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Chapter 8

Step 3 of Evidence-Based Practice: Part
3—Meta-analysis and Systematic Reviews:
Aggregating Research Results

Step 3 of the evidence-based practice (EBP) decision-making process is to critically
evaluate the relevant research on your topic. In the previous two chapters, we have
examined the role of research design and other methodological issues in evaluating
practice research. These chapters explored how individual research studies are
designed and reported in a rigorous manner. However, in many circumstances mul-
tiple research studies are available on a clinical topic. In this chapter we will explore
how reports that aggregate the results of several separate studies on single topic are
designed and analyzed.

Clinical social workers who search for research to use in EBP will often find
compilations of several research studies on their topic of interest. Researchers call
such compilations “meta-analyses” or “systematic reviews.” Both can be very use-
ful to the clinician seeking to evaluate research for use in practice. Both methods
help the clinician appraise and compare the results of multiple studies on the chosen
topic. It is important to understand how meta-analysis and systemic reviews are
similar and different. It is also important to understand their strengths and limita-
tions for evidence-based medicine (EBM) and for EBP.

Meta-analysis as a Method of Research Synthesis

Researchers first developed the method of meta-analysis, which introduced several
important concepts and methods for aggregating research results. The steps of meta-
analysis may seem quite familiar to clinical social workers and others learning
EBP. Meta-analysis begins with (1) clearly formulating and stating the focal ques-
tion, followed by (2) a defined and reproducible search of the literature. Next,
researchers (3) evaluate the relevant literature using specifically stated quality crite-
ria, leading to identification of the best research for analysis. Finally, studies are (4)
compared statistically using specified procedures that vary to accommodate
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different kinds of data. The process, in its outline, is parallel to some steps of the
EBM/EBP practice decision-making process. The purpose of meta-analysis, how-
ever, is to aggregate study results and provide a general, summary conclusion.

Pratt, Rhine, Smith, Stuart, and Greenwood (1940) completed one of the earliest
meta-analyses on the topic of extrasensory perception (ESP). They located and
reviewed over 50 studies on ESP using similar methodologies. A full 61% of the
studies endorsed ESP. Pratt and colleagues noted, however, that published reports
with positive results had much more influence than did many more unpublished
studies with negative results. This was important because, they believed, the unpub-
lished studies might have been refused publication due to the negative results. In
today’s EBM/EBP context, early meta-analyses demonstrated how important it is to
search thoroughly for all the relevant published and unpublished literature and to
have a solid method for aggregating results.

In the 1970s and 1980s, researchers developed more sophisticated models of
meta-analysis. Many of these pioneers addressed mental health topics. Smith, Glass,
and Miller (1980) completed a meta-analysis entitled “The Benefits of
Psychotherapy” that found similar, positive effects for several therapies for adults
with depression or anxiety drawing on different theoretical premises and using dif-
ferent measures. A key innovation from Glass was a statistical method for aggregat-
ing studies that used different tests as outcome measures. These statistical techniques,
called meta-analysis, are in wide use today in EBM/EBP.

It may be confusing that meta-analysis refers to both a research process with
many steps as well as to statistical techniques. Meta-analysis set the stage for still
more detailed systematic reviews of research. Today’s systematic reviews employ
the statistical techniques of meta-analysis in the aggregation of quantitative studies
results. Yet articles may also be entitled “A meta-analysis of. . .” referring to either
a systematic compilation of studies on a specific topic or only the use of meta-
analytic statistical methods. Careful reading and critical thinking is required since
authors may use the same terms quite differently.

Over time, wide variation in the quality of studies included in, or excluded from,
meta-analyses proved a serious problem. Researchers might use very different stan-
dards to appraise research quality and very different methods to report how they had
searched the literature. Issues of undisclosed biases, methodological flaws, and lack
of reproducible results raised questions about the quality of many meta-analyses.
Further, the methods used to locate studies were often poorly or inadequately
described. These problems required the development of standards that would make
compilations of research results fully reproducible by other researchers. Researchers
call such reports transparent results. In EBM, the Cochrane Collaboration began in
1993. This international organization works to develop and promote standards for
reviewing and synthesizing medical research results. Their standards added many
details to the meta-analysis process but continued to use the meta-analysis statistical
techniques.

The current, more refined approach to research synthesis is called the systematic
review. The Cochrane Handbook for Systematic Reviews of Interventions (Higgins
& Green, 2011) defines a systematic review as an:
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attempt to collate all empirical evidence that fits pre-specified eligibility criteria in order to
answer a specific research question. It uses explicit, systematic methods that are selected
with a view to minimizing bias, thus providing more reliable findings from which conclu-
sions can be drawn and decisions made. (1.2.2)

A systematic review should have clearly stated objectives and eligibility/inclusion
criteria for studies defined before the researcher begins the review. The methodol-
ogy of the reviews should be reproducible, including details of the literature search
strategy that produces the set of studies for review. Researchers should document
the validity of included studies and make with extensive efforts to limit bias. The
final presentation of the systematic review results should also be structured to pro-
vide details on the included studies (1.2.2).

The Cochrane Handbook further points out that many (but not all) systematic
reviews contain meta-analyses. Meta-analysis here refers to only the statistical tech-
niques for aggregating the results of several individual quantitative studies. “Meta-
analyses can provide more precise estimates of the effects of health care than those
derived from the individual studies included within a review... [by identifying] the
consistency of evidence across studies, and the exploration of differences across
studies” (Higgins & Green, 2011, 1.2.2).

In summary, meta-analyses introduced an approach to aggregating the results
of research studies that was further refined and elaborated with the systematic
review. Meta-analysis, as a set of statistical techniques, is now widely used as a
component of a systematic review. Reports of systematic reviews can be a valu-
able resource for clinical social workers doing EBP. We will now explore the
systematic review in detail.

Systematic Reviews

A systematic review is an aggregate summary of research on a single topic.
Systematic reviews may focus on either quantitative or qualitative research studies,
though the vast majority are quantitative. In the mental health literature, so-called
systematic reviews may range from efforts based on an individual authors’ work
and views or a team effort following many well-defined rules to assure transparency
and quality. At best, a systematic review is a special form of research synthesis,
guided by an extensive set of rules and leading to both plain language and highly
technical reports. These rules are intended to insure transparency of methods so that
the review could be fully repeated, or replicated, by others. The rules establish pro-
cedures to locate, evaluate, and integrate the research results while limiting bias.
Both the focus of the systematic review and its procedures must be defined before
the review is begun. These practices are all steps to minimize bias and build trans-
parency in the review.

The Cochrane Collaboration’s Handbook for Systematic Reviews of Interventions
(Higgins & Green, 2011) is the key resource for planning and implementing quan-
titative systematic reviews. The Campbell Collaboration also uses these standards
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as the two organizations work cooperatively. The Cochrane Handbook is a book-
length and very detailed document. It is updated from time to time to include new
methods and improve the transparency of review procedures. (A major revision is
planned for 2019.) The Cochrane Handbook is available for free review online at
https://training.cochrane.org/handbook and also for purchase as a hardcover book.

Methods for systematic reviews of qualitative studies are more less standardized.
Meta-ethnography, which pioneered the core methods of qualitative systematic
reviews, was developed by Noblit and Hare (1988). Recent methods with a specific
clinical focus are offered by Sandelowski and Barroso (2007), Dixon-Woods, Bonas
et al. (2006), and Dixon-Woods, Cavers et al. (2006). The Cochrane Collaboration
Methods Group (2017) offers an online library addressing methods of qualitative
research synthesis. While qualitative systematic reviews have considerable merit,
the focus of the remainder of this chapter will be on quantitative systematic reviews.

It is useful to understand what goes into a systematic review, even if most clini-
cians may not often review the full, technical versions of such reviews. More often,
clinicians will use the much shorter plain language abstract that provides the key
information in a condensed form. The format of even the plain language summaries
follows that used for full systematic reviews. We remind readers that systematic
reviews are not mentioned in the practice decision-making process of EBM/
EBP. Systematic reviews are a process that groups of professionals have developed
to summarize research results with rigor and consistency. Professional expertise and
judgment must be used to decide if a systematic review offers more relevant and
clinically useful information than do other sources of “the best available evidence”
for practice decision-making.

Specifying the Systematic Review Topic

To start a systematic review, the topic it will cover must be clearly stated (Higgins
& Green, 2011). This step is a guide to the researchers but also keeps the review
focused. It also sets boundaries on what topics, and what kinds of research, will be
studied from the outset. Its purpose is to keep systematic reviews focused and to
limit alterations to the review to include material of interest to the authors but not
quite on topic or not using high-quality methods.

Applications to register systematic reviews at both the Cochrane Collaboration
and the Campbell Collaboration require a clear statement of the review focus.
Scholars and researchers must apply to register a proposed systematic review before
it is started. A team of peer reviewers evaluate each application. The peer reviewers
look for a clear focus and a detailed research plan consistent with the Cochrane
Handbook standards (Higgins & Green, 2011). Only proposals that meet the quality
standards are accepted and registered. Clinicians may find some reviews in their
preliminary stages listed online as “registered” or “in progress.” Such reviews do
not (yet) include any results. This can be frustrating as it does not help in practice
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decision-making, but it shows such knowledge may be available in the near future.
It also tells other researchers that the topic is taken.

Cochrane and Campbell systematic reviews are team efforts (Littell, Corcoran,
& Pillai, 2008). Several people, ideally including at least one consumer, constitute
the review team (Higgins & Green, 2011, section 2.3.4.1). Not only researchers but
also policy-makers and clinicians may be included as well. This range of review
team members should bring in some diversity of viewpoints about the purposes of
the review and serve as some check on its final report. It also allows for more than
a single researcher to assess each piece of research, again as an effort to limit bias.

Researchers undertaking a systematic review must also declare their “interests
and commercial sponsorship” to set forth any potential conflicts of interest.
Sponsorship of Cochrane reviews by any commercial interest is prohibited.
Noncommercial sponsors of Cochrane systematic reviews, such as foundations
offering research funding, must agree to have no influence over its process and final
report content (Higgins & Green, 2011, 2.6).

Locating Research Studies for a Systematic Review

Once a topic is selected, the literature on the topic is next extensively reviewed.
What literature is included in the review must be fully specified. It is common to see
a listing of several electronic databases in quality systematic reviews. Each elec-
tronic database will cover many journals and articles. The point of detailing how the
literature search was done in great detail is to make it replicable by other research-
ers. This means that other people could repeat the review process fully and should
come up with the same results. It is a way of insuring quality and transparency in
methods. Steps to insure quality and transparency are included in each part of the
systematic review process.

Not only the databases that are included in the study are detailed; the search
strategies used to locate relevant studies within each database are also set forth.
These often include a combination of search terms or keywords that represent varia-
tions on the topic (i.e., depression, depressive, major depressive episode) but also
types of research designs (i.e., experiments, RCTs, outcome studies). Further, the
dates of the studies included in the review and the range of countries or languages
searched are often stated. Again, the purpose of specifying the search strategy is to
make the process both transparent to readers and replicable by other researchers.

Finally, systematic reviews include active efforts to locate unpublished research.
There is a bias in journal publications that favors studies with positive results
(Dickersin, 1990; Hopewell, Loudon, Clarke, Oxman, & Dickersin, 2009; McGauran
et al., 2010; Sridharan & Greenland, 2009). “Positive results” are those that show a
significant difference between a treatment and a control group or that one treatment
is better than another. This means that research studies that do not show significant
differences are often unpublished. Researchers call this the “file draw problem”
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(Scargle, 2000). Research that is completed but unpublished may literally end up in
aresearcher’s file draw, unknown to others. This can create a bias in favor of making
it seem that a treatment is better than it would appear with the nonsignificant results
also examined. Further, there have been cases where businesses and other groups
that do not want negative results published have actively undermined the publica-
tion of negative results. One such case involves the active intervention of drug com-
panies to limit publication of results that make their products look bad—even if they
are not effective. Carey (2008) reports that makers of antidepressant drugs did not
publish up to one-third of their research results but only those that were unflattering.
Carey also notes that a similar incident had occurred previously in 2004.

Authors of systematic reviews seek out unpublished reports by contacting the
author of published studies to ask if they have unpublished research on the topic.
They also ask the published authors if they know of other researchers who might
have unpublished studies. These efforts also uncover works in progress that have not
been formally published, such as evaluations funded by state agencies. Occasionally
the researcher is near completion of a study in progress. Such as yet unpublished
results may be included in the systematic review as well, whether positive or nega-
tive. Efforts to locate unpublished results must also be specified in the systematic
review methods.

Methods suggested to resolve problems that may distort the research available on
a topic include publishing all studies and adding a second stage of peer review to the
publication process (Carroll, Toumpakari, Johnson, & Betts, 2017). Until such
methods are implemented, researchers instead seek to be fully transparent about the
choices they make in including or excluding studies from a meta-analysis or a sys-
tematic review.

The entire process of the literature search can be presented in summary form
using a Quorom flowchart (see Fig. 8.1). In the1990s, a group of physicians called
the Quorom Group began to establish standards for reporting meta-analyses (Moher
etal., 1999). Quorom is an acronym for the “Quality of Reporting of Meta-analyses.”
A Quorom flowchart summarizes the number of relevant items found at each stage
of a literature search process. It starts with the total number of relevant articles or
reports located and then identifies all the criteria for including or excluding reports
in the review process. The flowchart identifies both why materials were included or
excluded and how many reports were included or excluded. In the figure, we see
that 9676 reports were located, but 8538 proved to be off topic. In the end, only 14
reports met all of the study’s inclusion criteria and were not duplicates. A Quorom
flowchart provides a quick and visually effective way to summarize the search pro-
cess of a meta-analysis or a systematic review. They are beginning to become com-
mon in the social work literature (see, e.g., Drisko & Simmons, 2012; Litschge,
Vaughn, & McCrea, 2010).
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A

Abstracts which seemed relevant to
the research question (n=138)

Title or abstract not pertaining to the
research question. (n= 9538)

A

Potentially appropriate studies related
to the research question. (n=50)

Articles deemed not related to the
research question after reading the
full abstract. (n= 88)

A 4

Full manuscripts ordered for further
consultation. (n= 46)

Non-English language articles. (n=4)

A 4

Potentially appropriate studies related
to the research question, and adhering
to the selection criteria. (n=14)

Articles excluded as not adhering to the
inclusion or exclusion criteria. (n=32)

A 4

Finally included and analysed articles.
(n=14)

A 4

Articles excluded due to replication of
data presented. (n = 0)

Fig. 8.1 A Quorom flow chart. (Retrieved from www.springerimages.com/Images/Medicine
AndPublicHealth/5-10.1186_1471-2474-9-64-0 Source Chester et al. (2008)).

Evaluating the Methodological Quality of Research Reports

in Systematic Reviews

The next activity in a systematic review is again parallel to the steps of the EBP
process. Once research on the review topic is located, its quality must be evaluated.
Most systematic reviews only include studies based on experimental or RCT
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research designs. This is an acceptable choice for inclusion in a quantitative system-
atic review. It makes the rationale for including or excluding individual studies quite
clear. On the other hand, it does not fully conform to the EBM/EBP standard of
using “the best available” research evidence if such evidence is not based on experi-
mental research. This may happen where a topic is not well conceptualized, such as
chronic fatigue syndrome or reactive attachment disorder, or is not so common as to
be extensively researched. The EBM/EBP practice decision-making process takes
into account that not all topics are well studied by multiple RCTs. EBM/EBP pro-
cess then points clinicians to use thoughtfully the results of research derived from
other research designs, following the research design hierarchy. (Research design
issues in EBP are examined in Chap. 6.)

While Cochrane systematic review standards clearly reflect a privileging of
results from RCTs, there is also some ambiguity in the Cochrane Handbook. The
Cochrane Handbook includes a brief section on including qualitative research
results in systematic reviews (Higgins & Green, 2011, Chap. 20). This brief chapter
states that qualitative research can address questions beyond those examined by
quantitative research and may be helpful in explaining the results of RCTs. Here we
find an instance where the hierarchy of research evidence used by both the Cochrane
and Campbell Collaborations seems limited and other forms of research are explic-
itly acknowledged as valuable. Nonrandomized studies “may” be included in
Cochrane reviews, but are to be “interpreted with caution” (Higgins & Green, 2011,
Chap. 13). At the same time, qualitative studies are devalued as sources of evidence
in other sections of the manual. Systematic reviews are social constructions and
may have some inconsistencies despite a great deal of work by many people to
make them internally consistent. Researchers differ in how they understand and
prioritize research designs and methods. Systematic review standards may also
apply a hierarchy of evidence that leads to results that are less inclusive of useful
research knowledge than is called for by the core definitions of EBM and EBP.

The Cochrane Handbook emphasizes attention to reducing bias and ensuring
clarity of methods in all reviews. This is a very worthy and important goal. Note
carefully that much less attention is directed to the initial conceptualization of dis-
orders, to the quality of measures, and to the definition of treatments. Experimental
research has great strength in the attribution of cause-effect relationships but is
only meaningful if the disorder of interest is quite well understood and the mea-
sures used to assess it are valid, complete, and reliable. Further, the populations
included in the experimental research must be very similar to those of interest to
clinicians. Attention to social diversity, and to socially structured oppressions, is
not emphasized in the Cochrane Handbook criteria though it is heavily emphasized
in social work.

Criteria for including or excluding studies in a systematic review may also be
based on issues such as sample size, the clarity of the description of the treatment,
the fidelity or care shown in insuring the treatment was delivered as described, and
the kinds of statistical information provided. The various components of each study
must be carefully assessed and coded as warranting inclusion in the systematic
review or as warranting exclusion from it.
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Coding Study Components and Results

All decisions regarding inclusion and exclusion from Cochrane and Campbell sys-
tematic reviews must be made by at least two reviewers. These reviewers work
independently but then compare their results for consistency and quality control
purposes. This ensures discussion where the reviewers are not fully in agreement
regarding their views of a study’s quality. How these differences were resolved, and
the final inclusion/exclusion standards, must be stated in the full systematic review.
At least two reviewers also make all later study quality appraisal decisions.

Summaries of the quality appraisal process may be presented in a Quorom flow-
chart in reports of systematic reviews. These flowcharts can illustrate succinctly the
inclusion and exclusion criteria used in the review, as well as other criteria used in
data extraction and assessment of study quality. As noted above, Quorom flow-
charts specify the numbers of studies found in the literature search and the numbers
included or excluded at each step in the review process. In most cases the number
of research studies found on the topic is large and the final set of included studies
much smaller.

Statistical Meta-analysis

As noted above, meta-analysis is a term used in two different but related ways. The
first usage refers to a set of statistical techniques employed to combine the quantita-
tive results of prior research. The yield of these statistics is usually a measure of
effect size, a weighted average of the magnitude of difference between groups. This
first, statistical usage will be our focus in this book. The other usage of meta-analysis
now overlaps with the process of a systematic review. Indeed, meta-analyses were
the precursors of today’s systematic reviews. Meta-analyses, as publications, are
research reports that locate, evaluate, and combine statistically the results of prior
research. Systematic reviews expanded on the original methods of locating and eval-
uating research literature created for meta-analysis. Systematic reviews often use
the statistical techniques of meta-analysis to combine the results of prior quantita-
tive research. One key difference is that the procedures of Cochrane and Campbell
systematic reviews are more fully detailed and better documented than is common
in most meta-analysis reports. This increases the clarity and transparency of system-
atic reviews. Systematic reviews are also examined by methodologically sophisti-
cated peer reviewers, which may not the case for some published meta-analyses.
The purpose of a meta-analysis statistic is to develop a common measure (also
called a metric) to allow the combination of research results across several studies
on a topic. Research results on a given topic often differ and may include discordant
results. Meta-analysis provides a technique to combine results despite differences in
measures. For example, in a meta-analysis of depression treatments, the goal is to
combine the results of studies on people who have depression treated by different
professionals, using different treatment models, and whose depression was assessed
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by different measures. This might include people treated for depression with cogni-
tive behavioral, interpersonal, short-term psychodynamic, and multisystemic thera-
pies. The goal is to find out the overall effects of depression treatments and often to
determine if the specific treatments have different results. Suppose it turns out that
the available studies use different measures to assess depression levels. Some use
the Hamilton Rating Scale for Depression and others use the Beck Depression
Inventory. This may appear to be a major “apples and oranges” problem where the
varied treatments and different measures do not seem to allow comparison. Solving
this problem is the strength of meta-analysis. Meta-analysis allows the creation of a
common measure of change or difference, using the same units despite any differ-
ences in the original scales used in each study. Thus, it allows for fair comparison of
treatment outcomes despite initial differences in methods.

Statistics Used in Meta-analysis

The most widely used meta-analysis statistic is Cohen’s d (Ellis, 2010), also called
a standardized mean difference (SMD). Cohen’s d is a measure of the standard
mean difference across two groups. This statistic shows the magnitude of change in
an experimental comparison. Researchers calculate it by subtracting the mean score
for the control group from the mean score of the treated group and then dividing the
result by the pooled standard deviation of both groups. Cohen’s d provides a mea-
sure of the magnitude of the difference between the treatment and control groups,
taking into account the variation of scores within both groups.

Cohen’s d scores range from 0.0 to about 2.0. Cohen (1988) established rough
benchmarks to help interpret these scores in plain language. Cohen’s d values
between 0.00 and 0.49 are “small” effects. Values from 0.50 to 0.79 are “moderate,”
and values larger than 0.80 are “large” effects. This means that the magnitude of the
difference between two treatments can be called “small” if Cohen’s d is 0.48 or
lower and “large” if the Cohen’s d value is 0.80 or larger. Lenth (2008) cautions that
all effects size statistics should be interpreted in context and with attention to opera-
tional definitions.

The purpose of Cohen’s d is to assess the magnitude of differences between
groups. This is not the same as establishing the statistical significance (usually
reported with a p = value). However, it is usually the case that moderate and strong
effect sizes are found where significant differences between groups are found using
probability tests. Effect size measures complement probability statistics.

Cohen’s d is best when used with large samples. With smaller samples (roughly
20 or fewer participants in each treatment), the Hedges’ g statistic is usually a better
choice. This is because in a small sample one or two “outliers,” or extreme scores,
can have a large impact on the value of the d statistic. In addition, Hedges’ g employs
a different calculation of the pooled standard deviation than does Cohen’s d. It
includes a correction factor when used to make population level estimates. Thus,
Hedges’ g yields more conservative estimates of the magnitude of group differences
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for small samples. Some critiques of mental health meta-analyses target the use of
Cohen’s d with small samples as a methodological concern (Thombs & Jewett,
2009). Hedges’ g does not make any statement about whether or not the difference
found is likely to reflect that in the larger population, as probability statistics do. The
Hedges’ g statistic is very rarely covered in social work research and statistics texts.

SMD statistics are usually coupled with a 95% confidence interval. A 95% con-
fidence interval is an estimated range likely to include a value (technically a popula-
tion parameter) of interest. This value is generally unknown, so the CI is a statistical
estimate of its likely value in the whole population. Two numbers define a 95% CI,
alower and an upper value around which it is probable with 95% confidence that the
true population value lies (O’Brien & Yi, 2016). In other words, if a standardized
mean difference (or SMD; such as Cohen’s d or Hedge’s g) value is found within the
95% CI, it is likely that, in the population from which the sample was drawn, the
results will be similar to the true population value. Thus, the result has practical
implications for the entire population, not just the specific sample that was studied.
In a systematic review report, one might find information such as, for symptom
reduction, individual CBT and EMDR were more effective than was a control group
(SMD —1.79; 95% CI —=2.12 to —1.16). Because the SMD value is within the range
defined by the 95% CI, it is likely that the unknown population value is likely to be
like the study results. This supports confidence for its use in practice.

Other measures of effect size include correlations and odds ratios. Correlations
are used as measures of effect sizes in observational studies. Correlations statistics
can serve as their own measures of effect size, with a range from —1.0 (a perfect
negative correlation, through 0.0 (no correlation) to +1.00 (a perfect positive cor-
relation). Cohen (1988) states that a correlation of 0.10 may be interpreted as
“small,” a correlation of 0.25 or larger as “medium,” and a correlation of 0.40 or
higher as “large.”

An odds ratio (OR) is a summary measure of the association between a treatment
or “exposure” and an outcome where both variables are binary (Szumilas, 2010). It
summarizes the odds or chance that an outcome will occur given a particular expo-
sure in contrast to the odds of the same outcome occurring without the exposure.
Odds ratios are most commonly used in nonexperimental case-control studies. Odds
ratios are interpreted as an OR of exactly 1 indicating that exposure does not affect
odds at outcome; an OR of less than 1 indicating that exposure is associated with
lower or reduced odds at outcome (Deng, 2012); and OR > 1 indicating that exposure
is associated with greater or increased odds of risk at outcome. OR results do not
include statistical significance, nor do they demonstrate cause and effect. A 95%
confidence interval (CI) is typically coupled with an OR to provide an estimate of the
precision of an OR result. A large CI indicates a low level of precision; in contrast a
small CI indicates a higher precision of the OR. An example of OR is found in a
Cochrane Collaboration systematic review of treatments for post-traumatic stress
disorder [PTSD] in children and adolescents. Gillies, Taylor, Gray, O’Brien, and
D’Abrew (2012) found that “across all psychological therapies [studied], improve-
ment was significantly better (three studies, n = 80, OR 4.21, 95% CI 1.12 to 15.85)
... compared to a control group” (Abstract, Main results). In other words, having
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treatment (the exposure) was associated with more than four times greater odds of
improvement in PTSD symptoms than was no treatment. However, the CI, ranging
from 1.12 to 15.85, suggests a low level of precision for these results as the Cl is a
large range (14.73) compared to the OR of 4.21. The authors go on to state that “the
findings of this review are limited by the potential for methodological biases, and the
small number and generally small size of identified studies” (Author’s conclusions).
This may, in part, account for the low level of precision of the CI in this study.

Relative risk (RR), also known as the risk ratio, is another statistic that measures
the risk of an event relative to an independent variable (Chittaranjan, 2015). Relative
risk is a ratio of the probability of the event occurring in a treated or “exposed”
group versus an untreated or “nonexposed” group (Sistrom & Garvan, 2004). The
frequency, or count, of how often the event occurs in the treated group is divided by
the frequency of the event observed in the untreated group. For example, the number
of smokers who develop lung cancer might be compared over a 20-year period to
the number of nonsmokers who develop the same illness. A relative risk ratio value
of 1.0 indicates no difference in risk between the two groups. A value of less than
1.0 indicates the outcome event is less likely to occur in the treated group than the
control/comparison group. A value of more than 1.0 indicates the outcome event is
more likely to occur in the treated group than in the control/comparison group. OR
and RR are epidemiological statistics that are rarely covered in social work research
and statistics texts. They are, however, quite commonly found in systematic reviews.

Risk statistics may be reported along with “Number Needed to Treat” (NNT)
statistics. NNT is a measure used in epidemiology to assess the effectiveness of a
treatment (Christensen & Kristiansen, 2006; Mendes, Alves, & Batel-Marques,
2017). NNT is the number of people who need to be treated to prevent one addi-
tional negative outcome. In other words, how many people would need to be treated
for one person to benefit more than was observed in the control/comparison group.
A NNT value of 1 is ideal since it means everyone who is treated benefits from the
treatment while no one benefits in the comparison group. Low NNT values indicate
that the treatment is more effective compared to the comparison group. The higher
the NNT value, the fewer people benefit compared to the comparison group in the
study. McQuay and Moore (1997) note that NNT values of 2 or 3 are rare but indi-
cate that the treatment is highly effective.

Researchers use many statistics with meta-analyses depending on the nature of
the data relevant to the clinical question. A more complete overview of these statis-
tics may be found in Littell et al. (2008). The European Patients’ Academy (2015)
provides an online tutorial for patients and families at www.eupati.eu/clinical-
development-and-trials/statistics-clinical-trials-key-concepts/.

Meta-analytic statistical analyses are not possible when only one or two studies
are found on a topic. This is why meta-analysis may not be appropriate for all sys-
tematic reviews. Such a small number of studies does not allow for appropriate use
of the meta-analysis statistics. Of course, meta-analysis statistics are not used in
qualitative systematic reviews.

Meta-analysis is a very helpful part of a quantitative systematic review. The pro-
cedures of the systematic review structures the identification of high-quality studies
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that meet the stated inclusion criteria for the review. A meta-analysis provides a
useful summary statistical measure of the magnitude of differences between the
tested groups. It also provides a general way to articulate the statistical differences
in plain language.

Integrating Results and Identifying Limitations and Cautions

Meta-analysis is one very useful statistical method for integrating the results of
several studies on a topic. Written Cochrane and Campbell Collaboration system-
atic reviews generally include meta-analysis statistical results. In addition, most
systematic reviews also point out the limitations of the available research and some
cautions about its application. For example, a systematic review might note that
while two treatments are effective, the outcome for one treatment was measured by
rates of rehospitalization and the other was measured by a standardized test of
symptoms. Clearly helping a client stay out of the hospital is a general good, but it
may not be the main concern of the client or the client’s family. The client may be
more directly concerned about reducing symptoms. In such a situation, the system-
atic review may help the clinician recommend to the client the treatment that dem-
onstrated symptomatic improvement, while noting an alternative treatment was also
effective but that it was measured by rates of rehospitalization. Here the details of
the review can be useful in helping the client understand the differences in evidence
that may matter to them in making informed treatment choices.

Systematic review summaries may also point out the relative limitations of the
available research they summarize. For example, review authors may state that sam-
ple sizes for all of the included treatments were small. This might suggest that while
the treatments were effective, it is not yet unclear if this will generalize to other cli-
ents and settings. Cochrane and Campbell systematic reviews also point out poten-
tial biases in the available research. One key area is to identify when the researchers
who study a treatment are also the originators of the treatment model under investi-
gation. Considerable research suggests that when the developer of a treatment model
tests the effectiveness of their model they may, unconsciously or consciously, intro-
duce attribution biases in favor of their model. It is helpful for readers to keep in
mind what kinds of biases might influence studies done by researchers who might
favor one model over another. Economic influences, such as sources of funding, may
also shape research results in a nonscientific, biased manner.

An Example of a Cochrane Collaboration Systematic Review

One disorder of considerable interest to clinical social workers is post-traumatic
stress disorder [PTSD]. Adult clients present with PTSD based on a wide range of
traumatic and overwhelming experiences. Their stories may also generate painful
reactions in clinicians and others. PTSD is linked with several other disorders,
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notably including personality disorders, and may be difficult to differentially diag-
nose. Its presentation may be delayed following the trauma, and it may present with
dissociation.

The DSM-5 criteria (American Psychiatric Association, 2013) center on expo-
sure to risk of death, serious injury, or sexual violence. Exposure may be direct,
through witnessing, or indirect through learning of a loved one’s exposure to trauma
or through indirect exposure to traumatic details. These exposures lead to persistent
re-experiencing of the trauma through memories, nightmares, flashbacks, or emo-
tional and/or physical reactivity after reminders of the event. People avoid trauma-
related stimuli, thoughts, feelings, or reminders. Symptoms must last more than 1
month and include worsening of trauma-related arousal and reactivity that cause
significant distress or impairment of functioning. Symptoms must not be due to
medications, substance use, or other illnesses.

A search of the Cochrane Library reveals 26 systemic reviews related to PTSD.
Medications, psychotherapy, sports and games, and diaries are treatments included
in these systematic reviews. Target clinical populations are adults, children, and
adolescents, victims of torture, law enforcement officers, women following child-
birth, as well as people with critical illnesses and traumatic injuries.

Some preventive efforts are also included in the Cochrane systematic reviews. A
systemic review by Rose, Bisson, Churchill, and Wessely (2002) found single-
session debriefing to be ineffective. Amos, Stein, and Ipser (2014) report in their
systematic review of the effectiveness of mediation for preventing PTSD that:

There is moderate quality evidence for the efficacy of hydrocortisone for the prevention of
PTSD development in adults. We found no evidence to support the efficacy of propranolol,
escitalopram, temazepam and gabapentin in preventing PTSD onset. The findings, however,
are based on a few small studies with multiple limitations. Further research is necessary in
order to determine the efficacy ofpharmacotherapy in preventing PTSD and to identify
potential moderators of treatment effect. (Author’s conclusions)

Cochrane Systematic Reviews: Organization and Audiences

Cochrane Library reviews located online typically provide only a summary or
abstract of available information. This may be sufficient for many information
needs. However, pdfs of the more complete standard version and the entire full ver-
sions are also available, though at cost for US users. The standard version provides
more detail than does the abstract alone but excludes complete data and analyses as
well as appendices. The full version is the complete report. Only the full version
reveals all the choices, and rationales for them, used in completing the SR. Full ver-
sions of SR reports can be over 200 pages in length.
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Psychological Therapies for Chronic Post-traumatic Stress
Disorder (PTSD) in Adults

Bisson, Roberts, Andrew, Cooper, and Lewis (2013) completed a systematic review
[SR] of psychological therapies for adults who have chronic PTSD registered with
the Cochrane Collaboration. Their SR is available in English, Spanish, and
Portuguese languages. Information is included for clinicians as well as for clients
and the public. Both detailed professional and plain language summaries are
included in the SR report. The plain language summary of this SR, intended for both
clinicians and for clients, is available online at https://www.cochranelibrary.com/
cdsr/doi/10.1002/14651858.CD003388.pub4/full#CD003388-abs-0004.

The Plain Language Summary of a Systematic Review

Bisson et al.’s (2013) plain language summary begins with a section on background
information defining PTSD and continuing to explain some previously researched
therapies for it:

Post-traumatic stress disorder (PTSD) can occur following a traumatic event. It is charac-
terised by symptoms of re-experiencing the trauma (in the form of nightmares, flashbacks
and distressing thoughts), avoiding reminders of the traumatic event, negative alterations in
thoughts and mood, and symptoms of hyper-arousal (feeling on edge, being easily startled,
feeling angry, having difficulties sleeping, and problems concentrating).

Previous reviews have supported the use of individual trauma-focused cognitive behav-
ioural therapy (TFCBT) and eye movement desensitisation and reprocessing (EMDR) in
the treatment of PTSD... (Plain language summary, Background)

The next section of the plain language summary describes the Study characteristics
of the studies included in the SR: “This review draws together up-to-date evidence
from 70 studies including a total of 4761 people” (Study characteristics). Here we
learn how many studies and participants were included in the SR, but do not learn
why other studies were included or excluded by the authors.

Key findings make up the next section of the SR’s plain language summary.
These findings link to the treatments defined previously in the background section
of the SR:

There is continued support for the efficacy of individual TFCBT, EMDR, non-TFCBT and
group TFCBT in the treatment of chronic PTSD in adults. Other non-trauma-focused psy-
chological therapies did not reduce PTSD symptoms as significantly. There was evidence
that individual TFCBT, EMDR and non-TFCBT are equally effective immediately post-
treatment in the treatment of PTSD. There was some evidence that TFCBT and EMDR are
superior to non-TFCBT between one to four months following treatment, and also that
individual TFCBT, EMDR and non-TFCBT are more effective than other therapies. No
specific conflicts of interest were identified [among the researchers competing the original
studies]. (Key findings)
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The last section of the plain language summary offers a quality appraisal of the best
available research evidence as determined by the SR authors:

Although we included a substantial number of studies in this review, each only included
small numbers of people and some were poorly designed. We assessed the overall quality
of the studies as very low and so the findings of this review should be interpreted with cau-
tion. There is insufficient evidence to show whether or not psychological therapy is
harmful.

Overall, the plain language summary of the Bisson et al. (2013) SR indicates that
psychological therapies are more effective than no treatment for persons who have
chronic PTSD, with trauma-focused therapy and EMDR supported by the best
available research evidence, though the evidence is of low quality and based on few
studies. No harms from undertaking these therapies were reported. In addition, the
Author’s conclusions state that “non-TFCBT is effective in the short term” and
“there is more limited evidence that some other non-trauma-focused psychological
therapies may be effective” (Bisson et al., 2013, Author’s conclusions).

Plain language summaries offer a clear and succinct way to access the best avail-
able evidence under Cochrane Collaboration standards. Considerable information is
summarized, though even the plain language summary may be confusing to many
readers. It is a very useful resource and starting point for professionals doing EBP
in practice. However, much greater detail is also available in a full SR report. Plain
language summaries may be very useful in Step 4 of the EBP process in which the
clinician must inform the client about the best available research evidence in treat-
ment planning.

The Systematic Review Abstract

Like the plain language summary, the SR abstract opens with background informa-
tion about the disorder under study and the objectives of the SR. A key difference is
that the Search methods employed are described in much greater detail. This is to
better guide the clinician and to show which databases and publications were exam-
ined. Efforts to locate unpublished studies and studies in progress are also stated.
(Complete details are only found in the Full SR report however.)

Bisson et al. (2013) state:

For this update, we searched the Cochrane Depression, Anxiety and Neurosis Group’s
Specialised Register (CCDANCTR-Studies and CCDANCTR-References) all years to 12th
April 2013. This register contains relevant randomised controlled trials from: The Cochrane
Library (all years), MEDLINE (1950 to date), EMBASE (1974 to date), and PsycINFO
(1967 to date). In addition, we hand searched the Journal of Traumatic Stress, contacted
experts in the field, searched bibliographies of included studies and performed citation
searches of identified articles. (Search methods)

Specific search terms are not detailed, but the approach of the SR team and their
database search parameters are clearly stated. Additional searches for the gray lit-
erature were also undertaken using several techniques.
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Next, a section describes the Selection criteria or more precisely the inclusion
and exclusion criteria for this SR:

Randomised controlled trials of individual trauma-focused cognitive behavioural therapy
(TFCBT), eye movement desensitisation and reprocessing (EMDR), non-trauma-focused
CBT (non-TFCBT), other therapies (supportive therapy, non-directive counselling, psycho-
dynamic therapy, and present-centred therapy), group TFCBT, or group non-TFCBT, com-
pared to one another or to a waitlist or usual care group for the treatment of chronic
PTSD. The primary outcome measure was the severity of clinician-rated traumatic-stress
symptoms.

Note that consistent with the Oxford University Hierarchy of Research Evidence (,
2016), only experimental studies or RCTs were included in this SR. RCTs allow
cause-effect determination unlike other research designs. However, other poten-
tially informative studies using nonexperimental research designs were excluded.
Note too that a clear definition of PTSD using DSM and ICD standards is assumed,
though studies may use different versions of PTSD diagnoses over time with differ-
ent criteria (such as the older DSM-III or DSM-IV criteria). Further, the kinds of
trauma leading to PTSD in these adults are not specified. Many kinds of trauma
appear to be included, without consideration of specific differences in populations
needs across victims of sexual violence versus combat veterans.

Next, the Main results section offers much more detail on findings than does the
plain language summary. Beyond the number of studies and total number of partici-
pants, we now find details about specific comparisons among treatment, including
statistics supporting the authors’ conclusions:

We include 70 studies involving a total of 4761 participants in the review. The first primary
outcome for this review was reduction in the severity of PTSD symptoms, using a stan-
dardised measure rated by a clinician. For this outcome, individual TFCBT and EMDR
were more effective than waitlist/usual care (standardised mean difference (SMD) -1.62;
95% CI -2.03 to -1.21; 28 studies; n = 1256 and SMD -1.17; 95% CI -2.04 to -0.30; 6 stud-
ies; n = 183 respectively). There was no statistically significant difference between indi-
vidual TFCBT, EMDR and Stress Management (SM) immediately post-treatment although
there was some evidence that individual TFCBT and EMDR were superior to non-TFCBT
at follow-up, and that individual TFCBT, EMDR and non-TFCBT were more effective than
other therapies.

Non-TFCBT was more effective than waitlist/usual care and other therapies. Other
therapies were superior to waitlist/usual care control as was group TFCBT. There was some
evidence of greater drop-out (the second primary outcome for this review) in active treat-
ment groups. Many of the studies were rated as being at ‘high’ or ‘unclear’ risk of bias in
multiple domains, and there was considerable unexplained heterogeneity; in addition, we
assessed the quality of the evidence for each comparison as very low. As such, the findings
of this review should be interpreted with caution. (Main results)

Here we see that clinician ratings of symptom severity using a standardized measure
were the data source for the outcome or dependent variable. Individual TFCBT and
EMDR were more effective than either “usual care” or a wait list condition. The
effect size or SMD [standardized mean difference] for TFCBT was —1.62, a large
reduction from initial symptom severity at the end of treatment. The reported 95%
confidence interval ranges from —2.03 to —1.21. (The negative signs indicate reduc-
tion in PTSD symptoms, the desired goal of treatment.) Since the SMD of —1.62
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falls within the 95% CI range, it is likely that these results will prove applicable to
the larger population of adults with PTSD. Similarly, the SMD for EMDR was
—1.17 which falls within the 95% CI range of —2.04 to —0.30.

Note that there was no statistically significant difference among TFCBT, EMDR,
and stress management at the end of treatment, though TFCBT and EMDR appeared
with “some evidence” to be superior to stress management at later follow-up.
Further, individual TEFCBT, EMDR, and non-TFCBT were more effective than were
“other therapies” though the “other therapies” proved superior to wait list/usual care
control along with group TFCBT. Complete supporting details for these conclusions
can be found in the full version SR report.

The greater detail provided in the abstract of this SR can help clinicians answer
client questions about specific treatments not discussed in the plain language sum-
mary. This is especially important if the treatments with the strongest research sup-
port are not acceptable to the client due to the client’s values and preferences or are
not accessible due to financial limitations or lack of appropriately trained clinicians
in a geographical area.

The last section of the SR abstract addresses the Authors’ conclusions. Here the
SR authors describe the quality of the studies they located and included in the
SR. Not all studies are of high quality, though they are included in the SR as “the
best available evidence” meeting their stated inclusion criteria. Bisson et al. (2013)
state:

The evidence for each of the comparisons made in this review was assessed as very low
quality. This evidence showed that individual TFCBT and EMDR did better than waitlist/
usual care in reducing clinician-assessed PTSD symptoms. There was evidence that indi-
vidual TFCBT, EMDR and non-TFCBT are equally effective immediately post-treatment
in the treatment of PTSD. There was some evidence that TFCBT and EMDR are superior
to non-TFCBT between one to four months following treatment, and also that individual
TFCBT, EMDR and non-TFCBT are more effective than other therapies. There was evi-
dence of greater drop-out in active treatment groups. Although a substantial number of
studies were included in the review, the conclusions are compromised by methodological
issues evident in some. Sample sizes were small, and it is apparent that many of the studies
were underpowered. There were limited follow-up data, which compromises conclusions
regarding the long-term effects of psychological treatment. (Author’s conclusions)

Here we see that though some treatments prove more effective than wait list or usual
care, these conclusions must be tempered by the “very low quality” of the available
outcome studies for chronic adult PTSD. Unstated methodological concerns (which
would be detailed in the full version of this SR) also were found in some included
studies. One concern was the lack of statistical power (the ability of a statistic to
demonstrate any difference). The lack of many follow-up studies also limited evalu-
ation of how lasting these changes were after the end of treatment.

The abstract summary of this SR provides more detail than does the plain lan-
guage summary version. With greater detail comes a requirement for the reader to
have the knowledge and skill to interpret issues of research design and statistics.
This requirement increases further when one reads and interprets the full version
of the SR.
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Note carefully that the treatments under consideration are broadly defined, but
shared or common components are not mentioned. Summary definitions of the
various treatments are found in the full version SR (see pp. 6-7). The full version
also notes that there was no restriction on including studies that treated persons
with comorbid conditions as well as PTSD, so long as PTSD was the primary
diagnosis (p. 7).

SRs help clinicians locate relevant research studies and critically evaluate
research results. However, critical thinking is always required, as is careful attention
to how well studies and SRs include persons who are like the client you are treating.
Most SRs do not provide details on socially constructed oppressions and other fac-
tors that may impact treatment feasibility and effectiveness.

Evaluating Systematic Reviews

We have noted that systematic reviews and meta-analysis are terms that may be
applied to reports of varying methods and overall quality. Working groups have
made efforts to establish ways to assess the methodological quality of systematic
reviews. One such effort is AMSTAR, developed by an international group of epide-
miologists and public health specialists (Shea et al., 2007). AMSTAR is an acronym
for Assessment of Multiple Sys7emAtic Reviews. AMSTAR is an 11-item rating
scale for assessing systemic reviews, including meta-analytic content. The full
checklist is available free online at https://amstar.ca/Amstar_Checklist.php. The
checklist summarizes several quality issues necessary for a strong systematic review.
These include having an a priori review design (stating the review question at the
start) and clear report selection criteria. Other criteria address standards for “scien-
tific quality” assessment of each included study and for appraising the quality of
meta-analyses used to synthesize multiple studies. Finally, the use of a range of
efforts to identify and reduce bias in the systematic review is assessed. Cochrane and
Campbell systematic reviews generally conform to the AMSTAR criteria very well.

The AMSTAR checklist provides a useful way for clinicians to frame their assess-
ments of systematic reviews. Its main limitation is that the 11 items are quite general.
For example, specific elements of “scientific quality” assessment are not provided
but must be undertaken by the user. This leaves many technical issues to the knowl-
edge and skills of the user. On the other hand, the AMSTAR checklist provides a
very helpful framework for assessing the overall quality of a systemic review.

Summary

This chapter has reviewed systematic reviews as used in clinical research and in
Step 3 of EBM/EBP process. It also introduced the Cochrane and Campbell
Collaboration systematic reviews process and requirements. One part of this
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process is the statistical technique known as meta-analysis. Meta-analysis provides
a way to combine the quantitative results of several different research studies.
Clinical social workers are reminded that not all reports claiming to be systematic
reviews meet the careful standards of the Cochrane Handbook (Higgins & Green,
2011). Similarly, meta-analytic reports studies may vary in scope and quality.

The reports of Cochrane and Campbell systematic reviews include both a plain
language summary of key results and a much longer technical report giving much
more detail about each study and the review process. In the United States, only the
abstracts of Cochrane Collaboration systematic reviews are available free online.
The full technical reports, however, are only available on a subscription basis. In
most other countries, the full versions of the Cochrane systematic reviews are avail-
able free. Even abstracts of systematic reviews may include considerable statistical
detail. There are both print and online resources that can help clinicians interpret
these details as needed.

While the EBM/EBP practice decision-making model makes no mention of sys-
tematic reviews or meta-analyses, the standards of Cochrane and Campbell reviews
make them a key source for clinicians. Still, clinical social workers must apply their
professional expertise and critical skills in determining just what constitutes “the
best available research evidence” for their unique practice needs.

Appraising the quality of research reports and systematic reviews requires skills
quite different from the core skills of clinical practice or the skills used in locating
practice research. It can be a complex, multifaceted process. Yet bringing the results
of high-quality research into practice decision-making should improve outcomes
and reduce harm. It is an important part of EBM and EBP.

The next step in the EBP practice decision-making process is to collaboratively
discuss the best available research with the client. Step 4 brings “the best available
evidence” back to the client to inform their part of treatment planning and to allow
for the client’s questions and concerns to be addressed. This process is the focus of
the next chapter.
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