagulant agents 
(particularly warfarin), but not anti-platelet agents, were associated with an increased risk of 
bleeding.37  One pediatric study by Hoffman et al, a prospective abstraction of 960 procedural 
records, found 4.2% of patients to have sedation-related adverse events (hypotension, 
bradycardia, hypoxemia); these were significantly reduced when American Academy of 
Pediatrics or American Society of Anesthesiologists structured assessments were used to 
determine the best type of sedation  to employ.38 There is no pediatric or adult evidence to 
determine whether facilities that closely monitor adherence to preprocedure fasting guidelines 
have improved outcomes. 

Standard 5: Endoscopy facilities where pediatric procedures are performed should 
implement and monitor adherence to intraprocedural policies that ensure best practice 
in pediatric care . 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
54.2%; agree, 37.5%; disagree, 8.3% 

Key evidence: Examples of intraprocedure policies include photo/video documentation of 
terminal ileal intubation, patient monitoring and evaluation of bowel preparation quality.4  
There is no direct pediatric evidence that links adherence to intraprocedural policies and 
patient outcomes, including policies that call for photo-documentation of procedural 
landmarks, documentation of patient physiologic monitoring or documentation of bowel 
preparation quality.  There are several adult guidelines that support photo or video 
documentation of key anatomical landmarks to corroborate complete examination,4–6,39–42 and 
two that link photo documentation to improved outcomes, such as polyp detection rates43 and 
upper gastrointestinal neoplasm detection rates.44  No pediatric or adult studies have shown 
that documentation of intraprocedural patient physiologic monitoring improves outcomes.  
Similarly, pediatric evidence for benefits from routine evaluation and documentation of 
bowel preparation is limited.  A retrospective study in children45 and a prospective, multi-
center registry46 both found that documentation of poor bowel preparation is associated with 
a reduced likelihood of terminal ileal intubation.  However, bowel preparations in these 
studies were not uniform and the quality of preparation was variably reported.  Nevertheless, 
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these findings parallel those of several adult studies that have linked inadequate bowel 
preparation to significantly lower cecal intubation rates.47–52  Although one study of adults 
undergoing colonoscopy showed no significant association between bowel preparation scores 
and adenoma detection,53 another systematic review demonstrated higher Boston Bowel 
Preparation Scale scores to be associated with higher polyp detection rates and more 
complete procedures.54  No pediatric studies have linked bowel preparation quality to 
diagnostic yield. 

Standard 6: Endoscopy facilities where pediatric procedures are performed should 
implement and monitor adherence to postprocedural policies that ensure best practice 
around the discharge of pediatric patients after endoscopic procedures.  

GRADE: Conditional recommendation, no evidence.  Vote: strongly agree, 47.8%; agree, 
47.8%; uncertain, 4.4% 

Key evidence: Examples of postprocedural policies include assessment of readiness for 
discharge and follow-up of pathology results.4  There is limited evidence in either pediatric or 
adult patients that implementation and adherence to postprocedural policies or best practices 
around discharge of pediatric patients after endoscopic procedures, are associated with 
improved outcomes.  Nevertheless, consensus dictates that upon discharge written details of 
the procedure should be provided to patients and their families, as well as any physician who 
may become involved in plans for postprocedural care.  Among adults, Spodik et al 
demonstrated that provision of a procedure report at the time of discharge reduced patients’ 
postprocedure anxiety, improved their recall of findings and recommendations and improved 
adherence to recommendations.55  Canadian Association of Gastroenterology (CAG) 
consensus guidelines recommend that adult endoscopy facilities provide specific information 
in a discharge report, including plans for follow-up that have been or will be made, as well as 
contact information for the medical team.4 

Standard 7: Endoscopy facilities where pediatric procedures are performed should 
follow institution or facility policies regarding implementation of preprocedural and 
postprocedural safety and quality checklists. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
37.5%; agree, 58.3%; uncertain: 4.2% 

Key evidence: Examples of safety and quality checklists include time-out protocols and 
readiness for discharge assessment tools.  The World Health Organization (WHO) developed 
the Surgical Safety Checklist (SSC) in 2008 to improve patient safety, increase 
interprofessional communication and reduce medical errors.56  Following international 
implementation of the SSC, several studies and meta-analyses have demonstrated 
improvements in morbidity and mortality57–61 and a decrease in medical insurance claims,62 
although concerns for added work burden pervade.  Currently, there is no direct evidence that 
implementing endoscopy checklists leads to improvements in patient outcomes related to the 
performance of endoscopic procedures in either adults or children.  Effectiveness of the SSC 
in surgical settings may vary with adherence to protocols.61  Embedding checklists into 
operating rooms has been shown to increase compliance with the time-out process,60 while 
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implementing workflows that monitor adherence may improve SSC completion rates.63  A 
more recent study by Zingiryan et al showed improvement in communication but no change 
in surgical outcomes following implementation of a SSC after a 2-year longitudinal follow-
up.64  Data are needed on the effectiveness of a SSC for endoscopic procedures, including 
those performed in children. 

Standard 8: Endoscopy facilities where pediatric procedures are performed should 
implement policies to monitor and ensure the timeliness and completeness of procedure 
reporting. 

GRADE: Conditional recommendation, no evidence.  Vote: strongly agree, 37.5%; agree, 
50.0%; uncertain: 12.5% 

Key evidence: There is currently no published evidence that the timeliness or completeness 
of procedure reporting has an impact on patient clinical outcomes associated with 
gastrointestinal procedures in children.  Nevertheless, in line with published quality standards 
for gastroenterologists who perform endoscopy in adult patients, the committee agreed that 
high quality pediatric endoscopy should include complete procedural summaries that are 
entered into the patient record in a timely manner.  In one prospective study, adult patients 
who were provided an endoscopy report immediately after a procedure had decreased 
postprocedure anxiety and better recall of procedural findings.55  The same study found no 
demonstrable impact of immediately providing endoscopy reports on patient satisfaction.  
Currently, several guidelines for endoscopy report completeness exist,4,19,65,66 whereas what 
represents ‘timely’ entry has not been determined.  A full discussion of the importance of 
high-quality procedure reporting to pediatric care can be found in the related PEnQuIN 
guideline on endoscopy reporting elements.67   

Standard 9: Endoscopy facilities where pediatric procedures are performed should 
implement policies to monitor and ensure appropriate reprocessing and traceability of 
all endoscopic equipment. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
91.7%; agree, 8.3% 

Key evidence: Although there is strong consensus that reprocessing of endoscopic equipment 
must be performed appropriately, there is no direct evidence that this positively impacts the 
outcomes of children undergoing endoscopic procedures.  Nevertheless, given the potential 
serious consequences of infectious contamination,68–70 it seems prudent to recommend 
standard, best practices for endoscopic equipment cleaning, as well as for equipment tracing 
that can allow identification of exposed patients and early intervention, if required. 

Standard 10: Endoscopy facilities where pediatric procedures are performed should 
have a process in place for the proper handling, labeling and processing of tissue and 
other endoscopically obtained specimens. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
87.5%; agree, 12.5% 
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Key evidence: There is limited, indirect evidence that standardizing processes for handling, 
labelling and processing of tissue specimens obtained during pediatric endoscopy can 
improve clinical outcomes, although the recommended practice of confirming specimen 
labels is incorporated within the WHO’s SSC.56  Nevertheless, the PEnQuIN working group 
strongly agreed that inappropriate handling or mislabeling of tissue specimens can impact 
clinical outcomes through misinterpretation and/or misclassification of disease.  One study of 
tissue specimens obtained from adult patients found that standardizing biopsy processing to 
ensure that specimens are embedded perpendicularly, with the mucosal surface facing 
upwards on the slide, improved diagnostic yield, as measured by the diagnostic confidence of 
the histopathologists, from 46% to 60%.71 

Standard 11: Endoscopy facilities where pediatric procedures are performed should 
monitor their rate of mishandled, mislabeled or misprocessed tissue specimens and 
report the results to the appropriate institutional or facility oversight committee. 

GRADE: Conditional recommendation, no evidence.  Vote: strongly agree, 56.5%; agree, 
34.8%, uncertain: 8.7% 

Key evidence: There are no studies addressing this question, therefore no conclusions can be 
drawn about whether undergoing pediatric endoscopy in a facility that has a process in place 
to document, monitor and report results of tissue sample handling leads to improved 
outcomes.  One European adult position paper on quality standards in upper endoscopy 
authored in collaboration between gastroenterologists and surgeons suggests that this should 
be aspired to.41 

Standard 12: Endoscopy facilities where pediatric procedures are performed should 
monitor their rate of serious adverse events from pediatric endoscopic procedures and 
anesthesia using a reliable system and report the results to the appropriate institutional 
or facility oversight committee. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
87.5%; agree, 12.5% 

Key evidence: Immediate and late adverse events associated with endoscopy and/or 
anesthesia have been variably defined, and are generally recognized to involve at least one or 
more of the following clinical outcomes: non-completion of a planned procedure, admission 
to hospital, prolongation of existing hospital stay, additional procedure(s) or subsequent 
medical consultation.72  The adverse event literature has outlined standardized nomenclature 
and consensus definitions for adverse events and their severity in adult endoscopy 
patients.34,72–75  Comparatively, there is limited literature that characterizes adverse events 
related to endoscopy in children76,77, and no agreed upon lexicon for the reporting of pediatric 
endoscopy adverse events, which has hampered multicenter data collection and analysis.75   

Although there is relatively strong consensus that all endoscopy facilities should track and 
appropriately report adverse event rates related to the performance of gastrointestinal 
endoscopy in children, there is only limited, indirect evidence that this practice can improve 
clinical outcomes.  Furthermore, expected adverse event rates for most procedures in adults 
and in children have been imprecisely calculated, and are considered to be very low.77,78  The 
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paucity of events may complicate calculations to determine observed over expected event 
rates, and may lend an impracticality to a recommendation that reporting occur on a regular 
basis.79,80  In adults, national registries that track event rates across centers have improved the 
potential to identify outliers, as well as opportunities to mitigate patient risks associated with 
endoscopic procedures.78–92  There is consensus that pediatric endoscopy facilities would 
benefit from the development of similar large registries to which adverse event rates could be 
reported.    

Standard 13: Endoscopy facilities where pediatric procedures are performed should 
maintain a comprehensive quality improvement program incorporating formal, 
standardized review of performance reports at both facility and endoscopist levels. 

GRADE: Conditional recommendation, low quality evidence.  Vote: strongly agree, 58.3%; 
agree, 29.2%, uncertain: 12.5% 

Key evidence: Although there is good consensus for regularly conducting and monitoring 
formal, standardized reviews of pediatric endoscopy services at the facility and endoscopist 
level (e.g., wait times, adverse event rates and terminal ileal intubation rates), there is no 
evidence that this practice improves patient outcomes.  Guidelines from CAG and others have 
similarly accepted low GRADE evidence for such a standard in stating that formal review of 
reports, with regular monitoring, are needed in endoscopy facilities to maintain quality of 
endoscopy procedures in adult patients.4,8,14  Pediatric data are limited to a few abstracts that 
have studied candidate quality indicators for upper endoscopy93 and ileocolonoscopy93,94; 
these data suggest that conducting reviews of quality metrics in pediatric endoscopy facilities 
may provide a means for assessing and benchmarking performance quality of endoscopic 
procedures in children. 

Standard 14: Endoscopy facilities where pediatric procedures are performed should 
have an internal oversight committee/team with representation from pediatric 
specialists to monitor adherence to best practice guidelines, implement changes and 
communicate closely with clinical and business operational leadership. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
25.0%; agree, 58.3%; uncertain, 12.5%; disagree, 4.2% 

Key evidence: Although there is consensus that endoscopy facilities where pediatric 
procedures are performed should each have an internal oversight committee/team to monitor 
adherence to best practice guidelines, there is no direct evidence to support this standard 
either in pediatric or in adult literature.  There is also limited evidence across procedural 
fields in general to suggest that participation in recognized quality assurance programs may 
improve outcomes.  Pertaining to endoscopy, a prospective randomized study of Polish 
colonoscopists, whose endoscopy group leaders were randomized to attend or not attend a 
national program to improve adenoma detection rates, suggested that monitoring and 
reporting quality indicators in facilities where endoscopy is performed in adults could lead to 
collective improvement.95  In a UK study, regular audits of colonoscopy quality have been 
shown to improve procedural performance.96  In this study, two audit cycles were completed 
between 1999 and 2002.  Changes to practice were based on results of the audits and also 
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considered the opinions of relevant staff.  The colonoscopy completion rate improved after 
the audit cycles from 60% initially to a final adjusted completion rate of 94%. 

Standard 15: Endoscopy facilities where pediatric procedures are performed should 
systematically and regularly review current indicators of quality and safety of all 
pediatric endoscopic procedures and implement appropriate changes to ensure 
compliance. 

GRADE: Conditional recommendation, no evidence.  Vote: strongly agree, 41.7%; agree, 
58.3% 

Key evidence: Gaps persist in the establishment of pediatric endoscopy quality guidelines as 
well as the collection of data necessary to provide evidence for the impact of such guidelines 
on procedural outcomes.  Endoscopy safety and quality guidelines have been established with 
adult gastroenterology associations and national systems for quality improvement, although 
evidence to support their benefits in terms of patient outcomes remains limited.4,97  Other 
quality improvement programs, such as the American College of Surgeons’ National Surgical 
Quality Improvement Program, have been associated with improved safety and quality 
outcomes, including mortality, morbidity and infections across a range of academic-, 
community- and private practice-based settings.98  Nevertheless, there is strong consensus 
that the development and implementation of pediatric-specific endoscopy guidelines to 
improve endoscopy quality and safety outcomes should be pursued. 

FACILITY SUBDOMAIN 2: QUALITY OF PATIENT AND CAREGIVER EXPERIENCE 

Providing high quality care for children undergoing endoscopy invariably involves ensuring 
high quality communication and experiences for their caregivers as well.  From a patient- and 
caregiver-centered care perspective, high quality endoscopic procedures begin with a 
seamless, timely scheduling process that includes clear instructions for procedure preparation.  
Children and their caregivers should be assured of high quality processes on the day of the 
procedure that are efficient, but are also designed to maintain patient safety and comfort 
during preprocedure operations, the procedure itself, as well as after the procedure, during a 
recovery phase.  Upon discharge from the procedural encounter, high quality endoscopic care 
ensures that processes are in place should there be concerns raised by patients, caregivers or 
providers for late adverse events.  In addition, all patients, caregivers, referring physicians 
and germane members of a patient’s healthcare team, should receive effective and timely 
counseling regarding all procedural findings, including pathology.  The PEnQuIN working 
group achieved consensus on the following standards for assuring high quality care of 
patients undergoing pediatric endoscopy, as well as their caregivers, as measured by the 5 
associated indicators (Table 3). 

Standard 16: Endoscopy facilities where pediatric procedures are performed should 
ensure that the services they provide are patient- and family-centered. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
50.0%; agree, 33.3%; uncertain, 16.7% 

Key evidence: To improve the patient and caregiver experience, pediatric endoscopy units 
should utilize patient-centered processes for routine, diagnostic, therapeutic and emergency 
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procedures that are specifically geared toward the care of children and their families.  There 
is weak evidence that patient-centered processes of care can effectively improve the patient 
and/or family experience.  This matter has been only indirectly addressed through prospective 
studies of adult patient satisfaction, which have identified the following determinants: 
endoscopy unit environment, staff attitude, patient comfort, clarity of communication with 
the endoscopist and patient wait times.16,99,100 

Standard 17: Patients and/or caregivers should receive appropriate information about 
the endoscopic procedure before the procedure date. 

GRADE: Conditional recommendation, low quality evidence.  Vote: strongly agree, 75.0%; 
agree, 20.8%; uncertain, 4.2% 

Key evidence: Although there was consensus that patients should receive preprocedure 
information, there is very little direct evidence that this standard improves endoscopy 
outcomes in children.101–103  Survey studies of both pediatric and adult patients/caregivers 
suggest that those who receive standardized patient information handouts have more 
preprocedure knowledge of potential adverse events and feel more prepared.101,104  
Standardized informational handouts may also improve patient knowledge of and satisfaction 
with the procedural experience, and may reduce preprocedure anxiety as well as 
intraprocedural distress.102,105  However, these studies also reveal some complexity to the 
impact of providing patients with standardized preprocedure information.  Among children, 
preprocedure knowledge of endoscopy was associated with greater anticipatory anxiety, but 
less intraprocedural distress and more favorable attitudes toward undergoing repeat 
procedures.102,103  Studies in adults demonstrate mixed results of presenting preprocedure 
information, particularly via video, with regard to anxiety reduction.106–110  Procedural 
outcomes may also be affected, as suggested by one study that showed higher colonoscopy 
completion rates in patients who received preprocedure information.105 

Standard 18: Endoscopy facilities where pediatric procedures are performed should 
have a clear and well-defined process for communicating instructions that ensure 
effective, age-appropriate and patient- and family-centered bowel preparation. 

GRADE: Conditional recommendation, low quality evidence.  Vote: strongly agree, 70.8%; 
agree, 25.0%; uncertain, 4.2% 

Key evidence: There is consensus that adequate bowel preparation is critical to the 
performance of successful pediatric ileocolonoscopy, and that endoscopy facilities should 
ensure best practices for communicating bowel preparation instructions to children and their 
families.  Although various patient education interventions have shown variability in 
effectiveness for improving the quality of bowel preparation, the overall quality of evidence 
for this in pediatrics is low, due to small sample sizes, significant trial design heterogeneity 
and the different educational interventions studied.  Maxwell et al111 measured bowel 
preparation quality and found no significant benefit of using an educational cartoon over the 
standard instructions.  Brief et al112 demonstrated better quality preparations in pediatric 
patients who received their instructions via a smartphone application compared to standard 
written instructions.  Studies of adult patients have also demonstrated superiority of 
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smartphone apps to deliver prep instructions and education.113,114  Interactive social media,115 
educational videos116 and text reminders117 have also demonstrated efficacy in small trials of 
adult patients undergoing colonoscopy, and may even improve cecal intubation rates.105,115 

Standard 19: Endoscopy facilities where pediatric procedures are performed should 
have pediatric-specific, patient- and family-centered processes for preoperative and 
recovery phases of care. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
58.3%; agree, 37.5%; disagree, 4.2% 

Key evidence: To enhance the patient and caregiver experience, pediatric endoscopy units 
should utilize patient-centered processes for preoperative and recovery phases of care that are 
geared towards pediatric patients and their families.  Examples include availability of child 
life experts, a dedicated place for caregivers to wait during procedure, and parental presence 
at induction.  As mentioned, evidence that patient-centered processes of care can effectively 
improve the patient and/or family experience is weak and has only been indirectly addressed 
in prospective studies of adult patient satisfaction.16,99,100 

Standard 20: Endoscopy facilities where pediatric procedures are performed should 
ensure availability of pediatric-specific monitoring and resuscitation equipment. 

GRADE: Strong recommendation, moderate quality evidence.  Vote: strongly agree, 100% 

Key evidence: There is direct pediatric evidence that electronically monitoring both healthy 
and medically complex infants and children undergoing sedated gastrointestinal endoscopy 
with pediatric-specific continuous pulse oximetry and electrocardiogram equipment leads to 
increased detection of dangerous vital signs in children and improves their safety.118,119  Other 
examples of equipment that may need to be pediatric-specific in their design include 
endotracheal tubes, masks and blood pressure cuffs.  There is also rigorous randomized 
controlled evidence showing that the addition of capnography to the electronic monitoring of 
infants and children undergoing sedated endoscopy decreases apnea and disordered 
respiration, as well as hypoxemia.120  Although the evidence is less direct, it is important to 
recognize supportive studies in adult patients undergoing routine and advanced endoscopic 
procedures that have similarly found the use of capnography to reduce apnea, disordered 
respiration, hypoxemia and arrhythmias.121,122 

Beyond single trials, there are also systematic reviews and meta-analyses (including one with 
pediatric evidence)123 that show that adding capnography into the electronic monitoring of 
sedation for gastrointestinal endoscopy reduces not only moderate and severe hypoxemia, but 
also other morbidity (e.g., cardiovascular events) and mortality.123,124  Overall, there is a 
preponderance of evidence that generally speaks to electronic monitoring as an important 
means of detecting physiologic changes in patients undergoing sedation for gastrointestinal 
procedures, and for prompting interventions to prevent adverse events.  Although less direct, 
it is reasonable to assume that monitoring devices should be sized for pediatric patients to 
achieve best efficacy. 

Standard 21: Endoscopy facilities where pediatric procedures are performed should 
ensure availability of endoscopic equipment that is age/size/weight appropriate. 
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GRADE: Strong recommendation, very low quality evidence.  Vote: strongly agree, 91.7%; 
agree, 8.3% 

Key evidence: The availability of age, size and weight appropriate endoscopes and related 
equipment is generally considered of critical importance in performing endoscopy.  
Nonetheless, only indirect evidence exists on the importance of pediatric-specific equipment.  
Upper endoscopy and ileocolonoscopy have been well described in populations of children 
and small infants (i.e., <10 kilograms) who require smaller sized equipment to allow 
procedural performance while maintaining patient safety.125,126  Normal anatomic, as well as 
congenital or acquired anatomic variation in children, may also be relevant when considering 
appropriate equipment.  NASPGHAN, ESPGHAN as well as the American and European 
Societies for Gastrointestinal Endoscopy (ASGE and ESGE) all suggest using size- and 
weight-specific equipment in the performance of pediatric endoscopy.2,3,34  Additional 
considerations of pediatric endoscopic equipment may be posed by the channel size of 
appropriately sized endoscopes, which may limit choice of accessories that can be passed for 
use during procedures.  With improvements in technology, more pediatric appropriate 
equipment may lead to improvements in procedural feasibility and quality.  Use of high 
definition endoscopes may also be important in pediatrics, but direct evidence for this is also 
lacking.  In one prospective study in adults, the generational age of a colonoscope was a 
significant factor in improved adenoma detection rate.127 

Standard 22: Pediatric patients are discharged postprocedure according to 
predetermined standard discharge criteria, with clear documentation of readiness for 
discharge. 

GRADE: Conditional recommendation, No evidence.  Vote: strongly agree, 29.2%; agree, 
58.3%; uncertain, 12.5% 

Key evidence: Although there is consensus that pediatric patients should be discharged using 
standardized discharge criteria (e.g., Aldrete score128, Observer’s Assessment of 
Alertness/Sedation Scale129, Dartmouth Operative Conditions Scale130, Pediatric Sedation 
State Scale131) and that facility processes should ensure clear documentation of a patient’s 
readiness for discharge, there is no evidence among pediatric patients that this practice 
improves clinical outcomes.  Guidelines for adults132 recommend that after completion of 
endoscopic procedures, patients should be observed for adverse effects from instrumentation 
and sedation, if administered.  The length of the follow-up observation is dependent on the 
perceived risk to the patient.  Patients may be discharged from the endoscopy unit or 
postprocedure recovery area once vital signs are stable, and the patient has reached an 
appropriate level of consciousness.  Despite the appearance of appropriate recovery, it is well 
recognized that patients may have a prolonged period of amnesia and/or impaired judgment, 
as well as impaired cognitive and motor reflexes, after sedation.  Quality indicators that apply 
to adult units should be considered for pediatric endoscopy units; in particular, each unit 
should have a written policy describing the criteria patients must meet before being 
discharged from the unit.39  In addition, it should be clearly documented that the patient has 
achieved these criteria prior to discharge. 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

Standard 23: Endoscopy facilities where pediatric procedures are performed should 
implement and monitor adherence to a policy to ensure pediatric patients and/or 
caregivers are notified of pathology findings in a timely manner and receive appropriate 
follow-up instructions. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
56.5%; agree, 39.1%, disagree, 4.4% 

Key evidence: There are no studies which demonstrate that policies that call for timely 
communication of follow-up instructions and pathology reports are beneficial to patient 
outcomes.  Instead, several studies show that communication after procedures is variable in 
terms of whether it occurs, how it occurs and  what  information is communicated.  One 
small, retrospective single-institution pediatric study reported communication of 
postprocedure pathology results and treatment plans to be suboptimal, with only 40% of 
families notified of these details during a postprocedure phone call.101  Future studies may 
need to account for the complexity of pediatric facilities, which may span multiple locations.   

Among adult patients, Spodik et al found that receipt of discharge instructions along with a 
copy of the procedure report can reduce postprocedure anxiety.55  Yet, De Jonge et al, who 
conducted a large, pre- and postprocedure survey study, found that most adults did not know 
how they would receive results after screening colonoscopy.104  Both Spodik and De Jonge 
discuss the importance of clear communication to patients about postprocedural details, 
including pathology findings and directions for follow-up.  Nevertheless, there remains no 
direct evidence that this practice improves patient outcomes. 

Standard 24: Endoscopy facilities where pediatric procedures are performed should 
systematically solicit pediatric patient and/or caregiver feedback, report the results to 
the service and to the institution’s or facility’s quality committee and implement 
appropriate remediation plans in a timely manner. 

GRADE: Conditional recommendation, no evidence.  Vote: strongly agree, 20.8; agree, 
62.5%; uncertain, 16.7% 

Key evidence: Although there is consensus that feedback from pediatric patients and their 
families following procedures should be solicited and used to improve facility processes as an 
important aspect of patient-centered care, there is no direct or indirect evidence that 
solicitation of such information improves patient outcomes and/or the quality of pediatric 
endoscopic procedures. 

FACILITY SUBDOMAIN 3: WORKFORCE  

At the most basic level, performance of high quality endoscopy requires a competent 
endoscopist and dedicated personnel who contribute to procedures in myriad ways, including 
room preparation, processing and reprocessing equipment, patient monitoring, documentation 
of patient care and provision of technical support during endoscopic maneuvers that require 
assistance.  Local and regional regulations may determine minimum staff requirements across 
the continuum of a procedure, including in preprocedure areas, in the procedure room and 
during postprocedural care.  Qualified personnel who assist in endoscopy may include fully 
licensed “registered” nurses, licensed practical nurses, advanced practice providers (i.e., 
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nurse practitioners, physician assistants), nursing assistants and technicians.  Pediatric 
endoscopy personnel must also include administrative staff who are trained in the 
complexities of endoscopy scheduling, as well as the assessment of equipment needs and 
procurement.  As always, across all roles and responsibilities, it is patient safety that remains 
paramount and should dictate training, staffing and maintenance of competence in the 
pediatric endoscopy unit.  However, high quality facilities for pediatric gastrointestinal 
procedures should also be staffed by personnel who are able to assure efficiency in clinical 
operations, while maintaining a patient- and caregiver-centered approach to endoscopic care. 

The following achieved consensus within the PEnQuIN working group as minimum 
standards regarding personnel who staff high quality pediatric endoscopy facilities: 

Standard 25: Endoscopy facilities where pediatric procedures are performed should 
have the personnel and technical resources required by national and/or provincial/state 
standards to complete all planned pediatric procedures safely and effectively. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
75.0%; agree, 25.0% 

Key evidence: Although consensus dictates that clinical outcomes of endoscopy in children 
will be positively affected if patients and their caregivers are cared for by adequate numbers 
of well-trained staff133 using of appropriate equipment,1,12 there is no pediatric evidence for 
this standard, and adult evidence is indirect and imprecise.  Shah et al performed a 
population-based comparison of adult gastrointestinal procedure facilities in Canada in 2007 
and found that procedures performed in adult patients in private offices, which at that time 
were exempt from sedation, endoscopic disinfection and credentialing regulations, were more 
likely to be incomplete, as compared with procedures performed in academic or community-
based hospitals.134  Evidence that quality and number of staff present affect procedural 
outcomes is similarly indirect.  Dellon et al performed a multi-center retrospective study that 
determined that procedures in adult patients that were performed with nurses with at least 6 
months endoscopy experience, as well as procedures performed with at least 2 nurses, were 
associated with higher polyp detection rates.135 

Standard 26: Endoscopy facilities where pediatric procedures are performed should 
facilitate attendance to appropriate high quality educational programs for all staff, 
including those required by endoscopy facility personnel to maintain necessary and up 
to date skills and certifications. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
75.0%; agree, 25.0% 

Key evidence: There is consensus that participation by endoscopy staff in educational 
programs should be a facility priority despite no direct evidence of impact on pediatric 
procedural outcomes.  A single pediatric study suggests that interdisciplinary staff 
participation in simulation-based training of crisis resource management skills was perceived 
to be beneficial for improving outcomes by staff members of all experience levels.136  In the 
adult context, educational programs for staff involved in the performance of endoscopic 
procedures are more widely available, cover multiple procedural domains (e.g., technical 
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skills, non-technical skills, cognitive skills) and have been shown in a number of studies to 
affect clinical outcomes.14,95,127,137–139 

Standard 27: All endoscopy facility personnel working with endoscopists, directly or 
indirectly, in pediatric endoscopy service delivery should be trained and certified as 
having competence to perform specified routine and/or emergency pediatric endoscopic 
procedures according to appropriate standards. 

GRADE: Conditional recommendation, very low quality evidence.  Vote: strongly agree, 
54.2%; agree, 29.2%; uncertain, 12.5%; disagree, 4.1% 

Key evidence: There is consensus that endoscopy personnel, including nurses, technicians 
and anesthesiologists, should be specially trained and certified to perform both routine and 
emergency procedures in children.  In a similar vein, training through a hospital or a 
gastrointestinal society is recommended for both nurses and technicians working with adult 
patients.140  Although there is no direct pediatric evidence that training and certification 
improves patient outcomes, one study of nursing experience with adult endoscopic 
procedures found a positive relationship between experience level and rate of polyp detection 
in adults undergoing screening colonoscopy.135  Requirements for anesthesiologists and their 
delegates who care for children undergoing gastrointestinal procedures may depend upon the 
type of anesthesia being administered (e.g., moderate sedation or general anesthesia).1 

DISCUSSION 

The goal of the PEnQuIN working group in developing this document was to achieve 
consensus on a list of key standards that should be upheld in all facilities around the world 
where endoscopy is performed in children, in accordance with the best evidence and clinical 
outcomes.  Each indicator that was identified can be continuously measured at a facility, 
group practice and individual provider level, as appropriate.  The standards and indicators 
outlined in this document are intended to guide and measure endoscopic care processes, and 
to ensure that high quality procedures are occurring.  Although consensus was achieved, it 
must be recognized that most PEnQuIN standards are ‘conditional’ recommendations, 
indicating that they are likely to be associated with desirable outcomes but are not mandatory.  
Instead, the PEnQuIN standards should be prioritized for implementation by endoscopists and 
endoscopy services, taking into account patient values and preferences, and considering the 
resources available as well as the setting in which the standards will be implemented.23  
Ideally, the PEnQuIN standards provide a guide for the development of endoscopy services, 
regional and national pediatric endoscopy facility accreditation, and for assuring consumer 
transparency.  The PEnQuIN working group does not endorse auditing facilities, 
groups/practices or providers for punitive purposes, rather the goal should be to identify 
opportunities for continually improving the quality of pediatric endoscopy universally.  
PEnQuIN is also committed to developing multi-center registries incorporating these quality 
metrics that can be used for feedback, benchmarking and to promote improvement. 

Generally speaking, there was excellent agreement among PEnQuIN working group members 
that each standard and indicator included in this document is valuable and relevant to all 
settings where endoscopy procedures in children are performed, and that each contributes to 
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optimal outcomes of pediatric endoscopy.  Nevertheless, few standards achieved one hundred 
percent agreement.  This was perhaps not surprising because the rigorous PEnQuIN process 
used to develop and evaluate each standard underscored the paucity of evidence for almost 
every aspect of patient care that is assumed to form the foundation of high quality pediatric 
endoscopy facilities.  In turn, this PEnQuIN document provides a framework and basis for 
future research in endoscopy facilities, with the goal of ensuring that best practices in 
endoscopic care of children are evidence-based.  An ongoing endeavor to develop evidence 
for all PEnQuIN standards and indicators will increase their value for pediatric endoscopists, 
as well as for children with digestive disorders who undergo procedures.  As a next step, the 
PEnQuIN working group is committed to engaging our colleagues and achieving consensus 
on endoscopy research priorities that will expand the evidence base for these guidelines. 

The working group acknowledged that there is great variation in practice models and 
workflows, which may impact how certain standards are implemented and upheld.  Indeed, 
pediatric endoscopy may occur in facilities that take responsibility for all phases of clinical 
care.  However, in other practice models, pediatric gastroenterologists may contract with 
hospitals or ambulatory surgical centers to provide certain services.  Additionally, some 
facilities may provide after-hours and/or emergency care while others may defer those 
services to other centers or other specialties (e.g., pediatric surgeons, otolaryngologists, adult 
gastroenterologists).  The PEnQuIN working group sought to broadly define a pediatric 
endoscopy facility as encompassing all aspects of endoscopy services and the many personnel 
involved in their provision.  For those facilities that do not provide certain endoscopy 
services, there should be forethought and formal discussion as to where and how children can 
receive care.  Regardless of care model, role clarity, clear communication and documentation 
are vital between all members of the multidisciplinary care team to ensure that all pediatric 
endoscopy facility standards are upheld, and their indicators tracked. 

By design, the PEnQuIN working group focused on feasibility when evaluating each standard 
and indicator and took care to avoid prescribing any standards that might mandate 
expenditures on capital equipment or staff.  For example, the PEnQuIN framework for 
assessing the quality of facilities, which highlights the need for documentation, includes a 
method by which each indicator can be obtained through manual data extraction from the 
medical chart.  Although the PEnQuIN working group acknowledged that use of electronic 
reporting systems may not be universal, it also recognized that use of such systems is 
preferable.  We also believe that electronic reporting systems are more likely to be conducive 
to regular report generation of quality indicators and thereby more apt to support continuous 
improvement activities in facilities where gastrointestinal procedures in children are 
performed.  Over time, it is our hope that quality-related tools and dashboards are developed 
for electronic health record systems to facilitate implementation of the PEnQuIN standards 
and indicators.   

The PEnQuIN working group is now calling upon pediatric gastroenterologists as a 
community to commit to the implementation of these standards for pediatric endoscopy 
without delay.  We do this while recognizing that this may not be possible for many pediatric 
endoscopy facilities without institutional or facility commitment, or regional guidance.  As 
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such, we anticipate that this document can provide a roadmap for pediatric 
gastroenterologists to work with their facilities to identify deficiencies in their current 
processes, along with first steps that may be necessary to ultimately provide high quality 
pediatric endoscopy services.  We believe there is compelling precedence in several 
countries, including the UK and Canada, through their respective Global Rating Scales, for 
using standardized assessments of facility quality and collecting feedback on the patient and 
caregiver experience141 at a national level to improve endoscopic outcomes.  We also believe 
that the worldwide consensus the PEnQuIN group achieved throughout this process is a 
testament to how important these standards are to ensure that pediatric endoscopy is done 
well.    

 

 

 

REFERENCES 

1.  Pall H, Lerner D, Khlevner J, et al. Developing the pediatric gastrointestinal endoscopy 
unit: a clinical report by the endoscopy and procedures committee. J Pediatr 
Gastroenterol Nutr 2016;63:295–306. 

2.  Lightdale JR, Acosta R, Shergill AK, et al. Modifications in endoscopic practice for 
pediatric patients. Gastrointest Endosc 2014;79:699–710. 

3.  Tringali A, Thomson M, Dumonceau JM, et al. Pediatric gastrointestinal endoscopy: 
European Society of Gastrointestinal Endoscopy (ESGE) and European Society for 
Paediatric Gastroenterology Hepatology and Nutrition (ESPGHAN) guideline executive 
summary. Endoscopy 2017;49:83–91. 

4.  Armstrong D, Barkun A, Bridges R, et al. Canadian Association of Gastroenterology 
consensus guidelines on safety and quality indicators in endoscopy. Can J Gastroenterol 
2012;26:17–31. 

5.  Rex DK, Schoenfeld PS, Cohen J, et al. Quality indicators for colonoscopy. Am J 
Gastroenterol 2015;110:72–90. 

6.  Kaminski MF, Thomas-Gibson S, Bugajski M, et al. Performance measures for lower 
gastrointestinal endoscopy: a European Society of Gastrointestinal Endoscopy (ESGE) 
quality improvement initiative. Endoscopy 2017;49:378–97. 

7.  Narula P, Broughton R, Howarth L, et al. Paediatric endoscopy Global Rating Scale: 
development of a quality improvement tool and results of a national pilot. J Pediatr 
Gastroenterol Nutr 2019;69:171–5. 

8.  Rees CJ, Thomas Gibson S, Rutter MD, et al. UK key performance indicators and quality 
assurance standards for colonoscopy. Gut 2016;65:1923–9. 

9.  Joint Advisory Group on Gastrointestinal Endoscopy (JAG). Global Rating Scale (GRS) 
Version for non-acute services (all nations). London, United Kingdom; 2016. 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

10.  Kramer RE, Walsh CM, Lerner DG, et al. Quality improvement in pediatric endoscopy. J 
Pediatr Gastroenterol Nutr 2017;65:125–31. 

11.  Sheu J, Chun S, O’Day E, et al. Outcomes from pediatric gastroenterology maintenance 
of certification using web-based modules. J Pediatr Gastroenterol Nutr 2017;64:671–8. 

12.  Lerner DG, Pall H. Setting up the pediatric endoscopy unit. Gastrointest Endosc Clin N 
Am 2016;26:1–12. 

13.  Lang T. Interfaces in pediatric gastrointestinal endoscopy: who should do it? Visc Med 
2016;32:7–11. 

14.  Macintosh D, Dubé C, Hollingworth R, et al. The endoscopy Global Rating Scale-
Canada: development and implementation of a quality improvement tool. Can J 
Gastroenterol 2013;27:74–82. 

15.  Carpentier S, Sharara N, Barkun AN, et al. Pilot validation study: Canadian Global 
Rating Scale for colonoscopy services. Can J Gastroenterol Hepatol 
2016;2016:6982739. 

16.  Sint Nicolaas J, De Jonge V, Korfage IJ, et al. Benchmarking patient experiences in 
colonoscopy using the Global Rating Scale. Endoscopy 2012;44:462–9. 

17.  Brouwers MC, Kho ME, Browman GP, et al. AGREE II: advancing guideline 
development, reporting and evaluation in health care. Can Med Assoc J 2010;182:839–
42. 

18.  Rutter MD, Senore C, Bisschops R, et al. The European Society of Gastrointestinal 
Endoscopy quality improvement initiative: developing performance measures. United 
Eur Gastroenterol J 2016;4:30–41. 

19.  Rizk MK, Sawhney MS, Cohen J, et al. Quality indicators common to all GI endoscopic 
procedures. Gastrointest Endosc 2015;81:3–16. 

20.  Richardson W, Wilson M, Nishikawa J, et al. The well-built clinical question: a key to 
evidence-based decisions. ACP J Club 1995;123:A12–3. 

21.  Miller SA, Forrest JL. Enhancing your practice through evidence-based decision making: 
PICO, learning how to ask good questions. J Evidenced-Based Dent Pract 2001;1:136–
41. 

22.  Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on rating 
quality of evidence and strength of recommendations. Br Med J 2008;336:924–6. 

23.  Andrews J, Guyatt G, Oxman AD, et al. GRADE guidelines: 14. Going from evidence to 
recommendations: the significance and presentation of recommendations. J Clin 
Epidemiol 2013;66:719–25. 

24.  Walsh CM, Lightdale JR, Mack DR, et al. International consensus on quality standards 
and indicators for pediatric endoscopy: a report from the Pediatric Endoscopy Quality 
Improvement Network (PEnQuIN). J Pediatr Gastroenterol Nutr 2021:[submitted]. 

25.  Walsh CM, Lightdale JR, Leibowitz IH, et al. Pediatric Endoscopy Quality Improvement 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

Network (PEnQuIN) quality standards and indicators for pediatric endoscopists and 
pediatric endoscopists in training. J Pediatr Gastroenterol Nutr 2021:[submitted]. 

26.  Pitetti R, Davis PJ, Redlinger R, et al. Effect on hospital-wide sedation practices after 
implementation of the 2001 JCAHO procedural sedation and analgesia guidelines. Arch 
Pediatr Adolesc Med 2006;160:211–6. 

27.  Conigliaro R, Rossi A. Implementation of sedation guidelines in clinical practice in Italy: 
results of a prospective longitudinal multicenter study. Endoscopy 2006;38:1137–43. 

28.  Lee TJW, Rutter MD, Blanks RG, et al. Colonoscopy quality measures: experience from 
the NHS Bowel Cancer Screening Programme. Gut 2012;61:1050–7. 

29.  Edwards C, Kapoor V, Samuel C, et al. General anesthetic versus light sedation: effect on 
pediatric endoscopy wait times. Can J Gastroenterol 2013;27:519–22. 

30.  Leddin D, Armstrong D, Barkun ANG, et al. Access to specialist gastroenterology care in 
Canada: comparison of wait times and consensus targets. Can J Gastroenterol 
2008;22:161–8. 

31.  Russell RT, Griffin RL, Weinstein E, et al. Esophageal button battery ingestions: 
decreasing time to operative intervention by level I trauma activation. J Pediatr Surg 
2014;49:1360–2. 

32.  Davies A, Ishaq S, Brind A, et al. Availability of fully staffed GI endoscopy lists at the 
weekend for inpatients: does it make a difference? Clin Med 2016;3:189–90. 

33.  Muthiah K, Enns R, Armstrong D, et al. A survey of the practice of after-hours and 
emergency endoscopy in Canada. Can J Gastroenterol 2012;26:871–6. 

34.  Lightdale JR, Liu QY, Sahn B, et al. Pediatric endoscopy and high-risk patients: a 
clinical report from the NASPGHAN Endoscopy Committee. J Pediatr Gastroenterol 
Nutr 2019;68:595–606. 

35.  Chavez-Tapia NC, Barrientos-Gutierrez T, Tellez-Avila FI, et al. Antibiotic prophylaxis 
for cirrhotic patients with upper gastrointestinal bleeding. Cochrane Database Syst Rev 
2010:CD002907. 

36.  Lipp A, Lusardi G. Systemic antimicrobial prophylaxis for percutaneous endoscopic 
gastrostomy. Cochrane Database Syst Rev 2006:CD005571. 

37.  Hui AJ, Wong RMYY, Ching JYLL, et al. Risk of colonoscopic polypectomy bleeding 
with anticoagulants and antiplatelet agents: analysis of 1657 cases. Gastrointest Endosc 
2004;59:44–8. 

38.  Hoffman GM, Nowakowski R, Troshynski TJ, et al. Risk reduction in pediatric 
procedural sedation by application of an American Academy of Pediatrics/American 
Society of Anesthesiologists process model. Pediatrics 2002;109:236–43. 

39.  Faigel DO, Pike IM, Baron TH, et al. Quality indicators for gastrointestinal endoscopic 
procedures: an introduction. Am J Gastroenterol 2006;101:866–72. 

40.  Bisschops R, Areia M, Coron E, et al. Performance measures for upper gastrointestinal 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

endoscopy: a European Society of Gastrointestinal Endoscopy quality improvement 
initiative. United Eur Gastroenterol J 2016;4:629–56. 

41.  Beg S, Ragunath K, Wyman A, et al. Quality standards in upper gastrointestinal 
endoscopy: a position statement of the British Society of Gastroenterology (BSG) and 
Association of Upper Gastrointestinal Surgeons of Great Britain and Ireland (AUGIS). 
Gut 2017;66:1886–99. 

42.  Rey JF, Lambert R, Axon A, et al. ESGE recommendations for quality control in 
gastrointestinal endoscopy: guidelines for image documentation in upper and lower GI 
endoscopy. Endoscopy 2001;33:901–3. 

43.  Thoufeeq MH, Rembacken BJ. Meticulous cecal image documentation at colonoscopy is 
associated with improved polyp detection. Endosc Int open 2015;3:E629-33. 

44.  Park JM, Lim C-H, Cho YK, et al. The effect of photo-documentation of the ampulla on 
neoplasm detection rate during esophagogastroduodenoscopy. Endoscopy 2019;51:115–
24. 

45.  Singh HK, Withers GD, Ee LC. Quality indicators in pediatric colonoscopy: an 
Australian tertiary center experience. Scand J Gastroenterol 2017;52:1453–6. 

46.  Thakkar K, Holub JL, Gilger MA, et al. Quality indicators for pediatric colonoscopy: 
results from a multicenter consortium. Gastrointest Endosc 2016;83:533–41. 

47.  Aslinia F, Uradomo L, Steele A, et al. Quality assessment of colonoscopic cecal 
intubation: an analysis of 6 years of continuous practice at a university hospital. Am J 
Gastroenterol 2006;101:721–31. 

48.  Froehlich F, Wietlisbach V, Gonvers JJ, et al. Impact of colonic cleansing on quality and 
diagnostic yield of colonoscopy: the European Panel of Appropriateness of 
Gastrointestinal Endoscopy European multicenter study. Gastrointest Endosc 
2005;61:378–84. 

49.  Hendry PO, Jenkins JT, Diament RH. The impact of poor bowel preparation on 
colonoscopy: a prospective single centre study of 10 571 colonoscopies. Color Dis 
2007;9:745–8. 

50.  Nelson DB, McQuaid KR, Bond JH, et al. Procedural success and complications of large-
scale screening colonoscopy. Gastrointest Endosc 2002;55:307–14. 

51.  Radaelli F, Meucci G, Sgroi G, et al. Technical performance of colonoscopy: the key role 
of sedation/analgesia and other quality indicators. Am J Gastroenterol 2008;103:1122–
30. 

52.  Yadlapati R, Johnston ER, Gregory DL, et al. Predictors of inadequate inpatient 
colonoscopy preparation and its association with hospital length of stay and costs. Dig 
Dis Sci 2015;60:3482–90. 

53.  Heron V, Parmar R, Menard C, et al. Validating bowel preparation scales. Endosc Int 
open 2017;5:E1179–88. 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

54.  Parmar R, Martel M, Rostom A, et al. Validated scales for colon cleansing: a systematic 
review. Am J Gastroenterol 2016;111:197–204. 

55.  Spodik M, Goldman J, Merli K, et al. Providing an endoscopy report to patients after a 
procedure: a low-cost intervention with high returns. Gastrointest Endosc 2008;67:103–
11. 

56.  Haynes AAB, Weiser TTG, Berry WRW, et al. A surgical safety checklist to reduce 
morbidity and mortality in a global population. N Engl J Med 2009;56:491–9. 

57.  Bergs J, Hellings J, Cleemput I, et al. Systematic review and meta-analysis of the effect 
of the World Health Organization surgical safety checklist on postoperative 
complications. Br J Surg 2014;101:150–8. 

58.  Borchard A, Schwappach DLB, Barbir A, et al. A systematic review of the effectiveness, 
compliance, and critical factors for implementation of safety checklists in surgery. Ann 
Surg 2012;256:925–33. 

59.  de Vries E, Prins H, Crolla R, et al. Effect of a comprehensive surgical safety system on 
patient outcomes. N Engl J Med 2010;363:1928–37. 

60.  De Vries EN, Prins HA, Bennink MC, et al. Nature and timing of incidents intercepted by 
the SURPASS checklist in surgical patients. BMJ Qual Saf 2012;21:503–8. 

61.  Van Klei WA, Hoff RG, Van Aarnhem EEHL, et al. Effects of the introduction of the 
WHO “surgical safety checklist” on in-hospital mortality: a cohort study. Ann Surg 
2012;255:44–9. 

62.  De Vries EN, Eikens-Jansen MP, Hamersma AM, et al. Prevention of surgical 
malpractice claims by use of a surgical safety checklist. Ann Surg 2011;253:624–8. 

63.  Matharoo M, Sevdalis N, Thillai M, et al. The endoscopy safety checklist: a longitudinal 
study of factors affecting compliance in a tertiary referral centre within the United 
Kingdom. BMJ Qual Improv Reports 2015;4:u206344.w2567. 

64.  Zingiryan A, Paruch JL, Osler TM, et al. Implementation of the surgical safety checklist 
at a tertiary academic center: impact on safety culture and patient outcomes. Am J Surg 
2017;214:193–7. 

65.  Beaulieu D, Barkun AN, Dubé C, et al. Endoscopy reporting standards. Can J 
Gastroenterol 2013;27:286–92. 

66.  Aabakken L. Quality reporting – finally achievable? Endoscopy 2014;46:188–9. 

67.  Walsh CM, Lightdale JR, Fishman DS, et al. Pediatric Endoscopy Quality Improvement 
Network (PEnQuIN) pediatric endoscopy reporting elements. J Pediatr Gastroenterol 
Nutr 2021:[submitted]. 

68.  Bronowicki J-P, Venard V, Botte C, et al. Patient-to-patient transmission of hepatitis C 
virus during colonoscopy. N Engl J Med 1997;337:237–40. 

69.  Muscarella LF. Risk of transmission of carbapenem-resistant Enterobacteriaceae and 
related “superbugs” during gastrointestinal endoscopy. World J Gastrointest Endosc 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

2014;6:457–74. 

70.  Smith ZL, Oh YS, Saeian K, et al. Transmission of carbapenem-resistant 
Enterobacteriaceae during ERCP: time to revisit the current reprocessing guidelines. 
Gastrointest Endosc 2015;81:1041–5. 

71.  Trongwongsa T, Tanboon J, Nimmannit A, et al. The specimen handling of GI mucosal 
biopsy: a simple and effective quality improvement initiative. J Med Assoc Thai 
2013;96:1374–9. 

72.  Cotton PB, Eisen GM, Aabakken L, et al. A lexicon for endoscopic adverse events: 
report of an ASGE workshop. Gastrointest Endosc 2010;71:446–54. 

73.  Romagnuolo J, Cotton PB, Eisen G, et al. Identifying and reporting risk factors for 
adverse events in endoscopy. Part I: cardiopulmonary events. Gastrointest Endosc 
2011;73:579–85. 

74.  Romagnuolo J, Cotton PB, Eisen G, et al. Identifying and reporting risk factors for 
adverse events in endoscopy. Part II: noncardiopulmonary events. Gastrointest Endosc 
2011;73:586–97. 

75.  Thakkar K, El-Serag HB, Mattek N, et al. Complications of pediatric colonoscopy: a 
five-year multicenter experience. Clin Gastroenterol Hepatol 2008;6:515–20. 

76.  Flores-González JC, Lechuga Sancho AM, Saldaña Valderas M, et al. Respiratory 
adverse events during upper digestive endoscopies in children under Ketamine sedation. 
Minerva Pediatr 2017. 

77.  Kramer RE, Narkewicz MR. Adverse events following gastrointestinal endoscopy in 
children: classifications, characterizations, and implications. J Pediatr Gastroenterol 
Nutr 2016;62:828–33. 

78.  Laanani M, Coste J, Blotière P-O, et al. Patient, procedure, and endoscopist risk factors 
for perforation, bleeding, and splenic injury after colonoscopies. Clin Gastroenterol 
Hepatol 2019;17:719-727.e13. 

79.  Rutter MD, Nickerson C, Rees CJ, et al. Risk factors for adverse events related to 
polypectomy in the English Bowel Cancer Screening Programme. Endoscopy 
2014;46:90–7. 

80.  Singh H, Penfold RB, DeCoster C, et al. Colonoscopy and its complications across a 
Canadian regional health authority. Gastrointest Endosc 2009;69:665–71. 

81.  Choo WK, Subhani J. Complication rates of colonic polypectomy in relation to polyp 
characteristics and techniques: a district hospital experience. J Interv Gastroenterol 
2012;2:8–11. 

82.  Crispin A, Birkner B, Munte A, et al. Process quality and incidence of acute 
complications in a series of more than 230 000 outpatient colonoscopies. Endoscopy 
2009;41:1018–25. 

83.  Dafnis G, Ekbom A, Pahlman L, et al. Complications of diagnostic and therapeutic 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

colonoscopy within a defined population in Sweden. Gastrointest Endosc 2001;54:302–9. 

84.  Gatto NM, Frucht H, Sundararajan V, et al. Risk of perforation after colonoscopy and 
sigmoidoscopy: a population-based study. J Natl Cancer Inst 2003;95:230–6. 

85.  Levin TR, Zhao W, Conell C, et al. Complications of colonoscopy in an integrated health 
care delivery system. Ann Intern Med 2006;145:880–6. 

86.  Sharma VK, Nguyen CC, Crowell MD, et al. A national study of cardiopulmonary 
unplanned events after GI endoscopy. Gastrointest Endosc 2007;66:27–34. 

87.  Sieg A, Hachmoeller-Eisenbach U, Eisenbach T. Prospective evaluation of complications 
in outpatient GI endoscopy: a survey among German gastroenterologists. Gastrointest 
Endosc 2001;53:620–6. 

88.  Warren JL, Klabunde CN, Mariotto AB, et al. Adverse events after outpatient 
colonoscopy in the Medicare population. Ann Intern Med 2009;150:849–58. 

89.  Wernli KJ, Brenner AT, Rutter CM, et al. Risks associated with anesthesia services 
during colonoscopy. Gastroenterology 2016;150:888–94. 

90.  Leffler DA, Kheraj R, Garud S, et al. The incidence and cost of unexpected hospital use 
after scheduled outpatient endoscopy. Arch Intern Med 2010;170:1752–7. 

91.  Anderson ML, Pasha TM, Leighton JA. Endoscopic perforation of the colon: lessons 
from a 10-year study. Am J Gastroenterol 2000;95:3418–22. 

92.  Arora G, Mannalithara A, Singh G, et al. Risk of perforation from a colonoscopy in 
adults: a large population-based study. Gastrointest Endosc 2009;69:654–64. 

93.  Queliza K, McHugh EE, Tsai CM, et al. Sa2072 Pediatric quality indicators for intra- and 
post-procedure pediatric esophagogastroduodenoscopy. Gastrointest Endosc 
2017;85:AB284. 

94.  Israel EJ, Solemina KE, Kartsagoulis EP. Su1015a Measuring colonoscopy quality in 
pediatrics - one large center’s experience. Gastroenterology 2012;142:S-400. 

95.  Kaminski MF, Anderson J, Valori R, et al. Leadership training to improve adenoma 
detection rate in screening colonoscopy: a randomised trial. Gut 2016;65:616–24. 

96.  Ball JE, Osbourne J, Jowett S, et al. Quality improvement programme to achieve 
acceptable colonoscopy completion rates: prospective before and after study. Br Med J 
2004;329:665–7. 

97.  Coriat R, Pommaret E, Chryssostalis A, et al. Quality control of colonoscopy procedures: 
a prospective validated method for the evaluation of professional practices applicable to 
all endoscopic units. Gastroenterol Clin Biol 2009;33:103–8. 

98.  Cohen ME, Liu Y, Ko CY, et al. Improved surgical outcomes for ACS NSQIP hospitals 
over time: evaluation of hospital cohorts with up to 8 years of participation. Ann Surg 
2016;263:267–73. 

99.  Ko HH, Zhang H, Telford JJ, et al. Factors influencing patient satisfaction when 
undergoing endoscopic procedures. Gastrointest Endosc 2009;69:883–91. 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

100.  Yanai H, Schushan-Eisen I, Neuman S, et al. Patient satisfaction with endoscopy 
measurement and assessment. Dig Dis 2007;26:75–9. 

101.  Jacob DA, Franklin L, Bernstein B, et al. Results from a patient experience study in 
pediatric gastrointestinal endoscopy. J Patient Exp 2015;2:23–8. 

102.  Lewis Claar R, Walker LS, Barnard JA, et al. Children’s knowledge, anticipatory 
anxiety, procedural distress, and recall of esophagogastroduodenoscopy. J Pediatr 
Gastroenterol Nutr 2002;34:68–72. 

103.  Mahajan L, Wyllie R, Steffen R, et al. The effects of a psychological preparation 
program on anxiety in children and adolescents undergoing gastrointestinal endoscopy. J 
Pediatr Gastroenterol Nutr 1998;27:161–5. 

104.  De Jonge V, Sint Nicolaas J, Lalor EA, et al. A prospective audit of patient 
experiences in colonoscopy using the global rating scale: a cohort of 1187 patients. Can J 
Gastroenterol 2010;24:607–13. 

105.  Abuksis G, Mor M, Segal N, et al. A patient education program is cost-effective for 
preventing failure of endoscopic procedures in a gastroenterology department. Am J 
Gastroenterol 2001;96:1786–90. 

106.  Bytzer P, Lindeberg B. Impact of an information video before colonoscopy on patient 
satisfaction and anxiety - a randomized trial. Endoscopy 2007;39:710–4. 

107.  Felley C, Perneger T V., Goulet I, et al. Combined written and oral information prior 
to gastrointestinal endoscopy compared with oral information alone: a randomized trial. 
BMC Gastroenterol 2008;8:22. 

108.  Luck A, Pearson S, Maddern G, et al. Effects of video information on precolonoscopy 
anxiety and knowledge: a randomised trial. Lancet 1999;354:2032–5. 

109.  Shaw MJ, Beebe TJ, Tomshine PA, et al. A randomized, controlled trial of 
interactive, multimedia software for patient colonoscopy education. J Clin Gastroenterol 
2001;32:142–7. 

110.  van Zuuren FJ, Grypdonck M, Crevits E, et al. The effect of an information brochure 
on patients undergoing gastrointestinal endoscopy: a randomized controlled study. 
Patient Educ Couns 2006;64:173–82. 

111.  Maxwell E, Simmons M, Franklin L, et al. Impact of educational cartoon on pediatric 
bowel preparation quality at time of colonoscopy. Glob Pediatr Heal 
2014;1:2333794X1454819. 

112.  Brief J, Chawla A, Lerner D, et al. The impact of a smartphone app on the quality of 
pediatric colonoscopy preparations: randomized controlled trial. JMIR Pediatr Parent 
2020;3:e18174. 

113.  Cho J, Lee S, Shin JA, et al. The impact of patient education with a smartphone 
application on the quality of bowel preparation for screening colonoscopy. Clin Endosc 
2017;50:479–85. 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

114.  Walter B, Schmid R, Von Delius S. A smartphone app for improvement of 
colonoscopy preparation (ColoprAPP): development and feasibility study. JMIR Mhealth 
Uhealth 2017;5:e138. 

115.  Kang X, Zhao L, Leung F, et al. Delivery of instructions via mobile social media app 
increases quality of bowel preparation. Clin Gastroenterol Hepatol 2016;14:429–35. 

116.  Pillai A, Menon R, Oustecky D. Educational colonoscopy video enhances bowel 
preparation quality and comprehension in an inner city population. J Clin Gastroenterol 
2018;52:515–8. 

117.  Walter BM, Klare P, Neu B, et al. Development and testing of an automated 4-day 
text messaging guidance as an aid for improving colonoscopy preparation. JMIR mHealth 
uHealth 2016;4:e75. 

118.  Bendig DW. Pulse oximetry and upper intestinal endoscopy in infants and children. J 
Pediatr Gastroenterol Nutr 1991;12:39–43. 

119.  Gilger MA, Jeiven SD, Barrish JO, et al. Oxygen desaturation and cardiac 
arrhythmias in children during esophagogastroduodenoscopy using conscious sedation. 
Gastrointest Endosc 1993;39:392–5. 

120.  Lightdale JR, Goldmann DA, Feldman HA, et al. Microstream capnography improves 
patient monitoring during moderate sedation: a randomized, controlled trial. Pediatrics 
2006;117:e1170–8. 

121.  Jopling MW, Qiu J. Capnography sensor use is associated with reduction of adverse 
outcomes during gastrointestinal endoscopic procedures with sedation administration. 
BMC Anesthesiol 2017;17:157. 

122.  Friedrich-Rust M, Welte M, Welte C, et al. Capnographic monitoring of propofol-
based sedation during colonoscopy. Endoscopy 2014;46:236–44. 

123.  Saunders R, Struys MMRF, Pollock RF, et al. Patient safety during procedural 
sedation using capnography monitoring: a systematic review and meta-analysis. BMJ 
Open 2017;7:e013402. 

124.  Conway A, Douglas C, Sutherland JR. A systematic review of capnography for 
sedation. Anaesthesia 2016;71:450–4. 

125.  Ruuska T, Fell JME, Bisset WM, et al. Neonatal and infantile upper gastrointestinal 
endoscopy using a new small diameter fibreoptic gastroscope. J Pediatr Gastroenterol 
Nutr 1996;23:604–8. 

126.  Liebman WM, Thaler MM, Bujanover Y. Endoscopic evaluation of upper 
gastrointestinal bleeding in the newborn. Am J Gastroenterol 1978;69:607–8. 

127.  Adler A, Wegscheider K, Lieberman D, et al. Factors determining the quality of 
screening colonoscopy: a prospective study on adenoma detection rates, from 12 134 
examinations (Berlin colonoscopy project 3, BECOP-3). Gut 2013;62:236–41. 

128.  Aldrete JA. The post-anesthesia recovery score revisited. J Clin Anesth 1995;7:89–91. 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

129.  Chernik DA, Gillings D, Laine H, et al. Validity and reliability of the Observer’s 
Assessment of Alertness/Sedation Scale: study with intravenous midazolam. J Clin 
Psychopharmacol 1990;10:244–51. 

130.  Cravero JP, Blike GT, Surgenor SD, et al. Development and validation of the 
Dartmouth Operative Conditions Scale. Anesth Analg 2005;100:1614–21. 

131.  Cravero JP, Askins N, Sriswasdi P, et al. Validation of the Pediatric Sedation State 
Scale. Pediatrics 2017;139:e20162897. 

132.  Early DS, Lightdale JR, Vargo JJ 2nd, et al. Guidelines for sedation and anesthesia in 
GI endoscopy. Gastrointest Endosc 2018;87:327–37. 

133.  Forget S, Walsh C. Pediatric endoscopy: need for a tailored approach to guidelines on 
quality and safety. Can J Gastroenterol 2012;26:735. 

134.  Shah HA, Paszat LF, Saskin R, et al. Factors associated with incomplete colonoscopy: 
a population-based study. Gastroenterology 2007;132:2297–303. 

135.  Dellon ES, Lippmann QK, Sandler RS, et al. Gastrointestinal endoscopy nurse 
experience and polyp detection during screening colonoscopy. Clin Gastroenterol 
Hepatol 2008;6:1342–7. 

136.  Heard LA, Fredette ME, Atmadja ML, et al. Perceptions of simulation-based training 
in crisis resource management in the endoscopy unit. Gastroenterol Nurs 2011;34:42–8. 

137.  Valori RM, Johnston DJ. Leadership and team building in gastrointestinal endoscopy. 
Best Pract Res Clin Gastroenterol 2016;30:497–509. 

138.  Hitchins CR, Metzner M, Edworthy J, et al. Non-technical skills and gastrointestinal 
endoscopy: a review of the literature. Frontline Gastroenterol 2018;9:129–34. 

139.  Calderwood AH, Logan JR, Zurfluh M, et al. Validity of a web-based educational 
program to disseminate a standardized bowel preparation rating scale. J Clin 
Gastroenterol 2014;48:856–61. 

140.  Holme Ø, Pedersen IB, Medhus AW, et al. Endoscopy assistants influence the quality 
of colonoscopy. Endoscopy 2018;50:871–7. 

141.  Wan JWY, Griffiths E, Rabone R, et al. Measuring patient and carer experience 
related to paediatric gastrointestinal endoscopy: multicentre questionnaire study. 
Frontline Gastroenterol 2020;11:448–53. 

 

 

  



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

TABLE

Table 1

 

Table 2

Indicator
button bat

 Num
speci

 Deno
timef

 Calc
 Asso

Indicator

 Num
follow

 Deno
 Calc
 Asso

Indicator

 Num
 Deno
 Calc
 Asso

Indicator

 Num
endo

 Deno
 Calc

Associate

Indicator

 Calc
 Asso

 

E LEGEND

1: Quality-r

2: Indicators

r 1: Rate with w
ttery removal, e

merator: Numbe
ified timeframe
ominator: All p
frame  
ulation: Propo

ociated PEnQu

r 5: Rate with w

merator: Numbe
wed 
ominator: All s
ulation: Propo

ociated PEnQu

r 6: Rate of mis

merator: Numbe
ominator: All t
ulation: Propo

ociated PEnQu

r 10: Rate of ad

merator: Numbe
scopy facility  
ominator: All p
ulation: Propo

ed PEnQuIN St

r 11: Participati

ulation: Binary
ociated PEnQu

DS 

related term

 

Term 

Domain 

Quality 
standard

Quality 
indicator

s related to 

which endoscop
endoscopy for s

er of pediatric e
e 
pediatric endosc

rtion (%) 
uIN Standards:

which sedation-r

er of sedated pe

sedated pediatri
rtion (%) 

uIN Standard: 

handled, mislab

er of mishandle
tissue specimen
rtion (%) 

uIN Standards:

dverse events 

er of document

pediatric endosc
rtion (%) 

tandards: S12 

on by an endos

y (yes/no) 
uIN Standards:

inology 

Defi



d 




r 





the ‘Quality

ies are perform
uspected inflam

endoscopies occ

copies occurrin

: S2 

related fasting g

ediatric endosco

ic endoscopies 

S4 

beled or mispro

ed, mislabeled o
ns acquired in a

: S11 

ted intraprocedu

copies occurrin

scopy facility in

: S13, S14 

nition 

Broad area of p

Recommendat
pediatric endos

Quality standa
and may be rel

A measure of t
endoscopic ser

Can highlight p

Other terms fo
quality measur
etc.  

y of Clinica

med within a tim
mmatory bowel 

curring in an en

ng in an endosco

guidelines are f

opies occurring

occurring in an

ocessed tissue sp

or misprocessed
an endoscopy fa

ural, immediate

ng in an endosco

n a recognized q

pediatric endos

tion on high qua
scopic care.   

ards may reflect
lated to quality 

the process, per
rvice delivery u

potential target

or a quality indic
re, key perform

al Operation

meframe as spec
disease) 

ndoscopy facilit

opy facility that

followed

g in an endoscop

n endoscopy fac

pecimens

d tissue specime
acility  

e postprocedura

opy facility 

quality assuranc

scopic care. 

ality practice fo

t priority areas f
indicators.    

rformance or ou
used in determin

ts for quality im

cator include pe
mance indicator, 

ns’ subdoma

cified in guidelin

ty that are perfo

t are subject to 

py facility wher

cility 

ens in an endos

al and late adver

ce program

or a specific asp

for quality impr

utcome of pedia
ning the quality

mprovement. 

erformance me
clinical quality

ain 

nes, when avail

ormed within a 

a guideline-spe

re fasting guide

scopy facility 

rse events in an

pect of 

rovement 

atric 
y of care. 

asure, 
y measure, 

lable (e.g., 

guideline-

ecified 

elines are 

n 



Copyright © ESPGHAN and NASPGHAN. All rights reserved.

Table 3: Indicators related to the ‘Quality of Patient and Caregiver Experience’ subdomain 

Indicator 12: Rate of patients/caregivers who receive procedure-related instructions prior to the date of endoscopy 

 Numerator: Number of patients/caregivers scheduled to undergo pediatric endoscopies who receive procedure-related 
instructions prior to the date of endoscopy  

 Denominator: All pediatric patients scheduled to undergo endoscopies  
 Calculation: Proportion (%) 
 Associated PEnQuIN Standards: S17 

Indicator 13: Rate with which patients receive adequate instructions on bowel preparation 

 Numerator: Number of pediatric endoscopies occurring in an endoscopy facility where adequate instructions on bowel 
preparation were communicated to patients and this is documented 

 Denominator: All pediatric endoscopies occurring in an endoscopy facility where bowel preparation is required  
 Calculation: Proportion (%) 
 Associated PEnQuIN Standard: S18 

Indicator 14: Rate of discharge from an endoscopy facility in accordance with predetermined standard discharge criteria

 Numerator: Number of pediatric endoscopies for which discharge from an endoscopy facility is performed in 
accordance with predetermined standard discharge criteria, using a standardized tool, and this is documented 

 Denominator: All pediatric endoscopies occurring in an endoscopy facility 
 Calculation: Proportion (%) 

Associated PEnQuIN Standard: 22 

Indicator 15: Quality of the patient and caregiver experience

 Numerator: Number of all patients/caregivers who formally rate the quality of their experience in an endoscopic 
facility, using a standardized tool, as acceptable in accordance with pre-determined standards 

 Denominator: All patients/caregivers who are asked by an endoscopy facility to formally rate their experience, using a 
standardized tool 

 Calculation: Proportion (%) 
 Associated PEnQuIN Standards: S24 

Indicator 16: Rate with which patient and caregiver experience data are formally obtained 

 Numerator: Number of patients/caregivers who provide formal feedback to an endoscopy facility about their 
experience, using a standardized tool 

 Denominator: All pediatric endoscopies occurring in an endoscopy facility 
 Calculation: Proportion (%) 
 Associated PEnQuIN Standards: S24 

 


