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Evidence Based 
Medicine (EBM) 
Background
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Dr. William Osler (1849-1919), a Professor of Medicine at 
Johns Hopkins School of Medicine, U.S.A., 

High Quality Medical Practice & Medical Information



High Quality Medical Practice & Medical Information
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Dr. William Osler (1849-1919), a Professor of Medicine at 
Johns Hopkins School of Medicine, U.S.A., 

“Medicine is
an art based on science”



Scientific Medicine ➔ Evidence Based Medicine
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Scientific Medicine ➔ Evidence Based Medicine
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“systematic” ？

▪ Done or acting according to a fixed plan or system;

▪ methodical:

▪ “a systematic search of the whole city”

http://www.oxforddictionaries.com/definition/american_english/systematic



What is EBM (Evidence-Based Medicine)?
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Scientific Medicine ➔ Evidence Based Medicine
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What is a “Scientific” method? PDCA Cylce.

Plan
⬇️

Do
⬇️

Check
⬇️

Act
⬇️

Plan ➡️ Do ➡️ Check …



Levels of Evidence
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http://ebbp.org/course_outlines/searching_for_evidence/

Filtered
Information



The PICO Process
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Evidence Based Medicine
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What is Cochrane? 
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https://www.cochrane.org/about-us/



Cochrane Database of Systematic Reviews (CDSR) 
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https://www.cochranelibrary.com/about/about-cochrane-library



What is a Systematic Review?
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https://consumers.cochrane.org/what-systematic-review



CDSR in Numbers

18Preparing for a Systematic Review



Creating a Systematic Review 
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http://handbook-5-1.cochrane.org/



Creating a Systematic Review
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Source: http://navigatingeffectivetreatments.org.au/

➀

➁

➂ Update, as required

Search

Meta-

Analyse



Systematic
Review Example



Cochrane Systematic Review
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Akl, EA, Kahale LA, Ballout RA, et al. Parenteral anticoagulation in ambulatory patients with cancer (Review)
Cochrane Database of Systematic Reviews. 2014;(12).



Systematic Review Components
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Systematic Review
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Confirming PICO(Clinical Question)
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Lancet Oncol. 2009 Oct;10(10):943-9. doi: 10.1016/S1470-2045(09)70232-3. Epub 2009 Aug 31.

PICO Explanation Example

Patient 
Problem

Who is the patient?
What is the problem?

Ambulatory patients receiving chemotherapy for 
metastatic or locally advanced solid cancer (high 
risk of thromboembolism formation)

Intervention What intervention is 
used?

Administration of Nadroparin

Comparison 
Control

What is the 
intervention being 
compared to?

No administration of Nadroparin (placebo)

Outcome What happens? - Mortality
- Prevention of deep venous thrombosis (VTE)
-Major bleeding
-Minor bleeding
- Other minor side effects (QOL)



“Risk of Bias” Summary
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Characteristics of Studies
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レビューの対象となった研究論文の要点をまとめた資料です。



Data Analysis (Forest Plot)
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Data Analysis (Forest Plot)
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PICO Clinical Question



Data Analysis (Forest Plot)
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The result of each RCT study

The integrated result of the 7 studies



Data Analysis (Forest Plot)
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Data Analysis (Forest Plot)
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Data Analysis (Forest Plot)
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Conclusions (from the Abstract)
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Ovid®マルチファイル検索・上級検索モード
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Searching 
Resources
on Ovid®



Introduction to MEDLINE on Ovid®
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▪ Database Creation

MEDLINE In Process 
Segments

MEDLINE SegmentEpub Ahead of Print

Publisher 
Submitted

MEDLINE In 
Process

Pubmed Not 
MEDLINE

In Data 
Review

MEDLINE In 
Process

MEDLINE



Accessing Your Ovid Resources
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MEDLINE on Ovid®: Ovid Resources List
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Check MEDLINE 
segment and click on 

OK

MEDLINE Database 
Field Guide



MEDLINE on Ovid®: Main Search Page
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Ovid® Interface 
Language

Database 
Search

Search
History

Search
Modes

Search
Limits

Clicking on the ▼ symbol 
opens/closes widgets



MEDLINE on Ovid®: Basic Search Mode
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Practice Search： effect of exercise on low back pain

Ensure ‘Include 
Related Terms’ 
checked for a 
wide search

Ovid® Basic Search uses 
Natural Language Processing



MEDLINE on Ovid®: Search History
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Search Terms (including 
related terms)

Number of
search results



MEDLINE on Ovid®: Search Results Display
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In Basic Search Mode, results are not 
displayed in order of latest date, but 
“Highest Relevancy Ranking”, 
indicated by a 5-★ ranking system.

The search terms that were used are 
indicated on the left-side of the 
screen and are displayed in the 
‘Search Information’ box.

“Related Terms” take into account 
singularity/ plurality, differences in 
spelling, synonyms, etc., as 
referenced by a general-purpose 
dictionary.

Words that you searched are 
indicated in yellow and related terms 
are highlighted in purple.

“Related Terms’ on the left that are 
indicated with a ▼are MeSH terms. 
Clicking on ‘Thesaurus’ will display 
the hierarchy.

The Search History is displayed at the 
top of the page.

In Basic Search Mode, 
results are displayed in 

highest relevancy 
ranking order



MEDLINE on Ovid®: Search Results Display
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Abstract, Complete 
Reference and link-outs

Display 
Options

Explore Related 
Open Access 

Results



MEDLINE on Ovid®: Abstracts & Full Text Views
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Abstract 
Display



MEDLINE on Ovid®: Complete Reference Example

45Preparing for a Systematic Review

MeSH Subject Headings

Note: Subject Headings with an * 
mark are deemed ‘more 

important’ in relation to the 
citation in question



MEDLINE on Ovid®: Full Text View
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Full Text 
View



MEDLINE on Ovid®: Full Text View
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MEDLINE on Ovid®: Full Text View
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MEDLINE on Ovid®: Limiting Search Results
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Click on ‘Additional 
Limits’ to view all 

MEDLINE limits options

After an initial 
wide search, the 
next steps is to 
limit the search 

results

Interface 
Customization 

Options



MEDLINE on Ovid®: Limiting Search Results
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Identify most relevant 
search results first, and 
click on ‘Limit a Search’

Confirm search 
results to limit

Clinical Queries 
limits only 

available in Ovid



MEDLINE on Ovid®: Clinical Queries 
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▪ Developed by McMaster University—
funded by the U.S. National Library of Medicine 

▪ Clinical Queries are scientifically validated filters
Precise search results in major clinical research areas. 
PUBLISHED in Clinical Journals, peer reviewed.

▪ Display as Ovid search limits:

▪ Maximum sensitivity — BROAD 
retrieves largest relevant results

▪ Maximum specificity — NARROW 
minimizes irrelevant, lower-quality articles

▪ Balance of sensitivity and specificity 

Search Strategy



MEDLINE on Ovid®: Limiting Search Results
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Limit search results gradually until you 
arrive at a manageable number of 

search results
Search Strategy



MEDLINE on Ovid®: Outputting Search Results
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Outputting search results is a two-step 
process: (1) select what results to 

output and (2) select the output method

Results can be selected: one-by-one, all 
(up to 200 results simultaneously) or 

using a range



MEDLINE on Ovid®: Printing Search Results
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Confirm the (1) Fields 
to Display (2) Citation 

Style and (3) any 
inclusion options

Click on ‘Print 
Preview’ and 
print as usual



MEDLINE on Ovid®: Emailing Search Results
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You can enter multiple e-mail addresses, 
separated by the ; symbol. Confirm the 

Subject and Message.

As before, confirm the Fields to Display, 
Citation Style and any inclusion options. 

Click on ‘Send Email’.



MEDLINE on Ovid®: Exporting Search Results
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To export/save search 
results, first confirm 
the desired file type

As before, confirm 
the Fields to 

Display, Citation 
Style and any 

inclusion options. 
Click on ‘Export 

Citations’.



MEDLINE on Ovid®: My Account
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Ovid’s ‘My Account’ feature is free-to-use and 
allows access to additional search and results 

management tools contained with ‘My Workspace’



MEDLINE on Ovid®: My Account
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Enter your Personal Account Login 
details or click on ‘Create Account’ to 
create a new or additional Personal 

Account



MEDLINE on Ovid®: My Account

59Preparing for a Systematic Review

Enter the required 
fields, and click on 

‘Create’



MEDLINE on Ovid®: My Account
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Once logged into ‘My 
Account’, you can 

access the ‘My 
Workspace’ tools, such 

as ‘My Projects’, My 
Searches & Alerts’, and 

more.



MEDLINE on Ovid®: Add to My Projects
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Once logged into ‘My 
Account’ you can save 

search results directly within 
Ovid using the ‘Add to My 
Projects’ output function.

Alternatively, you 
can 

‘drag and drop’ 
individual search 
results into pre-

existing ‘My 
Projects’ folders.



MEDLINE on Ovid®: Add to My Projects
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When using the ‘Add 
to my Projects’ 

feature, you can 
save a search result 
to either an existing 
or new My Projects 

folder.



MEDLINE on Ovid®: Add to My Projects
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You can organize, access, 
output, share and manage 
My Projects search results 

in various ways.

You can upload 
third-party 

content



MEDLINE on Ovid®: My Alerts
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You can receive automatic notifications 
and automatically save new search 

results to your My Projects folders using 
the Auto-Alert function.Search Strategy



MEDLINE on Ovid®: My Alerts
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Input a Search Name, select desired 
Scheduling and Delivery Options and click 

on ‘Save’.

Best practice is to use both ‘Email’ and 
‘My Projects’ Delivery Options 

simultaneously.



MEDLINE on Ovid®: Clearing Search History
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Check the top box and all search strings 
will be selected automatically.

Click on ‘Delete’ to delete any checked 
search string.



MEDLINE on Ovid®: Advanced Search Mode
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In Advanced Search mode, ensure that 
‘Map Term to Subject Heading’ is checked 
when searching by keyword. You can also 
search (and browse) by Author, Title and 

Journal.

Uncheck 
this option 
to search 

by .mp
(multi-

purpose 
field)



MEDLINE on Ovid®: .mp Multi-Purpose Field

68Preparing for a Systematic Review

Keyword: also known as.mp. a combination of 
subject fields which always contain title, abstract 
and subject headings, and other fields from the 
database which contain subjects

• Unique to Ovid, Value for Systematic Reviews – broadens, sensitivity 
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When you search by keyword, the search 
term is ‘mapped’ to MeSH Subject 

Headings. Explore the Subject Heading 
options and click on the desired Subject 
Heading to enter the MeSH Thesaurus

MEDLINE on Ovid®: MeSH Subject Headings



MEDLINE on Ovid®: MeSH Thesaurus & Hierarchy
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Scope 
Notes

Number of 
Search Results

Narrower 
Terms for 
indicated 
Subject 
Heading 

(not
included in 

‘16936’)



MEDLINE on Ovid®: MeSH Thesaurus & Hierarchy
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Click on 
‘Continue’

Some subject headings offer 
context options for a more 

selective search



MEDLINE on Ovid®: MeSH Subheadings
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Subheadings are powerful filters that can 
help specify limit results. Click on the blue 

‘i’ information icon to learn more about 
each subheading.



MEDLINE on Ovid®: Advanced Search Results
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Subheadings vary by Subject Heading and 
are used to specifically narrow results. 



MEDLINE on Ovid®: ‘Explode’ Function
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The ‘Explode’ function automatically 
includes the search results of ‘Narrower 
Terms’, hence making for a wider search.

Search Strategy



MEDLINE on Ovid®: ‘Explode’ Search Results
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‘Explode’ search results will always be larger than a regular advanced search as they 
incorporate the search results contained under ‘Narrower Terms’. In MEDLINE, it is 

recommended to ‘Explode’ terms related to diseases.



MEDLINE on Ovid®: ‘Focus’ Function
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The ‘Focus’ function automatically 
includes all search results containing the 
Subject Heading indicated by a * in the 

Complete Reference



MEDLINE on Ovid®: ‘Focus’ Search Results
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With the ‘Focus’ function, only records indexed with 
‘Major Descriptors’ are included in the search.



MEDLINE on Ovid®: Adv. Search Results Display
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Advanced Search results are 
displayed in order most 

recently added date. Also, Ovid 
Open Access results are only 

available via Basic Search.



MEDLINE on Ovid®: Combining Adv. Searches
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Advanced Search Mode allows you to 
combine two or more search results.



MEDLINE on Ovid®: Changing Ovid Resources
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Clicking on ‘Change’ will take you 
to your institution’s Ovid 

Resource List 



Journals@Ovid: Unique Limits
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Limits are unique to their 
databases. There are only a 
small number of common 
limits between different 

databases.



Journals@Ovid: No Thesaurus
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Journals@Ovid: Basic Search Mode & Full Text
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Journals@Ovid: Journal Browsing & Searching
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Journals@Ovid: Journal Browsing & Searching
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Ovid®: Multi-File Searching

86Preparing for a Systematic Review

Search Strategy



Ovid®: Multi-File Searching
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“The actual degree of reference overlap varies widely according to the 
topic but studies comparing searches of the two databases [Embase and 
MEDLINE] have generally concluded that a comprehensive search 
requires that both databases be searched.” 

(Suarez-Almazor 2000; Cochrane Handbook, 2011)

▪ Ovid is leading research source and is used more than other research 
platform in the creation of systematic reviews.



Ovid®: Multi-File Searching

88Preparing for a Systematic Review



Ovid®: De-Duplication
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Deduplication function is 
available with less than 

6,000 records



Ovid®: De-Duplication
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Select preferred 
fields and databases



MEDLINE on Ovid®: De-Duplication
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Confirm the removed 
duplicated results



MEDLINE on Ovid®: De-Duplication
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Undo or keep 
changes
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Preparing for a 
Systematic Review



Determining the Question
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▪ The PICO process is a technique used in evidence 
based practice to answer a clinical question

▪ PICO is an acronym for: Population, Intervention, 
Comparison, Outcome

Source: Macquarie University Library, Libguides: http://libguides.mq.edu.au/content.php?pid=371659&sid=3291432



Defining a Question
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Among Type 2 diabetic patients, do improved lifestyle habits
affect HbAlc levels? 

P Type 2 diabetic patients

I improved lifestyle habits

C HbAlc levels without improved lifestyle habits

O changes in HbAlc levels



Searching for Relevant Data
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Cochrane Collaboration requires
searching in Cochrane Central 
Register of Controlled Trials, 
MEDLINE and MEDLINE®.



Searching for Relevant Data
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SH
KW

SH
KW

SH

KW
SH

KW

Topical lidocaine for neuropathic pain in adults,

Cochrane Database of Systematic Reviews, Volume (6), 2016.

SH: Subject Headings

KW: Keywords

Methodological limits

• RCT and CCT (.pt)

• Studies about drug therapy



Ovid®マルチファイル検索・上級検索モード
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Structured 
Search Example



Structured
Searching in Ovid®
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Among Type 2 diabetic 
patients, do improved 
lifestyle habits affect 
HbAlc levels?

Type 2 diabetes lifestyle HbAlc

Among Type 2 diabetic patients, do improved lifestyle habits

affect HBAlc levels?

http://access.ovid.com/training/pico/english/materials/StructuredSearchingForm_PICO.pdf
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PICO Widget Searching
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PICO Widget Searching



Structured Searching in Ovid®
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Map keywords to 
controlled Terms



Structured Searching in Ovid®
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Click on the scope note 
to see more 

information about the 
subject heading



Structured Searching in Ovid®
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(diabetes adj2 (adult onset OR ketotis resistant OR 
maturity onset OR non?insulin dependent OR slow 

onset OR stable OR type?2 OR type?ii)) OR mody OR 
niddm

Adjacency operator 
(searches for words 

based on their 
proximity)

Truncation inside a 
word (stands for any 

letter or nothing) Copy this 
Keyword Search



Structured Searching in Ovid®
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Click on the 
subject heading to 

view the full 
thesaurus



Structured Searching in Ovid®
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Select ‘Explode’ to 
search the 

narrower terms 
together with the 

main term



Structured Searching in Ovid®
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Select a 
subheading to 

refine the search 
to a specific 

aspect of the 
controlled term, 
or leave blank to 

perform a general 
search

Choose the Therapy 
subheading to limit results 

to records indexed with 
the Therapy aspect of 

Diabetes Mellitus, Type 2



Structured Searching in Ovid®
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‘exp’ means ‘explode’ (the 
search includes the narrower 

terms as well as the main term)

‘/’ means this is a subject 
heading

‘[ ]’ contains the specified 
subheading(s)



Structured Searching in Ovid®
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Deselect ‘Map Term to 
Subject Heading’ for 

keyword search

Paste copied 
Keyword Search



Structured Searching in Ovid®
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Select sets and combine 
with ‘OR’



Structured
Searching in Ovid®
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Among Type 2 diabetic 
patients, do improved 
lifestyle habits affect 
HbAlc levels?

Type 2 diabetes lifestyle HbAlc

Among Type 2 diabetic patients, do improved lifestyle habits

affect HBAlc levels?

exp Diabetes 
Mellitus, Type 
2/

((diabetes adj2 
(adult onset OR 
ketotis resistant OR 
maturity onset OR 
non?insulin
dependent OR slow 
onset OR stable OR 
type?2 OR type?ii)) 
OR mody OR niddm)



Structured Searching in Ovid®
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Structured Searching in Ovid®
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life?style*

Right-side Truncation 
(search for all words 

beginning with certain 
letters) 



Structured Searching in Ovid®
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Structured Searching in Ovid®
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Structured Searching in Ovid®
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Structured Searching in Ovid®
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Structured
Searching in Ovid®
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Among Type 2 diabetic 
patients, do improved 
lifestyle habits affect 
HbAlc levels?

Type 2 diabetes lifestyle HbAlc

Among Type 2 diabetic patients, do improved lifestyle habits

affect HBAlc levels?

exp Diabetes 
Mellitus, Type 
2/

exp Life Style/

life?style*

((diabetes adj2 
(adult onset OR 
ketotis resistant OR 
maturity onset OR 
non?insulin
dependent OR slow 
onset OR stable OR 
type?2 OR type?ii)) 
OR mody OR niddm)



Structured Searching in Ovid®
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What do you select 
when searching?



Structured Searching in Ovid®
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Where do you 
click first?



Structured Searching in Ovid®
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hb?a1* OR (a1* adj1 (h?emoglobin* adj1 
glycosylated))  OR (glycated adj1 h?emoglobin*) OR 

(glycoh?emoglobin a) OR (glycosylated a1* adj1 
h?emoglobin*) OR (glycosylated h?emoglobin*) OR 

(h?emoglobin* adj1 a1*)

What do you copy?



Structured Searching in Ovid®
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Where do you 
click next?



Structured Searching in Ovid®
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Where do you 
check?



Structured Searching in Ovid®
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Structured Searching in Ovid®
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What you do de-
select when keyword 

searching?



Structured Searching in Ovid®
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How do you 
combine the 

searches?



Structured
Searching in Ovid®
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Among Type 2 diabetic 
patients, do improved 
lifestyle habits affect 
HbAlc levels?

Type 2 diabetes lifestyle HbAlc

Among Type 2 diabetic patients, do improved lifestyle habits

affect HBAlc levels?

exp Diabetes 
Mellitus, Type 
2/

exp Life Style/

life?style*

((diabetes adj2 
(adult onset OR 
ketotis resistant OR 
maturity onset OR 
non?insulin
dependent OR slow 
onset OR stable OR 
type?2 OR type?ii)) 
OR mody OR niddm)

hb?a1* OR (a1* adj1 
(h?emoglobin* adj1 
glycosylated))  OR 
(glycated adj1 
h?emoglobin*) OR 
(glycoh?emoglobin a) 
OR (glycosylated a1* 
adj1 h?emoglobin*) OR 
(glycosylated 
h?emoglobin*) OR 
(h?emoglobin* adj1 
a1*)

exp Hemoglobin 
A, Glycosylated/



Structured Searching in Ovid®
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Final set – combine 3 
subsets with ‘AND’



Structured Searching in Ovid®
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Age Groups - Limit to 
age of patients



Structured Searching in Ovid®
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Clinical Queries - Limit 
to types of studies



Structured Searching in Ovid®
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Structured
Searching in Ovid®
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Among Type 2 diabetic 
patients, do improved 
lifestyle habits affect 
HbAlc levels?

Type 2 diabetes lifestyle HbAlc

Among Type 2 diabetic patients, do improved lifestyle habits

affect HBAlc levels?

exp Diabetes 
Mellitus, Type 
2/

exp Life Style/

life?style*

((diabetes adj2 
(adult onset OR 
ketotis resistant OR 
maturity onset OR 
non?insulin
dependent OR slow 
onset OR stable OR 
type?2 OR type?ii)) 
OR mody OR niddm)

hb?a1* OR (a1* adj1 
(h?emoglobin* adj1 
glycosylated))  OR 
(glycated adj1 
h?emoglobin*) OR 
(glycoh?emoglobin a) 
OR (glycosylated a1* 
adj1 h?emoglobin*) OR 
(glycosylated 
h?emoglobin*) OR 
(h?emoglobin* adj1 
a1*)

exp Hemoglobin 
A, Glycosylated/

middle aged

(45 years plus)

Clinical Queries:

therapy (best balance

of sensitivity and

specificity 



Structured Searching in Ovid®
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Save results in a 
Project folder



Auto-Alerts – keep track of new research
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Create an Auto-
Alert to keep track 

of new research



Auto-Alerts – keep track of new research
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Automatically 
run searches 

when 
database is 

updated

Receive 
results via 
email and 

deliver results 
directly to a 

project folder
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RTC
Meta-Analysis



Meta-Analysis: Extracting Relevant Results

137Preparing for a Systematic Review



Meta-Analysis: Extracting Relevant Results
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Meta-Analysis: Extracting Relevant Results
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Meta-Analysis: Extraction of relevant data
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Source: http://training.cochrane.org/



Meta-Analysis: Organizing Studies
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Meta-Analysis: Outputting Search Results
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You can output records 
individually, using a range 

or up to 200 records at 
once using the ‘Select All’ 
feature. Output by Saving.



Meta-Analysis: Outputting Search Results
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Select RIS format, 
Complete 

Reference and 
include the Search 

History



Meta-Analysis: RevMan 5
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Source: https://community.cochrane.org/help/tools-and-software/revman-5



Meta-Analysis: RevMan 5
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Source: https://community.cochrane.org/help/tools-and-software/revman-5



Meta-Analysis: RevMan 5
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Source: https://community.cochrane.org/help/tools-and-software/revman-5
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Source: Review Manager 5.3



Meta-Analysis: Creating a New Review
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Source: Review Manager 5.3
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Source: Review Manager 5.3
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Source: Review Manager 5.3
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Source: http://support.sas.com/kb/35/addl/fusion_35143_1_forestplot_2col.gif
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http://access.ovid.com/training/kr/


