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Outline of talk 

ÅReview methodology
ÅIdentifying studies 

ÅSelection of studies 

ÅRisk of bias assessment 

ÅData extractions

ÅStatistical analysis plan

ÅProtocol registration

ÅMeta-analysis
ÅDichotomous outcome

ÅContinuous outcome



What is a systematic review

ÅA review that has been conducted using a 
systematic approach in order to minimise
biases and random error 



Why do we need a systematic review 

ÅTool for 
Åhealth care practitioners, 

Åresearchers, 

Åpolicy makers, 

Åconsumers 

who want to keep up with the evidences that are 
accumulated in their area of interests  



Rationale

Narrative review

ω Subjective selection of studies

ω Limitation of single or few studies  

ω Selection bias  

ω Unhelpful descriptions, e.g., no clear 
evidence  

ω A weak relationship, a strong 
relationship.

Systematic review

ÅObjective selection 

ÅInclude identified studies as 
many as possible, less bias 

ÅMore transparent appraisal of 
evidence

ÅAllow reader to replicate

ÅQuantitative conclusion

Å More objective appraisal of the evidence than 
traditional narrative reviews 



Rationale
ÅMeta-analysis
ÅEstimates treatment effects

ÅLeading to reduces probability of false negative 
results (increase power of test)

ÅPotentially to a more timely introduction  of 
effective treatments. 



Rationale
ÅExploratory analyses 
ÅSubgroups of patients who are likely to respond particularly 

well to a treatment       (or the reverse)

ÅSystematic review may demonstrate
ÅA lack of adequate evidence 

ÅA gab of knowledge 

ÅThus, identify the area where further studies are needed



Review proposal
ÅIntroduction & background & rationale 

ÅResearch question/objective

ÅReview methods

ÅLocate studies

ÅSelect studies 
ÅInclusion/exclusion criteria 

ÅData extraction  

ÅRisk of bias assessment 

ÅStatistical analysis plan 

ÅTime frame 

ÅBudget 



Introduction 
ÅBackground
ÅPrevalence/incidence 
ÅBurden 
ÅTreatment managements  or risk factors if observational studies 

ÅRationale 
ÅWhy do we need to perform the review
ÅHow were results of previous individual and review studies (if any)   
ÅPositive results 
ÅNegative results 

ÅMethodological issues 
ÅSample size/Power of test 
ÅPrevious reviews 

ÅNarrative reviews?
ÅSelection bias  
ÅPooling effect sizes?



ÅRationale
ÅPrevious systematic review/s with meta-analysis 
ÅMethods
ÅSelection bias?

ÅPooling appropriately? 

ÅNumber of studies? 

ÅNumber of relevant outcomes? 

ÅNumber of treatments?

ÅNumber of publications since previous published?  



The association betweenoral hygieneand 
periodontitis: a systematic review and 

meta-analysis.

LertpimonchaiA1,2, RattanasiriS1, Arj-Ong 
VallibhakaraS1, Attia J3,4, ThakkinstianA1.

Int Dent J.2017 Dec;67(6):332-343 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lertpimonchai A[Author]&cauthor=true&cauthor_uid=28646499
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rattanasiri S[Author]&cauthor=true&cauthor_uid=28646499
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arj-Ong Vallibhakara S[Author]&cauthor=true&cauthor_uid=28646499
https://www.ncbi.nlm.nih.gov/pubmed/?term=Attia J[Author]&cauthor=true&cauthor_uid=28646499
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thakkinstian A[Author]&cauthor=true&cauthor_uid=28646499
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thakkinstian+AND+"Oral+hygiene"


Background and rationale 
ÅPeriodontitis is the most common oral disease 

worldwide, with an age-standardized prevalence of 
11.2%
ÅIt is a multi-factorial disease with risk factors such 

as age, gender, diabetes mellitus (DM), smoking, 
and, most directly, oral hygiene (OH). 
ÅDental plaque and calculus are usually caused by 

improper tooth brushing technique, ignoring 
interdental cleaning and irregular dental visits. 
ÅIt predictably results in the gingival inflammation. 



ÅPersistent gingivitis is a key risk-predictor for 
breakdown of periodontal attachment. 

ÅDespite the fact that poor OH is well accepted as an 
important risk factor of periodontitis, the magnitude of 
OH associated with periodontitis, to date, has not been 
explored in a meta-analysis.

ÅTherefore, we conducted a systematic review and 
meta-analysis aiming to estimate the effects of OH 
measured by the oral hygiene index (OHI), plaque index 
(PI) and plaque score (PSc) on periodontitis. In addition, 
we secondarily aimed to pool the magnitude of 
association between oral care habits (i.e., regular tooth 
brushing, interdental cleaning and dental visit) and 
periodontitis.



The efficacy of antibiotic treatment versus surgical 
treatment of uncomplicated acute appendicitis: 
Systematic review and network meta-analysis of 

randomized controlled trial

PopromN, Numthavaj P, WilasrusmeeC, Rattanasiri 
S, Attia J, McEvoy M, ThakkinstianA.

Am J Surg. 2018 Oct 9. doi: 10.1016/j.amjsurg.2018.10.009

https://www.ncbi.nlm.nih.gov/pubmed/?term=Poprom N[Author]&cauthor=true&cauthor_uid=30340760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Numthavaj P[Author]&cauthor=true&cauthor_uid=30340760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilasrusmee C[Author]&cauthor=true&cauthor_uid=30340760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rattanasiri S[Author]&cauthor=true&cauthor_uid=30340760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Attia J[Author]&cauthor=true&cauthor_uid=30340760
https://www.ncbi.nlm.nih.gov/pubmed/?term=McEvoy M[Author]&cauthor=true&cauthor_uid=30340760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thakkinstian A[Author]&cauthor=true&cauthor_uid=30340760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thakkinstian+AND+Appedicitis+AND+antibiotics


ÅAppendicitis, 
ÅMost common urgent condition in general surgery, 

ÅAn incidence Ḑ100/100,000/year, and higher prevalence 
in men than women (8.6% versus 6.7%).

ÅStandard treatment 
ÅAppendectomy
ÅIntra and post-operative morbidities
ÅPost-operative complication rate ranges from 2% to 23%  

ÅVascular injuries, urinary tract complications, hematomas, colonic 
fistulas, surgical site infections, adhesions, bowel obstructions, 
and significant length of hospital stay

ÅConservative treatment is use of antibiotics
Åfailure is ~ 13% higher, but lower complications 



Previous evidences and rationale
Å3 systematic reviews in children 

Å13 adults 
Å10 included only RCTs; N ranged from 3-6 
Åpublished during 1995ς2015

Å1mixed children and adults 

ÅAntibiotics:  
Å3rd generation of cephalosporin, metronidazole, penicillin, and beta-

lactamase  
ÅThese were collapsed into one category  

ÅWe therefore conducted a systematic review and network meta-
analysis to assess both the efficacy and safety between individual 
antibiotics and appendectomy. Probabilities of being the best 
treatment option, i.e., high efficacy and safety, were estimated and 
ranked.



Good research question 

ÅEvidence-base Medicine (EBM)
ÅPatient/Population 
ÅIntervention/Exposure 
ÅComparator
ÅOutcome
ÅPICO



Research question
Treatments 
ÅIs individual antibiotic better in lowering complication than 

open surgery in uncomplicated appendicitis?

ÅAmong antibiotics, which regimens are better in success rate 
and lowering complications  



Research question
ÅObservational studies 
ÅIs there association between oral hygiene and  

periodontitis?

ÅDoes sleep duration associate with type two diabetes and 
its progression in general adults?

ÅIs there association between VDR and BMD/osteoporosis in 
women? 



Flow diagram of applying 

systematic review & meta-analysis  

for conducting further study

From BMC medical research methodology. 

2009;9:29.



Locate studies
1. Defines source of database
ÅMEDLINE

- 1949to present
ÅOver 16 million references 
ÅCompleted references are added each day from Tuesday through 

Saturday
ÅCover 5200 worldwide journals in 40 languages
- Uses medical subject heading (MeSH) for index 
- Includes biomedicine and health science journals

- English abstracts for 79% on references
- 90%  are English language articles
- 47% of journals covered are published in the US

- PubMedavailable free of charge

From http://www.nlm.nih.gov/pubs/factsheets/medline.html



Defines source of databases
EMBASE
- Over 12 million records from 1974-present 

- More than 600,000 records added annually

- Covers over 4,800 active peer-reviewed journals 
published in > 70 countries/ 30 languages  

- uses EMTREE for indexing  

- includes English abstracts for 80% of references

- daily update, within two weeks of receipt of the 
original journal

- Produced by Elsevier, no free version available



Defines source of databases
Scopus (launched in November 2004 )

Å18,000 titles 
Å16,500 peer-reviewed journals (1,200 Open Access 

journals ) 
Å600 trade publications 
Å350 book series 
Å3.6 million conference papers (~10%)from proceedings 

and journals 
ÅMedical Science ~2.9%
ÅBiological Science ~ 2.7%
ÅChemical Science ~1.9%



Å41 million records  
Å21 million records with references back to 1996  

Å20 million records 1823-1996  

Å318 million scientific web pages  

Å23 million patent records from five patent offices  
ÅWorld Intellectual Property Organization (WIPO) 

ÅEuropean Patent Office 

ÅUS Patent Office 

ÅJapanese Patent Office 

ÅUK Intellectual Property Office 



Åά!ǊǘƛŎƭŜǎ-in-tǊŜǎǎέ ŦǊƻƳ ƻǾŜǊ оΣллл ƧƻǳǊƴŀƭǎ  
ÅCambridge University Press 

ÅElsevier 

ÅSpringer / Kluwer

ÅKargerMedical and Scientific Publishers 

ÅNature Publishing Group (NPG) 

ÅThe Institute of Electrical and Electronics Engineers 
(IEEE) 

ÅBioMedCentral (BMC) 

ÅLippincott, Williams & Wilkins (LWW) 



Coverage by region



Coverage across subject areas



Defines source of database
ÅThe Cochrane Controlled Trials Register (CCTR)

ÅClinicalTrials.gov 

ÅHUGE NET Review

ÅReference lists

ÅPersonal communication with expert in the field



Define source of database 
ÅGray literatures
ÅInformation that falls outside the mainstream of published 

journal and monograph literature, not controlled by 
commercial publishers

ÅSources from NSH library: 
http://nihlibrary.campusguides.com/content.php?pid=252593&sid=2085946) 

ÅWorldCat- 1.5 billion items in this collection of library 
catalogs

ÅGoogle Scholar- Search scholarly literature across many 
disciplines and sources, including theses, books, abstracts and 
articles.

http://www.worldcat.org/
http://scholar.google.com/


Gray literatures

ÅGray Source Index

ÅAHRQ- agency for healthcare research and quality

ÅWorld Health Organization- providing leadership on 
global health matters, shaping the health research 
agenda, setting norms and standards, articulating 
evidence-based policy options, providing technical 
support to countries and monitoring and assessing health 
trends.

ÅList Gray Literature Producing Organizations- from the 
New York Academy of Medicine, includes government 
and private sector

http://www.greynet.org/
http://www.ahrq.gov/
http://www.who.int/en/
http://www.nyam.org/library/online-resources/grey-literature-report/producing-organizations.html


Locate studies
2. Define the software & version used   

for searching

- PubMed
- Ovid
- Scopus 





National Center for Biotechnology Information

http://www.ncbi.nlm.nih.gov/guide/






3. Defines searching terms

ÅCombinations of search terms based on 
PICO

ÅPatient 

ÅIntervention: treatment/study factor

ÅComparator

ÅOutcome of interest 

ÅSpecify period of searching

ÅPlan for update searching 



Oral hygiene and Periodontitis  

ÅDatabases 
ÅMedline via PubMed 

ÅScopus 

ÅPeriod 
ÅSince inception to May 2016

ÅSearch terms based on three domains 
ÅOral hygiene 

ÅPeriodontitis  

ÅGeneral aspects 



Item Domains Terms

1

Periodontitis

Periodontitis

2 Periodontal 

3 Periodontitis [MesH]*

4 1 OR 2 OR 3

5

Oral hygiene

Poor oral hygiene

6 Plaque index

7 Dental plaque index [MeSH]*

8 Oral hygiene index

9 Oral hygiene index [MeSH]*

10 Plaque score

11 5 OR 6 OR 7 OR 8 OR 9 OR 10

12

General

Risk factor

13 Association

14 Relation

15 Correlation

16 12 OR 13 OR 14 OR 15

17 4 AND 11 AND 16



Selecting studies 
ÅClearly define inclusion & exclusion criteria

ÅInclusion criteria base on PICO
ÅType of subjects (P)
ÅChildren, adults

ÅSpecific type of disease
ÅT2D, CKD , CP/CPPS IIIA

- Treatment or exposure or gene (I)

- Comparator (if needed)  

- Outcome



General criteria 
ÅStudy design
Årandomized controlled trial

Åobservational studies (cohort, case-control, cross-sectional 
studies)

ÅFull paper Languages
ÅEnglish, French, others

ÅMultiple publications of the same studies, choose the 
recent one or the one has provided more completeness of 
data  



Exclusion
ÅIncompleteness of information
ÅContact authors at least two times for incomplete data

Design coding for ineligibility criteria 

ÅNot studied patients 

ÅNot the outcome/intervention of interests

ÅStudy design

ÅNot comparative studies, no control group
ÅNot RCTs

ÅReview studies 
ÅNarrative review, systematic review 



Selecting studies 

ÅMerge studies identified from databases using reference 
manager (e.g. Endnote) 
ÅRemove duplicates 

ÅTwo reviewers independently select studies 
ÅScreen title/abstract to remove non-relevant studies  base on 

eligibility criteria  

ÅAccess full papers

ÅComputerize review results  



ÅExamine other sources of studies 
ÅContact author if needed 
ÅFinal decision

ÅPerform searching every 1-3 months while doing a review





Example: Selection of studies 

Any observational study, published in 
English, was included if it met the following 
criteria:
ÅStudied in general or specific types of adult 

populations
ÅAssessed OH by standard tools
Åthe Oral Hygiene Index (OHI) or 
ÅSimplified Oral Hygiene Index (OHI-S), 
ÅPlaque Index (PI), 
ÅPlaque control record / Plaque Score (PSc), or 
Åa questionnaire including frequency of brushing, 

interdental cleaning and dental visits andInt Dent J. 2017 Dec;67(6):332-343.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Thakkinstian+AND+"Oral+hygiene"


Selection of studies (cont.)

ÅHad at least 2 groups of outcome, 
periodontitis versus non-periodontitis, or mild, 
moderate, severe periodontitis versus normal 
periodontium

ÅStudies were excluded if they had 
insufficient data for pooling after 
contacting authors for additional data.



Int Dent J. 2017 Dec;67(6):332-343.


