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CONTENT

** Systematic reviews and meta-analyses: background and
development, connection to EBM and clinical usefulness and impact

** The research process and reporting standards
** The systematic search process and search methodologies

** Practical examples of search technical impact on the
search /research result

Illustration from: http://www.cochrane.org/


http://www.cochrane.org/

SYSTEMATIC REVIEW: DEFINITION

“A systematic review attempts to collate all empirical evidence
that fits pre-specified criteria in order to answer a specific
research question. It uses explicit, systematic methods that are
selected with a view to minimizing bias, thus providing more
reliable findings from which conclusions can be drawn and
decisions made”.

Many systematic reviews also contain meta-analysis, statistical
methods to summarize the results of the identified studies.

Cochrane Handbook for Systematic Reviews of Interventions (2011) é‘)



CONNECTED TO EVIDENCE BASED MEDICINE

The first formal guides for systematic review methods dates back to the
mid-1970th (ePPI centre, 2016)

Developed together of Evidenced Based Medicine in the mid-1990s

The Cochrane Collaboration formed in1993 (“Promote evidence-informed health

decision-making by producing high-quality, relevant, accessible systematic reviews and
other synthesized research evidence”)

Gordon Gayatt: first to coin the term EBM in 1993

The “father” of EBM: David Sackett (“Evidence based medicine:
what it is and what it isn't”, BMJ, 1996)

Image from BMJ



THE EBM TRIAD

Best
External
Evidence

lllustration from Sackett et al., 2000



SYSTEMATIC REVIEWS: BEST AVAILABLE EVIDENCE

Illustration from Sackett et al., 2000



INCREASED NO. OF PUBLISHED SYSTEMATIC REVIEWS

Year +J Documents T~
2019 34031
2018 31253
2017 29294
2016 26127
2015 22930
2014 19918
2013 16563
2012 13059
2011 10567
2010 7976 »
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DOCUMENTS BY SUBJECT AREA

Subject area \, Documents . Documents by subject area

e

Medicine 212938
Other (8.7%)

Immunelogy and ... (1.9%)
Agricultural an... (2.2%6) -
Social Seiences... (2.3%)

Biochemistry, Genetics and 28071
Molecular Biology

Nursing 16042 Health Professi... (2.8%)
Psychology (3.0%)
Meuroscience 12067
Pharmacology, T... (3.3%) ~
Pharmacology, Toxicology and 11821 Neuroscience (3.4%) —

Pharmaceutics

—

Nursing (4.5%) — Medicine (59.5%)

Psychology 10804
Health Professions 10196 Biochemistry, G... (7.8%8)
Social Sciences L00a7
Agricultural and Biological Sciences 7952

Source:SCOPUS



SRs AND MAs AND EVIDENCED BASED PRACTICE

* Supports evidence-based clinical decision making

** Informs local, national and international medical
guidelines and policies

“* SRs before clinical trials to reduce research '(i/ (
'A/

wdaste




CLINICAL IMPACT OF SYSTEMATIC REVIEWS

Example: Baby's sleep position

DRSENJAMIN SPOCK

BABY AND
CHILD CARE

B 42\

Dr Spock 1956 edition Back to Sleep
switches recommendation campaigns
to face down USA
UK

1950 { 1960 1970 1980 1990 2000 2010
1 ol 1 1 L 1 1

First study
suggests harm:

Systematic review

Dr Spock 1946 :
edition ?eccmmends Second study Publishea
face up suggests harm 3

Three further studies:
two suggest harm

Evans |, Thornton H, Chalmers |, et al. Testing Treatments: Better Research for Better Healthcare.
2nd edition. London: Pinter & Martin; 201 1. Chapter 2, Hoped-for effects that don’t materialize.




THE SYSTEMATIC REVIEW

PROCESS

Average time for a systematic
review: 18 months (Cochrane Handbook)

Illustration from: http://www.cochrane.org/

Identify the issue and determine the question
&

Write a plan for the review
(protocol)

Search for studies

Sift and select studies

Extract data from
the studies

Assess the quality
of the studies

Combine the data
(synthesis or meta-anlysis)

Discuss and conclude
overall findings

AVA
AVAVA
AVAVAVA

Systematic Review

Dissemination /


http://www.cochrane.org/

COVIDENCE SR TOOL

& MattShanks * ©

“* User-friendly
¢* Cloud-based

‘:’ COI I a bO ra _I_ion TOOI Title and abstract screening : 237 studies to screen
TEAM PROGRESS MATT, YOU CAN STILL
s o o
Q‘Q De _ d U p I ICG.I.I on _I RESOLVE SCREEN
. 113 3 3 231 3 234
° ° © DONE ONEVOTE @ CONFLICTS NO VOTES esolve conflicts
*»* Blinded screening e [ I

£ Team settings
9 ill You've screened 1 study so far

“* Mobile screening

* Full text screening 42 studies 10 select
** Extract and analyze

Extraction

www. covidence.org



ALL STEPS ON ONE PAGE

& Linda Ostlundh

[ ] * Sleep and mood

Review Summary % Settings || @ PRISMA

Import references

0 studies to screen

Title and abstract screening

0 studies to select

Full text screening

72 studies to extract

Extraction

TEAM PROGRESS LINDA, YOU CAN STILL

EXTRACT

(O eDonE () ®COMPARISON REQUIRED 72

1 © STARTED 77 ©NOTSTARTED

£ Team settings i vouve completed 0 extractions so far




EASY SCREENING FUNCTIONS

#363 - Behnke 20022

Combined exercise programs in patients with stable COPD: influence of
psychological profile and monitoring [abstract]

Rel 4900100000014700
View history ' Add a nowe
#260 - Behnke 20002

JA%rres RA; )

Home-based exercise is capable of preserving hospital-based improvements
in severe chronic obstructive pulmonary disease

P View Abstract & IDs
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STANDARDIZED REPORTING METHODS

%*1996- The Cochrane Handbook

1999- QUROM (QUality Of Reporting Of Meta-analyses)

**2000- MOOSE (Meta-analysis of observational studies in epidemiology)

*2009- PRISMA (Preferred Reporting ltems for Systematic Reviews and Meta- analyses)

*2011- IOM (Institute of Medicines Standards for Systematic Reviews)




PRISMA

THE LANCET

Preferred or required reporting method for:

o

* The Lancet
* The British Medical Journal (BMJ)
* Annals of Internal Medicine

The Journal of the American Medical
Association (JAMA)

&

‘0

o

Y

*

CALCIUM AND
BONE HEALTH

...and more




PRISMA (HTTP.//WWW.PRISMA-STATEMENT.ORG)

. . PRISMA
’:‘ LI St Of ( 2 7) p re f e r re d re p O rtl n g TRAWEPAREXT ZEPORTING or SYSTEMATIC REVIEWS anp META-ANALYEES

° PRISMA STATEMEMT EXTEMSIONS TRANSLATIONS PROTOCOLS ERDORSEMENT
items for SRs and MAs

Welcome to the Preferred Reporting ltems for Systematic Kev D
Reviews and Meta-Analyses (PRISMA) website! ey Documents

o PRIZMA, Chiesslist

’:’ S C r e e n i n q n d S e I e Cti O n PRISKA I‘i & f:'.-il:-::ri.'x:-::.'ss::d minimum set of dems far reparling in sysiematic reviews and mzta- « BRISMA flow diagam
anafhesas. PRISMA fozaees on the rezoring of newews evaluating randorized Mes. oul can alss e
v PRIEMA Stalemant
« PRIEMA ERE

b used s @ b lor reaorling syslematic ravigvs of aller lypas ol ressarch, parlicelanly
avgluations of infsrventions.

flow diagram
Who should uze PRISMAT :_'_._ MOSPIRO |

o Authors: PRIEMA aims lo balp authors improve the reparling of syslemalic redess and

L 2 ° meta-6nelyEas.
”‘ H e I p' TI p S a n d SU p p O rll- v Jourral Faer reviewars snd sdiars: PRISMA may sleo b= usetul Tor eilical aparaieal of g e q U G 'I' O r
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THE PRISMA CHECKLIST

@& PRISMA 2009 Checklist

Reported

Section/topic # Checklist item
on page #

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective

reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating
which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at
each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and
provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency.

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15).

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see ltem 16]).

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to
key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the
systematic review.

Moher et al., 2009



THE PRISMA FLOW

DIAGRAM

Moher et al., 2009

|| identification

Eligibility

Included

PRISMA 2009 Flow Diagram

Records identified through
database searching

Additional records identified
through other sources

Records after duplicates removed

(nI:J

Records screened

(l‘\=:J

Records excluded

(n=_

Full-text articles assessed
for eligibility
n=_]

Full-text articles excluded,
with reasons

(n=_]

Studies included in

gualitative synthesis
(n=21

Studies included in
quantitative synthesis
{meta-analysis)

(n=_




DETAILED AND REPRODUCIBLE SEARCH DOCUMENTATION

Appendix |
Literature Search
Tahle showing full search log including search string, results and notes.

“* Database name, coverage —

Source and Search string Result Notes
date
G n d d q 1'e S S e q rc h e d PubMed ((TSH[Title/Abstract]) OR (({"receptors, thyrotropin"{Mcsh] OR 1501 All terms scarched in titke and abstract and
"Todide peroxidase”[Mesh] OR "TPO protein, human"[Supplementary in MeSH when available.

Coverage: Concept] OR "thyroid microsomal antibodies"[ Supplementary .
1879 Concept] OR "thyroid dyshormonogenesis 1" [Supplementary No Filters or limitations applicd

Concept] OR "thyroid gland"[Mesh] OR "thyroxl hormones"[Mesh] Notes for search terms applied:

"‘ S h t h M I M f M T. Search Date OR "thyroid discases"[Mesh] OR "receptors, thyroid hormone”[Mesh]
’ e G rC e C n I C q S p e C I I C q I o n S 2016-08-01 OR thyrotropin [Title/ Abstract] OR triiodothyronine]| Tithe/ Abstract] “Hypothyroxhsm”: included under
S OR thyroxine] Tithe' Abstract] OR "wxdide peroxidase™[ Title/ Abstract] "Thyroid Discases” in McSH
OR "TPO protein™ Title/ Abstract] OR "TPO . . - .
proteins”[Title/ Abstract]OR thyroid*[Title/ Ahstract] OR 'Tl':‘:m_l'omf: jud ?;;:]}]L\I::p_m' B\c..:
T4[Title/Abstract]) OR T3[Title/Absiruci] OR SHENNES. . SNCHING (IR~ ODCPAI,

\Z : .
"‘ Re S U I ts f ro m e q C h So U rc e hypothyrowd*[ Titk/Abstract] OR kvothyroxme| Title/ Abstract])))) INoops v MasH

AND (((((("genistem combined polysacchande” [Supplementary "I'hyroid Hormone Receplors alpha” and
Concept] OR "glycitein" [Supplementary Concept] OR "lipofundin s" "Thyroid Hormone Receptors beta” are
[Supplementary Concept] OR "soybean oil"[Mesh] OR included under “Receptors, Thyroid

‘ . . "soybeans™[Mesh] OR "genistin” [Supplementary Concept] OR "soy Hormone” in MeSH ! )

‘ ‘ M S H /T h T foods"[Mesh] OR "sodium-iodide symportes” [Supplementary B N

’ e e S q U r U S vq r I q I o n S Concept] OR "dindzem" [Supplementary Concept] OR "Thyroxinc"."Truodothyronine. Reverse”
"phytoestrogens”[Mesh] OR equol tle/ Abstract] OR and "Triiodothyronine” are included under:
phytoestrogen®[Titke/ Abstract] OR genestem| Title/ Abstract] OR ‘Thyroid Hormones™ in MeSH

genistein] Title/ Abstract] OR daidzein[Title/Abstract] OR




PLAN AND STRUCTURE YOUR PROCESS WITH A
PROTOCOL

*** Required standard item in PRISMA, Cochrane, IOM
etc. for transparency of the research process

“* The protocol can be published in a journal or in a
register /database

ot
¢ '~"-:r;:




PROSPERQ: REGISTER FOR ONGOING AND
PUBLISHED SYSTEMATIC REVIEWS

® . INHS |
”’ P rOVI d eS q Te m p I q Te fo r p rOTOCO I S ;Z?n§:fn|:f:arospective register of systematic reviews Natio::;’lg,s;i:uszrfg

Home | About PROSPERO | Help with registration Search | Login | Join

** Receive an official registration no.
for the review to submit to the journal

Welcome to PROSPERO

International prospective register of systematic reviews

** Covers protocol items for different
standards (PRISMA, Cochrane...).

Register a review Search PROSPERO
Ragislering a review is quick and easy. Jus! follow these Search for PROSPERO registrabions by entaring words
simple steps ta register your review in PROSPERO In the record or the registration number below

Go

Register your reviaw now




PRE-SEARCH FOR ONGOING AND PUBLISHED REVIEWS

|

Home | About PROSPERO | How to register Search | Login | Join

Click to show your search history and hide search results. Open the Filters panel to find records with specific characteristics (e.qg. all
reviews about cancer or all diagnostic reviews etc)

Q anaphylactic shock € Go MeSH  Clear filters Show filters

Y (poge 1of 1)

6 records found for anaphylactic shock Show checked records only | Export
Registered  Title $ Type § Reviewstatus g
30/09/2019 Alprostadil combined with statins have effect in prevention of contrast-induced /;1 Review Ongoing

nephropathy: a meta-analysis of randomized control trials in China
[CRD42019129505]
29/06/2016 Desmoteplase for acute ischemic stroke: systematic review and meta analysis E} Review Ongoing

of randomized controlled trials [CRD42016041297]

09/03/2015 Effect of pre-exchange albumin infusion en neonatal hyperbilirubinaemia and (D Review Ongoing
long-term developmental outcomes [Cochrane Protocol] [CRD42015017396)

30/06/2015 Paracetamol (acetaminophen) or non-steroidal anti-inflammatory drugs, alone or (1) Review Ongoing
combined for pain relief in acute otitis media in children [Cochrane Protocol]
[CRD42015024049]

04/10/2019 Role of nitric oxide in anaphylactic shock in animal models, a systematic review & Review Ongoing

[CRD42018132273]
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THE FOUNDATION FOR MOST SRs AND MAs

A comprehensive, systematic search, with the aim to exhaust all available
studies matching a specific research question and pre-set inclusion criteria

(("Ampicillin Resistance"[Mesh] OR "Penicillin Resistance"[Mesh] OR "Tetracycline Resistance"[Mesh] OR "Drug Resistance, Bacterial"[Mesh] OR "Drug
Resistance, Multiple, Bacterial"[Mesh] OR Resistan*[Title /Abstract]) AND ("H pylori"[Title /Abstract] OR "Helicobacter pylori"[Title /Abstract] OR "Helicobacter
pylori"[Mesh] OR "Helicobacter Infections"[Title /Abstract] OR "Helicobacter Infection"[Title /Abstract] OR "Helicobacter Infections"[Mesh]
OR"Campylobacter"[Mesh] OR Campylobacter [Title /Abstract]) AND (Rifabutin[Title /Abstract] OR Antibiotic*[Title /Abstract] OR Tinidazole[Title /Abstract]
OR Doxycycline[Title /Abstract] OR Ampicillin[Title /Abstract] OR Moxifloxacin[Title /Abstract] OR Metronidazole[Title /Abstract] OR

Clarithromycin[Title /Abstract] OR Levofloxacin[Title /Abstract] OR Amoxicillin[Title /Abstract] OR “combination capsules”[Title /Abstract] OR “combination
capsule”[Title /Abstract] OR “Sequential therapy”[Title /Abstract] OR "Quad therapy”[Title/Abstract] OR “Quadruple therapy"[Title /Abstract] OR “Triple
therapy”[Title /Abstract] OR Penicillin*[Title /Abstract] OR Macrolide*[Title /Abstract] OR Rifamycin*[Title /Abstract] OR Nitroimidazole*[Title /Abstract] OR
Quinolone*[Title /Abstract] OR Tetracycline*[Title /Abstract] OR Quinolinone*[Title /Abstract] OR "anti-bacterial agents"[Title /Abstract] OR "anti-bacterial
agent"[Title/Abstract] OR amoxycillin[Title /Abstract] OR "Anti-Bacterial Agents"[Mesh] OR "Penicillins"[Mesh] OR "Macrolides"[Mesh] OR "Rifamycins"[Mesh]
OR "Nitroimidazoles"[Mesh] OR "Quinolones"[Mesh] OR "Tetracyclines"[Mesh]) AND ("Republic of Cameron"[Title /Abstract] OR "Africa"[Mesh] OR “Sub
Sahara”[Title/Abstract] OR “Sub Saharan”[Title /Abstract] OR Angola [Title /Abstract] OR Benin [Title /Abstract] OR Botswana [Title /Abstract] OR “Burkina
Faso”[Title /Abstract] OR Burundi [Title /Abstract] OR Cameroon([Title /Abstract] OR “Cape Verde[Title /Abstract] OR Chad[Title/Abstract] OR

CongolTitle /Abstract] OR “Cbéte d'Ivoire”[Title /Abstract] OR “Ivory Coast”[Title /Abstract] OR Dijibouti[Title /Abstract] OR “Equatorial Guinea’[Title /Abstract]
OR Eritrea[Title /Abstract] OR Ethiopia[Title /Abstract] OR Gabon*[Title /Abstract] OR Gambia[Title /Abstract] OR Ghana[Title /Abstract] OR

Guinea[Title /Abstract] OR “Guinea Bissau”[Title /Abstract] OR Kenyal[Title /Abstract] OR Lesotho[Title /Abstract] OR Liberia[Title /Abstract] OR

Malawi[Title /Abstract] OR Mali[Title /Abstract] OR Mauritania[Title /Abstract] OR Mozambique[Title /Abstract] OR Namibia[Title /Abstract] OR

Niger[Title /Abstract] OR Nigeria[Title /Abstract] OR Rwanda[Title /Abstract] OR Senegal[Title /Abstract] OR “Sierra Leone”[Title /Abstract] OR
Somalia[Title /Abstract] OR Sudan [Title /Abstract] OR Swaziland[Title /Abstract] OR Tanzania[Title /Abstract] OR Togo[Title /Abstract] OR

Uganda(Title /Abstract] OR Zambia[Title /Abstract] OR Zimbabwe([Title /Abstract] OR Africa*[Title /Abstract] OR "Togolese Republic"[Title /Abstract] OR
"Burkina Fasso"[Title /Abstract] OR "Upper Volta"[Title /Abstract] OR Zaire[Title /Abstract]))




HIGH QUALITY SEARCH STRATEGIES

Requires:

4

*%* Time

¢ ¢

\/

*

* Advanced skills in information retrieval, search techniques
and information resources

4

L/

®

* Knowledge about medical terms and thesaurus/MeSH

indexing

** Detailed search term inclusion and testing

** Analysis of the search process



THE SR TIMELINE

| Month | Adwiy
1=2 Preparation of protocol
3-8 Searches for published and unpublished studies
2-3 Pilot test of eligibility criteria
3-8 Inclusion asse ssments
3 Pilot test “Risk of Bias" assessment
3-10 Validity assessments
3 Pilot test of data collection
3-10 Data collection
3-10 Data entry
5=11 Follow up of missing information
8~10 Analysis
1=11 Preparation of review report
12 - Keeping the review up-to-date

Deeks, Higgins, Altman, & Green 2011



HIGH QUALITY SEARCH STRATEGIES

Requires:

4

*%* Time

¢ ¢

\/

*

* Advanced skills in information retrieval, search techniques
and information resources

4

L/

®

* Knowledge about medical terms and thesaurus/MeSH

indexing

** Detailed search term inclusion and testing

** Analysis of the search process



THERE ARE NO
GOOD POST-
REPAIR SOLUTIONS
FOR SYSTEMATIC
SEARCHES
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| Small mistakes can lead
to large variations

** 374 out of 1120 references missed

due to the lack of one “OR” operator

%

(((("weight reduction"[Title/Abstract] OR "weight management"[Title/Abstract]
OR "weight control"[Title/Abstract] OR "weight reductions"[Title/Abstract] OR
"weight loss"[Title/Abstract] OR "weight losses"[Title/Abstract] OR "Weight
Loss"[Mesh])) AND (obesity[Title/Abstract] OR obese[Title/Abstract] OR
obesities[Title/Abstract] OR "Obesity"[Mesh:NoExp] OR "Obesity,
Abdominal"[Mesh] OR "Obesity, Metabolically Benign"[Mesh] OR "Obesity
Hypoventilation Syndrome"[Mesh] OR "Obesity, Morbid"[Mesh] OR
BMI|[Title/Abstract] OR "body mass index"[Title/Abstract] OR "Body Mass
Index"[Mesh] OR "Overweight"[Mesh:NoExp] OR overweight[Title/Abstract]))
AND (T2D|[Title/Abstract] OR "diabetes type I1"[Title/Abstract] OR "type 2
diabetes"[Title/Abstract] OR "diabetes type 2"[Title/Abstract] OR
T2DM|Title/Abstract] OR NIDDM|[Title/Abstract] OR “diabetes mellitus,
noninsulin-dependent”[Title/Abstract] OR “diabetes mellitus, non-Insulin-
dependent”[Title/Abstract] OR “non-insulin-dependent diabetes
mellitus”[Title/Abstract] OR “diabetes mellitus, noninsulin
dependent”[Title/Abstract] OR “diabetes mellitus, non insulin
dependent”[Title/Abstract] OR “diabetes mellitus, type II”[Title/Abstract] OR
“noninsulin-dependent diabetes mellitus”[Title/Abstract] OR "diabetes mellitus
type 2"[Title/Abstract] OR diabesity[Title/Abstract] OR "Diabetes Mellitus, Type
2"[Mesh:NoExp])) AND (("Costs and Cost Analysis"[Mesh] OR "Cost
Savings"[Mesh] OR "Economics"[Mesh] OR "Health Care Costs"[Mesh] OR
"Hospital Costs"[Mesh] OR "Health Expenditures"[Mesh] OR
economic*[Title/Abstract] OR cost[Title/Abstract] OR costs[Title/Abstract] OR
"Economics, Medical"[Mesh:NoExp] OR “burden of illness”[Title/Abstract] OR
“Illness Burden”[Title/Abstract] OR utility[Title/Abstract] OR “life
years”[Title/Abstract] OR “quality-adjusted life years”[Title/Abstract] OR
“disability adjusted life years”[Title/Abstract] OR “cost-benefit
analysis”[Title/Abstract] OR “cost-effectiveness analysis”[Title/Abstract] OR
“cost-utility analysis”[Title/Abstract] OR “economic evaluation”[Title/Abstract]
OR expenditure*[Title/Abstract] OR “illness Burdens”[Title/Abstract] OR
"Models, Economic"[Mesh] OR "Cost of Illness"[Mesh]))




PEER REVIEW OF THE SEARCH STRING BEFORE

SUBMITTING

PRESS

Evidence- based checklist for
systematic searches

Link: https:/ /www.cadth.ca

Translation of the
research question

Boolean and
proximity operators
(these vary based on
search service)

Subject headings
(database-specific)

Does the search strategy match the research question/PICO?

Are the search concepts clear?

Are there too many or too few PICO elements included?

Are the search concepts too narrow or too broad?

Does the search retrieve too many or too few records? (Please show
number of hits per line.)

Are unconventional or complex strategies explained?

« Are Boolean or proximity operators used correctly?

Is the use of nesting with brackets appropriate and effective for the

search?

If NOT is used, is this likely to result in any unintended exclusions?

+ Could precision be improved by using proximity operators (e.g., adjacent,

near, within) or phrase-searching instead of AND?
Is the width of proximity operators suitable (e.g., might adj5 pick up more
variants than adj2)?

Are the subject headings relevant?

Are any relevant subject headings missing; e.g., previous index terms?
Are any subject headings too broad or too narrow?

Are subject headings exploded where necessary and vice versa?

Are major headings (“starring” or restrict to focus) used? If so, is there
adequate justification?

Are subheadings missing?

« Are subheadings attached to subject headings? (Floating subheadings

may be preferred.)

Are floating subheadings relevant and used appropriately?

Are both subject headings and terms in free text (see below) used for each
concept?




SEARCH METHODOLOGY AND QUALITY IMPACT

The search in many SRs and MAs are still of poor quality and includes a

very high percentage (up to 93%) of search technical errors (Golder, Loke, &

Zorzela, 2013; Grossetta et al. 2019; Koffel & Rethlefsen, 2016; Opheim et al. 2019; Rethlefsen et al.
2015; Salvador-Olivan et al. 2019)

Close connection between the quality of the search and method

documentation and the quality and risk of bias of SRs and MAs (Golder, Loke, &
Zorzela, 2013; Peters et al. 2015; Rethlefsen, Murad, & Livingston, 2014)

Poor search documentation and lack of method transparency reduces

usefulness of SRs and MAs in evidence based clinical settings (Golder, Loke, &
Mcintosh, 2008; Knehans, Dell & Robinson, 2016 Peters et al. 2015)



A SYSTEMATIC APPROACH

(("Ampicillin Resistance"[Mesh] OR "Penicillin Resistance"[Mesh] OR "Tetracycline Resistance"[Mesh] OR "Drug Resistance, Bacterial"[Mesh] OR "Drug
Resistance, Multiple, Bacterial"[Mesh] OR Resistan*[Title /Abstract]) AND ("H pylori"[Title /Abstract] OR "Helicobacter pylori"[Title /Abstract] OR "Helicobacter
pylori"[Mesh] OR "Helicobacter Infections"[Title /Abstract] OR "Helicobacter Infection"[Title /Abstract] OR "Helicobacter Infections"[Mesh]
OR"Campylobacter"[Mesh] OR Campylobacter [Title /Abstract]) AND (Rifabutin[Title /Abstract] OR Antibiotic*[Title /Abstract] OR Tinidazole[Title /Abstract]
OR Doxycycline[Title /Abstract] OR Ampicillin[Title /Abstract] OR Moxifloxacin[Title /Abstract] OR Metronidazole[Title /Abstract] OR

Clarithromycin[Title /Abstract] OR Levofloxacin[Title /Abstract] OR Amoxicillin[Title /Abstract] OR “combination capsules”[Title /Abstract] OR “combination
capsule”[Title /Abstract] OR “Sequential therapy”[Title /Abstract] OR "Quad therapy”[Title /Abstract] OR “Quadruple therapy"[Title/Abstract] OR “Triple
therapy”[Title /Abstract] OR Penicillin*[Title /Abstract] OR Macrolide*[Title /Abstract] OR Rifamycin*(Title /Abstract] OR Nitroimidazole*[Title /Abstract] OR
Quinolone*[Title /Abstract] OR Tetracycline*[Title /Abstract] OR Quinolinone*[Title /Abstract] OR "anti-bacterial agents"[Title /Abstract] OR "anti-bacterial
agent"[Title/Abstract] OR amoxycillin[Title /Abstract] OR "Anti-Bacterial Agents"[Mesh] OR "Penicillins"[Mesh] OR "Macrolides"[Mesh] OR "Rifamycins"[Mesh]
OR "Nitroimidazoles"[Mesh] OR "Quinolones"[Mesh] OR "Tetracyclines"[Mesh]) AND ("Republic of Cameron"[Title /Abstract] OR "Africa"[Mesh] OR “Sub
Sahara’[Title/Abstract] OR “Sub Saharan”[Title /Abstract] OR Angola [Title /Abstract] OR Benin [Title /Abstract] OR Botswana [Title /Abstract] OR “Burkina
Faso”[Title/Abstract] OR Burundi [Title /Abstract] OR Cameroon([Title /Abstract] OR “Cape Verde”[Title /Abstract] OR Chad[Title /Abstract] OR

Congol[Title /Abstract] OR “Céte d'Ivoire”[Title /Abstract] OR “Ivory Coast”[Title /Abstract] OR Dijibouti[Title /Abstract] OR “Equatorial Guinea”[Title /Abstract]
OR Eritrea[Title /Abstract] OR Ethiopia[Title /Abstract] OR Gabon*[Title /Abstract] OR Gambia[Title /Abstract] OR Ghana[Title /Abstract] OR

Guinea[Title /Abstract] OR “Guinea Bissau”[Title /Abstract] OR Kenya([Title /Abstract] OR Lesotho[Title /Abstract] OR Liberia[Title /Abstract] OR

Malawi[Title /Abstract] OR Mali[Title /Abstract] OR Mauritania[Title /Abstract] OR Mozambique[Title /Abstract] OR Namibia[Title /Abstract] OR

Niger[Title /Abstract] OR Nigeria[Title /Abstract] OR Rwanda[Title /Abstract] OR Senegal[Title /Abstract] OR “Sierra Leone”[Title /Abstract] OR
Somalia[Title /Abstract] OR Sudan [Title /Abstract] OR Swaziland[Title /Abstract] OR Tanzania[Title /Abstract] OR Togo[Title /Abstract] OR

UgandalTitle /Abstract] OR Zambia[Title /Abstract] OR Zimbabwel[Title /Abstract] OR Africa*[Title /Abstract] OR "Togolese Republic"[Title /Abstract] OR
"Burkina Fasso"[Title /Abstract] OR "Upper Volta"[Title/Abstract] OR Zaire[Title /Abstract]))




SYSTEMATIC REVIEW SEARCH

“H-PYLORI AND ANTIBIOTIC RESISTANCE IN
SUB-SAHARA, 1992-"
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Customize ...

Text availability
Abstract

Free full text
Full text

PubMed
Commaons

Reader commenis
Trending articles

Publication dates

o years
10 years
Custom range...

Species
Humans
Other Animals

Clear all

show additional filters

FPubMed v

"n-pylori” AND "antibiotic resistance” AND "sub sahara”

Create alert Advanced

Search results

ltems: 0

© No documents match your search terms

Help

Search details

“h-pylori”[All Fields] AND "antibiotic
resistance”[All Fields] AND "sub
sahara”[Al]l Fields]

Search See more...

Recent Activity =
Turm Off Clear
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COUNTRY NAMES
IN SUB SAHARA
1992- BASED ON
PubMed’s MeSH

Djibouti

a. Somaliland, French
b. Republic of Djibouti
c. French Somaliland

a. Not relevant
b. Searched by “Djibouti’
c. Mot relevant

Democratic republic of
Congo
(Searched by "Congo™)

a. Congo (Kinshasa)
b. Zaire

c. Belgian Congo

d. Katanga

a. Searched by “Congo”
b. Included

c. Searched by "Congo”
d. Not relevant

Egypt

a. Arab Republic of Egypt
b. United Arab Republic

a. Searched by “Egypt”

b. Not relevant

Equatorial Guinea
(Searched by "Guinea”)

a. Republic of Equatorial Guinea
b. Spanish Guinea
c. Guinea, Spanish

a. Searched by “Equaterial
Guinea”
b. Not relevant

d. Rio Muni c. Not relevant
d. Not relevant
Eritrea N/A
Ethiopia Federal Democratic Republic of Searched by “Ethiopia”
Ethiopia
Gabon Gabonese Republic Searched by “Gabon*"
Gambia Republic of the Gambia Searched by “"Gambia”
Ghana a. Republic of Ghana a. Searched by “Ghana”
b. Gold Cost b. Not relevant
Guinea a. Guinea, French a. Searched by “Guinea”

b. Republic of Guinea
c. French Guinea
d. Guinea. Republic of

b. Searched by “Guinea”
c. Searched by "Guinea”
d. Searched by "Guinea”

Guinea-Bissau

a. Republic of Guinea-Bissau
b. Portuguese Guinea

c. Guinea, Portuguese

d. Guinea-Bissau, Republic of

a. Searched by “Guinea-Bissau”
b. Searched by “Guinea”
c. Searched by "Guinea”
d. Searched by "Guinea-Bissau”

Kenva Republic of Kenva Searched by "Kenya”
Lesotho a. Basutoland a. Not relevant
b. Kingdom of Lesotho b. Searched by “Lesotho”
Liberia Republic of Liberia Searched by "Liberia”
Libya N/A
Malawi a. Republic of Malawi a. Searched by “Malawi"
b. Nyasaland b. Not relevant
Mali Republic of Mali Searched by "Mali”
Mauritania N/A
Morocco Ifni Not relevant
Mozambique a. Republic of Mozambique a. Searched by "Mozambique”

Jaka et al., 2018
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Sign in to NCBI

MeSH MeSH v ||equatoria| guinea

Create alert Limits  Advanced

Full+

Equatorial Guinea

A republic in central Africa, bordering the Bay of Biafra, CAMEROOCN is to the north and GABON to the south. lts capital is Malabo.

Year introduced: 1992

FPublied search builder options
Subheadings:

! epidemiclogy L ethnology

L Restrict to MeSH Major Topic.

L Do not include IMeSH terms found below this term in the MeSH hierarchy.

Tree Number(s): Z01.058.290.100.300
MeSH Unique 1D: DO16703
Entry Terms:

« Republic of Equatorial Guinea
« Spanish Guinea

« (Guinea, Spanish

« Rio Muni

Previous Indexing:

« Africa Cenfral (1966-1991)

All MeSH Categories
Geographical Locations Category
Geographic Locations
Africa
Africa South of the Sahara
Africa,_Cenfral
Equatorial Guinea

L statistics and numerical data

Help
PubMed Search Builder =

s
| Add to search builder |[AND ¥
| Search PubMed |

YoulllJ Tutorial

Related information =)
PubMed
Publded - Major Topic
Clinical Queries
MNLM MeSH Browser
Recent Activity o

Turn Off Clear

Q, equatorial guinea (1)

MeSH
B Equatorial Guinea

MeSH
B Congo

MeSH
Q congo (7)

MeSH
Q, hpylori jaka ostlundh (1)

PubMed



H-PYLORI AND ANTIBIOTIC RESISTANCE
IN SUB SAHARA

(("Ampicillin Resistance"[Mesh] OR "Penicillin Resistance"[Mesh] OR "Tetracycline Resistance"[Mesh] OR "Drug Resistance, Bacterial"'[Mesh] OR "Drug
Resistance, Multiple, Bacterial"[Mesh] OR Resistan*[Title /Abstract]) AND ("H pylori"[Title /Abstract] OR "Helicobacter pylori"[Title /Abstract] OR
"Helicobacter pylori"[Mesh] OR "Helicobacter Infections"[Title /Abstract] OR "Helicobacter Infection"[Title /Abstract] OR "Helicobacter Infections"[Mesh]
OR"Campylobacter"[Mesh] OR Campylobacter [Title /Abstract]) AND (Rifabutin[Title /Abstract] OR Antibiotic*[Title /Abstract] OR Tinidazole[Title /Abstract]
OR Doxycycline[Title /Abstract] OR Ampicillin[Title /Abstract] OR Moxifloxacin[Title /Abstract] OR Metronidazole[Title /Abstract] OR

Clarithromycin[Title /Abstract] OR Levofloxacin[Title /Abstract] OR Amoxicillin[Title /Abstract] OR “combination capsules”[Title /Abstract] OR “combination
capsule”[Title /Abstract] OR “Sequential therapy”[Title/Abstract] OR "Quad therapy”[Title/Abstract] OR “Quadruple therapy"[Title/Abstract] OR “Triple
therapy”[Title /Abstract] OR Penicillin*[Title /Abstract] OR Macrolide*[Title /Abstract] OR Rifamycin*[Title /Abstract] OR Nitroimidazole*[Title /Abstract] OR
Quinolone*[Title /Abstract] OR Tetracycline*[Title /Abstract] OR Quinolinone*[Title /Abstract] OR "anti-bacterial agents"[Title /Abstract] OR "anti-bacterial
agent"[Title /Abstract] OR amoxycillin[Title /Abstract] OR "Anti-Bacterial Agents"[Mesh] OR "Penicillins"[Mesh] OR "Macrolides"[Mesh] OR
"Rifamycins"[Mesh] OR "Nitroimidazoles"[Mesh] OR "Quinolones"[Mesh] OR "Tetracyclines"[Mesh]) AND ("Republic of Cameron"[Title /Abstract] OR
"Africa"[Mesh] OR “Sub Sahara”[Title /Abstract] OR “Sub Saharan”[Title /Abstract] OR Angola [Title /Abstract] OR Benin [Title /Abstract] OR Botswana
[Title /Abstract] OR “Burkina Faso”[Title /Abstract] OR Burundi [Title /Abstract] OR Cameroon([Title /Abstract] OR “Cape Verde[Title/Abstract] OR
Chad[Title /Abstract] OR Congo[Title /Abstract] OR “Céte d'lvoire”[Title /Abstract] OR “Ivory Coast”[Title /Abstract] OR Djibouti[Title /Abstract] OR
“Equatorial Guinea”[Title /Abstract] OR Eritrea[Title /Abstract] OR Ethiopia[Title /Abstract] OR Gabon*[Title /Abstract] OR Gambia[Title /Abstract] OR
Ghana[Title /Abstract] OR Guinea[Title /Abstract] OR “Guinea Bissau”[Title /Abstract] OR Kenya[Title /Abstract] OR Lesotho[Title /Abstract] OR

Liberia[Title /Abstract] OR Malawi[Title /Abstract] OR Mali[Title /Abstract] OR Mauritania[Title /Abstract] OR Mozambique[Title /Abstract] OR
Namibia[Title /Abstract] OR Niger[Title /Abstract] OR Nigeria[Title /Abstract] OR Rwanda[Title /Abstract] OR Senegal[Title /Abstract] OR “Sierra
Leone”[Title /Abstract] OR Somalia[Title /Abstract] OR Sudan [Title/Abstract] OR Swaziland[Title/Abstract] OR Tanzania[Title /Abstract] OR

Togo[Title /Abstract] OR Uganda[Title /Abstract] OR Zambia[Title /Abstract] OR Zimbabwe[Title /Abstract] OR Africa*[Title /Abstract] OR "Togolese
Republic"[Title /Abstract] OR "Burkina Fasso"[Title /Abstract] OR "Upper Volta"[Title /Abstract] OR Zaire[Title /Abstract]))

Jaka et al., 2018
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THE SYSTEMATIC SEARCH PROCESS

** Pre- search to test and identify:
- Search terms

- Search strategy

- Resources

«* Systematic developing and testing the search in
one selected database

** Translate the search to all selected databases

** Update the search




SEARCH
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==> AND SEARCH
TECHNIQUES




RULE NO. T: KEEP IT “SIMPLE"

Search one term at the time and concentrate on
search term inclusion, combinations and process
analysis rather than database functions

BAMERER |

I‘;ﬂ.ﬁ&'ﬁn—




FOCUS ON THE
SEARCH TERMS

Is there a relation between diabetes

type 2 in children and food habits

Type 2 diabetes

Diabetes type 2

Type 2 diabetes

Diabetes Mellitus
type 2

Non insulin
dependent
diabetes

NIDDM

Diabetes Mellitus
type

Food

Food intake

Nutrition

Malnutrition

Eating

Diet

Dieting

Exercise

Sport

Activity

Physical activity

Fithess

Running

Swimming

Health
information
Patient education

Patient learning

Health education



Advanced vs Basic Search

Basic search:
- PubMed interprets your search= low precision
- Limited search functions

Advanced search:
- You have full control over the search= high precision

- Advanced search functions available including

search history and field search \




Search Example
Nursing




PubMed Advanced Search Builder YoulllD) Tutorial

Use the builder below to create your search

Edit Clear
Builder

| All Fields v | @  Show index list
'AND v || All Fields v | @ @ Show index list

or Add to history

History Download history Clear history
Search  Add to builder Query Items found Time

#2 Add Search nursing[Title/Abstract] 261168 03:37:34

#1 Add Search nursing 759154 03:37.06

You are here: NCE| = Literature = PublMed Supr



SEARCH TECHNIQUES

Truncation (Child*= child, children, children’s...)
Phrdsing (“myocardial infarction”)

Field search (Title, Abstract, MeSH)
Boolean operators (AND, OR, NOT)

Search hiSTOF)’ (helps you structure and combine)
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Adv Exp Med Biel. 20159,11%0:345-356. doi 10.1007/975-981-32.9636.7_22
PMID: 31760655
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| OPTIMIZE YOUR SEARCH BY COMBINING TI/AB AND MESH

History Download history Clear history
Search  Add to builder Query Items found Time
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#5 Add Search "Helicobacter Infections”[Title/Abstract] Sort by: Title 110 04:36:06

Chambers

MeSH /Thesaurus terms can take 2 months
or more to appear in the database

7
!_I".
—
ot
it
i;-‘

T
L




IDENTIFYING
RELEVANT

INFORMATION
RESOURCES




INFORMATION RESOURCES: SOME EXAMPLES

Medical databases Other databases
PubMed CINAHL
Medline Psych Info/Psych Articles
Cochrane Africa Wide Information
Embase Academic Search Complete
Scopus Eric
SciencDirect Econlit

Web of Science Socindex



GREY LITERATURE

*Conference *Blogs
papers/conference *Patents
proceedings *Policy statements
*E-prints *Reports

*Fact sheets, bulletins *Research Data
*Government documents *Research reports
*Government reports *Surveys
*Informal communication *Theses
°Interviews *Tweets
*Newsletters *Working papers

*Pamphlets ...and more




HAND SEARCHING AND REFERENCE SCREENING

* Screening of references in identified articles

*»* Screening of archived/printed materials or
g P
conference abstracts.

* Make sure to systematically conduct and
documented the hand screening in the
me’rhodology (method, inclusion, number of

references screened and and result)




INCLUDE A VARIETY OF INFORMATION RESOURCES

Is the current

Systematic

The association

Cost-effectiveness of

A systematic

Examples of HbAlc level review and between boarding | non-surgical weight review to assess

systematic of 6-.5% meta-analysis in the emergency loss interventions for | the relationship

reviews for diabetes on the effect of | department and in- | diabetic obese between sleep
diagnosis too soy on thyroid | hospital mortality | patients duration and mood
high function in adolescents

PubMed result 4916 1501 1451 518 /781

Result from /7880 3424 6242 1157 1381

additional

databases

included

Total no. of 9324 1816 4321 1120 1532

references after

de-duplication

% of total no. of

references not 147,304 173%  |66,4% 53,7% 49%

covered by
PubMed
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GOOGLE SCHOLAR FOR SYSTEMATIC REVIEWS?

** Great for pre and post search scanning
“* Lacks proper search tools
“* Generates too many (irrelevant) references — a lot to screen

“* A good search in selected databases should cover all
relevant information available in Google Scholar

* Includes more predatory journals

Google

scholar



INVOLVING A MEDICAL LIBRARIAN

**Guidelines like IOM and the Cochrane’s Handbook
recommends that a professional medical librarian

" develops the search strategy and preforms and document
the search process

CALM
+*SRs and MAI\IS wif’rhh.q PI]ibrclriclIrlrinc(:ludeclhcls qdco- author, A MAEDISSIKCAL
are generally of higher quality (search an LIBRARIAN

documentation) compared to studies only supported by o

librarian or without a librarian’s involvement (Meert & Costellq,
2016; Rethlefsen et al., 2015)

*2*Reduces the risk of bias
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