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Objectives: This study compared tackle characteristics and injury incidence in schoolboy rugby union before and 
after a law change that lowered the maximum legal tackle height. 
Design: Prospective cohort study. 
Methods: Match injuries and game exposures were reported by U15 and U18 schoolboy teams over three seasons 
(2017/18 to 2019/20) when the legal tackle height was at the line of the shoulder and one season (2021/22) at the 
line of the armpit. Matches were filmed pre- (U15:11; U18:16 matches) and post- (U15:10; U18:10 matches) tackle 
height change and tackles were coded for tackler and ball carrier techniques. Tackle characteristic propensities and 
injury incidences were compared pre- and post-tackle height change using rate ratios (95 % confidence intervals). 
Results: Pre- to post-tackle height change, the propensity of shoulder height tackles reduced at U15 (rate ratio: 0.62, 
95 % confidence interval: 0.51–0.75) and U18 (rate ratio: 0.77, 95 % confidence interval: 0.65–0.92). Post-change, 
tacklers were more often bent at the waist when tackling at U15 (rate ratio: 1.34, 95 % confidence interval: 1.21– 
1.49) and U18 (rate ratio: 1.18, 95 % confidence interval: 1.08–1.29 ).
Overall injury incidence pre- and post-tackle height change was not significantly different for U15 (rate ratio: 0.79, 
95 % confidence interval: 0.53–1.17) or U18 (rate ratio: 1.11, 95 % confidence interval: 0.89–1.37). Pre- to post-
tackle height change, neither all concussions at U15 (rate ratio: 1.43, 95 % confidence interval: 0.73–2.70) and 
U18 (rate ratio: 0.95, 95 % confidence interval: 0.59–1.47) or tackle-related concussions at U15 (rate ratio: 1.39, 
95 % confidence interval: 0.55–3.25) and U18 (rate ratio: 0.92, 95 % confidence interval: 0.48–1.65) were different. 
Conclusions: Following a lowering of the permitted tackle height, tackler and ball carrier tackle techniques changed, 
without changing the incidence of all injuries or concussions. Further lowering of the tackle height may be explored 
to invoke the necessary technique changes to reduce injury. 
© 2025 The Authors. Published by Elsevier Ltd on behalf of Sports Medicine Australia. This is an open access article 

under the CC BY license (http://creativecommons.org/licenses/by/4.0/). 
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Practical implications 

• Following a law change in English youth rugby union to reduce the 
maximum permitted tackle height from the level of the shoulder to 
the armpit, there were changes to the tackler's technique.
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Table 1 
Number of matches filmed (percentage of the total matches used in injury exposure) and 
different teams involved for U15 and U18, pre- and post-law change. 

Age group Pre-law change Post-law change 

Number of matches/teams 

Matches (%) Teams Matches (%) Teams 

U15 11 (3) 16 10 (9) 18 
U18 16 (2) 21 10 (9) 16
• Tackles made at the height of the ball carrier's shoulder were reduced 
and tacklers were more often bent at the waist at the point of entering 
the tackle. This resulted in more tackles that would be aligned with an 
effective technique in coaching practice. 

• Following the law change, there were no changes in the incidence of 
all types of injury and specifically concussions. 

1. Introduction 

Rugby union is a collision team sport played by nearly eight million 
people around the world.1 Player-to-player collisions and contact in the 
game create an inherent risk of injury, and in the boys' game, 24 hour 
time-loss match injury incidences of 40.2/1000 h [95 % confidence inter-
vals (CIs): 13.9–66.5] have been reported.2 In the English schoolboy 
game, injury incidence in Under 18s (U18; 34.6/1000 h; 95 % CI: 31.5– 
38.1) appears to be greater than in Under 15s (U15; 24.6/1000 h; 95 % 
CI: 20.6–29. 5).3 Concussion is consistently identified as one of the 
most common match injury diagnoses across male2,3 and female2 

youth and men's professional4 levels of rugby. In boys' rugby, reported 
concussion rates are 6.2/1000 h (95 % CIs: 5.0–7.4), representing 17 % 
of all injuries.2 Injuries are most commonly associated with the tackle, 
which accounts for 55 % of all injuries and 76 % of all concussions in 
boys' rugby.2 

The characteristics of tackles that result in head impacts and concus-
sion have been studied in elite men's rugby. Tackler acceleration, tackler 
speed, head-to-head contact and high tackles are all associated with a 
greater likelihood of a concussion5 or head injury assessment6 occur-
ring. The authors of these observational studies5,6 identified lowering 
the tackle height as an approach to modify player body position and re-
duce concussion risk. As such, two studies7,8 have been conducted in 
rugby union to compare all injury and concussion outcomes when the 
legal height of the tackle was reduced from the level of the shoulder 
to the level of the armpit. In English men's elite-level rugby union,7 

this lower legal tackle height resulted in a lower proportion of tackles 
in which the ball carrier was upright and where the tackler's initial con-
tact was to the ball carrier's head or neck. However, there was no reduc-
tion in overall injury and concussion incidence rates and increased 
tackler concussion incidence. In South African men's amateur rugby 
union,8 there was no significant effect in all injury or concussion inci-
dence. Both studies were conducted with adult players and no studies 
have yet assessed tackle law changes in youth rugby. 

Until the 2020/21 season in the English age grade game, the maxi-
mum height of the legal tackle was the line of the armpit for age groups 
up to U14, and the line of the shoulder for U15 to U18 age groups. For 
the 2021/22 season, the national governing body for rugby in England 
(Rugby Football Union) made the maximum height of the legal tackle 
the armpit for all age groups up to U18. The purpose of this study was 
to compare boys' U15 and U18 tackle characteristics and time-loss 
injury and concussion rates between seasons 2017–20, in which the 
line of the shoulder was the maximum permitted tackle height, and 
the 2021/22 season, in which the line of the armpit was the maximum 
permitted tackle height. 

2. Methods 

2.1. Recruitment and participants 

This prospective cohort study was conducted over four rugby sea-
sons, the first three of which (2017/18, 2018/19, 2019/20) permitted 
the legal tackle height to be the line of the ball carrier's shoulder. For 
the fourth season (2021/22; no youth rugby was played in England in 
the 2020/21 season due to the COVID19 pandemic), the national 
governing body introduced a law change to all schools' rugby which re-
duced the permitted tackle height to the line of the ball carrier's armpit. 
Each season ran from September to April, with the majority of school 
matches being played between September and December. Schools 
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were invited to participate for each separate season of the study from 
an existing database, comprising contact details for private (fee paying) 
and publicly funded schools across a range of playing levels. The number 
of schools invited was 85, 164, 278 and 287 in the first, second, third and 
fourth seasons, respectively, with only boys' teams in the U15 and U18 
age groups being eligible for inclusion. All participating schools received 
the same standardised notification on the tackle height change as part of 
a national dissemination to all schools' and clubs' coaches in England. 
Study information sheets and consent forms were sent electronically 
to the nominated project co-ordinator at each school who obtained 
player assents and parental/guardian consents. Ethical approval was 
obtained from the institution's research ethics committee. 

2.2. Variables 

Methods were in accordance with the consensus statement on in-
jury definitions and data collection procedures for studies of injury in 
rugby union,9 as well as the 2020 IOC consensus on injury surveillance 
in sport10 and have been described previously in this setting.3 A 24-
hour time-loss injury definition was used, where injuries were recorded 
if a player was unable to take a full part in training or match play for 
more than 24 h from midnight at the end of the day that the injury 
was sustained. Match exposure was determined as the number of 
games each participating team played over the season and was calcu-
lated by multiplying the duration of the match (h) by the number of 
players (15 per team). U15 games lasted 60 min and U18 games lasted 
70 min. 

2.3. Data collection 

A nominated project co-ordinator at each school, normally a coach 
or medical practitioner (school nurse, sports therapist, physiotherapist), 
collected information using a bespoke worksheet which included drop-
down lists in data entry fields. Prior to data collection, this person was 
contacted by the research team and instructed how to enter data relat-
ing to the team (age group), their matches (date, match duration) and 
match injuries (date, return to play date, match quarter, playing posi-
tion, match event associated with the injury, body site, and suspected 
concussions as determined by the school's medical practitioner). Injury 
data was returned via a secure electronic link to the research team, who 
provided feedback to the project co-ordinator and requested verifica-
tion for any injury data in the event of incomplete data fields. 

2.4. Tackle analysis 

Match footage was obtained from a sample of home matches for 
schools (Table 1) who contributed to the injury data collection during 
the 2018/19 (pre-tackle height change) and 2021/22 (post-tackle 
height change) seasons. The number of matches filmed was based on 
a convenience sample which was limited to camera operator availability 
and distributed between September and February. Matches were filmed 
using a single camera placed as close as possible to the half-way line 
with an elevated height of approximately 9 m above the ground, 
achieved through specialist portable equipment (Hi-pod, Los Angeles, 
USA). Camera operators were instructed to track the ball carrier 
throughout the game and to zoom into contact events. Match footage
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was transferred to sports performance analysis software (Nacsport 
Pro Plus, V 6.5.0, Nacsport, Spain). Tackle events were identified and 
analysed using a bespoke coding window to characterise the first 
point of contact of the tackler on the ball carrier, tackler and ball carrier 
body positions, number of tacklers, tackle style (active, passive, smother, 
tap, unknown), direction of impact, tackler and ball carrier average 
speed into the tackle, and initial head contact for both the tackler and 
ball carrier. Where a tackle event was obscured or unclear, a variable 
was coded as ‘unknown’. All coding descriptors were based on the con-
sensus on video analysis in rugby union11 with some amendments to 
definitions (Supplementary Table 1). Two coders completed all tackle 
analysis (MH pre-law change only and JP pre- and post-law change). 
Each coder underwent standardised training to identify and accurately 
code tackle characteristics and was required to successfully achieve 
inter-rater reliability of 90 % agreement for each characteristic with an 
expert coder (external to the author team) with over ten years' experi-
ence as a rugby analyst. The two coders undertook an inter-rater reliabil-
ity, achieving a Cohen's kappa score across all variables of 0.8. Intra-rater 
reliability was assessed by coders one and two both completing a second 
coding assessment one month after the first, with respective Cohen's 
kappa scores of 0.91 and 0.90.

2.5. Patient and public involvement 

Patients and/or the public were not involved in the design, conduct, 
reporting, or dissemination plans of this research. 

2.6. Equity, diversity, and inclusion 

Our authorship team consisted of three women and eight men with 
experience ranging from early career researchers through to experienced 
principal investigators. Whilst both state-funded and private schools 
were invited to participate, most schools volunteering to take part were 
private schools, largely due to having more personnel available to record 
data for the study. This study only investigated the boys' game due to lim-
ited rugby match play for girls' teams in the school setting. There are on-
going trials in the 2023/24 season to assess the effectiveness of a reduced 
tackle height in the girls' game. 

2.7. Statistical analysis 

Descriptive analysis of tackle characteristics was undertaken to out-
line the number and proportion of each tackle characteristic observed 
within the sample. The propensity of each tackle characteristic was 
calculated per 1000 tackle events with corresponding 95 % confidence 
intervals (CIs). Propensities of tackle characteristics and injury inci-
dence pre- and post-tackle height change were then compared using 
rate ratios (RRs) with corresponding 95 % CIs. Injury incidence was 
calculated using a Poisson regression model as the number of injuries 
per 1000 player match hours (injuries/1000 h) with 95 % CIs. Normality 
of data was assessed visually using histograms, as well as assessments 
of skewness and kurtosis. Non-normally distributed severity data was 
reported as median with inter-quartile range and means with 95 % 
confidence intervals, whilst all other normally distributed data was pre-
sented as means with 95 % confidence intervals. Statistical significance 
was established using an a-priori alpha level of 0.05 and a subsequent 
Holm–Bonferroni correction11,12 was applied to account for multiple 
comparisons with adjusted alpha levels reported in results tables. Anal-
ysis of injury outcomes was undertaken for all injury types, with specific 
focus on concussions, all head/neck injuries, tackle-related injuries, and 
tackle-related concussions. 

3. Results 

In total, 1105 players from 36 schools (27 private schools and 
nine state schools) participated in the study over the four seasons 
240
(16 schools: one season, nine schools: two seasons, five schools: three 
seasons, five schools: four seasons). 

3.1. Tackle analysis 

In total, 9035 tackles (primary tackler only) were coded for charac-
teristics. This included 2000 (from 11 different games) and 1936 (10 
games) tackles in U15s pre- and post-law change, respectively, and 
2779 (16 games) and 2320 (10 games) in U18s. 

The U18 group saw a post-law change increase in one-person tackles 
[rate ratio, 1.20 (1.12–1.27)] and reductions in all other counts of tack-
lers (Table 3) but no changes were observed for the U15 group. Both age 
groups saw a significant increase in the rate of smother tackles [U15: RR, 
2.97 (2.36–3.75); U18: RR, 2.72 (2.20–3.38)] and front-on tackles [U15: 
RR, 1.54 (1.33–1.79); U18: RR, 1.40 (1.25–1.57)]. 

There was no change to the propensity of tackles directly to the 
head/neck area [U15: RR, 1.00 (0.67–1.48); U18: RR, 0.98 (0.72–1.33)]. 
Point estimates demonstrated a significant reduction in the propensity 
of tackles to the shoulder and armpit post-law change at U15 [RR, 0.62 
(0.51–0.75)] and U18 [RR, 0.77 (0.65–0.92)]. 

Similarly, for U15 post-law change, there was a significantly greater 
propensity of tackles to the upper leg [RR, 1.24 (1.09–1.43)] but there 
was no change in the lower leg [RR, 1.46 (1.03–2.10)]. Nonetheless, 
there was a significantly higher propensity of tacklers being “bent at 
the waist” [U15: RR, 1.34 (1.21–1.49); U18: RR, 1.18 (1.08–1.29)] post-
law change, as well as more upright ball carriers at U18 [RR, 1.11 (1.05– 
1.19)] and fewer “bent at the waist” ball carriers at U15 [RR, 0.75 (0.61– 
0.91)]. There was no significant increase in the propensity of tackles in 
which the tackler was bent at the waist and the ball was upright for 
U15 [RR, 1.10 (0.98–1.24)] and U18 [RR, 1.10 (0.99–1.21)] but there 
was a lower propensity of U18 tackles where the tackler and the ball car-
rier were both bent at the waist [RR, 0.79 (0.67–0.94)] (Table 4). Finally, 
there was an increase in the number of “static” tacklers post-law change 
in both age groups [U15: RR, 1.23 (1.13–1.34); U18: RR, 1.46 (1.36–1.58)] 
(Tables 2 and 3). For U15, there was no difference in the propensity for 
referee-sanctioned penalisations but for U18, there was a significant 
post-law change reduction in penalisations [RR, 0.18 (0.08–0.34)].

3.2. Injury incidence and severity 

A total of 692 match injuries were recorded; 153 in U15 matches and 
539 in U18 matches over a total of 21,837 match hours (U15: 6575 h; 
U18: 15,262 h). Injury incidence rates were higher in the U18 group 
compared with the U15 group both pre-law change and post-law 
change across all outcome measures (Fig. 1, Supplementary Table 6). 
For both age groups, there were no significant differences pre- and 
post-law change for the incidence of all injuries combined (U15: 
RR, 0.79, 95 % CI: 0.53–1.17, p = 0.27; U18: RR, 1.11, 95 % CI: 0.89– 
1.37, p = 0.34), concussions (U15: RR, 1.43, 95 % CI: 0.73–2.70, p = 
0.31; U18: RR, 0.95, 95 % CI: 0.59–1.47, p = 0.82), injuries to the head/ 
neck, tackle injuries or tackle-related concussion (Fig. 1, Supplementary 
Table 6) for either the U15 or U18 age group. Further, no significant dif-
ferences were seen in injury severity (mean days absence) pre- to post-
law change in either U15 (pre: 24 days absence, 95 % CI: 20–29 vs post: 
28, 95 % CI: 21–34) or U18 (pre: 27 days absence, 95 % CI: 25–30 vs post: 
30, 95 % CI: 23–37) (Supplementary Table 6).

4. Discussion 

The aim of this study was to determine whether lowering the max-
imum legal height of the tackle in U15 and U18 schoolboy rugby union 
match play from the line of the shoulder to the line of the armpit re-
sulted in changes in tackle techniques and/or injury rates. Following 
the law change, there was evidence of a change in tackle technique 
with more tacklers entering the tackle bent at the waist and reductions 
in tackles made at the height of the ball carrier's shoulder in both age
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Fig. 1. Rate ratios (95 % CIs) in U15 and U18 rugby players pre and post law change for all injury, concussion, head/neck injury, tackle-related injury, and tackle related concussion.
groups. However, this did not translate to injury outcomes with no sig-
nificant differences in the incidence or severity for any injury outcome 
following the lowered tackle height law for either the U15 or U18 age 
group. The injury incidence was higher for U18 match play compared 
with U15 both pre-law change and post-law change.
246
4.1. Player technique in the tackle 

After the law change, there was evidence of a change in player tackle 
technique, with reductions in shoulder and armpit height tackles of 38 % 
at U15 and 23 % at U18. This was supported by the finding that tacklers
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were significantly more often bent at the waist at both U15 (34 % 
increase) and U18 (18 % increase). Taken together, the changes in 
observed player tackle technique were commensurate with the law 
makers' intention to reduce the tackler's height of contact on the ball 
carrier. Within the law change, there was no requirement for the ball 
carrier to change their technique when entering the tackle and the 
current analyses showed that there was even an increase in the point 
estimate for upright ball carries for U18 and reductions in bent at the 
waist ball carries post-law change for U15. This was reflected in tackles 
when the tackler was bent at the waist, with associated post-law change 
reductions in the ball carrier also bent at the waist in both age groups. 
Post-law change, both U15 and U18 tacklers were in a static position 
immediately pre-contact in 23 % and 46 % more tackles, respectively, 
suggesting that they may have taken time to set their position and 
adopt the bent position. Given that changes in tackle laws are relatively 
rare, there are few studies with which to compare the current find-
ings. One study in men's elite level English rugby union introduced 
the same change in tackle height as the current study and demon-
strated tacklers adopting a bent body position more often and mak-
ing initial contact with the head/neck and shoulder and armpit less 
often.7 In the current study, there was no post-law change difference 
in the proportion of tackles made at head/neck height in either age 
group, but it should be noted that the proportion of these tackles was 
relatively low with less than 3 % and 4 % at U15 and U18, respectively. 
Based on an estimate of 170 to 200 tackles per game at these levels,13 

this equates to approximately five to eight head/neck high tackles per 
game. 

4.2. Injury outcomes 

Post-law change, there was no change in incidence for the U15 or 
U18 age groups for all injuries combined, concussions, head/neck inju-
ries, all tackle injuries or concussions occurring in the tackle. The only 
other two studies which assessed law changes in rugby union tackle 
height (shoulder to armpit level) in English men's elite level rugby7 

and South African men's university level8 also showed no reductions 
in injury incidence, thus demonstrating the challenge in reducing inju-
ries despite favourable changes in player tackle technique. There are 
some possible explanations for the current findings. It should be consid-
ered that in the current study, there was only a small change in the legal 
height of the tackle (from the line of the shoulder to line of the armpit) 
resulting in the percentage of tackles above the armpit pre- to post-
tackle height change reducing from 17 % to 12 % of all tackles at U15 
and 12 % to 10 % at U18. These were possibly not large enough changes 
to reduce the incidence of injury, particularly given the relatively small 
proportion of all tackles both pre- and post-tackle height change which 
were made at the height of the ball carrier's head/neck and shoulder and 
armpit. As such, additional modifications to the tackle could be consid-
ered to further reduce head to upper body proximity contacts/collisions, 
thus potentially reducing head injuries. Indeed, as of July 2023, the legal 
maximum height of the tackle in English community rugby union was 
lowered to the base of the sternum and World Rugby has also recom-
mended that rugby governing bodies worldwide adopt this tackle 
height. In changing some of the players' tackling techniques, it is possi-
ble that the mechanism of injury may have changed; for example, both 
U15s and U18s demonstrated a higher propensity of initial head con-
tacts of the tackler to the hip and torso of the ball carrier. There is also 
the possibility that the benefits of tackling at a lower body height may 
have been offset by impaired tackle technique, given that players had 
not played rugby for approximately sixteen months prior to the start 
of the 2021/22 season because the 2020/21 season was cancelled due 
to Covid-19. However, the extent to which this lay-off may have ad-
versely affected the players' tackle technique is difficult to speculate 
on, given that teams would have received varying amounts of training 
prior to the season starting. The tackle coding analysis in the current 
study did not identify injurious tackles on match footage and therefore 
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we could not determine the characteristics of tackles which caused inju-
ries, but this is an avenue for future research. 

It is noteworthy that armpit-height tackles were previously the law 
at all age groups up to U14 in England, and therefore in the current 
study, the U15 players in the post-law period will have only ever tackled 
at the armpit height. The post-law change U15s were therefore not 
learning a new technique, whilst the U18 players would have previously 
tackled up to the shoulder level and may have had to adapt their tech-
nique following the law change. In this scenario, it may be expected 
that the U15 players would demonstrate a lower tackle technique 
than U18 players, given that they are more used to tackling below the 
armpit. This supposition was borne out in the post-law change data 
where the proportion of tackles above the armpit (head/neck and 
shoulder and armpit) was higher in the U18s than the U15s (Tables 1 
and 2). 

The significantly lower penalisation rate at U18 post-law change 
was unexpected and difficult to explain. However, in two of the pre-
law change games, there were two games in which 20 penalties 
were awarded, thus accounting for the majority of the 68 total penalties 
across all sixteen games. Indeed, irrespective of which tackle height was 
in law in the current study, there was a particularly low penalisation 
(combined free kick or penalties) rate in both age groups relative to 
the proportions of tackles to the head/neck pre-law change and above 
the armpit line post-law change. Player behaviour change is shaped by 
laws but is also influenced by referee enforcement, and the low sanc-
tioning rate may have not offered the appropriate deterrent to players 
performing head/neck height tackles, possibly explaining why there 
was not a greater reduction in tackles above the line of the armpit 
post-law change.14 These sanctioning rates may have been due to the 
games within this study being officiated by referees with varying levels 
of experience. Whilst they would have received communication about 
the law change from the schools' rugby national organising body, it is 
not clear what their knowledge and attitudes were to officiating this 
law change. It should also be acknowledged that the on-field referee 
has one opportunity during a live game to assess the legality of each 
tackle whereas the match coder is able to watch a tackle on multiple 
occasions and at slower speeds, possibly leading to some differences 
in interpretation of tackle height and legality.14 

A further point for consideration is that a previous study showed 
that over three phases of a rugby season with a lower tackle height, 
a positive change in tackle technique was only demonstrated in the 
final season phase, possibly due to stricter sanctioning in the second 
phase of the season.14 Most of the matches in the current study were 
played over a twelve-week period and therefore this may not have pro-
vided sufficient opportunity for players to change their tackle technique 
and for referees to adjust their sanctioning. 

4.3. Limitations 

The current study did have some limitations which should be 
acknowledged. The match footage was derived from a single camera, 
allowing only one angle, which made some tackles difficult to code 
through being obscured, resulting in some outcomes having to be 
coded as unknown. There was a longer period of injury data collection 
and tackle analysis pre-law change compared with post, which limited 
a longer-term assessment of these tackle and injury trends; it has 
been found previously that there may be a time lag before positive 
player tackle technique changes are observed following a tackle height 
law change.15 The current study did not include any contextual infor-
mation relating to coach, player and referee knowledge and attitudes 
regarding this law change. Given that there were not any formal 
governing body coaching courses related to the tackle height change, 
it is possible that there may have been some variation between teams 
in the amount of tackle training preparation prior to the post-law 
change which may have affected player tackle technique between dif-
ferent teams. Moreover, there was no rugby played due to Covid-19 in
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the 2020/21 season and this may have influenced player skills and 
conditioning, particularly at the start of the post-law change (2021/22) 
season. It should be acknowledged that despite invitations to take part 
in the current study being sent to schools playing at a range of playing 
levels, the participating schools were largely private (fee paying) and 
high performing publicly funded schools playing a high standard of 
rugby. As such, the population may not be representative of all U15 
and U18 rugby being played across England. 

5. Conclusion 

This study demonstrated that a law change to lower the tackle 
height in the youth game was successful in changing tackle techniques 
behaviours as intended; however, there were no associated reductions 
in injury outcomes after one season of the lowered tackle height. 
Further lowering of the tackle height in the youth game may provide 
more opportunity for coaches, players and referees to adjust tackle tech-
nique further and potentially reduce injury rates. 
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