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Today’s talk

Considerations for identifying the best body of evidence related to exposure 
studies
GRADE thoughts on assessing risk of bias across a body of evidence
How to use evidence about exposures in decision-making

• GRADE Evidence to Decision (EtD) frameworks



GRADE is a method/system/approach to 
operationalize: 
• the assessment of the certainty in a body of 

evidence 
• the criteria and process for making 

transparent decisions and recommendations





Formulating 
questions

• No guiding framework for operationalizing the PECO approach and the 
types of PECO questions researchers and decision-makers existed

• In environmental, public and occupational health research, specific 
challenges exist with identifying the exposure and comparator within the 
PECO

• Five paradigmatic approaches and examples for identifying the exposure 
and comparator in systematic review and decision-making questions.





Determinants of certainty in a 
body of evidence: GRADE
• A body of evidence starts as: high | ⊕⊕⊕⊕

• 5 factors that can lower certainty
1. Risk of bias
2. Inconsistency (or heterogeneity)
3. Indirectness (PICO and applicability)
4. Imprecision
5. Publication bias 

• 3 factors may increase certainty
1. large magnitude of effect
2. opposing plausible residual bias or confounding
3. dose-response gradient



Any risk of bias tool can be 
used:
• Should be validated
• Cover the items of interest
• ROBINS-E good candidate



Evaluate RoB per outcome using the RoB instrument for NRS of exposures

Study Confounding Selection Measurement of Exposure Departures from Exposure Missing Data Measurement of Outcomes Reported Results

Apelberg et al. 2007
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• Items
• Confounding
• Selection
• Measurement of Exposure
• Departures from Exposure
• Missing Data
• Measurement of Outcomes
• Reported Results

Low Moderate Serious Critical
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RoB Matrix: Exposure to BPA on prevalent 
overweight and obesity

Studies Confounding Selection Measurement of 
Exposure

Departures from 
Exposure

Missing Data Measurement of 
Outcomes

Reported Results

Carwile 2011*

Eng 2013*, †

Harley 2013*

Li 2013*

Shankar 2012†

Wang 2012*, †
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Low Moderate Serious Critical
* Prevalent overweight
† Prevalent obesity

Ranciere, F., Lyons, J. G., Loh, V. H., Botton, J., Galloway, T., Wang, T., . . . Magliano, D. J. (2015). Bisphenol A and the risk of 
cardiometabolic disorders: a systematic review with meta-analysis of the epidemiological evidence. Environ Health, 14(1), 46. 
doi:10.1186/s12940-015-0036-5



RoB Matrix: Exposure to BPA on prevalent 
overweight and obesity

Studies Confounding Selection Measurement of 
Exposure

Departures from 
Exposure

Missing Data Measurement of 
Outcomes

Reported Results

Carwile 2011*

Eng 2013*, †

Harley 2013*

Li 2013*

Shankar 2012†

Wang 2012*, †
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Low Moderate Serious Critical
* Prevalent overweight
† Prevalent obesity

Ranciere, F., Lyons, J. G., Loh, V. H., Botton, J., Galloway, T., Wang, T., . . . Magliano, D. J. (2015). Bisphenol A and the risk of cardiometabolic 
disorders: a systematic review with meta-analysis of the epidemiological evidence. Environ Health, 14(1), 46. doi:10.1186/s12940-015-0036-5



RoB judgment across the body of evidence

Studies Confounding Selection Measurement of 
Exposure

Departures from 
Exposure

Missing Data Measurement of 
Outcomes

Reported Results Study-level RoB 
Judgment

Carwile 2011*

Eng 2013*, †

Harley 2013*

Li 2013*

Shankar 2012†

Wang 2012*, †
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* Prevalent overweight
† Prevalent obesity Low Moderate Serious Critical



RoB judgment across the body of evidence 
(prevalent overweight): Part 2

Studies Confounding Selection Measurement of Exposure Departures from 
Exposure

Missing Data Measurement of Outcomes Reported Results

Carwile 2011

Eng 2013

Harley 2013

Li 2013

Wang 2012

Item-level judgment
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Low Moderate Serious Critical



Prevalent overweight

1

2



By outcome: Prevalent obesity

1

2



Low Moderate Serious Critical



• The weighing of the domains for an overall 
assessment of risk of bias requires considered 
judgment across domains. The type of bias (domains) 
should not be equally weighted by default  

• Reducing risk of bias through inclusion and exclusion 
of studies and sensitivity analysis may or may not 
come at cost of applicability (directness)



• Risk of bias assessment should include an 
assessment of the direction (and if possible 
magnitude) of risk of bias

• The GRADE domain of opposing residual 
plausible confounding is integrated with the 
risk of bias assessment

• In the context of GRADE confounding bias the 
default concern is that risk of bias on that 
domain is serious. 

• Look for reasons why this is not the case



Transparency within the Evidence Profile: 
GRADE assessment

CI: Confidence interval; OR: Odds ratio

Quality assessment № of patients Effect

Quality№ of 
studies

Study 
design

Risk of 
bias Inconsistency Indirectness Imprecision Other 

considerations

exposure to 
BPA (CAS# 

80-05-7)

exposure to 
lower levels 

of BPA 

Relative
(95% CI)

Absolute
(95% CI)

Prevalent overweight (assessed with: BMI ≥85th percentile for age/gender in children; BMI 18.5-25/30 kg/m2)
5 studies very, very 

serious a
not serious b not serious serious none 1774/5403 

(32.8% ) 
1584/5657 
(28.0% ) 

OR 1.21
(0.98 to 1.56) 

40 more per 
1,000

(from 4 fewer 
to 98 more) 

⨁◯◯◯

VERY LOW 

Prevalent obesity (assessed with: BMI ≥95th percentile for age/gender in children; BMI ≥25-30 kg/m2)
3 studies very 

serious a
not serious not serious not serious none 1425/5178 

(27.5% ) 
1204/5342 
(22.5% ) 

OR 1.67
(1.32 to 1.93) 

102 more per 
1,000

(from 52 more 
to 134 more) 

⨁⨁◯◯

LOW 

a. Most studies adjusted for known confounders of body composition (age, ethnicity, gender, 
height, race), and diet; however, two studies did not account for caloric intake or diet which is 
relevant for evaluating weight-related outcomes, there is some risk of unmeasured confounding; 
BPA measurement present potential for bias as the chemical is non-persistent with a short half-
life and exposure measurements were not repeated (except in one study), one study measures 
BPA three months post-BMI measurement, remaining studies measure BPA and BMI at the same 
time; potential risk of reporting bias because three studies did not report prior publication of a 
protocol; however, all studies present outcome measures and analyses consistent with a priori 
plan outlined in the manuscript.

b. The I2 value = 45% and exploration of the forest plot suggests some inconsistency introduced by 
one outlying study contributing 4.3% of the weight to the analysis of children.

c. Imprecision is present because the width of the confidence interval is consistent with both 
important benefit and harm. 



Four step approach for 
using the E-value to judge 
how likely it is that 
residual confounding can 
reduce the observed 
effect to null or below a 
threshold of interest

A note on residual 
plausible 
confounding



Making certainty assessments transparent



Rest of table summarizes:
 GRADE domains

 risk of bias, 
imprecision, 
indirectness, 
inconsistency, 
publication bias, 
magnitude, etc.

 Certainty in evidence
 Possible summary 

statements









Hazard 
identification / 

Risk assessment

Evidence Profile (or similar)
certainty assessment

Values
Resources

Cost effectiveness

Equity
Acceptability

Feasibility

DECISION

What do we do 
with the body of 
evidence?



Potential systematic-review or 
research context

Approach

1. Calculate the health effect from an exposure; describing 
the dose-effect relationship between an exposure and an 
outcome for risk characterization.

Explore the shape and distribution of the 
relationship between the exposure and the 
outcome in the systematic review.

2. Evaluate the effect of an exposure cut-off on health 
outcomes, when the cut-off can be informed iteratively by 
the results of the systematic review.

Use cut-offs defined based on distribution in the 
studies identified in the systematic review.

3. Evaluate the association between an exposure cut-off 
and a comparison cut-off, when the cut-offs can be 
identified or are known from other populations.

Use mean cut-offs from external or other 
populations (may come from other research).

4. Identify an exposure cut-off that ameliorates the effects 
on health outcomes.

Use existing exposure cut-offs associated with 
known health outcomes of interest.

5. Evaluate the potential effect of a cut-off that can be 
achieved through an intervention to ameliorate the 
effects of exposure on health outcomes.

Select the comparator based on what exposure 
cut-offs can be achieved through an intervention.



Use by WHO in 
100’s of recs

How should we make 
decisions

Evaluation of EtD
frameworks



Exploring the EtD Frameworks
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GRADE findings of which EtDs criteria are 
relevant
Priority of the problem

Desirable Effects

Undesirable Effects

Values

Balance of Effects

Resources Required

Cost Effectiveness

Equity

Acceptability

Feasibility





Summary

• Across body of evidence 
risk of bias assessment

• Any instrument can serve

• Across studies and across 
domains

• Sensitivity analysis 
needed

• Integrate with other 
domains

• But first ask the right 
(PECO) question
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