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Galaxy of research designs

Overview of reviews, 

umbrella review

Narrative review, rapid review, scoping review, 

systematic review, meta-analysis
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• Systematic methods to search for and identify multiple SRs on 

related research questions in the same topic area

• Unit of searching, inclusion and data analysis is the SRs rather 

than the primary study

• Present outcome as SRs, or re-analyze SRs 

• Aim to integrate evidence from multiple SRs within the same field 

(user friendly) and address a broad spectrum of research questions 

• Unclear areas: methodological variations, lack of guideline 

consensus dealing with primary study overlap
• Improper handle >> overstates its sample size and number of 

events, falsely leading to greater precision in the analysis. 

Overviews: umbrella reviews, 

reviews of reviews, meta-reviews



Methods coping with 

overlapping in overview

• Apply decision rules to include only some SRs e.g. the 

most recent/ the largest/ the highest quality among 

relevant SRs

• Include all SRs

• Cochrane suggests to map out which primary studies 

included in SRs

• Create citation matrices (Pieper et al. 2014) & calculate 

corrected covered area (CCA) – if SRs assess different 

outcomes of primary studies >>> misleading 

interference about overlap in data.

• Graphical displays to depict overlap in OoSRs



Formula to examine overlap for subsets of outcomes 

“1” implies a checkmark, that is the study is included

“0” implies that the study is not included in the review in question

N = total number of included publications

r = number of rows (number of index publications)

c = number of columns (number of reviews)

Matrix and corrected 

covered area (CCA)



This paper aims to: 

(a) describe types of overlapping data that arise from the same primary 

studies reported across multiple reviews

(b) describe methods to identify and explain overlap of primary study data

(c) present case studies.



• Overviews are increasing in volume in response to the growing 

number of systematic reviews. 

• From 2000 to 2018, 610 overviews were published, the majority of 

which (68%) were published in the recent 5 years.

• The overlapping data from the same primary studies reported 

across multiple systematic reviews may include: 

• overlapping risk of bias assessments

• overlapping pooled effect estimates across similar outcomes

• overlapping meta-analysis results (e.g. I2 heterogeneity 

statistics)

• overlapping certainty of the evidence (e.g. Grading of 

Recommendations, Assessment, Development and Evaluations 

(GRADE)) 

• Overstate sample size/number events/falsely leading to greater 

precision

Introduction



• Only one systematic review using methodological criteria to select that 

review. 
1. choose Review 1 with the greatest number of trials (outdate, leave 4 recent trials)

2. choose Review 2 with the highest quality

3. choose Review 3 the most recent review (6 trials would be omitted)

• Alternatively, included all the reviews, then involves quantifying the overlap 

and considering its influence when summarizing the results across the 

reviews (narratively or statistically).

Example of overlapping data in 

primary studies



• The authors conducted a search in PubMed using the 

following algorithm: (method*[TI] OR metaepidemiol*) and 

the search filter for overviews 

• Search dates were from January 2016 to March 2020

Inclusion criteria:

a. Articles describing methods for 

overviews of SRs of interventions

b. Articles examining methods used in 

a cross-section or cohort of overviews

c. Guidance (e.g. handbooks and 

guidelines) for undertaking overviews

d. Commentaries or editorials that 
discuss methods for overviews

Exclusion criteria:

a. Articles published in languages 

other than English

b. Articles describing methods for 

NMA

c. Protocols or registered reports

d. Articles exclusively about methods 

for overviews of other review types 
(i.e. not of interventions)

Methods



Results

• 6 articles describing methods of 

overviews

• 2 guidance documents

• 1 empirical study





Methods for 

Overviews of 

Reviews 

(MOoR) 

framework:
8 studies were 

mapped into 9 

methods to 

manage overlap 

across 4 steps in 

conducting an 

overview

Common 

strategy is to 

limit the number 

of included 

reviews



Not directly address the 

overlapping problem, but 

provide data on its extent



• Two non-statistical methods:
1. Select the result of one (or a subset of) systematic reviews with or without 

meta-analysis using a decision rule or a published algorithm.

2. Identify systematic reviews with or without meta-analysis with 25% or 

more of their research in common and eliminate the one with the fewer 

studies.

• Two statistical methods:
1. Conduct sensitivity analyses (e.g. second-order meta-analysis (MA) 

including all MAs irrespective of overlap compared with second-order MA 

including only MAs where there is no overlap in primary studies) 

2. Indicate the variance of the MA estimate (Tang LL et al 2013); that is, an 

inflation factor of 𝐽 can be multiplied with the second order MA variance 

to correct for the underestimated variance estimator.

Additional steps to manage overlapping 

information at the synthesis stage 

Tang, L.L., M. Caudy, and F. Taxman, A statistical method for synthesizing meta-analyses. Comput Math Methods 
Med, 2013. 2013: p. 732989



• The authors evaluates physical activity interventions focusing on 4 

outcomes (pain, multidimensional & physical function, and AE.  

• They chose to deal with overlap at the synthesis, presentation and 

summary of findings step using quantification of the amount of overlap 
and presenting the results.

Exercise for Adults with Fibromyalgia: An Umbrella 

Systematic Review with Synthesis of Best Evidence

Bidonde J, Busch AJ, Bath B, 

Milosavljevic S. Exercise for adults 

with fibromyalgia: an umbrella 

systematic review with synthesis of 

best evidence. Curr Rheumatol Rev. 

2014;10(1):45-79

29 (48%) RCTs overlapping 

among 9 reviews 

31 (52%) RCTs were unique

An exemplary quote 

illustrating this:

“The overview by Kelley 

2010 included 7 RCTs: 3

overlapped with Bidonde, 

6 with Hauser, 3 with Lima, 

1 with McVeigh, and 2 with 

Ramel”.

50 RCTs in 9 Reviews



Figure 1 Overlap in Included Studies in Existing 

Systematic Reviews on the Effectiveness of Nicotine 

Replacement Therapy Among Adults

Patnode CD, Henderson JT, Thompson JH, 
et al. Behavioral Counseling and 
Pharmacotherapy Interventions for Tobacco 
Cessation in Adults, Including Pregnant 
Women: A Review of Reviews for the U.S. 
Preventive Services Task Force [Internet]. 
Rockville (MD): Agency for Healthcare 
Research and Quality (US); 2015 Sep. 
(Evidence Syntheses, No. 134.) Available 
from: 
https://www.ncbi.nlm.nih.gov/books/NBK3
21744/

Behavioral Counseling and 
Pharmacotherapy Interventions 
for Tobacco Cessation in Adults: 
A Review of Reviews for the U.S. 
Preventive Services Task Force

Figure 4 Overlap in Included Studies in Existing Systematic 

Reviews on the Effectiveness of Pharmacotherapy Among 

Pregnant Women

54 included SRs

• The authors excluded all 
low quality SRs (data 
extraction step), decision 
rule (synthesis step: most 
comprehensive & up-to-
date).

• Gain efficiency, reduce 
man power & produce 
potentially more 
readable & useable 
overview.



Patnode CD, Henderson JT, Thompson JH, 
et al. Behavioral Counseling and 
Pharmacotherapy Interventions for Tobacco 
Cessation in Adults, Including Pregnant 
Women: A Review of Reviews for the U.S. 
Preventive Services Task Force [Internet]. 
Rockville (MD): Agency for Healthcare 
Research and Quality (US); 2015 Sep. 
(Evidence Syntheses, No. 134.) Available 
from: 
https://www.ncbi.nlm.nih.gov/books/NBK3
21744/



Clinical-effectiveness of self-management 
interventions in chronic obstructive pulmonary disease

The table has no legend to 

guide its interpretation. 

Given the multiple methods for 

managing overlap, authors of 

overview should explicitly and 

entirely state methods used in 

calculation and assessment of 

overlap.

Murphy LA, Harrington P, Taylor SJ, 

Teljeur C, Smith SM, Pinnock H, Ryan M. 

Clinical-effectiveness of self-

management interventions in chronic 

obstructive pulmonary disease: An 

overview of reviews. Chron Respir Dis. 

2017 Aug;14(3):276-288.

• Overlap of 165 unique primary studies was visually presented in tables. 

• Overlap was calculated as the proportion of primary studies from one systematic 

review found in another, however this was not explicitly stated in the methods. 

• The authors do not report the reference review for calculation of percentage overlap. 

Without knowledge of the reference review, percentage overlap is not reproducible.

In the case of substantial 
overlap (> 70%), the 
higher quality review 
(using R-AMSTAR) was 
selected if it was 
published the same year 
or more recently than the 
comparison reviews.

The authors excluded 
Bensten & Harrison (low 
quality, high overlap, low 
no. of primary study).
Loss of information but 
gain in utility , efficiency, 
less resource. 



Efficacy and safety of interventions to control myopia 

progression in children: an overview of systematic 
reviews and meta-analyses.

Prousali E, Haidich AB, Fontalis A, Ziakas N, 

Brazitikos P, Mataftsi A. Efficacy and safety 

of interventions to control myopia 

progression in children: an overview of 

systematic reviews and meta-analyses. BMC 

Ophthalmol. 2019 May 9;19(1):106.

A citation matrix was 

presented. 

Overlap was quantified at 

the review level (as opposed 

to the outcome level) using 

the CCA.High overlap as 

equal to or more than 10%. 

If a review contained high 

overlap, (1) the most recent, 

(2) contained the highest 

amount of information, and 

(3) had the lowest risk of 

bias were selected.

Overlap was considered

moderate (CCA = 6.2%).

Since overlap <10%, all 

included reviews were 

retained in the analysis.

18 SRs & 44 unique RCTs



Clinical and pharmacokinetic/dynamic outcomes of 

prolonged infusions of beta-lactam antimicrobials.

Thabet P, Joshi A, MacDonald E, Hutton B, 

Cheng W, Stevens A, Kanji S. Clinical and 

pharmacokinetic/dynamic outcomes of 

prolonged infusions of beta-lactam 

antimicrobials: An overview of systematic 

reviews. PLoS One. 2021 Jan 

22;16(1):e0244966.

• Twenty-one reviews involving 71 primary studies were included. 

• For each of 9 clinical outcomes, a matrix of primary studies was created.

Overlap was quantified 

using the CCA calculation 

for each outcome. 

Overlap thresholds 

(Pieper et al.)

0–5% - slight

6–10% - moderate

11–15% - high

> 15% - very high 



Pairwise CCA for reviews reporting mortality of 

prolonged vs. intermittent infusions of beta-lactams.

Colors indicate degree of 
overlap, as calculated with 

CCA, for visual clarity. 
White = ≤5%

Green 5.1–9.9%
Yellow 10–14.9%

Red ≥15%   

The pairwise CCA grid 

allows the reader to 

identify which 

combinations of paired 

reviews had the highest 

overlap.

While, the citation 

matrix allows the reader 

to see which primary 

studies were common 

among reviews and 

helped to understand 

why some studies were 

not identified by 

multiple reviews.

• To further characterize 

overlap within each 

outcome, CCA 

calculations for pairs of 

reviews were also 

performed and 

presented as a grid. 

• They found moderate to 

high overlap for each 

outcome (38–78%). 



• Currently no standard methodological approach to deal with overlap 

in primary studies across reviews. 

• Choosing a method might be dependent on the number of included 
reviews and their primary studies. 

• In reviews with high yields, the breadth and depth of analysis can be 

challenging and resource intensive.

• Creating large reports with too much information and data can limit the 

readability and utility of an overview for decision makers and healthcare 

providers, and decrease the efficiency in its production.

• As a general rule, creating citation matrices are helpful. However, better 

reporting of the reference review when calculating overlap, and details 

about how overlap is calculated is needed. 

• Gaps in in evaluation of methods to address overlap were found and 

further investigation in this area is needed. 

Conclusions



Graphical representation of overlap using 

CCA formula for each pair of included SRs
https://training.cochrane.org/handbo
ok/current/chapter-v#section--4-7



Matrices provided by Epistemonikos

https://www.epistemonikos.org/en/matrixes/56548d1818d84e1d06ecfa86#

Epistemonikos is a 

collaborative, 

multilingual database of 

health evidence. 

It is the largest source of 

systematic reviews 

relevant for health-

decision making, and a 

large source of other 

types of scientific 

evidence.
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