Peak Force preferred test positions

Which test should you use? That’s a simple question but a bit of a complicated answer, I’'m
afraid. We have copies of hundreds of peer-reviewed HHD research articles. The variability in test
positions, equipment and protocols is simply staggering.

We have scoured the research (and will continue to do so) looking for every bit of information
we can find. This, combined with years of clinical practice testing real patients with HHDs, have
informed this ‘preferred’ list.

As far as the normative data is concerned, well, more research is needed. Some of these sample
sizes are rather small and may not apply to your population. You can always pull up our full database at
www.peakforcesystems.com to quickly search for a study that has a population similar to yours. We’ve
done our best to synthesize the data to make it useful for you, the clinician. It’s far from perfect but we
think it will give you some guidance whether you’ve been using dynamometers for years or this is your
first time.

This list is FAR from all the tests that are Is your HHD test good?
possible with HHDs. Want to make one up?
Great! We recommend using this guide to ensure
you arrive at a quality test. Just because you use
a good tool doesn’t mean your test is good.

NO

If you have a question, concern or
suggestion, feel free to reach out to us
@PeakForceSystems on instagram or
Jacob@PeakForceSystems.com.

#testdontguess

>50% of the
tester’s max

<50% of the
tester’s max




Preferred Positions

Shoulder
Abduction
Flexion
Flexion
IR

IR 90/90
IR 90/0

Cervical
Flexion

Extension
Sidebend

90* abduction
90* flexion
Full Flexion
0*, elbow bent
90/90

90/0

/Long sit
/Long sit
/Long sit

Seated, 0*

Seated, 0*
Seated, 0*



Shoulder Abduction

Position: Patient seated with feet flat on the ground. Arm abducted to 90*, elbow bent.



Shoulder Flexion (90%*)

Position: Patient seated with feet flat on the ground. Arm flexed to 90*, elbow bent.
HHD placement: Just proximal to elbow
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Shoulder Flexion (180%)

Position: Patient seated with feet flat on the ground. Arm flexed to full, elbow straight.



Shoulder IR (neutral)

Position: Patient seated with feet flat on the ground. Elbow bent to 90*
HHD placement: Just proximal to wrist
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Collegiate Males and Females. Sports Health, 5(1), 17-21. https://doi.org/10.1177/1941738112456280



Shoulder IR (90/90)

Position: Seated, shoulder abducted to 90*. Elbow flexed to 90%*, shoulder ER 90*
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dynamometry for shoulder and elbow examinations in female team handball athletes and asymptomatic volunteers. Archives of Orthopaedic and Trauma
Surgery, 135(12), 1719-1726. https://doi.org/10.1007/s00402-015-2331-6



Shoulder ER (neutral)

Position: Seated, feet flat on floor, elbow flexed to 90*, elbow by side.
HHD placement: Just proximal to wrist
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Habechian, F. A. P, van Malderen, K., Camargo, P. R., & Cools, A. M. (2018). Changes in shoulder girdle strength in 3 consecutive years in elite adolescent
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Shoulder ER (90/90)

Position: Seated or Prone, shoulder abducted to 90*, ER to 90*, elbow flexed to 90*

rength
323-

116).
values



Shoulder ER (90/0)

Position: Prone, shoulder abducted to 90*, neutral rotation (forearm vertical), eblow flexed to 90*
HHD placement: Just proximal to wrist
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dynamometry for shoulder and elbow examinations in female team handball athletes and asymptomatic volunteers. Archives of Orthopaedic and Trauma
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Shoulder Horizontal Abduction (T)

Position: Seated, Shoulder flexed to 90*
***While commonly tested in prone, in full horizontal abduction for MMT’s, we rarely

advocate for testing at full end range due to the reduced force in this position as described by the
length-tension relationship***
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Shoulder Extension (0%)

Position: Seated, feet on floor, shoulder by side, elbow bent

HHD placement: Just proximal to elbow
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Shoulder Extension (90%)

Position: Supine, shoulder flexed to 90*
HHD placement: Just proximal to elbow
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Shoulder Extension (180%)

Position: Supine, shoulder flexed to 180*, elbow straight
HHD placement: Just proximal to wrist

Force direction (of tester): Posterior
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Scapular Elevation (Shrug)
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Hannah, D., Scibek, J., & Carcia, C. (2017). Strength Profiles in Healthy Individuals with and without Scapular
Dyskinesis. JSPT, 12(3), 390-401.

Doraisamy, M. A., & Anshul. (2011). Effect of latent myofascial trigger points on strength measurements of the
upper trapezius: A case-controlled trial. Physiotherapy Canada, 63(4), 405—
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Elbow Flexion
Position: Supine, shoulder by side, elbow flexed to 90*, wrist supinated.
HHD placement: Just proximal to wrist

Force direction (of tester): Inferior

Norms:

Newtons Kg Lb
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26.3% of bodyweight
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Elbow Extension

Position: Supine, forearm supinated, arm by side, elbow flexed to 90*, wrist neutral
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Andrews, A., Thomas, M., & Bohannon, R. (1996). Normative Values for Isometric Muscle Force Measurements
Obtained With Hand-held Dynamometers.



Wrist Flexion
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Wrist Extension

Position: Seated, forearm supported, wrist pronated
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Hip Flexion

Position: Seated, on plinth, hands by sides
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Hip Extension

Position: Prone, edge of table, hip in 45* of hip flexion

***Commonly tested in prone at 0* of hip flexion, this is too close to end range hip extension to

adequately assess hip extension strength as described by the length-tension relationship. See more from
this study: Bazett-Jones DM, Squier K. Measurement properties of hip strength measured by handheld

dynamometry: Reliability and validity across the range of motion. Physical Therapy in Sport.
2020;42:100-106. doi:10.1016/j.ptsp.2020.01.005***
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Hip Abduction (short lever)

Position: Supine, contralateral knee bent, foot flat on plinth, both hands holding edges of plinth
HHD placement: Just proximal to knee
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Schache, M. B., McClelland, J. A., & Webster, K. E. (2016). Reliability of measuring hip abductor strength following total knee arthroplasty using a hand-held dynamometer. Disability and
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Hip Abduction (long lever)

Position: Supine, contralateral knee bent, foot flat on plinth, both hands holding edges of plinth
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Hip Adduction (short lever)

Position: Supine, contralateral knee bent, foot flat on plinth, both hands holding edges of plinth
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Hip Adduction (long lever)

Position: Supine, contralateral knee bent, foot flat on plinth, both hands holding edges of plinth
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dynamometer with external belt-fixation are inter-tester reliable. Knee Surgery, Sports Traumatology,
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Hip IR (seated)

Position: Seated, hands on plinth, trunk upright, hip and knee flexed to 90*
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handheld dynamometer in hip-and knee-strength tests. Journal of Athletic Training, 52(9), 809—
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Hip ER (seated)

Position: Seated, hands on plinth, trunk upright, hip and knee flexed to 90*
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Knee extension

Position: Seated on plinth/box/elevated chair, proximal thigh strapped to pinth (important for strong
subjects!), hands on plinth. Should use pull external fixation in almost all cases (except pediatric/fresh
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Tan, A. E. L., Grisbrook, T. L., Minaee, N., & Williams, S. A. (2018). Predicting 1 Repetition Maximum Using Handheld Dynamometry. PM and
R, 10(9), 934-941. https://doi.org/10.1016/j.pmrj.2018.02.017

Bohannon, R. W., Kindig, J., Sabo, G., Duni, A. E., & Cram, P. (2012). Isometric knee extension force measured using a handheld
dynamometer with and without belt-stabilization. Physiotherapy Theory and Practice, 28(7), 562—
568. https://doi.org/10.3109/09593985.2011.640385



Knee flexion

Position: Seated on plinth/box/elevated chair, distal thigh strapped to pinth (important for strong

subjects!), hands on plinth. Should use pull external fixation in almost all cases (except pediatric/fresh

stabilized handheld dynamometer in hip-and knee-strength tests. Journal of Athletic Training, 52(9), 809—
819. https://doi.org/10.4085/1062-6050-52.6.04
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Ankle Plantarflexion

Position: Long sitting. Hip and knee flexed. Both hands support behind thigh.

***There is no perfect set up for plantar flexion. This muscle group is VERY strong with a short lever
arm which makes it difficult to stabilize. External fixation is REQUIRED***
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Ankle Dorsiflexion
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Btazkiewicz, M., Sundar, L., Healy, A., Ramachandran, A., Chockalingam, N., & Naemi, R. (2015). Assessment of lower leg muscle force distribution during

isometric ankle dorsi and plantar flexion in patients with diabetes: A preliminary study. Journal of Diabetes and Its Complications, 29(2), 282—
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Ankle Eversion
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Ankle Inversion
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Cervical Flexion
Position: Seated, feet flat on the ground, neck in neutral
HHD placement: Forehead

Force direction (of tester): Posterior

Norms:
Newtons Kg Lb
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19.5% of bodyweight

Clinical applications: Neck pain, radiculopathy, concussion, WAD
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Cervical Extension
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Cervical Side Bending
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