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Background The process of systematically reviewing

research evidence is useful for collecting, assessing and

summarizing results from multiple studies planned to

answer the same clinical question. The term ‘‘systematic’’

implies that the process, besides being organized and

complete, is transparent and fully reported to allow other

independent researchers to replicate the results, and

therefore come to the same conclusions. Hundreds of new

systematic reviews are indexed every year. The growing

number increases the likelihood of finding multiple and

discordant results.

Objectives To clarify the impact of multiple and discor-

dant systematic reviews, we designed a program aimed at

finding out: (a) how often different systematic reviews

are done on the same subject; (b) how often different

systematic reviews on the same topic give different results

or conclusions; (c) which methods or interpretation
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Università degli Studi di Milano, Milan, Italy

e-mail: lorenzo.moja@unimi.it

L. Moja
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Sanità e Servizi Sociali, Regione Umbria, Perugia, Italy

e-mail: cusi.cris@gmail.com

R. D’Amico � A. Liberati � E. Parmelli

Dipartimento di Medicina Diagnostica,
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characteristics can explain the differences in results or

conclusions.

Methods This paper outlines the method used to explore

the frequency and the causes of discordance among mul-

tiple systematic reviews on the same topic. These methods

were then applied to a few medical fields as case studies.

Conclusion This aim is particularly relevant for both

clinicians and policy makers. Judgments about evidence

and recommendation in health care are complex, and often

rely on discordant results, especially when there are no

empirical results to help serve as a guideline.

Introduction

The number of systematic reviews published has risen

dramatically, and it has been estimated that approximately

2,500 new publications are indexed annually on Medline

[1]. This increases the likelihood of finding multiple and

discordant results.

The process of systematically reviewing research evi-

dence is useful for collecting, assessing and summarizing

results from multiple studies planned to answer the same

clinical question. The term ‘‘systematic’’ implies that the

process, besides being organized and complete, is trans-

parent and well reported, so that other independent

researchers following the same methods can replicate the

results and therefore come to similar conclusions [2, 3].

But what can be done when there is more than one sys-

tematic review, published by independent researchers,

aimed at answering the same clinical question, but ends up

with discordant results?

In 1997, the question of interpreting discordant results

from similar systematic reviews was first addressed by

Jadad et al. [4]. Results can differ, or the interpretation and

inferences made by the review authors can be discordant.

Discordance can arise between systematic reviews

regarding quantitative results (direction, magnitude or

significance) or their interpretation. The following potential

sources of discordance are identified: clinical question,

including the dimensions considered by the popular acro-

nym—patients, intervention, comparison and outcomes

(PICO); study selection and inclusion; data extraction;

assessment of study risk of bias; assessment of the ability

to combine studies; and the statistical methods used for

data synthesis.

In this paper, we present an approach to assess the sci-

entific validity and reproducibility of the results of multiple

systematic reviews. We targeted multiple systematic

reviews on the same topic to see how often they agreed or

came to different conclusions/interpretations. We exam-

ined: (a) how often different systematic reviews are done

on the same subject; (b) how often different systematic

reviews try to answer the same question, yet reach different

results or conclusions; (c) which methods or interpretation

characteristics can explain the differences in results or

conclusions. We developed and applied these methods to

select few medical fields and their relative systematic

reviews. The context for this methodological development

is a research program of work in systematic review science.

The team of researchers working on this program com-

prised of specialty clinicians, clinical epidemiologists and

biostatisticians, whom we have called: the ‘Discordance

Team’.

Methods

Basic methods basis for all phases

We divided our methods into phases (Fig. 1) providing

transparent and accurate reporting of what has been done in

each phase. To generate the multiple systematic reviews

dataset, we started an iterative screening of large numbers

of eligible records concerning selected medical conditions.

At each step, eligibility was assessed independently by two

reviewers, following standard rules and using ad hoc forms.

Operational guidelines were reported in a background

document available to all reviewers. Disagreements were

resolved by consensus while arbitration with a third

reviewer was possible when necessary.

Phase 1: information source

To identify overlapping systematic reviews, we used the

clinical evidence search strategy process and outputs [5].

Briefly, clinical evidence is an authoritative decision-sup-

port resource, which summarises the current state of

knowledge and uncertainty about the prevention and

treatment of clinical conditions, based on thorough sear-

ches and appraisal of the literature. For each topic of

interest, clinical evidence’s information specialists search

for systematic reviews in several databases—Cochrane

database of systematic reviews, Medline, Embase, and

other databases (e.g., PsycInfo) as appropriate. Additional

resources are: Centre for Reviews and Dissemination

(CRD) website, database of abstracts of reviews of effects

(DARE) online database, Health Technology Assessment

(HTA) online database, and National Institute for Health

and Clinical Excellence (NICE) website. Clinical evidence

search strategies and relative filters, all created for the

OVID online search interface, are based on strategies

developed by in-house BMJ evidence centre information

specialists and others (e.g., the Haynes team [6], the

Cochrane collaboration [7, 8]). Clinical evidence search

strategies are regularly updated.
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For any topic of interest, the clinical evidence search

strategy outputs were collated, and passed to the Discordance

Team.

In addition to searching these databases, through clinical

evidence strategies, we used two supplementary approaches:

(a) we checked relevant chapter in the clinical evidence

database to identify any additional relevant systematic

reviews introduced by clinical evidence contributors follow-

ing the search process; (b) we checked the reference lists of all

selected systematic reviews to identify other relevant ones.

We only considered documents published in scientific jour-

nals (i.e., we excluded meeting proceedings, theses or phar-

macological datasets).

Phase 2: eligibility criteria

In phase 2, the reviewers screened the retrieved records (typi-

cally title or title and abstract) to identify the proportion of truly

systematic reviews on any one selected condition (e.g., myo-

cardial infarction, colorectal cancer). Operational items were:

Inclusion we only included systematic reviews of effi-

cacy or safety that mentioned the terms ‘‘systematic

review’’ or ‘‘meta-analysis’’ in the title or abstract, or

reported that there had been a search in at least one bib-

liographic database (i.e., Medline). We included systematic

reviews irrespective of their qualitative or quantitative

nature. Systematic reviews had to have been published

from January 1997 to December 2007. Languages of

publication were: English, Italian, Spanish, or French.

Exclusion we excluded systematic reviews embedded in

editorials, correspondence/letters, or reports of randomised

controlled trials, those published only as abstracts, rec-

ommendations from consensus conferences, primary stud-

ies, systematic reviews of other diseases, systematic

reviews of diagnostic accuracy, prognosis and economic

assessments of treatments and systematic reviews pub-

lished before 1997 and after 2007.

Phase 3: identify potential multiple systematic reviews

Reviewers extracted information from the title and abstract

to identify potentially multiple systematic reviews. In this

study, potential multiplicity has been defined as at least two

independent systematic reviews sharing the same popula-

tion, condition/pathology and intervention, irrespective of

the sources of clinical heterogeneity for outcomes and

controls. Reviewers extracted the following details from

the titles and abstract: ID, author, title, complete reference,

type of systematic review (safety, efficacy or both), pop-

ulation, condition/pathology and intervention. Given the

iterative nature of the selection, exclusion was still possi-

ble. Reasons for exclusion, such as a duplicate publication

or a narrative nature of the review, were recorded (Box 1).

Phase 4: definition of clusters

In this study, a cluster is made up of at least two inde-

pendent systematic reviews with the same objective, pop-

ulation, condition/disease, intervention, control, and at

least one outcome, reaching a status of clinical homoge-

neity (multiple systematic reviews). Phase 4 differed from

phase 3 because researchers had access to the full text of

reviews, analysing the overlap of control intervention and

outcomes. If overlapping was complete, we signed the

systematic reviews off as ‘truly’ multiple. From the full

texts, reviewers extracted extensive details to generate the

final list of clusters: ID, author, title, reference, objective,

population, condition/pathology, experimental interven-

tion, control intervention, outcome measures, information

sources and search, study design, number of studies

included, quantitative results (only if meta-analyses were

presented), and interpretation of results. We did double

entry of all details to ensure data quality. To batch sys-

tematic reviews within clusters, we sequentially and man-

ually filtered the objective, population, condition/disease,

Phase 1 – Information source  

Phase 2 – Eligibility criteria  

Phase 3 – Identify potential multiple systematic 
reviews 

Phase 4 – Definition of clusters 

Phase 5 – Author’s rationale for repeating the review 

Phase 6 – Detecting discordant reviews among 
multiple reviews (Jadad algorithm) 

Fig. 1 Methodology phase
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experimental and control interventions, and outcomes,

searching for match dimensions.

There was no one-to-one relationship between individ-

ual systematic reviews and clusters: an individual article

could serve more than one purpose, and be part of more

than one cluster.

After extensive attempts, some of the reviews could not

be matched to others, and thus became a single systematic

review on a specific topic.

Phase 5: author’s rationale for repeating the review

In each systematic review within clusters, we searched for

references to previous overlapping systematic reviews. We

investigated whether one review had cited previous

reviews on the basis of the date of the last literature search.

If this date was not available, we used its acceptance for

publication date, publication date or the date of the most

recent citation in the references. When a previous review

was cited, we abstracted the authors’ rationale for repeating

the review, if reported [9].

Phase 6: detecting discordant reviews among multiple

reviews (Jadad algorithm)

Meta-analysis methods and results

For each cluster of multiple systematic reviews, we

examined concordance or discordance for direction and for

the statistical significance of meta-analysis results, if

available. The meta-analysis was classified according to

[10]: outcome type (efficacy or safety), type of effect size

[based on means (standardized or unstandardized mean

difference or response ratios), binary (risk ratio, odds ratio

and risk difference) or time-to-event (hazard ratio)], pri-

mary or secondary outcomes, statistical significance,

completeness of estimate reporting (Fig. 2), statistical

methods (e.g., Mantel–Haenszel for binary data), models

(e.g., fixed effect), and measures of heterogeneity (e.g., Q

statistic).

Overall estimate reporting was defined on four primary

levels based on the completeness of data presented in the

results section of the publications (Fig. 2) [11]. The nature

and amount of data required to compare results from meta-

analysis are shown in Box 2. A fully reported overall

estimate had all the details necessary to compare the results

of the meta-analysis. Partially reported overall estimate had

some but not all of the data necessary for meta-analysis,

and a qualitatively reported overall estimate had no reliable

data except for a statement on effect size and its precision.

Unreported overall estimates were those in which the

publication provided no data even though the outcome was

specified in either the Methods or Discussion. Finally,

meta-analyses not done were those that provided reasons

for not calculating a summary estimate.

To assess discordances on direction, we moved from a

model in which measures of association lower than 1.0

meant that outcomes had a favourable profile for the

intervention group (e.g., an HR of 0.80 for overall survival

means a reduction in mortality).

To assess discordances on statistical significance, we

moved from a model in which a p value \0.05 was sta-

tistically significant. This was chosen based on standard

practice in the research community where p values \0.05

are often reported as ‘‘statistically significant’’, and inter-

preted as being small enough to justify rejection of the null

hypothesis.

A priori we reasoned that two meta-analyses of the same

outcome (e.g., response rate) were discordant if they pre-

sented an effect size based on the same data type (i.e.,

binary) but: (a) the results were in the opposite direction to

the no-difference value (e.g., one for relative risk), i.e., a

‘qualitative interaction’; (b) the two effect sizes were in the

same direction, but just one reached statistical significance,

which we called ‘significance cliché’; (c) there was a sta-

tistical criterion, i.e., when the heterogeneity within the two

effect sizes was significant (p significant for values less

than 0.1), i.e., a ‘quantitative interaction’ [12].

Although comparing effect estimates in different groups

by considering the meta-analysis results from each effect

size separately (criteria a and b) is considered at best naı̈ve

approach, it is commonly done by review authors. These

were considered discordances since they may cause dif-

ference in the interpretation of results. In our study, we

considered ‘qualitative interaction’ and ‘quantitative

interaction’ following the definitions given by Yusuf 1991

[13]. Qualitative interaction exists if the direction of effect

is reversed, meaning an intervention is beneficial in one

meta-analysis, but harmful in another. Quantitative inter-

action exists when the magnitude of the effect varies but

not the direction, so an intervention is beneficial to

Box 1 Main criteria for exclusion

Narrative review [16–20]

Broad objective (not addressable in experiments)

Highly incomplete entry for PICOS (participants, interventions,

comparators/controls, outcomes, and study design)

Complete lack of details about information sources and search

Duplicate/double publications [21–24]

The same authors, although the order of names could be reversed

or different

Substantial amount of the same methods (i.e., eligibility criteria,

information sources, planned methods of analysis)

Duplication of outcomes and studies included

Same or very similar results and conclusions
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different degrees in different subgroups. Overall effect

estimates were compared following our classification irre-

spective of the total number of participants, association

measures within data type (odds or risk ratio for binary

outcomes), statistical model or method and heterogeneity.

Each discordancy could be classified in more than one

category.

Assessment of conclusions

We reviewed all multiple systematic reviews, and recorded

all concluding statements in the abstract and the main text

addressing the efficacy of the intervention in modifying

outcomes. A concluding statement had to explicitly include

the intervention and remarks about the causal relationship,

with or without the outcome [14]. We excluded comments

about implications for practice.

To assess the efficacy of intervention, we assessed each

quote as reported in the original paper according to these

categories [14]: efficacious (the tone of statements is

assertive, implying that the intervention modifies primary

outcome/s); detrimental (the tone is negative, control is bet-

ter); mixed results (the tone is partially positive implying weak

efficacy, with a small effect in the primary outcome measure

or with some outcomes positive and others not); no effect (no

difference between intervention and control); no conclusion

quote. Categories were then compared.

Analysis of the reviews included using the Jadad

decision algorithm

We used the guide to interpret discordant systematic reviews

proposed by Jadad et al. [4] to assess multiple systematic

reviews. The algorithm helps readers to evaluate possible

sources of discordance among reviews [9]. The algorithm

first step involves overlapping of (a) the clinical question

(population of patients, interventions, control and outcomes),

which characterizes our clusters. The other steps include:

(b) primary study selection and inclusion (selection criteria,

search strategies), (c) data extraction from the primary

studies [methods used to measure outcomes, end points,

human error (random or systematic)], (d) assessment of pri-

mary study quality (methods used to assess quality, inter-

pretation of quality assessments, methods used to incorporate

quality assessments in review), (e) assessment of the ability

to combine primary studies (statistical methods, clinical cri-

teria used to judge the ability to combine studies), and

(f) statistical methods for data synthesis.

Conclusion

Pre-specified methods are an important requirement for any

type of research. The research methods presented here

              Full   

                    Partial                      

                             Qualitative 

                                   Unreported 

                                      Reason  
                                    meta-analysis not done 

Reported overall 
estimates 

Incompletely 
reported outcomes 

n per group, effect size, CI,  
heterogeneity measure, statistical 

method and model  

n per group, effect size and CI 
(± statistical method  

and  model  
or heterogeneity) 

effect size  
and CI 

Fig. 2 Levels of overall

estimate reporting (n number

of participants per group,

CI confidence intervals)

Box 2 Amount of data required for comparing meta-analyses

Data required for meta-analysis

The total number of participants in the experimental and control

groups

A meta-analysis (point estimate and CI) using the chosen effect

measure, method (i.e., Mantel–Haenszel for binary data) and

model (fixed or random effects), both graphically (block or

diamond) and as text

Heterogeneity statistics (tau-squared, Chi-squared test or the I2

statistic)
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underline a series of studies conducted in different fields of

medicine by our group. Their detailed presentation might

be useful for other researchers assessing these important

and potentially problematic issues, as well as to interested

readers. Systematic reviews are used to inform clinical

practice and public health policy, and therefore it is

important to foster knowledge about potential sources of

discordance. Actions to limit the impact of discordant

systematic reviews are important to avoid differences in

practice being based on unreliable evidence.

As the risk of finding conflicting information in the

scientific literature is increasing, and those who produce

practice guidelines rely on systematic reviews [15], it is

important to understand how disagreements can modify the

transfer of evidence from the literature to recommenda-

tions, and influence clinical and policy deliberations. A

systematic and explicit approach to explore the process

through which recommendations are produced when there

is discordant literature might help prevent errors, facilitate

critical appraisal of these judgments, assign value to

minority opinions and foster communication of this infor-

mation, providing guides for decision-making for clini-

cians, researchers, peer reviewers and journal editors. This

is particularly important since structured approaches eval-

uating evidence, such as the GRADE system, are increas-

ingly used.

Conflict of interest None.
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