Supplemental Digital Content 3. 
Criteria grading the evidence

The task force used the criteria provided below to identify the strengths and weaknesses of the studies included in this guideline. Studies containing deficiencies were downgraded 1 level (no further downgrading allowed, unless so severe that study had to be excluded). Studies with no deficiencies based on study design and contained clinical information that dramatically altered current medical perceptions of topic were upgraded. 

1. Baseline study design (i.e., therapeutic, diagnostic, prognostic) determined to assign initial level of evidence. 

2. Therapeutic studies reviewed for following deficiencies: 
· Failure to provide a power calculation for a randomized controlled trial (RCT); 
· High degree of variance or heterogeneity in patient populations with respect to presenting diagnosis/demographics or treatments applied; 
· Less than 80% of patient follow-up; 
· Failure to utilize validated outcomes instrument;
· No statistical analysis of results;
· Crossover rate between treatment groups of greater than 20%;
· Inadequate reporting of baseline demographic data; 
· Small patient cohorts (relative to observed effects); 
· Failure to describe method of randomization; 
· Failure to provide flowchart following patients through course of study (RCT);
· Failure to account for patients lost to follow-up; 
· Lack of independent post-treatment assessment (e.g., clinical, fusion status, etc.); 
· Utilization of inferior control group:
· Historical controls
· Simultaneous application of intervention and control within same patient 
· Failure to standardize surgical/intervention technique; 
· Inadequate radiographic technique to determine fusion status (e.g., static radiographs for instrumented fusion). 

3.  Methodology of diagnostic studies reviewed for following deficiencies: 
· Failure to determine specificity and sensitivity; 
· Failure to determine inter- and intraobserver reliability; 
· Failure to provide correlation coefficient in the form of kappa values. 

4.  Methodology of prognostic studies reviewed for following deficiencies: 
· High degree of variance or heterogeneity in patient populations with respect to presenting diagnosis/demographics or treatments applied; 
· Failure to appropriately define and assess independent and dependent variables (e.g., failure to use validated outcome measures when available). 

Rating evidence quality. Levels of evidence for primary research questiona
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	Types of Studies

	
	Therapeutic studies: Investigating the results of treatment
	Prognostic studies: Investigating the effect of a patient characteristic on the outcome of disease
	Diagnostic studies: Investigating a diagnostic test
	Economic and decision analyses: Developing an economic or decision model

	Level I
	· High-quality randomized trial with statistically significant difference or no statistically significant difference but narrow confidence intervals
· Systematic reviewb of Level I RCTs (and study results were homogeneousc)
	· High-quality prospective studyd (all patients were enrolled at the same point in their disease with
≥80% follow-up of enrolled patients)
· Systematic reviewb of Level I studies
	· Testing of previously developed diagnostic criteria on consecutive patients (with universally applied reference gold standard)
· Systematic reviewb of Level I studies
	· Sensible costs and alternatives; values obtained from many studies with multiway sensitivity analyses
· Systematic reviewb of Level I studies

	Level II
	· Lesser quality RCT (e.g., <80% follow-up, no blinding, or improper randomization)
· Prospectived comparative studye
· Systematic reviewb of Level II studies or Level I studies with inconsistent results
	· Retrospectivef study
· Untreated control subjects from an RCT
· Lesser quality prospective study (e.g., patients enrolled at different points in their disease or <80% follow-up)
· Systematic reviewb of Level II studies




	· Development of diagnostic criteria on consecutive patients (with universally applied reference criterion standard)
· Systematic reviewb of Level II studies
	· Sensible costs and alternatives; values obtained from limited studies with multiway sensitivity analyses
· Systematic reviewb of Level II studies

	Level III
	· Case control studyg
· Retrospectivef comparative studye
· Systematic reviewb of Level III studies
	· Case control studyg
	· Study of nonconsecutive patients without consistently applied reference criterion standard
· Systematic reviewb of Level III studies
	· Analyses based on limited alternatives and costs and poor estimates
· Systematic reviewb of Level III studies

	Level IV
	Case seriesh
	Case series
	· Case-control study
· Poor reference standard
	· Analyses with no sensitivity analyses



RCT, randomized controlled trial.
aA complete assessment of quality of individual studies requires critical appraisal of all aspects of the study design.
bA combination of results from ≥2 previous studies.
cStudies provided consistent results.
dStudy was started before the first patient enrolled.
ePatients treated one way (e.g., instrumented arthrodesis) compared with a group of patients treated in another way (e.g., uninstrumented arthrodesis) at the same institution.
fStudy was started after the first patient enrolled.
gPatients identified for the study based on their outcome, called “cases” (e.g., pseudoarthrosis) are compared with those who did not have outcome, called “controls” (e.g., successful fusion).
hPatients treated one way with no comparison group of patients treated in another way.


