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Abstract

Background: Colorectal cancer (CRC) prevention is a Veterans Affairs (VA) priority. 

Colonoscopy quality, especially adenoma detection rate (ADR), is critical for effective screening. 

Our research indicates considerable variation in ADR among VA providers. Even a slight increase 

in ADR can reduce fatal CRC rates, and audit and feedback strategies have improved ADR in 

other settings. A recent report identified deficiencies in VA colonoscopy quality, highlighting 

the need for standardized documentation and reporting. To address this, we developed the VA 

Endoscopy Quality Improvement Program (VA-EQuIP), which aims to improve colonoscopy 

quality through benchmarking and collaborative learning, aligning with VA's modernization 

priorities and HSR&D and QUERI goals of accelerating evidence-based implementation.
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Methods: We will conduct a stepped wedge cluster randomized trial to evaluate whether 

VA-EQuIP improves provider ADR compared to usual care, the implementation of VA-

EQuIP, site-level factors associated with colonoscopy quality improvement, and components 

of provider behavior change. Using mixed methods our study will measure outcomes like 

reach, implementation, adoption, maintenance of VA-EQuIP, and provider behavior change. The 

analysis will include primary and secondary outcomes, such as overall and screening ADR, cecal 

intubation rate, and bowel preparation quality, using mixed effects generalized linear models and 

interrupted time-series analyses. Adoption and implementation will be evaluated through usage 

statistics, surveys, and qualitative interviews to identify factors influencing success.

Discussion: This study will assess the impact of VA-EQuIP on colonoscopy quality metrics 

and factors associated with effective implementation. VA-EQuIP infrastructure allows for national-

scale implementation and evaluation of quality reporting with minimal manual labor, guiding 

future quality improvement efforts to ensure optimal patient care.

Background

Colorectal cancer (CRC) prevention is a Veterans Affairs (VA) priority. Veterans are highly 

impacted by CRC, the third most common cancer diagnosed1,2 with a 35% 3-year mortality 

rate.3,4 In VA, >200,000 colonoscopies are performed annually, approximately half of which 

are for screening.5 Colonoscopy quality benchmarks have been strongly linked to CRC 

incidence and death.6,7 Adenoma detection rate (ADR), the number of patients screened 

who have at least one adenomatous polyp detected, has been the strongest surrogate exam 

quality. Our team confirmed that colonoscopy quality varies across VA, with provider ADRs 

ranging from 13–79%. We found that as little as a 5% increase in ADR was associated with 

a 4% relative decrease in fatal CRC after a normal colonoscopy.

Audit and feedback is an evidenced-based strategy shown to reduce CRC incidence and 

deaths through direct improvements in endoscopist performance. A previous study showed 

that with annual feedback and quality benchmark indicators on screening colonoscopy 

performance, the majority of providers (74.5%) increased their ADR.8 When compared with 

no increase in ADR, reaching or maintaining the highest quintile ADR resulted in significant 

decreased risk for post colonoscopy interval and fatal CRC.

A recent Office of the Inspector General (OIG) report highlighted colonoscopy quality 

deficiencies in VA.9 The report strongly recommended the requirement of standardized 

documentation of colonoscopy quality indicators based on professional society guidelines 

and published literature.9 In a national VA needs assessment, we identified significant 

manual workforce and time required to collect and report colonoscopy quality metrics and 

40% of sites not even measuring ADR.10 Without a centralized, automated mechanism 

to continually measure or report quality, VA cannot ensure Veterans receive high quality 

colonoscopy.

We developed a novel informatics infrastructure for centralized colonoscopy quality 

reporting across VA, enabling implementation of the VA Endoscopy Quality Improvement 

Program (VA-EQuIP) to directly address the OIG recommendations and VA’s critical 

need for evidence-based colonoscopy quality measurement and reporting. The National 
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GI Program Office will implement VA-EQuIP to provide VA sites and endoscopists with bi-

annual audit and feedback of colonoscopy quality, individual provider benchmarking to local 

and national performance, and collaborative learning sessions moderated by national experts 

in colonoscopy training and quality. Learning collaboratives were originally developed by 

the Institute of Medicine to support peer-to-peer and peer-to-expert learning to improve 

healthcare.11 Specifically, quality improvement learning collaboratives allow sharing of 

expertise across practice sites to hasten the diffusion of evidence based practices.12 Our 

VA-EQuIP collaborative will emphasize shared learning across multiple units led by 

nationally recognized experts in colonoscopy quality. Learning sessions will include didactic 

sessions, discussion, and skill building activities followed by work on quality improvement 

projects.12 Despite the widespread use and description of learning collaboratives, there have 

been very few randomized controlled trials performed with data on their effectiveness in 

clinical care.13–15 Recently, “virtual” collaboratives have been described and used in many 

patient safety projects (fall prevention, pressure ulcer prevention, catheter infections) in the 

VA.16–20 Virtual collaborative learning has not been evaluated as an approach to improve 

colonoscopy quality.

The implementation of VA-EQuIP is a rare opportunity to study the deployment and impact 

of a large-scale learning health system initiative.

Methods

Our goal is to evaluate, among VA providers, how the implementation of the VA Endoscopy 

Quality Improvement Program (VA-EQuIP) compared to usual care (C) affects the adenoma 

detection rate (ADR).

Aims and Objectives

Aim 1: Determine if VA-EQuIP implementation increases provider ADR compared to usual 

care.

Aim 2a: Evaluate VA-EQuIP implementation and identify site-level factors associated with 

colonoscopy quality improvement.

Aim 2b: Explore and identify components of provider behavior change after VA-EQuIP 

implementation.

Study Design

We will conduct a prospective, multi-center, stepped wedge cluster randomized trial design 

to facilitate a graduated rollout of VA-EQuIP across participating sites, which is more 

feasible than a parallel randomized trial.21 We will stratify randomization of sites to our 

six enrollment waves by site size and site annual ADRs in 2018. Low volume sites (<25 

colonoscopies/year) and low ADR sites (<30% ADR) are likely to benefit the most from 

VA-EQuIP. Stratifying by these covariates helps ensure that we can adjust for facility-level 

confounders and account for secular trends.
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Using a mixed methods approach, we will identify quantitative outcomes (e.g. reach, 

implementation, adoption, maintenance), qualitative measures (barriers, facilitators), and 

components of provider behavior change associated with VA-EQuIP implementation and 

colonoscopy quality improvement.

Our conceptual model (Figure 1) incorporates the Capability, Opportunity, Motivation 

(COM-B) model of behavior change22 and the Reach, Effectiveness, Adoption, 

Implementation, and Maintenance (RE-AIM) framework23 with integrated Qualitative 

Evaluation for Systematic Evaluation (RE-AIM QuEST24). The evaluation targets constructs 

defined by REAIM-QuEST24 as they apply to colonoscopy quality measurement, reporting, 

and improvement.

Quantitative Survey Design and Qualitative Interview Guide: Surveys will be 

conducted pre and post (12 months) VA-EQuIP implementation and interviews will be 

held after each randomized cluster. Facility steward surveys will assess site characteristics 

and colonoscopy protocols before and after VA-EQuIP implementation to assess site level 

changes. Practice changes may include changed clinical protocols or practice, such as 

quality measurement practices, quality reporting practices, bowel preparation protocols, 

endoscopy technique, use of assist devices marketed to improve adenoma detection, or 

seeking additional training or proctoring. The provider survey was modified from a 

previously developed, validated COM-B-based survey25 to capture behavior change domains 

consistent with our conceptual model. Qualitative interviews with stewards will explore 

barriers and facilitators of VA-EQuIP implementation (RE-AIM QuEST).25 Qualitative 

interviews with providers will explore components of behavior change related to VA-EQuIP 

implementation.

Quantitative Survey Administration: The quantitative surveys will be delivered to 

the identified facility stewards (N=73) and providers (N=657) for each enrolled site via 

the Research Electronic Data Capture (REDCap)26 platform at baseline and 12 months 

post-intervention. We will incorporate established methods of maximizing web survey 

responses.27

Qualitative Interviews and Transcription: Trained interviewers will conduct and 

record up to 60-minute telephone interviews with individual endoscopists at participating 

facilities. All interviews will be transcribed verbatim by the VA Health Services Research 

and Development Centralized Transcription Services Program. Purposive sampling28 creates 

the sample needed for interviewing endoscopists. Based on principles of thematic saturation, 

we estimate a minimum sample size of 50 persons (25 facility stewards and 25 individual 

providers), with plans to evenly distribute interviews between high and low performing 

providers and at least 2 sites per VISN. Given the two cohorts of providers at high and low 

performing sites geographically dispersed across the country, our sample size was chosen to 

ensure saturation.29 We will continue with interviews until thematic saturation is reached.29
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Eligibility:

Inclusion criteria: Sites could be included in the study if we could identify colonoscopy 

procedure and pathology notes in the VA central data warehouse (CDW) database for 

providers at the site. Of the 151 VA sites, we could identify 73 sites with reliable 

colonoscopy and pathology data from the CDW.

Exclusion criteria: VA facilities without existing colonoscopy procedure or pathology 

notes in our operational database will not be included.

Outcomes: The primary outcomes are overall and screening ADR for endoscopists 

after implementation of the quality report cards, with an average follow up of 19.5 

months (range 12–27 months). Overall ADR is the percentage of patients undergoing 

colonoscopy for any indication with one or more adenomas detected. Screening ADR is 

the percentage of patients ≥50 years undergoing screening colonoscopy who have one or 

more adenomas detected. ADR calculations will include confidence intervals. Secondary 

outcomes measures include cecal intubation rate and bowel preparation quality. Cecal 

intubation is passage of the colonoscopy tip to a point proximal to the ileocecal valve so 

the entire cecum is visible. The cecal intubation rate is the proportion of colonoscopies with 

cecal intubation documented in the procedure note. Bowel preparation quality is determined 

by the endoscopist for bowel cleanliness allowing polyp visualization and removal.

Implementation strategy: VA-EQuIP will be implemented under the National GI 

Program Office with two primary implementation strategies: audit and feedback and 

collaborative learning. A facility steward will serve as the point person for communications 

with the VA-EQuIP team and lead local quality improvement activities (Table 1 and Figure 

2).

Operational Database: We created an operational database of colonoscopy procedures 

and linked pathology notes housed in the VA CDW Text Integration Utility that can be 

semi-automatically updated with the most current data across the VA healthcare system. 

We optimized a machine learning document classifier that delineates a note as either a 

colonoscopy procedure note or not. This allows us to rapidly and prospectively confirm 

colonoscopy notes for NLP processing and colonoscopy quality reporting with excellent 

performance (Table 2).

The VA-EQuIP dashboard presents biannual and cumulative colonoscopy quality metrics to 

VA sites and providers and provides comparison metric data at the site and national level 

(Figure 3).

Data collection

CDW structured data include patient demographics and endoscopist name and specialty. 

Variables derived from NLP of colonoscopy procedure and pathology notes include extent 

of exam, screening indication, and adenoma detection. We will use validated algorithms to 

ascertain colorectal adenoma and adenocarcinoma for adenoma detection.30–32
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Analysis

We will compare the efficacy of VA-EQuIP versus usual care for the primary outcomes 

of overall and screening indication ADR and secondary outcomes of bowel preparation 

quality and cecal intubation rate. We hypothesize that VA-EQuIP will lead to a higher 

ADR, bowel preparation quality, and cecal intubation relative to standard of care, and the 

effect will be particularly pronounced among providers who have low quality metrics prior 

to our intervention. The primary analysis takes advantage of the stepped wedge design by 

simultaneously comparing pre- and post- intervention data both within and across providers 

to evaluate the effect of the intervention while controlling for secular trends, which are 

uniform across sites. As a secondary analysis, we will implement a two-stage interrupted 

time-series and meta-regression analysis. For all analyses, our primary inferences evaluate 

the ratio of ADR with versus without intervention for a given provider. However, our 

planned analyses also address the data structure, which nests patients within providers 

within sites.

Primary Analysis: We will use patient data at the provider level at monthly intervals 

to examine ADR changes pre- and post-intervention. Data collection spans 30 months, 

from January 1, 2020, to June 30, 2022, including baseline data from 2019 to facilitate an 

immediate intervention start. ADR rates for 2018 will determine randomization strata (high 

vs. low ADR). Our stepped wedge design yields varying pre- and post-intervention periods 

for each enrollment wave or “cluster” (Figure 5). New sites will be enrolled quarterly in 

6 waves (12–13 wave, 73 total), with data from the 3-month intervention implementation 

period being discarded. We will augment baseline data capture by 12 months and extend 

data capture following our final wave by another 12 months to improve estimation of pre/

post intervention effects within individual providers in the first and final waves. Pre- and 

post-intervention data will range from 12–27 months depending on the wave, averaging 

19.5 months. All providers, both part-time and full-time will be captured. Our primary 

intention to treat (ITT) analysis required each provider to perform at least one procedure 

during the pre-intervention time period. We conducted the following per protocol analyses: 

1) each provider performed at least 5 procedures during the pre-intervention time period 

and at least 5 procedures in the post-intervention time period, 2) we additionally required 

provider’s data to be displayed in the dashboard, and 3) each provider performed at least 

25 procedures during the pre-intervention time period and at least 25 procedures during 

the post-intervention time period. We will also capture colonoscopy procedure volume, and 

include confidence intervals for the ADR calculation.

We will construct a mixed-effects generalized linear model that will act on data aggregated 

monthly within each provider to estimate the average intervention effect across providers. 

A Poisson outcome model with a log link will characterize each provider’s monthly rate, 

with the number of positive screens as the outcome and the log of total screens as an 

offset term.33,34 In the case of overdispersion, we will use a negative binomial outcome 

model. The main predictor of interest will be a pre/post indicator for whether the report card 

intervention was in effect at a particular month. We will control for time, site characteristics 

(urban/rural, cumulative procedure volume in 2018, current volume, site ADRs in 2018, use 

of split dose bowel preparation protocols in 2018, and whether or not ADR was measured 

Gawron et al. Page 6

Contemp Clin Trials. Author manuscript; available in PMC 2025 December 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



in 2018), provider characteristics (years in practice, practice type, procedure volume), 

and baseline patient characteristics (age, sex, race/ethnicity). Study time will be coded in 

quarters, to incorporate seasonal effects in addition to secular trends over the study period. 

Random effects will be included for both provider and site, where provider is nested within 

site. Let PositiveScreensijt denote the observed number of positive screens for the jth provider 

at site i during month t, and let TotalScreensijt denote the total number of patients screened. 

Because the monthly screening rates are expected to be relatively low (≤ 0.30), we assume 

that the observed number of positive screens, PositiveScreensijt follows a Poisson distribution 

with conditional mean λijt. We anticipate the following model for λijt on a log scale, 

where TotalScreensijt is included as an offset term on the right hand side of the equation: 

Log(λijt) = β0 + log(TotalScreensijt) + β1Interventionijt + β2Timeijt + β3Urbani +
β4SiteV olumei + β5Y rsPracticeij + β6PracticeTypeij + β7ProviderV olumeij + β8Ageij + β9Sexij
+ β10Raceij + β11V olume2018i + β12ADR2018i + β13SDBP2018i + β14ADRMeasuredi + αi +
μj i

, 

where β0 is the intercept, β2 is a vector of coefficients for the study quarter as expressed by 

Timeijt, αi indicates the random effect for site i, μj i  indicates the random effect for provider 

j within site i. V olume2018i (high/low), ADR2018i (high/low) and ADRMeasuredi (yes/no) 

are the indicator variables used in stratifying the baseline randomization of sites to waves. 

We will also examine whether the intervention effect varies by time since intervention and 

by provider characteristics by considering these interaction terms in the model. Under the 

proposed Poisson model and logarithmic link function, exponentiating the results will allow 

us to report rate ratios (RRs), their 95% confidence intervals (CIs), and p-values from the 

models. Under the generalized linear mixed model the estimated treatment effect, obtained 

by exponentiating the estimate of β1, represents a rate ratio (RR) corresponding to the 

screening rate after versus before implementing the intervention for a given provider.

We will plot monthly ADRs for a random sample of endoscopists to examine ADR rate 

changes over time and check for a lagged intervention effect. Anticipating a one-month lag, 

we will exclude outcome data for this period to avoid biased estimates. We will examine 

correlation between successive monthly ADR rates within providers using residual plots and 

the Durbin-Watson or Durbin’s alternative test and include study time lags as appropriate.35 

If analyses suggest that the residual covariance deviates substantially from those assumed by 

the nested random effects model, we will substitute a generalized estimating equation (GEE) 

analysis, assuming outcomes are independent between sites, and use robust standard errors 

for statistical inference.36 The GEE approach can also be used as a fallback if the nested 

random effect structure proves to be numerically intractable.

As a secondary question we will assess the impact of compliance with the intervention on 

ADR rate among the providers who responded to our survey. Compliance will be measured 

by dashboard access and participation in collaborative learning sessions. Compliance will 

be modeled as an interaction with intervention in the model described above, to see if the 

efficacy of the intervention varies by compliance status.

Power Calculation: Our power calculation for the intervention effect comes from a 

stepped wedge model. In 2017, 73 sites with 657 providers performed 155,926 cases per 

year in our sampling frame. We estimate a 5% loss of site data and an 8% provider attrition 
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rate based on data provided by the National GI Program Office5, leaving 69 sites with 

571 providers seeing 135,517 patients/year, or 95 providers/wave and 59 patients/provider/

quarter. The number of patients seen by providers factors into our power calculation as 

it affects the standard errors of the intervention effect, where seeing more patients yields 

greater power. Our primary outcome, ADR, is conservatively estimated to range from 13–

79% based on prior research6,8 and our preliminary data. For cluster randomized trials 

using implementation designs such as ours, the intra-cluster correlation coefficient (ICC) 

estimates for patient outcomes are approximately 0.030.37 Based on an ADR of 27.5% in 

the pre-intervention period, we have about 93% power to detect a 1.0% absolute increase in 

ADR. This difference is clinically important, because a 1% increase in ADR is associated 

with a 3.0% decrease in risk of incident CRC, and a 5% decrease in risk of fatal interval 

CRC.6 Power calculations were conducted in R using the swCRTdesign package, and are 

conservative due to exclusion of three-quarters of baseline data and because the second level 

of clustering by provider is not considered.21,38

Secondary Analysis: While the analysis described above will be considered primary, our 

stepped wedge design coupled with our focus on provider performance provides opportunity 

for several analysis options. To report on the intervention effect efficacy to individual 

providers, we will conduct an interrupted time-series (ITS) analysis for each provider. As a 

secondary analysis, we will then estimate the average intervention effect across providers by 

using a meta-regression approach to combine results across providers.39,40 This analysis is 

conventional for interventions implemented at different time points for different units,40,41 

and has the advantage of evaluating both the overall intervention effect and the heterogeneity 

in the treatment effect across sites and providers.

The first stage ITS analysis will consist of segmented regression with an 

autoregressive error model to account for the correlation between successive monthly 

ADRs. We assume that a provider’s observed number of positive screens during 

month t, PositiveScreenst, follows a Poisson distribution with conditional mean λt. 

Our basic ITS model for λt for a particular provider has the following form: 

Log PositiveScreenst = β0 + log TotalScreenst + β1Interventiont + β2Timet + β2Time − After
− Interventiont + β8Age + β9Sex + β10Race + β11Seasont

, 

where t indicates time coded in months.42 In this analysis, time is coded monthly and 

treated as a continuous variable. The main predictors of interest will include the immediate 

intervention effect (Intervention) and whether the monthly post-intervention time trend 

differs from the pre-intervention time trend (Time − After − Intervention). Autocorrelation 

will be examined using residual plots and the Durbin-Watson or Durbin’s alternative test and 

corrected using lagged study time variables as appropriate.35 Each model will provide a RR 

estimate, 95% CI, and p-value for a provider’s intervention effect.

The second stage analysis will consist of random effects meta-regression to aggregate 

the provider intervention effects estimated from the first stage.39,40 This will estimate 

the average intervention effect across providers, accounting for heterogeneity at the site 

and provider levels by including random effects for both. We include a random effect 

for provider because we conservatively consider the providers included in our analysis 

to be a random sample from the full possible set of providers.44 Konstantopoulos et al. 
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describe a similar multilevel meta-regression analysis where studies are nested within school 

districts.44 Our meta-regression model will adjust for randomization stratification procedure 

variables (Volume2018, ADR2018, and ADRMeasured), provider-level variables (baseline 

years in practice and annual procedure volume), and site level characteristics (split dose 

bowel preparation protocols (SDBP) in 2018, urban/rural, and cumulative annual procedure 

volume).

Power Calculation: Our power calculation for the overall intervention effect is estimated 

from an ITS model, accounting for 5% data loss at the site level and 8% provider attrition. 

Each provider has an average of 19.5 months of data pre- and post-intervention, totaling an 

estimation of 386 patients/provider or 220,215 patients per period. The number of patients 

seen by providers greatly affects the power of our design, so we include it in our calculation. 

We simulated ITS data with varying intervention effect sizes adapting code provided by 

Rozario et al.45 Under an ITS model with an autocorrelated error structure, we expect to 

achieve 96.8% power to detect a 1.25% increase in ADR from a pre-intervention rate of 

27.5% (based on 1000 simulations). Power calculations were conducted in SAS v 9.0.

Explanatory Analysis: One potential limitation of the analyses described above is 

aggregating patient-level data to the provider month-level, which is susceptible to Simpson’s 

paradox, where the direction of a relationship between an exposure and outcome can change 

when the data is analyzed at an aggregated level versus a partitioned level.46,47 The ITS 

analysis, comparing pre/post within providers rather than intervention and control at the 

same time, is particularly vulnerable. To overcome this, we will re-examine both our primary 

stepped wedge analysis and secondary ITS analysis using patient-level data. We will again 

use Poisson outcome models to report RRs (but without an offset term). The interpretation 

of the results will be the same as before. For the stepped wedge analysis, the exponentiated 

intervention coefficient will represent the ratio of screening rates post-intervention versus 

pre-intervention for a given provider. For the ITS analysis, the first stage modeling will yield 

the ratio of each provider's screening rate post- versus pre-intervention. The second stage 

will yield a pooled estimate of the intervention RR across providers.

VA-EQuIP Statistics: To evaluate VA-EQuIP adoption and implementation we will 

continuously monitor the number of providers viewing dashboards and participating in 

collaborative learning sessions through 12-month assessment time points. Descriptive 

statistics will be performed at the site and provider level.

Survey analysis: Survey data analysis will include descriptive statistics of facility steward 

and individual provider survey responses at baseline and 12 months post-implementation. 

This includes response distributions or means and standard deviations for all baseline site 

characteristics and implementation and behavior change measures. We will examine the 

percentage of providers who viewed their quality data and whether site-level activities 

impacting provider behavior (“opportunities”) were initiated post-intervention. The facility 

steward survey will assess site protocol changes and the sustainability of new practices 

initiated earlier in the intervention. Provider survey responses will be summarized using the 

adapted COM-B survey scoring and compared between baseline and 12 months. We will 
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also compare COM-B measures between providers, stratified by ADR categories pre- and 

post-VA-EQuIP, and by involvement in collaborative learning as a categorical variable.

Qualitative analysis: Verbatim transcripts from qualitative interviews will be analyzed 

using the qualitative “editing” method.48 Representative quotations will be captured using 

Atlas.ti (Scientific Software, Berlin Germany) and mapped to COM-B behavior change 

domains. With Dr. Zickmund, two trained qualitative analysts will meet and process any 

differences until they agree. Agreed codes will be recorded in a master file for the final 

analysis. Independent coding will ensure narrative coherence and inter-coder reliability. 

Inter-coder reliability kappa scores of below 0.61 will trigger a training meeting. This 

process consistently achieves an inter-coder reliability kappa score of ≥ 0.70.49 After 

coding, analysts synthesized the perceived behavior changes, barriers, facilitators, and 

recommendations across participants into a thematic report that was used to more deeply 

understand site-level context.

Evaluation of VA-EQuIP implementation: We will use an explanatory mixed-methods 

approach for evaluation, consisting of three components: monitoring VA-EQuIP usage 

statistics, pre/post surveys of facility stewards and providers, and qualitative interviews with 

facility stewards and individual providers. The approach will capture key RE-AIM (2a) and 

COM-B (2b) domains with qualitative analysis to more fully explain barriers and facilitators 

to implementation and components of provider behavior change.

Aim 2a: Evaluation measures will include reach, adoption, implementation, and 

maintenance domains (Appendix 5). Reach will be measured using baseline facility steward 

survey site practice characteristics and claims data from CDW fee basis, VA Choice, and 

MISSION Acts, and contracting records to determine the proportion of Veterans having 

colonoscopies performed by VA versus non-VA providers.

Our comprehensive data infrastructure allows electronic monitoring of VA-EQuIP quality 

data views by site and provider. These data will serve as quantitative, continuous measures 

of adoption at site and individual provider levels. We will also collect participant data 

from sites and providers participating in collaborative learning sessions and include 

additional adoption measures in the surveys, asking about use of VA-EQuIP for quality 

measurement and reporting at each site. For implementation measures, the centralized VA-

EQuIP infrastructure will capture fidelity by assessing the timing of intervention delivery. 

Facility steward surveys will capture outcome measures for sites before and after VA-EQuIP 

implementation (Appendices 6–7). Qualitative interviews with facility stewards will explore 

more in depth site-level barriers and facilitators to VA-EQuIP implementation and start after 

the last collaborative learning session for each randomized cluster.

Aim 2b: Provider surveys and qualitative interviews were designed to capture components 

of behavior change mapped COM-B model domains before and after VA-EQuIP 

implementation (Appendices 6–7). Provider qualitative interviews will start after the last 

collaborative learning session for each randomized cluster.
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Discussion

Colonoscopy quality is linked to patient outcomes. The national VA healthcare system lacks 

a comprehensive program to measure and report colonoscopy quality and help providers 

improve adenoma detection.9 Accurate measurement of quality metrics is challenging 

because validated quality metrics are not available in structured VA data from VA CDW. 

Colonoscopy procedure documentation resides in text notes in Vista/CPRS or endoscopic 

reporting software. Commonly used VA endoscopy note writer software programs do not 

facilitate tracking of pathology data and quality measurement. These same issues will persist 

unless infrastructure is in place to collect and process colonoscopy quality data. Thus, within 

VA, there has not been a reliable, efficient way to measure colonoscopy quality and ensure 

optimal protection from CRC incidence and death for Veterans.

VA-EQuIP has a high probability of improving a quality metric outcome (ADR) directly 

associated with CRC death, a common cancer in Veterans. This randomized controlled trial 

presents a unique opportunity to demonstrate that even small improvements in clinical 

performance through audit and feedback, coupled with skill and quality improvement 

support, can save lives. A 1% increase in ADR can lead to a 3% reduction in interval 

cancer death. Our randomized program evaluation is a tremendous opportunity to determine 

the large-scale effect of the VA-EQuIP strategy on changes in the colonoscopy quality 

metrics of individual endoscopists over time. The evaluation will identify factors associated 

with effective implementation and colonoscopy quality improvement. Our prior and planned 

work builds toward our long-term goal to reduce mortality in Veterans by enhancing early 

CRC detection and inform national quality improvement initiatives, including remediation 

training for consistently low-performing endoscopists.

The novel foundation of VA-EQuIP is an NLP algorithm and informatics reporting 

infrastructure we developed to measure and report the quality of colonoscopies performed 

by individual VA colonoscopists.10 Our program is similar to the VA Surgical Quality 

Improvement Program (VASQIP),50,51 however, VASQIP requires significant manual labor 

with a dedicated nurse manager at every VA site to collect and enter data. Our novel 

informatics infrastructure collects and enters the data into the colonoscopy registry. This 

automation allows implementation and evaluation of quality reporting and improvement on a 

national scale in a shorter time frame with minimal manual labor.
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Fig. 1. 
Conceptual model of the VA Endoscopy Quality Improvement Program (VA-EQuIP).
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Figure 2: VA-EQuIP with strategies and evaluation timeline per randomized cluster
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Fig. 3. 
The VA-EQuIP Colonoscopy Quality Provider Dashboard.
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Table 1:
VA-EQuIP Implementation strategy

Implementation Strategy Operationalization per cluster (12–13 sites)

Identify and prepare facility 
stewards.
Facility stewards must have a 
VA administrative or leadership 
authority (i.e. GI Section 
Chief) to view all provider 
data.

T(-3mo):
- GI program office will require all sites to confirm at least one facility steward responsible for colonoscopy 
quality assurance and site level permissions for quality data
- Facility stewards will confirm with VA-EQuIP project manager colonoscopy provider names
- VA-EQuIP data team will confirm that LSV data permissions for stewards and each provider are correct for 
quality reports
o Facility stewards: All site provider data access
o Providers: Only individual data access
T(-1 mo): Kickoff conference call (per cluster) for stewards and providers:
a) To review and demonstrate the VA-EQuIP dashboard prior to releasing VA-EQuIP reports to stewards and 
providers
b) Promote involvement in collaborative learning sessions

Audit and provide feedback T(0): VA-EQuIP emails with dashboard links to stewards and providers

Provide centralized technical 
assistance

Ongoing. Technical issues will be and triaged via trouble tickets input to the VA-EQuIP SharePoint site
T(2 wks): post release conference call to address technical issues

Train and educate stakeholders 
•
Virtual Collaborative Learning

T(0–2 wks): GI program office to send promotional announcement for collaborative learning sessions 
and encourage participation: T(2wks): Identify facility stewards and providers wanting to participate in 
collaborative learning

T(2–4wks): Distribute resources / documents to collaborative learning participants: “Change package”,52 

Plan Do Study Act worksheets, schedule T(4–12 wks): Collaborative learning calls (Adobe Connect©) with 
clinical and quality improvement experts:
1) Review Change Package for evidence based practices to improve ADR: Evidence based bowel 
preparation protocols, Polyp identification skills, Colonoscopy technique (cleaning / washing / inspection 
techniques)
2) Address QI strategies for change (PDSA)
3) Troubleshooting / discussion
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Table 2:
NLP Performance for Colonoscopy Quality Metrics

Variable PPV Sensitivity F Measure

ADR 98% 100% 99%

Screening Indication 89% 100% 94%

Cecal Intubation Rate 98% 99% 99%

Bowel Prep Adequate 100% 100% 100%
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