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metric categories 

141 questions
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≥ 60% for metric 

inclusion
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redundancy, reliability, 

interpretability, feasibility

Stakeholder Review

UK Defence specialists
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BACKGROUND
Physically arduous military training and selection courses impose substantial physical demands and are associated with musculoskeletal 

injury (MSKI), voluntary withdrawal and course failure. Conventional pre-course assessments provide important information on physical 

readiness but typically quantify performance outcomes rather than the neuromuscular strategies underpinning them.

Force plate testing can characterise maximal and rapid force production and provide insight into how performance is achieved. However, 

military research demonstrates considerable variation in the tests and metrics reported, with no established minimum dataset for pre-

course profiling.

Aim: To identify an expert-informed minimum set of force plate tests and metrics that could complement existing physical-readiness 

assessments before personnel undertake physically arduous military training.

METHODOLOGY
Nine types of force plate tests were included in the survey: bodyweight tests, single joint and multi-joint isometric tests, countermovement 

jump (CMJ), squat jump, rebound jump tests and drop landings. 

For each ‘type’ of test recommended, a drop-down list of metrics was provided for responders to select. These metrics were categorised as 

‘outcome-based’, ‘force-based’, ’power-based’, ‘rate of force development-based’, ‘impulse-based’, ‘velocity-based’, and ‘time-based’ 

metrics. 

If a responder answered ‘yes’, a comprehensive and standardised list of force plate derived metrics would appear. Responders were asked 

to select metrics from this list that they considered important to report. 

Clear agreement emerged for test selection. Initial metric selection demonstrated 

considerably less agreement, particularly for dynamic tests. 

Three of nine force plate test categories reached the predefined inclusion threshold, 

with 9/10 responders recommending each test:

1. Multi-joint isometric testing (e.g., IMTP)

 → maximal and rapid isometric force production

2. Countermovement jump (CMJ)

 → ballistic / slow stretch-shortening cycle function

3. Drop jump

 → reactive / fast stretch-shortening cycle function

Following biomechanical and practical evaluation, the final minimum dataset (Figure 1) 

prioritised a combination of performance outcomes and strategy-based metrics.

Key measures included; IMTP, relative and net peak force and force at specific time 

points; CMJ, jump height alongside braking / propulsive force-time characteristics; and 

drop jump, jump height, ground contact time, drop height and landing / propulsive 

characteristics.

DISCUSSION
Combining the IMTP, CMJ and drop jump provides complementary assessment of 

maximal isometric, slow stretch-shortening cycle and fast stretch-shortening cycle 

force-production characteristics. 

Assessment should extend beyond headline outcomes such as peak force or jump 

height to include selected strategy-based variables describing how that performance 

was achieved.

The proposed minimum dataset (Figure 1) provides a standardised framework for 

neuromuscular profiling, longitudinal monitoring and evaluation of physical-preparation 

interventions. It should complement, not replace, established assessments of aerobic 

fitness, strength, muscular endurance, load carriage and occupational performance.

These recommendations are not currently validated as pass/fail criteria or predictors of 

individual MSKI or course completion. Prospective military studies are required to 

establish reliability, responsiveness, incremental predictive value and criterion 

thresholds before force plate outcomes are used to inform candidate-selection 

decisions.
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RESULTS

Figure 1.  Expert-informed minimum force plate dataset proposed to complement 

physical-readiness assessment before physically arduous military training.
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