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Supplementary search techniques in systematic evidence syntheses
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Methodological recommendations for systematic review searches: 
database searching (primary search) and one or several supplementary search methods,e.g.,

Web searching

Hand searching

Expert consultation

Citation searching (comprising multiple methods)



Citation Searching relies on seed references

1. If Citation Searching is used as a supplementary
search technique, seed references could be the
references that were included from the primary
database search
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2. If Citation Searching is used as a primary search
method for evidence retrieval, seed references
can be identified by whatever means…

= «seed articles», «seed papers», «pearls», «base set», …

Citation
Searching



Citation Searching – backward and forward
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Backward Citation Searching Forward Citation Searching

Seed reference

Cited references

Citing references

Adapted from: Haddaway et al., Res Synth Methods 2022



Citation Searching – indirect
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Hirt et al. BMJ 2024



Citation Searching – basics and definitions
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Citation
Searching

Direct

Cited
references

Citing
references

Indirect

Co-cited
references

Co-citing
references



Backward Citation Searching (reference list checking)
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http://kazan.klonec.co/paper-reports/

The old way…



Citation indexes (commercial or open-access)
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Citation Tracking

Citation index A
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Citation Tracking

Citation index B



Citation Searching Iterations
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Citation
Searching



Citation Searching Iterations
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Citation
Searching



Iterative Citation Searching
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Citation
SearchingCitation

Searching
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Supplementary
search/Standalone

search?
Seed references?

Cited/citing
references?

Reporting?

Co-citing/co-cited
references? Cut-off procedures? Manual reference list

checking?

How many electronic 
citation indexes?

Iterative citation
searching?

Citation
searching
yes/no?



Complementing PRISMA-S (item 5) and other guidelines? 
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• Is browsing reference lists (without examining abstracts) good enough?

• Is a single citation index good enough?

• Should citation search iterations be reported?

• Should co-citating and co-cited papers be assessed? How should they be ranked/prioritised?

• Can we move towards a harmonized citation search terminology?

(…)

Rethlefsen et al., JMLA 2021, 109:174

The TARCiS Statement, 20.02.25 University of Basel
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https://doi.org/10.12688/f1000research.27337.3


Aims
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• What is the benefit of citation searching for systematic literature searching for 
health-related topics?

• Which methods, citation indexes, and other tools are used for citation 
searching?

• What terminology is used for citation searching methods?

Recommendations for Citation Searching 
in systematic literature searching

• Guidance as to when which Citation Searching method is likely to be particularly effective
• Preferred Reporting Items
• …

ScR

Delphi
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Identification and selection of studies
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Database Searches
(Medline, CINAHL, LLISFT, 

LISTA, WoS)

Supplementary
Searches

Total

Unique Records 7,937 3,924 11,861

Records assessed in Full Text 98 123 221

Included Records 26 24 50*

Web Searching - 1

Backward Citation Searching - 14**

Forward Citation Searching - 6**

Contacting Experts - 3

* 47 independent studies
** Citation Searching iterations: 20 first round, 0 second round, 0 third round



Selected characteristics of included studies (n = 47)
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* Mostly Science Citation Index (Web of Science)



Selected characteristics of included studies (n = 47)
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Is Citation Searching adding value, yes/no?
-> Research topic probably matters…
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Example 1

The TARCiS Statement, 20.02.25 University of Basel



Is Citation Searching adding value, yes/no?
-> Research topic probably matters…
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Example 2

The TARCiS Statement, 20.02.25 University of Basel



Citation Searching Terminology
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Umbrella term Citation Searching
Sub-method retrieving and screening …
… cited references Backward Citation Searching
… citing references Forward Citation Searching
… co-cited references Co-cited Citation Searching
… co-citing references Co-citing Citation Searching

Relevant articles known beforehand Seed references
Iterative repetition of a citation-based
method

Iterative Citation Searching

Used in this presentation



Citation Searching Terminology
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Umbrella term Citation Searching (CT)
Sub-method retrieving and screening …
… cited references Backward Citation Searching
… citing references Forward Citation Searching
… co-cited references Co-cited Citation Searching
… co-citing references Co-citing Citation Searching

Relevant articles known beforehand Seed references
Iterative repetition of a citation-based
method

Iterative Citation Searching

Used in this presentation
“Citation Tracking”
“Citation Chasing”
“Citation-based Searching”
“Snowballing”
…
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Umbrella term Citation Searching (CT)
Sub-method retrieving and screening …
… cited references Backward Citation Searching
… citing references Forward Citation Searching
… co-cited references Co-cited Citation Searching
… co-citing references Co-citing Citation Searching

Relevant articles known beforehand Seed references
Iterative repetition of a citation-based
method

Iterative Citation Searching

Used in this presentation
“Citation Searching”
“Citation Chasing”
“Citation-based Searching”
“Snowballing”
…

“Backward Citation 
Tracking”
“Backward Citation 
Chasing”
“Searching Reference 
Lists”
“Checking References”
“Reference Tracking”
“Reference Searching”
“Cited Reference 
Searching”
…



Citation Searching Terminology

The TARCiS Statement, 20.02.25 University of Basel 31

Umbrella term Citation Searching (CT)
Sub-method retrieving and screening …
… cited references Backward Citation Searching
… citing references Forward Citation Searching
… co-cited references Co-cited Citation Searching
… co-citing references Co-citing Citation Searching

Relevant articles known beforehand Seed references
Iterative repetition of a citation-based
method

Iterative Citation Searching

Used in this presentation
“Citation Searching”
“Citation Chasing”
“Citation-based Searching”
“Snowballing”
…

“Backward Citation 
Searching”
“Backward Citation 
Chasing”
“Searching Reference 
Lists”
“Checking References”
“Reference Tracking”
“Reference Searching”
“Cited Reference 
Searching”
…

“Forward Citation 
Tracking”
“Forward Citation 
Chasing”
“Citation Tracking”
“Citation Searching”
“Citing Reference 
Searching”
…



Citation Searching Terminology

The TARCiS Statement, 20.02.25 University of Basel 32

Umbrella term Citation Searching (CT)
Sub-method retrieving and screening …
… cited references Backward Citation Searching
… citing references Forward Citation Searching
… co-cited references Co-cited Citation Searching
… co-citing references Co-citing Citation Searching

Relevant articles known beforehand Seed references
Iterative repetition of a citation-based
method

Iterative Citation Searching
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“Citation Searching”
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“Citation-based Searching”
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“Backward Citation 
Searching”
“Backward Citation 
Chasing”
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“Cited Reference 
Searching”
…

“Forward Citation 
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“Co-cited Reference 
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Used in this presentation
“Citation Searching”
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Searching”
“Backward Citation 
Chasing”
“Searching Reference 
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Iterative Citation Searching

Used in this presentation
“Citation Searching”
“Citation Chasing”
“Citation-based Searching”
“Snowballing”
…

“Backward Citation 
Searching”
“Backward Citation 
Chasing”
“Searching Reference 
Lists”
“Checking References”
“Reference Tracking”
“Reference Searching”
“Cited Reference 
Searching”
…

“Forward Citation 
Searching”
“Forward Citation 
Chasing”
“Citation Tracking”
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“Citing Reference 
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…
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Searching”
…
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…
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“Key Articles”
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“Source Articles”
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“Core Articles”
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…
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“Citation Searching to 
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“Snowballing”
…

Note ambiguities!
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Development of TARCiS
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Hirt et al. BMJ 2024



The TARCiS Statement, 20.02.25 University of Basel 38

Hirt et al. BMJ 2024
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https://doi.org/10.1136/bmj-2023-078384

https://doi.org/10.1136/bmj-2023-078384
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10 Recommendations on Terminology, 
Conduct, and Reporting of Citation Searching

4 Research Priorities

Hirt et al. BMJ 2024



tarcis.unibas.ch
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Terminology and Reporting Item Checklist
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https://bit.ly/tarcispdf

https://bit.ly/tarcispdf


PRISMA flow diagram
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Schreier et al. Environ Int 2023
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Workflow of Supplementary Citation Searching (e.g. in a Systematic Review) 
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Citation
Searching

Manual 
Reference List 

Checking
(e.g. during data

extraction)

YES

NO

Eligibility
Screening 

(as in primary search)

Iterative Citation Searching

TA
R

C
iS

TA
R

C
iS

After Screening 
of Primary Search 

Results

Download & 
Deduplication*

Backward & 
Forward Citation

Searching
on included records

with electronic citation
index(es)
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Hirt et al. BMJ 2024

«The effectiveness, applicability, and
conduct of indirect citation searching

methods as supplementary search methods
in systematic reviewing require further

research»

«[Defining] topics or at least 
determinants of topics where
citation searching likely/not 
likely has additional value»



Citation Searching – indirect
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Hirt et al. BMJ 2024
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https://osf.io/8wpgx

https://osf.io/xutrn/
https://osf.io/8wpgx


Ranking inspired by Chris Belter’s prework
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Roadmap to the formation of a new research consortium
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• A new OpenAlex-based web-tool that enables (conventional) Unranked Direct Citation Searching (UDCS) 
and Ranked Indirect Citation Searching (RICS): Ranked Co*Citation Network

• Implementation of a RICS Cut-off that best matches the volume of UDCS results

• Case Study (i.e. an active systematic review) where UDCS and RICS will be compared with regard to
effectiveness and efficacy in retrieving unknown relevant literature

• Publication of the above

• Formation of a Research Consortium: Over several years, systematic review teams are invited to use the
Ranked Co*Citation Network and compare UDCS and RICS. Results will be submitted to us using a 
standard form. [Cost of participation: A little more work. Benefits of participation: Co-authorship, 
cutting-edge SR methodology with potentially better coverage of the relevant literature.]

• Analysis and publication of quantitative UDCS x RICS comparisons and determinants of topics where 
citation searching likely has additional value



Thank you
for your attention.

Correspondence: Christian.Appenzeller@unibas.ch

mailto:Christian.Appenzeller@unibas.ch


Research priorities
Effectiveness, applicability, and conduct of indirect citation searching methods.
Assessing the value of citation searching.
Best way to perform citation searching.
Reproducibility of existing studies on citation searching.

Recommendations
For "difficult-to-search-for" topics, backward and forward citation searching should be seriously considered.
For "easier-to-search-for“ topics, backward and forward citation searching are not explicitly recommended. 
Backward and forward citation searching should be based on all included records of the primary search.
Backward citation searching should ideally be conducted by using a citation index. 
Using the combined coverage of two citation indexes for citation searching should be considered.
The results of supplementary backward and forward citation searching should be deduplicated.
If citation searching finds eligible records, another iteration of citation searching should be considered.
Stand-alone citation searching should not be used for literature searches that aim at completeness of recall.

TARCiS: Guidance on Terminology, Application, and Reporting of Citation Searching

Recommendations and research priorities on conduct of citation searching (abbreviated)
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