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Disclaimer

• This presentation does not contain legal advices or provide 
scientific conclusions. 

• The content does not serve as a standard practice or guidelines in 
conducting a systematic review in substantiating health claims or 
food-health relationship.

• The audiences may need some background in understanding or 
conducting a clinical research study.



Meta-
analysis

Systematic 
Review

Scoping 
Review

Literature 
Review

Heterogeneous Homogeneous

Broad Specific

Flexible Rigorous



Traditional Literature 

Reviews

Scoping reviews Systematic 

reviews

A priori review protocol No Yes (some) Yes

Registration of the review protocol No No
a

Yes

Explicit, transparent, peer 

reviewed search strategy

No Yes Yes

Standardized data extraction 

forms

No Yes Yes

Mandatory Critical Appraisal (Risk 

of Bias Assessment)

No No
b

Yes

Synthesis of findings from 

individual studies and the 

generation of ‘summary’ findings
c

No No Yes

aCurrent situation; this may change in time. bCritical appraisal is not mandatory, however, reviewers may decide to assess and report the risk of bias in scoping 

reviews. cBy using statistical meta-analysis (for quantitative effectiveness, or prevalence or incidence, diagnostic accuracy, aetiology or risk, prognostic or 

psychometric data), or meta-synthesis (experiential or expert opinion data) or both in mixed methods reviews

Munn, Z., Peters, M.D.J., Stern, C. et al. Systematic review or scoping review? Guidance for authors when choosing between 
a systematic or scoping review approach. BMC Med Res Methodol 18, 143 (2018). https://doi.org/10.1186/s12874-018-0611-x



Scoping Review Systematic Review

Research question(s) often broad Focused research question with narrow 
parameters

Inclusion/exclusion can be developed post hoc Inclusion/exclusion usually defined at outset

Quality not an initial priority Quality filter often applied

May or may not involve data extraction Detail data extraction

Synthesis more qualitative, typically not 
quantitative

Quantitative synthesis often performed as well 

as qualitative synthesis, depending on the 
evidence found

Used to identify parameters and gaps in a body 
of literature

Normally assess the quality of studies and 

generates a conclusion relating to the focused 
research question

Brien, S.E., Lorenzetti, D.L., Lewis, S., Kennedy, J. & Ghali, W.A., 2010, ‘Overview of a formal scoping review on health 
system report cards’, Implementation Science 5(1), 2. https://doi.org/10.1186/1748-5908-5-2 



Schoeneck, M., & Iggman, D. (2021). The effects of foods on LDL cholesterol levels: A systematic review of the accumulated evidence from systematic reviews and 
meta-analyses of randomized controlled trials. Nutrition, Metabolism and Cardiovascular Diseases, 31(5), 1325-1338. https://doi.org/10.1016/j.numecd.2020.12.032
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Guiding Principles/
Standards of 

Evidence for the 
Substantiation of 

Food Health Claim
(Health Canada, 2011)

• Systematic approach

• Transparency

• Comprehensiveness

• Human evidence

• High level of certainty

• Demonstration of causality

• Biological relevance of the claimed effect

• Feasibility of consumption of effective 
dose

• Health claim wording

Source: https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/guidance-documents/guidance-document-preparing-submission-
food-health-claims-2011.html



Literature Review: Objectives

Narrative Approach

• Describe what is going on

• Explore ideas

• Find alternatives

• Develop hypothesis

• Support/deny an argument

Systematic Approach

• Explore ideas

• Find alternatives

• Develop hypothesis

• Test theories

• Evaluate effectiveness of solutions

• Do the solutions work better?

• How does it influence outcomes?



Literature Review: Process

Narrative Approach

Loosely defined steps

or on-the-fly steps

Systematic Approach

Strictly defined steps



Literature Review: Data sources

Narrative Approach

Data source

= 

Anything

Systematic Approach

Data source

=

Research Findings



Literature Review: Data sources

Narrative Approach

Data source

= 

Anything

Systematic Approach

Data source

=

Research Findings

For example, FDA (2009)

• Human interventions

• Observational studies

US Food and Drug Administration. (2009). Guidance for industry: evidence-based review system for the scientific evaluation of health claims. Office of Nutrition Labeling and Dietary 

Supplements. https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-evidence-based-review-system-scientific-evaluation-health-claims

Animal model studies
Ecology studies

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-evidence-based-review-system-scientific-evaluation-health-claims


Literature Review: Synthesis

Narrative Approach

Synthesis

= 

Reorganization

Systematic Approach

Synthesis

=

Critical appraisals



Literature Review: Synthesis

Narrative Approach

Synthesis

= 

Reorganization

Systematic Approach

Synthesis

=

Critical appraisals

For example, FDA (2009)

-Certainty of conclusion

-Quality of methodology

-Totality of scientific evidence

-Significant scientific agreement

US Food and Drug Administration. (2009). Guidance for industry: evidence-based review system for the scientific evaluation of health claims. Office of Nutrition Labeling and Dietary 

Supplements. https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-evidence-based-review-system-scientific-evaluation-health-claims

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-evidence-based-review-system-scientific-evaluation-health-claims


Why is it so 
important 

to be 
systematic

?

Bias reduction

Toward objectivity

Transparency

Replicable



“System” in 
systematic 

review

Structural

Team effort

Exhaustive task

Record & report



Systematic 
review as a 

research 
method

Quantitative method

Mixed method

Qualitative method
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Process

Question 
Formulation

Framework 
Development

Protocol 
Development

Searching, 
Screening & 
Organizing 

Data

Data 
Extraction

Critical 
Appraisal

Synthesis & 
Reporting

Follow-up & 
Update

Step 0
Does the review 

exist?



Overview of reviews

• To summarize evidence from systematic reviews

• Describe clinical and methodological inclusion and exclusion 
criteria. The study design of interest is the systematic review

• Comprehensive search for relevant systematic reviews

• Assess methodological quality/risk of bias of included systematic 
reviews. Also report risk of bias assessments for primary studies 
contained within included systematic reviews.



New Zealand Ministry of Primary Industries, Biosecurity Science, Food Science & Risk Assessment Directorate, Regulation and Assurance Branch. (2016). Systematic review of a food-
health relationship. https://www.mpi.govt.nz/dmsdocument/11263/direct



Food-health relationship

Health effect means an effect on the human body, including 
an effect on one or more of the following –
(a) a biochemical process or outcome; 
(b) a physiological process or outcome; 
(c) a functional process or outcome; 
(d) growth and development; 
(e) physical performance; 
(f) mental performance; 
(g) a disease, disorder or condition.

New Zealand Ministry of Primary Industries, Biosecurity Science, Food Science & Risk Assessment Directorate, Regulation and Assurance Branch. (2016). Systematic review of a food-
health relationship. https://www.mpi.govt.nz/dmsdocument/11263/direct



Food 
health 

relationship

Health claim (FAO, 2009)

• Nutrient function claims 

“Food X is a source of/high in A.”

• Other function claims 

“Food Y contains x grams of 
substance A.”

• Reduction of disease risk claims

“A healthy diet low in nutrient or 
substance A may reduce the risk of 
disease D.
Food X is low in nutrient or 
substance A.”



FDA (2009)

• Have the studies specified and measured the substance that 
is the subject of the claim?

• Have the studies appropriately specified and measured the 
specific disease or health-related condition that is the 
subject of the claim?



FDA (2009)

• Are the studies use appropriate surrogate endpoints of 
disease risk?

For example:

(1) serum low-density lipoprotein (LDL) cholesterol concentration, 
total serum cholesterol concentration, and blood pressure for 
cardiovascular disease; 
(2) bone mineral density for osteoporosis; 
(3) adenomatous colon polyps for colon cancer; and 
(4) elevated blood sugar concentrations and insulin resistance for 
type 2 diabetes.
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Question Types

• Etiology/causation/origination/risk factor

• Diagnosis/analytical method/evaluation tool

• Intervention/therapy/solution

• Prevention/prophylaxis

• Prognosis/prediction

• Meaning/interpretation/perception



Question Elements

P OPULATION/CONDITION

I NTERVENTION

C OMPARISON

O UTCOME

T IME

S STUDY



Stillwell, S. B., Fineout-Overholt, E., Melnyk, B. M., & Williamson, K. M. (2010). Evidence-based practice, step by step: asking the clinical question: a key step in evidence-based practice. AJN The American Journal of Nursing,110(3), 58-61.
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Development



Neri-Numa, I. A., Cazarin, C. B. B., Ruiz, A. L. T. G., Paulino, B. N., Molina, G., & Pastore, G. M. (2020). Targeting flavonoids on modulation of metabolic syndrome. Journal of 
Functional Foods, 73, 104132.



Neri-Numa, I. A., Cazarin, C. B. B., Ruiz, A. L. T. G., Paulino, B. N., Molina, G., & Pastore, G. M. (2020). Targeting flavonoids on modulation of metabolic syndrome. Journal of 
Functional Foods, 73, 104132.
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PRISMA
http://www.prisma-statement.org/

Preferred Reporting 

Items for 

Systematic Reviews 

and 

Meta-Analyses

http://www.prisma-statement.org/
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Review 
criteria

• Eligibility criteria

• Search strategies

• Screening and selection

• Data extraction

• Statistical analysis and treatment of 
qualitative data

• Critical appraisal



Eligibility Criteria for Health Claims

• Example

https://www.canada.ca/en/health-canada/services/food-
nutrition/legislation-guidelines/guidance-
documents/guidance-document-preparing-submission-food-
health-claims-2009-1.html#tbl8b

https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/guidance-documents/guidance-document-preparing-submission-food-health-claims-2009-1.html#tbl8b


Process

Question 
Formulation

Framework 
Development

Protocol 
Development

Searching, 
Screening & 
Organizing 

Data

Data 
Extraction

Critical 
Appraisal

Synthesis & 
Reporting

Follow-up & 
Update

Searching,
screening,
Organizing 

data



Principles

• Comprehensiveness

• Transparency

• Strict to the protocol

1. Search strategy

2. Multiple rounds of 
searching

3. Data management
• Deduplication

• Document ID

• Document storage and retrieval

4. Title/abstract screening

5. Full-text screening
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Data Filtering

• Title Filter

• Abstract Filter

• Full text Filter
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Identifying data 

to be extracted

Pilot 

testing
Extracting 

data

Developing 

a form

Process





Data extraction

Article Study design Parameters Results Remarks

ID: #XXX

Author: XXX

Journal: XXX

Year: XXX
Affiliation: XXX

Method: XXX

Population: XXX

Sample size: XX

Instrument: XX

Study site: XX

Validity and 

reliability testing: 

XX

Group:

Intervention: XX

Control: XX

Demographic:

…

…

…

Observed 

variables:

Factor A: XX

Factor B: XX

Factor C: XX

Result A (Unit): 

XX

Result B (Unit): 
XX

Result C (Unit): 

XX

Side 

effects/Harms

…

…
…

▪ Reasons for 

incompletion

▪ Conflict of 

interest

▪ Conflict of 

results 

reported

▪ Quality of 

study (in 
general)



Example

Intervention Studies

https://www.canada.ca/en/health-canada/services/food-
nutrition/legislation-guidelines/guidance-
documents/guidance-document-preparing-submission-food-
health-claims-2009-1.html#tbl13a

Observational Studies

https://www.canada.ca/en/health-canada/services/food-
nutrition/legislation-guidelines/guidance-
documents/guidance-document-preparing-submission-food-
health-claims-2009-1.html#tbl13b

https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/guidance-documents/guidance-document-preparing-submission-food-health-claims-2009-1.html#tbl13a
https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/guidance-documents/guidance-document-preparing-submission-food-health-claims-2009-1.html#tbl13b
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Critical Appraisal 
Evaluation of the quality of evidence



Strength of 
evidence

Systematic 

review

Randomized 
Controlled Trials 

(RCTS)

Cohort Studies

Case-Controlled Studies

Case Series/Reports/Cross-sectional Study

Background Information, Expert Opinion



Example



Example



QUALITY OF EVIDENCE

1. Is the study question relevant?

2.Does the study add anything new?

3.What type of research question is being asked?

4.Was the study design appropriate for the research 
question?

5.Did the study methods address the most important 
potential sources of bias?



QUALITY OF EVIDENCE

6.Was the study performed according to the original 
protocol?

7.Does the study test a stated hypothesis?

8.Were the statistical analyses performed correctly?

9.Do the data justify the conclusions?

10.Are there any conflicts of interest?

Young, J. M., & Solomon, M. J. (2009). How to critically appraise an article. Nature Clinical Practice Gastroenterology & 
Hepatology, 6(2), 82-91.



Balance of 

Benefits to 

Harms

Strength of Evidence/

Risks of Bias

1. Immediate Outcomes

2. Long-term Outcomes

3. Harms

Systematic 

review

Randomized 
Controlled Trials 

(RCTS)

Cohort Studies

Case-Controlled Studies

Case Series/Reports/Cross-sectional Study

Background Information, Expert Opinion





Quality of Evidence Grades 
(GRADE Approach)

Grade Definition

High We are very confident that the true effect lies close to that of the 

estimate of the effect.

Moderate We are moderately confident in the effect estimate: The true effect is 

likely to be close to the estimate of the effect, but there is a possibility 

that it is substantially different

Low Our confidence in the effect estimate is limited: The true effect may 

be substantially different from the estimate of the effect.

Very Low We have very little confidence in the effect estimate: The true effect is 

likely to be substantially different from the estimate of effect

Source: GRADE Handbook. https://gdt.gradepro.org/app/handbook/handbook.html#h.trgki08omk7z

https://gdt.gradepro.org/app/handbook/handbook.html#h.trgki08omk7z


Factors that can reduce the 
quality of the evidence

Factor Consequence

Limitations in study design or execution 

(risk of bias)

↓ 1 or 2 levels

Inconsistency of results ↓ 1 or 2 levels

Indirectness of evidence ↓ 1 or 2 levels

Imprecision ↓ 1 or 2 levels

Publication bias ↓ 1 or 2 levels



Factors that can increase the 
quality of the evidence

Factor Consequence

Large magnitude of effect ↑ 1 or 2 levels

All plausible confounding would reduce the 

demonstrated effect or increase the effect if 

no effect was observed

↑ 1 level

Dose-response gradient ↑ 1 level

Source: GRADE Handbook. https://gdt.gradepro.org/app/handbook/handbook.html#h.trgki08omk7z

https://gdt.gradepro.org/app/handbook/handbook.html#h.trgki08omk7z
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Synthesis

RCT & Meta-analysis

PRISMA

Qualitative

ENTREQ

Enhancing 

transparency in 

reporting the 

synthesis of 

qualitative research

Preferred Reporting 

Items for Systematic 

Reviews and Meta-

Analyses
https://dx.doi.org/10.1186/1471-2288-12-181http://www.prisma-statement.org/

https://dx.doi.org/10.1186/1471-2288-12-181
http://www.prisma-statement.org/


Process
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Follow-up &
Update



Follow-up & update

Update search results Reconsider research 

questions

Reconsider analytical 

frameworks



Tools

Systematic Review Toolbox

http://systematicreviewtools.com

Covidence

https://www.covidence.org/home

EPPI-Reviewer

http://eppi.ioe.ac.uk/CMS/Default.a
spx?alias=eppi.ioe.ac.uk/cms/er4&

DistillerSR

http://distillercer.com/products/dis
tillersr-systematic-review-
software/

SUMARI 

https://www.jbisumari.org/

Sysrev

https://sysrev.com/

Abstrackr

http://abstrackr.cebm.brown.edu/

Rayyan 

https://rayyan.qcri.org/welcome

http://systematicreviewtools.com/
https://www.covidence.org/home
http://eppi.ioe.ac.uk/CMS/Default.aspx?alias=eppi.ioe.ac.uk/cms/er4&
http://distillercer.com/products/distillersr-systematic-review-software/
https://www.jbisumari.org/
https://sysrev.com/
http://abstrackr.cebm.brown.edu/
https://rayyan.qcri.org/welcome


Is this 
systematic 
review good or 
bad?

Creditability

Generalizability

Efficiency

User involvement

Scientific rigor

Timeliness

Transparency



Critiques of 
systematic 
review

Time consuming

Laborious

Resource burden

Time-sensitive



Less rigorous 

research method

EPISTEMOLOGY

Positivism and

empiricism

Reduction of 

context

Less humanistic 

perspective


