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Headline

We integrated the 1000-m shuttle time trial into an estab-
lished preseason framework refined by the same staff

over approximately five years. The test required minimal
equipment and direct cost and supported both running pre-
scription and player-level monitoring. In 17 adult male Serie
D outfield players, 12 were faster after preseason and 10 im-
proved beyond Clancy et al.’s external MDC75 of 4.56 s; the
squad mean improved by 4.06 s.

Aim of the paper
We examined whether the 1000-m shuttle test could be inte-
grated into an established preseason methodology in an Ital-
ian Serie D semi-professional working environment to support
individual running prescription and player-level monitoring.
The same staff had refined the broad preseason framework
over approximately five years. In previous seasons, the staff
had used intermittent field tests, including the 45-15 test and
the 30-15 Intermittent Fitness Test (30-15 IFT), for aerobic as-
sessment and training prescription (4,5), but had not routinely
used the 1000-m shuttle. The present test was selected as a
simpler, self-paced, low-equipment option that did not require
externally paced audio. Clancy et al. reported concurrent va-
lidity and between-session reliability for the protocol (1), and
a recent systematic review identified the 1000-m test within
field-based aerobic testing in elite male soccer (2). We there-
fore evaluated its applied feasibility rather than attempting to
revalidate it.

Design
We conducted a prospective, single-team cohort study with
pre-post assessment embedded within routine preseason prac-
tice.

Methods
Seventeen adult male outfield players from an Italian Serie
D team operating in a semi-professional working environment
completed both assessments and formed the paired analytical
sample (mean age, 25.6 years). Players were remunerated un-
der sports-work collaboration agreements and were primarily
engaged in football activities during the study period. Three
additional players completed T0 but left the club before T1;
we excluded goalkeepers because of their distinct training and
match demands. Before enrolment, we informed each player
about the study purpose, testing procedures, expected involve-
ment, and research use of the collected data. Participation was
voluntary, and we obtained informed consent before T0. The
study was conducted in accordance with the Declaration of
Helsinki.

The same technical staff had worked together for approxi-
mately five years and retained the same broad preseason struc-

ture and methodological principles, with minor athlete- and
context-specific adjustments. The staff pre-planned the pro-
gramme as part of routine team practice; we therefore evalu-
ated one ecological implementation of an established method-
ology rather than a study-specific intervention. The present
preseason represented the staff’s first systematic integration
of the 1000-m shuttle into this framework. We completed T0
on study Day 3 and T1 on Day 26. Between assessments,
the programme included eight strength sessions, five running-
conditioning sessions, three pre-match technical-tactical ses-
sions, four friendly matches, and one speed-endurance session
(Table 1). Table 1 reports the principal physical component
when dedicated physical work was performed, generally after
low-to-moderate-intensity technical-tactical work; otherwise,
we report the principal technical-tactical session.

At both assessments, players completed a maximal 10 ×
100-m shuttle run on synthetic turf, with a 180° turn after
each 100-m length and alternating turning leg. We recorded
total completion time in seconds and used the same procedure
at T0 and T1. Ten of the 17 paired players had previous test
exposure; this reflected experience in previous club environ-
ments rather than routine use of the test by the current staff.
At baseline, we calculated operational estimated maximal aer-
obic speed (eMAS) as 1000 m divided by T0 completion time.
We assigned the 20 players available for initial prescription to
the nearest 0.5 m·s−1 reference group (4.0, 4.5, or 5.0 m·s−1),
following Clancy et al. (1) (Table 2). This approach individ-
ualized running prescription while retaining practical group
organization (Figure 1).

We used an estimation-based analysis and did not report
p-values. We summarized T0 and T1 as mean ± SD and de-
fined paired change as T1 - T0, with negative values indicating
faster performance. We used the mean paired change with its
95% CI to summarize the overall squad-level shift. For ap-
plied monitoring, however, we prioritized player-level changes
by reporting individual direction and magnitude and inter-
preting them against Clancy et al.’s external MDC75 of ±4.56
s (1), not as a study-specific reliability estimate. We also cal-
culated the SD of paired changes, mean percentage improve-
ment, and Hedges’ g_z with participant-level bootstrap 95%
CIs (5,000 resamples). We assessed robustness using the me-
dian and IQR, Hodges-Lehmann estimator, observed range,
and leave-one-player-out mean-change range. We described
individual changes without labeling players as biological re-
sponders or non-responders (3).

Results
Figure 2 displays player-level changes, which we prioritized
for applied interpretation. Twelve of 17 players were faster at
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T1, one was unchanged, and four were slower; 10 improved
beyond the external 4.56-s MDC75, five remained within the
±4.56-s band, and two were slower beyond the benchmark.
Individual changes ranged from -15 to +10 s, with a median
change of -6.0 s (IQR 9.0 s). At squad level, mean comple-

tion time decreased from 232.3 ± 10.4 s at T0 to 228.2 ± 6.7
s at T1. We observed a mean paired change of -4.06 s (SD
6.49 s; 95% CI -7.39 to -0.72), equivalent to a mean 1.66%
improvement (bootstrap 95% CI 0.30 to 2.86%); Hedges’ g_z
was -0.60 (bootstrap 95% CI -1.42 to -0.13) (Table 3).

Table 1. Principal preseason training exposures and assessment sequence.

Day Relation Session / event Dose / prescription Domain

1 Reintroduction

Low-intensity aerobic
reconditioning +

low-intensity ball-based
technical drills

∼60 min Recovery /
technical

2 Reintroduction
Neuromuscular warm-up

+ low-intensity
technical-tactical drills

∼60 min Recovery /
technical-tactical

3 T0 1000-m shuttle time
trial

10 x 100 m; 180-degree
turns; alternating

turning leg; maximal
effort

Testing

4 Between T0-T1 Strength training 45-50 min Strength

5 Between T0-T1 Repeated 600-m runs 5 x 600 m; recovery 1:1 Running
conditioning

6 Between T0-T1 Pre-match
technical-tactical session Routine team session Technical-tactical

7 Between T0-T1 Friendly match Match exposure Match
8 Between T0-T1 Strength training 45-50 min Strength

9 Between T0-T1 Repeated 400-m runs 6 x 400 m; recovery 1:1 Running
conditioning

10 Between T0-T1 Strength training 45-50 min Strength

11 Between T0-T1 Repeated 300-m runs 8 x 300 m; recovery 1:1 Running
conditioning

12 Between T0-T1 Strength training 40-50 min Strength

13 Between T0-T1 Pre-match
technical-tactical session Routine team session Technical-tactical

14 Between T0-T1 Friendly match Match exposure Match
15 Between T0-T1 Strength training 45-50 min Strength

16 Between T0-T1 30-s/30-s interval
running over 160 m 2 x 10 min Running

conditioning
17 Between T0-T1 Strength training 45-50 min Strength

18 Between T0-T1 20-s/20-s interval
running over 100 m 2 x 8 min Running

conditioning
19 Between T0-T1 Strength training 45-50 min Strength

20 Between T0-T1 Pre-match
technical-tactical session Routine team session Technical-tactical

21 Between T0-T1 Friendly match Match exposure Match
22 Between T0-T1 Strength training 45-50 min Strength

23 Between T0-T1 Speed-endurance
training

Dose not specified in
source programme Speed endurance

24 Between T0-T1 Friendly match Match exposure Match

25 End of
programme

Camp departure / end
of programme

No training dose
specified End of camp

26 T1 1000-m shuttle time
trial

10 x 100 m; 180-degree
turns; alternating

turning leg; maximal
effort

Testing

Note. The staff had used the same broad preseason framework for approximately five years, with minor athlete- and
context-specific adjustments. We summarize the principal training exposure rather than every element of each session. When
dedicated physical training was performed, we report that component and omit the preceding low-to-moderate-intensity
technical-tactical work. On days without dedicated physical training, we report the principal technical-tactical session. We
present the programme to support replication of the applied training context.
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Table 2. eMAS operational groups used for running-intensity individualization.

Operational
group

eMAS band
(m/s) n Observed eMAS

(m/s)
Observed T0

time (s)
Reference speed

(m/s) Prescription rule

4.0 m/s 3.75 to <4.25 9 3.95-4.22 237-253 4.0 %eMAS x group
reference

4.5 m/s 4.25 to <4.75 10 4.29-4.55 220-233 4.5 %eMAS x group
reference

5.0 m/s 4.75 to <5.25 1 4.78 209 5.0 %eMAS x group
reference

Table 3. External Clancy benchmark and present longitudinal estimates.

Source / purpose Metric Value
Clancy et al. (2020) - external

reliability benchmark Reliability sample n = 10 elite development players

Clancy et al. (2020) Typical error 2.86 s (90% CI 2.08 to 4.71)
Clancy et al. (2020) ICC 0.82(90% CI 0.51 to 0.94)
Clancy et al. (2020) CV 1.06% (90% CI 0.68 to 1.44)
Clancy et al. (2020) MDC75 4.56 s (2.2%)

Present report - longitudinal field
application T0 232.3 +/- 10.4 s

Present report T1 228.2 +/- 6.7 s
Present report Mean paired change -4.06 s (95% CI -7.39 to -0.72)

Present report Mean percentage
improvement 1.66% (bootstrap 95% CI 0.30 to 2.86)

Present report Hedges gz -0.60 (bootstrap 95% CI -1.42 to -0.13)
Present report Individual change categories 12 faster; 1 unchanged; 4 slower

Present report Against external MDC75 10 improved >4.56 s; 5 within +/-4.56 s; 2
slower >4.56 s

Present report Robustness checks Median -6.0 s; Hodges-Lehmann -4.5 s;
leave-one-out mean range -4.94 to -3.38 s

Present report SD of paired change 6.49 s
Present report Median paired change -6.0 s (IQR 9.0 s)
Present report Observed paired-change range -15 to +10 s
Present report Faster at T1 12/17 (70.6%; 95% Wilson CI 46.9 to 86.7%)

Fig. 1. Applied pathway linking the baseline 1000-m shuttle test, eMAS-based group prescription, the established
preseason framework and post-preseason estimation-based interpretation.
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Fig. 2. Individual T1 - T0 changes in completion time. Negative values indicate faster performance. Dashed lines
represent the external MDC75 (±4.56 s) reported by Clancy et al. (1); the far-right point shows the squad mean change
with its 95% CI.

Discussion
We used the 1000-m shuttle test to connect individual run-
ning prescription with player-level monitoring within routine
preseason practice. The staff had previously used the 45-15
and 30-15 IFT, but selected the 1000-m shuttle as a feasible
alternative because of its self-paced execution, low equipment
burden, absence of an externally paced audio protocol, and
straightforward conversion of completion time into an oper-
ational running speed (4-6). This should not be interpreted
as evidence that the 1000-m shuttle is superior to those tests;
field-test selection should reflect the purpose of testing and
intended use of the result (6). At baseline, the test informed
running-group organization, and after the established presea-
son framework we repeated it to quantify individual change.
Because the same staff had refined this methodology over ap-
proximately five years, we evaluated an ecological implemen-
tation of established practice rather than a novel experimental
programme. Without a control condition, we cannot attribute
the observed changes to a specific training component or claim
superiority over an alternative programme.

We treated player-level change as the principal applied mon-
itoring signal and the squad mean as contextual summary.
The external 4.56-s MDC75 and the squad mean address dif-
ferent questions: the group mean and CI describe the average
longitudinal shift, whereas the MDC75 is an individual-level
measurement-error benchmark derived from another sample.
Ten players exceeded the benchmark in the faster direction,
five remained within it, and two exceeded it in the slower
direction. We interpret these classifications descriptively be-
cause individual change may reflect adaptation, measurement
error, and normal within-player variability (3).

Clancy et al. provide the external measurement-property
basis for our applied use of the protocol (1), including relia-
bility estimates and a practical 0.5 m·s−1 grouping example.
We do not interpret T0-T1 data as an internal test-retest val-
idation because meaningful training occurred between assess-
ments. Instead, the present report evaluates feasibility and ap-
plied use in a Serie D setting: a brief field test informed base-

line running organization and subsequent player-level evalu-
ation. Its low logistical burden may be useful where labo-
ratory testing, externally paced testing systems, or advanced
monitoring technology are not routinely available. Robust-
ness analyses supported the contextual squad-level estimate
while preserving the inter-individual heterogeneity relevant to
practical decision-making.

Practical applications
• Practitioners working in semi-professional or resource-

constrained environments can implement the 1000-m shut-
tle test with minimal equipment and direct cost, with-
out laboratory infrastructure or an externally paced audio
protocol, to connect running prescription with subsequent
player-level monitoring.

• Practitioners can convert baseline completion time into an
operational eMAS and organize 0.5 m·s−1 running groups
while retaining athlete- and context-specific adjustment
within a simple field-based workflow.

• Practitioners should prioritize player-level change when
monitoring adaptation and use the squad estimate as con-
textual information because group averages can conceal
substantial inter-individual heterogeneity.

• Practitioners can use the external MDC75 reported by
Clancy et al. to contextualize individual changes, while es-
tablishing setting-specific test-retest reliability data when
feasible.

Limitations
• We did not include a control group; therefore, we cannot

establish the causal efficacy of the preseason framework.
• We did not perform a study-specific reliability trial; we

used the MDC75 reported by Clancy et al. as an exter-
nal benchmark derived from a different sample and testing
context.

• We implemented the programme in routine practice. Ta-
ble 1 summarizes the principal physical or technical-tactical
exposure according to the reporting convention described
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above, and we did not have complete internal- and external-
load monitoring for every training exposure.

• We analyzed a small, context-specific sample, and 10 of the
17 paired players had previous experience with the 1000-m
shuttle test.
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