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Topics to be Discussed
• Background of this report
• AHRQ EPC evidence report process 
• Brief descriptions of methods

– Key questions and analytic framework
– Selection criteria
– Literature search
– Critical appraisal of evidence
– Reporting of evidence 

• Overview of available evidence
• Illustration of reporting of one outcome
• Closing remarks
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AHRQ Evidence Report Process
• Form Technical Expert Panel
• Refine key questions, define selection criteria
• Perform literature search
• Screen abstracts for potentially relevant articles
• Retrieve full text articles of screened in abstracts
• Select articles according to criteria
• Extract data from articles that meet inclusion criteria
• Critically appraise studies (methodological quality, applicability)
• Create evidence and summary tables
• Synthesize results
• Perform meta-analysis as appropriate
• Draft report
• Send out for peer review, perform update and revise report
• 12-month process 
• Report provides information for decision makers, it does 

not make clinical or policy recommendations
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Analytic Framework
• Relevant questions can be formulated into a 

model that analyzes all effects and 
interactions between intervention or exposure 
and outcomes; to appreciate relationships of 
the questions

• Can be used to clarify and generate 
questions (topics)

• Can highlight what aspects are known and 
unknown

• Can clarify what study designs may be best to 
address specific questions



Analytic Framework for Vitamin D and/or 
Calcium Health Outcomes



Key Questions of Vitamin D and Calcium Report

Key Question 1. What is the effect of vitamin D, calcium, or combined 
vitamin D and calcium intakes on clinical outcomes, including 
growth, cardiovascular diseases, weight outcomes, cancer, immune
function, pregnancy or birth outcomes, mortality, fracture, renal 
outcomes, and soft tissue calcification? (Arrow 1) 

Key Question 2. What is the effect of vitamin D, calcium or combined 
vitamin D and calcium intakes on surrogate or intermediate 
outcomes, such as hypertension, blood pressure, and bone mineral
density? (Arrow 2)

Key Question 3. What is the association between serum 25(OH)D 
concentrations or calcium balance and clinical outcomes? (Arrow 3)

Key Question 4. What is the effect of vitamin D or combined vitamin D 
and calcium intakes on serum 25(OH)D concentrations? (Arrow 4)

Key Question 5. What is the association between serum 25(OH)D 
concentrations and surrogate or intermediate outcomes? (Arrow 5)



Analytic Framework for Vitamin D and/or Calcium 
Safety-related (adverse) Outcomes



PICO Selection Criteria
(partial list)

• Population
– Generally healthy people with no known disorders
– Studies enrolled <20% patients with common diseases
– Any population for adverse effects of high intake

• Intervention / Exposure
– Calcium intake, Vitamin D intake, or both
– Observational studies: Serum 25(OH)D measurement

• Comparator
– Dose relationship

• Outcome
– 17 outcomes selected by technical expert panel

• Study Design
– Experimental or observational, study duration
– Excluded cross-sectional studies and studies that did not prospectively 

collect Vitamin D measurements before the outcome



Literature 
search and 
selection



Critical Appraisal of Primary Studies

We adapted a 3-category grading system of the 
AHRQ Methods Reference Guide for Comparative 
Effectiveness Reviews, which encompasses the 
principles of CONSORT statement for RCTs, 
STROBE checklist for observational studies. This 
system defines a generic grading system that is 
applicable to each type of study design.

A - Least bias; results are valid 
B - Susceptible to some bias, but not sufficient to

invalidate the results
C - Significant bias that may invalidate the results



Critical Appraisal of Systematic Reviews

• A summary quality grade for systematic 
review is difficult to interpret

• Various dimensions and nuances of the 
systematic review must be understood

• We applied AMSTAR checklist, a tool to 
assess the quality of reporting of systematic 
reviews

• Items evaluated are made explicit for the 
reader

• Comments provided where appropriate



Critical Appraisal of Systematic Reviews
(example of AMSTAR application)



Reporting of Evidence

• Evidence tables 
– detailed information about each study

• Summary tables
– summary from each study that addresses a 

question (outcome, study design)
• Figures, graphs
• Meta-analyses (if appropriate)
• Narratives, highlight features and 

limitation of study in answering question



Results



Primary Studies on Vitamin D Intake or Concentration



Availability and Quality of Primary Studies
Quality grade of primary studies

A (11%) B (50%) C (39%)
Vitamin D (94)

RCT (30) 3 14 13

Non-RCT (64) 4 33 27

Calcium (108)
RCT (23) 1 11 11

Non-RCT (85) 17 41 27
Vitamin D + Calcium (19)

RCT (19) 0 12 7
Non-RCT (0) 0 0 0

Total = 221 (from 165 unique studies); same study may contribute more than one outcome



Organization of Results Chapter

• Vitamin D
– outcomes

• Calcium
– outcomes

• Vitamin D + calcium
– Outcomes

• Association with intake and serum Vitamin D 
level (Question 4)

• Adverse or Safety Outcomes



Reporting of Individual Outcomes
• Synopsis
• Detailed presentation (highlight features and 

limitation of study in answering question)
– Findings per vitamin D concentration
– Findings per age and sex
– Findings by life stage

• Summary tables
– RCTs

• Characteristics
• Results

– Cohort studies
• Characteristics 
• Results 

• Figures, graphs
• Meta-analyses (if appropriate)







Vitamin D and colorectal cancer: results of RCTs (pg 68)



Vitamin D and colorectal cancer: results of RCTs (pg 70)



Vitamin D and colorectal cancer – observational studies (pg 74)



Vitamin D and colorectal cancer: Results of observational studies (pg 76)





Caveats
• WYSWYA - report provides information only on 

questions formulated a priori, it does not answer 
all potential questions of interest

• As much as we strive to be objective, some 
judgment is inevitable (e.g., grading of studies)

• No standard tool available to assess quality of 
nutritional observational studies

• Publication bias
• Need to rely on existing systematic reviews, but 

using them is challenging
• Studies in general were not designed for DRI 

issues (e.g., targeting DRI life stages)
• Evidence report is meant to inform, not replace 

decision making by expert bodies


