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System 4 - Clinical Justification

PROTECT YOUR ATHLETES
Biodex technology helps manage specific sports injuries and determine safe return to play

Conventional testing – Screening – Rehabilitation
Prehabilitation – Training – Re-education – Supportive Evidence
“Working in professional sport on a daily basis, it is essential that clubs and governing bodies employ highly
trained staff and provide them with the best equipment to keep their assets - the athletes, in peak condition.
The Biodex System 4 Isokinetic and balance unit are essential pieces of kit in assessment, screening and
rehabilitation of the whole playing squad and play a major part in our prevention and treatment of injury in
my opinion.”
Dave Fevre MSc MCSP SRP, Freelance Clinician and Lecturer

Clinical Benefits of the Biodex System 4
User Friendly and time efficient – the intuitive software makes it easy to use, quick to set up, and personalised
testing and exercise protocols can easily be saved on the system in any location.
Objective Results – Objective data allows informed, justified, and accurate clinical decisions to be made in tandem
with other functional testing to comprehensively assess the athlete function and objectively inform rehabilitation
progression and return to sport.
Live Biofeedback Data – Live numerical and graphic reports provide meaningful information to both the clinician and
player.
Testing and Rehabilitation Platform – Testing to identify performance deficits allows bespoke and effective
rehabilitation programmes to be put in place. Retesting during the rehabilitation programme provides numerical and
graphical information of the effectiveness of any intervention, and then helps the clinician to adjust where necessary.
Operational Modes – A variety of testing and/or rehabilitation modes are available, allowing the equipment to be
used throughout any treatment programme. These modes include passive, active assisted, sub-maximal,
proprioceptive, isometric, isotonic, and isokinetic (concentric and eccentric) functions.
Baseline Data – The Biodex System 4 helps to provide baseline performance data for players at any stage of the
season. This is particularly useful in screening the individual player and gives baseline data which will be extremely
useful should related injury occur in season.
Research – The collection of data allows each institution, whether it be clinical, educational, or elite sport, an
opportunity to gather population specific data in healthy and/or rehabilitating athletes.
Clinician and Player Confidence – Reliability, consistency, validity, and reproducibility are already proven in the
System 4, allowing both parties to be confident in the results are a true reflection of performance.
Medico Legal Information – the results can assist in justifying clinical reasoning for return to play decisions and
provide a good clinical basis on which to plan either progression of rehabilitation or return to play. The graphical and
numerical data can easily be inserted into the medical records of the patient and referred to at later stages where
necessary.

IPRS Mediquipe are the sole distributors for Biodex customers in UK
& Ireland. Over 26 years’ experience also augments our Biodex
approved clinical training and equipment servicing.

for Elite Sport
Prevention & Rehabilitation
The goal of the clinical team is to maintain, and/or rehabilitate players to an appropriate level of competitive
capability. Players not at this level need to be progressed in a quick and safe environment. Isokinetics provides this
effectively and is an appropriate way of rehabilitating injured players. A

Isomap – a graphic representation of test results, identifying a deficit map. The deficit map highlights the rehabilitation target.

Predict Injury Risk

Functional Links

Using objective parameters to predict relative
injury risk is a valuable tool within the sports
environment. Identifying those at relative risk for
particular injuries may allow bespoke and
appropriate interventions to be implemented in the
most effective manner. B

A criticism of isokinetic dynamometry is that it is not specific to
athletic performance. Many question how can single joint slow
constant angular velocities relate to multi directional, nonconstant velocity multi joint sporting activity? This question is
based on what is termed face validity as this reflects only whether
a test appears to do what it is supposed to do. The strongest form
of validity is criterion-related validity – relating isokinetic testing to
athletic performance. In relation to soccer related activity –
jumping, sprinting, and kicking – there are more than 50 studies
that demonstrate a correlation between isokinetic testing and
relative athletic performance. The numbers of studies that show
no correlation are in single figures.
A further important point to note is that if a joint is unable to work
normally in isolation, it is unable to work normally within a
functional chain. The isolated assessment of a single joint
therefore cannot be ignored when reviewing the overall functional
capability.

Supportive Evidence
Comprehensive data reports allow multiple parameters to be investigated

Performance Enhancement
Isokinetic training can provide a means of
enhancing performance, both in the short term and
longer-term periods. C

Whilst not truly diagnostic, isokinetic data analysis allows for
objective performance deficits and/or deficiency trends to be
observed. This information can be a valuable supportive tool when
comparing functional tolerance of a player with their true
performance capabilities. Underlying strength deficits can be
compensated for within functional activities and subsequently
mask deficiencies, which may become problematic over time C
Appropriate isokinetic testing may provide a means of justifying
player value and/or injury risk when considering transfers, contract
renewals, and the likes. Interpretation of test data needs to be
accurate and relative to this end.

Graphical analysis of performance across time.

The above graph illustrates a functionally competent individual, but an abnormal knee
extension pattern.

for Elite Sport
Return to Training (RTT), Return to Play (RTP), and Return to Work (RTW)
Objectivity in Measuring Performance
There are various forms of tests available for measuring performance. Clinicians need to utilise a battery of tests
which incorporate isolated strength measures, functional tests, and self-reported outcome measures to
comprehensively assess the function of the athlete, determine the progression or regression of the rehabilitation
schedule and eventually make the most important return to sport decision

Isokinetic testing is a MAJOR component of objectively measuring performance:
Value of Isokinetic Testing:
The use of Isokinetics has become a standard tool for evaluation and follow-up testing of specific muscular strength
of the upper and lower extremities due to the benefits of range of motion control, accommodating resistance,
varying movement velocity, and reliability.
Isokinetic evaluation allows for identification and quantification of the physical strength impairments that
cause functional limitations. As already stated, this must be used in conjunction with functional testing in
terms of multiple joint muscle action associated with general functional activities
Isokinetic testing allows for more accurate prognosis of predicted time required before return to sports
training

Clinical Transparency
Rehabilitation must show objective progressive testing and the return to
training and play is not a safe progression to make if this has been
ignored.
This must be demonstrated in a graded and logical manner and with
evidence-based clinical interventions. Isokinetic graphs and data,
alongside accurate analysis of these two components provides solid
clinical foundations on which to base the next stages of recovery.
The Biodex System 4 provides objective outcome measures used in
medico-legal objective progression and this is often used in combination
with specific functional tests.
The following should be considered with this testing:
Auditable records which can be reviewed in future.
Auditable record of the rehabilitation pathway of the injured
player
Transparent exit criteria to RTT, RTP and RTW

Conclusion
The player should be safe to return to elite sport with limited
possibility of recurrence of the injury and with sound objective criteria
to avoid any medico-legal implications.

for Elite Sport
A. Safe, effective & appropriate means of rehabilitating injured players
Hamstring Rehabilitation:
Small K, McNaughton L, Greig M, Lovell R. Effect of timing of eccentric hamstring strengthening exercises during soccer training: implications
for muscle fatigability. J Strength Cond Res. 2009 Jul;23(4):1077-83.
Dauty M, Potiron-Josse M, Rochcongar P. Consequences, and prediction of hamstring muscle injury with concentric and eccentric isokinetic
parameters in elite soccer players. Ann Readapt Med Phys. 2003 Dec;46(9):601-6.
Small K, McNaughton L, Greig M, Lovell R. The effects of multidirectional soccer-specific fatigue on markers of hamstring injury risk. J Sci Med
Sport. 2008 Oct 29.
Greig M, Siegler JC. Soccer-specific fatigue and eccentric hamstrings muscle strength. J Athl Train. 2009 Mar-Apr;44(2):180-4.
Lehance C, Binet J, Bury T, Croisier JL. Muscular strength, functional performances, and injury risk in professional and junior elite soccer players.
Scand J Med Sci Sports. 2009 Apr;19(2):243-51.
Hazneci B, Yildiz Y, Sekir U, Aydin T, Kalyon TA. Efficacy of isokinetic exercise on joint position sense and muscle strength in Patello femoral pain
syndrome. Am J Phys Med Rehabil. 2005 Jul;84(7):521-7 (NOT HAMSTRING RELATED).
Gioftsidou A, Beneka A, Malliou P, Pafis G, Godolias G. Soccer players' muscular imbalances: restoration with an isokinetic strength training
program, Percept Mot Skills. 2006 Aug;103(1):151-9
ACL Rehabilitation:
Olivier N, Rogez J, Masquelier B. Benefit of isokinetic evaluations of knee before and after anterior cruciate ligament reconstruction in soccer
players. Ann Readapt Med Phys. 2007 Oct;50(7):564-9.
Laboute E, Savalli L, Lefesvre T, Puig P, Trouve P. Interest of an iterative specialized rehabilitation after an anterior cruciate ligament
reconstruction in high level sport athletes. Rev Chir Orthop Reparatrice Appar Mot. 2008 Oct;94(6):533-40.
Ben Moussa Zouita A, Zouita S, Dziri C, Ben Salah FZ, Zehi K. Isokinetic, functional, and proprioceptive assessment of soccer players two years
after surgical reconstruction of the anterior cruciate ligament of the knee. Ann Readapt Med Phys. 2008 May;51(4):248-56.
Mikkelsen C, Werner S, Eriksson E. Closed kinetic chain alone compared to combined open and closed kinetic chain exercises for quadriceps
strengthening after anterior cruciate ligament reconstruction with respect to return to sports: a prospective matched follow-up study. Knee
Surg Sports Traumatol Arthrosc; 2000; 8(6): 337-42.
Fabis J. The impact of an isokinetic training program on the peak torque of the quadriceps and knee flexors after anterior cruciate ligament
reconstruction with hamstrings. Ortop Traumatol Rehabil. 2007 Sep-Oct;9(5):527-31.
Fleming BC, Oksendahl H, Beynnon BD. Open or closed chain exercises after anterior cruciate ligament construction? Exerc Sport Sci Rev; 2005
Jul;33(3):134-40.
Wells L, Dyke JA, Albaugh J, Ganley T. Adolescent anterior cruciate ligament reconstruction: a retrospective analysis of quadriceps strength
recovery and return to full activity after surgery. J Pediatr Orthop. 2009 Jul-Aug;29(5):486-9
B. Using objective parameters to predict
Hamstring Injuries:
Crosier J-L, Ganteaume, S, Binet J, Genty M, Ferret J-M. Strength Imbalances and Prevention of hamstring injury in professional soccer players:
a prospective study. American Journal of Sports Medicine, 2008; 36; 1469.
(semi) O'Sullivan K, O'Ceallaigh B, O'Connell K, Shafat A. The relationship between previous hamstring injury and the concentric isokinetic knee
muscle strength of Irish Gaelic footballers. BMC Musculoskelet Disord. 2008 Mar 6; 9:30. 3. Forbes H, Sutcliffe S, Lovell A, McNaughton LR,
Siegler JC. Isokinetic thigh muscle ratios in youth football: effect of age and dominance. Int J Sports Med. 2009 Aug;30(8):602-6. 4. Forbes H,
Bullers A, Lovell A, McNaughton LR, Polman RC, Siegler JC. Relative torque profiles of elite male youth footballers: effects of age and pubertal
development. Int J Sports Med. 2009 Aug;30(8):592-7. 5. Sugiura Y, Saito T, Sakuraba K, Sakuma K, Suzuki E. Strength deficits identified with
concentric action of the hip extensors and eccentric action of the hamstrings predispose to hamstring injury in elite sprinters. J Orthop Sports
Phys Ther. 2008 Aug;38(8):457-64. 6. Lee MJ, Reid SL, Elliott BC, Lloyd DG. Running Biomechanics and Lower Limb Strength Associated with
Prior Hamstring Injury. Med Sci Sports Exerc. 2009 Sep 2
ACL Injuries:1. Myer GD, Ford KR, Barber Foss KD, Liu C, Nick TG, Hewett TE. The relationship of hamstrings and quadriceps strength to anterior
cruciate ligament injury in female athletes. Clin J Sport Med. 2009 Jan;19(1):3-8
C. Performance Enhancement
1. Parr JJ, Yarrow JF, Garbo CM, Borsa PA. Symptomatic and functional responses to concentric-eccentric isokinetic versus eccentric-only
isotonic exercise. J Athl Train. 2009 Sep-Oct;44(5): 462-8. 2. Smith MJ, Melton P. Isokinetic versus isotonic variable resistance training.
American Journal of Sports Medicine. 1981; July; 9: 275-279. 3. Coburn JW, Housh TJ, Malek MH, Weir JP, Cramer JT, Beck TW, Johnson GO.
Neuromuscular responses to three days of velocity-specific isokinetic training. Journal of strength and conditioning research. 2006; Nov; 20 (4):
892-8. 4. Askling C, Karlsson J, Thorstensson A. Hamstring injury occurrence in elite soccer players after preseason strength training with
eccentric overload. Scand J Med Sci Sports. 2003; Aug; 13 (4): 244-250
Chaput M, Palimenio M, FarmerB, Katsavelis D, Bagwell J, Turman K, Wichman C, Grindstaff T. Quadriceps Strength Influences Patient Function
more than Single Leg Forward Hop during Late-Stage ACL Rehabilitation. IJSPT 2021 16 (1) 145-155
D. Functional Links
1. Wilk K, The relationship between subjective knee scores, isokinetic (open kinetic chain) testing, and functional testing in the ACLreconstructed knee. Journal of Orthopaedic and Physical Therapy; 1994; Vol 20 (2): 60-73. 2. Mont MA, Cohen DB, Campbell KR, Gravare K,
Mathur SK. Isokinetic concentric versus eccentric training of shoulder rotators with functional evaluation of performance enhancement in elite
tennis players. American Journal of Sports Medicine; 1994; July-Aug; 22 (4): 513-7. 3. Noyes FR, Barber SD, Mangine RE. Abnormal lower limb
symmetry determined by function hop tests after anterior cruciate ligament rupture. AJSM; 1991; Sep; 19 (5); 513-518. 4. Tsaklis P, Abatzides
G. ACL rehabilitation program using a combined isokinetic and isotonic strengthening protocol. Journal of Isokinetics and Exercise Science; Vol
10: No 4 (2002): 211-219. 5. Moisala AS, Järvelä T, Kannus P, Järvinen M. Muscle strength evaluations after ACL reconstruction. Int J Sports
Med. 2007 Oct;28(10):868-72
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Studies on Medico-legal Ethics
Winning medicine: professional sports team doctors' conflicts of interest. Polsky S (J Contemp Health Law Policy. 1998)
The preparticipation physical examination history: who has the correct answers? Carek PJ, Futrell M, Hueston WJ; Clin J
Sport Med. 1999 Jul;9(3):124-8.
Legal issues affecting medical clearance to resume play after mild brain injury. Mitten MJ; Clin J Sport Med. 2001
Jul;11(3):199-202.
No pain, no gain, no compensation: exploiting professional athletes through substandard medical care administered by
team physicians. DiCello N. Clevel State Law Rev. 2001;49(3):507-38.
“Mx of Medical confidentiality in English professional football clubs: some ethical problems and issues.” Waddington and
Roderick, BJSM, 2002
The "fix" is in legal and malpractice standards regarding the treatment of athletic injuries. Gould MT, Hansted KT;
ClinSports Med. 2003 Jul;22(3):631-8, xi.
Rugby injuries: liability of the club or college or school. Samuels A, Med Leg J. 2003
Unique Ethics of Sports medicine. Clin Sports Med 2004
Is it safe to use local anesthetic painkilling injections in professional football? Orchard JW, Sports Med. 2004
Sudden Cardiac death: ethical considerations in return to play. Piantanida et al., Curr Sports Med Rep, 2004
Medicolegal issues affecting sports medicine practitioners. Pears et al, Clin Orthop Relat Res. 2005
“The origin of Informed Consent”. Malliardi, Acta Otorhinolaryngol, 2005
Medicolegal issues affecting sports medicine practitioners. Clin Orthop Relat Res. 2005 Apr;(433):50-7.; Pearsall AW 4th,
Kovaleski JE, Madanagopal SG.
Medicolegal issues in sports medicine. Clin Orthop Relat Res. 2005 Apr;(433):38-49.Sanders AK, Boggess BR, Koenig SJ,
Toth AP.
Ethical Issues concerning NZ sports Doctors. Andersen and Gerrard, J Med Ethics, 2005
Medical and legal issues in the cardiovascular evaluation of competitive athletes. Paterick TE, Paterick TJ, Fletcher GF,
Maron BJ; JAMA. 2005 Dec 21;294(23):3011-8.
“Adding insult to injury: workplace injury in English professional football.” Roderick, Sociol Health Illn 2006
Medico-legal aspects of doping in football. Graf-Baumann T, Br J Sports Med. 2006
Professionalism and the ethics of the Sideline Physician. Stovitz and Satin Curr Sports Med Rep 2006.
Medical-legal issues of mild traumatic brain injury. Herbert DL; Curr Sports Med Rep. 2007 Jan;6(1):20-4.
Ethics in Sports Medicine. Dun et al., ASM 2007
Ethics in sports medicine. Dunn WR, George MS, Churchill L, Spindler KP; Am J Sports Med. 2007 May;35(5):840-4. Epub
2007 Jan 11.
Medical malpractice and the sports medicine clinician. Kane SM, White RA; Clin Orthop Relat Res. 2009 Feb;467(2):412-9.
Epub 2008 Nov 7.
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