
RESEARCH METHODS AND REPORTINGRESEARCH METHODS AND REPORTING

Guidance on terminology, application, and reporting of citation 
searching: the TARCiS statement
Julian Hirt,1,2,3 Thomas Nordhausen,4 Thomas Fuerst,5 Hannah Ewald,5  
Christian Appenzeller-Herzog,5 on behalf of the TARCiS study group

Evidence syntheses adhering to 
systematic literature searching 
techniques are a cornerstone of 
evidence based healthcare. Beyond 
term based searching in electronic 
databases, citation searching is a 
prevalent search technique to identify 
relevant sources of evidence. 
However, for decades, citation 
searching methodology and 
terminology has not been 
standardised. An evidence guided, 
four round Delphi consensus study 
was conducted with 27 international 
methodological experts in order to 
develop the Terminology, Application, 
and Reporting of Citation Searching 
(TARCiS) statement. TARCiS comprises 
10 specific recommendations, each 
with a rationale and explanation on 
when and how to conduct and report 
citation searching in the context of 
systematic literature searches. The 
statement also presents four research 
priorities, and it is hoped that 
systematic review teams are 
encouraged to incorporate TARCiS into 
standardised workflows.

Synthesising scientific evidence by looking at the 
citation relationships of a scientific record (ie, 
citation searching) was the underlying objective 

when the Science Citation Index, the antecedent of 
Web of Science, was introduced in 1963.1 Although 
the availability of electronic citation indexes has 
increased, evidence syntheses in systematic reviews 
do not primarily rely on citation searching for literature 
retrieval but rather on search methods based on text 
and keywords.2 When used in systematic review 
workflows, citation searching traditionally constitutes 
a supplementary search technique that builds on an 
initial set of references from the primary database 
search (seed references).3

Citation searching is an umbrella term that entails 
various methods of citation based literature retrieval 
(fig 1). Checking references cited by seed references, 
also known as backward citation searching, is the 
most prevalent and a mandatory step when conducting 
Cochrane reviews.4 In forward citation searching, 
systematic reviewers can also assess the eligibility 
of articles that cite the seed references. Backward 
and forward citation searching are known as direct 
citation searching (fig 1). They can be supplemented 
by indirect retrieval methods—namely, by co-citing 
citation searching (retrieving articles that share 
cited references with a seed reference) and co-cited 
citation searching (retrieving articles that share citing 
references with a seed reference). 

Citation searching can contribute substantially 
to evidence retrieval and can show similar or even 
superior effectiveness and efficiency compared with 
text and keyword based searches. An audit of the 
different search methods used in a systematic review 
of complex evidence, for instance, revealed that 44% 
of all included studies were identified by backward 
citation searching, and 7% by forward citation 
searching. In comparison, initial text and keyword 
searches accounted for only 25% of included studies.5 
For the scoping review that collected methodological 
studies as a foundation for the present work, these 
figures were 28% and 12% for backward and forward 
citation searching, respectively, compared with 52% 
for extensive primary database searching.6

The conduct of systematic reviews is prominently 
guided by standard recommendations such as those 
in the Cochrane handbook,4 whereas their reporting 
is standardised by the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA) 
statement.7 In contrast and despite its application 
by systematic reviewers for decades, standardised 
methodology and terminology for citation searching 
is not available. Of the three aspects on when to 
do citation searching, how to conduct citation 
searching, and how to report citation searching, 
limited guidance exists only for the third aspect in the 
PRISMA extension for reporting literature searches 
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SUMMARY POINTS
The TARCiS (Terminology, Application, and Reporting of Citation Searching) 
statement provides guidance in which contexts citation searching is likely to be 
beneficial for systematic reviewers
TARCiS comprises 10 specific recommendations on when and how to conduct 
citation searching and how to report it in the context of systematic literature 
searches, and also frames four research priorities
The statement will contribute to a unified terminology, systematic application, 
and transparent reporting of citation searching and support those who are 
conducting or assessing citation searching methods
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(PRISMA-S).8 Unsurprisingly, methodological studies 
show considerable heterogeneity in terms of citation 
searching terminology and recommended best 
practices.6 Even in a sample of Cochrane reviews, 13% 
did not use backward citation searching despite this 
being a mandatory step.9 The lack of standardisation 
not only impairs the transparency, reproducibility, 
and comparability of systematic reviews, but might 
also reduce article recall that could affect pooled effect 
estimates, guidance, and clinical decision making. On 
the other hand, uninformed use of citation searching 
in contexts where it is less useful might cause undue 
workloads.

We systematically collected evidence on the use, 
benefit, and reporting of citation searching6 and put 
it through a four round, online Delphi study. Together 
with the Terminology, Application, and Reporting 
of Citation Searching (TARCiS) study group, an 
international panel of methodological experts, we 
aimed to develop consensus for recommendations on 
when and how to conduct citation searching, and on 
how to report it, including a consensus set of citation 
searching terms. Furthermore, we framed research 
priorities for future methodological development 
of citation searching in the context of systematic 
literature searches.
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Fig 1 | Overview of citation searching methods. Direct (dark blue boxes) and indirect (light blue boxes) citation relationships of references are 
shown, relative to a seed reference; arrows denote the direction of citation (ie, source A citing target B); horizontal axis denotes time (ie, the 
chronology in which references were published relative to the seed reference). Visual examples of cited references (accessible via backward citation 
searching), citing references (accessible via forward citation searching), co-citing references (accessible via co-citing citation searching), and co-
cited references (accessible via co-cited citation searching) are shown. Note that the total number of the co-citing and co-cited references of a seed 
reference far exceeds the number shown in the light blue boxes
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Methods
To develop the TARCiS statement, a stepwise approach 
comprising a scoping review of the methodological 
literature (step 1; reported in detail in a separate 
publication6) and a Delphi study (step 2; reported 
in this publication) was chosen. The methods were 
prespecified in two study protocols.10 11 The complete 
process is shown in figure 2.

Step 1: Scoping review
We conducted a scoping review on the terminology that 
describes citation searching, the methods and tools used 

for citation searching, and its benefit. We considered 
methodological studies of any design that aimed to 
assess the role of citation searching, compared multiple 
citation searching methods, or compared technical 
uses of citation searching within health related topics. 
We searched five bibliographic databases, conducted 
backward and forward citation searches of eligible 
studies and pertinent reviews, and consulted librarians 
and information specialists for further eligible studies. 
The results were summarised by descriptive statistics 
and narratively. The detailed methods of the scoping 
review have been published elsewhere.6 10

Project launch
Formation of core group
Planning of study procedures

Scoping review (step 1)
Systematic scoping review of methodological
  studies that assessed citation searching
  (benefit, methods and techniques, terminology)
  to prepare the subsequent Delphi study

Peer reviewed publication
Initial formulation of dra recommendations
  (8 recommendations and 1 research priority)
  for Delphi round 1
Listing of terminology related to
  citation searching methods (41 terms) for
  Delphi round 1

Peer reviewed publication (main report); multiple
  additional publications (peer reviewed/
  non-peer reviewed), conferences, website
  announcements, mailing lists and newsletters,
  social media, educators, and journal editors
  (planned)

Actions

Core team appointed
Study protocol published

Identification of 35 methodological experts,
  of which 30 agreed to participate

Outputs

Delphi study (step 2)
Recruitment of panellists
Preparation and set up of online tool

160 terms related to citation searching
  methods
Consensus scores on recommendations and
  research priorities: 42% to 100%

Delphi round 1
Invitation of 30 panellists, of whom 24
  participated
Seeking of input via online tool

4 term sets related to citation searching
  methods
Consensus scores on recommendations and
  research priorities: 67% to 100%

Delphi round 2
Re-invitation of 30 panellists, of whom 24
  participated
Seeking of input via online tool

1 final term set related to citation searching
  methods
Consensus scores on recommendations and
  research priorities: 83% to 100%

Delphi round 3
Re-invitation of 30 panellists, of whom 21
  participated
Seeking of input via online tool

Consensus score on terminology
  recommendation: 100%

Delphi round 4
Re-invitation of 30 panellists, of whom 24
  participated
Seeking of input via online tool

Manuscript draDevelopment of the statement
Collection of feedback and comments on the
  statement dra by panellists

Dissemination (work in progress)
Dissemination of the TARCiS statement in the
  scientific and non-scientific community

Fig 2 | Flow diagram of the development process of the TARCiS (Terminology, Application, and Reporting of Citation Searching) statement. Actions 
and outcomes of the development phases of the TARCiS statement are shown. Appendix 1 shows more detailed reporting of consensus scores
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Step 2: Delphi study
To develop consensus on recommendations and 
research priorities as tentatively derived from the 
results of step 1,6 we performed a multistage online 
Delphi study. Delphi refers to a structured process 
where collective knowledge from an expert panel is 
synthesised using a series of questionnaires, each one 
questionnaire adapted on the basis of the responses to 
a previous version.12-14 We recruited an international 
panel of individuals experienced in conducting 
or reporting citation searching methods. For this, 
we invited authors of methodological studies, as 
identified in step 1,6 and methodological experts from 
international systematic review organisations or from 
our professional networks by email to participate in 
the Delphi study.

The Delphi study comprised four prespecified 
rounds.10  11 The first round was pretested by four 
non-study related academic affiliates. Each round 
covered four to five thematic parts (appendix 2; 
table 1). Briefly, part A dealt with the terminology 
framework to describe citation searching methods in 
eight domains (for details, refer to table 4 in Hirt et al6). 
Part B contained pre-formulated recommendations 
on conduct and reporting of citation searching. Each 
recommendation was supported by a rationale and 
explanation text that were also subjected to collective 
consensus finding. Part C covered research priorities 
that were also derived from the scoping review.6 Part D 
contained a free text field to collect general comments 
from the panellists. Part E was designed to collect 

sociodemographic information and was limited to 
Delphi round 1.

Non-participating panellists were recorded as 
non-participators for a given round. Panellists who 
missed all rounds were recorded as non-responders. 
Recommendations and research priorities that had not 
yet reached the prespecified consensus of at least 75% 
were refined for the subsequent Delphi round. These 
refinements were based on the panellists’ comments. 
In rare cases, when additional valid suggestions from 
panellists for reformulation of rationale or explanation 
texts were submitted, recommendations that already 
reached the agreement threshold were also adapted 
and forwarded to the next Delphi round. For more 
methodological details on the Delphi study, see table 
1 and the published protocols.10 11

Deviations from the Delphi study protocol
For round 3 of the Delphi, we had originally planned 
to formulate one recommendation for each of the eight 
terminology domains (table 1, see also description 
to part A above). Depending on the votes, however, 
this approach might have led to the selection of 
inconsistent terms (eg, backward citation searching 
v forward citation tracking). Hence, we decided to use 
the terms that received the most votes in Delphi round 
2 to formulate four term sets, which were consistent 
across all eight domains. Secondly, instead of using 
SosciSurvey15 as a survey tool,8 we switched to the 
Unipark/Enterprise Feedback Suite survey,16 which 
provided enhanced design and functional features. 

Table 1 | Data collection through four rounds of Delphi study to develop consensus on recommendations and research priorities of the TARCiS 
statement

Round 1 Round 2 Round 3 Round 4
Part A
Terminology framework  
(8 terminology domains*)

Terminology suggestions informed 
by scoping review6 per domain; free 
text field for additional suggestions 
per domain

Selection of preferred terms 
per domain (minimum 1 term, 
maximum 3 terms)

Selection of a preferred term 
set

NA (the term set with the most votes in 
round 3 was incorporated into TARCiS 
recommendation 1 and agreement was 
rated as for other recommendations)

Part B
Recommendations, each 
accompanied by a rationale 
and explanation

Agreement rating for all 
recommendations†; comment to 
support rating; comment on rationale 
and explanation; free text field for 
additional recommendations

Agreement rating for remaining 
amended recommendations†; 
agreement rating for additional 
recommendations‡; comment 
to support rating; comment on 
rationale and explanation

Agreement rating for 
remaining amended 
recommendations †; comment 
to support rating; comment on 
rationale and explanation

Agreement rating for remaining 
amended rationales and explanations†; 
comment on rationale and explanation; 
free text field for referencing 
suggestions

Part C
Research priorities, 
accompanied by a rationale 
and explanation where 
necessary

Agreement rating for all research 
priorities†; comment to support 
rating; comment on rationale and 
explanation; free text field for 
additional research priorities

Agreement rating for remaining 
amended research priorities†; 
agreement rating for additional 
research priorities; comment to 
support rating

NA Free text field for referencing 
suggestions

Part D
Other comments Free text field for additional comments Free text field for additional 

comments
Free text field for additional 
comments

NA

Part E
Sociodemographic information Open ended questions; single choice 

questions
NA§ NA§ NA§

NA=not applicable; TARCiS=Terminology, Application, and Reporting of Citation Searching.
*As derived from figure 1 using neutral terminology: umbrella term; sub-method retrieving and screening cited references; sub-method retrieving and screening cited references by manually 
reviewing reference lists; sub-method retrieving and screening citing references; sub-method retrieving and screening co-cited references; sub-method retrieving and screening co-citing 
references; iterative repetition of a citation-based method; relevant articles known beforehand.
†Ratings include strongly agree, agree, disagree, or strongly disagree.
‡None of the additional recommendations attained accordance for inclusion into the TARCiS statement.
§Of participants who missed Delphi round 1, sociodemographic information was collected via email.
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Thirdly, in addition to personalised emails (person based 
approach), we originally intended to recruit panellists 
using professional mailing lists and central requests 
to systematic review organisations (organisation based 
approach).8 However, because we had already recruited 
sufficient panellists using the person based approach 
(including individuals who were affiliated with various 
systematic review organisations), we waived the 
organisation based approach.

Results
Step 1: Scoping review
We identified 47 methodological studies that assessed 
the use, benefit, and reporting of citation searching. In 

45 studies (96%), the use of citation searching showed 
an added value. Thirty two studies (68%) analysed the 
impact of citation searching in one or more previous 
systematic reviews. Application, terminology, and 
reporting of citation searching were heterogeneous. 
Details on the results of the scoping review can be 
found elsewhere.6

Step 2: Delphi study
Recruitment and characteristics of panellists
Of 35 experts identified and contacted, 30 declared 
an interest in participating and were invited to Delphi 
round 1. Three (10%) of the 30 panellists were non-
responders. Table 2 summarises the personal and 
professional characteristics of the 27 participating 
panellists.

TARCiS statement: final recommendations, rationale 
and explanations, and research priorities
Items for data collection through the four Delphi 
rounds in parts A-E are summarised in table 1. 
The Delphi study started with 41 terms describing 
different aspects of citation searching, eight draft 
recommendations with rationale texts on the 
conduct and reporting of citation searching, and one 
research priority (appendix 1). After Delphi round 
4, the finalised TARCiS statement comprised 10 
recommendations with rationale and explanation 
texts and four research priorities that reached 
consensus scores between 83% and 100%. Figure 
2 and appendix 1 show details on content and 
consensus scores in rounds 1-4. An overview of all 14 
TARCiS items omitting rationale and explanation texts 
is presented in box 1. A terminology and reporting 
item checklist based on TARCiS recommendations 1 
and 10 is available in appendix 3 and on the TARCiS 
website.17

Recommendation 1
The following terminology should be used to describe 
search methods that exploit citation relationships:

• “Citation searching” as an umbrella term.
• “Backward citation searching” to describe the sub-

method retrieving and screening cited references.
• “Reference list checking” to describe the sub-

method retrieving and screening cited references 
by manually reviewing reference lists.

• “Forward citation searching” to describe the sub-
method retrieving and screening citing references.

• “Co-cited citation searching” to describe the 
sub-method retrieving and screening co-cited 
references.

• “Co-citing citation searching” to describe the 
sub-method retrieving and screening co-citing 
references.

• “Iterative citation searching” to describe one or 
more repetition(s) of a search method that exploits 
citation relationships.

• “Seed references” to describe relevant articles that 
are known beforehand and used as a starting point 
for any citation search.

Table 2 | Characteristics of 27 panellists* participating in the Delphi study to develop 
consensus on recommendations and research priorities of the TARCiS statement
Characteristic No (%)
Year of birth
<1960 5 (19)
1960-69 6 (22)
1970-79 8 (30)
1980-89 5 (19)
Gender
Female 20 (74)
Male 7 (26)
Organisation type
University (public or private) or university hospital 21 (78)
Private company 1 (4)
Other† 5 (19)
Country
UK 11 (41)
US 6 (22)
Canada 5 (19)
Australia 2 (7)
Germany 2 (7)
Austria 1 (4)
Professional role
Information specialist 11 (41)
Researcher 10 (37)
Librarian 4 (15)
Professor 1 (4)
Emerging technology product manager 1 (4)
Start year of work in current role
1984-89 4 (15)
1990-99 2 (7)
2000-09 12 (44)
2010-19 8 (30)
2020-22 1 (4)
Membership‡
Cochrane 11 (41)
Campbell 2 (7)
NICE 2 (7)
PRISMA-S 9 (33)
CADTH 1 (4)
IQWiG 1 (4)
ICASR 1 (4)
JBI 1 (4)
WHO 1 (4)
CADTH=Canadian Agency for Drugs and Technologies in Health; IQWiG=Institute for Quality and Efficiency in 
Health Care; ICASR=International Collaboration for the Automation of Systematic Reviews; JBI=Joanna Briggs 
Institute; NICE=National Institute for Health and Care Excellence; PRISMA-S=Preferred Reporting Items for 
Systematic reviews and Meta-Analyses literature search extension; TARCiS=Terminology, Application, and 
Reporting of Citation Searching; WHO=World Health Organization.
*Three panellists did not provide information.
†Not-for-profit organisation, public institution, Health Technology Assessment agency, government agency, and 
no information.
‡More than one category possible.
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Box 1: TARCiS statement

Recommendations on terminology, conduct, and reporting of citation searching
1. The following terminology should be used to describe search methods that exploit citation relationships:

 • “Citation searching” as an umbrella term.
 • “Backward citation searching” to describe the sub-method retrieving and screening cited references.
 • “Reference list checking” to describe the sub-method retrieving and screening cited references by manually reviewing reference lists.
 • “Forward citation searching” to describe the sub-method retrieving and screening citing references.
 • “Co-cited citation searching” to describe the sub-method retrieving and screening co-cited references.
 • “Co-citing citation searching” to describe the sub-method retrieving and screening co-citing references.
 • “Iterative citation searching” to describe one or more repetition(s) of a search method that exploits citation relationships.
 • “Seed references” to describe relevant articles that are known beforehand and used as a starting point for any citation search.

2. For systematic search topics that are difficult to search for, backward and forward citation searching should be seriously considered as 
supplementary search techniques.

3. For systematic search topics that are easier to search for and addressed by a highly sensitive search, backward and forward citation searching 
are not explicitly recommended as supplementary search techniques. Reference list checking of included records can be used to confirm the 
sensitivity of the search strategy.

4. Backward and forward citation searching as supplementary search techniques should be based on all included records of the primary search 
(ie, all records that meet the inclusion criteria of the review after full text screening of the primary search results). Occasionally, it can be justified 
to deviate from this recommendation and either use further pertinent records as additional seed references or only a defined sample of the 
included records.

5. Backward citation searching should ideally be conducted by screening the titles and abstracts of the seed references as provided by a citation 
index. Screening titles as provided when checking reference lists of the seed references can still be performed.

6. Using the combined coverage of two citation indexes for citation searching to achieve more extensive coverage should be considered if access is 
available. This combination is especially meaningful if seed references cannot be found in one index and reference lists were not checked.

7. Before screening, the results of supplementary backward and forward citation searching should be deduplicated.
8. If citation searching finds additional eligible records, another iteration of citation searching should be considered using these records as new 

seed references.
9. Standalone citation searching should not be used for literature searches that aim at completeness of recall.
10. Reporting of citation searching should clearly state:

 • the seed references (along with a justification should the seed references differ from the set of included records from the results of the primary 
database search),

 • the directionality of searching (backward, forward, co-cited, co-citing),
 • the date(s) of searching (which might differ between rounds of iterative citation searching) (not applicable for reference list checking),
 • the number of citation searching iterations (and possibly the reason for stopping if the last iteration still retrieved additional eligible records),
 • all citation indexes searched (eg, Lens.org, Google Scholar, Scopus, citation indexes in Web of Science) and, if applicable, the tools that were 

used to access them (eg, Publish or Perish, citationchaser),
 • if applicable, information about the deduplication process (eg, manual/automated, the software or tool used),
 • the method of screening (ie, state whether the records were screened in the same way as the primary search results or, if not, describe the 

alternative method used), and
 • the number of citation searching results in the right column box of the PRISMA 2020 flow diagram for new or updated systematic reviews that 

included searches of databases, registers, and other sources.
Research priorities
1. The effectiveness, applicability, and conduct of indirect citation searching methods as supplementary search methods in systematic reviewing 

require further research (including retrieval of additional unique references, their relevance for the review and prioritisation of results).
2. Further research is needed to assess the value of citation searching. Potential research topics could be:

 • influence of citation searching on results and conclusions of systematic evidence syntheses,
 • topics or at least determinants of topics where citation searching likely/not likely has additional value, or
 • economic evaluation of citation searching to assess the cost and time of conducting citation searching in relation to its benefit.

3. Further research is needed to assess the best way to perform citation searching. Potential research topics could be:
 • optimal selection of seed references,
 • optimal use of indexes and tools and their combination to conduct citation searching,
 • methods and tools for deduplication of citation searching results,
 • subjective influences on citation searching (eg, experience of researcher, prevention of mistakes), or
 • reproducibility of citation searching.

4. Further research is needed to reproduce existing studies: Any recommendations in this Delphi that are based on only 1-2 studies require 
reproduction of these studies in the form of larger, prospectively planned studies that grade the evidence for each recommendation and propose 
additional research where the grade of evidence is weak.

The TARCiS checklist for terminology and reporting of citation searching is available for download.17

PRISMA=Preferred Reporting Items for Systematic reviews and Meta-Analyses; TARCiS=Terminology, Application, and Reporting of Citation Searching.
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Rationale and explanation supporting 
recommendation 1
As compiled in a recent scoping review,6 the reporting 
of citation searching methods is frequently unclear and 
far from being standardised. For example, “citation 
searching,” “snowballing,” or “co-citation searching” 
are sometimes used as methodological umbrella terms 
but also to denote a specific method such as backward 
or forward citation searching.6 For clarity, standardised 
vocabulary is needed. The set of terms brought forward 
in this recommendation is consistent in itself as well as 
with the terminology used in PRISMA-S and PRISMA 
2020 guidelines8 18 and hence well suited for uniform 
reporting of citation searching.

Recommendation 2
For systematic search topics that are difficult to search 
for, backward and forward citation searching should 
be seriously considered as supplementary search 
techniques.

Rationale and explanation supporting 
recommendation 2
Evidence indicates that the ability of citation searching 
as a supplementary search technique to find additional 
unique records in a systematic literature search varies 
between reviews.6 Searches for particular study designs 
(qualitative, mixed method, observational, prognostic, 
or diagnostic test studies) or health science topics such 
as non-pharmacological, non-clinical, public health, 
policy making, service delivery, or alternative medicine 
have been linked with effective supplementary citation 
searching.19-22 The underlying reasons include poor 
transferability to text based searching owing to poor 
conceptual clarity, inconsistent terminology, or 
vocabulary overlaps with unrelated topics.5 The ability 
of citation searching to find any publication type 
including unpublished or grey literature or literature 
that is not indexed in major databases (eg, concerning a 
developing country) might also be relevant.23 However, 
a clear categorisation of topics that are difficult to 
search for is currently not possible and it remains for 
the review authors themselves to judge whether their 
review topic is likely to fall into this category.

For people conducting the search who have 
difficulty assessing whether the topic is difficult or 
easier to search for, we recommend that they opt 
for citation searching or consult an experienced 
information specialist.24 If the search strategy does not 
exhaustively capture the topic, backward and forward 
citation searching might compensate for some of the 
potential loss of information.

Recommendation 3
For systematic search topics that are easier to search for 
and addressed by a highly sensitive search, backward 
and forward citation searching are not explicitly 
recommended as supplementary search techniques. 
Reference list checking of included records can be used 
to confirm the sensitivity of the search strategy.

Rationale and explanation supporting 
recommendation 3
Evidence indicates that the ability of citation searching 
as a supplementary search technique to find additional 
unique references in a systematic literature search 
varies between reviews.6 Searches for clearly defined 
clinical interventions as part of PICO (participant, 
intervention, comparison, outcome) questions have 
been linked with less effective supplementary citation 
searching, especially when the search strategies 
are sensitive and conducted in several databases. 
However, a clear categorisation of topics that are easier 
to search for is currently not possible, and it remains 
for the review authors themselves to judge whether 
their review topic is likely to fall into this category.

By checking reference lists within the full texts of 
seed references, review authors can test the sensitivity 
of their primary search strategy (ie, electronic database 
search).25 If no additional relevant, unique studies are 
found, the primary search might have been sensitive 
enough. If additional relevant, unique studies are 
found, these could indicate that the primary search 
was not sensitive enough.

For individuals conducting the search who have 
difficulty assessing whether the topic is difficult or 
easier to search for, we recommend that they opt 
for citation searching or consult an experienced 
information specialist.24 If, for whatever reason, 
the search strategy does not exhaustively capture 
the topic, backward and forward citation searching 
could compensate for some of the potential loss of 
information.

Recommendation 4
Backward and forward citation searching as 
supplementary search techniques should be based 
on all included records of the primary search (ie, all 
records that meet the inclusion criteria of the review 
after full text screening of the primary search results). 
Occasionally, it can be justified to deviate from this 
recommendation and either use further pertinent 
records as additional seed references or only a defined 
sample of the included records.

Rationale and explanation supporting 
recommendation 4
The more seed references used, the better the chance 
that citation searching finds additional relevant 
unique records. While using only a sample of the 
included records as seed references might be enough, 
there is currently no evidence that could help decide 
how many seeds are needed or how to decide which 
might perform better. Hence, we recommend using 
all the records that meet the inclusion criteria of the 
review after full text screening of the primary database 
search results.

However, review authors could deviate from this 
recommendation if they deal with a very small or large 
number of included records. A very small number of 
included records might not yield additional relevant 
records or only have limited value. In this case, review 

the bmj | BMJ 2024;385:e078384 | doi: 10.1136/bmj-2023-078384 7

 on 22 M
ay 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j-2023-078384 on 9 M
ay 2024. D

ow
nloaded from

 

http://www.bmj.com/


RESEARCH METHODS AND REPORTINGRESEARCH METHODS AND REPORTING

authors could use further records as seed references 
for citation searching (eg, systematic reviews on the 
topic that were flagged during the screening phase).26 
A very large number of included records could lead to 
too many records to screen. In this case, review authors 
might use a selected sample of included records as 
seed references for citation searching. In the event of 
such deviation, authors should describe their rationale 
and sampling method (eg, random sample).

Recommendation 5
Backward citation searching should ideally be 
conducted by screening the titles and abstracts of 
the seed references as provided by a citation index. 
Screening titles as provided when checking reference 
lists of the seed references can still be performed.

Rationale and explanation supporting 
recommendation 5
Citation searching workflows encompass two 
consecutive steps: retrieval of records and screening 
of retrieved records for eligibility. When using an 
electronic citation index for citation searching, 
retrieval and screening are usually separated. While 
forward citation searching requires a citation index, 
backward citation searching can also be performed 
by manually checking the reference lists of the seed 
references. Reference list checking is sometimes 
part of an established workflow, for example, during 
the eligibility assessment of the full text record or 
during data extraction.25 Merging these two steps 
allows researchers to know the context in which a 
reference was used and that all references can be 
screened. However, reference list checking has three 
disadvantages: 

• The retrieval and screening phases are no longer 
separated, which makes reporting of the methods 
or results difficult and unclear

• Citations from reference list checking cannot 
be deduplicated against each other or against 
the primary search results, which could 
add an unnecessarily high workload (see 
recommendation 7)

• Eligibility assessments are restricted to the titles 
(instead of titles and abstracts) which could 
lead to relevant records being overlooked due to 
uninformative titles mentioned in vague contexts.

In recent years, online citation searching options 
via citation indexes or free to access citation searching 
tools have become more readily available leading 
to faster and easier procedures.27-30 More and even 
better tools to facilitate this workflow are expected in 
the future. Combining citation searching via citation 
indexes with automated deduplication (free online 
tools available)31-33 makes this recommendation 
feasible. A caveat is that a search in one citation 
index will in most cases fail to retrieve all the cited 
references.34  35 Thus, references to some documents 
(such as websites, registry entries, or grey literature) 
that are less likely to be indexed in databases might 

only be retrievable by checking reference lists or only 
in some citation indexes.3

Recommendation 6
Using the combined coverage of two citation indexes 
for citation searching to achieve more extensive 
coverage should be considered if access is available. 
This combination is especially meaningful if seed 
references cannot be found in one index and reference 
lists were not checked.

Rationale and explanation supporting 
recommendation 6
A single citation index or citation analysis tool might 
not cover all seed references and is likely to not find 
all the citing and cited literature. Citation indexes do 
not offer 100% coverage because some references 
are currently not indexed in one or several citation 
index(es)36 and because of data quality problems.37 
Evidence indicates that when using more than one 
citation index for citation searching, the results of 
the different indexes can complement each other.38-40 
Thus, retrieval of backward and forward citation 
searching results from more than one citation index or 
citation analysis tool (eg, Lens.org via citationchaser, 
Scopus, citation indexes in Web of Science) followed 
by deduplication (see recommendation 7) can 
increase the sensitivity of citation searching. It is 
similar to the complementary effect of using multiple 
electronic databases for the primary database search, 
which is the preferred method in systematic search 
workflows.4 In recent years, online citation searching 
options have increased and many open access tools 
make rapid electronic citation searching universally 
accessible.27-30

Recommendation 7
Before screening, the results of supplementary 
backward and forward citation searching should be 
deduplicated.

Rationale and explanation supporting 
recommendation 7
The concept of citation searching as a supplementary 
search method relies on the notion that reference lists 
and cited-by lists of eligible references are topically 
related to these references.6 This topical relation 
implies a considerable degree of overlap within these 
lists leading to several duplicates. Furthermore, the 
overlap likely also extends to the results of the primary 
database search that was performed on the same 
topic. Based on these considerations and on the fact 
that the results of the primary database search have 
already been screened for eligibility, the screening 
load of citation searching results can be substantially 
cut by removing those references that have already 
been screened for eligibility (deduplication against 
the primary database search) and those references 
that appear as duplicates during citation searching.34 
Depending on the method of deduplication, this 
procedure can be done in one go.
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While deduplication can be conducted manually, 
standard bibliographic management software 
and specialised tools currently provide automated 
deduplication solutions, allowing for easier and faster 
processing.34 41 42 If citation searching leads to only very 
few results, omission of the deduplication step can be 
considered to save time and administrative effort.

Recommendation 8
If citation searching finds additional eligible records, 
another iteration of citation searching should be 
considered using these records as new seed references.

Rationale and explanation supporting 
recommendation 8
Citation searching methods can be conducted over one 
or more iterations, a process that we refer to as iterative 
citation searching.43 The first iteration is based on the 
original seed references (see recommendation 4). If 
eligibility screening of the results of this first iteration 
leads to the inclusion of further eligible records, 
these records serve as new seed references for the 
second iteration, and so forth. Evidence indicates that 
conducting iterative citation searching can contribute 
to the identification of more eligible records.6 43-45

Iterations beyond the first round of citation searching 
require additional time and effort and could interrupt 
the ongoing review process, so the decision in favour 
of or against further iterations should be guided by 
an informal cost-benefit assessment. Relevant factors 
to be assessed include the review topic (difficult or 
easier to search for), sensitivity of the primary search, 
aim for completeness of the literature search, and 
the estimated potential benefit of the iteration(s) (eg, 
based on the number or percentage of included records 
found with the previous citation searching iteration).

Review authors should report the number of 
iterations and possibly the reason for stopping if the 
last iteration still retrieved additional eligible records. 
Furthermore, stating “citation searching was done 
on all included records” can lead to confusion. Most 
authors might mean all records were included after full 
text screening of the primary search results. But strictly 
speaking, “all included records” also includes those 
records retrieved via citation searching. The second 
interpretation implies that iterative citation searching 
is required until the last iteration leads to no further 
identification of eligible records.

As outlined in the rationale of recommendation 
7, results of citation searching iterations can be 
deduplicated against all previously retrieved records to 
reduce the screening load.

Recommendation 9
Standalone citation searching should not be used for 
literature searches that aim at completeness of recall.

Rationale and explanation supporting 
recommendation 9
We refer to standalone citation searching when any 
form of citation searching is used as the primary search 

method without extensive prior database searching.6 
This is contrary to citation searching as a supplementary 
search method to a primary database search. Seed 
references for standalone citation searching could, 
for example, be records from researchers’ personal 
collections or retrieved from less sensitive literature 
searches. Standalone citation searching can be based 
on a broad set of seed references. It can comprise 
backward and forward citation searching as well as 
indirect methods that collect co-citing and co-cited 
references.

When study authors have replicated published 
systematic reviews with standalone citation searching, 
they have mostly missed literature that was included in 
the systematic review.27 46-48 Since search methods for 
systematic reviews and scoping reviews should aim at 
completeness of recall, standalone citation searching 
is not a suitable method for these types of literature 
review.

Recommendation 10 
Reporting of citation searching should clearly state:

• the seed references (along with a justification 
should the seed references differ from the set of 
included records from the results of the primary 
database search),

• the directionality of searching (backward, forward, 
co-cited, co-citing),

• the date(s) of searching (which might differ 
between rounds of iterative citation searching) 
(not applicable for reference list checking),

• the number of citation searching iterations (and 
possibly the reason for stopping if the last iteration 
still retrieved additional eligible records),

• all citation indexes searched (eg, Lens.org, 
Google Scholar, Scopus, citation indexes in Web 
of Science) and, if applicable, the tools that 
were used to access them (eg, Publish or Perish, 
citationchaser),

• if applicable, information about the deduplication 
process (eg, manual/automated, the software or 
tool used),

• the method of screening (ie, state whether the 
records were screened in the same way as the 
primary search results or, if not, describe the 
alternative method used), and

• the number of citation searching results in 
the right column box of the PRISMA 2020 flow 
diagram for new or updated systematic reviews 
that included searches of databases, registers, and 
other sources.

Rationale and explanation supporting 
recommendation 10
Relevant guidance for researchers conducting citation 
searching in systematic literature searching can be 
found in item 5 of PRISMA-S.8 Accordingly, required 
reporting items are the directionality of citation 
searching (examination of cited or citing references), 
methods and resources used for citation searching 
(bibliographies in full text articles or citation indexes), 
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and the seed references that citation searching was 
performed on.8 Additional information for the reporting 
of citation searching can be found in PRISMA-S items 
1 (database name), 13 (dates of searches), and 16 
(deduplication).8 Although PRISMA-S can be seen as 
the minimum reporting standard for citation searching 
as a supplementary search technique, other important 
elements that emerged from our scoping review6 
need to be reported to achieve full transparency 
or reproducibility. These elements are listed in 
recommendation 10 as a supplement to PRISMA-S to 
comprehensively guide the reporting of supplementary 
citation searching in systematic literature searching.

Concerning reporting of citation searching results 
in the PRISMA 2020 flow diagram,49 two variants 
are possible: reporting only those records that 
are additional to the primary search results after 
deduplication, or reporting all retrieved records 
followed by insertion of an additional box where the 
number of deduplicated records is reported.

Researchers should be aware that the detail of the 
citation searching methods do not have to be reported 
in the main methods of a study. Detailed search 
information can be provided in an appendix or an 
online public data repository.

Examples of good reporting
Example 1
“As supplementary search methods, we performed . . .  
direct forward and backward CT [citation searching] 
of included studies and pertinent review articles that 
were flagged during the screening of search results 
(on February 10, 2021). For forward CT, we used 
Scopus, Web of Science [core collection as provided 
by the University of Basel; Editions = SCI-EXPANDED, 
SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, 
ESCI, CCR-EXPANDED, IC], and Google Scholar. For 
backward CT, we used Scopus and, if seed references 
were not indexed in Scopus, we manually extracted the 
seed references’ reference list. We iteratively repeated 
forward and backward CT on newly identified eligible 
references until no further eligible references or 
pertinent reviews could be identified (three iterations; 
the last iteration on May 5, 2021).”6

Example 2
“To supplement the database searches, we performed 
a forward (citing) and backwards (cited) citation 
analysis on 2 August 2022 using SpiderCite (https://
sr-accelerator.com/#/spidercite).”50

Example 3
“Reference lists of any included studies and retrieved 
relevant SRs [systematic reviews] published in the last 
five years were checked for any eligible studies that 
might have been missed by the database searches.”51

Research priority 1 
The effectiveness, applicability, and conduct of 
indirect citation searching methods as supplementary 
search methods in systematic reviewing require 

further research (including retrieval of additional 
unique references, their relevance for the review and 
prioritisation of results).

Rationale and explanation supporting research 
priority 1 
Indirect citation searching involves the collection and 
screening for eligibility of records that share references 
in their bibliography or citations with one of the seed 
references (ie, co-citing or co-cited references).10 
Indirect citation searching typically retrieves a large 
volume of records to be screened.46  48 Therefore, 
prioritisation algorithms for the screening of records 
and cut-off thresholds that might discriminate between 
potentially relevant and non-relevant records have 
been proposed with the aim to reduce the workload 
of eligibility screening.27  47 The methodological 
studies that have pioneered indirect citation searching 
methods for health related topics have so far 
exclusively focused on standalone citation searching.6 
It is currently unclear whether the added workload 
and resources for searching and screening warrant 
indirect citation searching methods as supplementary 
search techniques in systematic reviews of any type 
(qualitative or quantitative studies, difficult or easier 
topics to search for).

Research priority 2
Further research is needed to assess the value of 
citation searching. Potential research topics could be:

• influence of citation searching on results and 
conclusions of systematic evidence syntheses,

• topics or at least determinants of topics where 
citation searching likely/not likely has additional 
value, or

• economic evaluation of citation searching to 
assess the cost and time of conducting citation 
searching in relation to its benefit.

Research priority 3
Further research is needed to assess the best way to 
perform citation searching. Potential research topics 
could be:

• optimal selection of seed references,
• optimal use of indexes and tools and their 

combination to conduct citation searching,
• methods and tools for deduplication of citation 

searching results,
• subjective influences on citation searching (eg, 

experience of researcher, prevention of mistakes), or
• reproducibility of citation searching.

Research priority 4
Further research is needed to reproduce existing 
studies: Any recommendations in this Delphi that 
are based on only 1-2 studies require reproduction 
of these studies in the form of larger, prospectively 
planned studies that grade the evidence for each 
recommendation and propose additional research 
where the grade of evidence is weak.
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Discussion
TARCiS recommendations and research priorities
In keeping with our study aims, the TARCiS 
recommendations cover three aspects of citation 
searching in the context of systematic literature 
searches. They offer guidance regarding when to 
conduct, how to conduct, and how to report citation 
searching. The strength of each recommendation 
reflects the panellists’ assessment of the strength of 
evidence to support them.

In systematic evidence syntheses, citation searching 
techniques can be used to fill gaps in the results of 
primary database searches, but their application is 
not universally indicated. TARCiS recommendations 
2 and 3 provide critical assistance in cost-benefit 
considerations (ie, whether a systematic search is 
likely to benefit from the use of citation searching). 
Systematic searchers of defined pharmaceutical 
interventions, for instance, might take from this 
guidance that they can skip citation searching because 
their primary database search might already allow for 
high sensitivity at reasonable specificity and expedite 
other supplementary search techniques, such as 
clinical trial registry searching.52 Accordingly, TARCiS 
does not recommend the use of citation searching 
in easier-to-search-for topics, but—as formulated in 
research priority 2—more research is needed to more 
reliably discriminate between topics that are easier to 
search for and those that are difficult to search for.

TARCiS recommendations 4-8 comprise guidance 
for technical aspects of citation searching. This 
guidance includes the selection of seed references, 
use of electronic citation indexes, deduplication, 
and iterative citation searching. While composing 
these recommendations, the TARCiS study group has 
considered that individual workflows must be framed 
in line with institutional licenses for subscription only 
databases and software. For illustration, one such 
workflow that is based on the licenses as provided 
by the University of Basel was deposited as an online 
video.53

Concerning guidance for reporting of citation 
searching, we developed a consensus terminology set for 
citation searching methods (TARCiS recommendation 
1) as well as a recommendation for preferred reporting 
items for citation searching (TARCiS recommendation 
10), along with a downloadable checklist.17 TARCiS 
recommendation 10 increases the reporting standards 
provided by PRISMA-S8 by dealing with the reporting 
of citation searching iterations, software tools that 
facilitate citation searching via a citation index, and 
the method of eligibility screening. Furthermore, 
TARCiS recommendation 10 standardises the reporting 
of citation searching results in the PRISMA 2020 
flow diagram. We suggest that systematic reviewers, 
methodologists, journal reviewers, and editors use 
the TARCiS statement terminology and reporting 
checklist17 (appendix 3) as an additional checklist until 
future work by the PRISMA-S study group produces an 
updated reporting guideline that renders the TARCiS 
checklist obsolete.

Dissemination
TARCiS is intended to be used by researchers, systematic 
reviewers, information specialists, librarians, editors, 
peer reviewers, and others who are conducting citation 
searching or assessing citation searching methods. To 
enhance dissemination among these stakeholders, we 
aim to provide additional open access publications in 
scientific and non-scientific journals relevant in the 
field of information retrieval and evidence syntheses.

We have launched a TARCiS website (https://tarcis.
unibas.ch/) and plan to disseminate the TARCiS 
terminology and reporting checklist17 on various 
platforms, including EQUATOR. We aim to make the 
TARCiS statement available via the Library of Guidance 
for Health Scientists (LIGHTS), a living database for 
methods guidance54; the Systematic Review Toolbox, 
an online catalogue of tools for evidence syntheses55; 
and ResearchGate, a social scientific network to share 
and discuss publications.

We will also share the TARCiS terminology and 
reporting checklist17 with editors of journals relevant 
in the field of information retrieval and evidence 
syntheses to request for inclusion in their instructions 
for authors and raise awareness of this topic. We hope 
that this effort will guide authors and peer reviewers 
to use TARCiS and assist their conduct, reporting, 
and evaluation of citation searching. We will also 
share the TARCiS statement with primary teaching 
stakeholders in evidence syntheses and systematic 
literature searching (eg, York Health Economics 
Consortium, RefHunter, Cochrane, Joanna Briggs 
Institute, and the Campbell Collaboration) and suggest 
its inclusion in future editions of their handbooks. 
We will present and discuss the TARCiS statement on 
international conferences and share our publications 
and presentations via relevant mailing lists and 
newsletters, X (formerly Twitter), and LinkedIn.

Limitations
A limitation of the TARCiS statement is that, despite 
the expectation and intent to recruit panellists from 
all parts of the world, their locations were limited to 
Australia, Europe, and North America. In addition, only 
a few panellists were recruited from countries where 
English was not the dominant language. Furthermore, 
both the evidence collected in our scoping review and 
the participating panellists are primarily involved with 
health related research. These considerations might 
reduce the generalisability of our recommendations 
and research priorities in other countries, languages, 
and research areas.

Conclusions
TARCiS comprises 10 specific recommendations on 
when and how to conduct citation searching and 
how to report it in the context of systematic literature 
searches. Furthermore, TARCiS frames four research 
priorities. It will contribute to a unified terminology, 
systematic application, and transparent reporting of 
citation searching and support researchers, systematic 
reviewers, information specialists, librarians, editors, 
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peer reviewers, and others who are conducting or 
assessing citation searching methods. In addition, 
TARCiS might inform future methodological research 
on the topic. We encourage systematic review teams to 
incorporate TARCiS into their standardised workflows.
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