Methodology Advances for Occupational Medicine Practice Guidelines, 2nd Edition
The methodology that the American College of Occupational and Environmental Medicine (ACOEM) has adopted for updates to its Occupational Medicine Practice Guidelines, 2nd Edition, is designed to produce the most rigorous, reproducible, and transparent occupational health guidelines available. There are several advances with this methodology, including improvements in: 1) criteria to grade articles; 2) strength of evidence ratings; and 3) evidence-based recommendation categories. Each of these advances are briefly described below as are the reasons for these improvements.
To rate the articles, ACOEM used an adapted 11 variable (or attribute) system (see Table 1), established explicit criteria for each of the 11 variables and then scored each attribute using a scale of 0, 0.5 or 1.0.  This approach results in a numerical rating of each individual article, ranging 0 to 11.0. Those numerical article ratings are then mapped to the study quality range ratings of: low quality (3.5 or less); intermediate quality (4-7.5); and high quality (8-11). 
These study quality ratings are then used to determine the Strength of Evidence Ratings for the evidence base for a particular topic (see Table 2). There are 3 levels of such evidence: Strong (A), Moderate (B), and Limited (C) Evidence Bases. There is a fourth category of “I” Insufficient Evidence. All are clearly defined and are linked to ratings of the articles.
The Strength of Evidence Ratings are then utilized to develop the Evidence-Based Recommendations (see Table 3). ACOEM has developed 9 recommendation categories that parallel the strength of evidence categories. There are also 3 categories for “insufficient evidence”, including 1 category for recommendations that would include very low-cost, low-risk interventions (such as the use of acetaminophen) that are unlikely to be subject to randomized controlled trials (RCTs).

There are several reasons for these changes. The underlying reason for all of the changes is a desire to improve clarity, transparency, reproducibility, and communication. The criteria to rate articles are purposefully more detailed than in other previously available guidelines. By providing these explicit ratings and ultimately mapping them to “strength of the evidence”, the entire system and process becomes more reproducible. It also becomes possible for others to critique the process, analyses, recommendations, and thereby resulting in continual quality improvement.  
The Strength of Evidence Ratings changes include the elimination of the “D” rating. This recognizes that the former “D” level evidence included either a lack of evidence or a consensus of experts and are not evidence based. Thus, it was replaced with “I” (Insufficient), rather than implying it was the next lower level below “C.” The recommendations are developed from those improvements in the strength of evidence by making them parallel. For example, there are 2 levels of “A” recommendations, one in favor and one against. At each step in this process, there are explicit criteria with definitions to make a process that is as reproducible as possible.
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Examples of Summary Table of Studies: Interventions

Study Summary Evidence Tables: [TOPIC]
	Study Design
	

	Study Citation
	

	Research Question
	Does [treatment] result in improved outcomes for [condition]?



	Population
	Inclusion criteria
	

	
	Exclusion criteria
	

	
	Study population characteristics
	

	
	Generalizability to working patients
	

	Methods
	

	Statistical Methods
	

	Quality Assessment
	Score*


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Relevant Outcomes Assessed
	

	Results
	

	Author Comments
	

	Reviewer Comments
	


*Quality Assessment Questions (scoring scale = 0, 0.5, 1): 1 = Randomization, 2 = Treatment allocation concealed, 3 = Baseline Comparability, 4 = Patient blinded, 5 = Provider blinded, 6 = Assessor blinded, 7 = Co-interventions avoided, 8 = Compliance acceptable, 9 = Dropout rate, 10 = Timing of Assessments, 11 = Analyzed by intention to treat, 12 = Lack of bias

Table 1: Explanation of Criteria Used to Rate Randomized Controlled Trials

Studies are rated using the following 11 criteria. Each criterion is rated 0, 0.5, or 1.0, thus the overall ratings range from 0-11. A study is considered low quality if the composite rating was 3.5 or less, intermediate quality if rated 4-7.5, and high quality if rated 8-11.

	Criteria
	Rating Explanation



	Randomization:
Assessment of the degree that randomization was both reported to have been performed and successfully achieved through analyses of comparisons of variables between the two groups.
	Rating is “0” if the study is not randomized or reports that it was and subsequent analyses of the data/tables suggest it either was not randomized or was unsuccessful.

Rating is “0.5” if there is mention of randomization and it appears as if it was performed, however there are no data on the success of randomization, it appears incomplete, or other questions about randomization cannot be adequately addressed.
Rating is “1.0” if randomization is specifically stated and data reported on subgroups suggests that the study did achieve successful randomization.


	Treatment Allocation Concealed: 

Concealment of the allocation scheme from all involved, not just the patient.  
	Rating is “0” if there is no description of how members of the research team or subjects would have not been able to know how they were going to receive a particular treatment, or the process used would not be concealed.  

Rating is “0.5” if the article mentions how allocation was concealed, but the concealment was either partial involving only some of those involved or other questions about it are unable to be completely addressed.  

Rating is “1.0” if there is a concealment process described that would conceal the treatment allocation to all those involved.


	Baseline Comparability: Measures how well the baseline groups are comparable (e.g., age, gender, prior treatment).  
	Rating is “0” if analyses show that the groups were dissimilar at baseline or it cannot be assessed.  

Rating is “0.5” if there is general comparability, though one variable may not be comparable.  

Rating is “1.0” if there is good comparability for all variables between the groups at baseline.



	Patient Blinded
	Rating is “0” if there is no mention of blinding of the patient.
Rating is “0.5” if it mentions blinding, but the methods are unclear.
Rating is “1.0” if the study reports blinding, describes how that was carried out, and would plausibly blind the patient.


	Provider Blinded


	Rating is “0” if there is no mention of blinding of the provider.  

Rating is “0.5” if it mentions blinding, but the methods are unclear.  

Rating is “1.0” if the study reports blinding, describes how that was carried out and would plausibly blind the provider.


	Assessor Blinded


	Rating is “0” if there is no mention of blinding of the assessor.
Rating is “0.5” if it mentions blinding, but the methods are unclear.
Rating is “1.0” if the study reports blinding, describes how that was carried out and would plausibly blind the assessor.


	Co-interventions Avoided: The degree to which the study design avoided multiple interventions (e.g., a combination of stretching exercises and anti-inflammatory medication).
	Rating is “0” if there are multiple interventions or no description of how this was avoided.

Rating is “0.5” if there is brief mention of this potential problem.
Rating is “1.0” if there is a detailed description of how co-interventions were avoided.

	Compliance Acceptable: Measures the degree of non-compliance.
	Rating is “0” if there is no mention of non-compliance.
Rating is “0.5” if non-compliance is briefly addressed and the description suggests that there was compliance, but a complete assessment is not possible.
Rating is “1.0” if there are specific data and the non-compliance rate is less than 20%.



	Dropout Rate: 

Measures the drop-out rate.
	Rating is “0” if there is no mention of crop-outs or it cannot be inferred from the data presented.
Rating is “0.5” if the drop-out issue is briefly addressed and the description suggests that there were few drop-outs, but a complete assessment is not possible.
Rating is “1.0” if there are specific data and the drop-out rate is under 20%.



	Timing of Assessments: Timing rates the timeframe for the assessments between the study groups.
	Rating is “0” if the timing of the evaluations is different between the groups.
Rating is “0.5” if the timing is nearly identical (e.g., one day apart).  

Rating is “1.0” if the timing of the assessments between the groups is identical.



	Analyzed by Intention 
to Treat: 

This rating is for whether the study was analyzed with an intent to treat analysis.
	Rating is “0” if it was not analyzed by intent to treat.
Rating is “0.5” if there is not mention of intent to treat analysis, but the results would not have been different (e.g., there was nearly 100% compliance and no drop-outs).
Rating is “1.0” if the study specifies analyses by intention to treat.  



	Lack of Bias:

This rating does not enter into the overall rating of an article. This is an overall indication of the degree to which biases are felt to be present in the study.
	Rating is “0” if there are felt to be significant biases that are uncontrolled in the study and may have influenced the study’s results.
Rating is “0.5” if there are felt to be some biases present, but the results are less likely to have been influenced by those biases.
Rating is “1.0” if there are few biases, or those are well controlled and unlikely to have influenced the study’s results.




Table 2: Strength of Evidence Ratings

Note: Levels of evidence are used to rate the quality of the body of evidence. The body of evidence consists of all studies on a given topic that are used to develop evidence-based recommendations. Levels of evidence are applied when studies are relevant to the topic and study working populations. Study outcomes should be consistent and study data should be homogeneous.
	A
	Strong evidence-base: One or more well-conducted systematic reviews or meta-analyses, or two or more high-quality studies.



	B
	Moderate evidence-base: At least one high-quality study, a well-conducted systematic review or meta-analysis of lower quality studies,
 or multiple lower-quality studies relevant to the topic and the working population.


	C
	Limited evidence-base: At least one study of intermediate quality.



	I
	Insufficient Evidence: Evidence is insufficient or irreconcilable.

 


*For treatment, the criteria used by evidence reviewers to categorize the quality of individual randomized controlled trials as high, medium, or low quality were: adequate randomization, concealed treatment allocation, baseline cohort comparability, patient blinded, provider blinded, assessor blinded, co-interventions avoided, compliance acceptable, dropout rate acceptable, timing of assessments equivalent, data analyzed by intention to treat, and lack of bias.
 Each criterion received a score of 0, 0.5, or 1. See Table 2 for the definition of each criterion and scoring level. Studies were considered of low quality if they were rated 3.5 or less, intermediate quality if they were rated 4-7.5, and high quality if they were rated 8-11.
Table 3: Evidence-Based Recommendations

	Recommendation Category
	Evidence Rating
	Description of Category

	Strongly Recommended


	A
	The intervention is strongly recommended for appropriate
 patients.
The intervention improves important health and functional outcomes based on high quality evidence, and the Evidence-Based Practice Panel (EBPP) concludes that benefits substantially outweigh harms and costs.

	Moderately Recommended


	B
	The intervention is recommended for appropriate patients.

The intervention improves important health and functional outcomes based on intermediate quality evidence that benefits substantially outweigh harms and costs.

	Recommended

	C
	The intervention is recommended for appropriate patients.  
There is limited evidence that the intervention may improve important health and functional benefits.

	Insufficient For

(Consensus-based)

	I
	The intervention is recommended for appropriate patients and has nominal costs and essentially no potential for harm.* The EBPP feels that the intervention constitutes best medical practice to acquire or provide information in order to best diagnose and treat a health condition and restore function in an expeditious manner. The EBPP believes based on the body of evidence, first principles, and/or collective experience that patients are best served by these practices, although the evidence is insufficient for an evidence-based recommendation.

	Insufficient-
No Recommendation
(Consensus-based)
	I
	The evidence is insufficient to recommend for or against routinely providing the intervention. The EBPP makes no recommendation.

Evidence that the intervention is effective is lacking, of poor quality, or conflicting and the balance of benefits, harms, and costs cannot be determined. 

	Insufficient Against

(Consensus-based)
	I
	The evidence is insufficient for an evidence-based recommendation.
The intervention is not recommended for appropriate patients because of high costs/high potential for harm to the patient.  

	Recommended Against


	C
	Recommendation against routinely providing the intervention.

The EBPP found at least intermediate evidence that harms and costs exceed benefits based on limited evidence.

	Moderately Recommended Against
	B
	Recommendation against routinely providing the intervention to eligible patients.

The EBPP found at least intermediate evidence that the intervention is ineffective, or that harms or costs outweigh benefits. 

	Strongly Recommended Against
	A
	Strong recommendation against providing the intervention to eligible patients.

The EBPP found high quality evidence that the intervention is ineffective, or that harms or costs outweigh benefits.


� For therapy and prevention, randomized controlled trials (RCTs) with narrow confidence intervals and minimal heterogeneity.


  For diagnosis and screening, cross sectional studies using independent gold standards.


  For prognosis, etiology or harms, prospective cohort studies with minimal heterogeneity.


� For therapy and prevention, a well-conducted review of cohort studies.


  For prognosis, etiology or harms, a well-conducted review of retrospective cohort studies or untreated control arms of RCTs.


� van Tulder M, Furlan A, Bombardier C, Bouter L. Updated method guidelines for systematic reviews in the Cochrane Collaboration back review group. Spine. 2003;28(12):1290-9.





� “Appropriate” means meeting screening or preventive method entry criteria without contraindications, or having the appropriate diagnosis, indication, time frame, prior conservative testing or treatment, and lack of contraindications for the specific test or treatment.





*For example, would include acetaminophen, and self-administered cold or heat treatments. Excludes all interventional treatments, manual adjustment, and prescriptions medications. Aggregate and individual harms and costs are considered.





