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1. Formulation of  a clinical question

2. Perform literature search

3. Critical appraisal

(＆reasons for exclusion)

4. A summary of included studies       
+ Meta-Analysis

5. Results explanation

Summary of recommendations for 

clinical solutions
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≠ narrative “Review”

“Systematic Review” (SR)
“A review of primary literature in health and health policy that attempts to identify, appraise, and synthesize all the empirical 

evidence that meets specified eligibility criteria to answer a given research question. Its conduct uses explicit methods aimed at 

minimizing bias in order to produce more reliable findings regarding the effects of interventions for prevention, treatment, and 

rehabilitation that can be used to inform decision making.” (MeSH Heading, D000078182)
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P I C O

Prevention
adults 

over age 65
daily 30 minute 

exercise 
no exercise 

regimen 
risk of 

heart attack 

Question: For adults over age 65 does a daily 30 minute exercise 
regimen reduce the future risk of heart attack compared 
with no exercise regimen?



Select databases
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Build up 

search strategy

Standard 

Write Up
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☐Standard

☐Write up

☐Documentation
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PRISMA Checklist
Preferred Reporting Items for Systematic Reviews and Meta-analysis
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section # item reported on 
page # 

METHODS 

Information 
Sources 7

Describe all information sources (e.g., databases 
with dates of coverage, contact with study 
authors to identify additional studies) in the 
search and date last searched. 

Search 8
Present full electronic search strategy for at 
least one database, including any limits used, 
such that it could be repeated. 

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. 

http://www.prisma-statement.org/PRISMAStatement/PRISMAStatement.aspx

( 7 Sections: 27 Items )

http://www.prisma-statement.org/PRISMAStatement/PRISMAStatement.aspx


Write Up #7 Information sources
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Acupuncture for treating aromatase
inhibitor-related arthralgia in 
breast cancer: a systematic 
review and meta-analysis. J Altern
Complement Med. 2015; 21: 251-60. 
http://doi.org/10.1089/acm.2014.0
083

Information Sources

Describe all information 
sources (e.g., databases 
with dates of coverage, 
contact with study authors 
to identify additional 
studies) in the search and 
date last searched. 

http://doi.org/10.1089/acm.2014.0083


Write Up
#8 Search Strategy

Management of Helicobacter pylori infection after gastric 
surgery. World J Gastroenterol. 2014; 20: 5274–82. 
http://doi.org/10.3748/wjg.v20.i18.5274

Myocardial infarction risk and antipsychotics use revisited: a 
meta-analysis of 10 observational studies. J Psychopharmacol.
2017; 31: 1544–55. http://doi.org/10.1177/0269881117714047

Search

Present full electronic search 
strategy for at least one database, 
including any limits used, such that 
it could be repeated. 

http://doi.org/10.3748/wjg.v20.i18.5274
http://doi.org/10.1177/0269881117714047


Write Up #17 Study selection

9J Altern Complement Med. 2015, 21: 251-60.

Results

Study description

Searches of the 10 databases led to 

identification of 263 potentially relevant 

articles, 251 of which were ultimately 

excluded. Among the excluded files, 20 

articles were duplicates, 223 

titles/abstracts were irrelevant, and 8 did 

not have matching full text or were 

nonclinical trials (Fig. 1).

FIG. 1. Study selection flowchart, based on 
the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses
(PRISMA) Statement.

PRISMA Flow Diagram
http://prisma-
statement.org/documents/PRIS
MA 2009 flow diagram.pdf

Study Selection
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. 

http://prisma-statement.org/documents/PRISMA%202009%20flow%20diagram.pdf
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http://www.medlib.ncku.edu.tw/program/coursedoc/preview.php?idcourse=1014&name=SRSearch%20form_blank.docx

Documentation 
Form

http://www.medlib.ncku.edu.tw/program/coursedoc/preview.php?idcourse=1014&name=SRSearch%20form_blank.docx
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Documentation 
Form

Notes: Include screenshot of search results in 
advanced search



Database 
Selection

MEDLINE (Ovid)

EMBASE

PubMed

PsycINFO

CINAHL

AgeLine
ICTRP

ClinicalTrials

Google Scholar

TRIP

Journal Handsearching

Reference List

CENTRAL

Conferences

Thesis

Accessss

Scopus

Web of Science (SCI)
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Databases selection

⚫ Coverage

⚫ Core databases– MEDLINE , CENTRAL, EMBASE
⚫ Regional databases

⚫ In specific fields CINAHL(Nursing), AgeLine (Gerontology), PsycArticles (Psychlogy)

⚫ More

⚫ Citation Index databases: Web of Science (SCI) & Scopus

⚫ Grey literature: Trial Registers (WHO ICTRP, ClinicalTrials), Proceedings, Thesis

⚫ Search engines: Google Scholar, Accessss, TRIP

⚫ Reference List, Journal Handsearching

⚫ Alerts

⚫ Search options

⚫ MEDLINE: PubMed, OVID, EBSCO, EMBASE.com…
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Database Coverage
Controlled 
vocabulary

Year
Current 
journal 
titles

Records

Unique title 
coverage 
(Compared 
to MEDLINE)

MEDLINE Biomedical literature MeSH 1946- 5,200+ 24 million

EMBASE Additional European journal of 

medicine

Emtree 1947- 8,500+ 32 million Over 2,900

indexed titles

Cochrane

Trials 

(CENTRAL)

Records from MEDLINE Embase, 

and records through hand-

searching to identify RCTs &

CCT

MeSH - 670,000 2/5 of the 

records

CINAHL Nursing and allied literature CINAHL
Headings

1960- 3,100+ 4 million Over 1,000 

titles

Web of 

Science

(Core 

Collection) 

Complete network of citations 

underpinning the significant 

research in multidisciplinary

field

1900- 18,000+ 90 million

Scopus Complete network of citations 

underpinning the significant 

research in multidisciplinary

field

23,700+ 69 million

(2018.6)

Databases: Original literatures (2018.6)



Search terms 
Collection
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Free text (Type of Synonyms)
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medication compliance

MC

compliable
compliant
compliancy

complia*

adherencenoncompliance
persistence
concordance

Single/plural | Parts of speech | Tense

Synonym

Contextual terms

Abbreviation

edema
oedema

American or
British

patient compliance

compliance with oral drug
compliance with injection

broader or narrower terms



Free text (Synonym) Inspiration

⚫ Dictionary/ Translator

⚫ Browse for possible articles  EBM Summary Databases, 

Google

⚫ Controlled vocabularies- Look for synonyms

⚫ Emtree Synonyms

⚫ MeSH Entry Terms

⚫ Imagination!!
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Synonym: DynaMed Plus
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Flexion, rotation, range of motion, function



Search terms (Demo content is not complete)
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Synonyms

P

frozen shoulder*

adhesive capsuliti*

bursiti*

periarthriti*

I

dilat*

disten*ion

hydrodilat*

hydrodisten*ion

C
steroid*

corticosteroid*

glucocorticoid*…

O

joint , articular 

AND

motion, motility, mobili*, 

rotat*, flexi*



translation

translation
/ mapping

database
MEDLINE

EMBASE

CINAHL

queries

standard
Medical Subject Headings

EMTree

CINAHL Headings

系
統
控
制
使
用
者
和
作
者
用
語
一
致

Free Text Controlled 

Vocabulary

GERDuser

Gastroesophageal Reflux

Gastroesophageal Reflux使
用
者
要
設
法
和
作
者
心
意
相
通

Bibliographic databases usually 
provide both ways of searching

articles
authors
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Record Information: E m b a s e

:ti

:ab

:kw

:de
/exp

F r e e  t e x t

C o n t r o l l e d   
v o c a b u l a r y



Emtree Search
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joint pain









Identify Controlled Vocabulary—
Review highly relevant articles
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MeSH Search Ovid Medline- Smart Search

✓

Select appropriate 
controlled vocabularies

☺

☺

☺ 24

Behind the scene: 

All literatures related to “clown” will be 

searched, and the top 10 MeSH terms 

assigned for the articles will be provided 

for you to choose.



Seriously clowning: Medical clowning interaction with children undergoing 
invasive examinations in hospitals. Soc Work Health Care. 2016 55:296-313.

MeSH
Publication type

Research Support, Non-U.S. Gov't

MeSH terms

Child Abuse, Sexual/psychology

Child, Preschool

Endoscopy/psychology

Female

Hospitals

Humans

Interviews as Topic

Israel

Laughter/psychology*

Laughter Therapy/methods*

Laughter Therapy/psychology*

Male

Outpatients

Parents

Physical Examination/psychology*

Professional-Patient Relations*

Wit and Humor as Topic

Emtree
Drug Terms

Disease Terms

Other Terms

alternative medicine

child sexual abuse

Endoscopy

Female

Hospital

human

humor

interview

Israel

laughter

male

outpatient

parent

physical examination

preschool child

procedures

professional-patient relationship

psychology 25

VS



Search terms (Demo content is not complete)
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Synonyms Controlled vocabularies

P

frozen shoulder*

adhesive capsuliti*

bursiti*

periarthriti*

Frozen Shoulder [Emtree]

Humeroscapular Periarthritis

Bursitis

Bursitis [MeSH]

I

dilat* (-ation, -ion)

disten*ion

hydrodilat*

hydrodisten*ion

Intraarticular Drug Administration

Hydrodistension [candidate term]

Injections, Intra-Articular

C
steroid*

corticosteroid*

glucocorticoid*…

Steroid

Corticosteroid

Steroid

Adrenal Cortex Hormones

O

joint , articular 

AND

motion*, motilit*, 

mobili*, rotat*, flexi*

Joint Characteristics and Functions

Joint Limitation

Joint Mobility

Range of Motion, Articular



Zhu(2011): Acupuncture for pain in endometriosis

--------------------------------------------------------------------------

Appendix 1. Electronic Searches: Ovid MEDLINE

10  exp Acupuncture/ (758)

11  exp acupuncture therapy/ or exp acupressure/ or exp 

acupuncture analgesia/ or exp acupuncture, ear/ or exp 

electroacupuncture/ or exp meridians/ or exp moxibustion/ 

(11341)

12  acupressure$.tw. (321)

13  Acupuncture.tw. (8965)

14  (electroacupuncture or electro-acupuncture).tw. (1730)

15  meridian$.tw. (2643)

16  mox$.tw. (4513)

17  (shiatsu or tui na).tw. (51)

18  needling.tw. (777)

19  shu.tw. (317)

20 acup$ point$.tw. (752)

21  or/10-20

Li (2011): Acupuncture for Attention Deficit 

Hyperactivity Disorder…

-----------------------------------------------------------------

Appendix 1. Search strategy for MEDLINE (Ovid)

14  acupuncture therapy/ or acupuncture, ear/ or 

electroacupuncture/

15  acupunct$.tw.

16  or/14-15

Cheuk (2012): Acupuncture for insomnia

-----------------------------------------------------------------

Appendix 2. Search strategy for MEDLINE

1. exp acupuncture/

2. acupunc$.mp

3. acupress$.mp

4. electroacupunc$.mp

5. meridian$.mp

6. acupoints$.mp

7. or/1-7

27

Synonym: Appendices of previous SR in 
Cochrane Library



Starts from Embase…

# of search results: two times more than MEDLINE 

Easier to modify search

Establish search strategy

28



Search Options

Use Query String to 
formulate search strategy

Try–out for 
Systematic Review
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Results: History P I C O–Controlled vocabulary/
Free text

("frozen shoulder*" OR "adhesive capsuliti*" OR bursiti* OR peiarthriti*):ti,ab,kw,de

O controlled vocabulary

O Free text

"frozen shoulder"/exp OR "humeroscapular perarthritis"/de

C Free text

C controlled vocabulary

I Free text

I controlled vocabulary

P Free text

P controlled vocabulary



PIC

PI 

P

I

C

O

P

I

C

O

Results: History 
P I C O- Combination of previous searches

(#1 OR #2) AND (#3 OR #4) AND (#5 OR #6) AND (#7 OR #8)

PICO



Results: History Limit to Embase
(MEDLINE Excluded)



33

Results: History Apply RCT Filters



Search Strategy

Search Syntax

Boolean Operator

Phrase

Proximity

Truncation

Search fields

Filters

RCT Filters
Cohort Filters

Diagnosis Filters

……

Golden Standard



Boolean Operator: AND/ OR/ NOT

35

1. nutrition AND sweet potato OR yam 

2. sweet potato OR yam AND nutrition 

3. nutrition AND (sweet potato OR yam) 
Sweet
potato

Nutrition

Sweet
potato

Plant

Sweet 
potato

Yam

nutrition
sweet
potato

Yam

AND

OR

NOT

✗

= (nutrition AND sweet potato) OR (nutrition AND yam)



Phrases, Proximity Operator (Embase)

Operator Hits Meaning

"high dose" 119,000 Exact phrase search

high next/2 dose 123,000

This will find terms which are within 2 words of each other,
in the order specified.

ex. Effects of high vs. low dose statin therapy…

high near/2 dose 124,000

This will find terms which are within 2 words of each other,
in either direction.

ex. H7N9 influenza virus shows low infectious dose, high growth 
rate …

high dose 435,000

high AND dose →more irrelevant articles

ex. A patient complained he would adjust the dose of medication, 
because of his high or low mood…

︿
AND



Search fields matter



Which one is highly relevant? (Roselle)
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precise

broaden

Free Text
Controlled vocabulary

Emtree

39

/exp

explode narrower terms

/exp/mj

explode narrower terms & major focus

/de

this term only

/mj

this term only & major focus

all fields  :all

:ti, ab, kw, de
title of articles, abstract, 
keyword, controlled vocabulary

:ti, ab
title of articles, abstract

:ti
title of articles

("frozen shoulder*" or 
bursiti*):ti,ab,kw,de

"frozen shoulder"/exp

OR
("frozen shoulder* "or 
bursiti*):ti

"frozen shoulder"/de

"frozen shoulder"/mj



Search syntax for Systematic Review (Update: 2020.2)



RCT Filters: EMBASE

Source Embase syntax

Lefebvre 
et al 
(UK 
Cochrane)

('crossover procedure':de OR 'double-blind procedure':de OR 'randomized 
controlled trial':de OR 'single-blind procedure':de OR (random* OR factorial* 
OR crossover* OR cross NEXT/1 over* OR placebo* OR doubl* NEAR/1 blind* OR 
singl* NEAR/1 blind* OR assign* OR allocat* OR volunteer*):de,ab,ti)

Wong 
et al

sensitivity maximizing strategy:
(random*:ab,ti OR (clinical NEXT/1 trial*):de,ab,ti OR 'health care quality'/exp)

specificity maximizing strategy:
((double NEXT/1 blind*):de,ab,ti OR placebo*:ab,ti OR blind*:ab,ti)

best optimization of sensitivity and specificity:
(random*:ab,ti OR placebo*:de,ab,ti OR (double NEXT/1 blind*):ab,ti)

SIGN ('clinical trial'/de OR 'randomized controlled trial'/de OR 'randomization'/de OR 
'single blind procedure'/de OR 'double blind procedure'/de OR 'crossover 
procedure'/de OR 'placebo'/de OR 'prospective study'/de OR 'randomi?ed
controlled' NEXT/1 trial* OR rct OR 'randomly allocated' OR 'allocated randomly' 
OR 'random allocation' OR allocated NEAR/2 random OR single NEXT/1 blind* 
OR double NEXT/1 blind* OR (treble OR triple) NEAR/1 blind* OR placebo*)

http://work.cochrane.org/embase 41

1.06 
million

3.85
million

1.33
million

460,000

1.66
million

http://work.cochrane.org/embase


RCT Filters: MEDLINE

Cochrane Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE (2008 revision)

http://www.cochrane-handbook.org

Search Result PubMed syntax Ovid syntax



sensitivity-
maximizing

((randomized controlled trial[pt] OR 
controlled clinical trial[pt] OR 
randomized[tiab] OR randomised[tiab] 
OR placebo[tiab] OR drug therapy[sh] 
OR randomly[tiab] OR trial[tiab] OR 
groups[tiab]) NOT (animals [mh] NOT 
humans [mh]))

((randomized controlled trial.pt. or 
controlled clinical trial.pt. or 
randomi*ed.ab. or placebo.ab. or drug 
therapy.fs. or randomly.ab. or trial.ab. 
or groups.ab.) not (exp animals/ not 
humans.sh.))



sensitivity-
and 
precision-
maximizing

((randomized controlled trial[pt] OR 
controlled clinical trial[pt] OR 
randomized[tiab] OR randomised[tiab]  
OR placebo[tiab] OR clinical trials as 
topic[mesh:noexp] OR randomly[tiab] 
OR trial[ti]) NOT (animals[mh] NOT 
humans [mh]))

((randomized controlled trial.pt. or 
controlled clinical trial.pt. or 
randomi*ed.ab. or placebo.ab. or 
clinical trials as topic.sh. or
randomly.ab. or trial.ti.) NOT (exp 
animals/ not humans.sh.))

42

3.3 million

960,000

3.3 million

960,000

http://www.cochrane-handbook.org/


Adapt Search Strategy for databases   
in 3 Steps: Starting from Embase

 Mapping controlled vocabulary

 Adapt search syntax

 Apply Filters (Type of Question/Study)

⚫ Type of Questions (Dx, Tx, AE…) or Study Design(RCT, Cohort…)

⚫ Databases (Embase, MEDLINE…)

⚫ Interface (Ovid, PubMed…)



Adapt Search Syntax for Different Databases

Steps Embase > Ovid Medline > PubMed > CENTRAL

"Frozen Shoulder"/exp

OR "Humeroscapular 

Periarthritis"/exp OR

Bursitis/exp


("frozen shoulder*" OR

"adhesive capsuliti*" OR 

bursiti* OR 

periarthriti*):ti,ab,kw,de



Apply 

Filter

Study 

design: 

RCT

#12 AND ('crossover 

procedure':de OR 'double-

blind procedure':de OR 

'randomized controlled 

trial':de OR 'single-blind 

procedure':de OR (random* 

OR factorial* OR 

crossover* OR cross NEXT/1 

over* OR placebo* OR 

doubl* NEAR/1 blind* OR 

singl* NEAR/1 blind* OR 

assign* OR allocat* OR 

volunteer*):de,ab,ti)

exp Bursitis/

("frozen shoulder*" OR 

"adhesive capsuliti*" 

OR bursiti* OR 

periarthriti*).mp

12 AND ((randomized 

controlled trial.pt. or 

controlled clinical trial.pt. 

or randomi*ed.ab. or 

placebo.ab. or drug 

therapy.fs. or 

randomly.ab. or trial.ab. 

or groups.ab.) not (exp

animals/ not humans.sh.))

frozen shoulder*[tw] 

OR adhesive 

capsuliti*[tw] OR 

bursiti*[tw] OR 

periarthriti*[tw]

("frozen shoulder*" OR 

"adhesive capsuliti*" 

OR bursiti* OR 

periarthriti*):ti,ab,kw

Bursitis[mesh]

#12 AND ((randomized 

controlled trial[pt] OR 

controlled clinical 

trial[pt] OR 

randomized[tiab] OR 

randomised[tiab] OR 

placebo[tiab] OR drug 

therapy[sh] OR 

randomly[tiab] OR 

trial[tiab] OR 

groups[tiab]) NOT 

(animals [mh] NOT 

humans [mh]))

[mh Bursitis]

N/A

Mapping 
controlled 
vocabulary

Search 

syntax



Ovid MEDLINE 
> Advanced Search
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Cochrane Library 
> Advanced Search > Search Manager
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Database Search

Databases Coverage Date

Result hits

# of 

results

Deduplica-

tion

Screened 

by abstract

Screened 

by fulltext

1)MEDLINE [Ovid] 1946- 2013/9/22 22

100 20 14

2)Embase 1950- 2013/9/22 44

3)CENTRAL - 2013/9/22 17

4)WHO ICTRP - 2013/9/22 25

5)PEDro - 2013/9/22 22

6)CINAHL 1960- 2013/9/22 3

7)Other resources - 1

Total 134

Documentation form for literature search


