Reliability of the Sprint Table Tests

The Jurdan Sprint Table Test using smartphone
video analysis: reliability and use in an elite football

team

Martin Buchheit, * 23 * Mario Sandua, ' * Gil Orriols, ' * Benjamin Lemaire, ' * France Delafosse, ' * Cyril Semezak, ' *

Benoit Bernard, ! * Marc Cuvelier, ! * Damien Monnot, ! * Jeremy Volante

LLille OSC, Lille, France
2Type 3.2 Performance
3HIITscience, Revelstoke, Canada

4CHU de Bordeaux

1 4 %

*Note: that this study was conducted between July 2021 and January 2023, and the manuscript was written during that same period. The affiliations listed, therefore,

reflect the authors’ positions at that time.

Hamstring injury | Sprint mechanics | Reliability | Flexibility assessment | Pelvis-hip coordination | Elite
football | Screening protocols | Return-to-play | Injury prevention

Headline

n average English Premier League team is estimated to

lose approximately £45 million per season due to injury-
related performance declines (Eliakim 2020). One of the most
challenging injuries in professional football is the hamstring
muscle injury, which constitutes 12-15% of all football-related
injuries (Ekstrand 2020 & 2022). Beyond their high incidence,
hamstring injuries are also characterised by a substantial risk
of recurrence. Previous work by Ekstrand and others has
shown that hamstring re-injury rates typically range between
18-26% within a single season, with more than two-thirds of
recurrences occurring within the first two months following re-
turn to play (Ekstrand 2022). This highlights the early post-
RTP period as a critical window for prevention. Developing
strategies aimed at reducing hamstring injury occurrence and
speeding up the return to play (RTP) and competition is, with-
out surprise, of primary interest to all practitioners working
with elite teams.

Since there are likely multiple factors that may influence
hamstring muscle injury risk in football (Green, 2020), it is
intuitive that optimal hamstring screening protocols should
also be multifactorial (Lahti, 2021, 2022). Practitioners gener-
ally screen and examine posterior chain strength, lumbopelvic
control, range of motion (e.g., active straight leg raise
-ASLR-, Thomas test, and more recently the Static Jurdan
test, a combination of the latter that is aimed at quantifying
the interaction between the hamstring and the opposite thighs
hip flexors), and at last sprint mechanical output (Lahti, 2021,
2022). Most of these measures are quick to implement, don’t
require extensive material, and can be performed within the
day-to-day of elite teams in between matches.

In addition to the above series of tests, the Jurdan Sprint
Table Test (JSTT) has been recently developed by Jurdan
Mendiguchia (Astrella 2025). It is aimed at reproducing the
same interaction between legs through the pelvic segment that
takes place during sprinting, which is one of the main in-
jury mechanisms for hamstrings (Danielsson 2020). More pre-
cisely, it provides practitioners with information about the
hamstring-pelvis-contralateral iliopsoas structure and its abil-
ity to support the strain imposed by maximal sprints and
accelerations (Figure 1). Therefore, 1) assuming that the
strain is a determining factor of tissue damage (Danielsson
2020, Chaudhari 2014, Fiorentino 2014, Mendiguchia 2020,
2022 & 2024), and 2) considering the association between the
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response of the hamstring-pelvis-contralateral iliopsoas struc-
ture during both the JSTT and overground sprint acceleration,
practitioners can assess the state of that structure in a well-
controlled and safe environment (i.e., physio table) before any
maximal sprint action of high strain may be performed (i.e.,
pre-season, end of RTP).

Despite the increasing relevance and use of this test in the
clinical setting and in elite teams across the globe, informa-
tion on its reliability is limited to kinematic data captured
with inertial measurement units in a highly controlled setting,
specifically for the contralateral thigh elevation angle during
the JSTT (TE = 1.3°, CV = 15%; Astrella 2025). Reliability
information in the day-to-day conditions of elite teams while
using smartphone cameras and rotating examiners is lacking,
and there is no published evidence of use cases at the elite
level.

Aim

The aims of the present study were 1) to examine the repro-
ducibility of the JSTT in the real-world setting of an elite
team, where collection methods may not always be perfect
(e.g., changes in test location, use of tripods or not), and
when examiners may vary between a test and another (i.e.,
staff rotation) (Fourchet 2013), 2) understand the JSTT rela-
tionship with other (static) measures aimed at quantifying the
interaction between the hamstring and the opposite thighs hip
flexors such as the Static Jurdan test and 3) examine the appli-
cability of the test in players presenting negative vs. positive
tests results in relation to hamstring injury incidence through
a competitive season.

Methods
Jurdan Sprint Table Test

The JSTT was developed by Jurdan Mendiguchia and has
been used in his clinic since 2012 (Astrella 2025). It aims to
capture sprint-like lower limb mechanics without actual sprint-
ing, and to probe how the biceps femoris and iliopsoas handle
high-speed strain. In the test, the player lies supine on a
physio table and lifts one straight leg as fast as possible into
hip flexion (around 250-300° /sec) while the other leg stays on
the table. Unlike the Askling tests (Askling 2010), the pelvis
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and the contralateral leg are not fixed during the JSTT, al-
lowing free pelvic motion and contralateral limb behaviour.
While the original JSTT protocol recommends lightly cinch-
ing the knee of the active (kicking) leg to limit knee flexion to
approximately 5° for standardisation purposes, no knee brace
was used in the present real-world setting, reflecting routine
practice in an elite team environment. This approach rep-
resents a deliberate next step from traditional physiotherapy
paradigms, in which segment fixation is commonly taught to
improve measurement accuracy, but which may also limit the
expression of natural multi-segment movement strategies that
are relevant during high-speed athletic tasks.

In the present study, the primary outcome variable was the
contralateral thigh elevation angle, defined as the angle be-
tween the femoral axis of the contralateral limb and the hor-
izontal plane at the moment when the active leg crossed 90°
(Figure 2). This standardised reference point was selected to
facilitate practical interindividual comparisons. Because all
participants are able to raise the active leg rapidly beyond 90°,
using this instant ensures that observed differences primarily
reflect pelvis—femur system behaviour rather than differences
in active-leg range of motion or movement strategy. At this
standardised position, contralateral thigh elevation is closely
related to the subject’s static pelvic orientation, such that
greater contralateral thigh elevation reflects a greater degree
of anterior pelvic tilt.

While using wireless inertial measurement units is an ac-
curate approach to assess limb movements and positions (As-

Fig. 1.

trella 2025), this may not always be accessible to teams. The
use of cameras and associated video/photo analysis software
has proven to be an efficient alternative setup for assessing
kinematic variables in the elite team context (Lahti 2021,
2022).

Tests were filmed using staff’s iPhones (6 to 11 and I0S ver-
sions available at the time of testing) and subsequently anal-
ysed using Kinovea (https://ww._kinovea.org) to measure
the hip flexion angle. Before any measurement, a calibration
of the horizontal is performed, taking into account the surface
used (e.g., physio table, jump boxes). Since every time the tri-
pod is moved, the horizontal line may change, it is necessary
to set it manually in Kinovea, not to over/underestimate the
final angle. Note that throughout the use of the test across
two seasons, our protocol has evolved - we have more recently
marked the trochanter with tape (i.e., white tape for darker
skin/black underwear, black tape for lighter skin/with under-
wear), which helps to standardise measurements.

Angles were assessed on each side and reclassified as dom-
inant vs. non-dominant leg raised. For example, if a right-
footed player is kicking/raising his right leg, the elevation
angle of the left contralateral, passive tight is used as the
outcome for the evaluation of the dominant leg, and vice
versa. If the angle is greater than 10-15° (present results
will be used to (re)-define and clarify this cut-off), the test
is deemed positive (Figure 3). Videos are available here for
viewing and show both positive and negative tests (https:
//ww .youtube . com/watch?v=AjPMT8CwOOU).
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Representation of the pelvis as an anatomical lever modulating the dynamic interaction between the biceps

femoris and iliopsoas during high-speed movement. The schematic illustrates how pelvic motion may redistribute strain
and coordinate energy transfer between the posterior (hamstring) and anterior (hip flexor) chains. This mechanism
reflects the integrated neuromechanical behavior of the femur—pelvis system during tasks like the JSTT or sprinting,
highlighting the pelvis’s role as a central structure coordinating bilateral muscle—tendon unit function. Figure adapted

from Astrella 2025 with permissions.

Reliability

Tests were repeated between 2 and 4 times across 2 seasons,
i.e., in July within 2-3 days after the start of the pre-season
(2021 and 2022), and during the second pre-season in Jan-
uary 2021 (post-Christmas break) or December 2022 (World
Cup break) in the main squad players of a French professional
team (Ligue 1). In total, 35 different players (24 + 4 yrs) were
screened, with an average player testing number throughout
the 1.5 seasons of 2 (range 1 to 4).
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Tests were performed before training in the morning (10-
11 am) during a normal training week, following 2 days of
moderate-intensity training. Because of the elite nature of the
team and logistical constraints, there were changes in opera-
tors (i.e., staff rotations) and testing conditions (use of tripods
or not) between testing days.

Data were then analysed using a specifically-designed
spreadsheet (Hopkins 2015) to calculate absolute reliability,
i.e., typical error (TE), expressed both as a CV (%) and in
standardised units (Cohens’d). The intraclass correlation co-
efficient was also provided as a measure of relative reliabil-
ity.
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Analysis

Finish

Fig. 2. Jurdan Sprint Table Test keyframes. Upper left: start of the test: both legs relaxed on the table. Middle
right: frame used for analysis, i.e., when the active leg crosses the perpendicular of the table (heel vs trochanter mark
axis). Lower left: Finish - end of the movement (the fact that the heel goes behind the perpendicular axis ensures the
movement has been maximal in terms of speed and amplitude) (Adapted from Astrella 2025).
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Fig. 3. Examples of negative (left) and positive (right) tests.
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