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Introduction: The aim of this study was to investigate the reliability and validity of a new eccentric
hamstring strength measurement device (the Hamstring Solo Elite (HSE)). The HSE is an instrumented
device that monitors eccentric knee flexor strength in each limb whilst the Nordic Hamstring Exercise
(NHE) is being performed on it. While the NHE has been supported by the literature as a valid means of
developing hamstring strength (Sconce et al., 2015, van der Horst et al., 2015), the ability to obtain live
and objective strength measures means that any weakness or imbalance can be immediately identified
and addressed. Individual limb feedback allows imbalances caused by limb dominance or injury to be
identified and addressed by the trainer or clinician.

Methods: To test reliability and validity, 19 subjects were analysed. Peak torque (Nm) and peak force (N)
were recorded on two different devices (HSE and Biodex) to determine if acceptable reliability and validity
were observed. Subjects first attended a familiarisation session to perform repetitions of eccentric knee
flexion on the Biodex System 3 isokinetic device and Nordic Eccentric Lowers on the HSE. The subjects
were then randomly separated into two equal groups.

Table 1.0: Testing protocol for collection of reliability data

Session 1 Session 2 Session 3 Session 4
Group 1 Familiarisation Biodex x5reps HSEx5reps HSEx5reps
Group 2 Familiarisation HSEx5reps Biodex x5reps HSE x5reps

Results: High test-retest reliability was observed from the HSE, ICC=0.910 (CI .76 to .96) and 0.914 (CI .78
to .96) for left and right peak force respectively. Typical error of measurement (TEM) between trials was
calculated to be 14.65N and 17.29N for the left and right limbs respectively. Minimum detectable change
(MDC) was also calculated to be 40.62N (MDC%=14.68%) and 39.63N (MDC%=13.31%) for left and right
limbs respectively. The inter-device correlation showed good validity, ICC=0.823 (CI .58 to .93) and 0.840
(C1.58 to .93) for left and right peak torque/force respectively.

Conclusion(s): The HSE is a reliable and valid device that makes valid assessments of eccentric hamstring
strength in individual limbs possible. The incorporation of this device as a daily screening, injury
rehabilitation or strengthening device could play a key role in detecting, quantifying and addressing
strength related hamstring injury risk factors in patients and athletes alike.
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