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We sought to conduct a bibliometric analysis and review of the most cited publications relating to rugby since 2000 in order to
identify topics of interest and those that warrant further investigations. Clarivate Web of Science database was used to perform
a literature search using the search term “rugby.” The top 200 papers by citation count were extracted and reviewed for the
inclusion criteria: all subjects were rugby players. The top 50 manuscripts were included for analysis of author, publication year,
country of lead authors, institution, journal name and impact factor, topic, participant sex, and level of rugby. The total number of
citations was 9,071 (average of 181.4 citations/article), with an average journal impact factor of 7.21; the top article was cited
407 times at the time of analysis. The most frequent publication was the Journal of Strength and Conditioning Research (26%),
followed by the British Journal of Sports Medicine (20%) and the Journal of Sports Sciences (18%). Forty-eight (96%) of the
manuscripts contained only male subjects, with 1 manuscript including females only and 1 manuscript containing mixed sexes.
Thirty-three (66%) of the manuscripts focused on professional rugby players, with the next highest player group being mixed levels
(10%). Twenty-eight (56%) concentrated on topics regarding strength and conditioning, 11 (22%) on injury, and 4 (8%) on
physiology. Despite rugby being one of the most injurious sports and community players representing the largest component of
the player pool, most of the top-cited rugby articles are cohort studies of professional male athletes focused on performance and
strength and conditioning, noting the bias in research towards socially relevant topics that may not impact the majority of
stakeholders and long-term health of rugby athletes. These findings highlight the need for further research among women and
community athletes and on topics in injury prevention.

1. Introduction

Rugby is the most popular team collision sport, with 9.6
million players in over 123 countries, including 2.7 million
female players [1]. Specifically, participation numbers tend
to be highest in Europe and Africa, with the most prominent
individual countries participating being England, Australia,
South Africa, and other Commonwealth countries [1].

In recent years, the World Rugby Federation has created
several initiatives to increase women’s participation and
equity in rugby, including a strategic initiative with the
International Working Group on Women & Sport in 2022
[2]. Since 2014, the number of female players has increased
by 57%, with a fourth of registered players being women and

girls [3]. Despite these advances in participation, most of the
literature has focused on male athletes despite being well
established that male and female athletes have differing
movement demands [4], response to injury [5], and general
injury risk [6, 7]. These differences underscore the need to
study both male and female athletes participating in
rugby [8].

In tandem with the need to determine the presence of
gender disparities in rugby research and the ever-growing
popularity of rugby worldwide, a need exists to continue to
research rugby through the lens of epidemiology, sports
medicine, and injury prevention, as these data will produce
insights for rugby stakeholders and sports medicine pro-
fessionals to make informed decisions. In particular, rugby
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has the highest rate of concussion [9], paired with high
incidence of musculoskeletal injuries [10], both of which are
associated with physical and cognitive dysfunction in later
life [11-13]. Therefore, a need exists to analyze the current
state of the literature within rugby to determine trends in
research topics and areas of focus to better understand any
bias in research topics as well as any potential gaps for future
research. By highlighting gaps in the literature, researchers
will be better informed on the needs of rugby stakeholders as
they prepare to secure funding and conduct research with
the overall goal of improving the health and safety of rugby.

Network analysis using a keyword occurrence can offer
a thorough understanding of the current research on rugby
[14]. Using keyword occurrence, researchers can determine
which topic areas have had the largest impact in their re-
spective fields. This can be accomplished by determining the
connections between common keywords and keyword
combinations used in current research [15, 16]. Defining
keyword occurrence volume and clustering can highlight
important trends in the research such as heavily investigated
and emerging topics [14]. Contrarily, these trends will help
note gaps in the literature and identify needs for future re-
search and funding opportunities.

Therefore, the purpose of this study was to determine the
50 most-cited articles about rugby since the year 2000. A
secondary objective was to determine and/or visualize au-
thors, countries, and keywords relating to the top 50 articles.
Given that rugby originated in England and has the highest
concussion rate of any sport [9], we hypothesized that the
majority (i.e., greater than 50%) of the top-cited research
would be conducted in Commonwealth countries and focus
on sport-related concussions.

2. Methods

As a means of including all research pertaining to rugby,
a literature search using only the search term “rugby” was
conducted on the Clarivate Analytics Web of Science database
on May 5, 2023. No restrictions on language, journal, country
of origin, or article type were utilized. The only search re-
striction was the publication date on or after January 1, 2000.

The search produced 7,177 articles which were then sorted
from highest to lowest by number of citations. From this, the
top 200 articles were pulled to be reviewed for their relevance to
rugby for inclusion in the top 50 most cited articles list. All 200
articles were imported into Covidence software for both au-
thors (KJH and ES) to independently screen for inclusion/
exclusion based on title and abstract. Articles were included if
the sample consisted entirely of rugby athletes at any com-
petitive level. Articles were excluded if they were summary and/
or position statements, editorials, systematic reviews, or meta-
analyses. From this, 60 manuscripts remained, and both au-
thors reviewed the full texts for consensus on meeting inclusion
criteria. Seven manuscripts were excluded after a full-text re-
view, leaving 53 manuscripts. From this, the top 50 cited out of
the remaining 53 were accessed for inclusion and analysis
(Figure 1).

The top 50 manuscripts were then reviewed to obtain
variables of interest: first and/or senior author name,
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institutional affiliation (of first and/or senior author),
journal name, number of article citations, keyword, par-
ticipant sex, and level of competition. Additionally, the
journal impact factor was obtained via Clarivate Journal
Citation Reports.

Consistent with previous research [17, 18], citation
density was calculated for each article as the number of total
citations divided by the number of years since initial pub-
lication. Consistent with prior research [18] and for ease of
organization, all data organization and summary statistics
were computed using Microsoft Excel (Microsoft 365 MSO
(Version 2304), Microsoft Corporation, Redmond, WA).
Moreover, similar to previous research [17-19], due to open
access and publicly available nature of these data, in-
stitutional review board approval was not required and thus
not obtained for this study. Network analysis descriptions
are provided below using established methods [19, 20].

2.1. Network Analysis. Keyword co-occurrence was utilized
to identify keywords that appear in multiple articles and
display their appearance volume. Author keywords and
KeyWords Plus keywords provided by Web of Science were
used in the analysis. KeyWords Plus keywords were included
in the study since articles published in the British Journal of
Sports Medicine did not include keywords. A minimum of 3
keyword appearances was selected for inclusion. A 3 key-
word minimum was selected to remove keywords that did
not connect to the keyword network and reduce the com-
plexity of the visualization to allow it to be interpretable by
selecting more influential keywords to display.

The record of articles and associated keywords was
extracted from Web of Science with all listing details and
imported into VOSviewer for bibliometric analyses (Version
1.6.19; VOSviewer, Leiden University, Leiden, Netherlands)
[15]. Network analysis visualization was used for all maps
whereby a circle visualizes items, the size of which is de-
termined by its weight (i.e., the higher weight, the larger the
circle). Circle colors are chosen by the cluster it belongs to,
and lines between circles represent links. The closer the
circles are to one another, the stronger they are related [20].
The dot size visualizes the number of connections in
each image.

3. Results

The top 50 most cited articles about rugby research since
January 1, 2000, and their respective citation counts and
densities are presented in Table 1. The average number of
citations was 181.4 + 72.4 (median: 147), ranging from 122 to
407 total citations. The top citation density was found for
Hulin et al. [26] at 39.0 citations/year since publication, with
the lowest at 6.0 citations/year since publication for Baker
[60]. The average citation density per article was 12.6 £ 6.1
citations/year since publication (Table 1).

Descriptively, the majority of the articles focused on
professional athletes (66%), male athletes (96%), and topics
about strength and conditioning/player performance (58%)
followed by injury (22%). Female athletes were the focus of
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“Rugby” publications from Clarivate Web of
Knowledge database on May 5, 2023 (n=7,177)

Not top 200 citation counts

Top 200 Citations for Title and Abstract Screening
(n=200)

(n=6,977)

Failure to meet inclusion criteria

Screening of full text (n=60)

(n=140)

Failure to meet inclusion criteria (n=7)

Final Sample included for analysis (n=50)

Not top 50 citation counts (n=3)

FiGure 1: Flowchart of literature screening.

only 1 article, and mixed female and male athletes were the
focus of 1 article. The included articles were published by 138
authors from 7 countries, with Australia contributing the
most articles (articles =25; 50%) and total number of cita-
tions (citations = 4,324; 47.7%) (Table 2).

In total, these manuscripts were written by 138 authors,
with Gabbett having the most included articles (9) for a total
of 1,623 citations, followed by Fuller CW, Kemp SPT, and
Coutts A with 5 articles each with 1,264, 1,261, and 842
citations, respectively (Table 3).

The top 50 cited articles were published across 13
journals, with Impact Factors (IFs) ranging from 2.011 to
18.479 with an average IF of 7.206 + 5.756 (median: 4.415).
The Journal of Strength and Conditioning Research had the
most included articles (26%) with 2,520 total citations
(27.8%), followed by the British Journal of Sports Medicine
(20%) with 1,977 total citations (21.8%) (Table 4).

Keyword co-occurrence network mapping identified
seven primary areas of research. The primary areas focused
on performance, performance testing, outcomes, anthro-
pometrics, time-motion analysis, physiologic outcomes of
exercise, intensity, and injuries (Figure 2).

4. Discussion

This study aimed to conduct a bibliometric analysis of the
most influential rugby papers since 2000. Our hypothesis
was only partially supported, whereby most of the research
was conducted in Commonwealth countries (90%); how-
ever, contrary to our hypothesis, only one article solely
focused on concussion (2%), with 9 other articles including
concussion as an outcome of interest, but not the sole
outcome. Indeed, most research focused on strength and
conditioning and athletic performance (58%). Moreover,
secondary findings demonstrated that the majority of the top

cited research focused on elite male athletes and were
published in the early 2000s in journals such as the Journal of
Strength and Conditioning Research and the British Journal
of Sports Medicine. Overall, these findings highlight the bias
towards male athletes in research, citing outdated research
(e.g., citing papers referenced by other authors instead of
finding more current research to cite), and the need for
diversity in authorship and research topics given the current
needs of rugby worldwide towards improving the health,
safety, and long-term development of players.

The finding that most of the top 50 articles focused on
strength and conditioning and athletic performance is of
interest, given the relative popularity and monetary gain of
professional rugby compared to other professional sports
(e.g., National Football League and English Premier League
Football). For reference, the 2021 total equity of World
Rugby was £108 million ($138.5 million) [71], compared to
the National Football League which has an estimated
combined value of $142.87 billion [72]. Yet, this focus on
performance may be an attempt by researchers and stake-
holders (including study sponsors such as Rugby Football
Union and World Rugby) to determine performance ad-
vantages for future sporting competitions. Interestingly, this
study’s total number of citations is less than in other sports,
such as ice hockey [18] and American football [17]. This may
result from the relative popularity and international reach of
rugby compared to these other sports, with rugby only
recently being readded to the Olympic sporting lineup in
2016. Moreover, American football and ice hockey have been
highly cited likely due to the rise in sport-related concussion
research and the ease of data collection in these cohorts due
to the relatively high incidence of concussion and sample
sizes [9, 73]. Unfortunately, it is not possible to truly de-
termine why the top cited papers are on topics on strength
and conditioning without speculating since there are many



Journal of Sports Medicine

s =00¢ 1 soueurroyrad jrods-ures) \ﬁ_szz_-awLwﬁwuﬁzEG uo Jurayed Jo sy dnmp 8t
. [£%] s1oheld andeo[ £qdn1 pagde-adarjoo
£9 100z vt pue Teuorssojoxd usamiaq 1omod pue yjduans £poq-1oddn jo uostredwon i
. [9%] seouazopip Teuonisod jo
£9 100z i uoneurwalep :s1oderd reqioog andesy Aq3na [euorssajoid jo senrfenb ssouly [eorsyg g
9'8 900¢ Vil [s¥] uonnadwos Jurmp szoferd uorun £q3n1 ur sureped jundg (o4
'8 $002 €ST [#¥] onSes £q8na1 ur soum(ur vo Aysusjur Yojew pue Jururer) Jo dUIN[U] ¥
L'6 £00T GST [¢¥] Amfur asneo o) Aysuedoad 1oy} pue uorun £qSnI UT SJUIAD J0BIUOD) €T
9L 00T 6ST [2¥] s1oherd uorun £qSni uerensny 231 03 saumfur jo Apnis aanadsoid y 4
6'8 500T 091 [1%] 4q8n1 g1 12dns zooz pue 1007 JO SISA[eue UOnOW SWI], 12
LL 00T 791 [0%] stoded anSea) 4q3ni1 1o1USS pue JoTUN( JO SOTISTIR)ORIRYD [eIIZ0[0ISAYJ 0z
. [6¢€] sxoherd aneay Aq3n1 ur Surradey pue Suryoesrraao djeraqEp SuLnp saInsesaw
eor £00z 91 uempud pue omod YISuUaI)s JBNOSNW [edIWIYD0Iq PId[3s Ul safuey)D) 61
8’8 00T P81 [8¢] uonmoduwrod s USWOM pUE [OST}I0D OUOISOISI], 81
611 1002 061 [2€] Aed-yoyewr Suump sxoferd uorun £qSnui reuorssajoad jo sis[eue uonowr-awry, L1
[9¢] s1aherd
T'€l 800C 961 anges| 4q3ni reuorssajord Guowre yuer Surfed sredwod pue 2qLIdSIP 03 WNJUIUIOW 91
yurids pue “Aide ‘paads ‘wonerspaooe ‘romod “ySuanys £poq 1omof jo uostredwo)
. [s€] ssumfur
601 =00t 461 Sururen ¢ 3red :uorun £q3n1 reuorssojord ystduyg ur saumn(ur jo A3ojorwopidy s
971 2002 20T [#¢] £19n0021 Tewmndo :s1akejd £q8na reuorssajord ur uonenuajod uoreAnORISOJ A
. [¢¢] s1ohed uorun £qSn1 pouren
Ot 00z 60¢ ur soueuwrroyrad Jurids 193ow-(7 UO $[050301d Yojans dn-urrem JUIIPIP JO 10912 Y], el
1§74 800C 11¢ [z€] uorun £qSnx yst8uyg 3173 jo spuewap [esrsdyd ayf, 4
9Tl 9007 i4Y4 [1¢] sxoherd £q3n1 ur sordajens £1040591 yojew-jsod Jo SSOUSALIIY T
. [0¢] swaisAs Suruonisod [eqor3
V8l 1oz fee sqeaod Sursn andes) £q3na 9310 Jo spuewop yojew [edrdojorsAyd pue JUSWIAOIA 01
G'ST 8007 €€T [62] s1oherd andeay £4q8n1 Jo AyiSe aanyoeax pue ‘paads woroaIp jo aSueyd Ppaadg 6
. [82] sa3o1upe I
ot €00z e UOT)OUNJ J[OSNW UO UOISN[II0 JB[NOSLA [JIM PIUIQUIOD ISIDIIXS JOUEISISAT JO SIOAP 8
. [£2] £3o1ouydajoroT
s ¢tz 8¥e Sursn vonnadwoo pue Jururery andesy £qSna [euorssajord Jo spuewap [ed1SAYJ L
. [97] s1okefd andesy Aq3n1 a31po ur st Lfur asearosp
06¢ 910 20 Aewr peopprom osruoryd ydry :Anfur s3orpaid orjer peoppIom dIUOIYd:dNOe 3 9
PO fuoIyd ysty fut s1o1p el peopy IuoIY>:9y YL
. [s7] sxakerd anSesy £4q3na Teuorssajoxd ur saAd0IOTWI YoJRW-UIMIDq
vee 0102 T6c y8uayjuaragrp Surmp sasuodsax andnyey fenydeoiad pue QULIDOPUD “IR[NOSNWOININ s
. [¥2¢] sremyos Sunpoeny waysks Juruonisod
ot 600c LTe reqor8 Sursn uorun £q3ni1 9310 jo spuewap esrdojorsAyd ay3 Jo uonen[esd Uy v
. [€7] uorun
g 9002 6L¢ £q8na reuorssojoxd ur soumfur spsnuwr Jurswey Jo UonuaAdId pue NSLI QOUIPIOU] €
. (44
vee =00< vy soun(ur yojews 1 3xed :uorun £q3ni1 Qco%muwoa ystSuqg ut saum(ur yo ASojorwaprdy 4
9'CC S00T L0¥ [12] paads syrods jo sioyorpaid 1omod pue yiduong I
Ayisuap uoner) uoneorqnd jo Iesx SUOTJEIID [e10], apIL, Nuey

"000¢ 2ours 4q3n1 uo suonesrqnd pa jsowr g dog, ;T AIAV],



Journal of Sports Medicine

"€20T ‘S ABJAl JO Se sjuUnod woneIr)

[0£] dn-mor[og

I'T1 710T T Teak-g wnwrurwr yim a1npacoid ayjed-jelrere o jo symsax oryderSorper 0S
pue eorurp :sxadefd uorun £q3ni ur AJI[Iqelsur JOLIAIUE JO JUdUI}ET) [EDI3ING

. [69] uorun

8 800c ect £qSn1 yinoL ur suonoeIaUI I9PUIJOP-IaXdeIIe Jo soTweudp JururoroS-uoneuroyuy 6%
. [89] Surureny andesy 4q3n1

vel £10e et Suump (uoniexs paarediad jo Suner uorssas) 31o0ys jo uondaoiad Junpape siojoe] 8y
. [£9] Apm3s aandadsord e

st =10c et :uorun £q3ni ur seumn(ur Susurey jo Ysu pue YSuoIls JOXI[J 99Uy LU Ly
€8 800C Szl [99] s1oherd andeo[ £4q3n1 ur anbruyoe) Jurppoe) uo andney Jo souanyul 9¥
. [s9] uonmadurod

06 6002 et anges] 4qSnu A)I[o-TWIdS pue [ UIIMIDQ SPULIIP Ydjew Jo uostredwod y ¥

L'6 010T 971 [#9] £4q8nx s uowr jo sonrod pazopuad oty pue 109y} AJTUTNOSEW SAISNOU] PP
) [£9] Led yorewr onJes]

ot rioz et £q8n1 2y1p0 Surmp uorsiioo pue 1oedwr 03 sasU0dsaT JULIDOPUL PUE [EITWAYDOI] i

0’81 910z et uorun £Aq3ni reuorssayoxd ur ysu1 Arn(ur ﬁmwom_vmoﬁ Sururer) UOSeas-ur JO DUIN[JUL YT, 44
9'8 800T 621 [19] Apm3s aoueaans Amfur £0og dnD prrop £q8ny preog £4qSny reuoneurajuy 6%
. [09] s1okerd qreqioo;

09 100z Cel anges[ 4q3n1 ur romod spsnur Lysus)ur-y3y Jo Jururer) Ay} UO SIAPNIS JO SALIS Y 0¥
. 65] anSea1 £q8n

cor 010z cel SN Ul sy a8e 2ATeaI JO markgumEW:M .&M«u& [enuanpyur ‘9oudeadrd ayf, 6€
. [85] suraisAs

Tt 1oz cel Suruonsod reqoyS Sursn Aefd yojyewr anJes) Aqdn1 2310 jo sisA[eue doUBULIONID] 8¢
S8 1002 o¢c1 [£S] sxahefd anSea] £4q3n1 ur Suryoearraso 103 JuLIOIUOIN 1€

L'€1 €10T LE1 [96] s1ode[d uorun £qSny drysiorwaig ysiSuy Jo SONISLIORIBYD JUSWIDAOW YT, 9¢
. [sS] syusurasowr

el £10z 8el pue suonoe 1ake[d Jo uonen[eas :uotun AQ3nI [BUOTIRUIAIUT JO SPUBTUIP [BUONISOJ =t
€6 800C 6€1 (5] uorun £q3ni1 feuorssojoxd ur saun(ur appe], ¥E
L €007 W [¢s] sderd ce

ap[oe) 03 doudIdjar Terads yym ypjew £qdni e 1oyye dfewep spsnw Jo uonyEN[EAY

811l 110¢ 5l [zs] worun £q3n1 1 1odns jo spuewrap [eorsAyd ayf, €
: [15] sourppmn3

V8 900c vl Kerd 01 urnjax pue uorssnouod jo Jurpueisiopun siakerd £q8ni jooyps ydry Ie
68 £00¢ evl [og] sararyae o€

110ds woIsI[[o d31[2-qns Ut ssauly pue ‘Amnfur ‘peoy Sururen; usomiaq sdrysuoryeoy
ret 1oz i s1oke[d andes| 4qSnu euorssajoxd ur is_.mw_@cw peoy Sururen) usamiaq drysuoneroy 6¢
Kysuap uoney) uonesrjqnd jo reax SuoIye}Id 810, apIL yuey

‘panunuo) i1 AI4V],



6 Journal of Sports Medicine

TaBLE 2: Descriptive data of top cited rugby publications.

Number of articles

Level of competition
Professional 33
Mixed 5
Amateur 4
High school/youth 3
Semi-professional 3
College 1
Unknown 1

Sex of study participants
Male 48
Female 1
Mixed 1

Topic of research
Strength and conditioning/performance 29
Injury
Physiology
Sociology
Hamstring injury
Shoulder injury
Concussion

Country of origin
Australia 25
United Kingdom and Ireland
New Zealand
Japan
United States of America
France
Portugal

—
—

— o= NN

—_
)]

—— =N Ul

TaBLE 3: Descriptive data of the authors included in the most cited articles relating to rugby with two or more articles included.

Number of Number of Total number -
Author name ﬁrst or middle author of articles Total‘nu.mber Average citations
senior author o . of citations per publication
L publications included
publications
Gabbett 7 2 9 1,623 180.3
Fuller 5 0 5 1,264 252.8
Kemp 0 5 5 1,261 252.2
Coutts 3 2 5 842 168.4
Brooks 3 0 3 938 312.7
Reddin 0 3 3 980 326.7
Baker 3 0 3 475 158.3
Takarada 2 0 2 385 192.5
Duthie 2 0 2 307 153.5
Gill 1 1 2 352 176
McLellan 2 0 2 258 129
Sirotic 1 1 2 250 125
TaBLE 4: Journals among the top 50 cited rugby articles with two or more articles.
Journal Number of publications 2021 impact factor Citations
Journal of Strength and Conditioning Research 13 4.415 2,520
British Journal of Sports Medicine 10 18.479 1,977
Journal of Sports Sciences 9 3.943 1,464
Journal of Science and Medicine in Sport 4 4.597 672
American Journal of Sports Medicine 3 7.01 642
International Journal of Sports Physiology and Performance 3 4.211 541
European Journal of Applied Physiology 2 3.346 380
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FiGure 2: Keyword analysis. *Each keyword with 3 or more occurrences was included for analysis.

unknown factors that may lead to this publishing bias, in-
cluding but not limited to a potential bias towards funding
grants on topics in strength and conditioning resulting in
more published data, greater acceptance of these topics by
major journals, and/or greater reader interest in these topics
resulting in higher citation counts. The current state of rugby
research would benefit from published metrics from funding
agencies on funding success rates by topic and highlighting
the need for research on specific topics (i.e., player welfare
and concussions).

In addition to the finding that the majority of top cited
research was on strength and conditioning, a surprising
finding was that minimal top research was focused on topics
pertaining to sport-related concussion, given that rugby has
one of the highest rates of concussion [9], and long-term
player health. In recent years, data have shown that rugby
players are at increased risk of neurodegenerative disease
compared to the general population [74], with playing career
length associated with risk of chronic traumatic encepha-
lopathy [75]. Moreover, concussion history in rugby has
been associated with worse patient-reported outcomes [76],
lower-extremity injury [77, 78], worse outcomes of anxiety,
depression, and sleep [79], and higher prevalence of irri-
tability [79]. Given the current goal of World Rugby to
advance the welfare and long-term health of athletes, there is
aneed to increase number of and improve the accessibility of
studies pertaining to sport-related concussion in rugby.
Importantly, it would benefit rugby stakeholders for re-
searchers to publish their manuscripts in open access forums
to improve the readability and translational effect of their
research.

Herein, most of the research was published within
Commonwealth countries which is expected given that
rugby originated in England, and the top performers, par-
ticipation rates, and competitions on the international stage
are located within Commonwealth countries. Consistent
with other bibliometric analyses on topics in sport [17, 18],
the majority of the included studies were observational (44;
88%).

Professional male athletes were the most studied level of
competition and sex among the top rugby-related publi-
cations since 2000. This is partially expected given that men
represent the majority of the player pool and women are
historically underrepresented in research on contact-sport
athletes [80]. Unexpectedly, most of the research focused on
professional athletes despite the average registered player
being an amateur athlete [81]. Thus, these findings suggest
a bias towards elite-level male players and indicate the need
to expand research to other levels of players with a concerted
effort towards female athletes. Moreover, the differences in
research populations may result from research funding, with
elite rugby either attracting more research, funding the
research, and/or presenting a more accessible opportunity
for study recruitment and participation.

Overall, 25 (50%) of the top cited manuscripts were
published between 2000 and 2008, not including 2008. This
is unexpected as rugby has grown exponentially in the last
decade, with public awareness noting the long-term con-
sequences of rugby participation [74, 76, 82]. Contrarily, this
may be another incident result of publishing bias, whereby
previous, and potentially dated, research was cited by known
researchers and thus subsequently cited in modern research



in lieu of more updated and current studies. Indeed, most of
the top 50 ice hockey and American football publications in
the last two decades have focused on sport-related con-
cussions [17, 18]. Given that rugby has the highest rate of
concussion [9], the lack of focus on concussion in the most
cited rugby manuscripts in the last two decades is alarming.

Tim Gabbett from the Brisbane Broncos and the Tas-
manian Institute of Sport and Colin Fuller from World
Rugby were the top 2 authors in top rugby literature from the
last two decades; these authors were included in 9 and 5
articles, respectively. It is unsurprising that these authors are
highly cited given their respective decade long careers ac-
companied by successful funding, research collaborations,
and partnerships with rugby teams (i.e., Brisbane Broncos
and England Rugby Football Union). Both authors boast
over 100 peer-reviewed publications with Dr. Tim Gabbett
having over 36,000 lifetime citations. From an institutional
level, the top institution of the lead author producing the
included research was the University of Technology Sydney
(5; 10%), followed by Rugby Football Union (3; 6%) and the
University of Bath (3; 6%). Again, it is unsurprising that
these institutions are involved with some of the top cited
research given their locations in rugby-dominant countries
and/or relationships with rugby teams and stakeholders (i.e.,
Rugby Football Union in England).

Regarding journal impact, the Journal of Strength and
Conditioning Research (IF: 4.415) had the most publica-
tions, followed by the British Journal of Sports Medicine (IF:
18.479). The articles published in these two journals pre-
dominantly focused on strength and conditioning, the most
highly cited topic, and rugby-related injuries. Given the
highly cited nature of these publications and their relatively
high IFs, it is recommended that researchers publish
manuscripts pertaining to rugby strength and conditioning
in the Journal of Strength and Conditioning Research and
research pertaining to rugby-related injuries in the British
Journal of Sports Medicine. Moreover, it is probable that
these journals represent some of the top cited research in the
field due to the fact that they have high impact factors,
resulting in greater reach, increased likelihood of citation,
and increased readership. Indeed, every journal included in
this analysis has a scope exclusively focused on medical
topics pertaining to sports medicine. Lastly, it is possible that
rugby research tends to be published in journals based out of
the United Kingdom like the British Journal of Sports
Medicine. This is likely due in part to the fact that the
United Kingdom has established rugby researchers, as noted
by this study, a large rugby fan base [1] and existing re-
lationships with teams to conduct research [83-85].

A surprising finding was that the majority of keyword
co-occurrence surrounded “performance”. Indeed this hub
term included subordinate nodes related to athletic per-
formance, including injury risk, strength and speed, exercise,
and performance analysis. Additionally, as noted above,
most of this performance improvement-related research
involved elite-level players, likely due to the level of re-
sources available and financial benefit of elite team per-
formance on the international level [3, 86]. Research
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surrounding rugby primarily improves player performance
including the necessary components to keep players phys-
ically competing at their highest level. This outcome mirrors
previous research, indicating that physical performance is
a key research term across athletics [87]. Yet, this reference
group needs to include more research on athletes’ psy-
chological well-being or game strategy. Given the negative
long-term consequences associated with sport cessation and
repetitive head impacts, future research should incorporate
psychological and emotional well-being measures
[12, 88, 89]. Moreover, there are negative financial conse-
quences to injured players [90, 91], and given that rugby has
some of the highest rates of concussion and musculoskeletal
injury [9, 92], more research should be targeted towards
topics on player well-being, injury prevention, and
rehabilitation.

This study is limited by its methods, whereby ascer-
tainment of the included manuscript using citation count
may lead to misrepresenting the literature. For instance,
the majority of the literature was before 2008, whereby
given the relative age of the studies, it may have led to
larger citation counts compared to newer, more recent
studies. In addition, the citation count may result from
funding disparities, positive outcome bias, and in-
stitutional and/or author prestige. We attempted to ac-
count for this bias by reporting citation density,
highlighting differences in the top 50 rank location.
Moreover, by limiting our study search to articles pub-
lished in the 21°" century, we have missed more pivotal
papers in the field that were published before the year
2000. However, we intentionally focused on more recent
research to highlight more current trends in rugby re-
search. Additionally, this study is limited by the use of
a single database. Although this database has been
commonly used in other bibliometric analyses [17, 18],
other databases such as PubMed or Scopus may have
produced different results. Collectively, these methods
may have affected the overall sample of manuscripts in-
cluded which in turn could have affected the breakdown of
topics of research, authors, author countries, and journals
where the research was published in.

5. Conclusions

This study determined that most of the top cited research on
rugby published between 2000 and 2023 focused on pro-
fessional male athletes and sport-related performance out-
comes and originated from Commonwealth countries. This
top 50 list will provide clinicians, researchers, and rugby
stakeholders with a reference list of some of the most in-
fluential academic contributions to the research on rugby.
Importantly, it highlights a clear gap in the literature and the
need to fund, conduct, and publish research on amateur
female rugby players in non-Commonwealth countries.
Collectively, these findings highlight the bias in citation
trends and topics among rugby research but also the need for
further research among women and community athletes and
on topics in injury prevention.
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