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Rationale: Cancer is a leading cause of premature mortality.1 Population screening for asymptomatic cancer precursors and early-stage breast, cervical, colorectal and lung cancers can reduce morbidity and mortality. Cancer screening is a complex, multi-step process.2 There are variations in the effective application of multiple aspects of screening processes. Delays or failures can occur at multiple points. 

In the United States, common screening quality and performance measures include the Healthcare Effectiveness Data and Information Set (HEDIS),3 the National Breast and Cervical Cancer Early Detection Program (NBCCEDP),4 the National Quality Forum,5 and those from professional societies (such as the US Multi-Society Task Force on CRC Screening6). These guidelines have several limitations. Typically they do not cover quality of care of the entire screening process continuum. For instance, HEDIS measures focus on the completion of initial screening tests only.3 Little attention has been given to quality domains beyond screening coverage, effectiveness and timeliness of follow-up. Many measures are based on expert opinion, not evidence linking to important patient outcomes.7 Limited measures have been developed for lung cancer.8 Standardized metrics that are transportable across cancer types are needed for the comparison of the delivery of cancer screening across organ types.

To gauge whether improvements at specific levels of the cancer screening continuum can lead to substantial improvement, a key first step is the identification of a comprehensive set of performance indicators or criteria. These indicators should enable the assessment and comparison of quality of screening care not only between screening programs, but also across screening modalities and cancer types. A comprehensive inventory of screening performance indicators will allow us to create a common conceptualization of indicators by quality domain and across cancer types.

Research questions: 
1. What performance indicators exist, either in the US or abroad, to assess screening programs for breast, cervical, colon and lung cancers? How many guidelines recommend each performance indicator? What quality domains are most often targeted by indicators? (descriptive)
2. What level of evidence do guidelines use to support the implementation of each performance indicator? (descriptive)
3. What conceptual similarities exist between performance indicators for each screening type? (conceptual)
Information sources: MEDLINE, Embase and CINAHL

Predictor variables: Completeness of the test (definition depends on cancer screening method), adequacy of the examination, accuracy and safety

Outcome variables: Comprehensive set of performance indicators or criteria to assess whether improvements at specific levels of the cancer screening continuum can lead to substantial improvement

Search strategy (one for each cancer type): 

First example colorectal cancer: (PMIDs for testing with CRC: 25448873, 30052593, 23212726, 31637887, 21792895, https://www.gov.uk/government/publications/bowel-cancer-screening-programme-standards/bowel-cancer-screening-programme-standards-valid-for-data-collected-from-1-april-2018)

Colorectal cancer search April 6th:
	Databases and web portals
	Date
	Number of references

	
	
	found
	after deduplication

	Medline OVID SP
	6-Apr-20	1689
	1685

	Embase.com
	6-Apr-20	2012
	1105

	CINAHL EBSCO
	06.04.20	507
	114

	Total
	
	4208
	2904



Concept map (#1 AND #2 AND #3):

1. Quality indicators - ((('health care quality'/de OR 'benchmarking'/de OR 'clinical indicator'/de OR 'practice guideline'/exp OR 'program evaluation'/exp OR 'professional standard'/de OR 'treatment outcome'/exp OR 'quality control'/de OR 'total quality management'/de OR 'treatment outcome*':ti,ab,kw) AND (assessment* or criteri* or guideline* or indicator* or metrics or recommendation*):ti,ab,kw) OR ((quality NEAR/2 (assessment* or criteri* or guideline* or 'health care' or healthcare or indicator* or metrics or recommendation*)) or 'performance indicator*' or 'process assessment*'):ti,ab,kw)
AND

2. Cancer type  - ('colon tumor'/exp OR 'large intestine cancer'/de OR 'rectum tumor'/exp OR 'intestine polyp'/de OR 'colorectal polyp'/de OR ('colonoscopy'/de AND indicator*:ti,ab) OR (((colon or colonic or colorectal or colo-rectal) NEAR/2 (cancer* or carcinoma or neoplas* or polyp*)) or intestinal polyp*):ti,ab,kw)
AND
3. Screening tests - ('colonoscopy'/exp OR 'occult blood test'/de OR 'early cancer diagnosis'/de OR 'cancer screening'/mj OR ('colonoscopy' OR 'coloscopy' OR 'faecal immunochemical test*' OR 'fecal immunochemical test*' OR faecal occult blood test* OR fecal occult blood test*):ti,ab,kw)
Additional criteria: 

[english]/lim AND [2001-2020]/py NOT ([animals]/lim NOT [humans]/lim) NOT ('conference abstract'/it OR 'conference review'/it OR 'editorial'/it OR 'letter'/it)

Additional data sources: Search of bibliographies, websites of screening organizations, asking experts

Study selection criteria: To determine eligibility, two reviewers will independently screen the title and abstract of each identified guideline article. To be included, guidelines must meet the following criteria (accessible population): 

· Report quality criteria for the early detection of cancer in average risk, asymptomatic adults (target population)
· Examine screening tests in one of four domains: completeness of the test (what defines a complete test with adequate sampling as estimated by the clinical provider obtaining the specimen); adequacy of the examination (what defines sufficient material or visualization for a high quality exam); accuracy (performance characteristics such as sensitivity, specificity, false positive rate, etc.); safety (what are potential harms).   
· Address breast, cervical, colon or lung cancer screening 
· Be a recommendation document from a professional society, screening organization, or governmental organization
· Can be a performance report from a national or regional screening program, provided three are clear definitions of quality indicators and set targets
· Have sufficient English-language content to permit extraction of all quality indicators
Exclusion criteria are:

· Conference abstracts
· Publications from 2009 or before 
· Quality criteria development and validation documents
· Performance reports that do not have their own quality indicators (i.e. refer to another guideline document), do not define quality indicators, or do not set targets
We will focus on the primary screening tests for each cancer type (maximum 2). If the title and abstract is potentially eligible, the full text will be reviewed. The two reviewers will independently evaluate full-text articles to determine whether they should be included. Reviewer disagreements will be resolved by consensus. Reasons for exclusion will be noted (not quality criteria, not for screening population, not from a recognized group, not available in English). All citations will be imported into an electronic database (EndNote X7.8) and the online program Covidence® will be used. 

Data extraction: If multiple publications exist from the same recommendation body, the most recent or most complete document will be used. For included studies, one reviewer will extract data using a structured form for guideline identifiers, issuing body, year of publication, and quality indicators covered. For each quality indicator, information will be collected regarding numerator and denominator definitions and level of evidence cited, if any, to support the indicator. If applicable, reference standards with their inclusion and exclusion criteria will be noted. 

Quality appraisal: We may perform a quality appraisal of included recommendation documents using an abridged version of the IOM guidelines9 or AGREE II checklist.10

Data synthesis and analysis: A descriptive approach will be used to summarize the number of guidelines, overall, the number of indicators per guideline, and the level of evidence cited for each. Indicators will be classified by cancer type and their place in the PROSPR concept map of the screening process.2 They will be classified as primarily evaluating actions by patients, providers, or at the system level. Comparisons will then be made across cancer types. Indicators will be further classified using the six Institute of Medicine quality domains11 and whether they are structural measures (these assess the characteristics of the health care environment), process measures (these assess the care being delivered), and outcome measures (these assess the results of the care).

Ethical Considerations: Ethics in systematic reviews is rarely addressed. However, systematic reviews are often cited in documents that influence practice, guidelines and policy. In our case, our systematic review aims to influence (and ultimately/hopefully improve) cancer screening policies. Thus, it is imperative for systematic reviewers to evaluate and address with ethical considerations associated with the primary articles, including conflicts of interest, financial support, publication bias, safety, informed consent and issues around representation.

The main way we will mitigate ethical issues is by addressing the prior concerns through our selection criteria of the primary articles and data analysis. Other ways to mitigate ethical issues include addressing potential missing perspectives in the discussion section. It is also important to highlight the appropriate context for which the data should be utilized and scrutinized to avoid inappropriate extrapolation of the data. 
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