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Abstract:

This exploratory cross-sectional study quantified the associations
between running, speed change, and kicking actions on acute hip
adductor strength from football training.

Twelve trained youth football players (34 observations) wore foot-
mounted inertial measurement units during training to track football
actions. Maximal isometric hip adductor squeeze strength was performed
pre- and post-training to quantify change.

Linear mixed models revealed moderate to large associations for all
running and speed change actions (accelerations, decelerations) (r = -
0.48 to -0.69, p < 0.004) while associations were small and not
statistically significant for the kicking metrics: ball releases, release
index, and high speed releases (r = -0.24, -0.24 ,0.16, respectively, p >
0.05). The largest strength reductions were predicted by distances of
high intensity accelerations (B = -0.31% per meter, 95% CI = -0.47%;-
0.15%), high intensity decelerations (B = -0.30% per meter, 95% CI = -
0.50%;-0.12%), and counts of high intensity speed changes (B = -
0.40% per count, 95% CI = -0.57%;-0.23%). On a per meter basis,
high intensity accelerations and decelerations predicted a more than
seven-times greater reduction in strength than sprint meters, while low
intensity accelerations and decelerations predicted similar effect
magnitudes when compared to high-speed running.

In conclusion, running speed and speed change metrics (accelerations,
decelerations) as opposed to kicking actions displayed significant
associations with acute hip adductor strength reductions. As high
intensity speed-change metrics predicted the largest effects in reducing
hip adductor strength, practitioners may monitor and manipulate the
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programming of these actions within training to manage groin loading
and fatigue.
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Abstract

Purpose: This exploratory cross-sectional study quantified the associations between running,
speed change, and kicking actions on acute hip adductor strength from football training.
Methods: Twelve trained youth football players (34 observations) wore foot-mounted inertial
measurement units during training to track football actions. Maximal isometric hip adductor
squeeze strength was performed pre- and post-training to quantify change.

Results: Linear mixed models revealed moderate to large associations for all running and speed
change actions (accelerations, decelerations) (r = —0.48 to —0.69, p < 0.004) while associations
were small and not statistically significant for the kicking metrics: ball releases, release index, and
high speed releases (r =—-0.24, —0.24 ,0.16, respectively, p > 0.05). The largest strength reductions
were predicted by distances of high intensity accelerations (B = —0.31% per meter, 95% CI =
—0.47%:—0.15%), high intensity decelerations (B =—-0.30% per meter, 95% CI=-0.50%;:;-0.12%),
and counts of high intensity speed changes (B = —0.40% per count, 95% CI = —0.57%;—0.23%).
On a per meter basis, high intensity accelerations and decelerations predicted a more than seven-
times greater reduction in strength than sprint meters, while low intensity accelerations and
decelerations predicted similar effect magnitudes when compared to high-speed running.
Conclusions: In conclusion, running speed and speed change metrics (accelerations,
decelerations) as opposed to kicking actions displayed significant associations with acute hip
adductor strength reductions. As high intensity speed change metrics predicted the largest effects
in reducing hip adductor strength, practitioners may monitor and manipulate the programming of

these actions within training to manage groin loading and fatigue.
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Introduction

Weaker hip adductor strength is associated with elevated injury risk and higher prevalences
of groin pain'2. As a result, it is commonly targeted in monitoring practices through load
management and training planning at both individual and group levels’*. Building on this
monitoring practice, appropriate training prescriptions within football are necessary to promote
physical adaptations and recovery while minimizing injury risk exposure>®. Within the weekly
training period (football microcycle), training sessions alternate by focus (i.e. recovery, loading,
and priming), requiring conscious and detailed planning of training variables’-. To design optimal
training prescriptions that both prepare athletes for competition and facilitate return-to-play
progression, it is crucial to understand the relationship between prescribed training load (doses)
and player responses’. Consequently, understanding how specific training factors affect hip
adductor strength demands can inform programming decisions for player development and
rehabilitation.

The isometric hip adductor test is a suitable monitoring tool, given its sensitivity to changes
in pain'®, and injury risk profile':!2. For instance, football players with groin pain persisting longer
than six weeks during the preceding season, had 15% lower hip adductor strength compared to
players without previous pain'3, while the risk of new groin problems increased by 17.5% for every
0.5 N - m/kg reduction in preseason long-lever hip adductor relative torque!?. This signifies the
need to better understand the factors influencing these fluctuations. With respect to acute hip
adductor strength, the responses seem to vary according to the type and intensity of football
activities, with match play inducing greater acute reductions than training'4!> and where
subsequent loadings without full recovery seem to reduce this more than isolated bouts during the
week!6. In this regard, Wollin and colleagues observed that congested match periods resulted in
most players experiencing clinically meaningful (>15%) strength reductions which were
associated with cumulative match loads (sessional rating of perceived exertion, [SRPE]).

While this highlights the influence of intensity and suggests a potential dose-response
relationship between session load and hip adductor strength, two sessions with similar sSRPE may
have different external demands. Notably, the same author group above emphasized that the
inclusion of external load data in future studies could enhance the understanding of post-activity
adductor complex changes'®. Therefore, there is a need to better understand the external demands

of football activities and specifically which actions contribute most to these reductions. As
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common actions like running, speed changes (i.e., accelerations (Acc) — decelerations (Decl)), and
kicking are described as injury inciting mechanisms to hip adductors'’, there is a need to
understand their imposed demands on the adductor complex. Specifically, a greater understanding
is needed regarding which running, speed change and kicking actions and intensities during
football activities, influence the greatest acute hip adductor strength changes.

Therefore, this study aimed to investigate the associations between hip adductor strength
changes and inertial measurement unit (IMU)-derived external training load variables during
football training. Specifically, we aimed to identify which running speed, speed change (i.e.,

accelerations, decelerations), or kicking variables are associated with the greatest effects.

https://mc.manuscriptcentral.com/spo

Page 6 of 24



Page 7 of 24

oNOYTULT D WN =

86

87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

International Journal of Sports Science & Coaching

Methods

Study design

The current study is a secondary analysis of a descriptive study
(https://osf.io/tr89¢e/overview) which aimed to investigate and quantify the acute changes to
isometric hip adductor squeeze strength during the microcycle. This article followed the STROBE
statement and its accompanying checklist to guide the reporting of an observational study '8. The
original data collection duration was three weeks in total, divided into two periods: a reliability
testing period and the training period consisting of pre-post measurements. Familiarization and
reliability testing were done 2 weeks prior to the pre-post measurement period. To familiarize the
participants with the study and testing procedures, 2 familiarization sessions were done on the
same time and day, one week apart. The pre-post study period lasted two weeks and participants
were tested 15 minutes before the start of their training, and immediately after the termination of
the session. The data was collected from training sessions during the 2024/2025 competitive
season where players were tested on training days coinciding with match day (MD) -4, MD-2,
and MD-1 of the microcycle to capture the complete range of training demands. To ensure
immediate post-training measurements and best capture acute neuromuscular fatigue, half of the

team was tested in the first week, followed by the other half in the second week.

Participants

Nineteen youth players were recruited to participate in this study. The players regularly
participated in approximately 7.5 hours of organized training per week and had > 4 years of
competitive football and > 2 years of resistance training experience. Participants were excluded
for the following reasons: two being goalkeepers, two due to significant pain during the squeeze
tests, two due to a groin injury in the previous two months, and one who completed the
familiarization and reliability testing but then sustained a lower-limb injury prior to the subsequent
pre-post testing. Therefore, twelve healthy trained/developmental (Tier 2)!° youth football players
(age: 17.11 £ 0.52 years; body mass: 72.63 = 5.53 kg; height: 1.78 £ 0.05 m) participated in both
the reliability and pre-post testing portion of the study. All participants were informed about the
procedures, details, and risks of the study and all provided their written consent. Legal guardians

signed the informed consent for any participant who was a minor. The study was completed
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according to the Declaration of Helsinki 2013 and ethical approval was provided by the Ethics
Committee of UCAM (approval number: CE042410).

Sample Size Estimation and Justification
A sensistivity power analysis was conducted [G*Power, version 3.1] to determine the
effect sizes this study has sufficient power to detect with the given sample size. A linear regression

(R? deviation from zero) with 1 predictor, at an o = 0.05, and power of 0.80 revealed an R? = 0.45.

Procedures
Isometric hip adductor squeeze strength

To assess the strength response, maximum isometric hip adductor squeeze measurements
were done on the field with participants controlled in a supine position with 0° of knee and hip
flexion and the sensors placed at the medial malleoli with ankles in a neutral position. Before each
test, participants performed a warm-up repetition progressively going from 50% to 80% of
perceived maximal intensity for 5-s. Following the warm-up, participants performed 3 maximal,
5-s bilateral hip adductor squeezes, with 30-s of rest given in between. During each repetition, all
participants were provided with strong verbal encouragement. To minimize potential variability,
strength was measured by the same tester each time using a fixed dynamometer (ForceFrame,
VALD Performance, Brisbane, Australia). The left and right peak forces from each repetition were
averaged and the best trial was used for analysis and converted to torque (N -m) using each
participant’s limb length (m). Limb length was measured from the anterior superior iliac spine to
the medial malleolus (point of application). To assess the interday reliability, the fixed
dynamometer was tested in-house with 11 players, under the same conditions (day and time), one
week apart. The intraclass correlation corresponding to ICC s ;) and its 95% CI were: 0.88 (0.63 -
0.97). The mean + standard deviation within-participant coefficient of variation was 4.93 + 3.26%.
External Training Demands

To determine the training demands that could impact the hip and groin region during
training, running, speed change, and kicking actions were measured using foot-mounted IMU
(Playermaker™, London, UK). Each IMU contains a triaxial gyroscope and accelerometer to
measure the angular velocity and acceleration of each foot. The IMU’s are held in a silicone strap

and securely attached to the participants football boot while training. The Playermaker™ devices
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have been previously used in assessing locomotor and technical demands and have shown good-
to-excellent between unit reliability and validity?*22. To further minimize potential reliability
issues, each participant was assigned the same IMU to wear during each training session.

A detailed description of each quantified football action is provided in Table 1. The
running metrics assessed were total distance and zone-specific distances of, low speed running
distances, high speed running distances, and sprint distances. The running thresholds used were
determined from those previously reported in the literature?32* (Table 1). Speed change actions
(i.e. the rate of speed change; scalar equivalents of Acc and Decl), were quantified as total
cumulative and zone-specific distances (i.e. low, moderate, and high intensities) and counts of high
intensity speed changes (Acc & Decls). Kicking actions were quantified by counts of ball releases,

release index, and high speed releases 22; all actions are further detailed in Table 1.

*#* Table 1 around here ***

Statistical analysis

The association between each football action and hip adductor strength change was
assessed using a linear mixed-effects model with fixed and random effects to account for repeated
measures. The model used the pre-post change in hip adductor strength (%) as the dependent
variable, each football action listed above as the fixed effects variable, and each participant as a
random effects grouping factor. The models used maximum likelihood estimation using the
Satterthwaite method, and the model was set as percent change ~ variable + (1 | participant). To
assess absolute changes, another model using change in torque was also fitted. A separate model
was also used to determine if training day (MD—X) had an interaction effect with football actions
(variable) (~variable * MD—X). The model statistics are described as means and 95% confidence
intervals. When potential non-linear relationships were identified via assessment of residuals vs
fitted plots, second-order polynomial models were fitted (~ standardized variable + standardized
variable? + (1 | participant)) and model statistics were compared (AIC and R?) to assess model
strength. To account for the relatively small sample size (n = 12, observations = 34) and possible
violation of non-normality?3, a 95% bootstrapped CI was computed for each B-coefficient?®, using
a cluster bootstrap with 1,000 simulations to account for within-participant correlations?”-?8, The
goodness-of-fit of each variable was assessed using the coefficient of determination (marginal R?,

the amount of variation explained by the fixed effects). The magnitude of associations were
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assessed with the correlation coefficient () and were interpreted using the thresholds set by
Hopkins?®: trivial <0.1; small, 0.1-0.29; moderate, 0.3-0.49; large, 0.5-0.69; very large, 0.7-0.89,
almost perfect, 0.9-1.0. Statistical significance was set at a < 0.05 and the statistical analyses were

done using the ‘ImerTest’, ‘MuMIn’ and ‘boot’ packages in R version 4.5.13.
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Results

No interaction effects were observed between training day and the training variables on hip
adductor strength (p > 0.05). The linear mixed model with n = 12 and 34 observations, showed
significant relationships between hip adductor strength changes and all running and speed change
metrics (p < 0.004). No significant relationship was observed for kicking actions quantified by
releases, release index, and high speed releases (p > 0.05). Second-order polynomial coefficients
(AIC and marginal R?) didn’t show evidence of greater model strength than the linear relationships
(available in supplementary file). In these cases, the linear models were retained for their greater
simplicity. The model statistics for each variable are listed in Table 2.

Scatterplots of the relationships for running and speed change metrics are presented in
Figures 1, 2. Among running zones, the observed relationships were large (r = —-0.57 to —0.62, p
< 0.001), with these variables explaining 32% to 45% of the variance, while unstandardized B-
coefficients ranged from —0.038% to —0.007% per meter covered. Regarding speed change zones,
the relationships were moderate to large (r = —0.48 to —0.69, p < 0.004), with these variables
accounting for 23% to 50% of the variance, while unstandardized B-coefficients ranged from
—0.312% to —0.011% per meter covered. Lastly, releases, release index, and high speed releases
showed small associations that were not statistically significant (r = —0.24 to 0.16, p > 0.05) and
explained up to 6% of the variance, while unstandardized B-coefficients ranged from —0.084% to
0.234% per respective unit.

The predicted per meter effect on hip adductor torque (N - m) from each running and speed

change variable is also displayed in Figure 3.

*%*% Table 2 around here ***

*** Figure 1, 2, 3 around here ***
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Discussion

This exploratory cross-sectional study examined the associations between running, speed
change, and kicking actions on hip adductor strength responses during football training in youth
football players. The main findings of this study were that running and speed change actions
showed large, negative associations with hip adductor strength changes; with these variables
individually explaining between 23% to 50% of the variance. Additionally, high intensity Acc,
and Decl actions had the greatest effects on hip adductor strength. However, the associations
between kicking actions (releases, release index, and high-speed releases) with hip adductor
strength were not statistically significant, small and individually explained up to 6% of the
variance.

The metric demonstrating the highest goodness-of-fit was distances of moderate intensity
Acc (>1.5 m - s2) which explained 50% of the variance. Among running and speed change actions,
the largest effects were associated with distances and frequencies of high intensity speed changes
(Acc and Decls >3.0 m-s?). Specifically, every meter of high intensity Acc and Decl
corresponded to a decrease in hip adductor strength of —0.31%, and —0.30% respectively, while
each count of high intensity speed change corresponded to a decrease of —0.40%. In a previous
study, Buchheit et al., reported that elite academy players experienced the greatest reduction in hip
adductor strength after sessions which emphasized speed change actions and smaller playing
areas'>. Notably in their study, the session with the greatest strength reduction contained the lowest
total distance, high speed, and sprint running volumes'®, aligning with our finding that speed
changes may have a greater impact on hip adductor strength than running (Figure 3). Importantly,
sports practitioners may also consider modelling individual-level responses for each player, as
there may be variability in strength reduction magnitudes between players (Figure 2). While the
overall fixed effect provides a simple, averaged response across players, modelling and
considering individual-level responses can provide additional and unique, player-specific
information to guide training prescriptions.

When comparing speed change actions to running, high intensity Acc and Decls (>3.0 m -
s2) per meter, were associated with a more than seven times reduction in hip adductor strength
compared to running (>5.5 m - s'!). This observation also aligns with previous reports that intense

speed change actions imposed higher biomechanical loads than other match activities'.
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Importantly, while good to excellent between-unit reliability has been established for most IMU
metrics?%?!, larger random between-unit variations have been detected for total Acc distances (+
12.52 m)?!. Even though this amount of noise in the context of (larger) total Acc distances may be
minimal, attempting to model strength changes to smaller Acc distances (i.e. <15 m) may be
limited. Considering this, our results showed that for every 20 meters covered, running >5.5 m/s,
was associated with 0.8% decreased hip adductor strength while high intensity Acc and Decls were
associated with reductions of 6.2%, and 6.0%, respectively. Our results also showed that for every
four high intensity speed change actions (>3.0 m - s2), hip adductor strength was associated with
an approximately 1-2% reduction (B = —0.40% per action, 95% CI= —0.57, —0.23). This finding
may partly be explained by the substantial ground reaction forces, and muscle activation demands
imposed on the hip and groin musculature during cutting manouevres*>33. Additionally, strength
reductions were comparable between high speed running (>4 m - s’!) and low intensity Acc and
Decl (<1.5 m - s?) (approximately B = —0.01% per meter, Table 2), indicating that even low
intensity speed changes may be associated with considerable demands on the groin musculature.
Importantly, given the high frequency of cutting actions in football34, our findings warrant further
investigation of understand injury-inciting actions!” to inform training dose prescriptions.
Another interesting finding from this study was that kicking actions didn’t show significant
relationships with strength changes (p > 0.05). The associations consistently remained small when
assessing volume (total releases) and as well when considering intensity (release index, high speed
releases). While the hip adductor muscles are active during kicking actions, significant
contributions are also made from other hip muscles like the iliacus, gluteal, and quadricep
muscles®>. In fact, variability in muscle activity is also present between the hip adductor muscles,
as the adductor longus and the gracilis are significantly active during lengthening phases of inside
passes’>3¢, while the adductor magnus is more active during intense instep kick actions’’. A
consequence of this variability in activation could mean that the release and release index metrics
may not exclusively isolate hip adductor activity over other muscle groups. Indeed, some studies
have shown that non-specific fatiguing protocols (i.e. jump tasks) couldn’t reduce kicking
performance and that local muscle fatigue may be necessary’®3, therefore it’s possible the
relationship between kicking and fatigue is complex and that the hip-adductor demands were not
reflected in the assessed metrics. To the authors’ knowledge, only one other study directly

measured the direct effect of kicking actions on hip-adduction strength; the study by Jensen and
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colleagues*® observed post-kicking-drill and next-day increases in hip-adduction strength of the
supporting and kicking leg, respectively. Since kicking is identified as an injury-inciting action for
the hip-adductors*!, its relationship to hip strength can’t be overlooked. However, variability in
muscle activation patterns across different kicking intensities and techniques (instep, side foot,
outside foot, etc.) may limit the utility of release counts, release index, and high-speed releases as
individual metrics for explaining hip-adduction strength responses. Additional research is
recommended to investigate the impact of different kicking actions and intensities on acute hip
fatigue.

A limitation of the current study is related to the inherent nature of observational studies
and the inability for this study to infer causality between action intensity and hip adductor fatigue
and other cofounders that exist. However, other studies have reported similar associations between
activity intensity and the magnitude of hip adductor strength loss'4-16. Additionally, it’s important
to mention that absolute speed thresholds (i.e. >5.5 m - s°!) instead of relative thresholds (i.e. 70%
maximum sprint speed, etc.), were used in this study to classify the intensity zones. The use of
absolute thresholds doesn’t factor in an individual’s current physical capabilities and may mean
relative demands varied between individuals. The use of relative speed thresholds may therefore

potentially better capture the individual demands imposed on each player.

Practical Applications

The present findings have practical implications for load-monitoring and risk-reduction strategies
in youth football. Given the associations observed between running, speed change actions
(accelerations, decelerations) and acute reductions in hip adductor strength, practitioners may
consider monitoring these accelerometer-derived variables during football training. By monitoring
these training demands, practitioners can manipulate their session design to potentially manage

fatigue and align adductor loading with their desired objectives at the individual and team level.
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Conclusions

Running, and speed change actions were significantly associated with acute changes in hip
adductor squeeze strength changes during football training. Among all running and speed change
actions, high intensity acceleration and decelerations were associated with the greatest negative
effect on hip adductor strength. In contrast, the kicking metrics used to quantify frequency and
intensity of kicking actions performed during training did not have significant associations with
acute hip adductor strength changes. All the potential effects observed in this study need

confirmation through a future study with error control.
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1

2

3 0 . . .
4 Variables Description Unit
5

6 Total Distance Total distance covered meters
7

8 . . .

9 Low Speed Running Distance Distance covered <4 m - s7! meters
10

11 High Speed Running Distance Distance covered >4 m - s7! meters
12

12 Sprint Distance Distance covered >5.5 m - 57! meters
15

16 Total Acc distance Total distance covered accelerating meters
17

12 Low Intensity Acc distance Distance covered accelerating <1.5 m - s meters
20 . . . .

21 Moderate Intensity Acc distance Distance covered accelerating 1.5 — 3.0 m - s meters
22

23 High Intensity Acc distance Distance covered accelerating >3.0 m - s meters
24

25 . . .

26 Total Decl distance Total distance covered decelerating meters
27

28 Low Intensity Decl distance Distance covered decelerating <1.5 m - s meters
29

;? Moderate Intensity Decl distance Distance covered decelerating 1.5 — 3.0 m - s meters
32

33 High Intensity Decl distance Distance covered decelerating >3.0 m - s meters
34

;2 Total Acc & Decl distance Total distance covered accelerating and decelerating meters
37 . . . . .

38 High Intensity Speed Changes Accelerating and deceleration actions >3.0 m - s counts
39

40 Releases Number of ball releases counts
41

42 . , .

43 Release index ballrelease count X average ball release velocity unitless
44 100

45

46 High speed releases Number of ball releases >15 m - 57! counts
47

48 436  Acc, acceleration; Decel, deceleration.
49 437  Tablel. Description and classification criteria for locomotor actions
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1

2

3

4 Unstandardized Coefficients

5

6 Variable B SE t Bootstrap 95% CI p r  marginal R?
7

8

o Total Distance (m) —0.005 0.001  -5981  [-0.007,—0.003] <0.001  —0.66 0.48
10

11 Low Speed Running Distance (m) —0.007 0.001 -5.550  [-0.009, —0.004] <0.001 -0.62 0.45
12

13

14 High Speed Running Distance (m) -0.014 0.003 —4.433 [-0.021, —-0.008] <0.001 -0.59 0.36
15

16 Sprint Distance (m) —0.038 0.010  -3.933  [-0.056,—0.018] <0.001  —0.57 0.32
17

18

19 Total Acc (m) —0.011 0.002  —5.98%  [-0.014,-0.007] <0.001  -0.66 0.47
20

;; Low Intensity Acc (m) —0.012 0.002  -5434  [-0.016,—-0.008] <0.001 —0.62 0.43
23

24 Moderate Intensity Acc (m) —-0.074 0.012 -6.338 [-0.095, —0.052] <0.001 -0.69 0.50
25

;? High Intensity Acc (m) —0.312 0.083  —3.768  [-0.472,-0.149] 0.001  -0.55 0.30
28

29 Total Decl (m) —0.010 0.002  -5876  [-0.013,-0.007] <0.001  —0.66 0.47
30

g; Low Intensity Decl (m) —0.011 0.002  -5505  [-0.015,-0.007] <0.001 —0.63 0.45
33

34 Moderate Intensity Decl (m) —-0.076 0.013 -5.672 [-0.101, -0.051] <0.001 -0.68 0.47
35

g? High Intensity Decl (m) ~0.302  0.095  -3.178  [-0.496, —0.122] 0.004  —0.48 0.23
38

39 Total Acc & Decl (m) —0.005 0.001  —5.985  [-0.007,-0.003] <0.001  -0.66 0.48
40

j; High Intensity Speed Changes (#) ~ —0.403  0.089  —4521  [-0.571,-0.228]  <0.001  —0.62 0.38
43

44 Releases (#) —0.069 0.050 1370  [-0.171,0.033] 0.180  —0.24 0.05
45

j? Release index ~0.084  0.060  —1.401  [-0.196,0.038] 0.171  —0.24 0.06
48

49 High speed releases (#) 0.234 0.258 0.909 [-0.248, 0.741] 0.370 0.16 0.02
50

51 B B 3 3
57 Acc, acceleration; Decl, deceleration; dist, distance.

53
54 438
55
56
57
58
59
60

Table 2. Linear Mixed Model Statistics
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Figure 1

Scatterplots of the relationship between running actions (m) and post-training hip adductor
strength change (%). Each point represents a training observation colored by participant. Black
line and grey band represent the fixed effect, the average effect across all participants. (Marginal)

R? is the variance explained by the fixed effect.
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Figure 2

Scatterplots of the relationship between speed change actions and post-training hip adductor

strength change (%). Each point represents a training observation colored by participant. Black

line and grey band represent the fixed effect, the average effect across all participants.
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1
2
i Effect of Running Actions on Hip Adduction Torque
i
5 Total Distance ¢
6 1
1
; Total Acc & Decl Distance .:
1
90 Low Speed Running Distance .:
1 1
1
11 Total Decl Distance o :
12 i
13 Total Acc Distance [ J :
14 1
15 Low Intensity Decl Distance [ :
16 - :
17 i Low Intensity Acc Distance o'
18 g |
19 High Speed Running Distance A d :
20 !
21 Sprint Distance —— :
1
22 1
23 Moderate Intensity Acc Distance —— :
24 {
25 Moderate Intensity Decl Distance —— |
26 |
27 High Intensity Decl Distance . !
1
28 !
29 High Intensity Acc Distance L :
1
30 -2.0 -1.5 -1.0 -0.5 0.0
31 450 Predicted Change in Torque (Nm) per meter covered, 95% CI
32
33 453

34 454  Figure 3. The predicted change in hip adductor squeeze strength for each meter covered of
36 455  different running and speed change actions. Points represent the unstandardized B coefficients

37 456 (per meter predicted change in torque (Nm)) and their 95% CI.
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