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Objectives

• Review

• Systematic review

• Meta-analysis



Review

• summary of the literature on a topic

– made by some authors

• Ex. the effect of stretching



• Not this!

• 



Yes!



Review

Possible errors:

• Subjectivism – reflects the author's approach

• Author chooses relevant literature

– Omissions



Advantages

• It is useful

• Updating a topic

• Establishes new research directions



Sistematic review

• purpose:

– to answer a question

• Ex. 

– Does ibuprofen reduce pain in people with periapical tooth abscess?

– Can physical activity prevent periodontitis?



How?

• Analyze the literature systematically (all, organized)

• Analysis – narrative:

– discuss each study

• attempt to draw conclusions



Systematically analyzes the specialized literature

organized search:
PICOS search method
P-problem,
I-intervention,
C-comparison,
O-outcome,
S-type of study

different specialists select the articles
there are validity criteria for the articles
only studies that meet the criteria are analyzed

in minimum 3 databases:
PubMed,
Embase,
Cochrane, etc.



• Flow-chart

Aung NM, Myint KK. Three-Rooted Permanent Mandibular First Molars: A Meta-Analysis of Prevalence. Int J Dent. 2022 Mar 28;2022:9411076.



there are validity criteria for 
the articles

only studies that meet the 
criteria are analyzed

Valid articles

Aung NM, Myint KK. Three-Rooted Permanent Mandibular First Molars: A Meta-Analysis of Prevalence. Int J Dent. 2022 Mar 28;2022:9411076.



Valid articles there are validity criteria for the articles

only studies that meet the criteria are analyzed

Risks of within the included 
studies. Green circle and ‘+’, 
low risk; red circle and ‘−’, 
high risk; yellow circle and ‘?’, 
unclear risk.

Cao C-F, Ma K-L, Li Q-L, Luan F-J, Wang Q-B, Zhang M-H, Viswanath O, Myrcik D, Varrassi G, Wang H-Q. Balneotherapy for Fibromyalgia Syndrome: A Systematic Review and Meta-
Analysis. Journal of Clinical Medicine. 2021; 10(7):1493.



Meta-analisys

• similar studies

– on the same topic

• add the cases from all these studies

• redo the statistical analysis on all the data

• synthesis estimate



Meta-analisys

• Cautarea studiilor

– se realizeaza

• riguros, 

• exhaustiv (toate)

• Se bazeaza numai pe studii valide

• Rezultatul

– in urma unei analize statistice speciale



Meta-analisys

Exhaustive search:

Not all studies are published

negative ones are usually not published

Because of
the sponsor of the research (does not want negative results)

researchers who neglect negative results

less accessible articles

language barriers

1

80

20

Studii pozitive publicate

Studii negative nepublicate

Published positive studies
Unplished negative studies



Meta-analisys

• How do we discover them?

– trials are registered on the trials portal (there is a record of all trials, 
even if they are not published, they are registered)

– Studying the references of the articles found



Meta-analisys

• Validation of studies

• Positive studies – easier to validate

• Negative studies – due to sample size – to analyze

– Evaluate inclusion/exclusion criteria:

• Track possible confounding factors

– Evaluate the applied methods



Publishing bias

• the non-inclusion in the meta-analysis of some studies 
– lead to possible errors

• evaluate the publishing bias with 
– Egger test

– Funnel plots
• asymmetry = systematic publication error 

• The studies with many subjects 
– at the top = close to the effect size values

• The studies with few subjects 
– on the sides



Khaled Trabelsi, Roy Shephard, Roy Shephard,nSahar Zlitni, et al. Dental Trauma First-Aid Knowledge and Attitudes of Physical Education Teachers: A Systematic 
Review and Meta-Analysis of the Literature with Meta-Regressions. Education Sciences October 2019.



Aung NM, Myint KK. Three-Rooted Permanent Mandibular First Molars: A Meta-Analysis of Prevalence. Int J Dent. 2022 Mar 28;2022:9411076.



Forest plot

• A figure that summarizes the results of all studies considered 

• Heterogeneity testing

• Descriptive statistics

• Results of sensitivity analysis

• Results of meta-regression



Forest plot for OR – odds ratio



Forest plot for OR – odds ratio

each line is a study

study 1: OR=8, 95%CI 3-13

study 2: OR=2, 95%CI 0.8-6

study 3: OR=3, 95%CI 0.9-8

study 4: OR=7, 95%CI 1.5-11

study 5: OR=1.1, 95%CI 0.7-4

study 6: OR=2, 95%CI 0.8-6

study 7: OR=1.1, 95%CI 0.8-3

intersection interval: 1.5-4



Forest plot

OR, Confidence interval

Result: the intersection 
interval



Forest plot
so the result indicates the presence of a 
statistically significant risk factor

OR=1 is not in the intersection 
interval

Result: intersection interval



Heterogeneity

• forest plot can be used 

– if the lines corresponding to the confidence intervals overlap, the 
homogeneity of the results is suggested, otherwise the heterogeneity  
of the results is suggested.



Inconsistency index I2

to assess the degree of heterogeneity between studies, 

• values ​​close to 0% indicating low heterogeneity 

• values ​​close to 100% high heterogeneity 
(Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0 
[updated March 2011]. The Cochrane Collaboration, 2011. Available from www.handbook.cochrane.org.):

• 0% - 40% - heterogeneity probably unimportant

• 30% - 60% - may suggest moderate heterogeneity

• 50% - 90% - may suggest important heterogeneity

• 75% - 100% - may suggest very important heterogeneity



Statistical test for heterogeneity 

• should be interpreted with caution, as the number of studies in 
meta-analyzes is usually low and therefore the test strength is 
small. 

• Therefore, instead of the threshold of statistical significance of 
0.05, the significance threshold of 0.10 can be used.



Aung NM, Myint KK. Three-Rooted Permanent Mandibular First Molars: A Meta-Analysis of Prevalence. Int J Dent. 2022 Mar 28;2022:9411076.



Thibaud M, Bloch F, Tournoux-Facon C, Kemoun G. Impact of physical activity and sedentary behaviour on fall risks in older people: A systematic review and meta-analysis of observational studies. European Review of Aging and Physical Activity. April 
2012:8(1);1-11

Physical activity versus sedentary lifestyle.
Fall risk in the elderly



Conclusions

Review Systematic 
Review

Meta-analisys

Author One author ≥ 2 authors ≥ 2 author

Search strategy - PICOS or protocol PICOS or protocol

Analisys Author opinion Qualitative 
analysis

Statistical 
analysis with 
special 
techniques



Cochrane

• The Cochrane Collaboration – international network of 
specialists who produce, maintain and disseminate systematic 
reviews in the medical field

• www.cochrane.org

• 5000 systematic reviews

• 500 new reviews/year

• 500 updated reviews/year

http://www.cochrane.org/


Hierarchy of evidence (hierarchy of study quality) 
- Evaluating the truthfulness of study types



Valid studies

• valid studies
– free from errors,
– perfect

• ! valid studies are not always true
– They are more or less close to the truth

• ! we will choose to read
• first of all valid studies that are

– closest to the truth

• If we do not find such studies
– valid studies less close to the truth.



valid studies that are closest to the truth

• ?

– Hierarchy of evidence



Hierarchy of evidence

Yetley EA, MacFarlane AJ, Greene-Finestone LS, Garza C, Ard JD, Atkinson SA, et al. Options for basing Dietary Reference Intakes (DRIs) 
on chronic disease endpoints: report from a joint US-/Canadian-sponsored working group. Am J Clin Nutr. 2017 Jan;105(1):249S-285S.



Hierarchy of evidence

The closer a study is to the truth
• the higher it is in the hierarchy of evidence
Hierarchy of evidence
• numbering from 1 to 5,
• with subclasses (type 1a, 1b).
• 1 - studies closest to the truth,
• ...
• 5 - studies furthest from the truth

• If we know the hierarchy of study types 
– we know what to read.



Hierarchy of evidence
Therapeutic studies/adverse reactions/etiology/prevention
• 1

– 1a: systematic reviews of randomized controlled trials
– 1b: randomized controlled trials

• 2
– 2a: systematic reviews of cohort studies
– 2b: cohort studies (including low-quality randomized controlled trials)

• 3
– 3a: systematic reviews of case-control studies
– 3b: case-control studies

• 4
– 4: case series (or low-quality cohort or case-control studies)

• 5
– 5: Expert opinion

taken from: Centre for Evidence-Based Medicine, adapted, simplified for educational purposes



Hierarchy of evidence
• Prognostic studies
• 1
• 1a: systematic reviews of cohort studies
• 1b: cohort studies with follow-up >80%
• 2
• 2a: systematic reviews of retrospective cohort studies (case-control studies)
• 2b: retrospective cohort studies (case-control studies)
• 3
• 3 – none
• 4
• 4: case series (or low-quality cohort studies)
• 5
• 5: Expert opinion

taken from: Centre for Evidence-Based Medicine, adapted, simplified for educational purposes



Thank you!


