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ABSTRACT

Ladies Gaelic football (LGF) is a tradi-
tional, amateur Gaelic sport played by
female athletes. LGF is an invasion-
based field sport involving high-
intensity, intermittent match play. There
is currently a paucity of research on
intercounty (elite level) LGF despite a
growing interest in the male version of
the game. This article aims to provide
strength and conditioning recommen-
dations for LGF with particular focus on
the intercounty level of play. Recom-
mendations within this article include a
needs analysis, female injury epidemi-
ology, physical and physiological
demands, female physiology, strength
training, and specific conditioning
guidelines based on the sport. Addi-
tional recommendations include an
LGF-specific testing battery, a pro-
posed periodization cycle, and sports-
specific speed and agility development.

INTRODUCTION
adies Gaelic football (LGF) is
I one of the most popular ama-

teur, field-based female sports

Address correspondence to John David Dug-
gan, john.duggan@atu.ie.
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in Ireland governed by the Ladies
Gaelic Football Association (LGFA).
There are currently over 200,000 reg-
istered members, which is 40% more
than women’s soccer in England (83).
It is an intermittent, multidirectional
invasion-based sport where the game’s
component principles (defense and
attack) are similar to other invasion-
based sports (Australian football and
soccer). The primary objective of
LGF is to displace the defense and
goalkeeper by sending the ball through
the opponent’s goalposts (similar to
rugby goalposts), either below the
crossbar for 3 points (goal) or above
for a point (42). In addition, since
2020, when teams are awarded a 45-
m free kick, teams are awarded 2 points
when the kick goes over the bar (83).

A team comprised 15 players, with
the option of using 5 substitutes
(127). Each team includes a goal-
keeper, 2 lines of 3 defensive players
(full back and half back), 2 mid-
fielders, and 2 lines of attacking play-
ers (half forward and full forward)
(Figure 1). LGF matches comprised
2 30-minute halves and are played on
a rectangular pitch, 144 m in length
and 88 m in width (96). The primary
skills of LGF include high catching,

handling, kicking over short and long
distances, solo running with the ball,
passing the ball by hand, blocking,
and intercepting (127). The game’s
physical demands include high-
speed running, accelerations, deceler-
ations, and change of direction-based
movement (96).

Each year, there are 2 major competi-
tions at the intercounty (elite) level in
LGF, the National League and the All-
Ireland Championship. The National
League occurs from January to March,
whereas the All-Ireland Championship
occurs from May to July. During the
competitive phases of the season,
LGF players may compete in up to
18 matches depending on their team’s
progress through each competition.
Despite the amateur ethos of Gaelic
games, intercounty LGF players bal-
ance full-time employment with 5
technical and tactical sessions per week
and 2 resistance training-based sessions
each week (43).

KEY WORDS:

ladies Gaelic football; Gaelic games;
strength; power; periodization; athletic
performance; female physiology; test-
ing; injury prevention
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Positional layout for Gaelic games.

As in many research areas, sports sci-
ence research lacks female-specific
inquiries, leading to the misapplication
of findings from male to female ath-
letes (33). This article aims to provide
practitioners with recommendations
on strength and conditioning (S&C)
for intercounty LGF players. These
practical recommendations include a
needs analysis, biomechanical
demands, physiological demands,
injury epidemiology, considerations
for LGF players, development of bio-
motor qualities, testing battery, and
practical applications specific to LGF
players. The recommendations within
this article will focus on female Gaelic
team sports where possible. Compari-
sons will be made with similar female
team sports and male Gaelic football
when appropriate.

NEEDS ANALYSIS

The purpose of a needs analysis is to
assist LGF practitioners in designing
and implementing effective program
design, the appropriate selection of
tests within a testing battery, and the
specific injury epidemiology of the
sport. This process enables the practi-
tioner to design training programs
based on the specific positions in the
sport and facilitate optimal perfor-
mance. In LGF, more successful teams
use their superior possession to create
more scoring opportunities and force
the opposition into  turnovers/
unforced errors (83). Furthermore,

LGF has more goals and scoring fre-
quency per min than the male game
(83). Winning teams in LGF also dem-
onstrate greater productivity, scoring
351 times per 10 possessions, as
opposed to the losing team’s 2.49 times
per 10 possessions (83). The biome-
chanical demands of Gaelic football
include jumping, landing, sprinting,
acceleration, deceleration, multiplanar
movements, directional changes, and
evasion through planting and cutting
actions (104). The movement demands
specific to LGF include the punt kick,
instep kick, inside kick, hand pass, pick
up, and solo run (11) (Table 1). This
highlights the importance of aerobic
capacity, speed, and other physical bi-
omotor qualities for successful perfor-
mance in LGF. S&C practitioners can
use this information to increase the
specificity in their programming and
potentially reduce injury risks in LGF
players.

PHYSIOLOGICAL DEMANDS

Limited data exist on the performance
profiling of LGF. A player’s aerobic
capacity substantially contributes to
maximal and submaximal performance
in female and male Gaelic games
match play (42). A well-developed aer-
obic system is required for players to
adequately recover between periods of
play and between maximal and sub-
maximal work bouts reducing the like-
lihood of making decisions under a
fatigued state (143). The average
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relative maximal oxygen consumption
values for successful ladies Gaelic foot-
ballers tend to be high, supporting the
concept that aerobic power greatly
contributes to playing the game. Keane
et al. (80) reported a mean relative
maximal oxygen consumption value
of 499 = 42 mL-kg 'min"' and
42.0 = 6.8 mL-kg '-min"! for inter-
county LGFs and elite collegiate play-
ers, respectively. Intercounty LGF
aerobic capacity values are comparable
with elite female soccer players (51.9 =
5.1 mL-kg ' min~') and female Aus-
tralian  football (504 = 69
mL-kg ' -min~?) players (39,163).

The use of heart rate (HR) measure-
ment has been suggested to be an indi-
rect measure of exercise intensity in
female team sports (44). In male U18
GF, HRpeak was observed as 81.6 *
4.3% during 60 minutes of match play
(36). In addition, in adult male GF,
mean HRpeak values were reported
as 192 = 9 b-min~! and average HR
as 162 = 10 b-min ' (54). The appli-
cation of HR monitoring allows LGF
S&C practitioners to replicate the
game’s demands in training and stim-
ulate an individualized aerobic stimulus
(44). Previous research suggested that
spending 7-8% of training time at
>90% HRpeak would provide ade-
quate stimulus for maintaining/
increasing aerobic fitness across a sea-
son (22). LGF S&C practitioners could
use this information to manipulate the
constraints within a modified game to
elicit a specific physiological adapta-
tion while developing the technical
and tactical elements (137).

PHYSICAL DEMANDS

Owing to the increased professionaliza-
tion of female team sports, there has
been an increase in research analyzing
the physical demands of invasion-based
field sports (24,152). Despite the pleth-
ora of global positioning system (GPS)
research in the male versions of Gaelic
team sports (98,107), research in LGF is
still embryonic. The running perfor-
mance of elite intercounty LGF has
recently been investigated, reporting
that players covered 7,319 = 1,021 m



Table 1

Biomechanical movements specific to ladies Gaelic football (100,148)

Movement

In play (with football)
Kick pass
Inside kick pass
Outside kick pass
Hand pass

Method of travel

Solo

Bounce

Methods of possession
Pick up
Catch

High catch

Player possession
Team possession

Tackle

Turnover

in total distance and 1,547 = 432 m in
high-speed running (HSR) distance
during match play (96). Half backs, mid-
fielders, and half forwards covered
greater distances than full backs and full
forwards (96). Furthermore, there were
significant reductions in HSR and accel-
erations and decelerations across halves
of play (96).

High-intensity activities need to be con-
sidered to gain a more insightful over-
view of match demands (44). In elite
LGF, the middle 3 positional lines cov-
ered the greatest high speed and very
high running distances compared with
the other positions (96). Further
research is necessary for LGF to aid
practitioners in replicating the demands

Definition

Striking action made with the foot in attempt to transfer the football to a teammate
Striking action made with the instep (medial) of the foot when shooting or passing

Striking action made with the outside (lateral) of the foot when shooting or passing

Striking action made with the hand/fist in attempt to transfer the football to a

teammate

When a player transfers the football onto their foot and the ball returns to hand, allows

the player 4 more steps

When a player bounces the ball into the ground and the football returns to hand,
allows player 4 steps with the ball. Two subsequent bounces are deemed foul play.
Players must alternate between a solo and a bounce to travel with the football

When the football is picked up off the ground when stationary or when rolling/moving

Football is caught anywhere below the head, with one or 2 hands to control the ball for

next action

Football is caught above the head, with one or 2 hands to control the ball for next

action

When the player has control of the football with their hands or feet

When one team have possession of the football

When the defending player tries to dispossess the football attacking player in
possession of the ball to turn over the possession of play

When the ball is transferred from one team to the other

of the game in training and to provide
an optimal conditioning stimulus.

Accelerations and decelerations are both
important components of match play in
female team-based sports, contributing to
increased mechanical stress levels and
overall biomechanical load, which can
significantly affect performance potential
(62). In elite LGF, players completed 42
+ 6 accelerations (=3 m-s~ %) and 53 = 9
decelerations (=3 m-s %) during the
competitive match play (97). The devel-
opment of enhanced physical attributes
may enable LGF players to better tolerate
high-intensity match play, which may
provide greater resilience to sports-
specific injuries (42). This information
can assist LGF S&C practitioners in in-
forming the training process by

Strength and Conditioning Journal | www.nsca-scj.com _

quantifying the game’s physical demands,
objectifying training prescriptions, moni-
toring individual athletes’ training load,
and assisting with return to play/perfor-
mance protocols. Specific practical appli-
cations include replicating percentage of
game demands using m-min~’, enabling
practitioners to develop a deeper under-
standing of training drills when replicating
specific game intensities. Finally, it enables
practitioners to differentiate between
extensive and intensive training units
within the weekly microcycle.

CONSIDERATIONS FOR WORKING
WITH FEMALE GAELIC
FOOTBALLERS

THE MENSTRUAL CYCLE
From 13-50 years of age, females expe-
rience a circamensal rhythm called the



menstrual cycle (MC), whereby large
fluctuations in estrogen and progester-
one are observed (110). A regular MC
lasts an average of 28 days (ranging
from 21 to 45 days) and consists of 2
main phases, the follicular and luteal
phases. As females train and compete
during all stages of their MC, the
potential impact on injury and perfor-
mance should be considered (48,110).

The MC is a modifiable injury risk factor
in female athletes, as cyclical fluctuations
in reproductive hormones influence mus-
culoskeletal tissues such as muscle, ten-
don, and ligament (73). Reports show
that female team sport athletes are 3-6
times more likely to obtain an anterior
cruciate ligament (ACL) injury than their
male counterparts (113). However, there
is disagreement about the influence of sex
hormones on female ACL injury rates
(55). Recently, Martin et al. (106), re-
ported that injury rates were 47 and
32% greater in the late follicular phase
than in the early follicular and luteal
phases. However, caution is needed in
the interpretation of these studies as the
methodological process (small sample
size), ecological validity, and terminology
(phase definition and confirmation) may
have affected the original results (48).

Previous research on contractile
strength during the MC has led to con-
tradictory results (81,133). Recent
research has suggested that a resistance
training stimulus in the follicular phase
during the MC could intensify estro-
gen’s anabolic effect on muscle
(84,151). It has also been theorized that
estrogen could augment myosin func-
tion benefiting force production (91).
Furthermore, during eccentric exercise,
estradiol could cause a myogenic acti-
vation of the satellite cells which can
assist with muscle repair and regener-
ation during the MC (60,114). Addi-
tional research has also advocated the
periodization of strength training
between the follicular and luteal phases
to augment anabolic effects during the
MC in trained athletes (146,160).

Further research advocates using com-
bined strength and power training
throughout the MC (84). A meta-

analysis suggested that strength-related
biomotor qualities were negligibly
affected by the MC, and there was no
need to adjust the MC phase to enhance
performance (8). Some research has
been conducted in the area with con-
flicting findings to date and no consen-
sus on whether performance is affected
by MC phases (47). A meta-analysis re-
ported that exercise performance might
be trivially reduced during the early fol-
licular phase of the MC compared with
other phases (110). However, there was
large between-study variation, and
much of the research was rated low
quality. A recent systematic review
found that many studies investigating
the link between MC phases and per-
formance in elite female athletes are
cross-sectional in design, conducted in
a laboratory setting, and/or assessed
subjectively ~through questionnaires.
This makes it difficult to extrapolate
the findings (111).

Two recent studies exploring athletes’
experiences and perceptions of the MC
in relation to training and performance
highlighted individual responses with var-
iations in physiological and psychological
symptoms as well as impact on training
and competition (17,61). As such, it is
recommended that players/practitioners
track MCs and symptoms to improve
awareness of any phase-related effects
on individual performance, with a view
to consideration of management strate-
gies (50,130). Female athletes should be
integral in decision-making when manag-
ing individual MC symptoms to minimize
negative impacts and maximize perfor-
mance outcomes (13,48).

HORMONAL CONTRACEPTION

Many hormonal contraceptives are
available, including oral contraceptives
(OCs), implants, injections patches,
and intrauterine systems (47). OCs
seem to be the most popular, with
Martin et al. (105) reporting that
49.5% of 430 elite female athletes sur-
veyed from 24 different sports were
currently using OCs and 69.8% using
OCs previously. This study also re-
vealed that female athletes reported
the ability to regulate menstruation
during competition/training as a
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positive effect of OC consumption
(120). Similar results were also re-
ported in elite female soccer players.
86% of the cohort stated they used
OCs to predict or control their MCs
and for pain management (122).

There has been conflicting evidence
on OC consumption and athletic per-
formance throughout the literature
(47,121). A recent study analyzing the
effects of eccentric exercise suggested
higher creatine kinase values during
the withdrawal phase. However, there
were no differences in countermove-
ment jump performance and muscle
soreness between OC phases (130).
In female team handball athletes, knee
extensor, flexor isokinetic, and isomet-
ric strength performance were not
affected by the different phases of
OC consumption (126). In female team
sports athletes (7 = 10) who were tak-
ing the OC pill, reactive strength varied
significantly throughout the OC cycle
(178 = 40 cm s~ ! versus 158 = 29 cm
s~ 1), especially during the withdrawal
phase (125). The use of OC during a
10-week progressive overload
resistance-based training program es-
tablished a greater increase in muscle
mass and a significant increase in type 1
muscle fiber cross sectional area com-
pared with the non-OC control group.
However, using the OC did not signif-
icantly increase muscular strength (37).

Moreover, OC usage increased GH
responses  acutely  after  heavy,
resistance-based exercises (87). The
most recent meta-analysis reported
that OC use might result in slightly
inferior exercise performance com-
pared with naturally menstruating
women. However, any effect is most
likely trivial (47). Further research is
necessary to determine whether the
use of OC has positive, negligible, or
detrimental effects on female athletic
performance (124). From a practical
perspective, an individualized
approach should be taken based on
each athlete’s response to OC use.

INJURY EPIDEMIOLOGY
Owing to the intermittent, multidirec-
tional nature of LGF, players are



inherently at the risk of injury
(117,129). It was reported that 58% of
injuries in club (subelite) LGF involved
the lower limb and 24% involved the
upper limb (35). The most common
lower-limb injuries involved the knee
(33%), followed by the hamstring
(20%) and ankle (20%) (10,35). When
considering collegiate LGF, lower-
limb injuries were the most prevalent
(67.09%) and caused the greatest injury
burden (276.17 days absent per 1,000
hours) (120). Hamstring injuries were
the most common (21.52%), followed
by knee (12.66%), quadriceps (11.39%),
and ankle (10.31%). Moreover, knee
injuries cause the greatest injury bur-
den (10646 days absent per 1,000
hours) (Table 2) (120).

Reports show that female team sports
athletes are 3-6 times more likely to
obtain an ACL injury than their male
counterparts (113,161). Furthermore,
anatomical and hormonal aspects could
contribute to the high incidence of ACL.
injuries in female athletes, including
joint laxity, limb alignment, intercondy-
lar notch proportions, ligament size, and
hormonal fluctuations (70,72). Gender-
specific neuromuscular deficits have
been identified in female athletes and
include hamstring injuries, coronal
plane knee control (ligament domi-
nance), and core dysfunction (trunk
dominance) (73). Research demon-
strates that females have reduced knee
flexion angles, increased knee valgus
angles, increased quadriceps activation,
and decreased hamstring activation
compared with male athletes (46,94).
Such altered motor control strategies
may lead to an increased load on the
ACL, which could contribute to the
increased risk of injury in female athletes
(72). These neuromuscular deficits are
linked with the potential inability to efhi-
ciently dissipate ground reaction forces
(GRFs) and the reduced control of their
center of mass (142).

Neuromuscular changes leading to
suboptimal biomechanics, such as
increased knee valgus on ground con-
tact, can exacerbate symptoms (72).
Most ACL injuries have been reported
to come from noncontact mechanisms

Table 2

Injuries in collegiate ladies Gaelic footballers (120)

Region Number
Head/neck 10
Head 8
Face 1
Eye 1
Upper limb 11
Shoulder 1
Elbow 2
Forearm 3
Wrist 2
Hand and fingers 3
Trunk 3
Lower back 1
Pelvis 1
Buttocks 1
Lower limb 53
Hip 2
Groin 2
Quadriceps 9
Hamstrings 17
Knee 10
Shin 3
Calf 1
Ankle 8
Foot and toes 1
Others 2

“Days per 1,000 hours.

(deceleration, change of direction, and
unplanned landing) (72,73). Therefore,
alternative training modalities are valu-
able (resistance training, plyometrics,
and development of athletic motor skill
competencies) to support structural
components, improve neuromuscular
control of the knee joint, and possibly
reduce the incidence of noncontact
ACL injuries in field-based sports
(119). LGF S&C practitioners need
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% (95% ClI)
12.66 (12.57-12.75)
10.13 (10.05-10.21)

1.27 (1.24-1.29)
1.27 (1.24-1.29)
13.92 (13.83-14.02)
1.27 (1.24-1.29)
2.53 (2.49-2.57)
3.80 (3.75-3.85)
2.53 (2.49-2.57)
3.80 (3.75-3.85)
3.80 (3.75-3.85)
1.27 (1.24-1.29)
1.27 (1.24-1.29)
1.27 (1.24-1.29)
67.09 (66.89-67.29)
2.53 (2.49-2.57)
2.53 (2.49-2.57)
11.39 (11.31-11.48)
21.52 (21.40-21.63)
12.66 (12.57-12.75)
3.80 (3.75-3.85)
1.27 (1.24-1.29)
10.31 (10.05-10.21)
1.27 (1.24-1.29)
2.53 (2.49-2.57) =

Injury burden® (95% CI)
31.74 (26.96-37.37)
27.55 (23.12-32.83)

3.53 (2.16-5.76)
0.66 (0.21-2.05)
55.10 (48.68-62.37)
1.32 (0.59-2.94)
9.26 (6.84-12.53)
21.38 (17.52-26.09)
18.73 (15.15-23.17)
441 (2.84-6.83)
7.93 (5.72-11.00)
441 (2.84-6.83)
1.54 (0.74-3.24)
1.98 (1.03-3.81)
276.17 (261.30-291.90)
9.26 (6.84-12.53)
7.05 (4.99-9.97)
31.30 (26.55-36.89)
66.12 (59.05-74.05)

106.46 (97.37-116.39)
12.78 (9.88-16.54)
1.10 (0.46-2.65)
39.89 (34.49-46.15)
2.20 (1.19-4.10)

to design athletic motor skill compe-
tencies which develop optimal knee
positions and mimic movement pat-
terns specific to the demands of their
sport (147).

DEVELOPMENT OF PHYSICAL
BIOMOTOR QUALITIES

LGF requires the players to have well-
developed biomotor skills, such as
strength, power, reactive strength,



speed, agility, flexibility, balance, and
endurance. The variety of biomotor
qualities requires focus from both a
resistance training and on-field condi-
tioning perspective. Owing to the
unique positional demands of LGF,
practitioners may need to prioritize
certain biomotor qualities throughout
the season, ensuring players are pre-
pared for the physical demands of
training and match play. Overall, the
role of the LGF S&C practitioner is
to reduce the likelihood of injury and
improve the physical performance of
individual athletes through S&C
modalities with sound scientific-
practical application.

Strength. In LGF, strength, endur-
ance, mobility, and speed are all essen-
tial biomotor qualities of the game
(108). The development of muscular
strength and power is an important
attribute in LGF players, enabling them
to tolerate the physical demands of the
sport (80). Strength training can elicit
the following neurological adaptations
in female athletes: increasing the num-
ber of sarcomeres in series, adaptation
of the fiber type, and modification of
pennation angles, all of which have
the potential to increase force produc-
tion (29,74). From a morphological per-
spective, strength training in LGF
athletes can elicit adaptations, including
increased cross-sectional area of muscle
fibers, preferential recruitment of type II
fibers, and a shift in fiber subtype
expression (type IIX-IIA) (28,86).

In female-based team athletes, high
levels of strength are correlated with
superior vertical jump, sprint, and
change of direction speed performance
(141). Faster female athletes can pro-
duce greater vertical force and eccen-
tric and isometric strength capacity
during a change of direction task, thus
emphasizing the importance of
strength development in invasive-
based sporting tasks (141). The relative
1 repetition maximum back squat
strength for experienced female ath-
letes has been suggested as >1.6 body
weight, with athletes below this ratio
potentially more susceptible to lower-

extremity injuries (21). It has been
hypothesized that once an athlete rea-
ches the optimal ratio of back squat
relative strength, there may be a pla-
teau of diminishing returns. Other
more advanced strength training
modalities will have to be used to elicit
further physiological adaptations (144).

There is a plethora of research to dem-
onstrate the efficacy of resistance train-
ing female athlete populations to
enhance performance and reduce
injury risk factors (71,121). Further-
more, increased muscular strength for
athletic performance has been advo-
cated by Suchomel et al. (144,145),
who suggest that strength correlated
with the rate of force development
(RFD), mechanical power output,
and sports-specific movements (run-
ning, jumping, and striking) as well as
increased ability to perform on-field
sports-specific skills.

Lower-body strength in male GF players
was strongly correlated with 10-m and
20-m sprint times, repeated sprint ability,
and enabled them to tolerate weekly
spikes in training load (95). It was also
demonstrated in male club level GF that
players with a higher level of lower-body
strength could tolerate higher mechanical
loads during match play and had reduced
postmatch muscle damage (38). There-
fore, greater muscular strength can con-
tribute to athletes’ superior performance
during sports-specific tasks and reduce
the risk of injury (144,145). Strength train-
ing programs for LGF players, which
include weightlifting, ballistic, complex
training, and plyometric movements,
would likely enhance neural drive, neural
activation rates, and intermuscular coor-
dination (42). The possible adaptations of
using strength training modalities include
the individual ability to increase RFD by
enabling the female athlete to generate
more force in less time (28,61). It was
demonstrated that females who engaged
in a 20-week, multijoint, strength-based
training improved strength neural adapta-
tions, (» < 0.05) with no change in the
muscle cross-sectional area (56). It has
also been suggested that chronic resis-
tance training in females led to increased
biological activity of circulating growth
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hormone (9,85). Advanced training meth-
ods, such as complex training, have
improved athletic capabilities in female
athletes with a high training age (31).
For specific LGF strength development
guidelines, see Figure 2.

Power. The ability for athletes to
achieve technical competency requires
them to perform specific motor skills
as quickly as possible with a relatively
high degree of force production (29).
Sporting actions in team-based sports,
including LGF, generally occur in <0.3
seconds. Therefore, it is important to
train power (the ability to produce
force at high and low velocities) across
a variety of loads (154) (Figure 1). A
plethora of different training modalities
can be used to increase power (ballistic,
weightlifting, and stretch-shortening
cycle [SSC] type activities) in LGF
(58). The ability of an athlete to pro-
duce force over a diverse range of
velocities through manipulation of
the force-velocity curve theoretically
produces greater improvements in
maximal power output. It enables a
greater transfer effect to athletic perfor-
mance (30,58).

Ballistic training refers to exercises in
which the athlete can bypass any
deceleration phase to accelerate
throughout an entire range of motion
until the point of projection (take-off
or release) (29,30). Loaded and un-
loaded training modalities (squat
jumps, weightlifting derivatives, and
medicine ball throws) have been advo-
cated to increase maximal power out-
put and athletic movement qualities
(93). This training can elicit advanta-
geous training stimuli, including
increased RFD, by augmenting neural
activation and increasing intra and in-
terneuromuscular coordination
(28,30). These ballistic-type move-
ments share kinetic and kinematic sim-
ilarities with sporting movements such
as sprinting and jumping, which have
postulated to transfer to sports perfor-
mance (1,28). In addition, these
ballistic-type modalities have been
advocated to enable female athletes
to produce higher forces and velocities
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(28). For specific LGF power develop-
ment guidelines, see Figure 2.

Plyometrics. Plyometric activities
use a fast SSC using modalities includ-
ing, but not exclusive to, high-velocity
jumping or rebounding exercises (103).
The SSC consists of an eccentric con-
traction (rapid stretch), an amortiza-
tion phase (isometric period), and an
immediate concentric muscle contrac-
tion (155). This mechanism takes
advantage of the neural and the
musculo-tendon arrangement to pro-
duce maximal force quickly by preacti-
vation and release of elastic energy
produced (9). The SSC can be charac-
terized as fast and slow SSC. A fast SSC
consists of a short GCT (<0.25 ms)
and smaller angular displacements

observed in depth jumps, whereas a
slow SSC consists of a longer GCT
(>0.25 ms) with larger angular dis-
placements observed in countermove-
ment jumps (136,155). A caveat of this
arbitrary dichotomy is that it may not
differentiate the stress imposed on indi-
vidual athletes.

In collegiate LGF players, a reactive
strength index of 1.22 *+ 0.47 has been
reported, suggesting that LGF players
need to develop their SSC capacity fur-
ther (26). To assist LGF players devel-
oping their SSC capacity, previous
meta-analyses demonstrated that plyo-
metric jump training is effective as a
means to improve vertical jump height
in female soccer players and that long-
term (<10 weeks) plyometric training is
effective in improving vertical jump
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performance in female athletes
(123,142). Specific movements that
facilitate fast and slow SSC capabilities
will increase musculotendinous stiffness
and potentially enhance and maximize
power output in explosive movements
(162). It has been suggested that com-
bining plyometric or ballistic movement
efforts with other resistance training
methods (complex training) can lead
to enhanced performance as opposed
to plyometric training alone (31). More-
over, another key factor that should be
considered is the athlete’s training status
when designing a plyometric training
program. Athletes with a low training
age should be exposed to low-intensity
plyometric progressions with adequate
volume and progression as they become
more proficient (144). For specific LGF



plyometric development guidelines, see
Figure 2.

Speed. Speed is a desirable attribute
associated with successful sporting
performance (66). Rapid acceleration
and sprinting are important to allow
LGF players to reach the ball before
the opposition (127). Tucker and Reilly
(153) reported mean 30-m sprint times
among LGFs to be 52 * (.2 seconds.
Linear sprinting can be broken down
into 3 distinct phases, acceleration,
transition, and maximum velocity
phases (75). Acceleration is an impor-
tant attribute in all field-based sports
involving locomotion. During the
acceleration phase, athletes must
increase the degree of horizontal pro-
pulsive force to overcome inertia,
reduce GCT, increase stride length,
and increase power output and speed
(34). Technical development and speed
training could improve acceleration
and top-end linear velocity, especially
for players in the wide defensive and
attacking-based positions (63). The
development of both acceleration and
high-speed running mechanics can
develop stride length and decrease
GCT, while optimizing ground reac-
tive forces and decreasing injury rates
(158). Faster athletes can produce a
greater vertical impulse in a shorter
GCT (158). A further goal of maximal
velocity sprinting is to achieve a high
stride frequency combined with an
optimal stride length (159). For injury,
sprinting is a common mechanism of
injury in LGF (120,150). In elite LGF,
it was reported that players accumu-
lated 630 * 287 m of very
high-speed running distance and
reached a maximal velocity of 25.8 *
1.48 km-h ™! during competitive match
play (96). These data may assist LGF
S&C practitioners in improving accel-
eration and maximal velocity mechan-
ics, improving performance, and
reducing the risk of posterior-chain
injuries (57). Furthermore, to mitigate
against potential hamstring injuries
during the terminal swing phase of
sprinting, practitioners are recommen-
ded to focus on a multifactorial
approach, which includes a balanced

approach to the development of a
healthy hamstring, including slow,
high-load eccentric contractions at
both the proximal and distal end of
the hamstring (12), as well as the mus-
cle belly itself with the development of
efficient maximal velocity sprinting
mechanics using front-side mechanics
drilling constraints (112). In conclu-
sion, LGF athletes must be exposed
to adequate maximal velocity sprinting
(>90% of their maximal velocity)
throughout the season, which may
reduce hamstring injuries (95). Please
see Table 5 for specific LGF speed
recommendations.

Agility. LGF players must accelerate,
decelerate, stop, start, and change
direction (COD) at various speeds
(80). The literature shows that female
team sport athletes use multidirectional
movements between 500 and 3,000
times during a game or once every 2—
4 seconds (149). In male GF, reports
show that players complete 1,899
COD-based movements in a game
with most COD actions being =90°
(148). Players rarely sprint in straight
lines without having to stop or change
direction. Suppose a female athlete
cannot move effectively in an open,
chaotic environment. In that case, they
will be unable to apply their technical
skills to the tactical requirements of
the game.

Agility is the ability of a rapid whole-
body movement, which involves a
COD in response to a stimulus
(139). Agility has 2 components, a
COD speed component and a per-
ceptual decision-making component
(139). The plant phase in COD
movements surpasses the magnitude
of GRFs of acceleration and the max-
imal velocity phase of sprinting (141).
This reinforces the use of traditional
strength training to enhance the ath-
lete’s capability to produce and han-
dle large GRFs (144). Greater
eccentric strength is associated with
faster COD performance, as stronger
athletes can decelerate more rapidly
during the penultimate step from fast-
er approach velocities  (141).
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However, the development of per-
ceptual/decision making compo-
nents (visual processing, pattern
recognition, perceptual awareness,
and timing) of agility is also essential
for the individual athlete to master
the complex, dynamic movement
patterns specific to field-based inva-
sion sports (90). In conclusion, the
development of both reactive and
nonreactive components of agility is
fundamental. It exists in perpetuity
along a continuum based on the indi-
vidual needs of each LGF player.
Please see Table 5 for specific LGF
agility recommendations.

CONDITIONING

Effective conditioning is an important
aspect of LGF players enabling players
to meet and tolerate the demands of
the game (42). It has been suggested
that poor aerobic fitness was one con-
tributing factor to increasing the likeli-
hood of injuries in elite male GFs (40).
Furthermore, enhanced physical con-
ditioning may facilitate positive physi-
ological adaptations including
augmented  metabolic  clearance,
decreased neuromuscular fatigue, and
a greater tolerance to eccentric loading
during GF match play (38). A well-
developed aerobic performance capac-
ity can enable female team sport play-
ers to maintain higher performance
levels in games (79). It is important that
practitioners  incorporate physical,
technical, and tactical subprinciples to
maximize training time availability,
especially in an amateur LGF setting
(99). The utilization of high-intensity
interval training (HIIT) has become a
popular training modality to effectively
condition female team sport athletes
(15,16). HIIT involves the utilization
of repeated short to long repetitions
of high-intensity exercise with recov-
ery periods interspersed throughout
the selected HIIT modality (16). The
agile nature of HITT can allow LGF
S&C practitioners to elicit specific
physiological, neurological, and mor-
phological adaptations to meet the
desired conditioning objectives of the
game (41). Practitioners can manipu-
late up to 9 different variables when



using HITT modalities including work
interval intensity and duration, rest
interval intensity, exercise modality,
repetitions, series, and recovery
between series (15,16). The various
HIIT types enables a higher percent-
age of Vo,max to be reached, while
also increasing blood lactate and asso-
ciated byproducts (H* ions), which can
elicit improvements in both aerobic
and anaerobic energy systems (ie.,
increased Vo,max, lactate threshold,
and buffering capacity) (89). In addi-
tion, neuromuscular adaptations such
as the increased activation of type Ila
muscle fibers occur through manipulat-
ing the various HIIT types (5).

HIIT can also enable practitioners to
individualize exercise intensity through
various different traditional laboratory
and field-based testing modalities
(15,16). One such field-based method
is the 30-15 intermittent fitness test
(30-15r) in which intensities can be
prescribed based on the final percentage
velocity (% vIFT) reached during the
test (14,19). The 30-15;1 was developed
to elicit HRmax and Vo,max and offer
quantities for anaerobic speed reserve
(ASR), accelerations, and decelerations
abilities (78). The ASR is the difference
between an individual athlete’s maximal
velocity and their vVo,max (also known
as maximal aerobic speed). This is con-
sidered a combination of both maximal
aerobic and anaerobic energetic capac-
ities (134,135). A higher ASR reduces
the relative intensity of exercise which
causes lower anaerobic energy system
utilization and reduces the impact of
peripheral physiological disturbances
(decreased accumulation of fatigue
inducing metabolites such as H* and
Pi) (18). The ASR can enable LGF
S&C practitioners to create individual
high-intensity locomotive profiles to
individualize training load demands
and more accurately prescribe condi-
tioning intensities (20,63). The ASR
can also be used as a proxy measure
to prescribe supramaximal HIIT inten-
sities (64,134). The 30-15pr is poten-
tially appealing to LGF S&C
practitioners as it is inexpensive, enables
the evaluation of entire squads, time

effective, and requires minimal equip-
ment (32). The utilization of an 8-
week HIIT program in female soccer
players led to an increase in Vo,max
values (p = 0.015) compared with a
traditional  endurance-based  pro-
gram (23).

HIIT can be classified into 5 different
conditioning types, long, short, and
sprint-interval training (LI-T, ShI-T,
and SIT); repeated sprint training,
referred to as repeated sprint ability
(RSA); and small-sided games (SSGs
or game-based training) (Table 3)
(16). Long intervals HIIT (Table 3)
comprises work periods that are
=60 seconds in duration and a lower
intensity of both vVo,max or =85%
vIFT (15,16). LI-T has been proposed
to elicit the following physiological
adaptations: enhanced Vo,max, lac-
tate threshold, and running economy
(6,68,78). An 8-week interval HIIT
program consisting of 4 X 4 minutes
of 90-95% HRmax interspersed with
3 minutes of active recovery at 70%
HRmax resulted in an increase in
Voymax (p < 0.01) compared with
long, slow distance, and lactate
threshold training modalities (69).
This type of HITT modality can
enable LGF S&C practitioners to
progressively overload the cardiopul-
monary system to equip the LGF
players for the aerobic demands of
match play.

ShI-T (Table 3) consists of intervals of
10-60 seconds work with an intensity
of 100-120% vVo,max or 85-105%
vIFT with a work-to-rest ratio of 1:1-
1:2 (15,16). The practitioner can
manipulate this HIIT modality to elicit
aerobic, anaerobic, and/or neuromus-
cular adaptations. The effects of short-
interval HITT have been investigated
in elite male soccer players in which
training sessions consisted of 12-15
intervals (120% of vVo,max) with 15
seconds passive recovery (45). The
ShI-T intervention led to an 8.1%
(p < 0.001) improvement in maximal
aerobic speed (8.1 = 1.5%, p < 0.001)
and a decrease in 40-m sprint times
(—3.5 £ 1.5%, p < 0.001) (45). ShI-T
can enable LGF players to accumulate
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volume and intensity of both high-
speed running and mechanical work
to replicate the intermittent nature of
match play. Furthermore, ShI-T can be
more appealing to LGF players as the
Gaelic football can be integrated into
the conditioning.

SIT (Table 3) consists of 4-6 X 30
seconds sprints with a prolonged
recovery duration of 3-4 minutes
(15,16). SIT has been reported to
elicit the following physiological
adaptations: enhancing muscular
enzyme activity, which augments
anaerobic and aerobic system pro-
ductivity, increases the ability to
buffer H* ions effectively, and delay
the negative effects of acidosis on

muscular contractile function
(77,131). SIT training positively
affects neuromuscular adaptations

including increasing muscle fiber
recruitment and synchronization
(131). SIT can enable team sport
athletes to recover quicker during
intense periods of match play and
increase their ability to partake in the
amount of high-intensity periods dur-
ing the game (82). In male GFs, a 2-
week SIT intervention increased
Vo,max by 31% (p =< 0.05) compared
with 17% in a high-volume endurance
training program (82).

RSA (Table 3) is the capability to per-
form numerous sprints interspersed by
brief recovery periods (7). RSA is a
critical component of high-intensity
intermittent female team sports (52).
Training for RSA could, for example,
constitute short sprints (<10 seconds,
20-40 m, 3-4 sets with 6-7 repetitions)
with brief recovery periods (<60 sec-
onds). RSA is a complex, multifaceted
modality, which is related to neuro-
muscular aspects (maximal sprint
speed and motor activation) and met-
abolic aspects (oxidative phosphory-
lation for phosphocreatine recovery
and H+ buffering) (7). RSA work-to-
rest ratios are recommended to be 1:5,
as this will enable sufficient recovery
periods for the aerobic system to resyn-
thesize adenosine triphosphate and
phosphocreatine (15). It has been the-
orized that developing RSA would



€20 HLNOW | 00 ¥3gwnN | 0o IwnioA

Table 3
HIIT modality recommendations in ladies Gaelic footballers

HIIT format HITT HITT intensity Modality Rest Rest intensity Intra set Primary physiological
duration duration recovery adaptations
LI-T <2 min <100 wWo,max Straight line 2 min Passive Passive Aerobic = Vo,max and
<90% V, lact hreshol
>3 min (<9 A) i¥7) 6-10 X 2 min >3 min Passive Passive actate threshold
=95% vVo,max Straight line
(80% V|F-|-) 5-8 X 3 min
4-6 X min
ShI-T =20s <100 vVo,max Straight line (3-4 sets X 8 reps 10/ =20 s 55% vVo,max 120 s Aerobic = Vo,max
<89% V, 20 i
<15s ( .o 1) 3 (passive) Anaerobic = lactate
<120 vVo,max Straight line (2 sets X 6-8 reps 15/ 180 s threshold
(<100% V7)) 15 s) (passive)
SIT >20s All out (90-95% of Sports specific (Linear/curvelinear =2 min Passive 1:6 Aerobic and anaerobic
max velocity) 6-10 X 40-60 m)
RST <4-10 s All-out 45-90° COD (position specific), =2 min Passive >120 s Aerobic, anaerobic and

explosive efforts 55% of Wo,max (passive) neuromuscular
2-3 RST (each >6 sprints) (40% V1)
GBT 3-4 min RPE > 7 Sport-specific =2 min Passive 120 s Aerobic, anaerobic, and
. i |
SSG = 6-10 X 2 min 55% of vVo,max (passive) neuromuscuiar
MSG = 5-8 X 3 min (40% VIFT)
LGG = 4-6 X 4 min
Other run Duration Intensity Modality Rest Rest intensity Intraset
type duration recovery
Tempos 15-30 s (65-80% of max Straight line running (85-120 m) =2 min 40-70 s >120 s Aerobic
velocity) (passive)

Based on data from Refs. (15) and (16).

COD = change of direction; GBT = game-based training; HIIT = high-intensity interval training; LI-T = long-interval training; LSG = large-sided game; MSG = medium-sided game; RPE =
rate of perceived exertion; RST = repeated sprint training; ShI-T = short-interval training; SIT = sprint-interval training; SSG = small-sided game; Vier = peak speed reached in the 30-15
intermittent fitness test; Vo,max = maximal oxygen uptake; vWo,max = minimal speed associated with maximal oxygen uptake.



enhance the athlete’s tolerance to with-
stand lactate and improve sports-based
performance (18). Therefore, integrat-
ing an RSA training stimulus, including
repeated fast-running efforts inter-
spersed with short recovery intervals,
would allow the athlete to develop
game-specific fitness and replicate
worst-case scenarios in match play
(18). Including COD into HIIT modal-
ities can also elicit specific physiologi-
cal adaptations, including increased
blood lactate, oxygen uptake, and
HR (67). Implementation of RST can
prepare LGF players for the unique
positional aerobic, anaerobic, and neu-
romuscular responses to match play.

Game-based training (GBT or SSGs)
(Table 3) has gained popularity as a
conditioning modality in male Gaelic
football (97,100). GBT can enable
LGF S&C practitioners to develop
physical, technical, and tactical aspect
capabilities in a time-efficient manner
(99). During this type of conditioning
modality, the intensity can be manip-
ulated in many ways, including vary-
ing exercise type (tactical constraints,
number of players, and specific condi-
tions), field dimensions, and manipu-
lation of time constraints (25).
Increasing pitch dimension and
decreasing player number typically
increases the intensity and anaerobic
training stimulus (97,100). Alterna-
tively, decreasing pitch size and
increasing playing numbers will typi-
cally decrease intensity and stimulate
an aerobic training response (25,97).
In elite female soccer, players covered
more relative sprint distance during
larger-sided games with greater accel-
eration in smaller pitch dimensions
(102). There was also a greater
amount of time spent at >85% of
HRmax (69.8% =+ 2.5) during
smaller-sided games (102). GBT may
need to be supplemented with other
HIIT modalities to ensure all physio-
logical demands are met in female
team-based athletes (51,88).

To elicit appropriate physiological
responses in game-based training in
team-based sports, a work-to-rest ratio
of 2:1 or 1:1 should be considered (76).

In addition, the area per player formula
(m* X player), which is determined by
the total pitch (144 X 88 m) area divided
by the number of outfield players, can
assist practitioners in designing bespoke
GBT training for LGF (76) (Table 4).
LGF S&C practitioners need to be cog-
nizant of the limitations of using GBT as
a conditioning modality, including vari-
ability in work intensities which can be
difficult to control/manipulate, the
potential increase in contact injuries, ath-
lete’s technical ability required, and play-
ing numbers needed to use this approach
effectively (88).

Tempo running has also become popular
in team-based sports (132) (Table 3).
Tempo running was first used in sprint
athletes as a recovery modality in
between high-intensity training day (65).
Traditional tempo training consisted of
100-300 m of running with short recov-
eries at an intensity between 60 and 70%
of maximal velocity to improve cardio-
vascular fitness (65). From a team sport
perspective, tempo runs consist of 1-3
sets ranging from 100 to 130 m with a
work duration of 20-40 seconds, a rest
duration of 40-75 seconds, and an intraset
recovery between 40 and 120 seconds.
Running velocities can be determined by
the individual athlete’s percentage maxi-
mal velocity (65-85%) (65). It is recom-
mended that tempo runs should be used
to progressively accumulate high-speed
running density, as opposed to a condi-
tioning modality (132). The tempo-based
running can enable LGF S&C practi-
tioners to prescribe running volume based
on the individual player's match play
high-speed running velocity (65-85%
Vmax). Please see Table 3 for recommen-
dations on implementing HITT strategies
throughout the LGF season.

PROPOSED PERFORMANCE
TESTING BATTERY

Performance testing provides LGF
S&C practitioners with relevant infor-
mation about the components of the
sport (11). Performance testing enables
progress monitoring, affects training
prescription, provides an objective
return-to-play metrics for injured play-
ers, and identifies individual strengths
and weaknesses in LGF (4). Testing
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Table 4

SSG pitch density for utilization
in LGF training

Players Length Width
2v2 20.6 12.6
3v3 30.1 18.9
4v4 41.2 25.2
5v5 51.5 315
6v6 61.8 37.8
7v7 72 44
8v8 823 50.3
9v9 92.6 56.6
10v10 102.9 63
11v11 113.2 69.2
12v12 1235 75.5
13v13 133.8 81.8
14v14 144 88

The area per player formula (m? X
player) (76) which is determined by the
total pitch (144 X 88 m) area divided by
the number of outfield players.

LGF = ladies Gaelic football; SSG =
small-sided game.

requires consideration and specific
alignment to meet the specific
demands of LGF. Collecting long-
term performance testing data can pro-
vide practitioners and relevant stake-
holders with valuable and in-depth
analysis of LGF players. A proposed
testing battery for LGF players is pro-
vided in Table 5.

PRACTICAL APPLICATIONS

PERIODIZATION

The process of periodization facili-
tates the practitioner to design a
training plan in which the goal is
to potentiate biomotor qualities
and decrease potential fatigue
(156). Nonlinear periodization is
recommended for sports where the
requirement is to peak at different
times during the season (156). The
LGF season is divided into 4 stages:
off-season (8-10 weeks), preseason
(6-8 weeks), transition phase (2-4



Table 5

Biomotor quality

Anthropometry

Power

Reactive strength

Speed

COD

Strength

Repeated sprint
ability (RSA)

Performance testing battery specific to ladies Gaelic footballers

Test

Stature and mass, skinfold assessment in accordance
with the International Society for the
Advancement of Kinanthropometry (ISAK), %BF

CMJ—slow SSC which involves both eccentric and
concentric actions (27)

SLJ—CMJ with horizontal emphasis, subjects use a
CMJ with an arm swing to horizontally project
themselves forward. Distance measured from the
rear of the heel(s) in cm (80)

RSI

Efficiency of an athlete’s SSC. RSI = jump height
(meters) contact time in seconds (s) (26)

10/5 RJT

Participants perform a CMJ followed by 10 maximal
rebound jumps with the best 5 averaged with
ground contact time <0.25 for RSI (26)

Bnene [RUTT

Participants compete a CMJ followed by 4 maximal
rebound jumps. RSI calculated for each maximal
jump by = jump height (meters) contact time in
seconds (s) (26)

Linear speed test

Using timing gates to enhance reliability athletes
should perform 0-10 m to measure acceleration
and 0-30/40 m to measure maximal speed (66)

T test or 505 test for protocol, see (141)

3RM testing protocol see (115)

LB: 3RM hex bar deadlift, 3RM barbell front squat,
and 3RM back squat

UB: 3RM bench press; 3RM chin up for 3RM testing
protocol

Predicting 1RM: Epley (49) formula (0.033 X reps X
repetition weight) + repetition weight

IMTP: Athletes stand at midthigh position of the
power clean with a fixed bar, vertical trunk with
shoulders in line with the bar. The athlete pulls the
fixed bar with as much force for 6 s while standing
on force plates (164)

RSA test

6 X 20 m maximal sprint efforts on a 15 s cycle. At
the completion of sprint, participants perform a
10 m deceleration and a 10 m active recovery (53)
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Reference
(128)
(80)

(27)
(80)

(141)

(115)

(26)
(164)

(53)

Sport*

Intercounty
Gaelic
footballers

Intercounty
Gaelic
footballers

Intercounty
Camogie
players

Elite Gaelic
football

Intercounty
Camogie
players

Collegiate Gaelic
footballers

Collegiate Gaelic
footballers

Intercounty
Camogie
players

Basketball

International
female rugby
league

Intercounty
Camogie
players

Premiership
rugby players

Elite international
soccer players

Normative values
1.66 = 0.08 m

65.9 + 8.3 kg
167 + 0.09 m
65.0 = 8.0 kg

2749 = 3.11 cm
1.40 = 0.20 cm

RSI = 1.18 = 0.21 m/s

RSI
RSI =

1.22 = 0.47 m/s
1.23 = 048 m/s

5m= 120 = 008 s

10 m = 2.02 = 0.08 s
20m = 345 £ 0.11 s

505 = 2.69 + 0.28 s
Ttest =11.75 = 1.15s
e1RM (kg)

Bench press:

Backs = 64 kg
Forwards = 67.7 kg
Back squat:

Backs = 85.2 kg
Forwards = 99.3 kg
Peak force (N)
1,938.46 + 300.17 N
Relative force (N/kg)
28.72 + 4.17 N/kg
Backs = 2,560.8 N
Forwards = 2, 729.8 N

209 £ 05 s



Table 5
(continued)

Aerobic
endurance

Vier = final running speed, a = age,

W = weight (32)
MAS:

Estimate Vo,max using 30-15, for females: (
Vo,max (mL-kg™' min~ ') = 28.3 — (
(2.15 X 2) — (0.741 X A) — (0.0357 X W) + (0.0586 (

X A X Vigr) + (1.03 X Vigr) (92)
(
(
(

30-157 (see description below) (32) (32)

Set distance: 1.2 km time trial
Distance run in meters (m)/time in seconds (s) =

100% MAS (2).

Set time trial MAS: 5-min running time trail for each
athlete, to determine MAS
Distance run in meters (m)/time in seconds (s) =

100% MAS

To determine distance travelled in a timeframe
multiply % MAS by time of interval, for example,

48 m/s X 15
s=72m(2)

YYIRTL1 test consists of 2 X 20 m shuttle runs at
increasing speeds interspersed with 10 s active
recovery. The test begins at 10 km/h and
progressively increases until the participant fails
to reach the line. YYIRTL1 tests predominately

aerobic capacities (3)

Predicted Vo,max (mL-kg™"' min~") = YYIRTL1
distance (m) X 0.0084 + 36.4 (3)

*Female team sport only.

Elite soccer

Elite international

17.1 £ 1.0 km/h
18.6 £ 1.5-19.8 = 1.20

players

soccer players km/h

Elite international 19.2 £ 1.20 km/h
soccer players  Time (min:s)

AFL 5.18 £ 0.14

AFL 3.74 m/s

Intercounty 871.11 £ 199.43 m
Camogie 1,224 = 255 m
players 826 = 160 m

1st division

soccer players

2nd division

soccer players

30-15;sr = 30-15 intermittent fitness test; 1RM = 1 repetition maximum; 3RM = 3 repetition maximum; %BF = percentage of body fat; AFL =
Australian Football League; CMJ = countermovement jump; COD = change of direction; FI = fatigue index; EIRM = estimated 1 repetition
maximum; IMTP = isometric midthigh pull; ISAK = International Society for the Advancement of Kinanthropometry; KG = kilograms; KM/H =
kilometers per hour; LB = lower body; M = meters; M/S = meters per second; MAS: maximal aerobic speed; N = newtons; N/kg = newtons per
kilogram; RSAT = repeated sprint ability test; RIT = rebound jump test; RSA = repeated sprint ability; RSI = reactive strength indeX; Sgastest =
fastest sprint time; Sqowest = Slowest sprint time; SJ = squat jump; SJL = standing long jump; SSC = stretch-shortening cycle; UB = upper body;
Vo,max = maximum amount of oxygen consumed per min; Vier = final velocity at 30:15 intermittent fitness test; YYIRTL1 = Yo-Yo intermittent

endurance test level one.

weeks), and competitive phase (4-12
weeks) (Table 6). Therefore, LGF
players must peak toward the end
of the preseason for the National
League competition and at the end
of the transition phase for the start of
the All-Ireland Championship. It is a
priority to maintain performance for
the duration of both competitions. It
has been suggested that a more lin-
ear approach is viable during the off-
season and into the preseason. Con-
trastingly, a nonlinear periodized
approach is more appropriate for
team sports during the in-season as
there are often fluctuations in bio-
motor quality emphasis and training
volume loads on a daily/weekly

basis (157). One of the advantages
of this agile approach is that sessions
can be individualized and modified
to reduce the residual fatigue of
weekly competitive matches/train-
ing schedules. Furthermore, practi-
tioners may need to microdose
specific bio motor qualities to bal-
ance the sports-specific demands
with the physical training require-
ments of the sport (118).

GENERAL PREPARATION PHASE

A general preparation phase is usually
between 6 and 12 weeks and involves
higher volumes, lower intensities, and
a wide array of exercises (43). The
phase aims to increase the athletes’
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tolerance to increased training loads,
the demands of the game, and decrease
any individual movement dysfunction.
A further objective of this phase is to
elicit secondary and tertiary training
transfer effects. The residual fatigue
during this phase can be high due to
the higher volume of training (59).
During this phase, up to 3-4 strength
sessions may be completed per week
(Table 7).

SPECIFIC PREPARATION PHASE

The specific preparation phase may
be between 2 and 4 weeks and
involves higher-intensity training with
a reduction in volume (Table 8). This
phase aims to develop sports-specific
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Month Oct Nov
Competition Off season
focus
Season phase GPP
Gym-based P Hyper
focus
S Str
Power
T

See Figure 2 for specific guidelines

Field-based focus Wall drill variations

speed
> Resisted marches, skips,

and bounds
Sled pushes and pulls
SL run specific HIMAs
(ankle knee and
hamstring emphasis)
SL run specific PIMAs
(ankle knee and

hamstring emphasis)

Field-based focus
agility strength and force

absorption capabilities

Field based focus LI-T
conditioning

Development of eccentric

Dec Jan

Preseason

SPP
Str

Str-Sp
Power

Resisted A skips, B skips,
and C skips

Sled pushes and pulls

Dribbles

Speed wickets

1/2kneeling acceleration
starts (5-15 m)

Speed build ups to (15—
30 m)

Development of agility-
specific movements

(inside and outside side

step, shuffle step,

crossover cut, split step,
spin, deceleration, and

turn) in a closed
environment

ShI-T

RST
SIT

Feb Mar

National league

cP
Str-Sp

Sp-Str
Str

Walk in
accelerations
(5-20 m)

Speed top ups
(>90% of MSS)
Integrated speed
into sports-
specific training
Curvilinear sprints
(20-40 m)

Integrated agility
into sports-
specific training

GBT

Tempos

Apr

Transition
Str

Str-Sp
Sp-Str

A skips, B skips, and C skips

Sled pushes and pulls

Dribbles

Speed wickets

1/2 kneeling acceleration starts (5-20 m)
Speed build ups to (15-40 m)

Development of agility-specific movements (inside and
outside side-step, shuffle step, crossover cut, split step,
spin, deceleration, and turn) in a closed environment

GBT

ShI-T
SIT

Table 6
Periodization strategy for intercounty LGF

May Jun Jul Aug

All-Ireland series

cP
Str-Sp

Sp-Str
Str

Walk in accelerations
(5-20 m)

Speed top ups (>95% of
MSS)
Integrated speed into sports-
specific training
Curvilinear sprints (20-40 m)

Development of agility-
specific movements (inside
and outside side-step, shuffle
step, crossover cut, split step,
spin, deceleration, and turn)
in an open, reactive
environment

Integrated agility into sports-
specific training

GBT

Tempos

CP = competitive phase; GBT = game-based training; GPP = general preparation phase; HIMA = holding isometric muscle actions; HYPER = hypertrophy; LGF = ladies Gaelic football; LI-T
= long-interval training; M = meters; MSS = maximal sprint speed; SPP = specific preparation phase; SP-STR = speed-strength; STR = strength; STR-SP = strength-speed; P = primary; PIMA
= pushing isometric muscle actions; RST = repeated sprint training; S = secondary; ShI-T = short-interval training; SIT = sprint-interval training; SL = single-leg; SPP = specific preparation

phase; T = tertiary.



Table 7

Example of general preparati

n phase (GPP) in ladies Gaelic footballer

GPP strength program

Warm up Exercise Set X reps
Myofascial Self-directed foam rolling 5 min

Mobility Bretzel, 90/90 arm sweeps, 90/90 hip

Activation Four-way lunge, bear crawl, yoga push-up, and dowel OHS 3X 4
Potentiation Box drop landings

Strength program Exercise Set X reps
la Hang clean shrug 3X5

2a Front squat 3 X 6-8

3a RFESS 3 X 6-8

3b Run-specific SL BB HIMA (hip emphasis) 3 X 10 s (L/R)
4a DB bench press 3 X 6-8

4b Pull-up 3 X 6-8

Core Exercise Set X reps
5a Pallof press 3 X 8-12 (L/R)
5b Cable side plank rows 3 X 8-12 (L/R)

Rest time

NA

120 s

Rest

120 s

Rest

60 s

BB = barbell; DB = dumbbell; HIMA = holding isometric muscle actions; OHS = overhead squat; RFESS = rear foot elevated split squats; SL =

single arm.

training modalities to facilitate a
greater transfer of training from the
weight-training room to the field lar

(59) (Table 8). During this phase, a
primary emphasis is placed on muscu-
strength, with a secondary

Table 8

emphasis on RFD & power develop-
ment and a tertiary emphasis on
strength endurance if needed (59).

Example of specific preparation phase (SPP) in ladies Gaelic footballer

SPP strength program

Warm up Exercise Set X reps
Myofascial Self-directed foam rolling 5 min
Mobility Floor slides, chicken wings, and deadbugs 3X 10
Activation Squat to stand, inchworm, lunge with elbow to instep, and SL RDLs 2 X6
Potentiation Depth jumps 3 X3
Strength program Exercise Set x reps
1a Run-specific SL BB PIMAs (ankle emphasis) 3 X 10 s (L/R)
2a Trapbar DL 3 X 4-6

2b Box to box jump 3 X 3-5

3a Behind the neck push press 3 X 4-6

3b Overhead medicine ball slams 3 X 4-6

4a BB RDLs 3 X 4-6

4b SA DB row 3 X 4-6

Core Exercise Set reps
5a GHR 2 X5

5b Copenhagen plank 2 X 5 (L/R)

Rest time

NA

Rest

120 s

Rest
60 s

BB = barbell; DL = deadlift; DB = dumbbell; GHR = glute hamstring raise; PIMA = pushing isometric muscle actions; RDL = Romanian deadlift;

SA = single arm; SL = single leg.
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Table 9
Example of the competitive phase (CP) in ladies Gaelic footballer

CP strength program
Warm up
Myofascial

Mobility
Activation
Potentiation

Exercise

Self-directed foam rolling

Cat/Camel, quadruped T-spine rotations, 90/90 shinboxs
Warrior poses, spider crawls, duckwalks, and pogos
Drop jumps into linear hurdle hops

Strength program Exercise
1a PIMA hex bar DL

2a WP SL squat

2b SL horizontal hurdle hops

3a SL DB RDLs

3b DB hip prone iso switches

4a BO BB row

4b Supine MB chest throws

Core Exercise
5a Front plank cable row

5b Isometric roman chair hamstring holds

Set X reps Rest

min NA

W W »m
X
(o)}

Rest

wWwwwww w
XX X XXX X

Set X reps Rest
3 X 10 (L/R)

3X5s

BB = barbell; BO = bent over; DL = deadlift; DB = dumbbell; MB = medicine ball; PIMA = pushing isometric muscle actions; RDL = Romanian

deadlift; SL = single leg; WP = weight plate.

During this phase, up to 2-3 strength
sessions may be completed weekly.

COMPETITIVE PHASE

The competitive phase (CP) block may
last from 4 to 12 weeks, depending on
how the team progresses through the
All-Ireland series, which culminates in
the All-Ireland Final on the first week-
end of September each year (Table 9).
The objective of this phase is to preserve
the athlete as close to their physical
peak as possible (156). There is gener-
ally a reduction in training loads that
emphasizes general physical prepara-
tion with a focus on training which pri-
oritizes sport-specific training that
enhances technical skills and sports-
specific fitness (59). The maintenance
of in-season strength is an important
biomotor quality and should always
be considered in the longer-term plan-
ning of the CP phase. It has been sug-
gested that to assist the practitioner to
better structure CP, the CP can be split
into the precompetitive (PPP) and main
competitive phase (MCP) (59). In the
PPP phase, friendly or challenge

competitions are used to develop
sports-specific fitness and technical
and tactical components of the game
(59). This phase allows the practitioner
to evaluate the players’ or teams’ pro-
gress toward the competitive season
(National League or All-Ireland series).
The MCP phase’s primary objective is
to enhance preparedness and optimize
performance. The competition schedule
(National League or All-Ireland series)
is prioritized during this phase. The
daily manipulation of training volume
and intensity is essential to cater to
the dynamic demands of team sports
(99). This vertically integrated approach
allows for the manipulation of training
units to prioritize the development of
multiple physical and tactical attributes
throughout the training week (99).
Velocity-based technologies may enable
practitioners to develop/optimize spe-
cific biomotor qualities and autoregulate
the intensities based on the athletes’
needs (157) (Figure 1). This phase is
challenging for LGF S&C practitioners
as various external factors (travel, media,
competition scheduling, etc.) will affect
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the overall training load for the LGF
player. In conclusion, biomotor qualities
should be rotated/sequenced to reduce
the rate of decay and optimize perfor-
mance (109).

CONCLUSION

LGF is an amateur, invasion-based field
sport in which S&C evidenced-based pro-
vision is lacking. This article aimed to pro-
vide practical recommendations, including
a needs analysis (Table 1), biomechanical
demands, physiological demands, injury
epidemiology (Table 2), considerations
for female LGF players, development of
bio-motor qualities, a testing battery
(Table 5), and practical applications spe-
cific to LGF players including a proposed
season-long periodized plan (Table 6).
Owing to the intermittent demands of
the game, players must develop high levels
of aerobic fitness, strength, power, and
agility. The authors recommend specific
training modalities to assist practitioners
developing these biomotor qualities (Fig-
ure 2). Practitioners must be cognizant
that the recommendations provided are
guidelines and may need to be



individualized based on the positional
demands of LGF (Table 9).
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