[ K2NI O2dzNBES AY
f A0SNI O dzNB

A basic introduction to developing a search strategy, database

hints, and executing a search.
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What is a systematic review?

According to the Cochrane collaboratibandbook (chapter 1.2.2;

http://handbook.cochrane.org/chapter 1/1 2 2 what is a systematic review)htm

OA systematic review attempts to collate all empirical evidence that fitspeeifed
eligibility criteria in order to answer gscific research questiorit uses explicit, systematic
methods that are selected with a view to minimizing bias, thus providing more reliable
findings from which conclusions can be drawn and decisions (Aatlman 1992, Oxman

1993). The key characteristics of a systematic review are:
1 aclearly stated set of objectives with prefined eligibility criteria for studies;
T an explicit, reproducible methodology;
T a systematic search that attempts to identify stlidies that would meet the
eligibility criteria;
1 an assessment of the validity of the findings of the included studies, for example
through the assessment of risk of bias; and

T asystematic presentation, and synthesis, of the characteristics and findings of the
included studie® ¢

Very nice....ot what doesthat all meanto you?
[ SGQa oNBF] A0 R2¢y | tAGHE SO

U A systematic review attempts to collatell the empirical evidencéhat fits within pre-

defined criteriato answer aspecific research question.
Note the italicised words;

1. all the empirical evidence unless you have ainfinite budget, with unlimited resources
andunlimitedtime, you have to be realistic; collatiradl the empirical evidencshould
be your ideal,however, you need to accept that your searawven if conducted

correctly,may missa fewpapers that will be relevant to the topic.

2. Predefinedcriteria andspecificresearch question make sure you have\gry clear

guestion you want tanswerand that youknow exactly what types of studig®u are
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interested in. This means deciding on reseatekign populations, outcomes,

timeframes, comparators etteforeyou start to search for papers!

U Thekeycharacteristics of a systematic review are:
T a clearly stated set of objectives with prdefined eligibility criteria for studies;

A covered inpoint 2 above
1 an explicit, reproducible methodology;

A another researcheshould be able to reproduce your searamd results

based on the information you supply in your theds section
T a systematic search that attempts to identify all studies that would meet the
eligibility criteria;
A covered inpoint 1 above

T an assessment of the validity of the findings of the included studies, for

example through the assessment of risk of bias;

A without the assessment of risk of bias, you, and your readers, cannot

assess the value and creditability of your conclusions.

1 asysematic presentation, and synthesis, of the characteristics and findings of

the included studies.

{2 y26 @&2dz (y2¢ o6KIG | a2dadSYraAao NEZS” Sy -"_p“xq
This booklet will cover the first three key characteristisged above %
1. aclearly stated set of objectives with poefined digibility criteria for g@u
studies; ‘,

2. an explicit, reproducible methodology;
3. a systematic search that attempts to identify all studies that would

meet the eligibility criteria

Thelast two characteristicementioned in thedefinition are what distinguish between a
systematic review and a literature review, or opinion papéyu should systematically search
for literature for all of thesepaper designsbut how you deal with the research you find
distinguishes what type of paper you will publish.

University of
South Australia
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Planning your search.

Before you open a single database or type one keyword,maostLJt | Y

matter if you are conducting a full systematic review or if you are conducting a systematic
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@2dzNJ aSI NDK

search for a literature revievor a discussion papegreither wayyou need to have a clear

guestion and a systematic plan of attatkithout this, your search is disjointezhd therefore

takes longer, you will miss important articles and your conclusions will be questioned by your

peersas potentially biased

/
/ formulate
question

define ;
concepts &
. keywords

choose
databases

conduct
. the search

evaluate
the results

/

save, save,
save!

refineif
needed

Figurel. Planning your search
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South Australia

5|Page



International Centre for

Allied Health Evidence
Formulate the question.

The first and most important step in developing a search strategy is to formulate a clear
guestion. What do you want to know? Who are you interested in? Where and when are you
interested in? What treatment type? Are there alternatives to that treatment? Are you
interested in those as welbr do you want to exclude thePh Youneed to have a clear and

focused question to ensure you get the most specific evidence with the |efast. ef

A way to help you define your questionts develop a PICO (or a PICOT/PIPOH or one of the
other formats used to turn a clinical question into a workable search structBesthe table

belowfor detailson the differentformats available in Allietlealth research

A search question that is too broad is not

likely to find any useful articles, for example:

~ ¢how do you treat lowd I O] LI Ay KE¢ Aa
broad question, in Medline, the combination

2F WOANBIFGYSydQ 1383 Wol O
articles this is a‘Heedle in the haystack
scenarisp | 2 ¢ W/EESidde evidence for

- the effectiveness of massage therapy in

adults with nora LISOAFTA O €26 o O]

much more focused question; this uses a specific populatidarventionand outcome and as
it is an effectiveness question, we know that it will also have comparators (what treatments are

compared against massageetiapy in the studies found)
This is our PICO:
P. adults with low back pain
I: massage therapy
C:.any other physical therapyr control group/sham treatment
O: reduction in low back pain

A searchbased on this PIC@ Medline returns 31 articles.
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The PICO format is most commonly used in health research, however there are multiple formats
available(see the table below)each wi answer an effectiveness or intervention style question,

but each will help you focus in a different ar@dne appropriateness of each format will depend

on the specific research question and on the type of studies that are suitable for addressing the

review question.

Tablel. Search development formats

ECLIPS Example Questiorlow can the discharge procedure from the hospital to the community for peo
with head injuries be improved?

E (expectations):  about improvemenbr innovation or information
What have other people done?
e.g. improve the discharge procedure from the hospital to the
community where rehabilitation will continue.

C (client group): at who is the service aimed?
e.g. people with head injuries
L (location): where is the service sited?
e.g. Community
I (Impact): what is the change in the service which is being looked for? What would
constitute success? How is this being measured? Similar to outcorRéS@
format

e.g.continuity of care; patient satisfactipsense of communication
between professionals

P (profession): who delivered the service?
e.g. hospital nurses, community staff, social services

S (service): type of service beinfnvestigated
e.g. community rehabilitation service

Wildridge & Bell (200%)lealth Info Libr J. 19(2): 163

PECOT| Example questionis acupuncture, compared with hypnosis, a successful intervention to use to s
teenagers smoking?

P (population): the demography of the population (age, gender, race)
the problem of the population (condition or diagnosis or symptoms)
e.g. teenagers

E (exposure): who delivered the exposuréntervention/treatment)
how the exposure was delivered (frequency, dosage)
where the exposure was delivered (hospital, community centre)
what the exposure was (massage, splinting, exercises)
e.g. acupuncture

C(comparator): comparison intervention (specific: weight bearing exercise)
alternative interventions (broad: any other treatment)
control (nothing)

e.g. hypnosis
O (outcome): change in symptoms of the population reason for usingdakgosure
e.g. smokindpehaviour
T (time period): short term, long term, not specified, actual time specified (i.e. 6 months, 2
years)
7| Page
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e.g. short term

PICO |Example Questiorlow well does a random urine protein to creatinine ratio diagmue&einuria
versus a 2<éoururine collection for protein?

P (population): the demography of the population (age, gender, race)
the problem of the population (condition or diagnosis or symptoms)
e.g. people with diabetes

| (intervention): what is the treatment under investigation
e.g.random urine protein to creatinine ratio

C (comparator): comparison of intervention (specific: weight bearing exercise)
alternative interventions (broad: any other treatment)
control (nothing)
e.g.24-hour urine collection for protein

O (outcome): change in symptoms of the population
reason for using the exposure
e.g.diagnosis of proteinuria

PIPOH | Example questioriWhat policies, programs or service delivery models are currently in place for
providing educational support to children and young people with chronic mental and physical h
issues?

P (population):  the demography of the population (age, gender, rate) problem of the
population (condition or diagnosis or symptoms)
e.g.Preschool and school aged children and young people with ment
physical health issues

| (intervention):  what is the intervention under investigation?
e.g.Evidence based, effective policies, programs or service delivery n
that providesupport or facilitate engagement in education or learning

P (profession):  who delivered the intervention?
e.g.Any professional dealing with education or learning based policie
programs or service delivery models

O (outcome): change irsymptoms of the population
reason for using the exposure
e.g.learning, engagement in education, and academic or educational
experience/performance, schooleatry/reintegration

H (health care  where the intervention was delivered (hospitabmmunity center)
setting): e.g.Any setting or context

SPICE |Example Questionwhat is the impact of an increase in the level of &teiring on access to health
services for the chronically ill in European countries?

S (setting) whatis the context of the question?
e.g. European countries

P (perspective) who are the users/potential users of the outcomes?
e.g. chronically ill

| (intervention): what is being done to them?
e.g. increased costharing

C(comparison) what are the alternatives?
e.g. no increase

E(evaluation). how will you measure if the intervention is successful?
e.g. access to health services
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You can use théormatsin table 1 to help you develop your clear clinicgliestion, as well as
using them to define the boundaries of yoquestion. This helpgou define the concepts and
develop the inclusion and exclusion criteria you will apply to your results (see evaluate results

for more information on inclusion and exclos criteria)

For example; yowant to know if splinting a patient with carpal tunnel is an effective treatment

option.

Clinical questionfor adults with carpal tunnel syndronge), what is the effect of splinting)

on pain or night symptom&)compared with no splintingC)?

P- Population
Age - Adults 18+
Gender - Both
Condition - Carpal tunnel syndrome
Comorbidity - Exclude other neuropathy
Diagnosis - >1 symptoms
Severity - All groups
Duration - No limits

| - Intervention exclusions:
CTSurgery
Corticosteroid injection
Manipulation
Exercises
Yoga
Vitamin B12
Oral medication

University of
South Australia
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Massage
Modified tasks/equipment/activity
C¢ Comparison:

No treatment

Placebo

CT Surgery

Corticosteroid injection

Manipulation

Exercises, yoga

Vitamins, oramedication

Massage

Modified tasks/ equipment/activity

O ¢ Outcome:

Primary
pain measured by any method
noctumal symptoms measured by amethod
Symptoms measured at >12 weeks

Secondary
Functional status
Objective assessments

Improvement in nerve conducin studies of all types

10| Page
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At this stage, you will also want to decide what type of evidence you want;

1 Qualitativeor quantitative, or both?
f Secondary researcBystematic reviews andmetay I f @ aSa 0 2 NJ LINA YI NB
| | % @ébservational studiegfc.)

1 A specific date range. You need to be able to justify why you have a date cut off. i.e.:

0 You want the latest research in a popular research area = last 10 years

o0 A new type of therapy/treatment was developed that became the gold standard

= date it fist became available
0 You are updating a systematic review = date listed as the search cut off in the old

review

Activity

Using the skills discussed in the book so far, have a go at developing PICO headings and
clinical question based on the followisgenarios:

1. Your workplace wants to know what evidence there is for the use of specific abdorm
exercises in acute low back pain.

2. You want to know if computer based cognitive rehabilitation can improve cognitive
function after a stroke

11| Page
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Define the concepts and develop keywords.

Once you have your question, write it down and keep it cldsél Q&4 @SNE Sl ag G2
by related but irrelevant information, and loseght of your main aim;it helps to have your

guestionaim in front of youfor those times when you start tget distractedor lost

Once you have a clear questigou can break it down into the main concepts. From there you

can develop key wordsoting any differences in spéfigs,find any technical or scientific names
required, and ensuring you use all possilaleronyms or synonym¥.ou may also have to keep in

mind that names change;i.h:y (KS YAR mMpTnQa G§KS yIYS 528yQ
this the condition was called Mongolism. If you are looking for papersaoly eiscoveries in
526y Q& a4@YyRNRYS &2dz ¢gAff y2G FAYR (GKSY dzyf Sa
You may need to consult a variety of sources for this including dictionaries, thesauri,
encyclopedias, and other reference collections. It canhbipful to look at other systematic

review methodologies with the same concepts to see what key words they used; this is a good
ghe& (2 SyadiNB e2dz KFIgSyQi YAaaSR FyeliKAy3d AYl

Concept Key words

1: Carpal tunnel carpal tunnelcarpal tunnel syndromeCTS
median mononeuropathy, repetitive motion
repetitive motion disorder, repetitive motion
injury, Tinel sign, Phalen's sigepetitive
strain disorder, repetitive strain injury, RSI

2: Splinting splinting, splintsplints, bracebracing,
reinforce reinforcement, reinforcing support,
strap, strapping

Databases will search for the term you have typed in, including any spaistgkes! Also,
authors will often use different words to label the same thing, as with the carpal tunnel
syndrome examie above; this is why it is so important to think of as many alternative terms as

possible, and to do some preliminary reading in the area!

Searching using a string of terms (such as typing in your question) is not an effective search
strategy in a resaah database. You need to think about how your keywords relate to one
FY20KSNE FyR dza&S hw3X ! b5 2NJ bBotleart & NIbgichiINE LINA

Operators They allow you to connect words in a way that makes your search more specific.
12| Page
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BooleanOperators:

OR When you combine keywords usi@Ryour search will find items containiregther one or

both of your keywords:

Carpal tunnel syndrom@RRSI

AND When you combine keywords usidgNDyour search will only find items containibgth
of your keywords

Carpal tunnel syndromANDsplinting

When you combine keywords usibgDTyour search will only find items containing the first key

word but not the other:

Carpal tunnel syndromBOTwrist irritation

13| Page
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You need to be careful when usitige NOToperator, it@ best used for things that are clearly
one or the otheri.e: male NOT female, child NOT adurtthe example given above; carpal
tunnel NOTwrist irritation, you could miss an important article because they discuss wrist

irritation as an early sign of carpal tunnel syndrome.

What this looks like for our carpal tunnel example:

Combine with (Boolean operators) Wildcards and truncation (Cochrane

OR “carpal tunnel" or "carpal tunnel
syndrome" or CTS or "median
mononeuropathy” or "repetitive
motion" or "repetitive motion
disorder" or "repetitive motion injury"
or "Tinel sign" or "Phalen's sign" or
"repetitive strain disorder" or

“repetitive strain injuy" or RSI

OR splint* or brae or reinforc* or
support or strap*

AND #1 AND #2

Based on the examples given above, you can see that key words within a concept (i.e.: carpal
tunnel) are combined with th©Roperator; you wantALLvariations of that concept. Once you
have combined all variations within a concept you can combine the concepts (i.e.: concept 1:
carpaltunnel, concept 2: splinting) using th&NDoperator; this will give you only articles with

BOTHconcepts.

We will @ into what the* means and why some keywords have double quotation marks in the
WO2Yy RdzO0 GKS aSkNOKQ aSOiAz2yo
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Choose the databases.

Once you have your question, have worked out your main concepts, the key words for these
concepts and established how themncepts relate to each other, you need to choose which

databases are most relevant to your topic.

There are a multitude of databases to choose from, although your choiceneadissarilybe

based on which ones you have accesatowell as which oneseaspecific to your topic.

The following databases are free access, and contain evidence based healthcare articles from a
variety of health professions. These articles come in many forms but include systematic reviews,

Meta-analysesclinical practice gu&linesand clinical trials.

1 Cochrane LibrargSystematic reviews and review protocols)

http://www.cochrane.org/

1 TRIP (Turning Research Into Praetitbgdence based healthcare databpse

http://www.tripdatabase.com/index.html

1 NIHS (National Institute for Health Research)

http://www.crd.york.ac.uk/crdweb/

1 PubMed(biomedical literature from MEDLINE and other life science journals)

http://www.ncbi.nlm.nih.gov/pubmed/

1 Bandolier(Evidence based healthcare database)

http://www.medicine.ox.ac.uk/bandolier/

1 National Guideline Clearing Houdgesource for evidencbased clinical practice
guidelines)

http://www.qguideline.gov/

1 Google scholar

http://scholar.google.com.au/
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The following databases are free access, and contain evidence based healthcare articles from

specific healthcare professions.

1 OT Seeker (resources relevanttcupational therapy interventions)

http://www.otseeker.com/

1 PEDro (The Physiotherapy Evidence Database)

http://www.pedro.org.au/

1 SpeechBITEpeech Pathology Database Best Interentions and Treatment Efficacy)

http://www.speechbite.com/

The following databases are accessed through your institution (they hapartdhase licenses
to have access to these), and contain evidence based healthcare articles from a variety of health

professions.

1 MEDLINE

http://www.ebscohost.com/nursing/products/medlinelatabases

1 CINAHL

http://www.ebscohost.com/cinahl/

1 Psychinfo

http://www.apa.org/pubs/databases/psycinfo/index.aspx

1 Embase

http:// www.elsevier.com/onlingools/embase

There are many more databases than those listed heheck with your institution as to which
ones are available to you, and with your librarian as to which ones are most relevant to your

topic.

16| Page
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Conduct the search.

Truncation symbols:

To run a search in a database, you use your key words and Bdopeaators as discussed
above, but you may not need to type in every single word variation you have come up with.
Most databases allow you to use a symbol to search for all words beginning with a particular
base. These are called truncation symbols and vaay depending on the database software

?,% %) ie.:

typinglearn* into the Cochrane Library database would fladrn, learns, learner,

learners, learning

Another symbol, usually called a Wildcard, may be used to search for alternative spellings o

forms(?, #. i.e.:

typingorgani?ation into the Cochrane Library databas®uld find bothorganisation
andorganization

typingwom?ninto the Cochrane Library databas®uld find bothwomen or woman

Proximity operators:

Manydatabases@vid, Ebsddost, Cochranand others) also have what is called a proximity
operator, although some databases will include these in the section on Boolean Operators. A
proximity operator is a word or phrase that allows you to search for key words within a specified

number (n) of words of each other i.e.:

In the Cochrane LibralyEARWill find keywords that arewithin 6 words of each other in

either direction;

i.e.: Typing canceéEARung in the Cochrane library will find lung cancer, as well

as cancer of the lung

In the Cochrane LibralyEAR/nwill find keywords thatareg A § KAy Wy Q g2 NRA
2U0KSNI AY SAGKSNI RANBOGAZ2Y 6KSNB wyQ I GKS YIE
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i.e.: Typing canceMEAR/3lungin the Cochrane library will find lung cancer, as

well as cancer of the lung

In the Cochrane LibralyEXTwill find keywords that arenext to each other in the

direction specified,;

i.e.: Typing lungNEXTcancer will find lung cancebut not cancer of the lung.

Search tips or search help

Each databaskas asearching tipor help section, this will have the informatioon which

Wildcards Boolearoperatorsand/or proximity operators the database will support.

These are usually found on the advanced search page:

The Cochrane library

Wiley Online Library

c) Independent high-quality evidence for health care decision making

COCHRANE LIBRARY

Search Search Manager
(+)| Title, Abstract. Keywords v
Search Limits (Word variations have been searched)
Clear
. Publications Browse By Subject Resources
I w“w Online l"b'a'y About us Help Contact Us Agents Advertisers

Copyright © 1999-2014 John Wiley & Sons, Inc. All Rights Reserved.

University of
South Australia

& Login/Register ©

Medical Terms (Me SH)

Add to Search Manager

Media Privacy Cookies Terms & Conditions Site Map
About Wiley Wiley.com Wiley Job Network Wl LEY
18| Page



International Centre for

Allied Health Evidence

OvidSRhome of CINAHL, Medline and others)

3 Wolters Kluwer

Health

OvidSP

My Account | Support & Training \ UniSA lemnfogoff

‘ Search Journals Books  Multimedia My Workspace Primal Pictures EBP Tools

= Search History (0 searches) (close)

[ View Saved l;

# A |Searches

Results

Search Type

Actions

| [ | | Combine selections with: | [

Cesamweay]

Basic Search | Find Citation | Search Tools | Search Fields | Advanced Search | Multi-Field Search
1 Resource selected | Hide | Change
@ Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1546 to Present

Enter keyword or phrase
(" or $ for truncation) |

* Keyword Author Title Journal

PubMed:

-'-: NCBl Resources [¥] How To ¥

PubMed Home More Resourceg

PubMed Advanced Search Builder

Use the builder below to create your search

Edit
Builder

All Fields v e
AND v | All Fields v e

T - 2 e histon,

You Tutenal

Clear

Show index list

£ Show index list

The help sectionare full of useful tips on searching that particular datsda

Phrasesearching:

If you want to search forepetitive strain injury do you need to enclose it in double quotesy, € 0

or do two or more words in the same search box automatically become a phrase? i.e.:

In PubMedyou need to enclose phrases in double quotes. Typpetitive strain injury

without the double quotes will retrieve any article containirgpetitive andstrainand

injuryX @pingrepetitive strain injury into thdePubMedsearch bar returned 1442

LJ LIS NA =

GKATES

becomea problem!

University of
South Australia
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Below is an example search in the Cochrane Library:

7

Inthis exarpleL  KIF ¢S dzaSR GKS a{SFNOK alyl3ISNE GFo
/| 20KNI yS KIFa ASIFENDOK YIFYylF3aSNNRsE 20KSNERZXZ &dzOFk
the terms you have searchednd allow you to combine them reasonably easily, either with

check boxes or by typing in the search number with the correct Boolean operator. Again, the

search tips/help sectiom each databaswill cover this.

Wiley Online Library

() COCHRANE LIBRARY & Login/Register ©
Independ

ent high-quality evidence for health dare decision making

Search Search Manager

To search an exact word(s) use quotation marks, @.g. *hospital” finds hospital: hospital (no quotatio

You can type each search term into its own

hox, and combine them all at the end (#1 or
#2....and so on) or you can combine all key-

words of a concept into one box..

Add to top View fewer lines f=’]

OED® =

"carpal tunnel syndrome”

3t

Z @ )| # "carpal tunnel’
N N\ | )
) @ +)| #3 #1or#2

j, @ ‘ij‘) #4 “carpal tunnel” or “carpal tunnel syndrome" or CTS or "meéian mononeuropathy” or
"wrist pain” or "finger pain” or "hand pain" or "hand weakness" or "hand numbness" or
"hand tingling" or "disease of hand" or "repetitive motion” or "repetitive motion disorder”
or "repetitive motion injury” or "Tinel sign" or "Phalen's sign” or "repetitive strain disorder”
or "repetitive strain injury” or RSI

BB & E

= @ @ # splint* or brac* or reinforc* or support or strap* [ 260155
/ @“"’} #6 #4 and #5 \ 1] 481
= @[ = |l ; . NIA
o pu Using the truncation symbol means you don’t =5
have to type in every variation of the word
I ET)Y  Search Help Highlight orphan lines

You can type each search temithin a concepinto its own box, andambine them all at the
end#12NJ | HXDPPI YR a2 2y 0 2 N3okacdaceptling or@ Po¥auriyS—+ f

should get the same results with either methdtis better to use oa box perconcept(i.e.:all

words rehting to carpal tunnel) and therombine the results of the conceptsd.: search #6 in

the example above)Just make sure you use the correct Boolean operator!

N.B.:there are many more advanced way of searching keywords, if you feel up to it, read
through the searching tips or help sections on tlagabases you will use regularly or talk to an

academic librarian for advanced searching tips.
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Every database is diffeng so you need to check the search help section before you start the
search. The more specific you can make your search now, when you are entering the terms (i.e.:
using the correct phrase searching technique (double quotes or none?) and the proximity
operators if they are available) the less work you will have to do when you come to the next
step; evaluating the results. At the same time you want to make sure you are getting everything
that is relevant to the topic, so using the truncation symbols meaunsspould not miss too

many relevant articles.
Search fields

Most databases will let yochoosefrom different articlefields to search foa keyword.i.e.:You
can choose to only search the title of articfes your keywordspr you can search thabstact,
or all text all fieldsof each articlelt is always best to start out searching all fieldstett; you

can always refine it later if you are getting overwhelmed with results.

Limiters or filters

Most databases will also let you limit your results in some Waywith everything else we have
covered so far, every database is different, and the search tips/help sections will guide you

through what you are able to do for a specific database.
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