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A B S T R A C T

Bibliometric analysis can help identify areas within research domains where potentially impactful research has
been carried out and can also inform future relevant scholarly activity.
Analysis of this kind has not yet been conducted in the domain of orthodontic retention and retainers. The aim of
this investigation was to undertake a bibliometric analysis of the 100 most−cited articles on orthodontic retention
and retainers. The study was carried out in accordance with the bibliometric reviews of the biomedical literature
(BIBLIO) preliminary guidelines. A search of the Web of Science Core Collection (Clarivate Analytics, Philadel-
phia, Pa) [WoS] database, via a customised keyword−based search string using Boolean logic developed in collab-
oration with a university librarian, was undertaken. Two reviewers independently screened articles for inclusion
and recorded relevant data from the WoS and Journal Citation Reports (Clarivate Analytics) databases. Additional
analysis was via VOSviewer (Centre for Science and Technology Studies, Leiden University, Leiden, The Nether-
lands). The 100 included articles were published in 21 journals or other sources and recorded a total of 9613 cita-
tions. The 2016 iteration of the relevant Cochrane review was the most cited article with 220 citations. The 100
articles were authored by 329 individuals, and more than half of the included articles were published either in
the American Journal of Orthodontics and Dentofacial Orthopedics (43%) or the European Journal of Orthodon-
tics (16%). The United States (23%) was the country to which first named authors were most affiliated. Almost
one in six (n = 1449; 15.1%) of the total citations were associated with RCT articles, with 9.1% (n = 872) of the
citations related to systematic review articles and 875 (9.1%) citations allied with narrative review articles. The
bonded retainer was the retainer type upon which most focus was applied in the 100 most cited articles. The rela-
tively small number of connected authors suggested that there is room for increased collaboration between
centres concerning orthodontic retention research.
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Introduction

Orthodontic retention is a key consideration of the orthodontic treat-
ment process with almost all patients on the completion of active treat-
ment being provided with a removable retainer (RR) and/or bonded
retainer (BR).1 The objective of retainers is to maintain the end of treat-
ment intra− and inter− arch dental relationships.2 The most prescribed
RRs appear to be the clear plastic retainer (CPR) and the Hawley retainer
(HR).3−5

Bibliometrics refers to the statistical analysis of academic publica-
tions related to a particular research subject(s).6 It includes the use of
quantitative measures such as the Eigenfactor, the normalized Eigenfac-
tor, the journal impact factor (JIF) and the 5−year journal impact factor
(5−JIF). These metrics are derived from the quality and number of cita-
tions that an article published in a journal receives and are key factors in
the perception of a journal’s position within its research domain.7 The
number of citations an article receives can, therefore, be used as an indi-
cation of the significance that it has had within the research landscape
and can be employed as a performance indicator for authors’ research
activity.8

Bibliometrics can also provide insight related to publication and
authorial features concerning specific research domains. Although bib-
liometric analysis does not determine clinical effectiveness, it can map
influence and citation impact. Study characteristics and research meth-
odologies used by investigators in articles with high numbers of citations
can be identified. Consequently, the trends, patterns and impacts of rele-
vant published literature can be determined. Furthermore, it may enable
the identification of research areas in which a greater emphasis is being
placed to better inform the evidence base.

Numerous bibliometric investigations have been undertaken in
orthodontic domains such as clear aligner therapy, temporary anchorage
devices, accelerated orthodontics and lingual orthodontics.6,9−11 None,
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however, appear to have been undertaken in relation to orthodontic
retention and retainers.

The aim of the investigation was to undertake a bibliometric analysis
of the 100 most−cited articles on orthodontic retention and retainers.
The findings may help identify the research areas within this domain
where potentially impactful research has been carried out, inform future
relevant scholarly activity and may help identify current unresolved
clinical questions.

Methods

The study was undertaken in accordance with the bibliometric
reviews of the biomedical literature (BIBLIO) preliminary guidelines
(Appendix 1).12

A search of the Web of Science Core Collection (Clarivate Analytics,
Philadelphia, Pa) database was conducted to determine all potentially
relevant articles, irrespective of publication type or language in which
the articles were written. The customised keyword−based search string
using Boolean logic was developed in collaboration with a university
librarian to search the Web of Science Database ((orthodontic* OR fixed
OR removable OR Hawley OR "vacuum−formed" OR bonded) NEAR/2
retainer*) OR (retention NEAR/2 orthodontic*) OR “fixed retainer*” OR
‘fixed lingual retainer*’ OR ((Spring OR thermoplastic OR Begg OR Essix
OR “clear plastic” OR Barrer) NEAR/2 retainer*). Search fields included
‘Title’, ‘Abstract’ and ‘Keywords’.

The search and data documentation was carried out on one date, Feb-
ruary 3rd, 2026, to reduce the risk of possible bias associated with con-
tinuous database updates.

Eligibility for inclusion was undertaken by the screening of titles,
abstracts and full texts by two reviewers independently. Where disagree-
ment occurred, agreement was obtained via discussion. Initial screening
involved the exclusion of articles not written in the English language,
animal studies and non−orthodontic related articles. Further screening
involved the exclusion of editorials, letters to the editor, news items,
book reviews, and other non−pertinent published material.

Relevant data related to the 100 most−cited articles were sourced
from the Web of Science Core Collection and were recorded on Microsoft
(Redmond, Wash) Excel spreadsheets. These included article titles,
names and number of authors per article, journal of publication, country
of affiliation of first named author, year of publication and citation num-
ber.

The two reviewers determined the study design by assessing the
abstract and the methodology section of each article. Following a pre-
liminary assessment of the 30 most highly cited articles, each study was
categorised according to one of the following study types:

� Review.
� Clinical.
� In−vitro.
� Cross−sectional questionnaire surveys.
� Other.

Additional classification of articles incuded that related to the key
focus of the articles and a determination of whether the article focus
related to BRs and/or RRs.

The Journal Citation Reports (Clarivate Analytics) database was
sourced to retrieve information regarding the 2025 Journal Impact Fac-
tor (JIF), 5−year Journal Impact Factor (5−JIF), Eigenfactor Score, Nor-
malized Eigenfactor, Article influence score, Immediacy Index and the
position within the Category of “Dentistry, Oral Surgery & Medicine,”
or other, according to Web of Science Core Collection.

Mapping of key author collaboration networks was undertaken by
VOSviewer (Centre for Science and Technology Studies, Leiden Univer-
sity, Leiden, The Netherlands).

Statistical analysis was conducted with SPSS (version 29; IBM, New
York, US).
2

Inter−reviewer agreement for screening and classification was
undertaken using the Cohen Kappa coefficient.

Results

Table 1 shows that clinical studies (n = 52; 52%) comprised over
half of the most cited articles. Nineteen (19%) studies were RCTs.

Forty−two (42%) studies focused solely on BRs and 34 (34%)
focused on RRs. Fifteen (15%) articles included investigation of patient
satisfaction and experiences, and six (6%) were cross−sectional ques-
tionnaire survey studies carried out among orthodontists regarding their
retention practices and protocols Fig. 1.

The 100 most cited articles were published in a total of 21 journals or
other sources with the articles recording a total of 9613 citations. The
mean (standard deviation [SD]) number of citations per article was
96.13 (41.3).

Table 2 shows the characteristics of the journals in which two or
more of the top 100 most−cited articles were published.

Articles published in the AJO−DO had a total of 4293 (44.7%) cita-
tions followed by articles published in the EJO which recorded an over-
all number of 1424 (14.8%) citations. Articles in the JCO (n = 833;
8.7%) recorded the next highest number of citations followed by the
Angle Orthodontist (n = 618; 6.4%) and the Journal of Orthodontics
(n = 284; 3.0%) Fig. 2.

Almost one in six (n = 1449; 15.1%) of the total citations were asso-
ciated with RCT articles, with 9.1% (n = 872) of the citations related to
systematic review articles and 875 (9.1%) citations allied with narrative
review articles Fig. 3.

The mean (SD) number of authors per article was 3.29 (1.9) [Maxi-
mum 10; Minimum 1]. The number of countries to which first authors
were affiliated totalled 21 Fig. 4.

Table 3 shows that the United States (US) and the United Kingdom
each had three institutions from which two or more articles were within
the top 100 cited articles.

Table 4 shows the top 10 authors by times cited.
The Cohen Kappa coefficient for screening and classification was

0.91 and 0.93 respectively, indicating excellent inter−rater agreement
Fig. 5.

Discussion

The objective of the present investigation was to carry out a biblio-
metric analysis to identify and assess research articles concerning ortho-
dontic retention and retainers. Investigation of the most−cited articles
on a research topic can be a valuable data−led mode of determining
influential research, authors, collaborations and to map the topic’s evo-
lution. That orthodontic retention is a key stage following fixed appli-
ance and clear aligner therapy for almost all patients highlights the
relevance of this analysis. The relatively high number of citations within
the cohort mixes robust experimental methodologies, such as RCTs with
large observational datasets and methodological syntheses, indicating a
developed research area with both theoretical and practical aspects. The
findings indicated that the AJO−DO was the journal in which most
articles were published, and the United States was the country with
which first−named authors were most frequently affiliated. The findings
also included new data regarding the types of relevant research that is
most cited.

That the AJO−DO was the journal in which articles were most fre-
quently published aligned with similar bibliometric studies concerning
orthodontic research domains.6,8,10,11,112−117 That a relatively small
number of journals published the majority of articles and were the recip-
ients of most citations was suggestive of Bradford’s Law.10 This Law
relates to the phenomenon in library science whereby a small “nucleus”
group of journals publish most articles related to a specific topic with a
greater number of journals producing a lesser number of relevant
articles.



Table 1
100 most-cited articles in descending order of the total number of citations received.

Rank Author and year
of publication

Title Type of
Study

Times
Cited,
WoS
Core

Journal
title/
source

Citation
Density
(citations
per year)

1 Littlewood et al.13 2016 Retention procedures for stabilising tooth position after treatment with orthodontic braces Rev 220 CDSR 22
2 Sheridan et al.14 1993 Essix retainers: fabrication and supervision for permanent retention. Rev 195 JCO 5.91
3 Zachrisson15 1977 Clinical experience with direct−bonded orthodontic retainers Other 188 JCO 3.92
4 Artun et al.16 1997 A 3−year follow−up study of various types of orthodontic canine−to−canine retainers Clinical 185 EJO 6.61
5 Delacruz et al.17 1995 Long−term changes in arch form after orthodontic treatment and retention Clinical 183 AJO−DO 6.1
6 Hichens et al.18 2007 Cost−effectiveness and patient satisfaction: Hawley and vacuum−formed retainers Clinical 179 EJO 9.94
7 Katsaros et al.19 2007 Unexpected complications of bonded mandibular lingual retainers Other 172 AJO−DO 9.56
8= Bearn20 1995 Bonded orthodontic retainers − a review Rev 168 AJO−DO 5.6
8= Dahl and Zachrisson21 1991 Long−term experience with direct−bonded lingual retainers. Other 168 JCO 4.94
10 Al Yami et al.22 1999 Stability of orthodontic treatment outcome: Follow−up until 10 years postretention Clinical 165 AJO−DO 6.35
11 Sharpe et al.23 1987 Orthodontic relapse, apical root resorption, and crestal alveolar bone levels Clinical 163 AJO−DO 4.29
12 Booth et al24 2008 Twenty−year follow−up of patients with permanently bonded mandibular canine−to

−canine retainers
Clinical 162 AJO−DO 9

13= Littlewood et al.25 2017 Retention and relapse in clinical practice Rev 157 ADJ 19.63
13= Sadowsky et al26 1994 Long−term stability after orthodontic treatment − nonextraction with prolonged retention Clinical 157 AJO−DO 5.06
15 Rowland et al.27 2007 The effectiveness of Hawley and vacuum−formed retainers: A single−center randomized

controlled trial
Clinical 154 AJO−DO 8.56

16 Johnston and Littlewood28

2015
Retention in orthodontics Rev 151 BDJ 16.78

17 Renkema et al.29 2011 Long−term effectiveness of canine−to−canine bonded flexible spiral wire lingual retainers Clinical 150 AJO−DO 10.71
18 Pandis et al.30 2007 Long−term periodontal status of patients with mandibular lingual fixed retention Clinical 137 EJO 7.61
19 Melrose and Millett31 1998 Toward a perspective on orthodontic retention? Rev 135 AJO−DO 4.82
20 Al−Omiri and Abu Alhaija32

2006
Factors affecting patient satisfaction after orthodontic treatment CSQ 132 Angle Orthod. 6.95

21 Pratt et al.33 2011 Evaluation of retention protocols among members of the American Association of Ortho-
dontists in the United States

CSQ 127 AJO−DO 9.07

22 Al−Moghrabi et al.34 2017 Compliance with removable orthodontic appliances and adjuncts: A systematic review and
meta−analysis

Rev 126 AJO−DO 15.75

23= Artun et al.35 1996 Long−term stability of mandibular incisors following successful treatment of class II, divi-
sion 1, malocclusions

Clinical 124 Angle Orthod. 4.28

23= Renkema et al.36 2013 Gingival labial recessions in orthodontically treated and untreated individuals: a case con-
trol study

Clinical 124 JCP 10.33

25 Stormann and Ehmer37 2002 A prospective randomized study of different retainer types. Clinical 123 JOO 5.13
26= Levin, et al.38 The association of orthodontic treatment and fixed retainers with gingival health Clinical 118 JP 6.94
26= Littlewood, et al.39 Orthodontic retention: A systematic review Rev 118 JO 6.21
26= Renkema et al.40 2009 A survey on orthodontic retention procedures in the Netherlands CSQ 118 EJO 7.38
26= Valiathan and Hughes41 2010 Results of a survey−based study to identify common retention practices in the United States CSQ 118 AJO−DO 7.38
30 Gardner and Chaconas42 1984 Posttreatment and post−retention changes following orthodontic therapy Clinical 116 Angle Orthod. 2.37
31 Padmos et al.43 2018 Epidemiologic study of orthodontic retention procedures CSQ 114 AJO−DO 16.29
32 Shaughnessy et al.44 2016 Inadvertent tooth movement with fixed lingual retainers Other 112 AJO−DO 11.2
33 Pratt et al.45 2011 Patient compliance with orthodontic retainers in the postretention phase CSQ 106 AJO−DO 7.57
34 Tsomos et al.46 2014 Objective assessment of patient compliance with removable orthodontic appliances A cross

−sectional cohort study
Other 104 Angle Orthod. 8.67

35 Artun47 1984 Caries and periodontal reactions associated with long−term use of different types of bonded
lingual retainers

Clinical 102 AJO−DO 7.85

36 Pazera et al48 2012 Severe complication of a bonded mandibular lingual retainer Other 101 AJO−DO 7.77
37= Al−Moghrabi, et al.49 2018 Effects of fixed vs removable orthodontic retainers on stability and periodontal health: 4

−year follow−up of a randomized controlled trial
Clinical 100 AJO−DO 14.29

37= Sauget et al.50 1997 Comparison of occlusal contacts with use of Hawley and clear overlay retainers Clinical 100 AJO−DO 3.57
39 Vaden et al.51 1997 Relapse revisited Other 98 AJO−DO 3.5
40 Al−Moghrabi et al.52 2016 The effects of fixed and removable orthodontic retainers: a systematic review Rev 95 Prog Orthod. 10.56
41= Kucera and Marek53 2016 Unexpected complications associated with mandibular fixed retainers: A retrospective study Clinical 93 AJO−DO 9.3
41= Tacken et al.54 2010 Glass fibre reinforced versus multistranded bonded orthodontic retainers: a 2 year prospec-

tive multi−centre study
Clinical 93 EJO 6.2

43 Singh et al.55 2009 Orthodontic retention patterns in the United Kingdom CQS 91 JO 5.35
44 Forde et al.56 2018 Bonded versus vacuum−formed retainers: a randomized controlled trial. Part 1: stability,

retainer survival, and patient satisfaction outcomes after 12 months
Clinical 90 EJO 12.86

45= Cole et al.57 2019 Evaluation of fit for 3D−printed retainers compared with thermoform retainers IV 89 AJO−DO 14.83
45= Littlewood, et al.58 2006 Retention procedures for stabilising tooth position after treatment with orthodontic braces Rev 89 CDSR 4.45
47= Lai et al.59 2013 Orthodontic retention procedures in Switzerland. CQS 85 Swiss Dent J 7.73
47= Lindauer and Shoff60 Comparison of Essix and Hawley retainers. Other 85 JCO 3.04
49 Mai et al61 2014 Comparison of vacuum−formed and Hawley retainers: A systematic review Rev 82 AJO−DO 7.45
50 Little et al.62 1990 Serial extraction of 1st premolars − postretention evaluation of stability and relapse Clinical 81 Angle Orthod. 2.31
51= Iliadi, et al.63 2015 Failure of fixed orthodontic retainers: A systematic review Rev 77 J Dent 7.7
51= Kravitz et al.64 2017 Memotain: A CAD/CAM nickel−titanium lingual retainer Other 77 AJO−DO 9.63
53 Zachrisson65 2007 Long−term experience with direct−bonded retainers: update and clinical advice. Other 77 JCO 4.28
54= Gardner et al.66 2003 Wear comparison of thermoplastic materials used for orthodontic retainers IV 75 AJO−DO 3.41
54= Heier et al.67 1997 Periodontal implications of bonded versus removable retainers Clinical 75 AJO−DO 2.68
54= Meade and Millett4 2013 Retention protocols and use of vacuum−formed retainers among specialist orthodontists CQS 75 JO 5.77
57= Foek et al.68 2008 Survival of flexible, braided, bonded stainless steel lingual retainers: a historic cohort study Clinical 74 EJO 4.35
57= Strunga et al.69 2023 Artificial intelligence systems assisting in the assessment of the course and retention of

orthodontic treatment
Rev 74 HEALTHCARE 37

59= Karaman et al.70 2002 Four applications of reinforced polyethylene fiber material in orthodontic practice Other 72 AJO−DO 3.13

(continued)
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Table 1 (Continued)

Rank Author and year
of publication

Title Type of
Study

Times
Cited,
WoS
Core

Journal
title/
source

Citation
Density
(citations
per year)

59= Rose et al.71 2002 Clinical comparison of a multistranded wire and a direct−bonded polyethylene ribbon
−reinforced resin composite used for lingual retention

Clinical 72 QI 3.13

59= Thickett and Power72 2010 A randomized clinical trial of thermoplastic retainer wear Clinical 72 EJO 4.5
62 Bearn et al.73 1997 Bonded orthodontic retainers: The wire−composite interface IV 70 AJO−DO 2.41
63= Farhadian et al.74 2016 Streptococcus mutans counts in patients wearing removable retainers with silver nanopar-

ticles vs those wearing conventional retainers: A randomized clinical trial
Clinical 69 AJO−DO 6.9

63= Kartal and Kaya75 2019 Fixed Orthodontic Retainers: A Review Rev 69 TJO 11.5
65 Karaman, et al.76 2003 A practical method of fabricating a lingual retainer Other 68 AJO−DO 3.09
66= Artun et al77 1987 Hygiene status associated with different types of bonded, orthodontic canine−to−canine

retainers − a clinical−trial
Clinical 66 JCP 1.69

66= Gill et al.78 2007 Part−time versus full−time retainer wear following fixed appliance therapy: a randomized
prospective controlled trial.

Clinical 66 WJO 3.47

66= Zachrisson79 1997 Important aspects of long−term stability. Other 66 JCO 2.36
69 Arn et al.80 2020 The effects of fixed orthodontic retainers on periodontal health: A systematic review Rev 65 AJO−DO 10.83
70= Tynelius et al.81 2010 Five−year postretention outcomes of three retention methods−a randomized controlled

trial
Clinical 64 EJO 6.4

70= Zachrisson82 2015 Multistranded wire bonded retainers: From start to success Other 64 AJO−DO 6.4
72= Jaderberg et al.83 2012 Removable thermoplastic appliances as orthodontic retainers−a prospective study of differ-

ent wear regimens
Clinical 62 EJO 4.77

72= Storey et al.84 2018 Bonded versus vacuum−formed retainers: a randomized controlled trial. Part 2: periodontal
health outcomes after 12 months

Clinical 62 EJO 8.86

74= Aasen and Espeland85 2005 An approach to maintain orthodontic alignment of lower incisors without the use of
retainers

Clinical 61 EJO 3.05

74= Mollov et al.86 2010 Patient attitudes toward retention and perceptions of treatment success CQS 61 Angle Orthod. 4.07
74= Nasef et al.87 2014 Virtual techniques for designing and fabricating a retainer Other 61 AJO−DO 5.55
77= Egli et al.88 2017 Indirect vs direct bonding of mandibular fixed retainers in orthodontic patients: Comparison

of retainer failures and posttreatment stability. A 2−year follow−up of a single−center
randomized controlled trial

Clinical 60 AJO−DO 6.67

77= Kang et al.89 2011 Release of bisphenol A from resin composite used to bond orthodontic lingual retainers Other 60 AJO−DO 4.29
77= Pandis et al.90 2013 Survival of bonded lingual retainers with chemical or photo polymerization over a 2−year

period: A single−center, randomized controlled clinical trial
Clinical 60 AJO−DO 5

77= Taner and Aksu91 2012 A prospective clinical evaluation of mandibular lingual retainer survival Clinical 60 EJO 4.62
77= Taner et al.92 2004 Evaluation of dental arch width and form changes after orthodontic treatment and retention

with a new computerized method
Clinical 60 AJO−DO 2.86

77= Tynelius et al.93 2013 A randomized controlled trial of three orthodontic retention methods in Class I four premo-
lar extraction cases − stability after 2 years in retention

Clinical 60 OCR 5

83= Al−Nimri et al.94 2009 Gingival health and relapse tendency: a prospective study of two types of lower fixed
retainers

Clinical 59 AOJ 3.69

83= Demir et al.95 2012 Comparison of retention characteristics of Essix and Hawley retainers Clinical 59 KJO 4.54
83= O’Rourke et al.96 2016 Effectiveness of bonded and vacuum−formed retainers: A prospective randomized con-

trolled clinical trial
Clinical 59 AJO−DO 6.56

83= Saleh et al.97 2017 Acceptability comparison between Hawley retainers and vacuum−formed retainers in
orthodontic adult patients: a single−centre, randomized controlled trial

Clinical 59 EJO 7.38

87= Sun et al.98 2011 Survival Time Comparison between Hawley and Clear Overlay Retainers: A Randomized
Trial

Clinical 58 JDR 4.14

88 Zachrisson99 1982 The bonded lingual retainer and multiple spacing of anterior teeth. Other 58 Sw Dent J 1.32
89= Di Venere et al.100 2017 Correlation between parodontal indexes and orthodontic retainers: prospective study in a

group of 16 patients.
Clinical 57 Oral&

Implantology
7.13

89= Salehi et al.101 2013 Comparison of survival time between two types of orthodontic fixed retainer: a prospective
randomized clinical trial

Clinical 57 Prog Orthod 4.75

89= Steinnes et al.102 2017 Stability of orthodontic treatment outcome in relation to retention status: An 8−year follow
−up

Clinical 57 AJO−DO 7.13

89= Wolf et al.103 2015 Novel lingual retainer created using CAD/CAM technology. Evaluation of its positioning
accuracy

Other 57 JOO 5.7

93 Dyer et al.104 2012 Relapse revisited−again Other 56 AJO−DO 4.31
94= Baysal et al.105 2012 Comparison of three different orthodontic wires for bonded lingual retainer fabrication IV 55 KJO 3.93
94= Shawesh et al.106 2010 Hawley retainers full− or part−time? A randomized clinical trial Clinical 55 EJO 3.67
94= Vandevska−Radunovic

et al.107 2013
Retention: type, duration and need for common guidelines. A survey of Norwegian ortho-

dontists.
CQS 55 Orthod (Chic) 4.58

97= Eliades et al.108 2011 Release of bisphenol−A from a light−cured adhesive bonded to lingual fixed retainers IV 54 AJO−DO 3.6
97= Turkoz et al.109 2012 Influence of thermoplastic retainers on Streptococcus mutans and Lactobacillus adhesion Clinical 54 AJO−DO 4.15
97= Zachrisson110 1995 Third−generation mandibular bonded lingual 3−3 retainer. Other 54 JCO 1.74
100 Tynelius et al.111 2010 Evaluation of orthodontic treatment after 1 year of retention−a randomized controlled trial Clinical 53 EJO 3.53

Key: WoS: Web of Science. SR: Systematic review. CDSR: Cochrane Database of Systematic Reviews. RR: Removable retainer. BR: Bonded retainer. JCO: Journal
of Clinical Orthodontics. PCS: Prospective cohort study. EJO: European Journal of Orthodontics. AJO−DO: American Journal of Orthodontics and Dentofacial
Orthopaedics. ADJ: Australian Dental Journal. BDJ: British Dental Journal. CSQ: Cross−sectional questionnaire. Angle Orthod: Angle Orthodontist. CQS: Cross
−sectional questionnaire survey. JP: Journal of Periodontology. JO: Journal of Orthodontics. Prog Orthod: Progress in Orthodontics. IV: In−vitro. Swiss Dent J:
Swiss Dental Journal. J Dent: Journal of Dentistry. QI: Quintessence International. TJO: Turkish Journal of Orthodontics. WJO: World Journal of Orthodontics.
OCR: Orthodontics and Craniofacial Research. AOJ: Australian Orthodontic Journal. KJO: Korean Journal of Orthodontics. JDR: Journal of Dental Research. Sw
Dent J: Swedish Dental Journal. JOO: Journal of Orofacial Orthopedics. Orthod (Chic): Orthodontics: The Art and Practice of Dentofacial Enhancement.
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Fig. 1. Flow chart to show article selection. Outlines the selection pro-
cess for the 100 most−cited articles. Flow chart to show article selec-
tion. Table 1 lists the articles included in the present study in
descending order of the total number of citations received. Not only did
the 2016 iteration of the Cochrane review on ‘Retention procedures for
stabilising tooth position after treatment with orthodontic braces’ by
Littlewood and colleagues13 was the most highly cited article, it also
recorded the highest citation density.

ARTICLE IN PRESS
JID: YSODO [m5GeS;August 11, 2026;15:00]

M.J. Meade and E. Davies Seminars in Orthodontics 00 (2026) 1−11
It is likely that iterations of the relevant Cochrane reviews were so
highly cited is not a surprise as these reviews are generally considered
to be gold standard by many.118

The 2016 version of the review by Littlewood and colleagues13 was
the most highly cited article. It also recorded the highest citation density
in the present study. The citation density relates to the mean number of
citations an article receives each year since the year of publication. By
accounting for the number of years since publication, the citation
5

density metric can enable a potentially more contextually accurate
assessment of an article’s impact.

The present review indicated that 19% of the studies were RCTs. This
contrasted with 4% among the top 50 most−cited studies concerning
temporary anchorage devices10 and 12% of the top 50 most−cited inves-
tigations related to CAT112 and accelerated orthodontics.119 The rela-
tively larger number in this study may have been indicative of the
relatively shorter timeframe in which those newer technologies have



Table 2
Top 10 journals, and journal metrics, by frequency of number of cited retention publications (N = 100).

Source N (%) 2025 JIF Dentistry, Oral Surgery
&Medicine
Rank by IF

Eigenfactor
Score

Normalized
Eigenfactor

Article
influence score

5−Year
JIF

Immediacy
Index

AJO−DO 43 (43) 3.0 31/163 0.00577 1.29294 0.735 3.3 1.0
EJO 16 (16) 2.7 40/163 0.00244 0.54833 0.708 3.1 0.9
JCO+ 7 (7.0) + + + + + + +

Angle Orthod 6 (6.0) 3.2 27/163 0.00319 0.71599 0.818 3.7 1.1
JO 3 (3.0) 1.5 101/163 0.00089 0.20098 0.426 1.6 0.4
CDSR 2 (2.0) 9.4 17/332* 0.06671 14.94377 3.51 10.3 1.8
KJO 2 (2.0) 2.3 54/163 0.00087 0.19491 0.538 2.3 0.6
JOO 2 (2.0) 2.1 97/163 0.00106 0.23773 0.472 2.1 0.3
Prog Orthod 2 (2.0) 5.0 10/163 0.00209 0.46949 1.107 4.8 0.8
J Clin Period 2 (2.0) 6.8 4/163 0.01037 2.32473 1.71 8.2 1.1
Others 15 (15.0)

N: number. JIF: Journal Impact Factor. IF: Impact factor. AJO−DO: American Journal of Orthodontics and Dentofacial
Orthopedics. EJO: European Journal of Orthodontics. JCO: Journal of Clinical Orthodontics; +: information not available.
Angle Orthod: Angle Orthodontist. JO: Journal of Orthodontics. CDSR: Cochrane Database of Systematic Reviews. KJO:
Korean Journal of Orthodontics. JOO: Journal of Orofacial Orthopedics. Prog Orthod: Progress in Orthodontics. J Clin
Period: Journal of Clinical Periodontology. Metrics as per 2025 data from Clarivate Analytics.

Fig. 2. Number of articles by year (N=100). Shows that the articles were published between 1976 and 2023 and that 58% of the articles were published in the eleven
−year period from 2007 to 2017.
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been employed in orthodontics and, consequently, the period in which
this study type could have been undertaken.

Research concerning BRs appeared to be commonplace among
the articles. This may have reflected the ongoing relevant research
in this domain where evolving technology, new materials and
modes of manufacture have prompted investigations into the devel-
opment of more efficacious bonded retention protocols. It may have
also reflected that the increasing use of BRs reported by orthodont-
ists in cross−sectional surveys.120 It may also be indicative of the
complications associated with BRs reported in highly cited
papers19,44 are driving research interest in the role of computer
−aided design and computer−aided manufacturing in the manufac-
ture of retainers.121
6

The total number of authors of the top 100 cited articles in the pres-
ent review was 329. This was greater than the 251 recorded in Tarazona
and colleagues’ analysis of the 100 most−cited articles in orthodontics.7

However, it was less than the 351 to 458 recorded in the analysis of the
top 100 cited articles related to orthodontic RCTs,116 artificial intelli-
gence in orthodontics and orthognathic surgery,122 and systematic
reviews and meta−analyses in orthodontics.123 The higher authorial
numbers in these studies may have reflected the trend towards increased
numbers of authors observed in the biomedical literature over the past
two decades.124 Bigger research centres, superior methodological pro-
cesses and collaboration between centres are thought to have played a
role in this phenomenon.125 That there is room for increased collabora-
tion between centres concerning orthodontic retention research is



Fig. 4. Number of articles by country (N=100). Show that the United States (n = 23; 23%) and the United Kingdom (n = 18; 18%) were the two countries which
recorded most first author affiliations. [Note that only years prior to 1990 in which articles were published are shown].

Fig. 3. Number of articles by journal of publication (N=100). Illustrates that the AJO−DO was the journal in which articles were most frequently published.
[Key: AJODO: American Journal of Orthodontics/American Journal of Orthodontics and Dentofacial Orthopaedics; EJO: European Journal of Orthodontics; JCO: Jour-
nal of Clinical Orthodontics; AO: Angle Orthodontist; CDSR: Cochrane Database of Systematic Reviews; KJO: Korean Journal of Orthodontics; JCP: Journal of Clinical
Periodontology; Prog Orth: Progress in Orthodontics].
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Fig. 5. Author collaboration network. Indicates the author collaboration network which includes 39 connected authors categorised into six distinct clusters.
[Collaboration networks between authors (defined as more than one collaboration). The size of the nodes is proportional to the number of articles published by each
author. The thickness of the connecting line indicates the strength of the connection.]

Table 3
Institutions with 2 or more cited articles in the top 100.

Rank Institution Country Articles in top 100 (N)

1. University of Oslo Norway 8
2. Queen Mary University London UK 6
3.= St Lukes Hospital UK 4
3.= University of Bern Switzerland 4
5.= University of Washington US 3
5.= Radboud University Nijmegen Netherlands 3
5.= Virginia Commonwealth University US 3
8.= University of North Carolina US 2
8.= University of Athens Greece 2
8.= Jordan Science University Jordan 2
8.= University of Tennessee Tennessee 2
8.= Free University Brussels Belgium 2
8.= University of Manchester UK 2
8.= Malmo University Sweden 2
8.= Hacettepe University Turkey 2

Table 4
Top 10 authors by number of citations

Rank Author Times cited (n) Articles in Top 100 (n)

1 Simon J. Littlewood 887 7
2 Christos Katsaros 823 8
3 Anne−Marie Renkema 763 6
4 Bjorn U Zachrisson 675 7
5 David R Bearn 665 5
6 Nikolaos Pandis 660 7
7 Jon Artun 660 5
8 Declan Millett 637 5
9 Ewald Bronkhorst 477 4
10 Peter A Shapiro 434 3

ARTICLE IN PRESS
JID: YSODO [m5GeS;August 11, 2026;15:00]

8

M.J. Meade and E. Davies Seminars in Orthodontics 00 (2026) 1−11



ARTICLE IN PRESS
JID: YSODO [m5GeS;August 11, 2026;15:00]

M.J. Meade and E. Davies Seminars in Orthodontics 00 (2026) 1−11
indicated in the relatively small number of connected authors noted in
the present bibliometric review.

The number of countries to which first authors were affiliated was
21. This was the similar to the 22 recorded in investigations related to
the100 most−cited articles in orthodontics,7 23 in a similar analysis of
RCTs in orthodontics,116 and 24 in a bibliometric analysis of artificial
intelligence in orthodontics and orthognathic surgery.122 The US was
the most common country of affiliation for the first named author. This
aligned with the findings of several bibliometric analyses in related to
different orthodontic topics.7,8,116,117,126 However, the institute with
the most articles in the top 100 was based in Norway − University of
Oslo, with eight. The same institute also had the distinction of having
the third most126 and most7 articles in two bibliometric studies of the
100 most−cited articles in orthodontics.7

The limitations of the present study require acknowledgement. The
search for the 100 most−cited articles was undertaken via one data-
base only. Although this corresponded with the predominant method-
ology undertaken within the orthodontic bibliometric research
landscape, and employed the database used in numerous other biblio-
metric investigations,6,8,11,112−114,127 searches in additional databases
may have changed the list of studies presented here. However, by
employing one database only, it minimised the risk of data duplica-
tion, averted potential discrepancies in the formatting of metadata,
and enabled predictable tracking of citations without requiring sophis-
ticated merging applications. Articles written in non—English lan-
guages were excluded from evaluation. In addition, it must be noted
that even if the number of citations is suggestive of the influence of an
article, time is required for an article to accrue citations which means
that recently published articles of importance cannot be yet considered
for inclusion and that highly cited articles are not indicative of reten-
tion protocols that must be employed. Moreover, the presence of self
−citations, which was not investigated here, and the possible tendency
by some researchers to cite articles from specific sources means that
the use of the number of citations only is not adequate in the judgment
of the value of an article.

However, the findings of the analysis presented here provide
researchers with new data on which to reflect when undertaking rele-
vant investigations.
Conclusions

This appeared to be the first investigation to undertake a bibliomet-
ric evaluation of the 100 most−cited articles on orthodontic retention
and retainers. More than half of the included articles were published in
the AJODO and the EJO and the US was the country to which first
named authors were most affiliated. A wide range of article types were
highly cited with almost one in six (n = 1449; 15.1%) of the total cita-
tions were associated with RCT articles

And while acknowledging the limitations of bibliometric research,
the relatively small number of connected authors suggested that there is
room for increased collaboration between centres concerning orthodon-
tic retention research.
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117. Fernandes EC, J�unior MB, Tôrres AC, de Oliveira N�obrega FJ, Santos PB. The 100
most−cited articles in orthodontic journals in the last 20 years. Am J Orthod Dentofa-
cial Orthop. 2022;161:e260.

118. Pandis N. Randomized clinical trials (RCTs) and systematic reviews (SRs) in the con-
text of evidence−based orthodontics (EBO). Sem Orthod. 2013;19:142–157.

119. Alsulaiman AA, Alsulaiman OA. Accelerated orthodontics: a descriptive bibliometric
analysis of the top 50 cited articles from 2012 to 2023. Clin Pract. 2024;14:1716–
1736.

120. Meade MJ, Lin TH. Retainer preferences and retention protocols of orthodontists: a
scoping review. Semin Orthod. 2026. https://doi.org/10.1053/j.sodo.2026.06.008.
Article in press.

121. Cornelis MA, Cattaneo PM. Retention in Orthodontics: an evidence−based overview.
Sem Orthod. 2025. https://doi.org/10.1053/j.sodo.2025.11.002.

122. Wong KF, Lam XY, Jiang Y, Yeung AW, Lin Y. Artificial intelligence in orthodontics
and orthognathic surgery: a bibliometric analysis of the 100 most−cited articles.
Head Face Med. 2023;19:38.

123. Selvaraj M, Nivethitha B, Varshitha P, Sangeetha U, Madhan B. A bibliometric analy-
sis of the 100 top−cited systematic review and meta−analysis in Orthodontics. Dent
Press J Orthod. 2024;29:e242401.

124. Meade MJ, Ju X, Jamieson LM. Conflict of interest and funding reporting by articles
published in orthodontic journals: a cross−sectional investigation. J Dent.
2026;166:106312.

125. Jakab M, Kittl E, Kiesslich T. How many authors are (too) many? A retrospective,
descriptive analysis of authorship in biomedical publications. Scientometrics.
2024;129(3):1299–1328.

126. Hui J, Han Z, Geng G, Yan W, Shao P. The 100 top−cited articles in orthodontics
from 1975 to 2011. Angle Orthod. 2013;83:491–499.

127. Polizzi A, Boato M, Serra S, D’Ant�o V, Leonardi R. Applications of artificial intelli-
gence in orthodontics: a bibliometric and visual analysis. Clin Oral Investig.
2025;29:1–4.

http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0094
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0094
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0095
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0095
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0095
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0096
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0096
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0096
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0097
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0097
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0097
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0098
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0098
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0098
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0099
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0099
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0100
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0100
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0100
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0100
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0101
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0101
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0101
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0102
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0102
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0102
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0103
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0103
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0103
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0103
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0103
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0104
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0104
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0105
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0105
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0106
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0106
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0107
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0107
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0107
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0108
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0108
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0108
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0109
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0109
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0109
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0109
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0109
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0109
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0109
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0110
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0110
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0111
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0111
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0111
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0112
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0112
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0112
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0113
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0113
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0114
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0114
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0115
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0116
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0116
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0117
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0117
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0117
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0117
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0117
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0117
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0118
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0118
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0119
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0119
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0119
https://doi.org/10.1053/j.sodo.2026.06.008
https://doi.org/10.1053/j.sodo.2025.11.002
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0122
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0122
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0122
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0123
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0123
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0123
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0124
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0124
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0124
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0125
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0125
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0125
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0126
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0126
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0127
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0127
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0127
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0127
http://refhub.elsevier.com/S1073-8746(26)00081-2/sbref0127

	A bibliometric analysis of the 100 most-cited articles on orthodontic retention and retainers
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Patient consent
	Declaration of competing interest
	CRediT authorship contribution statement
	Supplementary materials
	References


