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ABSTRACT
Because of the rapidly increasing number of randomised 
controlled trials (RCTs) and meta- analyses in many 
fields, there is an urgent need to step up from meta- 
analyses to higher levels of aggregation of outcomes 
of RCTs. Network meta- analyses and umbrella reviews 
allow higher levels of aggregation of RCT outcomes, 
but cannot adequately cover the evidence for a whole 
field. The ’Meta- Analytic Research Domain’ (MARD) 
may be a new methodology to aggregate RCT data of 
a whole field. A MARD is a living systematic review of a 
research domain that cannot be covered by one PICO. 
For example, a MARD of psychotherapy for depression 
covers all RCTs comparing the effects of all types of 
psychotherapy to control conditions, to each other, 
to pharmacotherapy and combined treatment. It also 
covers all RCTs comparing treatment formats, the effects 
in different target groups, subtypes of depression and 
secondary outcomes. Although the time and resources 
needed to build a MARD are considerable, they offer 
many advantages, including a comprehensive and 
consistent overview of a research field and important 
meta- analytic studies that cannot be conducted with 
conventional methods. MARDs are a promising method 
to step up the aggregation of RCTs to a next level and 
it is highly relevant to work out the methods of this 
approach in a more detailed way.

Because of the exponential increase in randomised 
trials over the past 50 years, the need for statis-
tical integration of the results from multiple trials 
in meta- analyses has increased considerably. Meta- 
analyses aim to provide a robust overview of the 
efficacy of an intervention,1 they stand on the top 
of the hierarchy of evidence on interventions2 and 
are key components of evidence- based medicine.3

However, the number of meta- analyses has also 
increased exponentially over the past decades,2 and 
in more and more fields a higher level of aggrega-
tion is needed to get an overview of the effects of 
available interventions. For example, one umbrella 
review identified 247 meta- analyses of 5157 
randomised controlled trials (RCTs) on psycho-
therapies.4 Another umbrella review of psychother-
apies and pharmacotherapies for mental disorders 
included 102 meta- analyses of 3782 RCTs.5

There are several methods to step up to a higher 
level of aggregation. One method is the network 
meta- analysis (NMA), in which multiple inter-
ventions can be compared with each other and 
with common comparators.6 In an NMA, it is 
possible to examine comparative effects of multiple 

interventions for one disorder or condition and 
they can include hundreds of RCTs.7 However, an 
NMA still typically focuses on only one disorder or 
condition for one patient group.

Another method is the ‘umbrella review’, a 
‘systematic review of systematic reviews’.2 8 Because 
an umbrella review can include multiple meta- 
analyses in one field, its scope is broader than that 
of an NMA and it does not have to be focused on 
one condition or patient group. However, umbrella 
reviews do not necessarily cover a whole field. 
There may be subfields that are not covered by a 
meta- analysis and are therefore not included in 
the umbrella review. They also include different 
meta- analyses with different methods, designs and 
outcomes, and are therefore typically very hetero-
geneous and typically only narratively describe 
a field. They are also always somewhat ‘lagging 
behind’, because of the end date for the searches of 
included meta- analyses, which in turn also have end 
dates for their searches.

In this paper, we describe another type of meta- 
analytic research which is broader than one living 
systematic review, meta- analysis or NMA, and gives 
a better and more complete overview of a field than 
an umbrella review: the ‘Meta- Analytic Research 
Domain’ (MARD).

WHAT IS A MARD?
A MARD is a living systematic review focusing on 
a specific research area, which is broader than what 
can be covered by one (network) meta- analysis.

It cannot be covered by one PICO (PICO stands for 
Participants, Intervention, Comparator, Outcome), 
as is the case for conventional living systematic 
reviews and meta- analyses, but it includes multiple 
PICOs that together cover a whole specific field. 
As in any living systematic review, the searches are 
done on a regular basis.9 In practice, some umbrella 
reviews and NMAs are already broader than one 
PICO, and some umbrella reviews also extract data 
on the level of the individual studies, so there is a 
grey area between umbrella reviews and MARDs. 
Table 1 gives an overview of the differences between 
umbrella reviews and MARDs. The concept of the 
MARD is related to so- called ‘evidence ecosystems’, 
which are also living systematic reviews in a specific 
area.10 However, evidence ecosystems are still 
focusing on one specific (network) meta- analysis 
of interventions for one clinical condition, while 
a MARD can cover a broader area and include 
multiple PICOs.
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One example is our MARD on psychological treatment for 
depression.11 In this MARD, we include any RCT on psycho-
logical treatments of depression, in which participants from any 
age (eg, children, adolescents, adults, older adults) are recruited 
from any setting (eg, community, inpatients, outpatients) and 
represent multiple target groups (eg, women with perinatal 
depression, adults with somatic disorders and so on). We include 
any type of psychotherapy, delivered through any format (eg, 
face- to- face, Internet- based, telephone) and compared with 
any type of comparator (eg, inactive controls, another psycho-
therapy, pharmacotherapy, combined treatment). The searches 
are updated every year. We extract data on the participants, the 
interventions, the design of the study and risk of bias. We have 
now included more than 850 trials (www.metapsy.org). Over the 
past 15 years, we have published (network) meta- analyses on 
several different kinds of psychotherapy compared with control 
groups, compared with each other, with pharmacotherapy and 
with combined treatment (for an overview see Cuijpers11). We 
also published meta- analyses on different subgroups, like chil-
dren and adolescents, older adults, inpatients and people with 
comorbid general medical disorders. We have examined delivery 
formats, length of treatment, digital interventions, number of 
sessions, secondary outcomes, like quality of life, social support 
and anxiety, and more methodological characteristics of studies, 
like publication bias and other risks of bias. Apart from all these 
‘regular’ meta- analyses, we have also published systematic over-
views of the results of the individual meta- analyses, which give 
a more or less complete overview of the field.11 12 The methods 
of the (network) meta- analyses conducted in this MARD are not 
different from other meta- analyses, but the difference is that 
together they cover a broad area of research, resulting in consis-
tent study inclusion, data extraction, risk of bias methods and 
type of quality of evidence appraisal.

There are comparable MARDs on treatments of suicide,13 
anxiety disorders,14 post- traumatic stress disorder15 and mental 
health problems in children and adolescents.16 Each of these 
includes several hundreds of randomised trials.

ADVANTAGES AND DANGERS
MARDs have several important advantages. They give a 
broad overview of a field with consistent study inclusion, data 
extraction and risk of bias assessment, and are therefore supe-
rior to umbrella reviews, which include reviews with varying 

methodologies. MARDs also provide an overview of limita-
tions and gaps in knowledge, and make it possible to see 
emerging trends in the field. MARDs also make it possible to 
conduct meta- analyses that cannot be conducted in other ways. 
For example, conventional meta- analyses and living system-
atic reviews of psychotherapies are not capable of examining 
secondary outcomes, because abstracts often do not refer to such 
outcomes and searches would only come up with a limited set of 
relevant trials. A MARD makes it possible to simply go through 
all the subsets of trials that potentially include such studies.17 
Because MARDs examine a whole field of research, they are also 
important for meta- research (‘research on research’),18 because 
they allow to examine the methods and practice of the whole 
research field. MARDs allow ‘rapid’ meta- analyses on specific 
questions because no new searches have to be done and the data 
are already available. Such rapid analyses of subsets are useful for 
researchers, but also for developers of treatment guidelines and 
for clinicians and patients who would like to know the effects 
of a specific treatment, in a specific population for a specific 
outcome.

There are also disadvantages and dangers of MARDs. The 
biggest disadvantage of MARDs is that they require consider-
able resources and time from researches to build and maintain, 
as well as to find funders who are willing to pay for this over 
longer periods of time. In addition, a MARD can easily become 
dominant in a field, which may result in less scientific flexibility 
of analysing the research field. Furthermore, because data are 
always available, it is important to register new meta- analyses 
based on the data of the MARD in time, because there is a risk of 
exploring the data and only report findings that are ‘interesting’.

The exact methods for MARDs have not yet been worked out 
completely. How broad or narrow can the scope of a MARD be? 
Should it necessarily only include RCTs or can it also include 
open trials and observational studies? How should risk of bias 
be assessed? How can the results of the meta- analyses published 
within a MARD best be summarised in an overall overview? It is 
very important to further work out these methodologies.

MOVING OPEN SCIENCE FORWARD
The scientific community is at the dawn of a new open science 
paradigm pursuing ‘data- intensive scientific discovery’ where ‘all 
of the science literature is online, all of the science data is online, 
and they interoperate with each other’.19 MARDs are not meant 

Table 1 Comparison of umbrella reviews and MARDs

Umbrella review MARDs

Brief definition Systematic review of systematic reviews in a specific research 
domain (not necessarily covered by one PICO)

Living systematic review covering a specific research area 
(not covered by one PICO)

Living versus ‘one- off’ systematic review ‘One- off’ Living systematic review

Completeness Only RCTs* are included when these are included in a review/
meta- analysis

All RCTs in the domain are included

Recency Some delay in recency (two delays: one related to the search 
dates of the included reviews and one related to the umbrella 
review itself)

Searches are updated regularly and are therefore as 
recent as possible (delay only by the searches)

Consistency Included reviews/meta- analyses differ in extracted data from 
the studies and methodologies

Searches and inclusion of RCTs, as well as data 
extraction are done uniformly

Outcomes Only outcomes from published reviews/meta- analyses can be 
used

Other outcomes (such as secondary outcomes, not 
reported in abstracts) can also be analysed

Accessibility/reusability Data from umbrella reviews cannot directly be re- used by 
others

Data from MARDs are directly accessible and re- usable 
by others

*We say RCT for brevity, but this can also be true for other studies, like open trials and observational studies.
MARD, Meta- Analytic Research Domain; PICO, Participants, Intervention, Comparator, Outcome; RCT, randomised controlled trial.
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to produce mere research outputs but rather provide a unique 
resource to test new hypotheses, enabling new scientific insights 
and driving innovation. As science becomes more data intensive 
and collaborative, MARDs will gain critical importance.

Meta- analyses have been called ‘the grandmother of the ‘big 
data’ and ‘open science’ movements’,1 because they include and 
integrate data from all available trials. MARDs have the poten-
tial to move open science one step forward. By making the data 
of a MARD open access, the whole field can benefit from that. 
A MARD gives a complete overview of the state of the art in a 
specific field, and in principle other researchers do not have to do 
new searches in bibliographic databases, extract data, calculate 
effect sizes or assess risk of bias of included studies, because that 
has already been done in the MARD. Considering the massive 
production of unnecessary, misleading and conflicted meta- 
analyses,20 MARDs can prevent unnecessary work and waste of 
resources. In the Metapsy project (www.metapsy.org), we have 
moved this one step further, by making meta- analytic data on 
psychotherapy for depression open. In addition, researchers can 
select online a subsample of studies and run a meta- analysis on 
this subsample through a Web app, without any additional soft-
ware. Is cognitive behaviour therapy effective in older adults? 
Does group therapy work in perinatal depression? The shiny app 
allows to run sophisticated and always up- to- date meta- analyses 
online giving the answers to these questions. This will certainly 
result in a reduced number of redundant meta- analyses, because 
all data are available online and only the most important meta- 
analyses will be published that really present new knowledge.

CONCLUSIONS
Because of the rapidly increasing number of RCTs and meta- 
analyses in many fields, there is an urgent need to step up from 
meta- analyses and living systematic reviews to higher levels of 
aggregation of outcomes of RCTs. MARDs, living systematic 
reviews of research domains that cannot be covered by one 
PICO, are one of the most promising methods to realise this. 
Although the time and resources needed to build a MARD are 
considerable, they offer many advantages, including a compre-
hensive and consistent overview of a research field and important 
meta- analytic studies that cannot be conducted with conven-
tional methods. MARDs are a promising method to step up the 
aggregation of RCTs to a next level and it is highly relevant to 
work out the methods of this approach in a more detailed way.

Contributors PC and EK had the idea for this paper. PC wrote the first draft. 
The content was generated in discussions among all authors. All authors read and 
approved the final version of the paper.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Pim Cuijpers http://orcid.org/0000-0001-5497-2743
Davide Papola http://orcid.org/0000-0001-6482-8593

REFERENCES
 1 Gurevitch J, Koricheva J, Nakagawa S, et al. Meta- Analysis and the science of research 

synthesis. Nature 2018;555:175–82.
 2 Papatheodorou S. Umbrella reviews: what they are and why we need them. Eur J 

Epidemiol 2019;34:543–6.
 3 Sackett DL, Rosenberg WMC, Gray JAM, et al. Evidence based medicine: what it is and 

what it isn’t. BMJ 1996;312:71–2.
 4 Dragioti E, Karathanos V, Gerdle B, et al. Does psychotherapy work? An umbrella 

review of meta- analyses of randomized controlled trials. Acta Psychiatr Scand 
2017;136:236–46.

 5 Leichsenring F, Steinert C, Rabung S, et al. The efficacy of psychotherapies and 
pharmacotherapies for mental disorders in adults: an umbrella review and meta-
analytic evaluation of recent meta-analyses. World Psychiatry 2022;21:133–45.

 6 Salanti G, Del Giovane C, Chaimani A, et al. Evaluating the quality of evidence from a 
network meta- analysis. PLoS One 2014;9:e99682.

 7 Cipriani A, Furukawa TA, Salanti G, et al. Comparative efficacy and acceptability of 21 
antidepressant drugs for the acute treatment of adults with major depressive disorder: 
a systematic review and network meta- analysis. The Lancet 2018;391:1357–66.

 8 Fusar- Poli P, Radua J. Ten simple rules for conducting umbrella reviews. Evid Based 
Ment Health 2018;21:95–100.

 9 Elliott JH, Synnot A, Turner T, et al. Living systematic review: 1. Introduction—the why, 
what, when, and how. J Clin Epidemiol 2017;91:23–30.

 10 Créquit P, Boutron I, Meerpohl J, et al. Future of evidence ecosystem series: 2. 
current opportunities and need for better tools and methods. J Clin Epidemiol 
2020;123:143–52.

 11 Cuijpers P. Four decades of outcome research on psychotherapies for adult depression: 
an overview of a series of meta- analyses. Can Psychol 2017;58:7–19.

 12 Cuijpers P, Andersson G, Donker T, et al. Psychological treatment of depression: results 
of a series of meta- analyses. Nord J Psychiatry 2011;65:354–64.

 13 Hu MX, Palantza C, Setkowski K, et al. Comprehensive database and individual 
patient data meta- analysis of randomised controlled trials on psychotherapies 
reducing suicidal thoughts and behaviour: study protocol. BMJ Open 
2020;10:e037566.

 14 Papola D, Ostuzzi G, Tedeschi F, et al. Comparative efficacy and acceptability of 
psychotherapies for panic disorder with or without agoraphobia: systematic review 
and network meta- analysis of randomised controlled trials. Br J Psychiatry 2021:1–13.

 15 U.S. Department of Veterans Affairs. National center for PTSD, 2022. Available: https://
www.ptsd.va.gov/ptsdrepository/index.asp; [Accessed 26 Apr 2022].

 16 Weisz JR, Kuppens S, Ng MY, et al. What five decades of research tells us about the 
effects of youth psychological therapy: a multilevel meta- analysis and implications for 
science and practice. Am Psychol 2017;72:79–117.

 17 Cuijpers P, Cristea IA, Karyotaki E, et al. Component studies of psychological 
treatments of adult depression: a systematic review and meta- analysis. Psychother 
Res 2019;29:15–29.

 18 Ioannidis JPA. Meta- research: why research on research matters. PLoS Biol 
2018;16:e2005468.

 19 AJG H, Tansley S, Tolle KM. The fourth paradigm: data- intensive scientific discovery. 
Microsoft Research, 2009.

 20 Ioannidis JPA. The mass production of redundant, misleading, and Conflicted 
systematic reviews and meta- analyses. Milbank Q 2016;94:485–514.

www.metapsy.org
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5497-2743
http://orcid.org/0000-0001-6482-8593
http://dx.doi.org/10.1038/nature25753
http://dx.doi.org/10.1007/s10654-019-00505-6
http://dx.doi.org/10.1007/s10654-019-00505-6
http://dx.doi.org/10.1136/bmj.312.7023.71
http://dx.doi.org/10.1111/acps.12713
http://dx.doi.org/10.1002/wps.20941
http://dx.doi.org/10.1371/journal.pone.0099682
http://dx.doi.org/10.1016/S0140-6736(17)32802-7
http://dx.doi.org/10.1136/ebmental-2018-300014
http://dx.doi.org/10.1136/ebmental-2018-300014
http://dx.doi.org/10.1016/j.jclinepi.2017.08.010
http://dx.doi.org/10.1016/j.jclinepi.2020.01.023
http://dx.doi.org/10.1037/cap0000096
http://dx.doi.org/10.3109/08039488.2011.596570
http://dx.doi.org/10.1136/bmjopen-2020-037566
http://dx.doi.org/10.1192/bjp.2021.148
https://www.ptsd.va.gov/ptsdrepository/index.asp;
https://www.ptsd.va.gov/ptsdrepository/index.asp;
http://dx.doi.org/10.1037/a0040360
http://dx.doi.org/10.1080/10503307.2017.1395922
http://dx.doi.org/10.1080/10503307.2017.1395922
http://dx.doi.org/10.1371/journal.pbio.2005468
http://dx.doi.org/10.1111/1468-0009.12210

	From living systematic reviews to meta-analytical research domains
	Abstract
	What is a MARD?
	Advantages and dangers
	Moving open science forward
	Conclusions
	References


