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Primary v. Secondary Research
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5S Pyramid of Evidence Resources

Source: https://guides.lib.umich.edu/nursing/evidence



1. Formulate your question

2. Check for other reviews answering your question

3. Define inclusion and exclusion criteria, develop your protocol

4. Design your search strategy and search for studies

5. Manage your search results and document your search 

strategy

Summary of recommendations for research solutions

6. Collect data and critically appraise

7. Analyse and interpret results + Meta Analysis

8. Write up and present results
4

≠ 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)

Library assistance



PRISMA 2020 Statement
Preferred Reporting Items for Systematic Reviews and Meta-analysis
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PRIS MA C hecklist PRIS MA Flow Diagram

• Authors
• Reviewer/ Editors、Peer 

reviewed
• Readers

• Ensure the 
transparency of 
systematic review
→ reproducible

27 items in 7 sections: Title, Abstract, 
Introduction, Methods, Results, 
Discussions, Other Information

http://www.prisma-statement.org/PRISMAStatement/Checklist
http://www.prisma-statement.org/PRISMAStatement/FlowDiagram


PRISMA flow diagram
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http://www.prisma-statement.org/PRISMAStatement/FlowDiagram


PRISMA flow diagram

7Follow this link to access the online tool 

http://www.prisma-statement.org/PRISMAStatement/FlowDiagram
https://estech.shinyapps.io/prisma_flowdiagram/


PRISMA Checklist
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 self checklist (attach to your manuscript 

of journal article submission)

Explanation(abridged) 

explanation and elaboration

exemplars

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


Topic # Check item 
Location 
where 
item is 
reported 

METHODS

Information 
sources 6

Specify all databases, registers, websites, organizations, reference 
lists and other sources searched or consulted to identify studies. 
Specify the date when each source was last searched or consulted. 

P.xx

Search 
strategy 7

Present the full search strategies for all databases, registers and 
websites, including any filters and limits used.

Selection 
process 8

Specify the methods used to decide whether a study met the inclusion 
criteria of the review, including how many reviewers screened each 
record and each report retrieved, whether they worked 
independently, and if applicable, details of automation tools used in 
the process.

RESULTS 

Study 
selection

16
a

Describe the results of the search and selection process, from the 
number of records identified in the search to the number of studies 
included in the review, ideally using a flow diagram.

16
b

Cite studies that might appear to meet the inclusion criteria, but 
which were excluded, and explain why they were excluded.

PRISMA Checklist
4 items related to literature search and screening
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http://www.prisma-statement.org/PRISMAStatement/Checklist
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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

☐
☐
☐

Build up 

search strategy

Standard 

Write Up

Documen-

tation

1 2

4 3





☐Standard

☐Write up

☐Documentation


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文章撰寫 #6 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.2014.0083

Information Sources
Specify all databases, 
registers, websites, 
organisations, reference 
lists and other sources 
searched or consulted to 
identify studies. Specify the 
date when each source was 
last searched or consulted. 

http://www.prisma-statement.org/documents/PRISMA_2020_examples.pdf

http://doi.org/10.1089/acm.2014.0083
http://www.prisma-statement.org/documents/PRISMA_2020_examples.pdf


文章撰寫 #7 Search Strategy
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Effect of acupuncture on hot flush and menopause 
symptoms in breast cancer- A systematic review and 
meta-analysis. PLoS ONE 2017; 12: e0180918. 
https://doi.org/10.1371/journal.pone.0180918

Search Strategy

Present the full search 
strategies for all databases, 
registers and websites, 
including any filters and 
limits used.

https://doi.org/10.1371/journal.pone.0180918


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 every 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

16J 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/prismastatem
ent/flowdiagram.aspx

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/prismastatement/flowdiagram.aspx


PRISMA Flow Diagram 2020



PRISMA Flow Diagram 2020_Example
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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



Search syntax for Systematic Review (Update: 2021.3)



Proximity Search 
(Engineering Village- Compendex as an example)

• NEAR proximity- search terms that are near 
to each other in any order

Laser NEAR/4 diode

Proximity number: maximum number of words that are indexed 
between the two words in the search query.
If no number of words is specified, four (4) words are assumed.

Examples:
external cavity diode laser system

diode-pumped solid-state laser HALNA

laser diode



Wild cards & Truncation
• Wildcard

– Single character (?): replace a single character 
anywhere in a word. One question mark for each 
character.

• Examples:

wom?n finds woman, women

t??th finds tooth, teeth, truth, tenth

– Multi-character (*): replace 0 to X number of 
characters anywhere in a word

• Examples:

sul*ate finds sulfate, sulfonate, sulphate, sulphonate

• Truncation (*) (at ending of search term): retrieves all the 
words that start with the same letters as the truncated 
term up to the point that the truncation symbol is used.
– Examples:

Comput* finds computers, computing, computerize



Database 
Selection

Engineering Village

EMBASE

Web of Science (SCI)

Psychology & Behavioral Sciences 
Collection [EBSCOhost]

AgeLine
ICTRP

Google Scholar

Journal Handsearching

Reference List

SPORTDiscus

Conferences

Thesis

Scopus

Web of Science (SSCI)
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Web of Science (A&HCI)

SPORTDiscus[EBSCOhost]

Academic Search Complete 
[EBSCOhost]

ECONLit[EBSCOhost]

ERIC [EBSCOhost]



Recommended databases

Social Sciences Science & Tech

Language

Literature

Business

Education

Computer Science

Engineering

Medicine

Life Science
• MLA International Bibliography
• LLBA

• Biological Science Database 
[ProQuest]

• MEDLINE
• Embase

• Engineering Village 
- Compendex

• ACM Digital Library
• IEEE Electronic Library (IEL)

• ERIC [EBSCOhost]

• Business Source Complete 
[EBSCOhost]

• Literature Online

Adapted from the slides of SR0

Sports
• SPORTDiscus [EBSCOhost]



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 Google, Google Scholar

⚫ Controlled vocabularies- Look for synonyms or related terms

⚫ Imagination!!
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Search terms (Demo content is not complete)
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Synonyms Controlled vocabularies (EV)

P Blockchain

I Internet of things

C

O Security of data

⚫ Use synonyms to search for controlled vocabularies



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

39

Synonym: Appendices of previous SR



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
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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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