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Objectives

This workbook aims to help you to find the best available evidence to
answer your clinical questions, in the shortest possible time. It will
introduce the principles of evidence -based practice and provide a
foundati on of understanding and skills in:

o Developing questions that are answerable from the literature
0 Searching for and identifying evidence to answer your question

0 Appraising the evidence identified for quality, reliability,
accuracy and relevance
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1. Whatis Evidence - Based Practice (EBP)?

Evidence -based practice:
iis integration of best research evidence with
and patient!'valuesbod

Clinical
Expertise

Patient
Values

Research
Evidence

When clinicians practic e EBP:

ifithe best available evidence, modified by pat.i
and preferences, is applied to improve the quality of clinical

judgements. o

Evidence -based practice does not mean being dictated to by the literature
nor is it an attempt by journ al publishers to take over the clinical world.

Evidence -based practice is another tool you can use to make sure your
patients get the best possible care.

'Sackett et al. 200 0. Evidence based medicine. How to practice and teach EBM. Second
edition. Churchill Livingstone. London
2McMaster Clinical Epidemiology Group 1997
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What you want:

Clinical evidence to help make decisions that is:
0 Quick to access
i Easy to find

U Reliable, accurate and relevant.

How do you get it?
1. Askananswerable question
2. Search the literature for relevant articles

3. Appraise articles found for quality and relevance

What can you do with it?

4. Integrate the research evidence identified with clinical expertise and
patient preferences to make decisions about patient care

5. Evaluate the effectiveness of applying the evidence in clinical
practice
A These five steps are the foundation of Evidence -Based Practice
(EBP).
This workbook aims to give you the skills and confidence to go through
the first three steps T if you are interested in the other two steps come

and talk to us about other programs we offer.
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2. A ska n answerable  gquestion

Write down a clinical question that you would like answered from the
literature

&

Unfortunately, itdéds not as easy as typing

and getting the answer.

Clinical questions are often broad, complex and multilevel, so we need to
refine and narrow questions to make them answerable from the literatur

As an example, clinical questions fr

BN

Afquickesto or fAmost effect i vtawknowkaethet h p

best treatment is that will work fastest with the least number of adverse
effects. Unfortunately, in general, questions with these types of words are
very difficult to answer from the literature.

eque

Why is this?
Think about how you would search a database for fibes
ast hmao.
A search for fAasthmao in PubMed retrieve
20009).
What would you search for next? How can
the difficulty? Instead you have to include som e form of treatment in the
search to limit the number of records you retrieve.
It is often very difficult to translate a clinical question into a form that can
be answered from the |literature, but there
Evidence -Based Answers to Clinical Questions for Busy Clinicians Workbook 6
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We use a framework called API CO0 to make the
an answerable question easier (butitis still trick  y and takes practice).
PICO stands for:
e Patientor Population
e | ntervention or | ndicator
e Comparison or Control
e Outcome.
Why PICO?
U To get the question clear in your mind
U To identify the information you need to answer the question
U To translate the question into searchable terms
U To develop and refine your search approach
It looks easy. It can be tricky. It is absolutel y invaluable.
Minutes spent properly formulating your question will save you hours
in searching.
Work through the PICO process with your clinical question. Be as detailed
and explicit as you can.
How would you describe your Patient or Patient group?
What
characteristics of
your Patient/s
are important?
Age, gender,
condition, etc can
all be very
significant.
What Intervention or Indicator (therapy, diagnostic test or
exposure) are you interested in?
Defining the
Intervention is
often the central
part of PICO.
Evidence -Based Answers to Clinical Questions for Busy Clinicians Workbook 7
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What alternative or different option do you want to Compare your
intervention to?

You might want to
Compare the
chosen
intervention to
another
intervention or to
no inte rvention.

What measurable Outcome /s are you interested in?

Outcome is the
final aspect of
PICO. Some
examples include:
symptoms of
asthma, accuracy
of diagnosis or
mortality.

Now rewrite your original clinical question to follow the PICO format.

For example:

In _children with pain and fever

how does paracetamol

compared with ibuprofen

effect levels of pain a nd fever

Reformatted (PICO) Clinical Question

In

P component

how does

| component

compared with

C component

effect

O component

Now t hat youb6v e wdltbuilu answeral@dedjueation, the next step
is to work out what type of st udy will answer your questionée
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Different types of questions are best answered by different types
of studies.

You want accurate, reliable information to answer your question, so you
need to look for the best type of studies that are available and relevan t.

Ideally, you would like to find a systematic review to answer your
guestion. Systematic reviews are often referre

What is a Systematic Review?

Good question. A systematic review synthesises the results from all
available studies in a particular area and provides a thorough analysis of
the results, strengths and weaknesses of the collated studies.

A systematic review has several qualities:
1. Itaddres ses afocused, clearly formulated question.

2. It uses systematic and explicit methods:
a. to identify, select and critically appraise relevant research
b. to collect and analyse data from the studies that are included
in the review

Systematic reviews may or m ay not include a meta  -analysis used to
summarise and analyse the statistical results of included studies.

Beware of narrative reviews masquerading as systematic reviews.
Narrative reviews are opinion with selective illustrations from the

literature. Altho ugh they may be useful for some background information,
they do not qualify as adequate evidence to answer clinical questions and
are very prone to bias.

Unfortunately, there arendt systematic reviews
guestion (notyet 1 but The Cochra ne Collaboration is working on it!).

So we have to look for other types of studies that are lower down on the
hierarchical tree of evidence.

*For more information on 6Level23atthdbadkvi dencebod
of this workbook.
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The following ta ble gives an indication of the highest level of evidence for
each type of question. Other study designs may be useful but are more

prone to bias.

I f your questionlLo

ok for ae

Intervention or Therapy U

Randomised Controlled Trial

Diagnosis/Scre ening

To assess the accuracy of U
the test :
To assess effect of test on u

health outcomes:

Cohort study where all subjects receive
both the study test and gold standard
reference test

Randomised Controlled Trial

Longitudinal cohort

Prognosis u
Aetiology/Ri sk factors U
i

Randomised controlled trial

Cohort for rare exposure with common
outcome

Case- control for rare outcome with
common exposure

Is your question about Therapy, Diagnosis/Screening, Prognosis

or Aetiology/Risk factors?

What type(s) of study design will you look for to answer this

guestion?

Systematic Review

Randomised Contr

olled Trial

Cohort Study

Case-Control Study

Other:

Now you have worked out what type of stu

dies will best answer your

guestion, you need to go and fin d someé

Evidence -Based Answers to Clinical Questions for

Busy Clinicians Workbook
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3. Search the literature for relevant articles

How do | search?
Use your PICO question components to identify the search terms that will
form the basis of your search strategy.

Remember to consider alternative terms, synonyms and alternative

spellings.
Search Terms Alternatives
i.e. Child Paediatric, pediatric, infant
Salbutamol Albuterol, ventolin
Patient
Intervention
Comparison
Outcomes

To start with, you can search using one of your PICO elements and see
how ma ny records you find, and then decide which other PICO elements
you will use to restrict your search.

Put an asterisk next to the PICO element you will search with first
on the table above. This will depend on your search.

For example, if you are interes ted in continuous subcutaneous insulin
infusion in paediatric diabetes, then just entering diabetes will return too
many records to be of use.

On the other hand if you are interested in treatments for canalolithiasis in

elderly people with cognitive impa irment, just searching for canalolithiasis

will probably return a small enough number of articles that you wondt nee:
to restrict any further.

Evidence -Based Answers to Clinical Questions for Busy Clinicians Workbook 11



Searching tools

To combine search terms we can use the Boolean operators i AND a1
AORO. These terms affect the way that

U OR will broaden your search by returning any records that
contain either one of your terms e.g. cancer OR neoplasm.

U AND will restrict your search by only returning records that
contain both terms e.g. stroke AND aspirin.

Truncation :In The Cochrane Library and PubMed you can use an
asterisk * to truncate search ter ms, e
retrieve artery, arteries, arterial, etc.

In other databases you use differe nt symbols ($ in Ovid, etc)

I n the box below use AORO0O & AANDO to combine vy

search phrase that includes all your PICO elements and their alternatives.
P
AND
I
AND
C
AND
O
Now webve just got to take thbuswheretago2 h t o t he
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Where do | go to search?
We suggest that you use The Cochrane Library and PubMed Clinical
Queries as your first search options.

These two resources provide high quality information quickly, and they
have done some of the work of filtering and appraising for you.

Intervention i
Questions Cochrane Library ]

(‘[ Cochrane Database ]_’\

¥
L+< (DARE & HTA | b

* .
i Controlled Trials ]—>
Other - v .
Questions PubMed Clinical Queries }_ /

What is The Cochrane Library?

The Cochrane Library is a regularly updated collection of evidence -
based practice da tabases that provide high quality information about

health -care interventions (though theyodére startin
diagnostic questions too!).

Cochrane Library access for Australia is funded by the Commonwealth
Government and it is therefore freely availab le to all Australians. You
can access itat www.thecochranelibrary.com

What is PubMed Clinical Queries?
PubMed is a n online, free ly accessible version of the Medline database,
which is also available thr  ough Ovid.

PubMed Clinical Queries is a specialised search engine intended for
clinicians that has built  -in search "filters" designed to find high quality
studies. It includes searches designed for four study categories:

therapy, diagnosis, aetiology and prognosis.

Clinical Queries can be accessed at www.pubmed.com _ by clicking on
the ACIinical Querieso |Ilink on the |e

There are many other data  bases to explore too 1 see page 2 2 for some
more suggestions.
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4. A ppraise articles found for quality and
relevance

When you find an article you want to work out whether:
e itis a good article and you can use the results

&

e it is not a good article so you shouldnot

e the article is OK but with some limitations and you should use the
results with discretion

The process you use to determine if the research you have identified is
accurate, reliable and relevant is called critical appraisal.

It would be nice if we could just take the article at face value but
unfortunately life is just not like that!

6Many papers published in medical |

serious methodol ogical fl aws§é
Greenhalgh T, 1997. Getting your bearings (deciding what the paper is about).
BMJ 315: 243 -6.

So w hat do you look for in appraising an article?

Excellent question.
There are three basic aspects to appraising an article

1. Is it worth looking at the results of this study?
2. What are the results?

3. Are the results relevant for my patients?

The next few pag es work through the process of appraising an article. It is
difficult to design a generic appraisal process that addresses all the

potential issues in different study designs, however these pages, along

with the table s on page s 19 and 20 , should help yout o assess the validity
of the study you are interested in.

More detailed critical appraisal sheets are available from us (email us at
cce@southernhealth.org.au ) or from the Centre for Evidence -Based
Medicine (http://www.cebm.net/critical _appraisal.asp ).

Evidence -Based Answers to Clinical Questions for Busy Clinicians Workbook 16
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Should | bother looking at the results of this study?

Why was the study done?
What was the research question?

What type of study design wa s used? Was this design the most
appropriate for the research question posed? (see table on page
10)

What are the study characteristics?

Patient s

Intervention

Comparison

Outcomes

Are these characteristics compatible with my g uestion?

C Yes C Maybe CNoAStop reading now,
answer your question.

Evidence -Based Answers to Clinical Questions for Busy Clinicians Workbook 17



Are the results valid?

This question aims to determine whether the study you have found was
carried out in an appropriate way and whether the study design has
minimi sed the opportunity for bias to affect the results

Table 1 onthe next page lists the prompts that should be used for

evaluating the methodology of different study types to answer therapy

guestions. The prompts are slightly different for questions about the

accuracy of diag nostic tests i1 these are showni n Table 2 on the following

page.

After using the prompts to assess the validity of the study, summarise
your findings in the boxes below.

What weaknesses (opportunities for bias ) exist in this study?

What effect would this have on outcomes?

What is bias?

Bias in health research is systematic error in the design, conduct or
analysis of a study that means the results of the study are distorted away
from the truth

Bias may produce either underestimation or overestimation of the effect of
an i ntervention or exposure, or the extent of a relationship.

There are many types of bias, these include

e Selection bias T the impact of how subjects are selected or
allocated to the study, or groups within the study

e Information bias 1 the impact of inaccurate or incomplete
measurement of the data about the subjects, their exposure or the
effects of the intervention

Minimising opportunity for bias is the aim of good research design.
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Table 1. Appraisal Prompts for Different Study Designs

for Therapy Questions

Study Design
Systematic Review RCT Cohort Case Control Case Series
Subject e Focused research e Specified e Specified e Specified inclusion/ e Specified inclusion/
selection question inclusion/ inclusion/ exclusion criteria exclusion criteria
e Specified inclusion/ exclusion criteria exclusion criteria e Explicit definition of e Explicit description
exclusion criteria e Adequate method e Patient groups cases of study subjects
e Comprehensive of randomisation comparable e Controls randomly
search strategy e Groups similar at except for selected from the
documented baseline exposure source population
e Com parable groups
with respect to
confounders
Blinding e Reviewers blind to ¢ Patients/investigat e Qutcomes e Qutcomes assessed Not applicable
author, institution ors/ assessors assessed blindly blindly with respect
& affiliations e Concealment of with respect to to disease status
allocation exposure
Follow -up Not applicable e Sufficient duration o Sufficient duration e Sufficient duration e Sufficient duration
e Proportion lost to e Proportion lost to
follow -up follow -up
Assessment e Validity of included e Assessed e Assessed e Assessed e Assessed
of trials appraised objectively a nd objectively and objectively and objectively and
outcome/ _ independently independently independently independently
exposure/ * Homogenelty_ e Intention -to-treat o All selected o All selected o All selected
intervention between studies analysis subjects included subjects included in subjects included in
assessed in analysis analysis analysis
e Summary of main e Assessed same way
results presented for cases and
e Strengths and SEIHEE
limitations of
included studies
discussed
Evidence -Based Answers to Clinical Questions for Busy Clinicians Workbook 19




Table 2. Appraisal Prompts for Diagnosis Questions

Subject ¢ Specified inclusion/ exclusion criteria

e o Explicit description of study subjects

e Appropriate spectrum of con  secutive patients who
would normally be tested for the disorder of interest
and whose disease status is not known

Test e Use of appropriate 6gold st a

¢ All participants are assessed with both study test and
reference standard test

Assess ment | e Assessments of test outcomes are independent

& e Assessors are blind to result of other test
outcome/
exposure/ ¢ Both sensitivity and specificity, or number of true
intervention positive, false positives, true negatives and false
negatives reported
Has the study been carried out in a sufficiently careful way so that

bias is minimis ed and we can be relatively confident that the
results are close to the truth?

C Yes C Maybe CNoAStop reading now,
answer your question.
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What are the results?
Help with interpreting statistics is provided on page 26.

Are the outcome measures used relevant and comprehensive ?

What is the size of the effect? (clinical significance T is this an important
effect for patients? )

What is the precision of the effect? (statistical significance T isitli kely
that this effect is not just due to chance? confidence intervals, p values .)

Are the results relevant in my clinical situation?

Generalisability

Similar patient population?

Similar definitions used?

Similar protocols followed?

Similar health system?

Other:
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