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Evaluation of systematic reviews of treatment or
prevention interventions

In a previous article in this series we explained how the critical
appraisal of research is an essential step in evidence-based
health care because most published research is too poor in
quality to be applied to clinical practice.1 Critical appraisal is
made easier through the use of quality checklists that can help
you to appraise research studies systematically and efficiently.
The 3 basic appraisal questions are the same whether the clini-
cal question is about treatment, diagnosis, prognosis, or
causation:

+ Are the results of the study valid?

+ What were the results?

+ Will the results help me in caring for my patients?1–3

The first 2 articles in the EBN users’ guide series focused on
critical appraisal of primary studies of treatment or preven-
tion.1 2 This guide will deal with critical appraisal of systematic
reviews, beginning with a clinical scenario and applying the
appraisal questions to the review by Glazener and Evans on the
effectiveness of alarm interventions for nocturnal enuresis in
children.4

Clinical scenario
You work in an outpatient paediatric clinic and often see
children whose parents are frustrated and concerned about
their child’s night time bed wetting (nocturnal enuresis). They
ask if you would recommend the use of night time alarm

systems that they have seen advertised. Should you recommend
the use of these alarms for their children with non-organic noc-
turnal enuresis?

The search
An efficient literature search strategy begins with a search for
relevant research that has already met quality criteria and has
been summarised. The evidence-based journals publish exactly
this type of material, and you search the Evidence-Based Nursing
web site (www.evidencebasednursing.com) using the term
“enuresis.” You are in luck! You find an abstract and commentary
for a systematic review by Glazener and Evans. The abstract,
entitled “Review: alarm interventions reduce nocturnal enuresis
in children,” reports that alarms reduce enuresis compared with
no intervention or other interventions (p110 of this issue). This
looks promising and you decide to retrieve the full Cochrane
review by searching the Cochrane Library using the text word
“enuresis.” You then need to make a judgment about the quality
of the review—can you confidently use this review to inform
practice?

What is a systematic review?
Basing clinical decisions on a single research study can be a
mistake for several reasons. Individual studies may have
inadequate sample sizes to detect clinically important differ-
ences between treatments (leading to false negative results), the
results of apparently similar studies may vary because of chance,
and there are often subtle differences in the design of studies
and the participants that may lead to different or even discrep-
ant findings. A systematic review (often called an overview) is a
rigorous summary of all the research evidence that relates to a
specific question; the question may be one of causation, diagno-
sis, or prognosis but more frequently involves the effectiveness
of an intervention. Systematic reviews differ from unsystematic
reviews in that they attempt to overcome possible biases at all
stages, by following a rigorous methodology of search, research
retrieval, appraisal of the retrieved research for relevance and
validity (quality), data extraction, data synthesis, and interpret-
ation. One way in which bias is reduced is by the use of explicit,
pre-set criteria to select studies for inclusion on the basis of rel-
evance and validity. A second way is by having >2 people inde-
pendently make study selection decisions, compare results, and
discuss discrepancies before moving on to independently
extract data from the studies. Explicit details of the methods
used at every stage are recorded. Many, but not all, systematic
reviews incorporate meta-analysis (the quantitative combination
of the results of similar studies). Meta-analysis produces an
overall summary statistic that represents the effect of the inter-
vention across different studies. Because meta-analysis in effect
combines the samples of each contributing study to create one
larger study, the overall summary statistic is much more precise
than the effect size in any one contributing study.

Systematic reviews have the potential to overcome several bar-
riers to research utilisation in clinicians. Nurses have difficulties
using research because of lack of access and time to retrieve

Are the results of this systematic review valid?
+ Is this a systematic review of randomised trials?
+ Does the systematic review include a description of the

strategies used to find all relevant trials?
+ Does the systematic review include a description of how

the validity of individual studies was assessed?
+ Were the results consistent from study to study?
+ Were individual patient data or aggregate data used in the

analysis?

What were the results?
+ How large was the treatment effect?
+ How precise is the estimate of treatment effect?

Will the results help me in caring for my
patients?
+ Are my patients so different from those in the study that

the results don’t apply?
+ Is the treatment feasible in our setting?
+ Were all clinically important outcomes (harms as well as

benefits considered?
+ What are my patient’s values and preferences for both the

outcome we are trying to prevent and the side effects that
may arise?

How to critically appraise review articles
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numerous research reports and lack of skills to appraise and syn-
thesise the articles once retrieved. Systematic reviews offer nurses
a solution in the form of a summary of research based knowledge
on a topic, which takes into account the validity of the primary
research. Nevertheless, not every systematic review is of high
quality and the critical appraisal step remains essential.

Are the results of this systematic review valid?
is this a systematic review of randomised trials?
Good systematic reviews determine at the outset to include those
studies that used the most appropriate design to answer the clini-
cal question. Questions about the effectiveness of treatment or
prevention are best answered by randomised controlled trials,
whereas questions about harm or prognosis are best answered by
cohort studies.5 The review by Glazener and Evans includes 22
randomised trials: 5 compared alarms with no intervention and
17 compared different alarms, alarms with drugs or behavioural
interventions, or combination interventions.4

does the systematic review include a description
of the strategies used to find all relevant
trials?
It is usually necessary to search several electronic bibliographic
databases and to use other strategies, such as journal
handsearching and consultation with experts, to ensure that
every primary study is identified. A search confined only to the
Medline and CINAHL databases will be biased towards studies
published in English, and those that found significant differ-
ences between interventions (if a reviewer only finds the 2 stud-
ies that found a difference and not the 10 that did not, she is
likely to draw misleading conclusions).6 Therefore, a search
strategy is considered thorough if it includes several databases,
if the reference lists of relevant papers were searched, if key
journals were searched by hand, and if key informants were
contacted. In the Glazener review, 11 different electronic
databases were searched.4 As another step to ensure that all
possible studies were included and to minimise publication
bias,6 organisations, manufacturers, researchers, and health pro-
fessionals concerned with enuresis were contacted to identify
unpublished studies. References were also checked for addi-
tional studies.4 Handsearching of key journals was not reported
for this review. Handsearching contributes to the completeness
of retrieval, as occasionally those who index articles for
databases such as Medline may use inappropriate keywords or
may miss articles or even whole journal issues. This particular
review could be considered to have an extensive and thorough
search strategy, with the exception of the lack of handsearching.

Every systematic review should grow from a focused question,
which itself leads to the development of inclusion criteria and a
sensitive and specific search strategy. Once the articles are
retrieved, it is necessary to be pedantic about the application of
inclusion and exclusion criteria. The review by Glazener and
Evans identifies clear, focused questions: do alarm interventions
reduce nocturnal enuresis? Are alarm interventions more effective than
other interventions?4 Inclusion criteria were that children had to
be randomised to alarm treatment or to a control condition,
which could involve no intervention or other behavioural meth-
ods or drugs for nocturnal enuresis. Trials of children with
organic causes for bed wetting were excluded, as were trials of
daytime wetting.4

does the systematic review include a description
of how the validity of the individual studies was
assessed?
An unsystematic narrative review often reports on study
findings without considering the methodological strength of the

studies. Differences in study quality might explain differences in
results because studies of poorer quality tend to overestimate
the effectiveness of interventions.7 Quality rating scales are
sometimes used in the analysis to make comparisons of
outcome by study strength. If there are many studies to consider,
the authors may decide to apply a quality rating threshold for
inclusion of studies in the review, or to give greater weight to
stronger studies.

A prespecified quality checklist helps to ensure that reviewers
appraise each study consistently and thoroughly—another
means of minimising bias. Having >2 raters, with some
mechanism described for dealing with divergence of opinion,
helps to reduce both mistakes and bias and increases the confi-
dence of the reader in the systematic review. The quality rating
tool usually includes criteria such as those presented in previous
users’ guides in this series.1 2

The review by Glazener and Evans applied explicit, prespeci-
fied validity criteria including the level of concealment of alloca-
tion at randomisation, the comparability of the groups at base-
line, blinding of outcome assessment, use of intention to treat
analysis, and the extent of follow up.4 The reviewers were explicit
about the quality criteria used in this review.

were the results consistent from study to study?
Although we would not expect to find the same magnitude of
effect in all studies, we would be more confident in using the
results of a review if the results of individual studies were quali-
tatively similar—that is, all showing a positive effect or all show-
ing no effect. But what if treatment effect differs across studies?
Many systematic reviews identify studies with important
differences between them in terms of the types of patients
included; the timing, duration and intensity of the intervention;
or the outcome measures. The reviewers make decisions about
whether meta-analysis is appropriate by using a combination of
judgment and a statistical test for heterogeneity—a test of the
extent to which differences between the results of individual
studies are greater than you would expect if all studies were
measuring the same underlying effect and the observed
differences were only because of chance. The more significant
the test of heterogeneity, the less likely that the observed differ-
ences are because of chance alone, indicating that some other
factor (eg, study design, patients, intervention, or outcomes) is
responsible for differences in treatment effects across studies.3

The value of judgment in deciding whether statistical synthe-
sis is appropriate cannot be overemphasised, however, because
the statistical test for heterogeneity has low power and may fail
to identify important differences in study results. Readers of
reviews must make judgments, using their clinical expertise,
about whether meta-analysis makes clinical and methodological
sense. In the review by Glazener and Evans, the authors chose to
statistically combine 3 RCTs that compared alarms with no
intervention for the outcome of “number not achieving 14 con-
secutive dry nights or relapsing” (this outcome will now be
referred to as “treatment failure or relapse”).4 All 3 trials had
similar populations, interventions, and outcome measures, and
the results were similar in direction and size of differences
between the treatment and control groups. The test for hetero-
geneity was not significant.4

Different statistical approaches can be used in meta-analysis.
Fixed effects models are most commonly used when no significant
heterogeneity exists between studies; this model assumes that
the true effect of the treatment is the same in each study, with
differences in results arising because of chance. A random effects
model assumes that the study results vary around some overall
average treatment effect, and the calculation of the summary
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statistic incorporates an estimate of between study variation.8

The Glazener review used a fixed effects model.4

were individual patient data or aggregate data
used in the analysis?
Less commonly, authors may request individual patient data
from the investigators of individual studies. In this case, rather
than using the study results (eg, relative risks or odds ratios),
individual patient data may be combined across studies to allow
comparisons of outcomes for subgroups, defined, for example,
by age or severity of illness. The Glazener and Evans review did
not include individual patient data in their results.4

What were the results?
how large was the treatment effect?
Comparing a simple count of the number of studies that found
a positive effect of an intervention with the number that found
no effect or a harmful effect, would be misleading. This would
assume that all studies had equal validity, power, duration, dos-
age, etc, to have the potential for the same effect. Meta-analysis,
when appropriate, can assign different weights to individual
studies so that those with greater precision, or higher quality, will
make a greater contribution to the summary estimate. Glazener
and Evans used meta-analysis to determine the relative risk (RR)
of treatment failure or relapse in the intervention versus the
control group and used the graphical display common to
Cochrane Reviews to summarise their findings (fig). It is useful
to learn how to interpret these figures as they can portray much
information at a quick glance.

Firstly, focus on the far left column. Looking down you will see
a row for each of the 3 studies included in this comparison, ref-
erenced by the name of the first author and year the study was
done. The list begins with the study by Bollard (1981 B) and
ends with the study by Wagner (1985). Looking along each study
(row), there is a box in the middle of the figure, with a horizontal
line through it. It is possible to interpret whether an intervention
is more or less effective than its comparator without reading the
actual numbers. The box indicates the result of that particular
study, in this case a RR, and the horizontal line indicates the 95%
confidence interval (CI) around that RR. A RR of 1 would mean
there is no difference in the event rate (ie, treatment failure or
relapse) between the treatment and control groups; the risks are
the same. A RR on the right side of the vertical line representing
1 (ie, a RR >1) would favour the control condition (ie, more
children with treatment failures or relapses in the alarm group),
and a RR on the left side of the line would favour the treatment
(more children with treatment failures or relapses in the control
group).

The reader can get an idea of the heterogeneity of the study
results simply by looking at how the lines are scattered. In this

case, the results of each of the 3 studies are on the left side of
1—that is, all estimates of RR were < 1, and the CIs overlapped
considerably. If the boxes for different studies were on both sides
of 1 and had non-overlapping CIs, you would have less
confidence in using the results of this review in a clinical
decision. Applying this information, the study in the first row by
Bollard (1981 B) has an associated RR on the left side of 1, indi-
cating that fewer children in the alarm group had treatment
failures or relapses than children in the control group. Because
the CI does not cross the vertical line (ie, does not include 1), this
difference is statistically significant. Looking down the list, all 3
studies reported a statistically significant reduction in treatment
failures when alarms were used.

The result of combining all 3 studies is found at the bottom of
the figure. The overall summary statistic, in this case the
combined RR, is depicted as a diamond which also encom-
passes the 95% CI. The edges of the diamond do not cross or
touch 1, indicating a statistically significant difference in favour
of alarms. When outcomes are dichotomous (eg, alive or dead,
dry or wet), meta-analyses generally use RRs or odds ratios for
reporting the summary statistic; when the outcomes are
continuous (eg, blood pressure, blood glucose, or weight), the
calculation is the mean effect size or mean difference.9 Each of
these statistics may be weighted or unweighted. When mean
effect size or mean difference are reported, the vertical line of no
difference is at 0 rather than 1.

Although the summary statistic is the most important “bot-
tom line,” more can be learnt from the figure. The second
column from the left (Expt n/N) gives the number in the treat-
ment group who experienced the outcome of interest
(treatment failure or relapse) (n) out of the total number in the
treatment (alarm) group (N). The third column (Ctrl n/N) gives
the same information for the control group in each study. The
fifth column of numbers (Weight %) tells you how much a par-
ticular study contributed to the overall summary statistic, with
more weight given to studies of greater precision. The column
on the far right [RR (95% CI fixed)] provides the RRs and
accompanying 95% CIs for each individual study correspond-
ing to the box and horizontal line for that study.

Rather than reporting RRs, Evidence-Based Nursing usually
reports the relative risk reduction (RRR) and the number
needed to treat (NNT), each with accompanying 95% CI’s. Pre-
vious EBN notebooks explained these measures of effect in
detail.8–10

From the table in the Glazener and Evans abstract, the RRR
is 42%. In other words, the alarm intervention reduced the risk
of treatment failure or relapse (a bad outcome) by 42% in the
intervention compared with the control group. You can
calculate this from the figure by subtracting the RR from 1 (ie,
1 − 0.58 = 0.42 or 42%). The 95% CI around the RRR of 42% is
26% to 54%, indicating that the true RRR may be only 26% or
may be as large as 54%. You can calculate this from the figure by
subtracting each end of the CI from 1 (ie, 1 − 0.46 = 0.54 or
54% and 1 − 0.74 = 0.26 or 26%). The NNT to prevent one
additional treatment failure or relapse for alarms versus usual
care was 3 (95% CI 2 to 4). In other words, to prevent 1
additional treatment failure or relapse (ie, not achieving 14 con-
secutive dry nights or relapsing after treatment completion), you
would need to treat 3 children with alarms, and we are 95% cer-
tain that the true NNT may be as low as 2 and as high as 4 chil-
dren.10 One of the limitations of using NNTs derived from
meta-analyses is that the patients entered into individual trials
may vary considerably—particularly in terms of how susceptible
they were to the outcome of interest.11 In many reviews, the
length of follow up varies across the primary studies, making the

Alarm v control
 Bollard 1981 B
 Sloop 1973
 Wagner 1985*
Subtotal (95%Cl)
Chi-square 1.83 (df = 2) 
Z = 4.50

Study

Expt
n/N

Ctrl
n/N

Weight
%

RR
(95% Cl fixed)

Relative risk
(95% Cl fixed)

10/20
14/21
  7/13
31/54

20/20
20/21

  13/13
53/54

37.7
37.7
24.5

100.0

0.50 (0.32,0.78)
0.70 (0.51,0.96)
0.54 (0.33,0.89)
0.58 (0.46,0.74)

1 2 51 10
favours 
alarm

favours 
control

Review: alarm interventions for nocturnal enuresis in children

Comparison:

Outcome:

ALARM v CONTROL

numbers not achieving 14 dry nights or relapsing

Graphical display of results of meta-analysis. Reprinted from Glazener CMA,
Evans JHC. Alarm interventions for nocturnal enuresis in children. Cochrane
Database Syst Rev 2001;(1):CD002911.
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NNT difficult to interpret. Furthermore, a decision about
whether or not to use enuresis alarms would also involve
consideration of risks, costs, and patient preference and accept-
ability.

how precise is the estimate of treatment effect?
As described in a previous users’ guide,2 CIs around the RR and
the RRR indicate the precision around the estimate of the true
treatment effect, which can never be really known. Wide CIs
indicate less precision in the estimate. The convention is to use
the 95% CI, which represents the range within which we are
95% certain that the true value lies.10 Precision increases with
larger sample sizes, although this is difficult to see in our exam-
ple of the Glazener and Evans review because the 3 studies had
similar sample sizes.

The CI for the final summary RR is fairly narrow (0.46 to 0.74).4

The CI is useful for decision making because we can look at the
limit closest to 1 (no effect) and ask ourselves “if the effect was as
small as this,would it be worthwhile?” In this review, the risk, or prob-
ability, of treatment failure or relapse in the alarm group is 58% of
the risk of treatment failure or relapse in the control group. The
95% CI indicates that the true risk of treatment failure or relapse
in the alarm group may be only 46% of the risk in the control
group, or the risk may be as high as 74%. To determine your con-
fidence in adopting the intervention, you should consider the
boundary of the CI closest to 1. If the risk of treatment failure
really is approximately 75% of the risk in the control condition,
given the cost, inconvenience, and side effects of the intervention,
would you still want to implement the intervention?

Will the results help me in caring for my patients?
are my patients so different from those in the
study that the results don’t apply?
As in the users’ guide for evaluating a treatment,2 you need to
consider the characteristics of the patients within the individual
studies included in a review, and how similar they are to your
own. Are there reasons why the results would not be applicable
to your patients? Data from the review by Glazener and Evans
showed that participants were somewhat more likely to be boys
and to have a mean age of about 9 years,4 and so are similar to
some of the patients you see in your clinic. The review also needs
to provide enough information about the intervention to enable
implementation.

is the treatment feasible in my setting?
Use of nocturnal alarms seems a clinically feasible intervention
in terms of care provider ability to recommend alarm systems.
Feasibility for this scenario, however, would relate to the ability
of parents to either buy the alarm system or have it provided to
them.

were all clinically important outcomes (harms as
well as benefits) considered?
Researchers try to look at all outcomes, both positive and
negative, that are a result of treatment and are important to the
patient and the healthcare system. These might include mortality,
morbidity, quality of life, cost effectiveness and patient satisfaction.
Aspects of harm may not be systematically collected and fully
reported in primary studies and few systematic reviews of
treatments undertake thorough searches for relevant harm data
likely to be found in cohort studies.5 Glazener and Evans simply
described different outcomes that were reported in a few primary
studies, such as alarm malfunction, false alarms, fright, failure to
awaken the child, and awakening others.4 Costs were not reported.
This review did not incorporate an economic evaluation, and such
information would contribute to decision making.

What are my patient’s values and preferences for
both the outcome we are trying to prevent and the
side effects that may arise?
Each family will have to decide if the potential benefits of dry
nights (eg, child’s positive feelings about himself and reduced
bed changes and laundry) are worth the cost of the alarm and
the potential effects on loss of sleep of the child and the rest of
the family. The clinician can recommend the use of alarms as a
potential benefit, but informal cost-benefit considerations will
have to be done by the family to make a decision.

Resolution of the scenario
Before answering the question in the scenario, we must now ask
ourselves, “Is this a good review?” We can answer “yes” based on
the criteria summarised in the box. The Glazener and Evans
review addressed clear, focused questions; did a fairly extensive
search; included randomised trials; applied predefined inclu-
sion, exclusion, and validity criteria; and did a meta-analysis with
RRs and odds ratios for most of the main outcomes.4 It is a high
quality review that found that alarms reduce nocturnal enuresis
in children. As a clinician, you could feel quite confident in let-
ting families know that alarms have the potential to help reduce
enuresis, while informing them of the potential negative
outcomes (costs, failed alarms, sleep interruptions) with less cer-
tainty. This guide applied the criteria of Sackett et al3 to a specific
example of an existing review about a real clinical problem.
Application of the criteria can provide a useful analysis to
decide if the results of a systematic review can be confidently
used in practice.
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