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ANYINT: SA.AT. UNTIAENA LoTUSH
WIUD : ARV systematic review

ANEIAIYDINTS

111738 Systematic review

SA.UN. LAAANG laTNISHb
AAIENAREFANERT AMSWNNEANERSFSINIANEIUNA

NRIINYIRINARNA

Scientific Method

NSZUIBNITNINGFAERS

1. Encounter the problem
2. Clearly define the research question

3. Determine the source of information to
answer the question
1. Study what is already known
2. Conduct one’s own research

4. Organize the obtained information

5. Interpret the findings
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Study What is Already Known

« Published research study

— Quantitative research

* Meta-analysis

— a statistical analysis that combines the results of
multiple scientific studies

— Qualitative research

» Systematic review

— a type of review that uses repeatable analytical methods
to collect secondary data and analyze it

Importance

1. Students

2. Teachers

3. Schools

4. Teaching professions
5. Policy makers

“ AUgAUITUIAAAIUMSANINGIMANSAVATW(AIFD) ACUIWNEMANSASSIBWEUIA Tel. 02-4199978
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Using Systematic Review

Available prior studies

Large sample size

Multiple contexts

Quick

Publishable

Gateway for new researchers
More citations
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Number of knowledge synthesis published in 14 core medical education journals

Maggio LA et al, Knowledge synthesis in medical education: A bibliometric analysis. Perspect Med Educ 2020
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Cherdsak.ira@mahidol.ac.th

“You don’t have to
be great to start, but
you have to start to be
great.”

Zig Ziglar
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WeINT: WAL ATATYY SAUYIY UNSHULINTITH
WIVD : TURDUNITYIN systematic review

BASIC STEPS
IN
THE SYSTEMATIC REVIEW PROCESS

uA.a3 AN SAunE unsnulanansa
AuefanufluddsunnsAnsnanaansganm

AT UNNEIANARTAIIVTNLNLNA
E-MAIL: THASANEEYA RAT@MAHIDOL.EDU

7 - 8 unsiAu wW.A. 2564

STEP 1 PERFORMING SEARCHES, IDENTIFYING THE
REVIEW QUESTION AND WRITING YOUR PROTOCOL

Developing a review question

I. Identify a topic area of interest

Carry out early scoping searches

Focus ideas to define the scope of the review

Finalize review question and develop inclusion criteria

Contact experts

v Galoan Ly

Develop a review protocol

AUgAWITUIAARIUNMSANKINGIMANSAVNIW(FAFD) ACUEIWNEANANSASS1BWEUNA Tel. 02-4199978 n
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Population
Intervention
Comparator

Outcomes

3
STEP 2 LITERATURE SEARCHING
Published papers
Unpublished papers
Bibliographic databases
Evidences sources
4
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STEP 3 SCREENING TITLES AND ABSTRACTS

Read the titles and abstracts

Discard Keep

STEP 4 0BTAINING PAPERS

Full texts

AUgAWITUIAARIUNMSANKINGIMANSAVNIW(FAFD) ACUEIWNEANANSASS1BWEUNA Tel. 02-4199978
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STEP 5 SELECTING FULL-TEXT PAPERS

Apply inclusion criteria to full-text papers

Exclude papers that don’t fit the criteria

7

Key steps

I.  Identify the design(s) of the studies to be included in your review

2. Identify the type(s) of quality assessment tool(s) to suit your review

3. Find tool(s) the authors of related reviews have used

4. Carry out quality assessment using the appropriate tool (before/during/after extraction)

5. Tabulate and summarize the results of your quality assessment

6. Think: how the quality assessment results impact on the conclusions and recommendations
8
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STEP 7 DATA EXTRACTION

Key steps

I. ldentify data that you want to extract

Build data extraction form and data extraction tables
(Set out plan for working with others)

Decide

* When

* Where

Complete data extraction tables

> Wb

6. Report the extracted data in the thesis

9
STEP 8 anaLysis aAnD SYNTHESIS
Suggestion
Know how to manage your extracted data
Begin the review process
10
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STEP 9 wRITING UP AND EDITING

Common pitfalls

I. Not answering the review question
Too little time

Unsure of yourself and your opinions
Too much confidence

The data did not match the results

Do not understand the data

N o voaw N

Lack of critical appraisal

11
uA.ag AN Shunrie unsmilbanansa
AugauudAf N sANEANEnAanTgIn N
AUZUNNEANARTATINTNELNA
E-MAIL: THASANEEYA.RAT@MAHIDOL.EDU
12
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Systematic Searching

How to Conduct
a systematic Search To identify all relevant studies on a topic

* Looking for high-quality articles to answer a specific question
* Scoping the literature to see what has been published
* Conducting an in-depth lif review

Sirintip Kaewtip

Sirindhorn School of Prosthetics and Orthotics
Faculty of Medicine Siriraj Hospital

Mahidol University

danty the ssue and determine the question

Waite 3 plan or the review
e

Challenges
Key characteristics of systematic review

« Aclearly stated set of objectives with pre-defined

eligibility criteria for studies

+ An explicit, reproducible methodology

+ A systematic search that attempts to identify all

“Itis a very sad thing that nowadays

there is so little useless information”
Oscar Wilde, 1854 -1900

studies that meet the eligibility criteria

« An assessment of the validity of findings of the
included studies

« A systematic presentation & synthesis of the
characteristics & findings of the included studies

Systematic Review

AVA
AVAVA
AVAVAYA

Dissemination / i \

Centre for Health Communication and Partcipation, La Trobe Universiy. ‘g,
L2011

3 4
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‘ PRISMA 2009 Flow Diagram

Identify ke

£ ‘ ‘ ‘ Systematic mncef,‘,'tsg
g database searching thrcugh ather sources
£ n=1 fn=] terms

e st gt e Select

Reviewand relevant

H refine search databases
5 prm— prm— EIE o

‘ =2 =1 | Search resources

) (

| strategy

for eligibility ‘with reasons )
o0 [

ehgibilty

Combine
search terms
with Boolean

operators

) (

Run searches
in selected
reources

Included

Studies included in
quantitative synthesis
nalysis)
(n=d

(

Noher, D, Liberat, A, Tetziaf, . & Alan, D. G. (2000). PRISVA

gomp reportn Stemaic Image source: https:/ibrary.albion edu/searchr-strategies
reviens and metaranalyses. The PRISUA statement B, 339, 25%5.

Where to Search? Electronic Sources

 Electronic Sources Medline (Ovid) | Biomedicine, Nursing, Psychiatry, Allied Health

Use Ovid MEDLINE for complex searches as it allows for better search strategy
* Printed Sources manipulation than PubMed.
. PubMed Biomedicine, Nursing, Psychiatry, Allied Health
*Grey Literature Provides free occess to MEDLINE
Embase Biomedicine, Pharmacology, Psychiatry, Mental Health, Dentistry,

Biotechnology, Health Policy and Management, Public, Occupational and
Evironmental Health, Nursing

CINAHL Nursing, Bit dicine, Alternative/ y Medicine, Consumer
Health, Allied Health

PsycINFO Psychology, Psychiatry, Social Work, Speech Language & Hearing

ERIC Education

Cochrane Systematic Review, Clinical Trials

Library

20 AUgAWITUIAANIUNMSANKTINGIMANSAVNIW(FIFD) ACUEIWNEANERSASSIGWEUNA Tel. 02-4199978
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Thai Electronic Sources Controlled Vocabulary

o

Thai Medical Index THAIJO

MEDLINE Embase

prerreTe—

o« soncta s optoos -

CINAHL PsycINFO
Thai Index Medicus Thai-Journal Citation Index

MeSH vs. free-text

Medical Subject Headings (MeSH)

‘tagged’ by professional indexers to articles to describe the
content

Keyword (free-text)
looks for your term regardless of its contextual meaning

The proportion of relevant  The proportion of hits that
hits retrieved by a search are relevant

11 12
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: PRISMA 2009 Flow Diagram
Database Search - Limitations .
i p 2 Systematic
g ¢ ¢ g Searching
« Literature is often searched and examined only in those languages 2 l l
known to the project team — nscordssfter duplicates remaved
« Some articles may not be accessible due to restricted access pay ol \—‘IA—I
walls or confidentiality i
« Lack an abstract or have unhelpful titles, which makes them difficult ’ | b o H e |
to identify — I
* Others may simply not be indexed in a searchable database = ‘ e oo e |
=1 =1
: e
J = Noher, D, Ubere, A, Tezel, J. & Aliran, D G. (2009) PRISWA
e eporing s for sysoetc
orcas o etz o T PRIV Setamet B 35, 62535,
13 14
Another Searching Methods Print Sources
Ancestry Search * Journals
The process of searching the bibliographies of relevant papers to * Textbook
discover references missed by other methods
* Hand search techniques
d S h. * Look at the references listed in included articles
Han earching * Look at the references listed in similar reviews

. A_manuaIApageA-by-,Iaagg examination of the entire contents of a * Contact authors or experts in the subject area for advice
journal issue to identify all eligible reports of trials

15 16

22 AUgAWITUIAARIUNMSANIINGIMANSAVNIW(FIFD) ACUEIWNEANARSASSIGWEUNA Tel. 02-4199978




o

NUFIUNITIFUNITANYY MBU NITIVELTIAUNIN MY systematic review

7 -8 Jan 2021

Grey Literature

* A semi or unpublished information not produced by
commercial publishers

*Open access/ unpublished

* Peer-reviewed/ non peer-reviewed

«Vary in quality and performance of search engines
and interfaces

Grey Literature

* academic papers

* census data

* committee reports
« conference papers

ongoing research
preprints
proceedings
research reports

* standards
« dissertations * technical reports
* government reports « theses

* house journals
* market surveys
* newsletters

trade literature
translations
working papers

17

18

Grey Literature - Sources

* Grey Literature Database
— OpenGrey (www.opengrey.eu)
— NTIS (The National Technical Information Service; www.ntis.gov)
* Association, Organisation & Government Reports
~ General medical council (https.//www.gmc-uk.org/)
* Conference Proceedings
— Embase
— Scopus
* Dissertations & Thesis
— Open Access Theses and Dissertations (htres://oatd. org/)
~ Thai Digital Collection (https://dcms.thailis.or.th/dcms/)
— Thai Thesis Database (www.thaithesis.org)

* Web Search Engines
— Google Scholar

Develop Searching Strategy

19

20
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Concept Building Define Search Query
P - Participant | What are the characteristics of the participants?
1-Intervention = What do you want to do with these participants?
C - Comparison | What is the alternative to the intervention?
O-Outcome  What are the relevant outcomes?
Define
search
query Identify
and
expand
concepts
P - Participant ‘ What are the characteristic of the participants?
1 - Interest | The phenomenal or interest relates to a defined event, activity, experience
" or process
Set the C- Context ‘ The setting or distinct characteristics
scope of
query Qualitative
study
Identify and Expand Concepts Controlled Vocabulary
Database Controlled Vocabulary
« Identify relevant keywords/ synonyme Medline/PubMed MeSH
* Boolean operation — OR, AND, NOT
. . o Embase EMREE
* Apply truncation, wildcard, proximity
« Apply quotes CINAHL CINAHL Headings
* Apply field tags Cochrane Library MeSH
* Incorporate controlled vocabulary PsycINFO Thesaurus of Psychological Index Terms
Scopus, Web of Science N/A

Tips:

- Select subject headings that are the closest match for
Tips: your concepts
Pay attention to “explode” commands — PubMed will

- Use a target article to help identify search term -
search related heading by default

- Use a worksheet to keep track of your terms

23 24
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Finding Synonyms

DICTIONARY.COM

SYNONYMS v | student

student ) 7 SEE DEFINITION OF student

noun person actively learning

'OTHER WORDS FOR student

Truncation

A truncation symbol at the end of a word will retrieve variations of the

ending of the word

Example: assess$ or assess*

I
@D e G e s
Chen s
25 26
Wildcard Proximity
Wildcard operators act as a substitute for a character within or at the Proximity operators increase the relevancy of your free text search
end of a word results by allowing you to search for words that are near each other in
the record
-
Example: w#man Example: student adj2 assess$
27 28
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Boolean Operators Boolean Operators

AND

Retrieves only the records containing all of the combined terms Retrieves records containing any of the combined terms

29 30

AND & OR

NOT

Retrieves records containing one term but excludes records Use more than one combination to make further refinements
containing an unwanted term

31 32
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Set the Scope of Query

* Do you want to limit the search to a certain study design?
* Do you want to limit to age or type of learner?

* Do you need only the very latest, or do you want to cover 10, 15, 20

or more years in the past?
* Do you want to limit to English literature only?

Running Your Search

33

34

Searching

Search should be

Be sensitive

Minimize bias

Be efficient

Look in a number of different places

Think about finding studies that aren’t in the major
sources like PubMed/MEDLINE

Start looking in the place that you expect to have the highest
yield

Building Block System

* Build search one concept at a time
» Combine concepts together at the end

Inoge source:
Titpsfiogse.conyatacenter/ 2014/08/15/newway k-
ata conter dosign optimizing cata center ke boclegos

35
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How to Search

5. SEARCH SOURCES AND STRATEGIES

« Starts with your first concept ves/oJ-
. Search for the subject headings ﬂrSt 51 :hijcelxl‘l’!fsszar(hwﬂSDErfDrm!ﬂ[DhE\D authors to take decisions on research question(s) aim(s) and
* Then search free-text : § s:iur‘:\:\:fsear(n Strategy znv\xag::l:‘:::aumve and rigorous regarding the process of localising and
* Combine these synonymous searches with OR using your S e ot Hena o ol e o st 5o o oo oo s el
search strategy atwinbe e o e nhe e e
* Repeating your second, third, and subsequent concepts .6 [ Oter s for th st xampl g geagraphe i) ae sites o e

57  REVIEWERS COMMENTS [Required Field]

* Finally, combine large search results set with AND

Tip: Test your search strategy by checking to se if a few “target articles” appear in
the search results

37 38

Citation Management Software Citation Management Software
* Identify and remove duplicable references E E g B
* Format your bibliography — X —
* Organise reference into folders — ! ’ i * i )
* Share you reference with colleagues e M:{:“ 2 E S 3 :
* Automatically find full-text articles - - : : : ' i /
* Keeping track of the references you’ve look at el S j‘; 2 "
7.,.: Fox o k& X
X X
S X x
| SR X  —— X X
I S S S— —

T OO®

39 40

28 AUgAWITUIAARIUMSANKINGIMANSAVNIW(FFD) ACUEIWNEANANSASS1IBWEUNA Tel. 02-4199978




NUFIUNITITENITANYT DU NITIFYDIAUNIW P38 systematic review 7 -8 Jan 2021

‘ PRISMA 2009 Flow Diagram
e
£
§
H
VI Thank You!!
- Any questions?
v
:
§
3
g
U i L, . Tt . 10 P
e T i o il
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Eligibility Screening Identification

Included

PRISMA 2009 Flow Diagram
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Records identified through
database searching

(n=")

Additional records identified
through other sources

(n=")

Records after duplicates removed

(n=")

A 4

Records screened

(n=")

A 4

Full-text articles assessed
for eligibility
(n=")

A 4

Records excluded

(n=")

A 4

Studies included in
qualitative synthesis

(n=")

A 4

Studies included in
guantitative synthesis
(meta-analysis)

(n=")

Full-text articles excluded,
with reasons

(n=")

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting /tems for Systematic Reviews and Meta-

For more information, visit www.prisma-statement.org.

Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097
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Section/topic Checklist item e
on page #

TITLE

Title 1 ‘ Identify the report as a systematic review, meta-analysis, or both.

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known.

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide
registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,
language, publication status) used as criteria for eligibility, giving rationale.

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.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes
for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.qg., risk ratio, difference in means).

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency

(e.g., 13 for each meta-analysis.

Page 10f 2

AUgAWITUIAARIUNMSANKTINGIMANSAVNIW(FAAD) ACUEIWNEANARSASSIBWEUNA Tel. 02-4199978



o

NUFIUNITIFUNITANYY MBU NITIVELTIAUNIN MY systematic review

@& PRISMA 2009 Checklist

7 -8 Jan 2021

Section/topic # Checklist item T
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 Item 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.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097.

doi:10.1371/journal.pmed 1000097

For more information, visit: www.prisma-statement.org.

Page 2 of 2
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BEME Guide No 3: Systematic searching for evidence in
medical education—Part 1: Sources of information*

ALEX HAIG" & MARSHALL DOZIER?

'"NHS Education for Scotland, Edinburgh, UK;
Erskine Medical Library, Edinburgh, UK

SUMMARY  Searching for evidence to inform best practice in
medical education is a complex undertaking. With very few
mformation sources dedicated to medical education itself, one is
forced to consult a wide range of often enormous sources—and these
are dedicated to either medicine or education, making a medical
education search all the more challenging. This guide provides a
comprehensive overview of relevant information sources and
methods (including bibliographic databases, grey literature, hand
searching and the Internet) and describes when they should be
consulted. The process of constructing a search s explained:
identifying and combining core concepts, using Boolean algebra
and search syntax, limiting results sets, and making best use of
databases’ controlled vocabularies. This process is illustrated with
images from search screens and is followed by numerous examples
designed to reinforce skills and concepts covered. The guide has
been developed from the ongoing experience gained from the
systematic searches conducted for the Best Evidence Medical
Education Collaboration, and concludes by looking ahead to
initiatives that will shape future searching for medical education
evidence.

Introduction

Knowledge is of two kinds. We know a subject
ourselves, or we know where we can find informa-
tion upon it. (Dr Samuel Johnson, 18 April 1775, in
James Boswell, Life of Fohnson)

Like other teachers, trainers and researchers, medical
education professionals are increasingly expected to base
their practice on best evidence—yet this evidence is located in
a bewildering number of diverse and incompatible sources.
Those who set out to search for evidence are frequently not
convinced that they have been looking in the best sources,
much less that they have found the most relevant and useful
papers. The explosion of information over the last decade has
produced an enormous challenge for those seeking to
navigate the evidence base quickly and effectively—but it
has also produced enormous opportunities for those who do
learn how to search successfully.

Evidence to support best practice is found in many
formats and sources. Databases are nearly always the most
abundant resource, so this guide concentrates on this
medium. However, this guide also covers accessing the grey
literature, searching subject gateways and the web at large, as
well as other search methods and sources to ensure that a
search is as comprehensive and cohesive as required.

There are many reasons to consult the evidence base: to
answer a specific question, to identify experts to consult or
work with, to determine what evidence already exists before

352

2 University of Edinburgh,

starting research, or to keep current with what is being
practised. Recent developments in medical education, such
as the focus on student-centred learning and the increasing
attention given to research and scientific method (General
Medical Council, 2003), have increased the importance of
empowering the individual to find the evidence he/she
requires by him/herself.

Individual queries range from simple to complex. This
guide covers the wide range of skills and sources required to
answer simple individual questions quickly and appropriately,
but its larger aim is to provide guidance for systematic
and comprehensive retrievals of evidence. The Best Evidence
Medical Education (BEME) Collaboration (BEME
Collaboration, 2003) is an international group producing
systematic reviews for medical education. It is through the
experience gained by BEME’s efforts that this guide has been
produced to help the researcher overcome the challenges that
are faced when searching for evidence in medical education.

The challenges

It is a very sad thing that nowadays there is so little
useless information. (Oscar Wilde, 1854—-1900)

The foremost challenge in searching for evidence in medical
education is that there are very few comprehensive sources
dedicated to the profession. For most queries, bibliographic
databases are the medium likely to contain the majority of
evidence, yet there is no indexed database for medical
education. Whilst keyword databases do exist, these lack the
relational subject headings that enable accurate and consistent
searching. Instead, one must turn to either medical (e.g.
Medline) or educational (e.g. ERIC) databases—neither of
which adequately collects or indexes medical education content.

Databases index publications with descriptors (or subject
headings) that describe the concepts central to each of the
individual documents. Often bibliographic databases are
focused on either medicine or education but they are
frequently inadequate for retrieving citations in medical
education. Even when adequate subject headings for medical
education do exist they are incorrectly and/or incompletely
used because these databases’ emphasis is (understandably)
focused on meeting their own objectives—namely describing
medicine or education.

Correspondence: Alex Haig, NHS Education for Scotland, 22 Queen Street,
Edinburgh EH2 INT, UK. Tel: +44 (0)131 247 6618; fax: +44 (0)131 225
9970; email: alex.haig@nes.scot.nhs.uk

*Part 2: Constructing searches, will appear in the September issue.
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A BEME case study

It is in fact nothing short of a miracle that the
modern methods of instruction have not yet entirely
strangled the holy curious of inquiry. It is a very
grave mistake to think that the enjoyment of seeing
and searching can be promoted by means of
coercion and a sense of duty. (Albert Einstein,
1879-1955)

The BEME Group FEENASS (feedback iz assessment),
which is researching the use of feedback in medical
education, provides an interesting illustration of the chal-
lenges in retrieving medical education information. Searches
designed to scope their topic, ‘feedback in assessment’, were
conducted in spring 2001 to determine the extent of the
evidence available across the major databases. These were
measured for search sensitiviry and specificity.

Sensitivity (or recall) measures what percentage of the total
number of known citations on a topic was actually retrieved
by the electronic search (the total, or gold standard, is
determined by hand searching the journals). Sensitivity ranged
from 6.5% to 19.6%, depending on the database. This means
that even in the database with the highest sensitivity, four-
fifths of relevant citations were not appearing. As atrocious as
these results are, those experienced in medical education
searching will hardly find them extraordinary.

Specificity (or precision) measures what percentage of the
search results was actually relevant to the query (i.e. the
positive predictive value). For the FEENASS group specific-
ity across the databases came in at 17.5%, about average for
BEME pilot groups, which ranged from 6% to 34% (Haig,
2001). Clearly, all groups were finding that most results were
irrelevant, but the negative impact for the BEME pilot
groups’ time and other resources was exacerbated, given that
they had to look at the collective results of many databases—
often totalling over 10,000 results.

It is trying enough for an individual conducting a quick
search to find that his/her best strategy still produces a
majority of false /s, but for a systematic search that nets
thousands of results the experience can be frustrating and
forbidding.

Search strategies can be written to improve specificity, but
not without sacrificing sensiziviry. A systematic review group
cannot afford to miss results, and with the growing emphasis
on evidence-based practice, other groups and individuals are
becoming less able to do so. Before we examine how to
improve search skills to reduce these difficulties, it is
important to understand how they arise.

The failings of Subject Headings examined

A closer look at how the world’s largest medical database,
Medline, indexes the concept of feedback clearly illustrates
the problems with searching subject headings. The FEENASS
Group’s concept of feedback is common with that of the
medical education profession. When searched as a subject in
Medline, feedback maps to these different subject headings:
feedback; feedback, biochemical; and feedback, psychological. The
scope notes define them as follows:

® Feedback: A mechanism of communication within a system
in that the input signal generates an output response which

BEME Guide No. 3—Part 1

returns to influence the continued activity or productivity
of that system.

® Feedback, Biochemical: A mechanism of communication
among life processes to coordinate development, repro-
duction, and homeostasis. In humans, feedback loops are
especially important for communication between organs
that are spatially separated. Virtually all hormones from
the nervous and endocrine systems are under feedback
control: by peripheral hormones, cations, metabolites,
osmolarity or extracellular fluid volume.

® Feedback, Psychological: A mechanism of information
stimulus and response that may control subsequent
behaviour, cognition, perception, or performance. (From
APA Thesaurus of Psychological Index Terms, 8th edn:
National Library of Medicine, 2003).

Feedback, Biochemical is obviously not relevant as it is used to
index records concerning physiology, metabolism, immunol-
ogy etc. Of the other two possibilities, Feedback would appear
to relate to mechanical systems and processes, and Feedback,
Psychological to the learning. However, when Feedback is
combined with the subject heading Educarion, Medical it finds
367 results while Feedback, Psychological locates only four
(Ovid Technologies, 2002).

Unfortunately Medline’s descriptor,
Knowledge of Results (Psychology) does not appear when
feedback is mapped to the subject headings:

most suitable

® A principle that learning is facilitated when the learner
receives immediate evaluation of learning performance.
The concept also hypothesises that learning is facilitated
when the learner is promptly informed whether a response
is correct, and, if incorrect, of the direction of error.

Despite the suitability of this term, there are only seven
citations found when it is searched with Education, Medical.
The problems encountered can therefore be described as a
mixture of failure of the system to map to the most
appropriate term, lexical ambiguity (or overlap) between
possible subject headings, and indexing with the least
appropriate of possible subject headings.

The situation is made more problematic by the fact that
the concept of feedback is often not indexed at all. If feedback
is searched as a free-text word and combined with the subject
heading Education, Medical (with duplicates using the
feedback subject headings removed) over 700 citations are
found. The vast majority of these results are relevant to the
topic to varying degrees—but often match the topic as well as,
or better than, those documents that have been indexed with
feedback descriptors.

Conclusions from the case study

The problems illustrated by the feedback example are
representative of the challenges facing searching for medical
education evidence in general. Searches have low sensitiviry
(i.e. many relevant citations are missed) and low specificity
(i.e. many results that are returned are irrelevant). Nobody
who embarks on a search wants to miss key results (least of all
for a systematic search), nor does anyone wish to drown in a
sea of irrelevant results. It is the purpose of this guide to
describe how to improve sensitivity while not compromising
specificity.
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Covering multiple databases

What information consumes is rather obvious: it
consumes the attention of its recipients. Hence,
a wealth of information creates a poverty of
attention and a need to allocate that attention
efficiently among the overabundance of information
sources that might consume it. (Herbert Simon,
Economist)

It has been well documented that medical searches must
cover multiple databases if they are not to risk missing
substantial amounts of significant evidence (Brettle et al.,
1998; Minozzi et al., 2000; Avenell ez al., 2001). In the case of
medical education, consulting multiple sources is even more
important—for a number of reasons.

As mentioned above, the evidence is not contained
in sources dedicated to medical education itself and therefore
medical, educational and other specialist sources need to be
identified. It is critical that search strategies for each source
be tailored to the databases’ individual specifications.

Researchers will discover that database coverage is patchy.
Medline, the world’s largest medical database, indexes less
than a quarter of existing medical journals. While no similar
measure has been taken for medical education, it is reason-
able to assume that the figure would be similar, if not worse.
For example, neither Education for Primary Care nor
Education for Health is indexed in Medline; however, both
are indexed in Embase.

In addition, indexing is also incomplete. Medline and
Embase both index the journals Medical Teacher and Medical
Educarion, but until recently both journals were partially
indexed with only selected articles appearing in the databases.
Although both journals are now fully indexed, past evidence
from these key journals will be missed unless they are indexed
retrospectively.

Finally, as the feedback in assessment example proved,
even when journals are fully indexed the subject headings often
fail to capture the subject requirements of medical education.
Therefore every effort must be made to perfect search
techniques to overcome these problems.

There is an overlap between and within medical, educa-
tional and other databases but despite the potential issue
of duplication these problems make it far more advanta-
geous to search all possible relevant sources (duplicates
can be eliminated in seconds by bibliographic software
anyway).

Review of information sources

Lord Ronald said nothing; he flung himself from the
room, flung himself upon his horse and rode madly
off in all directions. (Stephen Leacock, 1869-1944,
Nonsense Novels, 1911)

The number of potential sources relevant to a search in
medical education is vast and confusing. There exists,
however, a principle core of databases that should be
consulted for any comprehensive search, as they are almost
certain to contain essential evidence; secondary databases
should be employed according to the nature of the search
topic, and the time and other resources allocated to the
search.

354

Core bibliographic databases

Medline. The National Library of Medicine in Maryland,
USA produces Medline (Index Medicus). It contains over
73,000 citations indexed as medical education and over
300,000 additional citations that are considered educationally
relevant. It is available through commercial vendors and
freely available through numerous websites, notably
PubMed.
Embase. This is the second largest medical database and is
owned by Elsevier Science in The Netherlands. Access is by
subscription only. Embase contains over 43,000 citations
indexed as medical education and more than 100,000 that
are related to education in a health environment. Embase
tends to index more European journals, while Medline is
more focused on North American research. The database has
very strong pharmaceutical coverage and indexes several key
titles in medical education not covered elsewhere.

CINAHL. The Cumulative Index to Nursing and Allied
Health Literature is the world’s largest database for nursing
and the professions allied to medicine. Although there are
fewer than 1500 citations indexed as medical education there
are over 100,000 educationally relevant ones that could
inform a medical education query. Access is by subscription.

ERIC. The Education Resource Information Centre is the
world’s largest education database (1,000,000 + records) and
is freely available on the web or by subscription. Although the
emphasis is on primary and secondary education, there are
over 17,000 citations related to medical education. Many
more will be relevant in a supporting context, providing
evidence in education that could be applied to medical
education (e.g. use of multiple-choice questions).

BEI. As it has a British focus, the British Education Index is
much smaller than ERIC but like its larger American
counterpart contains citations that are directly or indirectly
relevant to answering queries in medical education. Access is
by subscription, but partial free access is available on the web.

PsycINFO. While PsycINFO obviously concentrates on
psychiatric and psychological content, there are over 4000
records indexed as medical education with well over 100,000
concerning education in a broader context, as well as
teaching and learning. Access is by subscription.

Note on darabase access. Most databases are accessed by
subscription, with organizations or individuals paying to
access the raw data through search software vendors such as
Ovid, Dialog or SilverPlatter. Several key ones (notably
Medline and ERIC) are freely available on the web. Paid
subscription access, with the possible exception of PubMed,
does provide more rigorous and comprehensive searching.

Additional databases

Additional databases should be consulted when one needs to
be as comprehensive as possible (such as for a systematic
review), or when the database compliments the search by the
nature of the subjects it indexes.
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Additional keyword databases. There are two keyword
databases that collect references in medical education, and
both are freely available on the web. Although they lack a
professional indexing system specific to medical education,
instead relying on users attempting to match their search
terms with keyword lists, this does compromise accuracy.
These databases contain thousands of records not found
elsewhere and so they cannot be ignored.

(1) Research and Development Resource Base (RDRB):
www.cme.utoronto.calrdrb. RDRB collects information to
assist study of physician performance, programme
evaluation, change and healthcare outcomes. It collates
literature from a broad range of continuing education
topics from databases such as Medline, Embase, ERIC
and CINAHL. It also contains conference abstracts from
sources such as the Society for Academic Continuing
Medical Education and the Alliance for Continuing
Medical Education. The database is hosted at the
University of Toronto.

(2) Topics in Medical Education (TIMELIT): www.timelit.org.
TIMELIT contains nearly 50,000 records of direct
relevance to medical education covering a broad range
of subjects. The database combines references extracted
from the major databases with specially selected citations
from a comprehensive range of sources. TIMELIT’s
strength is these latter citations—many of which are not
to be easily found by any other means. The database is
hosted at the University of Dundee.

Additional indexed databases The following databases will
not necessarily be relevant to every search but should be
considered for most searches. Medical education evidence is
widely dispersed so this is not an exhaustive list, as less typical
searches will require the researcher to consult additional
sources. In these instances consulting an information
professional is advisable in these cases.

(1) AMED (Allied and Complementary Medicine Database).
The researcher should consider AMED for educational
searches in complementary medicine, palliative care and
the professions allied to medicine (including podiatry,
physiotherapy, occupational therapy and rehabilitation).

(2) ASSIA (Applied Social Sciences Index and Abstracts).
ASSIA is a social science database of more than 650
English-language titles. Although not directly relevant to
many medical education searches it does index relevant
sociological content not found elsewhere.

(3) BNI (British Nursing Index). The British Nursing Index is
much smaller than CINAHL, but does contain educa-
tional material (obviously largely British) not found in
CINAHL and the other large databases. An essential
source for comprehensive searches in nursing and the
professions allied to medicine.

(4) EBM Databases—Cochrane darabases, ACP Fournal Club
and DARE. The various evidence-based medicine
databases contain full reviews, appraisal of reviews,
protocols for research, trials and commentary.
Educational material forms a small but growing propor-
tion of this evidence, though much of this is already
contained within Medline, which permits more robust
searching (use of controlled vocabulary and subheadings).

BEME Guide No. 3—Parr 1

Though the EBM databases frequently provide no
unique content to an educational search they occasion-
ally can provide invaluable material—particularly in the
form of commentary/appraisal of research, contacts and
bibliographies (often containing grey literature—see below).
(5) HMIC (Health Management Information Consortium).
HMIC is actually the combined files of three separate
databases collating health management information.
HMIC indexes a surprising amount of medical education
material where it meets management. The database is
good for grey Literature and has strong European coverage.
(6) SOCIOFILE. The premier database for sociology, social
planning and policy, SOCIOFILE can provide support-
ing and contextual evidence for medical education
searches that have a significant societal dimension.

Other methods of searching

SCI (Science Citarion Index). SCI is actually another
database, but one that uses a rather different method of
searching. SCI indexes abstracts and bibliographic informa-
tion from nearly 4000 journals—but its true strength is that it
makes possible cited reference searching (i.e. retrieving all
citations that reference a particular citation, author, author
within a journal, etc.). This cited reference searching, along
with SCI’s broad interdisciplinary scope, reveals relationships
between research and disciplines that would otherwise
remain undiscovered. Although it is an expensive database
(and therefore not always available) and does not permit
robust subject searches, SCI should be searched when
possible, particularly if your search topic would benefit
from evidence across professions.

The ISI Web of Science/Web of Knowledge provides
unified access to SCI in addition to the Social Science and
Arts and Humanities Index.

Ancestry searching. Ancestry searching is the process of
searching the bibliographies of relevant papers to discover
references missed by other methods. The Science Citation
Index has thankfully reduced this time-consuming task to a
few keystrokes for many journals, but there still will be crucial
papers not included in the SCI. In these cases bibliographies
should be matched with the search results you are compiling.

Hand searching Hand searching is literally the searching of
print (or electronic) journals volume by volume, issue by
issue, and article by article. This obviously requires large
amounts of time and resources and is an extremely tedious
process. However, for a comprehensive search such as is
required for a systematic review, hand searching may be
necessary.

Medical hand searches have most notably been conducted
by the Cochrane Collaboration to identify controlled trials.
This work has demonstrated that without hand searches not
only were large numbers of papers missed (Hopewell ez al.,
2000), but specialized non-English journals should be
included as well if a search is ever to be comprehensive
(Bereczki et al., 2000).

Hand searches conducted by BEME to date suggest a
similar situation exists for medical education (Haig & Coupar,
2001; Harden er al., 2002). While these were subject-based
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hand searches and not searches for particular study designs,
the results demonstrated that hand searches picked up
citations not found by databases. This was partly due to the
inadequate subject indexing (mentioned above) by databases,
as well as the fact that many crucial medical education titles
(notably Medical Education and Medical Teacher) have only
recently started to have every article indexed.

Ideally all possibly relevant journals would be hand
searched for all queries. However, in practical terms the
extent of hand searching comes down to the availability of
resources (time, labour, funds and access to the desired
journals themselves) to conduct the hand search. Hand
searches should be planned well in advance, taking into
consideration what resources can be invested, how to inte-
grate results, and which journals to prioritize for searching.

Experts in the field. Finally, for a search to be truly
comprehensive, efforts should be made to contact leading
figures with professional experience in the subject. It can be
difficult to identify and contact experts, though the Inzernet
has made the process much easier. There is no guarantee that
experts will have the time or inclination to reply, but they can
potentially be a very rich source of information that is not
easily found by other means.

Grey literature.  Grey literature is best defined as:

That which is produced on all levels of government,
academics, business and industry in print and
electronic formats, but which is not controlled
by commercial publishers. (4th International
Conference on Grey Literature, 1997)

From this definition it is obvious that a considerable number
of publication formats constitute grey literature, including:

® academic papers;
® census data;

® committee reports;
® conference papers;
® corporate documents;
® discussion papers;
e dissertations;

® government reports;
® house journals;

® market surveys;

® newsletters;

® ongoing research;
® preprints;

® proceedings;

® research reports;
® standards;

® technical reports;
® theses;

® trade literature;

® translations;

® working papers.

(1) Challenges. The variety of publication types obviously
does not make the task of systematic searching any easier. It is
essential to remember that ‘grey’ is not a comment on
quality, but refers to the medium of (non-commercial)
delivery.

356

Grey literature presents a significant challenge when
searching systematically for evidence. While it is a primary
source of evidence, it is notoriously difficult to locate, retrieve
and manage.

Not only is grey literature diverse in format but it exists in
a fluid environment. The large changes that the commercial
publishing industry has experienced has also affected grey
literature, most significantly the Interner and networked
personal computers.

The creators of grey literature are often universities,
research institutes, industry or government; because these
organizations rarely have the widespread dissemination of
information as a primary objective, retrieving the items
becomes more challenging. Indeed, grey literature can often
be intended for a partially restricted, or even confidential,
audience.

(2) Advantages. Grey literature does enjoy many key
advantages over commercially produced literature. Most
grey literature can be created and distributed comparatively
quickly as the process tends to be less structured and
formalized. Without lengthy procedural delays, this rapid
dissemination allows the evidence to reach the level of
practice much more effectively, and grey literature is there-
fore often a type of evidence that is received and used to
inform opinion. While this in itself does not influence
systematic searching, it should be noted that grey literature
can have a strong effect on policy makers. Grey literature is
often excellent for providing context for findings contained in
commercial sources. Grey literature can link discoveries and
provide insight to the decision making and the environments
in which it occurred. Finally, because this material is
frequently in-process, policy oriented, informal and/or
discipline-specific, it is also pivotal for intra-professional
communication, because research/scientific policy, protocols
and journalism are nearly always grey.

Grey literature is often valued for being succinct; with very
focused content it is often easy to isolate relevant portions of
evidence quickly. At the same time the material contained in
grey literature is likely to have been thoroughly researched.
This is particularly the case with technical reports and
government documents; a grey version of a document may
contain far more detail than what is made available when the
item becomes commercially published.

Another aspect of grey literature that makes its consider-
ation critical is the sheer growth in volume of information
contained in grey literature. It has been estimated that the
volume of grey literature is currently growing at three to four
times the rate of commercially available literature. In 1992
the British Library Document Supply Centre (BLDSC) at
Boston Spa held some 3,000,000 items that were considered
to be grey literature and these items had been collected over
the previous 30 years. However, by 2000 the collection had
grown to over 17 million items (Helmer, 2002).

Grey searching can reveal large amounts of evidence not
found by traditional searching. One study looked at grey
searches across a variety of medical topics and found that
26.1-41.6% of the total evidence base was found by grey
searches. A wide variety of types of study design was found,
and interestingly one grey search found 33.6% (73)
randomized controlled trials—not only the gold standard
for most systematic medical studies, but the type of study
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design one might assume would be comprehensively covered
by conventional means (Helmer, 1999).

Perhaps the most import reason for including grey
literature in a systematic search is the impact is has when
considered against other types of evidence. A published study
(McAuley er al., 2000) found 33% of meta-analyses they
examined contained grey literature. In these studies grey
literature accounted for between 4.5% and 75% of the total
number of studies. Critically, they found that the commer-
cially published studies averaged a 15% larger estimation of
effect than the grey literature. Commercially published
literature has long been suspected of being more likely to
report positive findings, and it is therefore crucial to include
grey literature to give a balanced representation.

The Internet has had an enormous effect on the growth and
diversification of grey literature. There are many electronic
forms that grey literature appears in, including personal
webpages, listservs, usenet, blogs, digital libraries and various
other types of electronic files. The variety of electronic
sources can make identifying and using these sources
effectively a time- and resource-intensive activity, but
electronic sources are certainly quicker to access than paper
methods.

This diversity of format also occurs in the print form and
makes the acquisition, storage and retrieval of grey literature
very difficult for libraries. It can be both difficult and costly
for libraries to acquire items, given the varying methods by
which grey literature is distributed. As a large amount of grey
literature is produced by and for conferences it is often
necessary to be aware of the event in advance or perhaps even
attend it. The distribution of grey literature tends to be
limited to a small number of organizations that have been
identified previously as being of interest. In terms of the
physical storage of grey literature, libraries have difficulty
in managing materials that have no standard format or
size. Finally, grey literature very often requires original
and time-consuming indexing/cataloguing because the descrip-
tive or bibliographic information required is not available
for purchase off the shelf from commercial cataloguing
services.

To balance these difficulties, there are a number of factors
that have made grey literature more attractive to researchers
and practitioners than commercially published literature. The
cost of commercially published literature has been increasing
at a much higher rate than inflation for many years, with
some individual publishers becoming increasingly dominant
through mergers and takeovers within the industry. It has also
been argued that publishers have been reticent in adopting
new technologies. Grey literature, by contrast, has readily
adapted to technological change and appeared in new formats
and by new means. Such flexibility is certainly a strength in a
rapidly developing market.

Ideally there would be a centralized authority that would
store and distribute grey literature in medical education.
Unfortunately the prospect of such an authority undertaking
this role in the near future is unlikely. One organization, Grey
Net, which looked as if could become a generalized central
authority by providing network services, hosting conferences
and producing an international journal for grey literature, has
recently been shut down. The web does compensate for this
to some extent as sites have started to collect and supply grey
information more comprehensively. To date, however, this
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process has tended to be very unevenly distributed with the
UK and America making some considerable progress while
other countries and regions are hardly represented.

As with all types of evidence, grey literature needs to
undergo a rigorous evaluation of quality. Organizations
produce copious amounts of grey literature with much of it
being of limited utility; the immediate task one faces when
using grey literature for research purposes is in discovering
the signal from the noise. When evaluating grey literature it
can be complicated because grey literature is frequently not
in a standard format or design; for example, foreign-language
items may need to be translated. Finally, because little grey
literature is peer reviewed, quality varies considerably and a
thorough evaluation process is essential.

When evaluating grey literature one should consider
assessing the statement of findings, testing any hypotheses
presented, checking the authors’ details and experience, and
looking at the source of the item (where was it found?; what
are the institutional affiliations?). In addition, evaluating the
research methodology and data-collection procedures is as
necessary for grey literature as it is for conventionally
available studies.

(3) Sources including grey literature. Many of the databases in
Information Sources list types of grey literature in varying
degrees. In addition to this, consider the following sources:

® Adobe PDF: searchpdf.adobe.com—a search engine exclu-
sively for Adobe documents—a format in which grey
literature often appears.

e CHID: chid.nih.goo—Combined Health Information
Database for the American federal government.

® (ClinicalTrials.gov: www. clinicaltrials.gov—an index of clin-
ical trials, ongoing and complete. While educational trials
are understandably few, there will be some of relevance to
particular topics.

e CRISP database: WWW. COMMOnNS. cit. nih. gov/crisp/—
Computer Retrieval of Information on Scientific Projects
collates US federally funded biomedical research. Its
educational content has an emphasis on patient education.

® DARE (Database of Abstracts of Reviews of Effectiveness):
nhscrd.york.ac.uk—a collection of appraised
economic assessments and health technology research
hosted by the University of York. Educational content is
small, but of high quality.

® Dissertation  Abstracts:
gateway—the most recent two years of dissertations and
previews. This free version is provided by Digital
Dissertations, but the full database and full text require a
subscription.

® National Guidelines Clearinghouse: www.guideline.gov/
index.asp—educational guidelines here are almost exclu-
sively public health education. Similar sites exist for other
countries e.g. NICE: www.nice.org.uk for England and
Wales.

® National Research Register: www.doh.gov.uk/research/
nrr.htm—a database of current and newly completed
research projects, the majority of which are funded by
Britain’s National Health Service.

® National Technical Information Service: www.ntis.gov/
search—provided to search for American government
scientific, technical and business information.

reviews,

www. lib. uni. com/dissertations/
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® OMNI: omni.ac.uk—an example of a high-quality gateway
to Internet pages in health and medicine.

o TRIP: www.tripdatabase.com—Turning Research Into
Practice simultaneously searches over 75 high-quality
medical sites.

(a) Library catalogues. The following national library catalo-
gues all index grey hterature. These can be searched in
English, but obviously non-English equivalents can be
consulted when needed.

® British Library: www.bluk

COPAC: www.copac.ac.uk (s combined catalogue of
Britain and Ireland’s largest universities)

Library of Congress: catalog.loc.gov.

National Library of Australia: www.nla.gov.au/catalogue/
National Library of Canada: www.nlc-bnc.ca/7/2

National Library of Medicine: www.locatorplus.gov
National Library of the Netherlands: www.kb.ni/kb/
resources/frameset_catalogi-en. html

(b)  Government sites and  professional  orgamizations.
Government and professional websites can be an excellent
source for grey literature evidence. The following sites are
examples relevant to Scotland/Britain, but obviously each

relevant country’s equivalents should be consulted.

British Medical Association: www.bma.org.uk

DOH: www.doh.gov.uk/index. html

General Medical Council: www.gmc-uk.org

Royal Colleges: www.rcplongon. ac.uk/general/gen_ links. htm
Scottish Executive: www.scotland. gov.uk/pages/default. aspx
Scottish Parliament: www.scottish. parliament. uk

(c) Subscription or paid sources

® Conference Papers Index—a database that includes the
Cambridge Scientific Abstracts.

® Health Management Information Consortium—a com-
bined database of health management and healthcare from
the UK Department of Health and Stationery Office.

® Index to Theses: www.theses.com—a complete list of theses
and abstracts accepted by British and Irish universities.

® Northern Light: www.northernlight.com—formerly a free
search engine, this site is now of potential interest for its
Special Collection of paid access documents. Searching is
free.

e SIGLE: www. cas.org/ ONLINE/DBSS/sigless. html—the
System for Information on Grey literature in Europe is a
large grey literature database produced by the European
Association for Grey literature in Europe.

® Web of Science Proceedings Monthly—updates from
nearly 5000 international conferences.

® World Cat, Proceedings First: www.oclc.org/home—the
world’s largest unified library catalogue.

o ZETOC: zetoc.mimas.ac.uk—a British (British Library)
example of a database and alerting service from the tables
of contents of journals, as well as conference proceedings.

(d) Archives

® Biomed Central: www.biomedcentral.com—an independent
medical web publishing house with a variety of free peer-
reviewed journals, including medical education (BMC
Medical Education).
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® Netprints (BM]): clinmed.netprints.org/home.di— A repo-
sitory of non-peer reviewed original research’ provided by
the BM]J Publishing Group.

e PubMed Central: www.pubmedcentral.com—unified free
access to a number of top peer-reviewed journals. Papers
will inevitably appear in the databases above, but this site
allows free access to the full text.

Web searching Searching the web is an essential part of
any systematic search. The benefits of using web searching
to identify trials (ongoing or unpublished) have been well
documented in medicine (Eysenbach er al., 2001). Because
evidence relevant to medical education can be found in
such disparate and numerous locations, a web search is
essential if the search is to be considered comprehensive.
A web search can be considered an integral part of the
grey literature search—it can find evidence that is not
located anywhere else.

Web searching presents its own challenges and rewards.
The most immediate is the sheer size of the web itself. At
present there is no accurate measure on the number of pages
the web contains. The largest search engines access over three
billion pages, though the total number of public and private
pages is thought to be many times larger still. The sheer
volume of pages is a definite obstacle in locating relevant
pages from false 4irs, but the enormous size of the web also
means there is relevant material available. And because no
search engine covers the entire web (nor is any expected to in
the immediate or medium future) one can never assume a
search, even across multiple engines, is exhaustive.

The accuracy of search engines has been improving
consistently, however, and within the last 12 months it has
become routine for engines to search files other than only
web (.html) pages. Microsoft Word and Adobe Acrobat files
are perhaps the two most important file types to be included
alongside the usual web pages, as both these formats add a
huge wealth of potential evidence stored on academic and
other servers.

(1) Searching the web is different from database searching. A
database search using controlled vocabulary is pre-coordinated,
as searchers select subject headings that have already been
created and assigned to the database records. A web search is
post-coordinated, as searchers must select their own terms
and leave it to the search engine to match the terms to web
pages and rank them by relevance. Theoretically a post-
coordinated search is more flexible and ultimately more
accurate; however, as anyone who as ever searched the web
can attest to, this has yet to occur in practice. Web searches
produce enormous amounts of irrelevant Aits.

While at present the web is too murky and unwieldy to
provide clear and succinct searches, ongoing initiatives may
make systematic web searches more of a possibility in the
future. If metadata standards such as Dublin Core and IMS
are widely implemented, the web in effect would have a more
powerful controlled vocabulary than most bibliographic data-
bases. In the meantime, relevancy ranking of search engines
continues to improve, as anyone who has been searching the
web over the last few years can informally testify.
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‘I must’ve seen it in a USENET posting’; that’s sort
of like hearsay evidence from Richard Nixon. (Blair
Houghton)

From the beginning questions have been raised about the
accuracy and value of much of the evidence found on the
web. Evidence found on the web is almost certain to lack
traditional quality controls like peer review. While the quality
information on health websites is thought to be improving
(Pandolfini er al., 2002), it would be wrong to assume this
was necessarily the case with evidence relevant to medical
education.

The medical world is also further along in establishing
models for rating website quality. A good example of a guide
for judging the quality of medical sites is Wilson (Wilson,
2002). The author outlines a range of tools that can be
employed, along with respective costs and benefits. These
include: Codes on conduct, Self-applied code of conduct
or quality label, User guidance system, Filtering tools,
and Quality and Accreditation labels awarded by third
parties. While these are only partially applicable to medical
education, the broad criteria for appraising websites is
interdisciplinary:

(i) Authoriry—are the authors clearly stated and reputable?
(ii) Accuracy—does the information appear accurate?
(iii)) Currency—is the material up to date?
(iv) Scope—does the subject area match your research
question?
(v) Objectiviry—can you detect bias?

Instruments to assess the validity of medical information
on the web are not uncommon. One prominent one is
the DISCERN Tool (www.discern.org.uk/) created by the
University of Oxford and the British Library. While it would
have to be adapted to consider the educational context, the
principles remain the same.

This now moves from searching to critical appraisal,
which is not covered in this guide. It is hoped that the
ongoing work of the BEME Collaboration will produce
common criteria to appraise websites alongside the array of
study designs being examined.

(2) Search engines and sites. The one constant in web
searching is change. Search engines rise and fall, as do the
techniques they employ. Some points to bear in mind before

undertaking a web search:

® No single search engine covers the entire web.

® Web searches are not ‘live’ but are searching the stored
results of the last sweeping search of the web the search
engine has made—only when you click on the results are
you making a live connection.

® Most search engines offer Boolean algebra, though this
frequently is not immediately apparent and often is only
seen in their advanced search options.

® Some search engines automatically link words (without
Boolean commands) with AND, while others default
to OR.

® Results are ranked with what are judged to be the most
relevant ones first; every search engine has a different way
of doing this, looking at the documents’ titles, text, links
and associations, and hidden meradata.

BEME Guide No. 3—Part 1

® Some search engines initially offer only paid results, i.e.
pages that companies have paid to appear when certain
keywords are searched.

® There are probably fewer search engines now than there
were a couple years ago; fierce competition has led to
closures and alliances where one search engine merely
retrieves results from another (competition has also
noticeably improved results).

® The recommendations below will change over time. ..

(3) Search engines—recommended

Google

® www.google.co.uk—From obscurity five years ago, Google
has arguably become the world’s most popular search
engine—with good reason. The first to use an algorithm
that analyses what other sites a website links to in addition
to its text and titles, Google provides accuracy that very
few can rival.

The basic search page is simple and free from clutter.
It defaults to a Web search, but can also retrieve Images,
News, postings from Usenet and Directory results.

Usenet is a massive collection of news group forums on
nearly every imaginable topic; obviously the vast majority
will be irrelevant, but with a focused query (e.g. ‘summative
assessment’) one can quickly cut to the significant Aus.
Google’s Directory is a human-created hierarchical collection
of subject categories—good for broad subject searches, but
not for finding obscure papers.

The Advanced Search page offers (limited) Boolean
commands (through text boxes), limits (such as language,
file type and date), pages that link to a page, and pages
that are conceptually similar to a page. In addition you
can focus a search to specific universities’ web pages (at the
time of writing this includes American and Canadian
universities).

Google also has cached pages—or stored pages from its
previous searches of the web. This store allows users to view
web pages that may no longer be accessible.

alltneweo

200 finditall 0ee

o www.alltheweb.com—Rivalling Google in size, Alltheweb
(also known as FAST) is nowhere nearly as well known
but can also rival Google’s accuracy. Alltheweb also
defaults to a simple Web search, but also covers Images,
Audio, Video, News, FTP (file transfer) sites.

The Advanced search allows slightly more powerful Boolean
searching than Google, as well as the standard range of
limits. In addition there are Word Filters which, most
usefully, allow a user to specify what words should occur in
the documents. For example, if one was interested in the
educational uses of portfolios in general, but specifically in
medical education, one might search ‘portfolios education’
in the main box while entering ‘medical’ in the Should
Word Filter.

Unfortunately, Allltheweb places paid listings (sponsored
pages) at the top of its results list. At the time of writing, the
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company looked to as if it was to be acquired by another, so
changes in the future are perhaps more likely than usual.

TEOMA

® www.teoma.com—A relatively new search engine, Teoma is
not nearly as large as Google or Alltheweb. Nevertheless, it
is well worth using and watching because it has created a
powerful link analysis algorithm that produces extremely
accurate results.

Teoma’s results fall into three categories Results (standard
web pages ranked for relevancy), Refine (suggestions on how
to narrow large searches) and Resources (‘expert’ subject
similar pages). While the last two additions are not the
primary reason for using this engine, they can often bring
surprisingly applicable content to a web search.

Teoma also has an Advanced Search that is comparable to
two mentioned above.

(4) Other choices

WiseNut

arch. Exactly.

® www.wisenut.com—A new search engine that has shown
considerable promise, Wisenut is currently being redevel-
oped. The engine has a simple interface and largely bases
its results on links analysis. With a successful upgrade this
engine could become a very significant player.

® www.hotbot.com—In years past Hotbot was an impressive
engine in itself. Today, however, it searches four separate
engines: Google, Alltheweb, Teoma and Inktomi. While
the first three are engines in their own right, Inktomi is not
but is a separate massive collection of web pages that can
be accessed by a number of engines. Hotbot is probably
the best of these and has a decent array of options in its
advanced search page.

altavista-

® uk.altavista.com—While other engines now outperform
AltaVista, the engine still provides accurate results and the
range of features one would expect of a high-quality search
engine. Past research has found AltaVista was very good at
indexing academic websites.

Meta-Search engines.
web themselves. Instead, they collect the results from any
number of regular search engines and (hopefully) eliminate
duplicates and rank them relevantly. In the past these tools
were of limited value, particularly because they could not take
advantage of individual engines’ features. The best meta-
engines have now overcome this and have noticeably
improved their relevancy ranking.

Meta-search engines do not search the
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Recommended:

ProgoFusion

® www.profusion.com—Profusion is perhaps the best mera-
search engine. Not only does it provide very good results, it
has a considerable number of features and options
including Boolean commands, vertical searching through
subject categories and the ability to select from which
engines it collates its results.

ixquick

® [xquick.com/uk—Fast and accurate, Ixquick is a good
choice, offering relevance scores and the ability to select
and search most of the web’s top engines.

(1) Other choices

v Vivisimo

®  Vivisimo.com—Vivisimo is a clustering engine. It works by
retrieving results from the major search engines and uses an
algorithm to collate them conceptually and hierarchically.
Results are post-coordinated, as search terms are not fitted
into existing categories but grouped together after each
individual search. Claiming this creates heuristic searches,
it does allow for a distinct way for exploring results. Not
recommended for specific focused searches, but do
consider it for broad conceptual searches.

et

® www. kartoo.com—Kartoo provides good results but is also
worth considering for the way it displays them. Rather than
textual lists and/or categories, Kartoo collates results
visually on a map that the searcher is then free to navigate.
It also searches in French, Spanish, Portuguese and
German.

** %

Law of Diminishing Returns: Law stating that if one
factor of production is increased while the others
remain constant, the overall returns will relatively
decrease after a certain point. (The Columbia
Encyclopaedia, 6th edn, 2001)

Ultimately one does have to decide when to stop searching.
This is particularly applicable to web searching, as you are
searching what, in practice if not reality, is an infinite
resource.

Notes on contributors

ALEX HaIG is the Information Scientist for NHS Education
for Scotland and has been involved with the BEME
Collaboration for the last three years. His experience with
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evidence retrieval, data abstraction and critical appraisal.
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information theory, evaluating healthcare
systems, and the organizational use of IT.
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the University of Edinburgh Library. Her current activities
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Glossary

Ancestry searching The process of searching the bibliogra-
phies of relevant papers to discover refer-

ences missed by other methods.

Bibliographic A database containing bibliographic infor-

database mation about publications, such as title,
author and so on, but not usually the full
text of publications.

Blogs ‘Web logs’. Individuals’ chronological

personal writings and collected links.
AND, OR and NOT are combining com-
mands that you can use to combine search

Boolean algebra

terms and therefore refine your results.
Boolean algebra is also known as ‘Boolean
logic’ and the commands as ‘logical operators’.
In the context of Subject headings, means
a Subject heading that is more general in

Broader

scope or at a higher level in the hierarchy
of the Controlled thesaurus.

The subject(s) of a search. Search con-
cepts can be ideas, theories, outcomes,

Concepts, search

interventions or populations.
Controlled A controlled thesaurus is a list of standard
thesaurus [or index subject terms from which indexers select
or vocabulary] subject headings to describe the content of
articles or other publications in a consis-
tent manner.
Database A structured electronic information file,
maintained to facilitate the retrieval of
information.
Database fields A logical defined unit of data, e.g. author,
subject heading, year
The level of subject detail to which
publications are described by indexers—

ideally, a Controlled thesaurus should be

Exhaustivity

comprehensive enough to allow to a well-
rounded and precise description of pub-
lications.
Explode Exploding a subject heading retrieves all
its smaller subordinate terms. In general, it
is always a good idea to Explode to ensure
a search is comprehensive.
Focus When you search a subject heading with
Focus, that subject heading will be an
essential concept to all results retrieved.
This reduces the number of the results and
may result in missed items, but increases
the relevance.
A search that will look for a term or phrase

in all specified or available fields, regard-

Free-text search

less of contextual meaning.

361

AUgAWITUIAARIUNMSANINGIMANSAVAIW(AFD) ACUSIWNEMANSASS1BWEIUNA Tel. 02-4199978



ANUFIUNITITUNITANYY FBU NITIVELTIAUNIN MY systematic review 7 -8 Jan 2021

Alex Haig & Marshall Dozier

Granularity

Grey literature

Hand searching

The degree of description or detail; related
to the scope of terms, particularly with
regard to the level of detail indicated by
Subject headings, where high granularity
is equivalent to a very narrow subject
heading and low granularity is equivalent
to a broad subject heading.

That which is produced on all levels
of government, academics, business and
industry in print and electronic formats,
but which is not controlled by commercial
publishers (4th International Conference
on Grey Literature, 1997).

Hand searching is literally the searching of
print (or electronic) journals volume by
volume, issue by issue, article by article.

Precision

Proximity operator

In database searching, means the propor
tion of hits that are relevant. A search witl
high precision has few irrelevant results
and is also described as having higl
‘specificity’. A danger with highly precis
search techniques is that some relevan
information will be missed because it wa
not well described by the author or indexer
Proximity (or adjacency) operators ar
used when one wants to find two or mor
terms within a certain distance of on
another and can usually only be employe«
in free-text searching. The operator varie
between search interfaces e.g. ‘adjx’ (Ovid)
‘nearx’ (Silverplatter), where ‘X’ refers t
the number of words apart the searc]

Hit A search result—referring to the records terms may appear; or ‘same’ (Web o
matching your search term. Science) which requires the words to b

Html Hypertext mark-up language—most web in the same sentence.
pages are written with this. Qualitative research Research involving detailed verbal descrip

Hyperlink A link that takes your web browser to tions of characteristics, cases, and settings
another location. Qualitative research typically uses observa

Inclusive Encompassing all the concepts described. tion, interviewing and document review t«
Synonymous with sensitive. collect data.

Indexing The process of classifying an item (for Quantitative Research that examines phenomen:
example an article) with subject descrip- research through the numerical representation o
tors to make it easier to retrieve. observations and statistical analysis.

Internet The worldwide network of computer Recall In database searching, the proportion o
networks. relevant hits retrieved by a search—

MeSH Medical Subject heading—the terms in the search with high recall is called ‘sensitive’
Controlled thesaurus created by the Scope The extent or range of a subject.
National Library of Medicine and used Search engine An enormous database of Internet sites
by indexers to describe the content of usually compiled by robots.
articles indexed in Index Medicus (and Search filter A search filter is a series of searcl
therefore PubMed and Medline). commands designed to retrieve a particu

Metadata Descriptive information, such as biblio- lar type of result. Filters might be create«

Methodology filter

graphic details, but also subject headings,
publication type, language, etc. A biblio-
graphic database like Medline is full of
metadata, but not usually the full-text
articles (that is, the actual data).

A ‘ready-made’ search of terms that will
retrieve specific types of reports, e.g.
cohort studies, controlled trials, diagnostic
use, etc. Filters are not usually subject
specific—they are meant to be applicable
to any subject search.

Search interface

Search set

to locate a particular type of study (e.g
controlled trials) or query specific (parti
cipants, educational aspects, outcomes
studies (e.g.
OSCEs, or competences).

The ‘front end’ to a database—what yor
see when you are searching. This phras

undergraduate students

can also imply the tools and facilities pre
sented by the programming behind th
interface.

A single search statement—for example, i1

Narrower In the context of Subject headings, means a search history like the one built up in th
a Subject heading that is more specific in sample Medline search in this guide, eacl
scope or at a subordinate level in the line in the search history is a ‘set’. Buildin;
hierarchy of the Controlled thesaurus. up a history of search sets as in the sampl

Polysemy Polysemy occurs when a search term has is called ‘set searching’.
multiple meanings, e.g. simulation, which Search strategy Sometimes used interchangeably witl
could be about computer simulations, ‘search history’ but can also refer to .
heuristics, the Markov Processes, role- larger systematic strategy for retrievin;
playing, or patient simulators. Polysemy information that also includes handsearch
is one cause of irrelevant results from free- ing journals and discovering unpublishe«
text searches. research.
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Selectivity

Sensitivity

Specificity

Subheading

Subject heading

Synonymy

Thesaurus

The choice of Subject headings made by
the indexer to anticipate the concepts of
greatest utility to the database user; also
the degree to which a search is specified or
narrowed.

When referring to a literature search,
means inclusive, so that you get more
hits, and may get some irrelevant ones.
Synonymous with high ‘recall’ in that a
sensitive search aims to retrieve the highest
proportion possible of relevant database
records.

When referring to a literature search,
means exclusive, so that you get fewer hits
to sift through, but may miss some relevant
information. Synonymous with ‘precision’.
In the context of Subject headings, repre-
sents a popular facet of study related to a
Subject heading

A term used to describe the content of a
publication—usually derived from a
Controlled thesaurus.

Where concepts can be named using
different terms—this a problem with free-
text searching, which requires you to think
of as many terms as possible to capture the
various words or phrases that authors
could use in writing about the same
concept. In theory,
should mitigate this issue.

Subject headings

See Controlled thesaurus.

Truncation

URL

Usenet

Web browser

World wide web

BEME Guide No. 3—Part 1

Truncation (or wildcard searching) is the
substitution of a character to retrieve
variations in spelling and word ending. It
cannot be used with the set terms of a
controlled vocabulary, but is a powerful
aid in improving the sensitivity of free-
text searches. The truncation symbol
varies from one search interface to another
(see help or search tips to find out). Ovid
uses the $: portfolio$—finds the singular
and plural (portfolio or portfolios). eva-
luat$—finds multiple variations, evaluate,
evaluation, evaluations, evaluative, evalua-
tor, etc. Internal truncation is also possible.
With Ovid, the # can be used to find
spelling variations between versions of
English: an#esthesia or ‘‘standardi#ed
patient$”.

Uniform Resource Locator—a website’s
address: www.bmj.com.

Archived electronic discussion lists on
nearly any topic imaginable; first appeared
on the Internet in 1981.

A software application that lets you view
web documents written in html—like
Netscape or Internet Explorer

One part of the Internet—other parts
include email and discussion groups.

Part 2 continues in the next issue.
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SUMMARY Searching for evidence to inform best practice in
medical education is a complex undertaking. With very few
information sources dedicated to medical education itself, one is
forced to consult a wide range of often enormous sources—and these
are dedicated to either medicine or education, making a medical
education search all the more challenging. This guide provides a
comprehensive overview of relevant information sources and
methods (including bibliographic databases, grey literature, hand
searching and the Internet) and describes when they should be
consulted. The process of constructing a search is explained:
identifying and combining core concepts, using Boolean algebra
and search syntax, limiting results sets, and making best use of
databases’ controlled vocabularies. This process is llustrated with
images from search screens and is followed by numerous examples
designed to reinforce skills and concepts covered. The guide has
been developed from the ongoing experience gained from the
systematic searches conducted for the Best Evidence Medical
Education Collaboration, and concludes by looking ahead to
mitiatives that will shape future searching for medical education
evidence.

Constructing searches

There is a process of structuring a search query that you should
follow before sitting down to search a database. The process can be
broken down nto three steps, and should ensure that the time you
spend searching is more focused and that the results are more
relevant:

Define and write the issue down in the form of a question or
hypothesis.

Identify and expand the essential concepts.

Ser out the scope of the search query (e.g. inclusion and
exclusion criteria).

The process is usually iterative, as you may wish to adjust or refine
your search query after you have some database results (Figure I).

Defining the search query

Before beginning a Hunt, it is wise to ask someone
what you are looking for before you begin looking
for it. (Pook’s Little Instruction Book, inspired by
A.A. Milne)

Defining the search query is the first critical stage of literature
search. A well-designed question goes a long way to ensuring
that the query is answered in a way that is objective, explicit
and independently reproducible. All consequent stages will
develop from the question’s parameters, so attention must

be given to breaking the query down into its component
parts. Most search queries result in a single question, though
multiple or composite questions do arise.

Search queries must be precisely defined. In medicine,
evidence-based queries are broken down into the following
components: population, intervention, comparison, outcome and
study design. A rough parallel exists in medical education,
where it is advantageous to think of the query in terms of the
following components: participants, educational aspects and
outcomes.

The medical education query, “Can an OSCE effectively
assess communication skills in undergraduate medical
students?’’, might seek to define its components by asking
the types of questions in Figure 2.

Identifying and expanding the essential subjects

Look at your search query carefully and identify the words or
phrases that make up the essential subject components of the
issue you are addressing.

Examine each essential subject and make a list of any
synonyms, alternative spellings, and related terms that you
would like included in your results. To do this, it helps to

Define the
search

query

Set the
scope of
the query

NS

Structuring a search query.

Identify
and expand
concepts

Figure 1.
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Question components
Participants
Educational aspects

Topic: feedback in assessment

Who are they? Undergraduates, medical students etc.?

Is an OSCE appropriate for measuring communication
skills?

Are the exam results an accurate reflection of competence?

Qutcomes

Figure 2. Setting the scope of the query.
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retrieves only the records containing all of the combined
terms: this example will retrieve records about both OSCE
and communication.

OSCE

A0

Commu-
nication
skills

retrieves records containing any of the combined terms: this
£ example will retrieve records about either OSCE or
> Simulated Patient exam or both. Records are not duplicated
in the results.

Simulated
patient

retrieves records containing one term but excludes records
containing an unwanted term: this example will retrieve
records about OSCE, but will leave out anything about
MCQs. Use NOT with caution, as it can exclude records
which may be useful.

NOT

OSCE
MCQs

Communication
skills
AND Use more than one combination to make further
refinements: this example will retrieve records about
&  Communication skills and either OSCEs or Simulated
Patient exams.

OR

OSCE
patient exam

Figure 4. How to combine essential subjects and associated terms in searching databases.

think of formal terms (like myocardial infarction) as well as
less formal terms (like heart attack). Be as specific as possible,
and where you are interested in a largish area (like heart
disease) list all the more specific topics (like types of heart
disease) that you want to cover. (See Figure 3 for a diagram
showing how you might organize your essential subjects and
their associated terms.)

At this point you should also think about how your
essential subjects and associated terms relate to one another in

464

the context of your search query, and therefore how you wil
be combining them when you search the databases (Figure 4)

These combining commands are based on Boolean algebra
created by the English mathematician George Boole (1815-
64). Boole established ‘symbolic logic’, which is the basis fo:
the design of the digital logic of today’s computers. Symbolic
logic is a simulated language that removes the logical flawt
and the lexical ambiguities of natural language and allow:
procedures to be processed. Fortunately for the darabase user
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only a very simplified form of Boolean algebra is required to
combine search concepts to maximum effect.

Serting out the scope of your enquiry

To make it so that you have fewer irrelevant results to look
through, think about some parameters, or inclusion and
exclusion criteria: Do you want to limit the search to a certain
study design? Do you want to limit to age or type of learner?
What about year of publication—do you need only the very
latest, or do you want to cover 10, 15, 20 or more years into
the past?

There are two points to bear in mind when setting out the
scope of your search query:

® You are establishing an important part of your ‘“materials
and methods” at this stage, so if you plan to write a
literature review you need to note down what inclusion
and exclusion criteria you set and why.

® Some parameters, like language of publication, do not
necessarily ensure that your search results are of greater
relevance and of higher quality. Think about which limits
really do refine your research question, and which are
arbitrary ways of reducing the number of results you have
to look through.

Search strategies often need to be refined, depending on the
topic and how complete you think the results should be.
Searches can be refined both at a conceptual level with the
topic itself, and by using the three standard components
(as discussed above), or by altering the search terms and
language (as discussed below).

You should now have a very clear definition of what you
are looking for in the database. This will save you a lot of time
in the long run.

A sample Medline search

This sample search of Medline will take you through the
basic steps in performing a subject search. The goal of this
search is to find information to help answer the question
“Can an OSCE effectively assess communication skills in under-
graduate medical students?’” The sample search is intended as
an illustration of various techniques and ways of addressing
problems associated with literature searching.

To reinforce the techniques described in this example, we
recommend that you follow the steps with a live Medline
search of your own.

This sample search is illustrated with screen-shots of the
Ovid (http://gateway.ovid.com) search interface with the kind
permission of Ovid Technologies, but the authors do not
endorse Ovid, nor recommend it above other database
providers. The techniques illustrated are not unique to this
interface, and can also be performed with other interfaces to
the Medline database.

When you log on, you will be presented with a list of
databases to choose from. Medline itself is divided up for
convenience into various groups of years, and each group is
also called a ““darabase”.

BEME Guide No. 3: Part 2

Subject searching

On the main search page (Figure 5) you can see a reminder of
which database has been selected at the top, and if you change
your mind about year selection, use the icon:

7

Change
Databass
By default, the Main Search page is set for a Subject
heading search. Unless you deselect Map Term to Subject
heading, your search terms will be mapped (or matched) with
the index terms, or Subject headings, used by the National
Library of Medicine to describe the content of articles. This
mapping facility ensures that the records retrieved in your
search are more likely to be relevant.
For this search, we’ve typed ‘communication skills’ into
the input line provided and can click on Perform Search.

The mapping display

Next, the Mapping Display shows a list of the Subject
headings that best match ‘“communication skills”’ (Figure 6).

‘Communication skills’ is not a Subject heading, so a list
of alternative or closely related Subject headings is displayed.
Communication is the closest synonym. To select the Subject
heading(s) you want from this list, click in the adjacent
box(es). Alternatively, you could choose the last item in the
list, Search as Keyword. This runs a free-text search for the
phrase ‘communication skills’ in the title, abstract or Subject
headings of each article record.

The difference between Subject heading and Keyword
(free-text) searches

Medicine Subject headings (MeSH) are ‘tagged’ by profes-
sional indexers to articles to describe the content, and should
allow you to retrieve articles on your subject no matter what
spelling or synonym the author has used in the article. Also,
when an author doesn’t put important words into the article
title or abstract, the Subject headings should make up for
the omission. Only with standardized and defined concepts
(i.e. a controlled thesaurus) can the creators and the users of
databases consistently employ terminology to maximum
effect.

The Keyword search looks for your term regardless of
its contextual meaning. The Keyword search in Ovid is a
Jree-text search, literally looking for precisely the term or
phrase in the title, abstract and other available or specified
record fields. So, for example, if you searched for the word
‘stress’ as a Keyword, you would retrieve articles about stress
fractures, dental stress, psychological stress, and more.
Problems can also arise from simple errors in keying records.
Medline currently has 11 records that mention ‘‘prostrate
cancer’’ (sic) and 112 for “myocardial infraction’ (sic)—these
errors obviously slip by computerized spell-checkers.

Why use Subject headings?

A Subject heading search will usually bring up a higher
proportion of relevant records, provided you have used the
most appropriate Subject heading. The problem of polysemy
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futhor Title Journal Fields Tools  Combine  Limit Basic Databaze Logoff
# Search History Results | Display

Q Personal Account O Saved Searches

Enter Keyword or phrase: ¥ #ap Term to Subject Heading
|c:ommuni|:atinn skills ‘ Perform Search @
Limit to:

[T Human [T English Language [ Rewiew Articles I Abstracts
[T Latest Update
Publication Year |- EH =

Figure 5. The main search page.

oV I D Mapping Display ?

Combine selections with:

" Continue ) IOR "I

Your term mapped to the following Subject Headings:
Click on a subject heading to view more general and more specific terms within the

tree.

Select Subject Heading Explode Focus Scope
I_ Communication [ I_ i
m Clinical Competence O r i
O Physician-Patient Relations I O i
[ Education, Medical, Undergraduate u r i
m Teaching O r i
r Murse-Patient Relations O O b
[ Interpersonal Relations [ | i)
O “Internship and Residency” O O i
O Education, Medical C | i
O Consumer Satisfaction [ O iy
O communication skills.mp. search as Kewvword

Figure 6. Subject heading mapping display.
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illustrated above with ‘stress’ should be largely removed.
Indexing endeavours to establish a balance between selectiv-
ity (choosing the concepts of greatest utility to the users) and
exhaustivity (ensuring that all prospective concepts are
represented), and effective indexing dramatically improves
both search sensitivity and specificity.

Subject headings reduce the problem of granularity of
terms, granularity being defined as the relative size, scale
or depth of penetration of a term. Authors of papers, the
people who write abstracts and the various different users
of databases can all have different ideas as to what is the
scope (granularity) of a term. For example, problem-based
learning citations may not mention ‘problem based learning’
anywhere in the record but instead refer to ‘active learning’,
‘experiential learning’,
‘PBL’. An indexer would recognize the citation was
about problem-based learning, assign the Subject heading
‘problem-based learning’, and any user searching with
the controlled vocabulary would find all the possible context-
specific documents. Sensitivity is improved, as relevant
documents not containing the literal term ‘problem based
learning’ would still be retrieved, while specificity would
improve, as the false 4izs associated with free-zext words would
be drastically reduced.

As a rule of thumb, you should begin your searches by
finding the most appropriate Subject headings.

‘problem based curriculum’, or

When to use a Keyword (free-text) search

If there is no appropriate Subject heading—and this can
happen if you are searching for something new or rare—then
it is best to use a free-rext search. Free-text searching is also
the best way to find the full bibliographic details when you
have been given an incomplete reference—you can search
with the pieces of information you do have: author name,
page numbers, journal title words, etc.

Sometimes, despite there being a matching Subject
heading, it still seems there should be more records on the
topic. If this seems the case, you can select both the matching
Subject heading and the Search as Keyword option and
combine them using OR. In addition, for higher sensitivity,
you could search using a series of free-text searches to
cover the various synonyms or spellings that may be used
by authors. Special techniques for free-text searching

BEME Guide No. 3: Part 2

(truncation and proximity commands) are illustrated in
subsequent steps of this sample search.

The Tree Display

Returning to our sample search—to find out more about a
Subject heading, such as its coverage, related Subject head-
ings and definition, click on it—in this example (Figure 6),
we follow the link from the phrase Communication.

By clicking on a Subject heading, you are taken to the
Tree Display (Figure 7a).

The Tree Display has several important features.

Subject heading hierarchy

You can see the organizational hierarchy of Subject headings,
and by clicking on other Subject headings you can explore the
hierarchy to find the most appropriate headings. This allows
you to adjust the route of your search at this point if you
prefer to take a broader or narrower approach. You’ll have
to scroll down the page to see Communication (see Figure 7b).

You can see how the Subject headings are organized in a
hierarchy with broader (left) and narrower (right) Subject
headings. Communication is subordinate to the broader head-
ing, Behavior (not shown in Figure 7b), and has its various
aspects identified by narrower, or more specific Subject
headings. As a rule, indexers only apply the most specific
possible Subject heading—for example, an article given the
heading Interdisciplinary Communication would not normally
also be given the broader heading, Communication.

There are some options available from the Tree Display
(see Figure 7a for the headings to the columns to the right of
the Subject headings):

Explode

When you want to search for a Subject heading and include
all the narrower Subject headings that branch off from it,
select the Explode option. Here, we have clicked in the boxes
for Communicarion and its adjacent Explode, so our search set
will include Communication as well as Communication Barriers
and Disclosure etc., as well as any even narrower Subject
headings which branch off from the headings subordinate to
Communication.

OV 1D Tree 7 g |
‘wm({uniinue ) = = - E
Combine selections with: [OR_ 7] IR o5 | [Pt

Tree for Communication
Database: MEDLINE

Scrofl down for highlichted search term.
Select

Figure 7a.

Subject Heading

Hits Explode Focus Scope Note

Tree Display — top.
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- M Communication
™ Communication Barriers
= I" Disclosure
I Mandatory Reporting
I” Parental Notification
= " Truth Disclosure
I Duty to Warn
™ Whistleblowing
I Duty to Recontact
I Information Dissemination

" Language
I Marration
" Megotiating
= I7 Nonwverbal Communication
I™ Blushing
I" Crying
+ I” Facial Expression
+ 7 Kinesics
I Laughter
+ 7 Manual Communication
" Persuasive Communication
I Propaganda
- I[" Verbal Behavior
- [" Speech
™ Speech Intelligibility

I Interdisciplinary Communication 952

34043 Ij% r b
1829 r i
10920 I O i
715 O r 7]
290 I r )
7746 T O ij
1580 [ O i
it u o i
19 [ O i
1352 [0 r i
O O i

11088 [ O ij
233 0O O i
095 r )
2087 [ O i
93 r ]
1770 T O i
3374 T O i
522 DO O ij
680 [T I iy
453 O r i
1384 T r i
323 O O i)
9411 [ O i
9981 [ | i
1402 [ O i

Figure 7b. Tree Display — bottom.

Focus

This option will bring up only records of articles in which the
Subject heading is a primary topic. This reduces the number of
articles retrieved. For sensitive searches, the Focus option is
not recommended.

Scope Note

The main reason to use this is that it usually gives you a
glossary definition of the Subject heading as well as an
indication of what other terms are covered (see Used For at
bottom of Figure 8). This is important because the creators
of the darabase might attach a slightly different meaning to a
term than you would, and you should make sure you are
matching the definitions used in the database. For detailed
searches, it is worth looking for a Year of Entry so you know
how long the Subject heading has been in use, and what to
use if you need to search in prior years.

We have selected Communication and the adjacent Explode
(see Figure 7b)—we are ready to continue (you would click
on the green lozenge-shaped button at this point).

Subheading Display

Most Subject headings have a number of subheadings to
which you may limit your search (Figure 9). This can be a
useful shortcut to a few articles on a particular facet of a
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Subject heading. Many of these subheadings will not be
useful in a medical education search and as a general rule one
should always begin a search broadly and apply limits later.
Also, for sensitive searches, you should be cautious about
using subheadings because they are not consistently applied.

For this search, we shall not limit to any particular
subheadings.

However, subheadings should not be ignored for two main
reasons. First, they can significantly qualify educational
content; the Methods, Organisation and Administration,
Standards, and Trends subheadings all can be of consider-
able benefit.

The other key utility of subheadings is realized by searching
them on their own. ‘Education’ itself is a subheading for
some databases, notably Medline; because Medline’s focus is
medicine and not education, the ‘education’ subheading can
be used to extract citations not found by either controlled
vocabulary searching. Many citations with the education
subheading applied to one of the MeSH are only educational
in a peripheral sense, yet many others are primary education
studies. There are 111,110 Medline citations with the
‘education’ subheading and 327,494 are indexed with or
beneath the exploded controlled vocabulary term ‘education’.
Significantly, over 30,000 citations have only the education
subheading. In the nursing database CINAHL there are over
8000 citations in a similar situation. Few medical education
searches capitalize on this way of improving the both the
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Scope Note Display i m

Scope Note for: Communication

MeSH HEADING: COMMUNICATION

between individuals or groups.

REFERENCES:

Used For:
communication programs
communications personnel
misinformation
personal communication

SCOPE: The exchange or transmission of ideas, attitudes, or beliefs

NOTE: includes personal & technological communication; ANIMAL
COMMUNICATION is also available

i ﬁ flain
B |SearchPage

Figure 8. Scope note display.

Subheading Display A

r Wé;nlinue

[or =]

¥ Include All Subheadings

B 1 /cl - Classification
&) I fec - Economics
D ™ /ed - Education
& ™ shi - History

Combine selections with:

Subheadings for: exp Communication

-- or choose one or more of these subheadings --

D /i - Legislation & Jurisprudence
B I fmt - Methods

D fph - Physiclogy

£ 1 /st - Standards

B [ /is - Instrumentation ® [ /ut - Utilization

G\t Toals
Display
ﬂ Main
W |Search Page

Figure 9. Subheading display.

sensitiviry and specificiry of their results. (See below, Search
Examples 9 and 10.)

Building the search history, free-text searching and
proximiry commands

We have returned now to the Main Search page (Figure 10),
and the first search set is listed in the Search History. Any
subsequent search sets will be added to the Search History.
We could look through the results now, but we would waste
too much time sifting through records of irrelevant articles.

The next step illustrated is a search for communication
skills as a free-text search. Note that we have de-selected the
Map Term to Subject heading option for this step.

We could search for the phrase ‘communication skills’ but
the concept is likely to be expressed in many ways other than
in that exact phrase. The command adjx is Ovid’s proximity
command—where x is the number of words that are allowed
to be between the terms specified. The search ‘communica-
tion adj3 skills’ finds any occurrence of communication
within three words of skills (in any order). Proximity
commands allow a sort of compromise between phrase
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SO @ E N

Kuthor Title  Journal  Fields  Tools

Combine

Limit ~ Basic Darabase Logoff

#

Search History

Results | Display

1 exp Communications

183377

Display I

(DFersonal Account () Saved Searches

Enter Keyword or phrase:

() Save Search History () Delete Searches

&Aap Term to Subject Heading

Ic:ommunin:aticun ad)3 skills

" Perform Search )

Figure 10. Free-text searching with the proximity command.

# Search History Results | Display

1 exp Communication/ 183377 || Display |
(communication adj3 skills).mp. [mp=title,

2 abstract, cas registry/ec number word, 2299 | Display I
mesh subject heading]

(D Fersonal dccount () Saved Searches

Enter Keyword or phrase:

() Save Search History () Delete Searches

¥ Map Term to Subject Heading

|d0r:tcur patient communication

‘ Perhrﬂ ﬁarth )

Figure 11.

searching and the Boolean AND: the exact phrase is too
restrictive, and a search for ‘communication AND skills’
would return many results that have those two words
somewhere in the searched fields but not necessarily linked
together conceptually. As a general rule, the closer together
two words are, the more likely it is they will be conceptually
linked. Bear in mind that proximity commands nearly always
ignore stop words such as ‘the’, ‘and’ or ‘that’.

We are now ready to move to another of the related
phrases from the list we created at the start. Remember that
the search sers are not related at all to one another until we
combine them using Boolean Commands at a later stage.

We have selected Map Term to Subject heading again before
executing this new search to take advantage of any suitable
Subject headings that may be presented.

Again, ‘doctor patient communication’ is not a Subject
heading (Figure 12), but Physician—Patient Relations 1ooks
promising, and it was not a heading that we saw under
Communication. To see its context in the organization of
MeSH, we will click on Physician—Patient Relations and go to
the Tree Display.

In the MeSH hierarchy, Physician—Patient Relations is
placed under Professional-Patient Relations, which in turn is
under Interpersonal Relations (Figure 13).

In the Scope Notes, Physician—Patient Relations is defined as
“The interactions between physician and patient’; Interpersonal
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Building the search history with another related phrase.

Relarions is defined as ‘The reciprocal interaction of two
or more persons’. Interpersonal Relations seems a bit vague,
but because of its similarity the commonly used phrase
‘interpersonal skills’ it is probably worth selecting.

It is arguable whether or not at this point we should simply
select and explode Interpersonal Relations in the same way we
did for Communicarion. For this example, we want to illustrate
the selection of multiple Subject headings from the Tree
Display so we have selected Interpersonal Relations and
Physician—Patient Relations and will continue with those two,
which are by default combined with OR (see Figure 8a).

Combining synonymous search sets

In the previous steps we have tried to illustrate the process of
building up a sensitive search history by submitting standard
phrases used in discussing communication skills, matching
them to Subject headings, and augmenting those with free-text
searches. Figure 14 shows the search a few steps forward
from our selection of the Subject headings Inzerpersonal
Relarions and Physician—Patient Relations. Set 4 shows a free-
text phrase search for ‘doctor patient communication’—note
that some search interfaces require phrases to be surrounded
by quotation marks, but this is not required here. Set 5 shows
a free-text search for interpersonal and skills within three
words of one another, just as we did for communication skills
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Vv 1D Mapping Display i
Combine selections with:

Your term mapped to the following Subject Headings:

Click on a subject heading to view more general and more specific terms within the

tree.

Select Subject Heading Explode Focus Scope
I Physician-Patient Relations O O 7]
O Communication O O i
O Truth Disclosure C O i
O Carcinoma, Small Cell | | 7]
O Neoplasms u O 2]
O Lung Neoplasms | O i
(] Attitude to Death | O B
O Patient Satisfaction O O b
m| Consumer Satisfaction O O b
O Patient Participation m (| i
- doctor patient communication.mp. search as

Keyword

Figure 12. Mapping Display for doctor patient communication.

- M.Interpersonal Relations
I” Dissent and Disputes

" Intergenerational Relations

= I Interprofessional Relations

I Interdisciplinany
Communication

I™ Physician-Murse Relations
™ Negotiating
[T Professional-Family Relations

I” Dentist-Patient Relations
I” Nurse-Patient Relations

™ Trust

- [ Professional-Patient Relations

W Physician-Patient Relations
" Researcher-Subject Relations

29059 I r Y
1035 [ O i
895 [T r B
26283 I r i
952 I O i
737 O i)
2095 IO r i
6515 I r i
12283 T r i
5625 [ ] i)
18250 [ O i)
38512 O O i
33 O i
1075 T O i)

Figure 13. Tree Display for Physician-Patient Relations.

in set 2. The sets in the history are still not associated with
one another.

The next step is to combine the sets (this could also wait
until the very end). We want articles within any of the sets,
so we want to combine using the Boolean command OR.
We have typed ‘1 or 2 or 3 or 4 or 5’ in the input line—or
we could have clicked on the Combine tool at the top of the
Main Search page:

»

Combine

If we had wanted to use another Boolean command, we
could have typed ‘1 and 2, etc.” or ‘1 not 2’ depending on
what is appropriate. Clicking on Perform Search will execute
the combination. See set 6 in Figure 15 for the results of this
combination.

As shown in Figure 15, we have begun to search for terms
related to the idea of objective structured clinical examina-
tions. Set 7 in Figure 15 shows a free-rext search for the
acronym, OSCE. We found that there is no Subject heading
specific to the idea of OSCEs, so we are relying on free-text
searches. If a term has a commonly used acronym or
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# Search History Results | Display g
1 exp Communication/ 183377 E

{communication adj3 skills).mp.
2 [mp=title, abstract, cas registry/ec 2299 Display
number word, mesh subject heading]

interpersonal relations/ or physician-

66593 Displ
patient relations/ isplay

doctor patient communication.mp.
4 [mp=title, abstract, cas registry/ec 295
number word, mesh subject heading]

(interpersonal adj3 skills).mp. [mp=title,
5 abstract, cas registry/ec number word, 852
mesh subject heading]

=)
w
N2,
£

QD Perzonal Account () Sawed Searches Q) Save Search History () Delete Searches

Enter Keyword or phrase: M Map Term to Subject Heading

[1or2or3ordars & Ferformﬁurch )

Figure 14. Combining a cluster of synonymous search sets with OR.

# Search History Results | Display ?
1 exp Communication/ 183377 %
2 (communication adj3 skills).mp. 2299
3 :Dnatggir:;lz:;‘:Sl?tlonsf or physician 66593
4 doctor patient communication.mp. 295
5 (interpersonal adj3 skills).mp. 852
6 [torZor3ordors 238145
7 |OSCE.mp. 308

(D Personal Account () Saved Searches () Save Search History () Delete Searches

Enter Keyword or phrase: FMap Term to Subject Heading
Iubjective structured clinical exam$ o Perform Search

Figure 15. Using the truncation symbol.

abbreviation, it is important to include a search for it as well fact that examination could appear as exam, exams,
as for the complete phrase. examination or examinations. When you truncate a word,
be sure not to make the root too small (so that you get
irrelevant words) or too big (which will restrict the number of
relevant variations). The right-hand truncarion symbol here is
$, but it varies from one search interface to another (* is a
Free-text searching is more effective if you allow for variations common truncation symbol).

of words by truncating the ending. In Figure 16 we have Internal zruncation can be used within a word to allow for
entered ‘objective structured clinical exam$’ to allow for the variations in spelling. Figure 16 shows ‘standardi#ed

Truncation—right-hand and internal
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# Search History Results | Display ?
1 exp Communication/ 183377 \E %
2 {communication adj3 skills).mp. 2299 ‘LT]
5 ;nat;;iir:;:lr;i;:i?tlonsf or physician 66593 |Lplavl
4 doctor patient communication.mp. 295 W]
5 {interpersonal adj3 skills).mp. 852  Display |
6 |tor2or3ordor5 238145 || Display |
7 |GSCE.mp. 08 || pisplay |
a8 objective structured clinical exam$.mp. 329 Tplav]
9 patient simulation/ 591 @
10 simulated patient$.mp. 467 >W|
D Personal Account () Saved Searches (@ Save Search History () Dalete Searches
Enter Keyword or phrase: [T Map Term to Subject Heading
[standardi#ed patients W

Figure 16.

Internal truncation.

Enter Keyword or phrase:

™ Map Term to Subject Heading

|test$ or exam$ or assessh

i Perform Search )

Figure 17. Entering multiple free-text words.

patient$’ in the input line—this search statement will retrieve
‘standardised’ and ‘standardized’.

Set 9 in Figure 16 shows a Subject heading search for
patient simulation—this Subject heading was presented in the
Mapping Display when we searched for ‘simulated patients’
and is defined in its Scope Note as “The use of persons
coached to feign symptoms or conditions of real diseases in
a life-like manner in order to teach or evaluate medical
personnel’. It seems appropriate to our enquiry, SO we
included it, as well as a free-text search for the phrase
‘simulated patient$’ in set 10. As you will have anticipated,
‘patient$’ will retrieve the singular and plural forms of that
word.

We need to refine our searches for ‘patient simulation/’,
‘simulated patient$’ and ‘standardized patient$’ so that they
are somehow related to the idea of examination. Figure 17
shows how multiple words can be entered all at once. This is
pretty successful for free-texr searches when all of the
terms are to be combined with the same Boolean command.
This is not usually good practice, though, as it does not
allow you to see what Subject headings would be presented
by the search interface, nor does it let you see how successful
the individual terms are by letting you see the number of
results each separate word generated. It does save time,
though!

Figure 18 shows further development of the search history
with the addition of set 13, which shows how to combine sets
using more than one Boolean command at once. Just like
algebra, the darabase software knows to combine the sets in
parentheses first. Set 13 will retrieve records about patient
simulation or standardized patients (sets 9 to 11) and also
about tests or exams or assessment (from set 12).

It is possible to make more complex combinations by
nesting parentheses—for example, ‘7 or 8 or ((9 or 10 or 11)
and 12)’ would give us the same results as the combination
“7 or 8 or 13’.

Combining the groups of synonyms

The last area to search on for our query is to do with the idea
of ‘undergraduate medical students’. Two relevant Subject
headings are returned when we search for that phrase:
Education, Medical, Undergraduate and Students, Medical.
These Subject headings can be augmented by free-text
searches for ‘undergraduate$’ and ‘medical student$’
(see Figure 19).

Set 19 in figure 19 sums up the synonyms for under-
graduate medical students.

Now we are ready to combine our three subject areas—
this is shown in set 20 (Figure 19), where the numbers 6, 14
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# Search History Results | Display g
1 exp Communication/ 183377 %
z (communication adj3 skills).mp. 2299 @

3 :)nat;g?r:;r;i:;’:sliuonsl‘ or physician B
4 doctor patient communication.mp. 295

3 (interpersonal adj3 skills).mp. 352 Display

6 |lorzor3ordor5 238145
7 |OSCE.mp. 208 Display

B objective structured clinical examS$.mp. 329 _ pisplay |

9 patient simulation/ 591
10 simulated patientS.mp. 467
11 standardi#ed patient$.mp. 629
12 (testS or exam$ or assessS).mp. 2292852 || bisplay_|
13 |(9or10or11)and 12 918

QD Fersonal Account () Saved Searches Q) Save Search History @ Delete Searches

|?DrBor13

Enter Keyword or phrase: [~ Map Term to Subject Heading

Figure 18. Using more than one Boolean command at once.

# Search History Results | Displa

1 exp Communication/ 183377 Display

2 {communication adj3 skills).mp. 2299 Display
3 Ln;;;ﬁr:;r;i;:i?twnsf or physician 66593
4 |doctor patient communication.mp. 295
5 {interpersonal adj3 skills).mp. 852 @
6 |tor2or3ordors 238145
7 |OSCE.mp. 308 |[oislay |
8 objective structured clinical exam5.mp. 329
9 patient simulation/ 591 _ Display |
10 |simulated patientS.mp. 467
11 |standardi#ed patientS.mp. 629 [ pisplay |
12 (tests or exam$ or assess$).mp. 2297852 Wl
13 |19 or10or 11) and 12 918 |[ isplay |
14 |7ordor13 1215 |[Btelay ]
15 Education, Medical, Undergraduate/ 10040
16 |Students, Medical/ 10180 || Bisplay |
17 |undergraduate$.mp. 8307 | bi

18 medical student$.mp. 10464

19 150r 16 or 17 or 18 28220

20 6 and 14 and 19 138

Figure 19. The finished search history.
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and 19 represent the synonym clusters for communication
skills, OSCEs and undergraduate medical students.

A total of 138 results is not very many to look through—in
fact, it is rather a small number of results for a search that
intends to be sensitive. We will look a bit later at how we
could limit the results by setting some other parameters, but
first we will look at some of the results to see how relevant
they are.

Search results and how to use them to refine
your search

It is always worth looking at search results at intermediate
stages of datrabase searching to see if they are the sort of results
you were looking for, and how you might refine your search

BEME Guide No. 3: Part 2

to make it more specific or more sensitive, or both. We have
not looked at results yet in this sample search in the interests
of space, but the following points would be useful for looking
at results at any stage.

Figure 20 shows the first handful of results from the
search—they look promising, and most even have ‘commu-
nication skills’ in the title. The Complete Reference is a valuable
source of additional information about the article—we will
look at the complete reference for the first article (complete
reference does not mean the full text of the article).

The Complete Reference gives full bibliographic details
about the article, but many records also have an abstract and
other useful metadata, or descriptive information.

The Complete Record lists the Subject headings that have
been assigned to that article by the indexer, and if you find an

Results of yvour search: 6 and 14 and 19
Citations displayed: 1-10 of 138

Go to Record: |1 @

Custormize Display Reset Display

Citation Manager e Help » Logoff

™ 1. Wiskin CM. Allan TF. Skelton JR. Hitting the mark: negotiated marking and
performance factors in the communication skills element of the VOICE examination.
[Journal Article] Medical Education. 37(1):22-31, 2003 Jdan.

Ul: 12535112

Abstract o Complete Referenc. Ovid Full Text o Library Holdings
™ 2. Srinivasan J. Observing communication skills e R o=t onsent: an
examiner's experience. [Journal Article] Annals of the Royal College of Physicians &

Surgeons of Canada. 32(8):437-40, 1999 Dec.,
Ul: 12378709

abstract o Complete Reference o Library Holdings

I~ 3. Towle A. Hoffman J. &n advanced communication skills course for fourth-year,
post-clerkship students. [Journal Article] Academic Medicine. 77(11):1165-6, 2002
Now.,

Ul: 12431945
Abstract & Complete Reference o Library Holdings

™ 4. Wagner PJ. Lentz L. Heslop SD. Teaching communication skills: a skills-based
approach. [Journal Article] Academic Medicine, 77(11):1164, 2002 Nov.

Ul: 12431944
Abstract o Complete Reference o Library Holdings

™ 5. Wilson BE. Performance-based assessment of internal medicine interns:
evaluation of baseline clinical and communication skills. [Journal Article] Academic
Medicine, 77(11):1158, 2002 Nov.

Ul: 12431935
Abstract ¢ Complete Reference o Library Holdings

I~ 6. Makoul G. Altman M. Early assessment of medical students’ clinical skills.
[Journal Article] Academic Medicine, 77{11):1156, 2002 Now.

Ul: 12431933
Abstract & Complete Reference o Library Holdings

I 7. Rees C. Sheard C. McPherson A. Communication skills assessment: the
perceptions of medical students at the University of Mottingham. [Journal Article]
Medical Education. 36(9):868-78, 2002 Sep.

Ul: 12354250
Abstract o Complete Reference o Ovid Full Text o Library Holdings

Figure 20. Search results in Title Display.
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article that is useful for your search query, then having a look
at the Subject headings in its database record could give you
some additional search terms to find more articles on the
same subjects. The record in Figure 21 has the potentially
useful Subject headings Clinical Competence and Educational
Measurement listed—terms that might give good results when
combined with the idea of communication skills. The Subject
headings that have asterisks next to them are ‘Focus’ ones (see
Figures 7a and 7b).

The abstract is another potential source of search terms:
this one mentions an exam specific to communication
skills that would be worth following up. Note also that the
phrase ‘role players’ is used as a synonym for standardized
patients.

You may also be able to identify why irrelevant records
have appeared—for example, are any of the search terms
consistently retrieving records wide of the mark, making it so

that you want to remove the terms from your search? Free-text
searches are particularly guilty of this. Alternatively, you
might be able to pinpoint irrelevant topics that you could
exclude from your results by using NOT to combine them
with your useful search terms (remember to use NOT with
caution).

Refining tools: Limits and search filters

Limits

There are various parameters or limits you might consider
when designing a query—search interfaces have various easily
applied limits. Date limits are routinely available, but can be
marginally more complicated to use if the database differ-

entiates between the date when the citation was published
and the date when it appeared in the database (the former

Authors
Wiskin €4, Allan TF, Skelton JR.
Institution

Title

element of the WOICE examination.
Source

Medical Education. 37(1):22-31, 2003 Jan.
Abbreviated Source

ted Educ. 37(1):22-31, 2003 Jan.
NLM Journal Code

mz3, 7608655
Journal Subset

|44
Country of Publication

England
MeSH Subject Headings

Analysis of Variance

Clinical Competence / st [Standards]

*Communication

Department of Primary Care and General Practice, Medical Schoal, University of Birmingham,
Edgbaston, Birmingham B15 2TT, UK. C.M.Wiskin@bham.ac.uk

Hitting the mark: negotiated marking and performance factors in the communication skills

*Education, Medical, Undergraduate / mt [Methods]

"Educational Measurement

England

Female

Human

Male

Patient Simulation

Reproducibility of Results
Ahbstract
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INTRODUCTION: Communication skills assessment is complex. Standardised patient use is
widespread, but anxiety exists around the use of role players as assessors of competence in high
stakes examinations. This study measures the level of agreernent between scoring examiners and
rale players, and considers their influence on each other. Examiner status and question choices are
analysed as variables. METHOD: The valid oral interactive contextualised examination [VOICE] is a
general practice examination styled as an objective structured clinical examination [OSCE) of
six 15-minute stations, which include two role-played consultations with professional role players,
The examination candidates are final year medical students, Clinical components are examined
by a general practitioner [GP). Communication skills are assessed by these examiners in
conjunction with the role players, through a process of negotiation. Descriptive

professionalism/ attitude bandings are used as percentage-scoring guidelines. Checklists are not
used, Far this study, the initial (independently] perceived marks of the two scoring groups and
their agreed final [awarded) marks were recorded, along with other variables including gender,
performance factors, demographics and the nature of the question. Data represents 512 students

Figure 21. The Complete Record.
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usually being of most utility). Geographic limits can be used
to isolate population groups or areas of publication but
limiting a search by geographic area is usually only possible
by the combination of Subject headings and free-text searches
described earlier.

Figure 22 shows Ovid limits available for Medline, and
just to illustrate what happens, we have selected various
Review publication types.

The search results are now reduced to seven—really too
few for a search aiming to be sensitive but, for a quick search
intended to retrieve a sample of what is available, limiting like
this is a useful tool.

Search filters

A search filter is a series of search commands designed to
retrieve a particular type of result. Filters might be created to

DLV uide INo. 5. I'a

locate a particular type of study (e.g. controlled trials) or
query specific (participants, educational aspects, outcomes)
studies (e.g. undergraduate students, OSCEs, or compe-
tences). Many filters exist on the web, though these are
primarily of use to pure medical searches. Once you have
created your own successful strategies, you might want to
save them and rerun them when you need to filter future
searches.

Search Examples

Though these examples are based on Medline searches done
via Ovid, the exact syntax displayed has often been simplified.
Each example shows:

® the search query;
® the search strategy;
® 3 text description of each line of the strategy.

® 18 medical studentS.mp, 10464
@, 19 15 or 16 or 17 or 18 28220
o 20 6 and 14 and 19 138

Limit to:

‘.) I~ English Language
i.s) ™ Owid Full Text Available
!U' [~ hale

B ™ Evidence Based Medicine Reviews B T ALEBMR Article Reviews @ [ Topic Reviews <«Cochranes
ij I Article Reviews <ACP Journal Clubs i I Article Reviews <DARE»
Q ™ Review Articles

_‘:} [ Latest Update

i ™ Female

5;1) ™ Human

!";-) [ ibstracts
i ™ &nimal

y ™ &k Journaks

E-} Publication Year l' "l.l- vI

L Languages

Afrikaans ﬂ
Albanian

Arabic

Armenian

Azetbaijani i

iy Publication Types

Foviow of Reponed Cases

i) Journal Subsets

To select or remove multiple items from a list below, hold down the Shift, Ctrl, or "Apple" key while selecting,

i foe Groups

All Infant <birth to 23 maonths»

All Child <0to 18 yvears> —
All Adult <19 plus yvears>

MNewbarn Infant <birth to 1 maonth>
Infant <1 to 23 months> hd|

!'; Animal Types
Cats

Cattle

Chick Embrya
Dogs

Goats hd|

AIDSMHMY Journals

AlM Journals

Bioethics Journals

Biotechnology Journals
Communication Disorders Journals

Figure 22. Limits.
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T

19 15 or 16 or 17 or 18
20 & and 14 and 19

28220

138 | pispl _|I
isplay l

i Display I}

21

limit 20 to (review or review, academic or review,
multicase or review, tutoral or review literature)

F . Display I

Figure 23. Limit results.

The examples have been constructed to illustrate aspects discussed
in the guide—refinements and alternative approaches are obviously
possible.

Search Example 1: Find citations about the OSCE.

1 osce [free-text]
2 objective structured clinical exam$ [free-zext]
3 lor2

(1) OSCE is not a MESH. When it fails to map to
Medline’s subject headings, a free-text search must be
conducted.

(2) When searching an acronym, the full term should also
be searched. A search for one or the other alone will
almost certainly miss citations. The term examination is
truncated to exam$ to find all possible alternative
suffixes (exam, exams, examination, examinations, etc.)

(3) The Boolean OR combines the sets, and retrieves any
results found in both.

® Note: Ovid assumes a free-text search is a phrase search.
Use Boolean logic if it is not.

Search Example 2: Locate records that focus on teaching
hospitals that were written between 2001 and 2002.

1 *Hospitals, Teaching/
2 limit 1 to yr = 2001-2002

(1) There is a MeSH for teaching hospitals. Because an
emphasis on the term is desired (rather than any
mention of teaching hospitals) the focus (*) is used.
The Focus box should be ticked when the subject heading
is selected.

(2) Time limits can be easily specified.

® Note: Focus is up to the discretion of the individual
indexing each record—which unfortunately means it is not
always objective or consistent:

—Use Focus to reduce large sets to smaller, more specific
ones.
—Do not use Focus when you need every possible record.

® Note: Some databases allow two types of time limit: date
of publication (as above) and date of entry (i.e. the year the
citation was indexed in the database).

Search Example 3: Find citations that have been indexed as
being about both medical education and role play.

1 exp education, medical/
2 Role Playing/
3 1and2

478

(1) This is the MeSH for medical education. It is exploded
(exp) as there are many relevant subordinate terms that
should be included.

(2) There is a MeSH for role play; exploding is not required
as there are no subordinate MeSH.

(3) The Boolean and combines the two sets.

® Note: An added free-text search for role play will potentially
yield more results, but will almost certainly include more
irrelevant results.

Search Example 4: Find citations regarding curriculum and
palliative care. The results should have an emphasis on
curriculum while discussing any aspect of palliative care.

1 *curriculum/
2 Palliative Care/
3 1and?2

(1) Curriculum is a MeSH. Because an emphasis on
curriculum is required the term is focused (*). It is also
exploded (exp) to broaden the possible number of
results. An examination of the exploded terms subordi-
nate to curriculum shows they are relevant.

(2) Palliative care is also MeSH. There are no subordinate
terms to palliative care, so exploding is not necessary.
Because any article that mentions palliative care is wanted
it is not necessary to focus.

(3) The Boolean and combines the two sets.

Search Example 5: What citations exist on the use of the
Interner and distance education?

Education, Distance/

distance adj2 (learn$ or teach$ or educat$) [ free-rext]
lor2

Internet/

3 and 4

U s 0N~

(1) Distance education is a MeSH, but as the term has no
subordinates no exploding is unnecessary.

—This free-text search finds results that indexing has
missed.

—It will frequently become apparent that the controlled
vocabulary is missing terms (low search semsitivizy).
If you suspect this, add a free-text search.

—The parentheses (nesting) around the three zruncared
terms ensure that these are found first (i.e. any possible
ending of the words learn, teach or educate) and the
Boolean or ensures that any record that contains any
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@)
(3
@

©)
(6)

The nested search results are then found anywhere
within two (adj2) words of distance.

It is also possible to have searched the truncated/nested
terms separately before combining.

The Boolean OR combines the first search sets.
Internet also is a MeSH without subordinate terms.
Both concepts are combined.

® Note: A simple exclusion strategy can be used to
determine whether a free-text search is needed to supple-
ment a controlled vocabulary search. In the example
above, searching 2 not 1 would create a set that contains
everything that the free-text search retrieves that the MeSH
search does not. By looking at the results one can gauge
whether to include (or refine) the free-text.

Search Example 6: Locate citations that discuss trends in
telemedicine.

1
2
3
4
5
6
7

exp *TELEMEDICINE/td [Trends]
exp *TELEMEDICINE/

exp Forecasting/

2 and 3

future.ti.

2 and 5

lor4or>5

(1) Telemedicine is a MeSH.
(2) Exploding the term broadens the search to reach

subordinate terms, while it should be focused to ensure
that telemedicine is discussed in enough detail to be
relevant.

(3) While most subheadings in Medline are not relevant to

medical education, in this instance the subheading
‘trends’ is relevant.

(4) However, if the search is to be more comprehensive

alternative steps should be taken:

(5) The telemedicine MeSH without the subheading.
(6) Trends is not a MeSH, but the MeSH Forecasting is a

good synonym.

(7) The Boolean AND combines 2 and 3.
(8) Another option is to look for the word ‘future’ in the

title field.

(9) The title search is combined with the exploded and

focused telemedicine search.

(10) All three strings are combined with OR.

® Note: Exclusion strategies (e.g. 4 not 1, 7 not 1, 4 not 7,
etc.) would reveal that there are relevant citations to the
topic in each

Search Example 7: Any citations in Medline that mention
the GPAS (General Practice Assessment Survey).

U 3O U1 s N~

General Practice Assessment Survey [free-text]
gpas

grade point average$

gastroprotective agent$

genetically prone to audiogenic seizure$
3or4or5

6,7, 8

1or7

5EM wide No. 3: Part

(1) Free-text search for the full wording. There is no MeSH.

(2) Because the subject is frequently referred to by its
acronym, this must be searched as well.

(3) Unlike the OSCE search (above) the GPAS acronym
search retrieves many false /4izs. By scanning the results
of this line other uses of the GPAS acronym can be
found. Grade point average(s) is one.

(4) Gastroprotective agent(s) is another.

(5) All three (lines 3-5) require rruncation ($) to pick up
possible plural forms.

(6) The false hirs are combined with the Boolean OR.

(7) The false hirs are eliminated from the GPAS total.

(8) The improved results from the acronym search are
combined with the free-text phrase search.

Search Example 8: A free-text search for multiple-choice
questions within medical education.

1 (mcq or mcqs)

2 (multiple adj choice adj (test$ or question$ or exam$))
3 exp education, medical/

4 (lor2)and?3

(1) Finds the singular and plural for the acronym.
(2) A complex line:

—The double parentheses are searched first; in this case
the truncated version of question and its synonyms are
searched

—The software then searches left to right (multiple
beside choice beside question/synonyms)

—It uses the adjacency (adj) command to indicate the
words must be beside one another (rather than adj3,
which would allow them to be three words apart)

(3) Retrieves exploded medical education citations.
(4) (1 or 2) and 3.

Search Example 9: Create a broad strategy to locate any
possibly relevant educational citations within Medline.

1 exp Education/
2 exp Learning/
3 ed.fs.

4 lor2or3

(1) It is critical to explode education because there are so
many smaller terms beneath it and tens of thousands of
citations would be missed without the explosion.

(2) Learning is not subordinate to Education and needs to
be searched (and exploded) separately.

(3) There is also a floating subheading for education, and
this command will find all citations that have been
affixed with that subheading.

(4) The lines are combined. Many (tens or hundreds of
thousands) educationally relevant citations have only
one of these headings/subheadings. See how many
yourself by running exclusion strategies, e.g. 2 not 1,
1 not (2 or 3).

® Note: This search could be considered a search filter.
It could be run and then combined with a subject search.
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Search Example 10: A comprehensive search for problem
based learning within dental education.

Problem-Based Learning/
experiential
active
case based
problem based
pbl
exp EDUCATION/
exp LEARNING/
9 ed.fs.
10 6o0or7o0r8
11 10 and (2 or 3 or 4 or 5 or 6)
12 lorll
13  exp Dentists/
14 dentist$ or dental
15 13 or 14
16 12 and 15

[o e B« RO R O R O

(1) Problem based learning is a MeSH, but does not need
to be exploded (no subordinate terms) or focused
(wanting anything on the concept).

(2) Indexing for the MeSH is not comprehensive and
free-texr must supplement the first search command.
Users can decide on their own synonyms and/or see
the Used For terms from the Scope notes.

(3) A second synonym.

(4) A third.

(5) Problem based learning does an automatic phrase
search for the free-text.

(6) Finally, pbl is a frequently used acronym that appears
in citations that are exclusive of the options above.
Unfortunately PBL can also mean ‘peripheral blood
lymphocytes’, amongst other things, and this line
needs to be qualified to ensure the context is
educational.

(7) Exp EDUCATION/ or education uses the exploded
MeSH.

(8) Learning or exp LEARNING/ uses the exploded MeSH
and the free-text in addition.

(9) Searching ed.fs. finds all citations with the floating
education subheading.

(10) Combines all broad descriptors for education/learning.

(11) The education/learning descriptors are combined with
the ambiguous pbl and the synonyms.

(12) Combining these lines identifies all relevant problem-
based learning citations.

(13) The exploded MeSH for dentists (dental education is
covered by the explosion in line 8).

(14) A free-text search for dental as well as dentist, dentistry,
etc. in case no subject heading has been assigned.

(15) The dental components are combined with OR.

(16) The final two sets are combined with AND.

Search Example 11: Any use of portfolios for assessment in
an educational environment.

1 portfolio$ [free-text]

2 exp education/

3 exp learning/

4 1and (2 or 3)

5 exp Educational Measurement/
480

6 assess$ [free-text]
7 evaluat$ [free-text]
8 apprais$ [free-text]
9 5o0r6or7or8
10 4 and 9

(1) Portfolio is not a MeSH and must be searched as free-
text. The truncation identifies both singular and plural
for the noun.

(2) As any education environment is desired, the MeSH
educarion should be exploded.

(3) Learming is a MeSH that is not subordinate to education
and is relevant to the search. (*Note: Depending on
the search query, learning should be considered as an
addition to education MeSH as it can improve
sensitivity significantly.)

(4) The nesting ensures either of the MeSH is searched
first; the results are then combined with the free-text
search.

(5) Searching for assessment in Medline is problematic.
There is a MeSH that covers the concept (Education
Measurement), but unless the user knows this already
the term he/she enters is unlikely to map to the correct
MeSH. Furthermore, indexers do mnot always use
Education Measurement and in order to be comprehen-
sive a free-text search must complement the controlled
vocabulary.

(6) Assess$ picks up all the variations of assessment
e.g. assessor, assessed, assessing etc.

(7) The various permutations of evaluation must also be
searched. Thedefinition ofassessmentcandifferbetween
authors, abstracters, indexers, and geographical areas
and synonyms for assessment must be searched.

(8) Appraisal and its derivatives should also be searched.
Adding the free-text steps 6, 7 and 8 will decrease
overall search specificity, but it is necessary to improve
the inadequate search semsiziviry from educational
measurement.

(9) The Boolean OR combines the MeSH with all free-text.

(10) The assessment concepts are added to the statements
that identified portfolios within education or learning.

Managing information

Bibliographic management software is a valuable tool for
anyone regularly reviewing the literature or collecting
references and information sources in specialist subject
areas. Essentially, bibliographic management software is
personal database software purpose built for organizing
bibliographic references to information resources, whether
the resources are journal articles, book chapters, websites, or
in other formats.

These are personal databases that allow (with variation
between products):

® ecasy searching,
references;

® importing of records from databases like Medline;

e removal of duplicate references (very useful for compiling
search results from multiple dazabases, e.g. Medline and

sorting and extracting of relevant
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® insertion of references during writing, without re-keying or
copying and pasting citations;

® automatic formatting of citations in styles required by
publishers.

Some of the most well-known commercially available products
are EndNote (http://www.endnote.com/), ProCite (http://
www.procite.com/) and Reference Manager (http://www.
refman.com/) (all of which are now owned by the Institute
for Scientific Information). Shapland (1999) has produced a
comparison of Papyrus (http://www.researchsoftwaredesign.
com/) with these and other products, which is helpful in
assisting prospective users to choose a suitable package.

Recent releases or add-ons of some bibliographic manage-
ment products allow users to make their personal darabases
available to others via the web in a searchable format
(the Association for Health Information and Libraries in
Africa and WHO have used this facility to provide access
to the African Index Medicus (http://whqwings.who.int/RIS/
RISWEB.isa/).

Most bibliographic software is client based—that is,
installed on a computer (or local network drive), but there
is a trend toward remote server-based software that is
accessible via the World Wide Web. This is of benefit to
those who move regularly between computers and have
reliable and inexpensive access to the Inzerner. Two products
in this format are RefWorks (http:/www.refworks.com/)
and WriteNote (http://www.writenote.com/). Functionality
of these server-based products is limited compared with
client-based software, but this is an area worth watching.

A BEME Approach to Searching

The real voyage of discovery consists, not in seeking
new landscapes, but in having new eyes. (Marcel
Proust, 1871-1922)

Too many people search in the patterns and methods they are
used to, consulting the same sources in the same way they
have always done. For BEME a search needs to be flexible.
BEME’s nclusive approach to research and practice is also
reflected in its evidence searching methods. Any systematic
search requires a number of sources to be consulted, but this
guide has illustrated how important it is for medical
education to consult a wide variety of sources. These sources
not only span education and medicine/health but also cross
professional boundaries within education and health. Search
strategies must be broad and nclusive, and potential evidence
not dismissed either because of its source (be it peer-reviewed
or grey lterature) or the methods by which it was found
(database, web search or word-of-mouth).

A notable difference between BEME’s search methods
and that of systematic medical searches is illustrated by the
use of search filters. These pre-constructed searches are
frequently employed in medical searches to help answer
clinical problems. Originally these filters were based on work
done at McMaster University (Haynes, 1994), and they have
been widely implemented and adapted. Depending on the
type of clinical question (aetiology, diagnosis, prognosis and
therapy) a filter is selected to retrieve the type of study design
deemed to be most suitable for these clinical questions. With
medicine’s emphasis on methodologies, there are also filters
to extract particular study designs.

BEME Guide No. 3: Part 2

However, from its onset, the BEME Collaboration has
favoured an inclusive approach with regard to study design,
and consequentially has not required searches to isolate
particular methodologies. Not only is medical education
research broadly dispersed across all types of study design,
quantitative and qualitative, but the ongoing work by such
groups as the BEME Collaboration indicates that inclusive-
ness may serve medical education better than exclusion.
In fact, given that medical education research design is not as
rigidly defined and implemented as in medicine, it might not
even be presently possible to design comparable filters—even
if it were desirable.

A look ahead

A consistent theme throughout this guide has been the
difficulties presented by lack of standardization—of informa-
tion sources, publication formats and search methods.

Relief, however, may not be too far off in the future.
International standards for metadara are currently being
established by groups such as IMS (www.imsglobal.org/)
and Dublin Core Metadata Initiative (http://www.dublincore.
org/). As standards become available and are adopted, many
of the current time-consuming and frustrating experiences
faced will be alleviated whether searching darabases or the
Internet.

The technical meradara initiatives mentioned above would
set the frameworks for interoperability, but medical educa-
tion still requires interpretive (descriptive) metadata. These
interpretive metadata would define the concepts and pro-
cesses unique to medical education, as well as the concepts
and processes shared with other professions. The Medical
Education Thesaurus Research Organisation (METRO)
(http://srvl.mvm.ed.ac.uk/metro/index.asp) has already set
out to do this. Sponsored by LTSN-01 (www.ltsn-01.ac.uk/)
and NHS Education for Scotland (www.nes.scot.nhs.uk), the
group aims to have identified, created and/or mapped
relational descriptors for medical education within Britain,
with the ambition to then extend and apply the work through
international collaboration.

While comprehensive searching for medical education
presents difficulties that are tangible (though it is hoped that
this guide prevents them from seeming insurmountable!),
the progress towards standardization offers great promise.
Standardization will not mean assimilation. Instead it will
allow the exchange of the rich and diverse ideas and
experiences between medical education’s dispersed profes-
sionals and practitioners.

Opinion is that exercise of the human will which
helps us to make a decision without information.
(John Erskine)

Yet retrieving the information is just one step in evidence-
based practice; information retrieval is followed by appraisal
and synthesis. At time of press, the first Topic Review
Groups of the BEME Collaboration are completing their
systematic reviews, which will begin to be published in the
latter half of 2003. As their work is reviewed and shared,
it is hoped one can look forward to future BEME guides
that further enable medical educators to base their practice
on best evidence.
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on NT, available at: http:/www.cse.bris.ac.uk/ccmjs/rmeval99.htm
(accessed 20 May 2003).

WiLson, P. (2002) How to find the good and avoid the bad or ugly: a
short guide to tools for rating quality of health information on the
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Glossary

Ancestry The process of searching the bibliographies of

searching relevant papers to discover references missed
by other methods.

Bibliographic A database containing bibliographic informa-

database tion about publications, such as title, author
and so on, but not usually the full text of
publications.

Blogs ‘Web logs’. Individuals’ chronological per-
sonal writings and collected links.

Boolean AND, OR and NOT are combining

algebra commands that you can use to combine
search terms and therefore refine your results.
Boolean algebra is also known as ‘Boolean
logic’ and the commands as ‘logical operators’.

Broader In the context of Subject headings, means a
Subject heading that is more general in scope
or at a higher level in the hierarchy of the
Controlled thesaurus.

Concepts, The subject(s) of a search. Search concepts

search can be ideas, theories, outcomes, interven-
tions or populations.

Controlled A controlled thesaurus is a list of standard

thesaurus subject terms from which indexers select

[or index or subject headings to describe the content of

vocabulary] articles or other publications in a consistent
manner.
Database A structured electronic information file,

maintained to facilitate the retrieval of infor-
mation.
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Database
fields

Exhaustivity

Explode

Focus

Free-text
search

Granularity

Grey literature

Hand search-
ing

Hit

Html
Hyperlink
Inclusive

Indexing

Internet

MeSH

Metadata

A logical defined unit of data, e.g. author,
subject heading, year.

The level of subject detail to which publica-
tions are described by indexers—ideally,
a Controlled thesaurus should be compre-
hensive.

Exploding a subject heading retrieves all its
smaller subordinate terms. In general, it is
always a good idea to Explode to ensure a
search is comprehensive.

When you search a subject heading with
Focus, that subject heading will be an
essential concept to all results retrieved. This
reduces the number of results and may result

in missed items, but increases the relevance.

A search that will look for a term or phrase in
all specified or available fields, regardless of
contextual meaning.

The degree of description or detail; related
to the scope of terms, particularly with regard
to the level of detail indicated by Subject head-
ings, where high granularity is equivalent to a
very narrow subject heading and low granular-
ity is equivalent to a broad subject heading.

That which is produced on all
of government, academics,
industry in print and electronic formats, but

levels
business and
which is not controlled by commercial pub-
lishers (4th International Conference on Grey
literature, 1997).

Hand searching is literally the searching of
print (or electronic) journals volume by

volume, issue by issue, article by article.

A search result—referring to the records
matching your search term.

Hypertext mark-up language—most web

pages are written with this.

A link that takes your web browser to another
location.

Encompassing all the concepts described.
Synonymous with sensitive.

The process of classifying an item (for
example an article) with subject descriptors
to make it easier to retrieve.

The worldwide network of computer net-
works.

Medical Subject heading—the terms in the
Controlled thesaurus created by the National
Library of Medicine and used by indexers to
describe the content of articles indexed in
Index Medicus (and therefore PubMed and
Medline).

Descriptive information, such as bibliographic
details, but also subject headings, publication
type, language, etc. A bibliographic database
like Medline is full of metadata, but not
usually the full-text articles (that is, the actual
data).

Methodology
filter

Narrower

Polysemy

Precision

Proximity
operator

Qualitative
research

Quantitative
research

Recall

Scope

Search engine

Search filter

Search
interface

V. uiae INo.

A ‘ready-made’ search of terms that will retrieve
specific types of reports, e.g. cohort studies,
controlled trials, diagnostic use, etc. Filters
are not usually subject specific—they are
meant to be applicable to any subject search.

In the context of Subject headings, means a
Subject heading that is more specific in scope
or at a subordinate level in the hierarchy of
the Controlled thesaurus.

Polysemy occurs when a search term has
multiple meanings, e.g. simulation, which
could be computer
heuristics, the Markov Processes, role-play-
ing, or patient simulators. Polysemy is one
cause of irrelevant results from free-text

about simulations,

searches.

In database searching, means the proportion
of hits that are relevant. A search with high
precision has few irrelevant results, and is
also described as having high ‘specificity’.
A danger with highly precise search tech-
niques is that some relevant information will
be missed because it was not well described
by the author or indexer.

Proximity (or adjacency) operators are used
when one wants to find two or more terms
within a certain distance of one another and
can usually only be employed in free-text
searching. The operator varies between
search interfaces, e.g. ‘adjx’ (Ovid), ‘nearx’
(Silverplatter), where ‘x’ refers to the number
of words apart the search terms may appear;
or ‘same’ (Web of Science), which requires

the words to be in the same sentence.

Research involving detailed verbal descrip-
tions of characteristics, cases and settings.
Qualitative research typically uses observa-
tion, interviewing and document review to
collect data.

Research that examines phenomena through
the numerical representation of observations
and statistical analysis.

In database searching, the proportion of rele-
vant hits retrieved by in a search—a search
with high recall is called ‘sensitive’.

The extent or range of a subject.

An enormous database of Internet sites,
usually compiled by robots.

A search filter is a series of search commands
designed to retrieve a particular type of result.
Filters might be created to locate a particular
type of study (e.g. controlled trials) or query
specific (participants,
outcomes)

educational aspects,

(e.g.
students, OSCEs, or competences).

studies undergraduate

The ‘front end’ to a database—what you see
when you are searching. This phrase can also
imply the tools and facilities presented by the
programming behind the interface.

483
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A. Haig & M. Dozier

Search set

Search
strategy

Selectivity

Sensitivity

Specificity

Subheading

Subject

heading

Synonymy

484

A single search statement—for example, in a
search history like the one built up in the
sample Medline search in this guide, each line

in the search history is a ‘set’. Building up a
history of search sets as in the sample is called
‘set searching’.

Sometimes used interchangeably with ‘search
history’ but can also refer to a larger
systematic strategy for retrieving information
that also includes handsearching journals and
discovering unpublished research.

The choice of Subject headings made by
the indexer to anticipate the concepts of
greatest utility to the database user; also
the degree to which a search is specified or
narrowed.

When referring to a literature search, means
inclusive, so that you get more hits, and may
get some irrelevant ones. Synonymous with
high ‘recall’ in that a sensitive search aims to
retrieve the highest proportion possible of
relevant database records.

When referring to a literature search, means
exclusive, so that you get fewer hits to sift
through, but may miss some relevant infor-
mation. Synonymous with ‘precision’.

In the context of Subject headings, represents
a popular facet of study related to a Subject
heading

A term used to describe the content of
a publication—usually derived from a
Controlled thesaurus.

Where concepts can be named using different
terms—this a problem with free-text search-
ing, which requires you to think of as many

Thesaurus

Truncation

URL

Usenet

Web browser

World wide
web

terms as possible to capture the various words
or phrases that authors could use in writing-
about the same concept. In theory, Subject
headings should mitigate this issue.

See Controlled thesaurus.

Truncation (or wildcard searching) is the
substitution of a character to retrieve varia-
tions in spelling and word ending. It cannot
be used with the set terms of a controlled
vocabulary, but is a powerful aid in improving
the sensitivity of free-text searches. The
truncation symbol varies from one search
interface to another (see help or search tips
to find out). Ovid uses the $:

portfolio—finds the singular and plural
(portfolio or portfolios)

evaluat$—finds multiple variations, evaluate,
evaluation, evaluations, evaluative, evaluator,
etc.

Internal truncation is also possible. With
Ovid, the # can be used to find spelling
variations between versions of English:
an#esthesia or ‘standardi#ed patient$’.

Uniform Resource Locator—a website’s
address: www.bmj.com.

Archived electronic discussion lists on nearly
any topic imaginable; first appeared on the
Internet in 1981.

A software application that lets you view web
documents written in html—Ilike Netscape
or Internet Explorer.

One part of the Internet—other parts include
email and discussion groups.
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Quality Assessment
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Standing on the

shoulders of giants:
discovering truth by
building on previous
discoveries

AUgAWITUIAARIUNMSANKINGIMANSAVNIW(FAFD) ACUEIWNEANANSASS1BWEUNA Tel. 02-4199978



NUFIUNITITENITANYT DU NITIVYBIAUNIW P38 systematic review 7 -8 Jan 2021

Characteristics of systematic reviews

Predefined
objectives criteria for methodology
studies
Systematic Quiality Systematic
h synthesis and
Searc assessment presentation

Higgins JP, Thomas J, Chandler J, et al. Cochrane handbook for systematic reviews of interventions version 6.0 (updated July
2019). Cochrane. 2019.

What do we do after obtaining search
results?

* Assessment of validity
* Assessment of risks of bias
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Refining research questions (PICO)

1. Is there any association between burnout and
substance/alcohol abuse in medical students?

2. What are medical teachers characteristics that students
perceived as role models?

3. What are available interventions to teach breaking bad news
communication skills in medical students?

Predefined eligibility criteria

* Participants types:
* How is the problem/condition defined?
* What are the most important characteristics that describe these people
(participants)?
* Are there any relevant demographic factors (e.g. age, sex, ethnicity)?
* What is the setting?
* Who should make the diagnosis?

* Are there other types of people who should be excluded from the review
(because they are likely to react to the intervention in a different way)?

* How will studies involving only a subset of relevant participants be
handled?

* Interventions types
* Comparisons to make
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Predefined eligibility criteria

* Participants types

* Interventions types:
* What are the experimental and control interventions of interest?
* Does the intervention have variations?
* Are all variations to be included?
* How will trials including only part of the intervention be handled?

* How will trials including the intervention of interest combined with
another intervention (co-intervention) be handled?

* Comparisons to make

Predefined eligibility criteria

* Participants types
* Interventions types
* Comparisons to make

* Types of outcomes: listing relevant outcomes & define primary &
secondary outcomes

* Main outcomes, for inclusion in the ‘Summary of findings’ table, are those that
are essential for decision-making, and should usually have an emphasis on
patient-important outcomes.

* Primary outcomes are the two or three outcomes from among the main
outcomes that the review would be likely to be able to address if sufficient
studies are identified, in order to reach a conclusion about the effects (beneficial
and adverse) of the intervention(s).

* Secondary outcomes include the remaining main outcomes (other than primary
outcomes) plus additional outcomes useful for explaining effects.

* Ensure that outcomes cover potential as well as actual adverse effects.

0 gonsider outcomes relevant to all potential decision makers, including economic
ata.

* Consider the type and timing of outcome measurements.
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Types of data

Process of selecting studies

1. Scan and remove duplication

2. Examine titles and abstracts to remove obviously irrelevant
reports

3. Retrieve full text of the potentially relevant reports.

4. Link together multiple reports of the same study

5. Examine full-text reports for compliance of studies with
eligibility criteria

6. Correspond with investigators, where appropriate, to clarify
study eligibility

7. Make final decisions on study inclusion and proceed to data
collection.
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Examine full-text reports for compliance
of studies with eligibility criteria

* Note the design(s)

* Identify the types of quality assessment tools

* Carry out quality assessment using appropriate tool

* Tabulate & summarize the results of your quality assessment

Reference managing software

* Endnote
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Table 8.4.a A common classification scheme for bias

Type of bias

Description

Relevant domains in the
Collaboration’s ‘Risk of bias’ tool

Selection bias.

Performance
bias.

Attrition bias.

Detection bias.

Systematic differences between
baseline characteristics of the
groups that are compared.

Systematic differences between
groups in the care that is provided,
or in exposure to factors other than
the interventions of interest.

Systematic differences between
groups in withdrawals from a
study.

Systematic differences between
groups in how outcomes are
determined.

® Sequence generation.
® Allocation concealment.

® Blinding of participants, personnel and
outcome assessors.
® Other potential threats to validity.

Incomplete outcome data.
Blinding of participants, personnel and
outcome assessors.

® Blinding of participants, personnel and
outcome assessors.
® Other potential threats to validity.

7 -8 Jan 2021

Reporting bias. Systematic differences between ® Selective outcome reporting (see also
reported and unreported findings. Chapter 10).
8.7 SUMMARY ASSESSMENTS OF RISK OF BIAS 203
Entry Judgement Description
Adequate sequence Yes. Quote: “patients were randomly allocated.”
generation? Comment: Probably done, since earlier reports
from the same investigators clearly describe use
of random sequences (Cartwright 1980).
Allocation concealment? No. Quote: “...using a table of random numbers.”
Comment: Probably not done.
Blinding? (Patient- Yes. Quote: “double blind, double dummy”; “High and
reported outcomes) low dose tablets or capsules were
indistinguishable in all aspects of their outward
appearance. For each drug an identically matched
placebo was available (the success of blinding
was evaluated by examining the drugs before
distribution).”
Comment: Probably done.
Blinding? (Mortality) Yes. Obtained from medical records; review authors do
not believe this will introduce bias.
Incomplete outcome data No. 4 weeks: 17/110 missing from intervention group
addressed?(Short-term (9 due to 'lack of efficacy'); 7/113 missing from
outcomes (2-6 wks)) control group (2 due to 'lack of efficacy').
Incomplete outcome data No. 12 weeks: 31/110 missing from intervention
addressed? (Longer-term group; 18/113 missing from control group.
outcomes (>6 wks)) Reasons differ across groups.
Free of selective No. Three rating scales for cognition listed in Methods,
reporting? but only one reported.
Free of other bias? No. Trial stopped early due to apparent benefit.
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Section/topic # Checklist item R
on page #
TITLE
Title 1 | Identify the report as a systematic review, meta-analysis, or both.
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of what is already known.
Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).
METHODS
Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide
registration information including registration number.
Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,

language, publication status) used as criteria for eligibility, giving rationale.

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.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be
repeated.
Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,

included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes
for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means).

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency

(e.g., 1 for each meta-analysis.

Page 1 0of 2
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‘ Section/topic

# ‘ Checklist item
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Reported
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 Item 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.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097.

doi:10.1371/journal.pmed 1000097

For more information, visit: www.prisma-statement.org.
Page 2 of 2
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PRISMA 2009 Flow Diagram
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From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting /tems for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097. doi:10.1371/journal.pmed1000097

For more information, visit www.prisma-statement.org.
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PART 2: General methods for
Cochrane reviews

Cochrane Handbook for Systematic Reviews of Interventions: Cochrane Book Series Edited by Julian PT Higgins and Sally Green
© 2008 The Cochrane Collaboration. ISBN: 978-0-470-69951-5
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5 Defining the review question
and developing criteria for
including studies

Edited by Denise O’Connor, Sally Green
and Julian PT Higgins

Key Points

e A clearly defined, focused review begins with a well framed question. In Cochrane
reviews, questions are stated broadly as review ‘Objectives’, and specified in detail
as ‘Criteria for considering studies for this review’.

e The review question should specify the types of population (participants), types of
interventions (and comparisons), and the types of outcomes that are of interest. The
acronym PICO (Participants, Interventions, Comparisons and Outcomes) helps to
serve as a reminder of these. These components of the question, with the additional
specification of types of study that will be included, form the basis of the pre-specified
eligibility criteria for the review.

® Cochrane reviews should include all outcomes that are likely to be meaningful, and
not include trivial outcomes. Primary outcomes should be limited to a very small
number and include adverse as well as beneficial outcomes.

e Cochrane reviews can focus on broad questions, or be more narrowly defined. There
are advantages and disadvantages of each.

Cochrane Handbook for Systematic Reviews of Interventions: Cochrane Book Series Edited by Julian PT Higgins and Sally Green
© 2008 The Cochrane Collaboration. ISBN: 978-0-470-69951-5
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84 CH 05 DEFINING THE REVIEW QUESTION AND DEVELOPING CRITERIA FOR INCLUDING STUDIES
5.1 Questions and eligibility criteria
5.1.1 Rationale for well-formulated questions

As with any research, the first and most important decision in preparing a systematic
review is to determine its focus. This is best done by clearly framing the questions the re-
view seeks to answer. Well-formulated questions will guide many aspects of the review
process, including determining eligibility criteria, searching for studies, collecting data
from included studies, and presenting findings (Jackson 1980, Cooper 1984, Hedges
1994). In Cochrane reviews, questions are stated broadly as review ‘Objectives’, and
specified in detail as ‘Criteria for considering studies for this review’. As well as fo-
cussing review conduct, the contents of these sections are used by readers in their initial
assessments of whether the review is likely to be directly relevant to the issues they face.

A statement of the review’s objectives should begin with a precise statement of the
primary objective, ideally in a single sentence. Where possible the style should be of
the form ‘To assess the effects of [intervention or comparison] for [health problem] in
[types of people, disease or problem and setting if specified]’. This might be followed by
one or more secondary objectives, for example relating to different participant groups,
different comparisons of interventions or different outcome measures.

The detailed specification of the review question requires consideration of several key
components (Richardson 1995, Counsell 1997). The ‘clinical question’ should specify
the types of population (participants), types of interventions (and comparisons), and the
types of outcomes that are of interest. The acronym PICO (Participants, Interventions,
Comparisons and Outcomes) helps to serve as a reminder of these. Equal emphasis
in addressing each PICO component is not necessary. For example, a review might
concentrate on competing interventions for a particular stage of breast cancer, with
stage and severity of the disease being defined very precisely; or alternately focus on
a particular drug for any stage of breast cancer, with the treatment formulation being
defined very precisely.

5.1.2 Eligibility criteria

One of the features that distinguish a systematic review from a narrative review is the
pre-specification of criteria for including and excluding studies in the review (eligibility
criteria). Eligibility criteria are a combination of aspects of the clinical question plus
specification of the types of studies that have addressed these questions. The partici-
pants, interventions and comparisons in the clinical question usually translate directly
into eligibility criteria for the review. Outcomes usually are not part of the criteria for
including studies: a Cochrane review would typically seek all rigorous studies (e.g.
randomized trials) of a particular comparison of interventions in a particular popula-
tion of participants, irrespective of the outcomes measured or reported. However, some
reviews do legitimately restrict eligibility to specific outcomes. For example, the same
intervention may be studied in the same population for different purposes (e.g. hormone
replacement therapy, or aspirin); or areview may address specifically the adverse effects
of an intervention used for several conditions (see Chapter 14, Section 14.2.3).
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5.2 DEFINING TYPES OF PARTICIPANTS: WHICH PEOPLE AND POPULATIONS? 85

In Sections 5.2 to 5.5 we provide an overview of the key components of questions
and study types with examples of useful issues to consider for each component and the
subsequent development of eligibility criteria to guide inclusion of studies.

5.2 Defining types of participants: which people
and populations?

The criteria for considering types of people included in studies in a review should be
sufficiently broad to encompass the likely diversity of studies, but sufficiently narrow
to ensure that a meaningful answer can be obtained when studies are considered in
aggregate. It is often helpful to consider the types of people that are of interest in two
steps. First, the diseases or conditions of interest should be defined using explicit criteria
for establishing their presence or not. Criteria that will force the unnecessary exclusion
of studies should be avoided. For example, diagnostic criteria that were developed
more recently — which may be viewed as the current gold standard for diagnosing the
condition of interest — will not have been used in earlier studies. Expensive or recent
diagnostic tests may not be available in many countries or settings.

Second, the broad population and setting of interest should be defined. This involves
deciding whether a special population group is of interest, determined by factors such as
age, sex, race, educational status or the presence of a particular condition such as angina
or shortness of breath. Interest may focus on a particular setting such as a community,
hospital, nursing home, chronic care institution, or outpatient setting. Box 5.2.a outlines
some factors to consider when developing criteria for the ‘Types of participants’.

Box 5.2.a Factors to consider when developing criteria for ‘Types
of participants’

e How is the disease/condition defined?

e What are the most important characteristics that describe these people (partic-
ipants)?

e Are there any relevant demographic factors (e.g. age, sex, ethnicity)?

e What is the setting (e.g. hospital, community etc)?

e Who should make the diagnosis?

e Are there other types of people who should be excluded from the review (be-
cause they are likely to react to the intervention in a different way)?

e How will studies involving only a subset of relevant participants be handled?

The types of participants of interest usually determine directly the participant-related
eligibility criteria for including studies. However, pre-specification of rules for dealing
with studies that only partially address the population of interest can be challenging.
For example, if interest focuses on children, a cut-point such as 16 years old might be
desirable, but does not determine a strategy for dealing with studies with participants
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aged from 12 to 18. Use of arbitrary rules (such as “more than 80% of the participants
are under 16”) will not be practical if detailed information is not available from the
study. A phrase such as “the majority of participants are under 16” may be sufficient.
Although there is a risk of review authors’ biases affecting post hoc inclusion decisions,
this may be outweighed by a common sense strategy in which eligibility decisions keep
faith with the objectives of the review rather than with arbitrary rules. Difficult decisions
should be documented in the review, and sensitivity analyses can assess the impact of
these decisions on the review’s findings (see Chapter 9, Section 9.7).

Any restrictions with respect to specific population characteristics or settings should
be based on a sound rationale. It is important that Cochrane reviews are globally relevant,
so justification for the exclusion of studies based on population characteristics should
be explained in the review. For example, focusing a review of the effectiveness of
mammographic screening on women between 40 and 50 years old may be justified
on the basis of biological plausibility, previously published systematic reviews and
existing controversy. On the other hand, focusing a review on a particular subgroup of
people on the basis of their age, sex or ethnicity simply because of personal interests
when there is no underlying biologic or sociological justification for doing so should be
avoided. When it is uncertain whether there are important differences in effects among
various subgroups of people, it may be best to include all of the relevant subgroups and
then test for important and plausible differences in effect in the analysis (see Chapter
9, Section 9.6). This should be planned a priori, stated as a secondary objective and
not driven by the availability of data.

5.3 Defining types of interventions: which
comparisons to make?

The second key component of a well-formulated question is to specify the interventions
of interest and the interventions against which these will be compared (comparisons).
In particular, are the interventions to be compared with an inactive control intervention
(e.g. placebo, no treatment, standard care, or a waiting list control), or with an active
control intervention (e.g. a different variant of the same intervention, a different drug,
a different kind of therapy)?

When specifying drug interventions, factors such as the drug preparation, route of
administration, dose, duration, and frequency should be considered. For more complex
interventions (such as educational or behavioural interventions), the common or core
features of the interventions will need to be defined. In general, it is useful to consider
exactly what is delivered, at what intensity, how often it is delivered, who delivers
it, and whether people involved in delivery of the intervention need to be trained.
Review authors should also consider whether variation in the intervention (i.e. based
on dosage/intensity, mode of delivery, frequency, duration etc) is so great that it would
have substantially different effects on the participants and outcomes of interest, and
hence may be important to restrict.

Box 5.3.a outlines some factors to consider when developing criteria for the ‘Types
of interventions’ (and comparisons).
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Box 5.3.a Factors to consider when developing criteria for ‘Types
of interventions’

e What are the experimental and control (comparator) interventions of interest?

e Does the intervention have variations (e.g. dosage/intensity, mode of delivery,
personnel who deliver it, frequency of delivery, duration of delivery, timing of
delivery)?

e Are all variations to be included (for example is there a critical dose below
which the intervention may not be clinically appropriate)?

e How will trials including only part of the intervention be handled?

e How will trials including the intervention of interest combined with another
intervention (co-intervention) be handled?

5.4 Defining types of outcomes: which outcome
measures are most important?

5.4.1 Listing relevant outcomes

Although reporting of outcomes should rarely determine eligibility of studies for a
review, the third key component of a well-formulated question is the delineation of
particular outcomes that are of interest. In general, Cochrane reviews should include all
outcomes that are likely to be meaningful to clinicians, patients (consumers), the general
public, administrators and policy makers, but should not include outcomes reported
in included studies if they are trivial or meaningless to decision makers. Outcomes
considered to be meaningful and therefore addressed in a review will not necessarily
have been reported in individual studies. For example, quality of life is an important
outcome, perhaps the most important outcome, for people considering whether or not
to use chemotherapy for advanced cancer, even if the available studies are found to
report only survival (see Chapter 17). Including all important outcomes in a review will
highlight gaps in the primary research and encourage researchers to address these gaps
in future studies.

Outcomes may include survival (mortality), clinical events (e.g. strokes or myocar-
dial infarction), patient-reported outcomes (e.g. symptoms, quality of life), adverse
events, burdens (e.g. demands on caregivers, frequency of tests, restrictions on lifestyle)
and economic outcomes (e.g. cost and resource use). It is critical that outcomes used to
assess adverse effects as well as outcomes used to assess beneficial effects are among
those addressed by a review (see Chapter 14). If combinations of outcomes will be con-
sidered, these need to be specified. For example, if a study fails to make a distinction
between non-fatal and fatal strokes, will these data be included in a meta-analysis if
the question specifically relates to stroke death?
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Review authors should consider how outcomes may be measured, both in terms of
the type of scale likely to be used and the timing of measurement. Outcomes may
be measured objectively (e.g. blood pressure, number of strokes) or subjectively as
rated by a clinician, patient, or carer (e.g. disability scales). It may be important to
specify whether measurement scales have been published or validated. When defining
the timing of outcome measurement, authors may consider whether all time frames
or only selected time-points will be included in the review. One strategy is to group
time-points into pre-specified intervals to represent ‘short-term’, ‘medium-term’ and
‘long-term’ outcomes and to take no more than one of each from each study for any
particular outcome. It is important to give the timing of outcome measure considerable
thought as it can influence the results of the review (Ggtzsche 2007).

As Cochrane reviews are increasingly included in Overviews of reviews (see Chapter
22), harmonization of outcomes across reviews addressing related questions will facil-
itate this process. It may be helpful for review authors to consider those measures used
in related reviews when defining the type and timing of measurement within their own
review. In addition, several clinical areas are developing agreed core sets of outcome
measures for use in randomized trials, and consideration of these in defining the detail
of measurement of outcomes selected for the review is likely to be helpful.

Various sources can be used to develop a list of relevant outcomes, including the
clinical experiences of the review authors, input from consumers and advisory groups
(see Chapter 2), and evidence from the literature (including qualitative research about
outcomes important to those affected). Further information about the use of qualitative
research to inform the formulation of review questions, including types of outcome
measures, can be found in Chapter 20.

While all important outcomes should be included in Cochrane reviews, trivial out-
comes should not be included. Authors need to avoid overwhelming and potentially
misleading readers with data that are of little or no importance. In addition, indirect or
surrogate outcome measures, such as laboratory results or radiologic results (e.g. loss
of bone mineral content as a surrogate for fractures in hormone replacement therapy),
are potentially misleading and should be avoided or interpreted with caution because
they may not predict clinically important outcomes accurately. Surrogate outcomes
may provide information on how a treatment might work but not whether it actually
does work. Many interventions reduce the risk for a surrogate outcome but have no
effect or have harmful effects on clinically relevant outcomes, and some interventions
have no effect on surrogate measures but improve clinical outcomes.

5.4.2 Prioritizing outcomes: main, primary
and secondary outcomes

Main outcomes

Once a full list of relevant outcomes has been compiled for the review, authors should
prioritize the outcomes and select the main outcomes of relevance to the review question.
The main outcomes are the essential outcomes for decision-making, and are those that
would form the basis of a ‘Summary of findings’ table. ‘Summary of findings’ tables
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provide key information about the amount of evidence for important comparisons and
outcomes, the quality of the evidence and the magnitude of effect (see Chapter 11,
Section 11.5). There should be no more than seven main outcomes, which should
generally not include surrogate or interim outcomes. They should not be chosen on the
basis of any anticipated or observed magnitude of effect, or because they are likely to
have been addressed in the studies to be reviewed.

Primary outcomes

Primary outcomes for the review should be identified from among the main outcomes.
Primary outcomes are the outcomes that would be expected to be analysed should the
review identify relevant studies, and conclusions about the effects of the interventions
under review will be based largely on these outcomes. There should in general be no
more than three primary outcomes and they should include at least one desirable and at
least one undesirable outcome (to assess beneficial and adverse effects respectively).

Secondary outcomes

Main outcomes not selected as primary outcomes would be expected to be listed as
secondary outcomes. In addition, secondary outcomes may include a limited number
of additional outcomes the review intends to address. These may be specific to only
some comparisons in the review. For example, laboratory tests and other surrogate
measures may not be considered as main outcomes as they are less important than
clinical endpoints in informing decisions, but they may be helpful in explaining effect
or determining intervention integrity (see Chapter 7, Section 7.3.4).

Box 5.4.a summarizes the principal factors to consider when developing criteria for
the ‘Types of outcomes’.

Box 5.4.a Factors to consider when developing criteria for ‘Types
of outcomes’

e Main outcomes, for inclusion in the ‘Summary of findings’ table, are those
that are essential for decision-making, and should usually have an emphasis on
patient-important outcomes.

e Primary outcomes are the two or three outcomes from among the main out-
comes that the review would be likely to be able to address if sufficient studies
are identified, in order to reach a conclusion about the effects (beneficial and
adverse) of the intervention(s).

e Secondary outcomes include the remaining main outcomes (other than primary
outcomes) plus additional outcomes useful for explaining effects.

e Ensure that outcomes cover potential as well as actual adverse effects.

e Consider outcomes relevant to all potential decision makers, including eco-
nomic data.

e Consider the type and timing of outcome measurements.
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5.4.3 Adverse outcomes

It is important that Cochrane reviews include information about the undesirable as well
as desirable outcomes of the interventions examined. Review authors should consider
carefully how they will include data on undesirable outcomes in their review, and at least
one undesirable outcome should be defined as a primary outcome measure. Assessment
of adverse effects is discussed in detail in Chapter 14.

5.4.4 Economic data

Decision makers need to consider the economic aspects of an intervention, such as
whether its adoption will lead to a more efficient use of resources. Economic data such
as resource use, costs or cost-effectiveness (or a combination of these) may therefore
be included as outcomes in a review. It is useful to break down measures of resource
use and costs to the level of specific items or categories. It is helpful to consider an
international perspective in the discussion of costs. Economics issues are discussed in
detail in Chapter 15.

5.5 Defining types of study

Certain study designs are more appropriate than others for answering particular ques-
tions. Authors should consider a priori what study designs are likely to provide reliable
data with which to address the objectives of their review.

Because Cochrane reviews address questions about the effects of health care, they
focus primarily on randomized trials. Randomization is the only way to prevent sys-
tematic differences between baseline characteristics of participants in different inter-
vention groups in terms of both known and unknown (or unmeasured) confounders
(see Chapter 8). For clinical interventions, deciding who receives an intervention and
who does not is influenced by many factors, including prognostic factors. Empirical
evidence suggests that, on average, non-randomized studies produce effect estimates
that indicate more extreme benefits of the effects of health care than randomized trials.
However, the extent, and even the direction, of the bias is difficult to predict. These
issues are discussed at length in Chapter 13, which provides guidance on when it might
be appropriate to include non-randomized studies in a Cochrane review.

A practical consideration also motivates the restriction of many Cochrane reviews to
randomized trials. The efforts of The Cochrane Collaboration to identify randomized tri-
als have not been matched for the identification of other types of studies. Consequently,
including studies other than randomized trials in a review may require additional efforts
to identify studies and to keep the review up to date, and might increase the risk that
the result of the review will be influenced by publication bias. This issue and other
bias-related issues important to consider when defining types of studies (e.g. whether
to restrict study eligibility on the basis of language or publication status) are discussed
in detail in Chapter 10.
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Specific aspects of study design and conduct should also be considered when defining
eligibility criteria, even if the review is restricted to randomized trials. For example,
decisions over whether cluster-randomized trials (Chapter 16, Section 16.3) and cross-
over trials (Chapter 16, Section 16.4) are eligible should be made, as should thresholds
for eligibility based on aspects such as use of a placebo comparison group, evaluation of
outcomes blinded to allocation, or a minimum period of follow-up. There will always be
a trade-off between restrictive study design criteria (which might result in the inclusion
of studies with low risk of bias, but which are very small in number) and more liberal
design criteria (which might result in the inclusion of more studies, but which are at a
higher risk of bias). Furthermore, excessively broad criteria might result in the inclusion
of misleading evidence. If, for example, interest focuses on whether a therapy improves
survival in patients with a chronic condition, it might be inappropriate to look at studies
of very short duration, except to make explicit the point that they cannot address the
question of interest.

5.6 Defining the scope of a review question
(broad versus narrow)

The questions addressed by a review may be broad or narrow in scope. For example, a
review might address a broad question regarding whether antiplatelet agents in general
are effective in preventing all thrombotic events in humans. Alternatively, a review
might address whether a particular antiplatelet agent, such as aspirin, is effective in
decreasing the risks of a particular thrombotic event, stroke, in elderly persons with a
previous history of stroke.

Determining the scope of a review question is a decision dependent upon multiple
factors including perspectives regarding a question’s relevance and potential impact;
supporting theoretical, biologic and epidemiological information; the potential gener-
alizability and validity of answers to the questions; and available resources.

There are advantages and disadvantages to both broad and narrow questions, some
of which are summarized in Table 5.6.a. The validity of very broadly defined reviews
may be criticized for ‘mixing apples and oranges’, particularly when good biologic or
sociological evidence suggests that various formulations of an intervention behave very
differently or that various definitions of the condition of interest are associated with
markedly different effects of the intervention.

In practice, a Cochrane review may start (or have started) with a broad scope, and
be divided up into narrower reviews as evidence accumulates and the original review
becomes unwieldy. This may be done for practical and logistical reasons, for example
to make updating easier as well as to make it easier for readers to keep up to date with
the findings. Individual authors in consultation with their CRGs must decide if there
are instances where splitting a broader focused review into a series of more narrowly
focused reviews is appropriate and the methods that are implemented to achieve this (see
Chapter 3, Section 3.4.4). If a major change is to be undertaken, such as splitting a broad
review into a series of more narrowly focused reviews, a new protocol will need to be
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Table 5.6.a Some advantages and disadvantages of broad versus narrow review questions

Broad scope

Narrow scope

Choice of participants

e.g. corticosteroid injection
for shoulder tendonitis
(narrow) or corticosteroid
injection for any
tendonitis (broad)

Definition of an
intervention

e.g. supervised running for
depression (narrow) or
any exercise for
depression (broad)

Choice of interventions
and comparisons

e.g. alarms for preventing
bed-wetting (narrow) or
interventions for
preventing bed-wetting
(broad)

Advantages:

Comprehensive summary of the
evidence.

Ability to assess generalizability
of findings across types of
participants.

Disadvantages:

May be more appropriate to
prepare an Overview of
reviews (see Chapter 22).

Searching, data collection,
analysis and writing may
require more resources.

Risk of ‘mixing apples and
oranges’ (heterogeneity);
interpretation may be
difficult.

Advantages:

Comprehensive summary of the
evidence.

Ability to assess generalizability
of findings across different
implementations of the
intervention.

Disadvantages:

Searching, data collection,
analysis and writing may
require more resources.

Risk of ‘mixing apples and
oranges’ (heterogeneity);
interpretation may be
difficult.

Advantages:
Comprehensive summary of the
evidence.

Disadvantages:

May be unwieldy, and more
appropriate to present as an
Overview of reviews (see
Chapter 22).

Searching, data collection,
analysis and writing may
require more resources.

Advantages:

Manageability for review team;
ease of reading.

Disadvantages:

Evidence may be sparse.

Findings may not be
generalizable to other settings
or populations.

Scope could be chosen by
review authors to produce a
desired result.

Advantages:
Manageability for review team;
ease of reading.

Disadvantages:

Evidence may be sparse.

Findings may not be
generalizable to other
formulations of the
intervention.

Scope could be chosen by
review authors to produce a
desired result.

Advantages:

Manageability for review team.

Clarity of objectives and ease of
reading.

Disadvantages:
May have limited value when
not included in an Overview.
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published for each of the component reviews which clearly document the eligibility
criteria for each one.

The advent of Cochrane Overviews of reviews (Chapter 22, Section 22.1.1), in which
multiple Cochrane reviews are summarized, may affect scoping decisions for reviews.
Overviews can summarize multiple Cochrane reviews of different interventions for
the same condition, or multiple reviews of the same intervention for different types
of participants. It may increasingly be considered desirable to plan a series of reviews
with a relatively narrow scope, alongside an Overview to summarize their findings.

5.7 Changing review questions

While questions should be posed in the protocol before initiating the full review, these
questions should not become a straitjacket that prevents exploration of unexpected is-
sues (Khan 2001). Reviews are analyses of existing data that are constrained by previ-
ously chosen study populations, settings, intervention formulations, outcome measures
and study designs. It is generally not possible to formulate an answerable question
for a review without knowing some of the studies relevant to the question, and it may
become clear that the questions a review addresses need to be modified in light of
evidence accumulated in the process of conducting the review.

Although a certain fluidity and refinement of questions is to be expected in reviews
as a fuller understanding of the evidence is gained, it is important to guard against bias
in modifying questions. Data-driven questions can generate false conclusions based on
spurious results. Any changes to the protocol that result from revising the question for
the review should be documented in the section ‘Differences between the protocol and
the review’. Sensitivity analyses may be used to assess the impact of changes on the
review findings (see Chapter 9, Section 9.7).When refining questions it is useful to ask
the following questions:

e What is the motivation for the refinement?
e Could the refinement have been influenced by results from any of the included studies?

e Are search strategies appropriate for the refined question (especially any that have
already been undertaken)?

e Are data collection methods appropriate to the refined question?

5.8 Chapter information
Editors: Denise O’Connor, Sally Green and Julian PT Higgins.

This chapter should be cited as: O’Connor D, Green S, Higgins JPT (editors).
Chapter 5: Defining the review question and developing criteria for including studies.
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In: Higgins JPT, Green S (editors), Cochrane Handbook of Systematic Reviews of In-
terventions. Chichester (UK): John Wiley & Sons, 2008.

Acknowledgements: This section builds on earlier versions of the Handbook. For
details of previous authors and editors of the Handbook, see Chapter 1 (Section 1.4).
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Abstract

Methodological quality (risk of bias) assessment is an important step before study initiation usage. Therefore,
accurately judging study type is the first priority, and the choosing proper tool is also important. In this review, we
introduced methodological quality assessment tools for randomized controlled trial (including individual and
cluster), animal study, non-randomized interventional studies (including follow-up study, controlled before-and-after
study, before-after/ pre-post study, uncontrolled longitudinal study, interrupted time series study), cohort study,
case-control study, cross-sectional study (including analytical and descriptive), observational case series and case
reports, comparative effectiveness research, diagnostic study, health economic evaluation, prediction study
(including predictor finding study, prediction model impact study, prognostic prediction model study), qualitative
study, outcome measurement instruments (including patient - reported outcome measure development, content
validity, structural validity, internal consistency, cross-cultural validity/ measurement invariance, reliability,
measurement error, criterion validity, hypotheses testing for construct validity, and responsiveness), systematic
review and meta-analysis, and clinical practice guideline. The readers of our review can distinguish the types of
medical studies and choose appropriate tools. In one word, comprehensively mastering relevant knowledge and
implementing more practices are basic requirements for correctly assessing the methodological quality.

Keywords: Methodological quality, Risk of bias, Quality assessment, Critical appraisal, Methodology checklist,
Appraisal tool, Observational study, Qualitative study, Interventional study, Outcome measurement instrument

Background

In the twentieth century, pioneering works by distin-
guished professors Cochrane A [1], Guyatt GH [2], and
Chalmers IG [3] have led us to the evidence-based medi-
cine (EBM) era. In this era, how to search, critically ap-
praise, and use the best evidence is important.
Moreover, systematic review and meta-analysis is the
most used tool for summarizing primary data scientific-
ally [4—6] and also the basic for developing clinical prac-
tice guideline according to the Institute of Medicine
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(IOM) [7]. Hence, to perform a systematic review and/
or meta-analysis, assessing the methodological quality of
based primary studies is important; naturally, it would
be key to assess its own methodological quality before
usage. Quality includes internal and external validity,
while methodological quality usually refers to internal
validity [8, 9]. Internal validity is also recommended as
“risk of bias (RoB)” by the Cochrane Collaboration [9].
There are three types of tools: scales, checklists, and
items [10, 11]. In 2015, Zeng et al. [11] investigated
methodological quality tools for randomized controlled
trial (RCT), non-randomized clinical intervention study,
cohort study, case-control study, cross-sectional study,
case series, diagnostic accuracy study which also called
“diagnostic test accuracy (DTA)”, animal study, system-
atic review and meta-analysis, and clinical practice
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guideline (CPG). From then on, some changes might
generate in pre-existing tools, and new tools might also
emerge; moreover, the research method has also been
developed in recent years. Hence, it is necessary to sys-
tematically investigate commonly-used tools for asses-
sing methodological quality, especially those for
economic evaluation, clinical prediction rule/model, and
qualitative study. Therefore, this narrative review pre-
sented related methodological quality (including “RoB”)
assessment tools for primary and secondary medical
studies up to December 2019, and Table 1 presents their
basic characterizes. We hope this review can help the
producers, users, and researchers of evidence.

Tools for intervention studies
Randomized controlled trial (individual or cluster)
The first RCT was designed by Hill BA (1897-1991) and
became the “gold standard” for experimental study de-
sign [12, 13] up to now. Nowadays, the Cochrane risk of
bias tool for randomized trials (which was introduced in
2008 and edited on March 20, 2011) is the most com-
monly recommended tool for RCT [9, 14], which is
called “RoB”. On August 22, 2019 (which was introduced
in 2016), the revised revision for this tool to assess RoB
in randomized trials (RoB 2.0) was published [15]. The
RoB 2.0 tool is suitable for individually-randomized,
parallel-group, and cluster- randomized trials, which can
be found in the dedicated website https://www.riskof-
bias.info/welcome/rob-2-0-tool. The RoB 2.0 tool con-
sists of five bias domains and shows major changes
when compared to the original Cochrane RoB tool
(Table S1A-B presents major items of both versions).
The Physiotherapy Evidence Database (PEDro) scale is
a specialized methodological assessment tool for RCT in
physiotherapy [16, 17] and can be found in http://www.
pedro.org.au/english/downloads/pedro-scale/,  covering
11 items (Table S1C). The Effective Practice and Organ-
isation of Care (EPOC) Group is a Cochrane Review
Group who also developed a tool (called as “EPOC RoB
Tool”) for complex interventions randomized trials. This
tool has 9 items (Table S1D) and can be found in
https://epoc.cochrane.org/resources/epoc-resources-re-
view-authors. The Critical Appraisal Skills Programme
(CASP) is a part of the Oxford Centre for Triple Value
Healthcare Ltd. (3 V) portfolio, which provides resources
and learning and development opportunities to support
the development of critical appraisal skills in the UK
(http://www.casp-uk.net/) [18—20]. The CASP checklist
for RCT consists of three sections involving 11 items
(Table S1E). The National Institutes of Health (NIH)
also develops quality assessment tools for controlled
intervention study (Table S1F) to assess methodological
quality of RCT (https://www.nhlbi.nih.gov/health-topics/
study-quality-assessment-tools).
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The Joanna Briggs Institute (JBI) is an independent,
international, not-for-profit researching and develop-
ment organization based in the Faculty of Health and
Medical Sciences at the University of Adelaide, South
Australia (https://joannabriggs.org/). Hence, it also de-
velops many critical appraisal checklists involving the
feasibility, appropriateness, meaningfulness and effective-
ness of healthcare interventions. Table S1G presents the
JBI Critical appraisal checklist for RCT, which includes
13 items.

The Scottish Intercollegiate Guidelines Network (SIGN)
was established in 1993 (https://www.sign.ac.uk/). Its ob-
jective is to improve the quality of health care for patients
in Scotland via reducing variations in practices and out-
comes, through developing and disseminating national clin-
ical guidelines containing recommendations for effective
practice based on current evidence. Hence, it also develops
many critical appraisal checklists for assessing methodo-
logical quality of different study types, including RCT
(Table S1H).

In addition, the Jadad Scale [21], Modified Jadad Scale
[22, 23], Delphi List [24], Chalmers Scale [25], National
Institute for Clinical Excellence (NICE) methodology
checklist [11], Downs & Black checklist [26], and other
tools summarized by West et al. in 2002 [27] are not
commonly used or recommended nowadays.

Animal study

Before starting clinical trials, the safety and effectiveness
of new drugs are usually tested in animal models [28], so
animal study is considered as preclinical research, pos-
sessing important significance [29, 30]. Likewise, the
methodological quality of animal study also needs to be
assessed [30]. In 1999, the initial “Stroke Therapy Aca-
demic Industry Roundtable (STAIR)” recommended
their criteria for assessing the quality of stroke animal
studies [31] and this tool is also called “STAIR”. In 2009,
the STAIR Group updated their criteria and developed
“Recommendations for Ensuring Good Scientific
Inquiry” [32]. Besides, Macleod et al. [33] proposed a 10-
point tool based on STAIR to assess methodological
quality of animal study in 2004, which is also called
“CAMARADES (The Collaborative Approach to Meta-
Analysis and Review of Animal Data from Experimental
Studies)”; with “S” presenting “Stroke” at that time and
now standing for “Studies” (http://www.camarades.info/
). In CAMARADES tool, every item could reach a high-
est score of one point and the total score for this tool
could achieve 10 points (Table S1J).

In 2008, the Systematic Review Center for Laboratory
animal Experimentation (SYRCLE) was established in
Netherlands and this team developed and released an
RoB tool for animal intervention studies - SYRCLE’s
RoB tool in 2014, based on the original Cochrane RoB
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Tool [34]. This new tool contained 10 items which had
become the most recommended tool for assessing the
methodological quality of animal intervention studies
(Table S1I).

Non-randomised studies

In clinical research, RCT is not always feasible [35];
therefore, non-randomized design remains considerable.
In non-randomised study (also called quasi-experimental
studies), investigators control the allocation of partici-
pants into groups, but do not attempt to adopt random-
ized operation [36], including follow-up study.
According to with or without comparison, non-
randomized clinical intervention study can be divided
into comparative and non-comparative sub-types, the
Risk Of Bias In Non-randomised Studies - of Interven-
tions (ROBINS-I) tool [37] is the preferentially recom-
mended tool. This tool is developed to evaluate risk of
bias in estimating comparative effectiveness (harm or
benefit) of interventions in studies not adopting
randomization in allocating units (individuals or clusters
of individuals) into comparison groups. Besides, the JBI
critical appraisal checklist for quasi-experimental studies
(non-randomized experimental studies) is also suitable,
which includes 9 items. Moreover, the methodological
index for non-randomized studies (MINORS) [38] tool
can also be used, which contains a total of 12 methodo-
logical points; the first 8 items could be applied for both
non-comparative and comparative studies, while the last
4 items appropriate for studies with two or more groups.
Every item is scored from O to 2, and the total scores
over 16 or 24 give an overall quality score. Table S1K-L-
M presented the major items of these three tools.

Non-randomized study with a separate control group
could also be called clinical controlled trial or controlled
before-and-after study. For this design type, the EPOC
RoB tool is suitable (see Table S1D). When using this
tool, the “random sequence generation” and “allocation
concealment” should be scored as “High risk”, while
grading for other items could be the same as that for
randomized trial.

Non-randomized study without a separate control
group could be a before-after (Pre-Post) study, a case
series (uncontrolled longitudinal study), or an inter-
rupted time series study. A case series is described a
series of individuals, who usually receive the same inter-
vention, and contains non control group [9]. There are
several tools for assessing the methodological quality of
case series study. The latest one was developed by Moga
C et al. [39] in 2012 using a modified Delphi technique,
which was developed by the Canada Institute of Health
Economics (IHE); hence, it is also called “IHE Quality
Appraisal Tool” (Table SIN). Moreover, NIH also de-
velops a quality assessment tool for case series study,
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including 9 items (Table S10). For interrupted time
series studies, the “EPOC RoB tool for interrupted time
series studies” is recommended (Table S1P). For the
before-after study, we recommend the NIH quality as-
sessment tool for before-after (Pre-Post) study without
control group (Table S1Q).

In addition, for non-randomized intervention study,
the Reisch tool (Check List for Assessing Therapeutic
Studies) [11, 40], Downs & Black checklist [26], and
other tools summarized by Deeks et al. [36] are not
commonly used or recommended nowadays.

Tools for observational studies and diagnostic
study

Observational studies include cohort study, case-control
study, cross-sectional study, case series, case reports, and
comparative effectiveness research [41], and can be di-
vided into analytical and descriptive studies [42].

Cohort study

Cohort study includes prospective cohort study, retro-
spective cohort study, and ambidirectional cohort study
[43]. There are some tools for assessing the quality of
cohort study, such as the CASP cohort study checklist
(Table S2A), SIGN critical appraisal checklists for cohort
study (Table S2B), NIH quality assessment tool for ob-
servational cohort and cross-sectional studies (Table
S2C), Newcastle-Ottawa Scale (NOS; Table S2D) for co-
hort study, and JBI critical appraisal checklist for cohort
study (Table S2E). However, the Downs & Black check-
list [26] and the NICE methodology checklist for cohort
study [11] are not commonly used or recommended
nowadays.

The NOS [44, 45] came from an ongoing collaboration
between the Universities of Newecastle, Australia and
Ottawa, Canada. Among all above mentioned tools, the
NOS is the most commonly used tool nowadays which
also allows to be modified based on a special subject.

Case-control study

Case-control study selects participants based on the
presence of a specific disease or condition, and seeks
earlier exposures that may lead to the disease or out-
come [42]. It has an advantage over cohort study, that is
the issue of “drop out” or “loss in follow up” of partici-
pants as seen in cohort study would not arise in such
study. Nowadays, there are some acceptable tools for
assessing the methodological quality of case-control
study, including CASP case-control study checklist
(Table S2F), SIGN critical appraisal checklists for case-
control study (Table S2G), NIH quality assessment tool
of case-control study (Table S2H), JBI critical appraisal
checklist for case-control study (Table S2I), and the
NOS for case-control study (Table S2J). Among them,
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the NOS for case-control study is also the most fre-
quently used tool nowadays and allows to be modified
by users.

In addition, the Downs & Black checklist [26] and the
NICE methodology checklist for case-control study [11]
are also not commonly used or recommended nowadays.

Cross-sectional study (analytical or descriptive)
Cross-sectional study is used to provide a snapshot of a
disease and other variables in a defined population at a
time point. It can be divided into analytical and purely
descriptive types. Descriptive cross-sectional study
merely describes the number of cases or events in a par-
ticular population at a time point or during a period of
time; whereas analytic cross-sectional study can be used
to infer relationships between a disease and other vari-
ables [46].

For assessing the quality of analytical cross-sectional
study, the NIH quality assessment tool for observational
cohort and cross-sectional studies (Table S2C), JBI crit-
ical appraisal checklist for analytical cross-sectional
study (Table S2K), and the Appraisal tool for Cross-
Sectional Studies (AXIS tool; Table S2L) [47] are recom-
mended tools. The AXIS tool is a critical appraisal tool
that addresses study design and reporting quality as well
as the risk of bias in cross-sectional study, which was de-
veloped in 2016 and contains 20 items. Among these
three tools, the JBI checklist is the most preferred one.

Purely descriptive cross-sectional study is usually used
to measure disease prevalence and incidence. Hence, the
critical appraisal tool for analytic cross-sectional study is
not proper for the assessment. Only few quality assess-
ment tools are suitable for descriptive cross-sectional
study, like the JBI critical appraisal checklist for studies
reporting prevalence data [48] (Table S2M), Agency for
Healthcare Research and Quality (AHRQ) methodology
checklist for assessing the quality of cross-sectional/
prevalence study (Table S2N), and Crombie’s items for
assessing the quality of cross-sectional study [49] (Table
S20). Among them, the JBI tool is the newest.

Case series and case reports

Unlike above mentioned interventional case series, case
reports and case series are used to report novel occur-
rences of a disease or a unique finding [50]. Hence, they
belong to descriptive studies. There is only one tool —
the JBI critical appraisal checklist for case reports (Table
S2P).

Comparative effectiveness research

Comparative effectiveness research (CER) compares
real-world outcomes [51] resulting from alternative
treatment options that are available for a given medical
condition. Its key elements include the study of
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effectiveness (effect in the real world), rather than effi-
cacy (ideal effect), and the comparisons among alterna-
tive strategies [52]. In 2010, the Good Research for
Comparative Effectiveness (GRACE) Initiative was estab-
lished and developed principles to help healthcare pro-
viders, researchers, journal readers, and editors evaluate
inherent quality for observational research studies of
comparative effectiveness [41]. And in 2016, a validated
assessment tool — the GRACE Checklist v5.0 (Table
S$2QQ) was released for assessing the quality of CER.

Diagnostic study

Diagnostic tests, also called “Diagnostic Test Accuracy
(DTA)”, are used by clinicians to identify whether a con-
dition exists in a patient or not, so as to develop an ap-
propriate treatment plan [53]. DTA has several unique
features in terms of its design which differ from standard
intervention and observational evaluations. In 2003,
Penny et al. [53, 54] developed a tool for assessing the
quality of DTA, namely Quality Assessment of Diagnos-
tic Accuracy Studies (QUADAS) tool. In 2011, a revised
“QUADAS-2” tool (Table S2R) was launched [55, 56].
Besides, the CASP diagnostic checklist (Table S2S),
SIGN critical appraisal checklists for diagnostic study
(Table S2T), JBI critical appraisal checklist for diagnostic
test accuracy studies (Table S2U), and the Cochrane risk
of bias assessing tool for diagnostic test accuracy (Table
S2V) are also common useful tools in this field.

Of them, the Cochrane risk of bias tool (https://
methods.cochrane.org/sdt/) is based on the QUADAS
tool, and the SIGN and JBI tools are based on the
QUADAS-2 tool. Of course, the QUADAS-2 tool is the
first recommended tool. Other relevant tools reviewed
by Whiting et al. [53] in 2004 are not used nowadays.

Tools for other primary medical studies

Health economic evaluation

Health economic evaluation research comparatively ana-
lyses alternative interventions with regard to their re-
source uses, costs and health effects [57]. It focuses on
identifying, measuring, valuing and comparing resource
use, costs and benefit/effect consequences for two or
more alternative intervention options [58]. Nowadays,
health economic study is increasingly popular. Of
course, its methodological quality also needs to be
assessed before its initiation. The first tool for such as-
sessment was developed by Drummond and Jefferson in
1996 [59], and then many tools have been developed
based on the Drummond’s items or its revision [60],
such as the SIGN critical appraisal checklists for eco-
nomic evaluations (Table S3A), CASP economic evalu-
ation checklist (Table S3B), and the JBI critical appraisal
checklist for economic evaluations (Table S3C). The
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NICE only retains one methodology checklist for eco-
nomic evaluation (Table S3D).

However, we regard the Consolidated Health Eco-
nomic Evaluation Reporting Standards (CHEERS) state-
ment [61] as a reporting tool rather than a
methodological quality assessment tool, so we do not
recommend it to assess the methodological quality of
health economic evaluation.

Qualitative study

In healthcare, qualitative research aims to understand
and interpret individual experiences, behaviours, interac-
tions, and social contexts, so as to explain interested
phenomena, such as the attitudes, beliefs, and perspec-
tives of patients and clinicians; the interpersonal nature
of caregiver and patient relationships; illness experience;
and the impact of human sufferings [62]. Compared with
quantitative studies, assessment tools for qualitative
studies are fewer. Nowadays, the CASP qualitative re-
search checklist (Table S3E) is the most frequently rec-
ommended tool for this issue. Besides, the JBI critical
appraisal checklist for qualitative research [63, 64] (Table
S3F) and the Quality Framework: Cabinet Office check-
list for social research [65] (Table S3GQ) are also suitable.

Prediction studies

Clinical prediction study includes predictor finding
(prognostic factor) studies, prediction model studies (de-
velopment, validation, and extending or updating), and
prediction model impact studies [66]. For predictor find-
ing study, the Quality In Prognosis Studies (QIPS) tool
[67] can be used for assessing its methodological quality
(Table S3H). For prediction model impact studies, if it
uses a randomized comparative design, tools for RCT
can be used, especially the RoB 2.0 tool; if it uses a non-
randomized comparative design, tools for
randomized studies can be used, especially the ROBINS-
I tool. For diagnostic and prognostic prediction model
studies, the Prediction model Risk Of Bias Assessment
Tool (PROBAST; Table S3I) [68] and CASP clinical pre-
diction rule checklist (Table S3J]) are suitable.

non-

Text and expert opinion papers

Text and expert opinion-based evidence (also called
“non-research evidence”) comes from expert opinions,
consensus, current discourse, comments, and assump-
tions or assertions that appear in various journals, maga-
zines, monographs and reports [69-71]. Nowadays, only
the JBI has a critical appraisal checklist for the assess-
ment of text and expert opinion papers (Table S3K).

Outcome measurement instruments
An outcome measurement instrument is a “device” used
to collect a measurement. The range embraced by the
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term ‘instrument’ is broad, and can refer to question-
naire (e.g. patient-reported outcome such as quality of
life), observation (e.g. the result of a clinical examin-
ation), scale (e.g. a visual analogue scale), laboratory test
(e.g. blood test) and images (e.g. ultrasound or other
medical imaging) [72, 73]. Measurements can be subject-
ive or objective, and either unidimensional (e.g. attitude)
or multidimensional. Nowadays, only one tool - the
COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) Risk of Bias
checklist [74-76] (www.cosmin.nl/) is proper for asses-
sing the methodological quality of outcome measure-
ment instrument, and Table S3L presents its major
items, including patient - reported outcome measure
(PROM) development (Table S3LA), content validity
(Table S3LB), structural validity (Table S3LC), internal
consistency (Table S3LD), cross-cultural validity/ meas-
urement invariance (Table S3LE), reliability (Table
S3LF), measurement error (Table S3LG), criterion valid-
ity (Table S3LH), hypotheses testing for construct valid-
ity (Table S3LI), and responsiveness (Table S3LJ).

Tools for secondary medical studies

Systematic review and meta-analysis

Systematic review and meta-analysis are popular
methods to keep up with current medical literature [4—
6]. Their ultimate purposes and values lie in promoting
healthcare [6, 77, 78]. Meta-analysis is a statistical
process of combining results from several studies, com-
monly a part of a systematic review [11]. Of course, crit-
ical appraisal would be necessary before using systematic
review and meta-analysis.

In 1988, Sacks et al. developed the first tool for asses-
sing the quality of meta-analysis on RCTs - the Sack’s
Quality Assessment Checklist (SQAC) [79]; And then in
1991, Oxman and Guyatt developed another tool — the
Overview Quality Assessment Questionnaire (OQAQ)
[80, 81]. To overcome the shortcomings of these two
tools, in 2007 the A Measurement Tool to Assess Sys-
tematic Reviews (AMSTAR) was developed based on
them ([82] (http://www.amstar.ca/). However, this ori-
ginal AMSTAR instrument did not include an assess-
ment on the risk of bias for non-randomised studies,
and the expert group thought revisions should address
all aspects of the conduct of a systematic review. Hence,
the new instrument for randomised or non-randomised
studies on healthcare interventions - AMSTAR 2 was re-
leased in 2017 [83], and Table S4A presents its major
items.

Besides, the CASP systematic review checklist (Table
S4B), SIGN critical appraisal checklists for systematic re-
views and meta-analyses (Table S4C), JBI critical ap-
praisal checklist for systematic reviews and research
syntheses (Table S4D), NIH quality assessment tool for
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systematic reviews and meta-analyses (Table S4E), The
Decision Support Unit (DSU) network meta-analysis
(NMA) methodology checklist (Table S4F), and the Risk
of Bias in Systematic Review (ROBIS) [84] tool (Table
S4G) are all suitable. Among them, the AMSTAR 2 is
the most commonly used and the ROIBS is the most fre-
quently recommended.

Among those tools, the AMSTAR 2 is suitable for
assessing systematic review and meta-analysis based on
randomised or non-randomised interventional studies,
the DSU NMA methodology checklist for network
meta-analysis, while the ROBIS for meta-analysis based
on interventional, diagnostic test accuracy, clinical pre-
diction, and prognostic studies.

Clinical practice guidelines

Clinical practice guideline (CPQ) is integrated well into
the thinking of practicing clinicians and professional
clinical organizations [85-87]; and also make scientific
evidence incorporated into clinical practice [88]. How-
ever, not all CPGs are evidence-based [89, 90] and their
qualities are uneven [91-93]. Until now there were more
than 20 appraisal tools have been developed [94].
Among them, the Appraisal of Guidelines for Research
and Evaluation (AGREE) instrument has the greatest po-
tential in serving as a basis to develop an appraisal tool
for clinical pathways [94]. The AGREE instrument was
first released in 2003 [95] and updated to AGREE II in-
strument in 2009 [96] (www.agreetrust.org/). Now the
AGREE II instrument is the most recommended tool for
CPG (Table S4H).

Besides, based on the AGREE II, the AGREE Global
Rating Scale (AGREE GRS) Instrument [97] was devel-
oped as a short item tool to evaluate the quality and
reporting of CPGs.

Discussion and conclusions

Currently, the EBM is widely accepted and the major at-
tention of healthcare workers lies in “Going from evi-
dence to recommendations” [98, 99]. Hence, critical
appraisal of evidence before using is a key point in this
process [100, 101]. In 1987, Mulrow CD [102] pointed
out that medical reviews needed routinely use scientific
methods to identify, assess, and synthesize information.
Hence, perform methodological quality assessment is ne-
cessary before using the study. However, although there
are more than 20 years have been passed since the first
tool emergence, many users remain misunderstand the
methodological quality and reporting quality. Of them,
someone used the reporting checklist to assess the
methodological quality, such as used the Consolidated
Standards of Reporting Trials (CONSORT) statement
[103] to assess methodological quality of RCT, used the
Strengthening the Reporting of Observational Studies in
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Epidemiology (STROBE) statement [104] to methodo-
logical quality of cohort study. This phenomenon indi-
cates more universal education of clinical epidemiology
is needed for medical students and professionals.

The methodological quality tool development should
according to the characteristics of different study types.
In this review, we used “methodological quality”, “risk of
bias”, “critical appraisal”, “checklist”, “scale”, “items”, and
“assessment tool” to search in the NICE website, SIGN
website, Cochrane Library website and JBI website, and
on the basis of them, added “systematic review”, “meta-
analysis”, “overview” and “clinical practice guideline” to
search in PubMed. Compared with our previous system-
atic review [11], we found some tools are recommended
and remain used, some are used without recommenda-
tion, and some are eliminated [10, 29, 30, 36, 53, 94,
105-107]. These tools produce a significant impetus for
clinical practice [108, 109].

In addition, compared with our previous systematic re-
view [11], this review stated more tools, especially those
developed after 2014, and the latest revisions. Of course,
we also adjusted the method of study type classification.
Firstly, in 2014, the NICE provided 7 methodology
checklists but only retains and updated the checklist for
economic evaluation now. Besides, the Cochrane RoB
2.0 tool, AMSTAR 2 tool, CASP checklist, and most of
JBI critical appraisal checklists are all the newest revi-
sions; the NIH quality assessment tool, ROBINS-I tool,
EPOC RoB tool, AXIS tool, GRACE Checklist, PRO-
BAST, COSMIN Risk of Bias checklist, and ROBIS tool
are all newly released tools. Secondly, we also introduced
tools for network meta-analysis, outcome measurement
instruments, text and expert opinion papers, prediction
studies, qualitative study, health economic evaluation,
and CER. Thirdly, we classified interventional studies
into randomized and non-randomized sub-types, and
then further classified non-randomized studies into with
and without controlled group. Moreover, we also classi-
fied cross-sectional study into analytic and purely de-
scriptive sub-types, and case-series into interventional
and observational sub-types. These processing courses
were more objective and comprehensive.

Obviously, the number of appropriate tools is the largest
for RCT, followed by cohort study; the applicable range of
JBI is widest [63, 64], with CASP following closely. How-
ever, further efforts remain necessary to develop appraisal
tools. For some study types, only one assessment tool is
suitable, such as CER, outcome measurement instruments,
text and expert opinion papers, case report, and CPG. Be-
sides, there is no proper assessment tool for many study
types, such as overview, genetic association study, and cell
study. Moreover, existing tools have not been fully ac-
cepted. In the future, how to develop well accepted tools
remains a significant and important work [11].

AUgAWITUIAARIUNMSANKINGIMANSAVNIW(FAFD) ACUEIWNEANANSASS1BWEUNA Tel. 02-4199978



o

NUFIUNITITENITANYT MBU NITIVULTIAUNIN A8

systematic review 7 -8 Jan 2021

Ma et al. Military Medical Research (2020) 7:7

Our review can help the professionals of systematic re-
view, meta-analysis, guidelines, and evidence users to
choose the best tool when producing or using evidence.
Moreover, methodologists can obtain the research topics
for developing new tools. Most importantly, we must re-
member that all assessment tools are subjective, and ac-
tual yields of wielding them would be influenced by
user’s skills and knowledge level. Therefore, users must
receive formal training (relevant epidemiological know-
ledge is necessary), and hold rigorous academic attitude,
and at least two independent reviewers should be in-
volved in evaluation and cross-checking to avoid per-
formance bias [110].
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= — « Principles of research ethics (nanitugiuasagssunisisn)
YIUTIINN13398 « Ethical concerns (Uszifiunussusssniiviauwla)

Syst ticRevi + IRB application (nsnsenuuunesuzasunisiiarsmn)
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APINENAUNARR

Principles of Research Ethics Respect for Persons

* Belmont report « Protecting autonomy of all people and treating them
1. Respect for persons: imswluyaraiisaaiss with respect
2. Beneficence: Afisfoiszleni Lainalwifalny — Informed consent

: = =Nodeception
3 dust CE. ATNIUTEIIN

The National Commission for the Protection of Human Subjects of Biomedical and Behavioral Research. The
Belmont Report. Elkridge, Maryland, USA, 1979,

AUgAWITUIAARIUNMSANKINGIMANSAVNIW(FAFD) ACUEIWNEANANSASS1BWEUNA Tel. 02-4199978 m



NUFIUNITITENITANWYY PBU NITIVELTIAUNIN MY systematic review 7 -8 Jan 2021

Beneficence Justice

+ Maximizing benefits of research « Ensure reasonable and non-exploitative procedures
« Minimizing risks to research subjects being administered fairly

Ethical Issues in Systematic Review Research Purpose

* Research purpose + Sponsored systematic review
» Literature search
.—
+ Constructing connected understandings
* Repo
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Literature Search Evaluation , interpretation of evidence

Evaluation criteria
* Funding bias - Two-stage approach
« Outcome bias 1. Evaluation of individual study according to
- methodology
~ e Databasebgs ———2 Distiitinformation relevant to-systematic review ——
+ Citation bias purpose
. PR » Reducing potential bias
Avallabifty b.las » Representations of participants
* Language bias « Reflection on the importance of a particular

« Familiarity bias study

Connected Understanding Report

Minimize unacknowledged biases  Transparency of the review process
+ Collaborative sense-making + Disclosure the source of funding
+Eliciting feedback from key stakeholders » Disclosure of potential conflict of interest
*~Identification of disconfirming cases « Consider the consequence of the review
Lol el sl findings on participants of original studies
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Siriraj Institutional Review Board Types of IRB Review

* http://www.si.mahidol.ac.th/sirb/ = Exempt
* Expedited

 Full board

Summary

» Principles of research ethics (nanfingiua3assannisise)
« Ethical concerns (dssiiwnsaseasaniivnaula)

* IRB application (nsnsenuuurasuzesunisiansan)
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In just about every area
of society, there’'s

nothing more important
than ethics

Henry Paulson
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Abstract

The purpose of this research was to analyst drop-out factors of business
administration students. 400 students from 5 majors in the Management Science Faculty of
Ubon Ratchathani University were the sample. Cluster sampling and questionnaire were used
in this research. The reliability was 0.94. The discriminant was range between 0.4 1-0.68.
The data were analyzed by descriptive statistics and Confirmatory Factor Analysis (CFA).

The results found that the overall confirmatory factor analysis of student dropout
model consistent at the good level of empirical data. The second ordered factor loading of
6 main components can explain the dropout students at the good significant level 0.01 as
follows: 1) instruction 2) lecturer and advisor 3) institution environment 4) student behavior
5) institutions, and 6) family status, respectively. Therefore, the instruction was so important
main component of student dropout. When considering the sub-components of instruction,
the results showed that the classroom atmosphere was not appropriate and Ubon
Ratchathani University doesn’t have enough buildings, rooms, and laboratories. These are
important causes of student dropout. The recommendations of this study were the university
should provide a good classroom atmosphere and invest the infrastructure such as buildings
and study rooms. These can make instruction interested in, pursue student learning, and
learning effectively. Moreover, these can help students to get academic achievement better
and reduce the rate of student’s dropout in higher education students in the future.

Keywords: Factor analysis, drop-out, business administration
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Abstract

The development of protection system for Chiang Mai Rajabhat University’s students
from dropping out aimed to (1) study the problems and reasons of dropping out from the
university and (2) find out methods to protect students from dropping out. Data were
collected from 400 former students who had dropped out both in self-resigned and deprived
cases from Chiang Mai Rajabhat University between academic years 2011 — 2014. The most
of interviewers were women (54.75%) and 228 former students which equaled 57.00% of
sample group had studied in the regular classes. From the sample group, 39.0% of them were
used to study in Faculty of Management Sciences, 29.8% in Faculty of Humanities and Social
Sciences, 20.8% in Faculty of Science and Technology, 7.5% in Faculty of Education, 1.5%
in Faculty of Agricultural Technology, 0.8 % in International College, 0.5% in Maehongson
College and 0.3% in Asian Development College for Community Economy and Technology.
Most of them, 251 former students or 62.75% of sample group, were from the first year
classes and 40.50% of the sample group, 162 former students, had gotten lower marks than
2.00 in the 4.00 marks system. The main reason of dropping out were getting new study
place, new job and moving work place of the students (157 former students: 39.30%), 111
former students (27.80%) had gotten lower marks than acceptable mark level in the
university’s rule and 103 former students (25.80%) had had financial problem.

This research also found that the reasons related to advisors, student themselves,
university’s environment, lectures and family had middle level impacts, respectively, to the
sample group.

In the advisors part, the factor which effect to the dropping out of students was about
understanding, the former students felt that their advisors did not understand them and did not
help them to solve problems, and some advisors did not advise and had aggressive mood with
students.

In student themselves part, the factor which effect to the dropping out of students was
their own wrong choice of study making (they did not really interested in the study field, also
their own skills and abilities did not match to the studies)

In university’s environment part, the factors which effect to the dropping out of

students were about courses and facilities; the university did not have diversified courses and
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some were out of date, courses did not suite for the labor market, difficult content, lack of

study tools and old fashion, unsuitable places and facilities for studying such as canteen,
paring lots, study buildings and library.

In lectures part, the factors which effect to the dropping out of students were about
characteristics and teaching techniques of the lectures; students felt that their lectures were
unfriendly and their ideas were not accepted, some lecturers had not enough knowledge in
their field, taught too quickly, gave too much assignments, often absent, created too difficult
examination, lack of teaching technique, and some contents were out of date.

In family part, the factor which effect to the dropping out of students was the financial
problem, because of the poorness some students had to work and absented classes.

The protection system for Chiang Mai Rajabhat University’s students from dropping
out came up from the focus group, which members were representatives from every faculty.
They suggested that the problem can be solved by using E-advisor in teaching, advisors
should follow their advices and using Sufficiency Economy Philosophy for students’
financial problems, lecturers should have suitable standard of teaching and evaluation for
each course, set of General Education should be planned and let the students study in order of
the difficulties, each faculty should have its own library, the related supporting departments
should report monthly students amount so that university can contact and help students who
decided to drop out in time, especially for the financial supports such as in-house

employment, giving scholarship, and providing part-time job data base.
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131 : table 7.3.2 14 Julian PT Higgins and Sally Green. (2008).The Cochrane Handbook for Systematic

Reviews of Interventions. Chichester: The Cochrane Collaboration and John Wiley & son Ltd.
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Journal of Education, Mahasarakham University 145 Volume 14 Number 2 April-June 2020

Abstract

The purpose of this research was to analyst drop-out factors of business
administration students. 400 students from 5 majors in the Management Science Faculty of
Ubon Ratchathani University were the sample. Cluster sampling and questionnaire were used
in this research. The reliability was 0.94. The discriminant was range between 0.4 1-0.68.
The data were analyzed by descriptive statistics and Confirmatory Factor Analysis (CFA).

The results found that the overall confirmatory factor analysis of student dropout
model consistent at the good level of empirical data. The second ordered factor loading of
6 main components can explain the dropout students at the good significant level 0.01 as
follows: 1) instruction 2) lecturer and advisor 3) institution environment 4) student behavior
5) institutions, and 6) family status, respectively. Therefore, the instruction was so important
main component of student dropout. When considering the sub-components of instruction,
the results showed that the classroom atmosphere was not appropriate and Ubon
Ratchathani University doesn’t have enough buildings, rooms, and laboratories. These are
important causes of student dropout. The recommendations of this study were the university
should provide a good classroom atmosphere and invest the infrastructure such as buildings
and study rooms. These can make instruction interested in, pursue student learning, and
learning effectively. Moreover, these can help students to get academic achievement better
and reduce the rate of student’s dropout in higher education students in the future.

Keywords: Factor analysis, drop-out, business administration
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faAeiAmdgIzHaIyINy 2.31 < 3 (Klein,
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(Joreskog and Sorborn, 1996)

AT 1 wanTieneranNEaandatIznIlimangeiiudoyad) sednwiudua e
Goodness of Fit Measures

sample group X? df P X?/df  RMSEA CFI  TLI SRMR AIC

394 108666 470 000 231 0048 092 091 0049 Smallst
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Abstract

The development of protection system for Chiang Mai Rajabhat University’s students
from dropping out aimed to (1) study the problems and reasons of dropping out from the
university and (2) find out methods to protect students from dropping out. Data were
collected from 400 former students who had dropped out both in self-resigned and deprived
cases from Chiang Mai Rajabhat University between academic years 2011 — 2014. The most
of interviewers were women (54.75%) and 228 former students which equaled 57.00% of
sample group had studied in the regular classes. From the sample group, 39.0% of them were
used to study in Faculty of Management Sciences, 29.8% in Faculty of Humanities and Social
Sciences, 20.8% in Faculty of Science and Technology, 7.5% in Faculty of Education, 1.5%
in Faculty of Agricultural Technology, 0.8 % in International College, 0.5% in Maehongson
College and 0.3% in Asian Development College for Community Economy and Technology.
Most of them, 251 former students or 62.75% of sample group, were from the first year
classes and 40.50% of the sample group, 162 former students, had gotten lower marks than
2.00 in the 4.00 marks system. The main reason of dropping out were getting new study
place, new job and moving work place of the students (157 former students: 39.30%), 111
former students (27.80%) had gotten lower marks than acceptable mark level in the
university’s rule and 103 former students (25.80%) had had financial problem.

This research also found that the reasons related to advisors, student themselves,
university’s environment, lectures and family had middle level impacts, respectively, to the
sample group.

In the advisors part, the factor which effect to the dropping out of students was about
understanding, the former students felt that their advisors did not understand them and did not
help them to solve problems, and some advisors did not advise and had aggressive mood with
students.

In student themselves part, the factor which effect to the dropping out of students was
their own wrong choice of study making (they did not really interested in the study field, also
their own skills and abilities did not match to the studies)

In university’s environment part, the factors which effect to the dropping out of

students were about courses and facilities; the university did not have diversified courses and

m AUgAWITUIAARIUNMSANINGIMANSAVAIW(AFD) ACUSIWNEMANSASS1BWEIUNA Tel. 02-4199978




ANUFIUNITITUNITANYY FBU NITIVELTIAUNIN MY systematic review 7 -8 Jan 2021

N

some were out of date, courses did not suite for the labor market, difficult content, lack of
study tools and old fashion, unsuitable places and facilities for studying such as canteen,
paring lots, study buildings and library.

In lectures part, the factors which effect to the dropping out of students were about
characteristics and teaching techniques of the lectures; students felt that their lectures were
unfriendly and their ideas were not accepted, some lecturers had not enough knowledge in
their field, taught too quickly, gave too much assignments, often absent, created too difficult
examination, lack of teaching technique, and some contents were out of date.

In family part, the factor which effect to the dropping out of students was the financial
problem, because of the poorness some students had to work and absented classes.

The protection system for Chiang Mai Rajabhat University’s students from dropping
out came up from the focus group, which members were representatives from every faculty.
They suggested that the problem can be solved by using E-advisor in teaching, advisors
should follow their advices and using Sufficiency Economy Philosophy for students’
financial problems, lecturers should have suitable standard of teaching and evaluation for
each course, set of General Education should be planned and let the students study in order of
the difficulties, each faculty should have its own library, the related supporting departments
should report monthly students amount so that university can contact and help students who
decided to drop out in time, especially for the financial supports such as in-house

employment, giving scholarship, and providing part-time job data base.
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Abstract

Pre-university Program is one of strategies to prepare first-year students to ready for regular class in the
university. The objective of the pre university program is to lay foundation for all newcomers as well as fill
necessary knowledge and skills. Rajamangala University of Technotogy Phra Nakhon initialized the pre-university
program in 2014. At that time, all faculties were mandated to set this program with 3 subjects: mathematics,
English language, and faculty’s specific career course. The intention of that pre-university program was to reduce
dropout rate. However, the dropout rate that year was still high with 875 students either withdraws from the
university or retired. Therefore, this research was set to examine RMUTP’s pre-university program and assess
satisfaction of students toward the pre-university program. Using a mixed methodology, qualitative and
quantitative data were collected from 468 first year students in 13 departments within 5 faculties: Science and

awywerans Senineasnsine | 252

185 AUgAUITUIAAAIUNSANLIINGIMAASAVNIW (FIFAD) ACUEIWNEAANSASS1BWEIUIA Tel. 02-4199978




ANUFIUNITITUNITANYY FBU NITIVELTIAUNIN MY systematic review 7 -8 Jan 2021

Technology, Architecture and design, Home Economic Technology, Business Administration and Art, have their
pre-university program. Findings show that dropout rate is not related to the pre-university program since these
faculties dropout rate was still high. In addition, 71.24 percent of participants have high satisfaction with the pre-
university program.  Findings from qualitative data also align with the quantitative analysis. Most participants
express that the program was useful and necessary. The enrolment in such a program can influence students’
grade points. The sample group also suggested teaching subjects to be matched with the subject study in
Semester 1.

Keywords : Attrition rate, Dropout, Retention rate, Pre-university program
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Cause of Student Drop out Bachelor of Accountancy Program as Usual Attitude
of Regular Students, Department of Accounting, Rajabhat Kampheangphet
University
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Abstract

Cause of student drop out Bachelor Of Accountancy Program As Usual Attitude Of Regular
Students Department of Accounting Rajabhat Kampheangphet University. The purpose of this student
drop out Bachelor of Accountancy Program the attitude of regular students in accounting. Faculty of
Management Science Rajabhat Kampheangphet University 2016 year academic. The sample
population for the research was chosen through purposive or judgmental sampling, consisting of
300 students enrolled in year 1 to 4 of the regular accounting programwho filled out questionnaires
in the 2016 academic year. 1) atmosphere at the university; 2) teaching/learning system management
of the program; 3) instructors; 4) support structure/ facilities; 5) students” personal factors; and 6) family
status. Overall, all these factors were found to have a small influence (X=2.4080). Percentage 40.13.
Factors affecting drop out of graduate Students First 3 factors this 1) teaching/learning system

management of the program, 2) support structure/ facilities, and 3) instructors.
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The reasonfor students droppingoutis 1) Inappropriate of school buildings, 2) Course content
is difficult, 3) The instructors create incentives for teaching and leaming quite a bit, 4) The lack of
documentation and teaching aids, 5) The Students have problems with the cost of studying, and 6)
Parents do not support the cost of their education.

Keywords: factors / cause / drop out
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2)
TEMPLATE FOR COMPLETION

Edited by Julian PT Higgins, Jelena Savovi¢, Matthew J Page, Jonathan AC Sterne
on behalf of the RoB2 Development Group

Version of 22 August 2019

The development of the RoB 2 tool was supported by the MRC Network of Hubs for Trials Methodology Research (MR/L004933/2- N61), with the support of the host

MRC ConDuCT-Il Hub (Collaboration and innovation for Difficult and Complex randomised controlled Trials In Invasive procedures - MR/K025643/1), by MRC research
grant MR/M025209/1, and by a grant from The Cochrane Collaboration.

@080
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This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Study details

Reference

Study design
X Individually-randomized parallel-group trial
OO  Cluster-randomized parallel-group trial

O  Individually randomized cross-over (or other matched) trial

For the purposes of this assessment, the interventions being compared are defined as

Experimental: Comparator:

Specify which outcome is being assessed for risk of bias

Specify the numerical result being assessed. In case of multiple alternative
analyses being presented, specify the numeric result (e.g. RR = 1.52 (95% ClI
0.83 to 2.77) and/or a reference (e.g. to a table, figure or paragraph) that
uniquely defines the result being assessed.

Is the review team’s aim for this result...?
O  to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect)
O  to assess the effect of adhering to intervention (the ‘per-protocol’ effect)
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If the aim is to assess the effect of adhering to intervention, select the deviations from intended intervention that should be addressed (at least one
must be checked):

O occurrence of non-protocol interventions
| failures in implementing the intervention that could have affected the outcome
O non-adherence to their assigned intervention by trial participants

Which of the following sources were obtained to help inform the risk-of-bias assessment? (tick as many as apply)

Journal article(s) with results of the trial

Trial protocol

Statistical analysis plan (SAP)

Non-commercial trial registry record (e.g. ClinicalTrials.gov record)
Company-owned trial registry record (e.g. GSK Clinical Study Register record)
“Grey literature” (e.g. unpublished thesis)

Conference abstract(s) about the trial

Regulatory document (e.g. Clinical Study Report, Drug Approval Package)
Research ethics application

Grant database summary (e.g. NIH RePORTER or Research Councils UK Gateway to Research)
Personal communication with trialist

Personal communication with the sponsor

Oooooooooogg

Risk of bias assessment
Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate only to
sign posts to other questions, no formatting is used.

Domain 1: Risk of bias arising from the randomization process

Signalling questions Comments Response options
1.1 Was the allocation sequence random? Y/PY/PN/N/NI
1.2 Was the allocation sequence concealed Y/PY/PN/N/NI

until participants were enrolled and
assigned to interventions?

1.3 Did baseline differences between Y/PY/PN/N/NI
intervention groups suggest a problem with
the randomization process?

Risk-of-bias judgement Low / High / Some concerns
Optional: What is the predicted direction of NA / Favours experimental /
bias arising from the randomization process? Favours comparator / Towards

null /Away from null /
Unpredictable
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Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)

Signalling questions Comments Response options

2.1. Were participants aware of their Y/PY/PN/N/NI

assigned intervention during the trial?

2.2. Were carers and people delivering the Y/PY/PN/N/NI

interventions aware of participants’

assigned intervention during the trial?

2.3. If Y/PY/NI to 2.1 or 2.2: Were there NA/Y/PY/PN/N/NI

deviations from the intended intervention

that arose because of the trial context?

2.4 If Y/PY to 2.3: Were these deviations NA/Y/PY/PN/N/NI

likely to have affected the outcome?

2.5. If Y/PY/NI to 2.4: Were these NA/Y/PY/PN/N/NI

deviations from intended intervention

balanced between groups?

2.6 Was an appropriate analysis used to Y/PY/PN/N/NI

estimate the effect of assignment to

intervention?

2.7 If N/PN/NI to 2.6: Was there potential NA/Y/PY/PN/N/NI

for a substantial impact (on the result) of

the failure to analyse participants in the

group to which they were randomized?

Risk-of-bias judgement Low / High / Some concerns

Optional: What is the predicted direction of NA / Favours experimental /

bias due to deviations from intended Favours comparator /

interventions? Towards null /Away from
null / Unpredictable

Domain 2: Risk of bias due to deviations from the intended interventions (effect of adhering to intervention)

Signalling questions Comments Response options
2.1. Were participants aware of their Y/PY/PN/N/NI
assigned intervention during the trial?

2.2. Were carers and people delivering the Y/PY/PN/N/NI
interventions aware of participants’

assigned intervention during the trial?

2.3. [If applicable:] If Y/PY/NI to 2.1 or 2.2: NA/Y/PY/PN/N/NI
Were important non-protocol interventions

balanced across intervention groups?

2.4. [If applicable:] Were there failures in NA/Y/PY/PN/N/NI
implementing the intervention that could

have affected the outcome?

2.5. [If applicable:] Was there non- NA/Y/PY/PN/N/NI
adherence to the assigned intervention

regimen that could have affected

participants’ outcomes?

2.6. If N/PN/NI to 2.3, or Y/PY/NI to 2.4 or NA/Y/PY/PN/N/NI

2.5: Was an appropriate analysis used to
estimate the effect of adhering to the
intervention?

Risk-of-bias judgement

Low / High / Some concerns

Optional: What is the predicted direction of
bias due to deviations from intended
interventions?

NA / Favours experimental /
Favours comparator /
Towards null /Away from
null / Unpredictable
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Domain 3: Missing outcome data

missingness in the outcome depended on
its true value?

Signalling questions Comments Response options
3.1 Were data for this outcome available Y/PY/PN/N/NI
for all, or nearly all, participants

randomized?

3.2 If N/PN/NI to 3.1: Is there evidence that NA/Y/PY/PN/N
the result was not biased by missing

outcome data?

3.3 If N/PN to 3.2: Could missingness in the NA/Y/PY/PN/N/NI
outcome depend on its true value?

3.4 If Y/PY/NI to 3.3: Is it likely that NA/Y/PY/PN/N/NI

Risk-of-bias judgement

Low / High / Some concerns

Optional: What is the predicted direction of
bias due to missing outcome data?

NA / Favours experimental /
Favours comparator /
Towards null /Away from
null / Unpredictable

Domain 4: Risk of bias in measurement of the outcome

assessment of the outcome was influenced
by knowledge of intervention received?

Signalling questions Comments Response options
4.1 Was the method of measuring the Y/PY/PN/N/NI
outcome inappropriate?

4.2 Could measurement or ascertainment Y/PY/PN/N/NI
of the outcome have differed between

intervention groups?

4.3 If N/PN/NI to 4.1 and 4.2: Were NA/Y/PY/PN/N/NI
outcome assessors aware of the

intervention received by study

participants?

4.4 If Y/PY/NI to 4.3: Could assessment of NA/Y/PY/PN/N/NI
the outcome have been influenced by

knowledge of intervention received?

4.5 If Y/PY/NI to 4.4: Is it likely that NA/Y/PY/PN/N/NI

Risk-of-bias judgement

Low / High / Some concerns

Optional: What is the predicted direction of
bias in measurement of the outcome?

NA / Favours experimental /
Favours comparator /
Towards null /Away from
null / Unpredictable
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Domain 5: Risk of bias in selection of the reported result

Signalling questions Comments Response options
5.1 Were the data that produced this result Y/PY/PN/N/NI

analysed in accordance with a pre-specified
analysis plan that was finalized before
unblinded outcome data were available for
analysis?

Is the numerical result being assessed likely
to have been selected, on the basis of the
results, from...

5.2. ... multiple eligible outcome Y/PY/PN/N/NI
measurements (e.g. scales, definitions,
time points) within the outcome

domain?

5.3 ... multiple eligible analyses of the Y/PY/PN/N/NI

data?
Risk-of-bias judgement Low / High / Some concerns
Optional: What is the predicted direction of NA / Favours experimental /
bias due to selection of the reported result? Favours comparator /

Towards null /Away from
null / Unpredictable

Overall risk of bias

Risk-of-bias judgement Low / High / Some

concerns

Optional: What is the overall predicted NA / Favours
direction of bias for this outcome? experimental / Favours
comparator / Towards
null /Away from null /
Unpredictable

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
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PRISMA 2009 Checklist

. . . Reported
Section/topic Checklist item on page #
TITLE
Title 1 ‘ Identify the report as a systematic review, meta-analysis, or both.

ABSTRACT

Structured summary

Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale Describe the rationale for the review in the context of what is already known.

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).

METHODS

Protocol and registration

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide
registration information including registration number.

Eligibility criteria

Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,
language, publication status) used as criteria for eligibility, giving rationale.

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.

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

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes

for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means).

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency

(e.g., 1> for each meta-analysis.
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@ PRISMA 2009 Checklist

. . o 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 Item 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.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097.
doi:10.1371/journal.pmed 1000097
For more information, visit: www.prisma-statement.org.
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NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE
CASE CONTROL STUDIES

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and
Exposure categories. A maximum of two stars can be given for Comparability.

Selection

1) Is the case definition adequate?
a) yes, with independent validation 3
b) yes, eg record linkage or based on self reports
¢) no description

2) Representativeness of the cases
a) consecutive or obviously representative series of cases #
b) potential for selection biases or not stated

3) Selection of Controls
a) community controls 3
b) hospital controls
¢) no description

4) Definition of Controls
a) no history of disease (endpoint) 3#
b) no description of source

Comparability

1) Comparability of cases and controls on the basis of the design or analysis
a) study controls for (Select the most important factor.) 3#
b) study controls for any additional factor # (This criteria could be modified to indicate specific
control for a second important factor.)

Exposure

1)_Ascertainment of exposure
a) secure record (eg surgical records) ¥
b) structured interview where blind to case/control status ¥
¢) interview not blinded to case/control status
d) written self report or medical record only
e) no description

2) Same method of ascertainment for cases and controls
a) yes #
b) no

3) Non-Response rate
a) same rate for both groups ¥
b) non respondents described
c) rate different and no designation

NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE
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COHORT STUDIES

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and
Outcome categories. A maximum of two stars can be given for Comparability

Selection

1) Representativeness of the exposed cohort
a) truly representative of the average (describe) in the community ¥
b) somewhat representative of the average in the community 3

c) selected group of users eg nurses, volunteers
d) no description of the derivation of the cohort

2) Selection of the non exposed cohort
a) drawn from the same community as the exposed cohort 3#
b) drawn from a different source
¢) no description of the derivation of the non exposed cohort

3) Ascertainment of exposure
a) secure record (eg surgical records) #
b) structured interview ¥
c) written self report
d) no description

4) Demonstration that outcome of interest was not present at start of study
a) yes ¥
b) no

Comparability

1) Comparability of cohorts on the basis of the design or analysis
a) study controls for (select the most important factor) #
b) study controls for any additional factor 3 (This criteria could be modified to indicate specific
control for a second important factor.)
Outcome

1) Assessment of outcome
a) independent blind assessment 3
b) record linkage 3
c) self report
d) no description

2) Was follow-up long enough for outcomes to occur
a) yes (select an adequate follow up period for outcome of interest) #
b) no

3) Adequacy of follow up of cohorts
a) complete follow up - all subjects accounted for #*
b) subjects lost to follow up unlikely to introduce bias - small number lost -> % (select an
adequate %) follow up, or description provided of those lost) #
c) follow up rate < % (select an adequate %) and no description of those lost
d) no statement
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