
Systematic review hacks for the sports
and exercise clinician: five essential
methodological elements
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Karen is a keen middle-aged tennis player
who presents at your busy practice after
her family physician told her she has
chronic lateral elbow tendinopathy. Karen
is anxious to be back playing at her best
for a big regional tournament in 6-weeks
time. She has consulted with Dr Google
and read about a promising treatment
called ‘PRP’ (platelet-rich plasma). She
asks you what you know about this treat-
ment and whether you think it could help
her get back on court.

You recall an abstract you scanned some
months ago; patients who received PRP
injections for chronic lateral epicondylitis
(sic) had less pain at 6 months than those
who received an active control treatment
(needling under local anaesthetic).1

Promising. However, you know that evi-
dence from more than one study is
needed to help you and Karen make an
optimal treatment decision. Searching
PubMed that evening, you find a rando-
mised, double-blind and placebo-
controlled study. Injections of PRP were
no better than injections of saline for
reducing pain in patients with lateral
elbow tendinopathy.2 So what now? How
do you resolve this conflict? Are these the
only two relevant articles or is there addi-
tional evidence either for or against PRP?

PubMed identifies 87 articles reporting
on PRP and lateral elbow tendinopathy.
Nightmare. However, hooray! There is a
recent systematic review!3 Owing to the
structured methodological approach to
collating all available evidence that fits a
specific and predefined research question,
systematic reviews are an attractive and
practical way for busy clinicians to keep
abreast of new developments. However,
not all systematic reviews are equal; a sys-
tematic review is only as good as the
quality of the studies included in it—if
those included studies are open to a large
amount of bias, the systematic review
might be at risk too.4

This editorial aims to highlight five
important methodological elements of a
systematic review and demonstrate the
detailed process of a systematic review, so
that the clinician knows what to look for
when reading and using them. Being able
to judge the quality of a systematic review
is an important part of making a quality
clinical decision.

FIVE ESSENTIAL METHODOLOGICAL
ELEMENTS OF A SYSTEMATIC REVIEW
1. Clearly stated aim and clinical research

question. Both of these will help the
clinician decide whether the findings
of a systematic review can be applied
to his or her patient. Like any study,
without a clear aim and research ques-
tion it is impossible to know what the
results of a systematic review mean, or
how they might be used. A clinical
research question should address the
Patient (or population); Intervention

(or treatment; may also be the ‘indica-
tor’ in questions regarding diagnostic
tests); Comparison group (if appropri-
ate; may also be the ‘control’) and
clinical Outcome/s. It may be narrow
or broad in focus. For example: ‘Are
platelet-rich plasma injections superior
to no injection for return to play in
active middle-aged people with lateral
elbow tendinopathy?’ For more on
PICO, see the web appendix.

2. Unambiguous eligibility criteria that
address the research question. Sound
selection criteria ensure that articles
are selected without fear or favour,
and are essential for the clinician to
evaluate whether the selected articles
apply to the clinical setting. The cri-
teria must be clearly stated and should
address the elements of the research
question. Other aspects including
length of follow-up, study design
(remember that systematic reviews are
not limited to randomised trials), lan-
guage or publication status (eg, theses,
‘grey literature’) may also be import-
ant. There should be a clear rationale
for each criterion. Systematic reviews
with inadequate selection criteria may
fail to include all articles relevant to
the clinical question; and this increases
the potential for misleading findings.

3. Thorough literature search to avoid
missing key articles. The main sources
of literature are electronic databases;
at least two major medical literature
databases (eg, PubMed, EMBASE,
MEDLINE), plus at least one topic-
specific database if appropriate (eg,
SPORTDiscus for sports medicine,
CINAHL for allied health, PsychInfo
for sports psychology), should be
searched because any single database
does not cover every relevant article.
Additional methods of identifying arti-
cles that may have been missed in the
electronic database may include
manual searching the reference lists of
included articles, manual searching the
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ePublication lists of key journals and
clinical trial registries, and forward cit-
ation tracking using a database like
Web of Science. Search terms should
include the relevant PICO so that the
clinician can determine whether the
findings apply to the patient at hand.
The search should be appropriate to
the systematic review—a good system-
atic review and literature search may
not address every element of PICO.
For example: in professional athletes,
what is the return to sport rate follow-
ing ACL reconstruction? This clinical
question addresses the P (professional
athletes), I (ACL reconstruction) and
O (return to sport rate) elements of
PICO (note that the C element is not
included). Have regional differences in
spelling and phrasing, and multiple
clinical terms (eg, tennis elbow, lateral
epicondylitis, lateral epicondylar tendi-
nopathy) been considered? Has the
search used the appropriate database
language, including Medical Subject
Headings (MeSH) and text words/
keywords, and combined terms appro-
priately with the Boolean operators
‘OR’ and ‘AND’? Ask the questions: is
there a chance that something could
have been missed, and, could I repli-
cate this search?

4. Risk of bias within and between indi-
vidual articles. The chance that articles
are affected by factors that could influ-
ence whether we can be sure the
results are true, represents the risk of
bias. For example, in randomised
trials, ideally the participants and
assessors measuring the clinical out-
comes do not know who is receiving
the treatment and who is receiving the
control; if the participants and/or
assessors find out, it can artificially
increase the results.5 Three frequently
used checklists for assessing bias in
rehabilitation systematic reviews are
(1) the PEDro scale (for therapy/treat-
ment reviews), (2) Downs and Black’s
checklist for assessing methodological
quality, and (3) the QUADAS-2 tool
(for diagnostic accuracy reviews). The
cumulative evidence of a systematic
review may also be influenced by at
least two factors. Publication bias
refers to the fact that studies with posi-
tive findings are more likely to be pub-
lished than studies that do not find an
effect. Selective reporting occurs when
only some of the clinical outcomes
that were measured in a study are
reported. If the risk of bias is not
adequately assessed or reported in a
systematic review it is difficult to know

whether it is reasonable to combine
the results of the included studies, or
how trustworthy the results are. A
search may identify a large number of
articles that could be included, but
there may only a very small proportion
of these articles that are of high
quality. For example, a systematic
review investigating groin injury man-
agement included 72 articles, yet only
4 were of high quality.6 In a quality
systematic review, authors should
report how they assessed risk of bias
and how the results were used in the
systematic review (such as whether it
influenced the decision to combine
data or not).

5. Clearly described and predetermined
plan of how the results of each article
in the systematic review will be com-
bined. In some systematic reviews, the
results are presented descriptively
(sometimes referred to as a qualitative
or narrative synthesis; not to be con-
fused with a narrative review); where
the results of each paper are grouped
and summarised, and often presented
in themes. In others, a meta-analysis is
performed (sometimes referred to as a
quantitative synthesis); where the
results of each article are pooled/com-
bined using statistical models to
produce one overall estimate of a clin-
ical outcome. Any assumptions, add-
itional calculations or decisions made
should be clearly described.

HOW DOES THE BUSY CLINICIAN USE
THIS INFORMATION TO MAKE A
QUALITY CLINICAL DECISION?
Had your grandmother been treating
Karen, she (your grandmother) might have

asked her colleague, Dr Cyriax, for his
opinion regarding the best treatment. Your
mother might have discussed new treat-
ments with colleagues at the trade display
of the annual national orthopaedic confer-
ence. However, you have the benefit of over
20 years of Dr Sackett’s work in evidence-
based practice (figure 1).7 To answer
Karen’s question, you might draw on the
findings of the most recent systematic
review evaluating PRP for chronic lateral
elbow tendinopathy—there was strong evi-
dence that PRP does not work.3 You also
found that a multimodal approach (eg,
eccentric exercise, mobilisation, massage,
bracing) is advocated for treatment of
lateral elbow tendinopathy.8 So, in the inter-
ests of facilitating optimal shared decision-
making, you search for systematic review
evidence of the effectiveness of eccentric
exercises. Huzzah! Recent evidence suggests
eccentric exercises work.8 At your next con-
sultation with Karen you summarise the evi-
dence for optimal treatment of chronic
lateral elbow tendinopathy, and together
make the decision to avoid PRP and start
with an eccentric exercise programme.

There are two key documents that may
help you assess the quality of a systematic
review: (1) the Preferred Reporting Items
for Systematic reviews and Meta-Analysis
(PRISMA) is a 27-item checklist of the
important elements that should be reported
in a systematic review; (2) A MeaSurement
Tool to Assess systematic Reviews
(AMSTAR) checklist is an instrument spe-
cifically designed for assessing the meth-
odological quality of systematic reviews.

SUMMARY
Systematic reviews are the highest level of
evidence, and core foundations of

Figure 1 Sackett’s et al7 model of evidence-based practice.
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evidence-based practice. However, a sys-
tematic review is only as good as the
quality of the studies that are included.
When using systematic reviews to make a
quality clinical decision, check whether
key methodological elements have been
addressed. If they have, you might decide
that the findings apply to your patient—
and this enhances your confidence in
treating your patient.

Twitter Follow Clare Ardern at @clare_ardern
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PICO	
	

The	Oxford	Centre	for	Evidence	Based	Medicine	has	excellent	clinician-friendly	resources	on	evidence-
based	practice.	

	

Three	short	tutorials	provide	the	clinician	with	a	succinct	guide	to	developing	a	clinical	question	using	
the	PICO	framework.	

	

Asking	Focused	Questions	provides	tips	for	building	each	PICO	element,	and	clinical	examples.	

Finding	the	Evidence	1	guides	the	clinician	though	how	to	use	PICO	to	formulate	a	search	question	when	
searching	for	research	evidence.	

Finding	the	Evidence	2	shows	the	clinician	how	to	convert	a	search	question	to	a	search	strategy	that	
will	find	research	evidence	relevant	to	his	or	her	clinical	question.	
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PICO	can	be	adapted	(including	dropping	some	elements)	depending	on	the	clinical	question	being	
asked.	The	summary	box	presents	ways	that	the	PICO	elements	may	vary	according	to	the	type	of	
clinical	question.	

Question	 Patient	 Intervention	 Comparison	 Outcome	(examples)	

Therapy	
(treatment)	

Patient’s	
disease/condition	

Treatment	(e.g.	
medication,	
surgery)	

Standard	care,	
another	intervention,	
placebo	

Pain,	disability,	function,	
mortality	rate	

Prevention	 Patient’s	risk	
factors	and	
general	health	
condition	

Preventative	
measure	

Another	preventative	
measure	OR	may	not	
be	applicable	

Disease	incidence,	
number	of	days	off	work	

Diagnosis	 Specific	
disease/condition	

Diagnostic	
test/procedure	

Current	“reference	
standard”	or	“gold	
standard”	for	that	
disease/condition	

Measures	of	test	utility	
(e.g.	sensitivity,	specificity,	
predictive	value)	

Prognosis	 Duration	and	
severity	of	main	
prognostic	factor	
or	clinical	problem	

Usually	time	or	
“watchful	
waiting”	

Usually	not	applicable	 Survival	rates,	mortality	
rates,	rates	of	disease	
progression	

Etiology	
(cause)	

Patient’s	risk	
factors,	current	
health	disorders	
or	general	health	
condition	

Intervention	or	
exposure	of	
interest	
(includes	an	
indication	of	the	
strength/dose	
of	the	risk	factor	
and	duration	of	
exposure	

Usually	not	applicable	 Survival	rates,	mortality	
rates,	rates	of	disease	
progression	

Adapted	from	University	of	Canberra	Evidence-Based	Practice	in	Health:	Using	the	PICO	Framework	


