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Abstract

Background Systematic reviews (SRs) are invaluable evidence syntheses, widely used in biomedicine and other
scientific areas. Tremendous resources are being spent on the production and updating of SRs. There is a continuous
need to automatize the process and use the workforce and resources to make it faster and more efficient.

Methods Information gathered by previous EVBRES research was used to construct a questionnaire for round 1
which was partly quantitative, partly qualitative. Fifty five experienced SR authors were invited to participate in a Del-
phi study (DS) designed to identify the most promising areas and methods to improve the efficient production and
updating of SRs. Topic questions focused on which areas of SRs are most time/effort/resource intensive and should
be prioritized in further research. Data were analysed using NVivo 12 plus, Microsoft Excel 2013 and SPSS. Thematic
analysis findings were used on the topics on which agreement was not reached in round 1 in order to prepare the
questionnaire for round 2.

Results Sixty percent (33/55) of the invited participants completed round 1; 44% (24/55) completed round 2. Partici-
pants reported average of 13.3 years of experience in conducting SRs (SD 6.8). More than two thirds of the respond-
ents agreed/strongly agreed the following topics should be prioritized: extracting data, literature searching, screen-
ing abstracts, obtaining and screening full texts, updating SRs, finding previous SRs, translating non-English studies,
synthesizing data, project management, writing the protocol, constructing the search strategy and critically apprais-
ing. Participants have not considered following areas as priority: snowballing, GRADE-ing, writing SR, deduplication,
formulating SR question, performing meta-analysis.

Conclusions Data extraction was prioritized by the majority of participants as an area that needs more research/
methods development. Quality of available language translating tools has dramatically increased over the years
(Google translate, Deepl). The promising new tool for snowballing emerged (Citation Chaser). Automation cannot
substitute human judgement where complex decisions are needed (GRADE-ing).

Trial registration Study protocol was registered at https://osf.io/bp2hu/.
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Background

Systematic reviews (SRs) are evidence syntheses that
serve as valuable support for decision-making in health-
care [1, 2] and social sciences [3, 4]. They can be defined
as a summary of studies addressing a specific topic using
reproducible analytical methods to collect secondary
data and analyse it using systematic and explicit methods
to identify, select and critically appraise relevant stud-
ies, and to extract and summarize the data [5]. SRs can
use to reduce biases and provide evidence to stakehold-
ers such as policymakers, decision-makers, practitioners,
researchers, academia, the public, and citizens [6].

Since the 1990s, when organizations like Cochrane,
Campbell Collaboration, and the Joanna Briggs Insti-
tute (JBI) emerged [1, 7, 8], there has been an increase in
both the number of SRs and their utilization to inform
policy and practice [9]. Due to the fact that tremendous
resources are needed to produce and update SRs, there
is a need to automatize the process as much as possible
and use the workforce and resources to make it more
efficient [10, 11]. This study was conceptualized within
the framework of EVidence-Based RESearch (EVBRES)
[12], which is a 4-year (2018-2022) EU-funded COST
Action CA-17117 with over 40 countries participat-
ing globally, aiming to encourage researchers and other
stakeholders to use an Evidence-Based Research (EBR)
approach while carrying out and supporting clinical
research—thus avoiding redundant research. The Action
has been extended until 16th April 2023, and as part of
the research agenda of a working group (WG3) focusing
on improving efficiency in producing and updating sys-
tematic reviews [10, 13, 14]. Based on the results of previ-
ous activities, we designed a Delphi study (DS) to reach
an agreement on prioritising the most promising areas
and methods to improve the efficiency of producing and
updating SRs. DSs offer a flexible approach to obtaining
information regarding how best to allocate professional
resources such as knowledge and expertise [15, 16]. This
is especially important when the agreement on statement
is needed based on the best available evidence. In this
study, the expert consensus regarding the most promis-
ing areas and methods to improve the efficient produc-
tion and updating of SRs was pursued.

Methods

A DS was employed to gain expert insight regard-
ing which areas and methods need to be prioritized to
improve efficiency in producing and updating SRs. The
DS was conducted exclusively online since face-to-face
interaction was neither preferred [15] nor achievable
due to Coronavirus disease (COVID-19) pandemic travel
restrictions. Recommendations for Conducting and
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Reporting Delphi Studies (CREDES) [17] were followed
throughout the manuscript, excluding parts that were
beyond the scope of this project (i.e., external valida-
tion and dissemination). Participants were provided with
a description of the overall aim of the EVBRES and the
specific objective of the DS.

Usually, data from the first round of a DS are solely
qualitative [18], but as this survey was informed by a
scoping review [10] and a qualitative study [19], the
quantitative techniques could be applied as early as in
round 1.

Round 1 of the DS was launched on November 15th,
2021, and two reminders were sent 2 weeks apart from
each other. Round 1 ended on December 14th, 2021.
Round 2 of the DS was launched on April 11th, 2022,
and three reminders were sent two weeks apart from
each other. The survey ended on May 25th, 2022. Since
our study was thoroughly informed by previous EVBRES
research [10, 11, 13], agreement was expected to be
reached after two rounds. As agreement was reached
after round 2, there was no need for round 3, and we
closed the DS.

Participants

As response characteristics of a small expert panel in a
well-defined knowledge area are considered reliable
in light of augmented sampling [20], 55 experienced
authors of SRs were invited using a combination of two
non-probabilistic sampling methods, both widely used
in Delphi methods [21]: purposive sampling technique
followed by criterion sampling in which members of
the EVBRES were requested to provide us with personal
contacts that met the inclusion criteria for participation.
Potential participants were contacted by an email from
the EVBRES member and informed what they would be
asked to do, how much time they would be expected to
contribute, and when, as well as what use would be made
of the information they provided. Inclusion criteria were
(a) participating in at least 3 SRs as an author; and (b)
being a first/last/senior/mentor author in at least one SR.
All suggested participants’ names were searched using
Google Scholar [22] prior of sending invitations in order
to confirm that they satisfied the inclusion criteria.

Delphi survey design and procedures

Survey design

To design the surveys, seven formulation and review ses-
sions were conducted with at least two research team
members (1 permanent and 2 alternating research team
members). LimeSurvey Professional (LimeSurvey Cloud
3.27.24, LimeSurvey GmbH, Hamburg, Germany) was
used to design the online survey.



Mahmic-Kaknjo et al. Systematic Reviews

(2023) 12:56

Table 1 Organization scheme of DS questionnaire
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Section

Type of data

Variables

Demographic data

Prioritisation

Qualitative section

Range, not an exact value; in order to minimize a chance to
identify participants

(1) 5-point Likert scale mandatory question regarding whether
the step is time/effort/resource-intensive and should be prior-
itized in future research concerning methods of development
and automation

Participants were offered fixed statements that a particular step
needs to be prioritized in future research and an open-ended
field. For each statement, participants had to rate how strongly
they agree that the topic is important to include (1—"strongly
disagree’, 2—"disagree’, 3—"indifferent’, 4—"agree” and
5—"strongly agree’,"l do not know”)

(2) Participants were encouraged to provide arguments for the
ratings through open responses

Open-ended long text field (non-mandatory question) in
which participants were invited to freely discuss any issue they
find important in that step. Participants were encouraged to

Age, gender, years of experience in conducting SRs, number
of conducted SRs, number of SRs that they have led, role/s in
conducting SRs, and area of employment

Steps of SR production: (1) project management, (2) formulating
the review question, (3) finding previous SRs, (4) writing the pro-
tocol, (5) constructing the search strategy, (6) literature searching,
(7) de-duplicating, (8) screening abstracts, (9) obtaining full-text,
(10) screening full-texts, (11) snowballing-citation chasing/track-
ing, (12) translating non-English studies into English, (13) extract-
ing data, (14) critically appraising, (15) synthesizing data, (16)
GRADE-ing (https://www.gradeworkinggroup.org/)— going from
evidence to decision, (17) updating the review to see whether
some new studies were published between the search date and
the final version of the article, (18) performing a meta-analysis,
and (19) writing up the review*

(1) How the methodology of producing SRs can be improved,
(2) areas that should be prioritized in future research, and (3)
other issues considered important regarding SRs’ production and

provide as many opinions as they felt appropriate

updating

" Based on work by Tsafnat et al. [23] as well as our team’s previous work [11]

Round 1 of the DS included sections presented in
Table 1.

The study was piloted among 10 participants of the
EVBRES on June 5th, 2021 and some minor adjustments
were made to make the questionnaire more user-friendly
and time efficient.

In round 2, areas where agreement was not reached in
round 1 were further explored by testing statements with
required 5-point Likert answers. This included 2 state-
ments on “snowballing” (“development of better tools is
needed” and “automation can be helpful in this area”), 4
statements on “GRADE-ing” (“this step is methodologi-
cally well developed’, “potential for automation is low in
this step’; “standardization of GRADE assessment may be
helpful’, “this step is relatively low resource task”) and 2
statements on “deduplication” (“automation is advanced
in this step’, “there is scope for improvement”). Theme
“meta-analyzing” was not further explored since partici-
pants commented that they considered that it refers to
"synthesising data".

Data analysis

For the prioritisation exercise 5-point Likert-scale based
quantitative answers was analysed. When analysing the
questions regarding prioritization, it was considered
that consensus was reached when two-thirds or more
(66.7%) of the participants’ responses reached a certain
score range (“agree” and “strongly agree’, or “disagree”
and “strongly disagree”). Since our sample was small and
skewed interquartile range (IQR) as a measure of vari-
ability and median as a measure of central tendency were

chosen in order to find out in which range the most of
the results lie: smaller the values, less skewed the results.

A reflexive thematic analysis approach was used to
analyse the qualitative data [24, 25] since the theo-
retical freedom of this approach allows flexibility.
Following the familiarization with the data through
transcription, reading, and re-reading, initial codes
were generated and gathered into potential themes.
After reviewing themes across an entire data set, a
thematic map was developed, and clear definitions
and names for each theme were identified and fur-
ther refined through ongoing analysis. The data were
coded by one author (VT) with an inductive approach
and themes were developed at a semantic level. Con-
cepts of data or code saturation were not used in this
study because they were not consistent with reflexive
thematic analysis values and assumptions [24]. Taxon-
omy was developed manually and independently at the
same time by another researcher (MMK), and the tax-
onomy choice finalized by the third researcher (AM).
Minimal grammar and spelling corrections were made
to participants’ answers by a researcher that is a native
English speaker (MEE). In round 2 of the DS, a taxon-
omy based on the responses from the first surveys was
presented to participants.

Data gathered with the online survey system were
exported to Microsoft Excel and SPSS 16 + compatible
files and then analysed with NVivo 12 Plus for Win-
dows (QSR International Pty Ltd., London, UK), Micro-
soft Excel 2013 (Microsoft Corporation, Redmond,
WA, USA) and IBM SPSS Statistics for Windows, ver-
sion 28.0 (IBM Corp., Armonk, NY, USA).
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Results

A total of 55 participants were invited and 39 agreed to
participate. In round 1, 33 completed the survey in its
entirety, 3 participants opted out, and 3 participants did
not provide complete responses. These 33 participants
were invited to the round 2, and 24 of them completed
it. Since the consensuses were reached after sending 3
reminders 2 weeks apart from each other, the survey was
ended.

Participants’ characteristics

Of the 33 participants who completed the question-
naire in round 1; 14 identified as male, 17 as female, and
2 of them preferred not to specify their gender. There
were representatives of all age groups, but most partici-
pants were aged 41-50 years (n=13), or 31-40 years old
(n=9). Since the average experience in conducting SRs
was 13.33 years, it can be stated that our participants
were experts in the field (Fig. 1).

Descriptive data analysis

For the general Likert-scale questions in round 1, with
regards to identifying which areas and methods of the
process of conducting SR are most time/effort/resource-
intensive and should be prioritized in future research
concerning methods of development and automation,
consensus was reached (more than 66.7% participants
agreed or strongly agreed that topic should be prior-
itized) for 13 out of the 19 topics, as is shown in Fig. 2.
Data extraction was prioritized by the majority as an
area where research and automation can help reduce
the intensity of resource use; 90% (30 out of 33) have
“strongly agreed” or “agreed”; which was also emphasized
in qualitative results section. Screening abstracts has the
most “strongly agree” answers 51% (17 out of 33) and by
adding “agree” it comes third 82% (27 out of 33). Great
majority of participants (27 out of 33; 82%) prioritized
literature searching (12 participants “strongly agree” and
15 “agree”), obtaining full texts (11 participants “strongly
agree” and 16 “agree”) and updating the SR (10 “strongly
agree” and 17 “agree”).

As depicted in Fig. 3, during round 2, participants
reached a consensus on all 8 tested statements with 66.7%
either agreeing/strongly agreeing or disagreeing/strongly
disagreeing. The most supported statements from round
2 are for snowballing and GRADE-ing: 83% or 20 out of
24 participants reached consensus (10 “strongly agree’,
10 “agree”) that automation can be helpful in snowball-
ing; 79% or 19 out of 24 reached consensuses (9 “strongly
agree’; 10 “agree”) that GRADE-ing is a complex task that
requires human judgement and potential for automation
is low in this activity. The latter consensus of 79% was
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also reached regarding statements that GRADE-ing is
methodologically well developed (9 “strongly agree” and
9 “agree”), as well as development of better tools in snow-
balling (6 “strongly agree” and 13 “agree).

Qualitative data analysis

The following three main themes were developed from
the qualitative data gathered in the DS: (1) the most
important tools and approaches, (2) different areas and
methods require different levels of automation, and (3)
prioritization concerning future research of particular
methods is crucial to improve efficiency (Fig. 4).

The first theme (Table 2) developed in our qualita-
tive study is regarding what are considered the most
important tools and approaches used to produce and
update SRs. Participants mostly pointed out tools and
approaches that are already available on the market but
are often not known or used by most researchers. How-
ever, they also recommended some tools and approaches
that need to be developed to improve the efficiency of
SRs. As a result, two sub-themes were developed: “Exist-
ing tools and approaches that can improve efficiency”
and “Tools and approaches that need to be developed”

For areas such as “Formulating the review question”
and “Writing the protocol’, the participants recom-
mended SUAMRI, IEBHC Review Wizard, and RevMan.
They also pointed out several other tools developed by
the Institute for Evidence-Based Healthcare at Bond
University in Australia: Systematic Review Accelerator
(SRA), PRISMA for Abstracts, TIDieR, Shared decision
making, EBM teaching resources, CriSTAL Tool, and
MASCoT.

Regarding de-duplicating, screening abstracts, and
full-texts, the expert suggested that tools such as EPPI-
Reviewer, Covidence, DistillerSR can improve the effi-
ciency of SRs.

Some participants pointed out that some handy tools
already exist, such as “Citation chaser” (https://estech.
shinyapps.io/citationchaser/) that can be used for cita-
tion tracking.

The participants also pointed out that the quality of
available tools for translating non-English studies has
increased dramatically over the years, suggesting that
Google Translate and DeepL seem to be the most useful
tools in this area.

Additional training on how to use tools and training
in general was seen as something that could improve the
overall quality of SRs.

The participants suggested various tools and
approaches that need to be developed to increase the
efficiency of SRs. Some participants suggested the need
for repositories for all registered and published reviews
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Age (years) Gender
17
14
2
.
Male Female Prefer not to
<30 31-40 41-50 51-60 61-70 >70 answer
a b
Number of SRs participants Outlets where SRs were
took part in published
28
8
4
2 1 5 3
| —
<5 6-10 11-15 16-20 >20 Cochrane  Campbell Bl In journals
c d
Participants' experience in Area of participants'
conducting SRs in years* employment
440 . 26
229
'l = W 2z
Total Asa Other than Academic Academic Clinical Other
first/senior/leading first/senior/leading only and only
author author clinical
e f
Participants' experience in conducting SRs in years
13.3 B Mean M Standard deviation
11.6
In years As a first/senior/leading author  Other than first/senior/leading
author
g
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Fig. 1 Demographic characteristics of participants. Since there were no extreme outlier values, mean and standard deviation measures were
selected as central tendency and level of dispersion measures*if respondent’s answer was “more than x’,“around x" etc. the value was calculated as x
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Fig. 2 Results of round 1 of the DS. Participants'view on to what degree the step of the SR production and updating should be prioritizied
concerning methods of development and automation
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Fig. 3 Results of round 2 of the DS. Participants'view on snowballing (development on better tools, need for automation), GRADE-ing (complex
task that requires human judgement, standardization, resource use, methodologically developed area), and deduplication (scope for improvement,

advancement of automation)

that can be used to find previous SRs and share transla-
tions or extracted data across reviews.

One possible approach to improving SRs’ efficacy
would be a common search strategy for all databases.
Automation of screening abstracts and full texts is con-
sidered one of the most needed tools in SRs. Develop-
ment of tools for automation in extracting data could be
highly beneficial, so future research in that area is worth-
while. Some of the participants also mentioned the need
for further development of machine learning to improve
the efficiency of SRs, especially for finding full texts.

Development of more advanced tools for the trans-
lation of non-English studies was proposed by few
participants.

Automation was one of the most frequently men-
tioned topics in round 1 of our DS. Some participants
suggested that particular areas and methods of SRs
have a limited potential for automation, and that some
parts of the SR process are impossible to automate.

On the other hand, some participants mentioned
areas and methods with a strong potential for automa-
tion. The components most frequently mentioned with
a strong potential for automation are searching and
screening.

Since the participants most frequently described
some areas and methods as more suitable for automa-
tion than others, two additional sub-themes were also
developed: “Full automation is not suitable for areas
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Existing tools and
approaches that can
improve efficiency

Tools and approaches
that need to be
developed

The most important
tools and
approaches

Different areas and
methods require a
different level of
automation

Prioritization
concerning future
research of particular
methods is crucial to
improve efficiency

Full automation is not

suitable for areas and gﬁ:m?xz:::g
methods that need : 2
complex human judgment potential for automation

Time-consuming methods e
requn:na higher Dﬂc:mY L methods should not be
ure resear ==
prioritized

Fig. 4 The most promising areas and methods to improve the efficient production of SRs thematic map. The reflexive thematic analysis of

qualitative data identified 3 main topics and 6 subtopics

and methods that need complex human judgment” and
“Repetitive tasks and searching have strong potential
for automation”

Some participants believed that the components of SR
that require complex human judgments are not suitable
for automation. One participant emphasized that auto-
mation of judgments should not be favourable even if
artificial intelligence would allow it.

The participants mostly viewed areas and methods
connected with writing as less suitable for automation,
specifically the writing up the protocol or manuscript
and formulating the review question.

Although some experts considered activities connected
with searching as most promising for automation, oth-
ers suggested that humans still need to make decisions in
those areas.

Screening full texts was specified as a part of search-
ing that is not suitable for automation, especially in
social sciences where inconsistency on how studies are
reported is common.

GRADE-ing or going from evidence to decision is
another process that was seen as dependent upon human
judgements.

The participants also pointed out that synthesizing data
is a complex process, which is why they remain sceptical
about its automation.

However, other participants suggested that some areas
and methods that need complex human judgments could
benefit from semi-automation in which a combination of
automation and human judgment will be utilized in the
decision-making process.

The participants discussed areas and methods in which
automation could be worthwhile. They concluded that
repetitive tasks and activities connected with searching
have the most substantial potential for automation.

Some participants mentioned in their comments
that some areas are very time-consuming, so additional
research and development of new tools would be benefi-
cial for improving the efficiency of SR.

Others pointed out that some areas and methods are
already developed or automated, which is why they are
less important for future research.

Therefore, a third theme emerged: prioritization con-
cerning future research of particular methods to improve
the efficiency of SRs in general. Two sub-themes were
developed within this theme: “Time-consuming methods
require a higher priority in future research” and “Already
available and reasonably developed methods should not
be prioritized”

Most participants believed that the SR process stands
to benefit the most from future research aimed at
improving the time-consuming components.
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Extracting data was seen as one of the most time-con-
suming parts of SR, so the participants especially empha-
sised prioritising that area in future research.

The participants mentioned several methods that
are reasonably developed and already available on the
market.

They emphasized that already existing methods and
areas should not be prioritized in future research since
it seems unlikely to produce additional benefits for SR
efficiency.

One participant mentioned that there is a need to
increase the integration of different study designs into
producing evidence.

Although many participants stated that there are good
enough translating tools available, the language barrier
still resembles a huge obstacle in SRs’ production.

Many participants agreed that there is a lot of automa-
tion achieved in the area of SRs’ production and updat-
ing, but there are still tasks that cannot and should
not automatized since they rely on complex human
judgements.

Several participants emphasized that methodology of
SRs’ production is fairly advanced.

Discussion

The main finding of this DS was that extracting data, lit-
erature searching, and screening abstracts as the most
important areas to be prioritized in future research when
developing SR methods and tools.

There is a consensus among participants that “snow-
balling” is a relatively low resource task, development of
better tools is needed, and automation can be helpful in
this area. One participant (P32) mentioned an efficient
tool that has a great potential to successfully automate
this step: Citationchaser. There are some software solu-
tions already available that support basic forms of snow-
balling/citation chasing. Citationchaser [26] is an open
source, easy-to-use tool for quick backward and forward
citation chasing, developed by Haddaway et al. [27], and
seems to be the most advanced in the field. It generates
standardized output files that can be quickly and effec-
tively combined with the results of bibliographic data-
base searches to reduce duplication and increase the
breadth of the pool of potentially pertinent records that
can be screened within an evidence synthesis [27]. The
fact that only one participant was aware of existing of this
tool, among our highly expert panel, grants that this tool
has to be further developed and popularized.

Participants also agreed that potential for automa-
tion of “GRADE-ing” is low since this is a complex task
that requires human judgement, and that methodologi-
cally this is a very well-developed area and standardiza-
tion of GRADE assessments may be helpful. Regarding
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“deduplication,” experts agreed that automation is already
fairly advanced, but there is room for improvement.

Regarding possible area of improvements in methodol-
ogy, several participants emphasized that automation is
not a panacea and has to be used to “prevent from having
to do rote, complicated repetitive tasks’, “automation is a
tool...to have more difference...it’s is not a replacement
for human judgement”.

Including non-English studies in SRs has been recog-
nized as important to avoid bias, although reviewers
commonly report that it is costly and time-consuming
to include them, and previously have been reluctant to
bother with the language barriers [28]. “Many researchers
have to restrict the search to English language because of
resource constraints”. Participants from our DS showed
awareness and willingness to incorporate non-English
evidence in their SRs. In their comments, participants
emphasized the importance of this issue, especially in the
qualitative area: “This would be a game changer...qualita-
tive researchers could be confident the ‘meaning’ of text
was captured” Many participants emphasized that qual-
ity of available language translating tools has dramatically
increased over the years, specifically pointing out Google
translate and Deep L, which is promising, and hope-
fully will progress into qualitative filed of research in the
future.

Limitations

Limitations of the study stem from the very nature of
the research method: one can always debate that there
were additional “expert” SRs’ authors who could have
better answered the survey. Efforts were made to select
experts who were relatively impartial yet had interest in
the research topic and were willing to spare their pre-
cious time. The EVBRES collective knowledge of the SRs’
production landscape was excellent base for handpicking
the best available sample and serve as effective gatekeep-
ers [18]. In fact, participants demonstrated vast experi-
ence (totalling 440 years in conducting SRs) at a relatively
young age (most panellists were 41-50 years of age)
(Fig. 1). Most of the participants (26/33) work in aca-
demia: it is highly understandable that researchers from
that area are the most efficient producers of SRs. Partici-
pants published SRs in various settings: all (n=233) have
published in various journals, and the majority (n=28)
published Cochrane SRs. Another limitation is also due
to the nature of DSs: the Delphi method has been criti-
cized in that it does not allow participants to discuss the
issues raised and gives no opportunities for participants
to elaborate on their views, resulting in the potential risk
that greater reliance is placed on the results than might
be warranted [18]. DSs also have additional limitations,
such as not allowing the same level of interaction or fast
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turnaround that is possible, for example, in a focus group.
However, this also presents a strength due to the fact that
participants do not meet with each other face to face, and
therefore they can present and react to ideas unbiased by
the identities and pressures of others [29].

Conclusions
The participants recommended tools and approaches
that can improve the efficiency of SRs. Data extraction
was prioritized by the majority of participants as an area
that needs more research/methods development, where
research and automation can help reduce the inten-
sity of resource use. They specified that some areas and
methods are more suitable for automation than others,
e.g., snowballing, and development of tools is needed in
this area. There is an open-source tool—Citation chaser,
which has a high potential to present a significant time
saving in the SRs production process. GRADE-ing was
identified as an area that is methodologically well devel-
oped, a complex task that has lowest potential for auto-
mation, as it requires high level of human judgement.

As expected, s of SR automation is already developed
and less critical for future research (GRADE-ing), om
additional research and the development of new tools.
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