
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
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. 

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

#testdontguess



Preferred Positions

Shoulder
Abduction 90* abduction
Flexion 90* flexion
Flexion Full Flexion
IR 0*, elbow bent
IR 90/90 90/90
IR 90/0 90/0

Cervical
Flexion Seated, 0*
Extension Seated, 0*
Sidebend 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



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

Collegiate Males and Females. Sports Health, 5(1), 17–21. hƩps://doi.org/10.1177/1941738112456280



Shoulder IR (90/90)

Position: Seated, shoulder abducted to 90*. Elbow flexed to 90*, shoulder ER 90*



Shoulder IR (90/0)

McLaine, S. J., Ginn, K. A., Fell, J. W., & Bird, M. L. (2018). Isometric shoulder strength in young swimmers. Journal of Science and Medicine in Sport, 21(1), 35–
39. https://doi.org/10.1016/j.jsams.2017.05.003 

Gillet, B., Begon, M., Sevrez, V., Berger-Vachon, C., & Rogowski, I. (2017). Adaptive alterations in shoulder range of motion and strength in young tennis 
players. Journal of Athletic Training, 52(2), 137–144. https://doi.org/10.4085/1062-6050.52.1.10  

Tyler, T. F., Mullaney, M. J., Mirabella, M. R., Nicholas, S. J., & McHugh, M. P. (2014). Risk factors for shoulder and elbow injuries in high school baseball 
pitchers: The role of preseason strength and range of motion. American Journal of Sports Medicine, 42(8), 1993–
1999. https://doi.org/10.1177/0363546514535070 

Liaghat, B., Bencke, J., Zebis, M. K., Sørensen, H., Myklebust, G., Wedderkopp, N., Lind, M., & Møller, M. (2020). Shoulder RotaƟon Strength Changes From Preseason to 
Midseason: A Cohort Study of 292 Youth Elite Handball Players Without Shoulder Problems. Journal of Orthopaedic & Sports Physical Therapy, 50(7), 381–387. 
hƩps://doi.org/10.2519/jospt.2020.9183

Fieseler, G., Molitor, T., Irlenbusch, L., Delank, K. S., Laudner, K. G., Hermassi, S., & Schwesig, R. (2015). Intrarater reliability of goniometry and hand-held 
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

Habechian, F. A. P., van Malderen, K., Camargo, P. R., & Cools, A. M. (2018). Changes in shoulder girdle strength in 3 consecuƟve years in elite adolescent 
swimmers: a longitudinal cohort study. Brazilian Journal of Physical Therapy, 22(3), 238–247. hƩps://doi.org/10.1016/j.bjpt.2018.01.001

Nakaji, R. M., Ellenbecker, T. S., McClenahan, K. M., Roberts, L. M., Perez, C., & Dickenson, S. B. (2021). DescripƟve Strength and Range of MoƟon in Youth 
Baseball Players. InternaƟonal Journal of Sports Physical Therapy. hƩps://doi.org/10.26603/001c.18815

Wikholm, J. B., & Bohannon, R. W. (1991). Hand-held Dynamometer Measurements: Tester Strength. www.jospt.org

Westrick, R. B., Duffey, M. L., Cameron, K. L., Gerber, J. P., & Owens, B. D. (2013). Isometric Shoulder Strength Reference Values for Physically AcƟve 
Collegiate Males and Females. Sports Health, 5(1), 17–21. hƩps://doi.org/10.1177/1941738112456280



Shoulder ER (90/90)

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



Shoulder ER (90/0)

Position: Prone, shoulder abducted to 90*, neutral rotation (forearm vertical), eblow flexed to 90*

HHD placement: Just proximal to wrist

McLaine, S. J., Ginn, K. A., Kitic, C. M., Fell, J. W., & Bird, M. L. (2016). The Reliability of Strength Tests Performed In Elevated Shoulder Positions Using a 
Handheld Dynamometer. Journal of Sport Rehabilitation, Technical Report. https://doi.org/10.1123/jsr.2015-0034 

Liaghat, B., Bencke, J., Zebis, M. K., Sørensen, H., Myklebust, G., Wedderkopp, N., Lind, M., & Møller, M. (2020). Shoulder RotaƟon Strength Changes From Preseason to 
Midseason: A Cohort Study of 292 Youth Elite Handball Players Without Shoulder Problems. Journal of Orthopaedic & Sports Physical Therapy, 50(7), 381–387. 
hƩps://doi.org/10.2519/jospt.2020.9183

Fieseler, G., Molitor, T., Irlenbusch, L., Delank, K. S., Laudner, K. G., Hermassi, S., & Schwesig, R. (2015). Intrarater reliability of goniometry and hand-held 
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 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***



Shoulder Extension (0*)

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

HHD placement: Just proximal to elbow



Shoulder Extension (90*)

Position: Supine, shoulder flexed to 90*

HHD placement: Just proximal to elbow



Shoulder Extension (180*)

Position: Supine, shoulder flexed to 180*, elbow straight

HHD placement: Just proximal to wrist

Force direction (of tester): Posterior

Norms: 

Newtons Kg Lb

76.2 7.8 17.1



Scapular Elevation (Shrug)

144. https://doi.org/10.4085/1062-6050.52.1.10  

Hannah, D., Scibek, J., & Carcia, C. (2017). Strength Profiles in Healthy Individuals with and without Scapular 
Dyskinesis. IJSPT, 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–
409. https://doi.org/10.3138/ptc.2010-27  



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

174.0 17.7 39.1

26.3% of bodyweight 



Elbow Extension

Position: Supine, forearm supinated, arm by side, elbow flexed to 90*, wrist neutral

Andrews, A., Thomas, M., & Bohannon, R. (1996). Normative Values for Isometric Muscle Force Measurements 
Obtained With Hand-held Dynamometers.  



Wrist Flexion



Wrist Extension

Position: Seated, forearm supported, wrist pronated



Hip Flexion

Position: Seated, on plinth, hands by sides

Alvarenga, G., Kiyomoto, H. D., MarƟnez, E. C., Polesello, G., & Alves, V. L. dos S. (2019). NormaƟve isometric hip muscle force values assessed by a manual dynamometer. Acta Ortopedica Brasileira, 27(2), 
124–128. hƩps://doi.org/10.1590/1413-785220192702202596

Pasco, J. A., Holloway, K. L., Brennan-Olsen, S. L., Moloney, D. J., & Kotowicz, M. A. (2015). Muscle strength and areal bone mineral density at the hip in women: A cross-sectional study 
Epidemiology of musculoskeletal disorders. BMC Musculoskeletal Disorders, 16(1). https://doi.org/10.1186/s12891-015-0586-2 

Kim, S.-G., & Lee, Y.-S. (n.d.). The intra-and inter-rater reliabilities of lower extremity muscle strength assessment of healthy adults using a hand held dynamometer .

Bohannon, Richard W. (n.d.). Reference Values for Extremity Muscle Strength Obtained by Hand-Held Dynamometry From Adults Aged 20 to 79 Years. 

Hirunyaphinun, B., Taweetanalarp, S., & Tantisuwat, A. (2019). Relationships between lower extremity strength and the multi-directional reach test in children aged 7 to 12 years. Hong 
Kong Physiotherapy Journal, 39(2), 143–150. https://doi.org/10.1142/S1013702519500136 

Andrews, A., Thomas, M., & Bohannon, R. (1996). Normative Values for Isometric Muscle Force Measurements Obtained With Hand-held Dynamometers.  



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***



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

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 
Rehabilitation, 38(6), 597–600. https://doi.org/10.3109/09638288.2015.1046565 

Ieiri, A., Tushima, E., Ishida, K., Inoue, M., Kanno, T., & Masuda, T. (2015). Reliability of measurements of hip abduction strength obtained with a hand-held dynamometer. Physiotherapy 
Theory and Practice, 31(2), 146–152. https://doi.org/10.3109/09593985.2014.960539 



Hip Abduction (long lever)

Position: Supine, contralateral knee bent, foot flat on plinth, both hands holding edges of plinth

TESTER INTRA-DAY RELIABILITY OF A CLINICAL SET-UP. InternaƟonal Journal of Sports Physical Therapy, 14(5), 715–723. hƩps://doi.org/10.26603/ijspt20190715

Thorborg, Kristian, Bandholm, T., & Hölmich, P. (2013). Hip- and knee-strength assessments using a hand-held dynamometer with external belt-fixation are inter-
tester reliable. Knee Surgery, Sports Traumatology, Arthroscopy, 21(3), 550–555. https://doi.org/10.1007/s00167-012-2115-2 

Nguyen, A. D., Zuk, E. F., Baellow, A. L., Pfile, K. R., DiStefano, L. J., & Boling, M. C. (2017). Longitudinal changes in hip strength and range of motion in female 
youth soccer players: Implications for ACL injury, A pilot study. Journal of Sport Rehabilitation, 26(5), 358–364. https://doi.org/10.1123/jsr.2015-0197 



Hip Adduction (short lever)

Position: Supine, contralateral knee bent, foot flat on plinth, both hands holding edges of plinth



Hip Adduction (long lever)

Position: Supine, contralateral knee bent, foot flat on plinth, both hands holding edges of plinth

Thorborg, Kristian, Bandholm, T., & Hölmich, P. (2013). Hip- and knee-strength assessments using a hand-held 
dynamometer with external belt-fixation are inter-tester reliable. Knee Surgery, Sports Traumatology, 
Arthroscopy, 21(3), 550–555. https://doi.org/10.1007/s00167-012-2115-2 



Hip IR (seated)

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

Martins, J., da Silva, J. R., da Silva, M. R. B., & Bevilaqua-Grossi, D. (2017). Reliability and validity of the belt-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 

Byrne, A., Lodge, C., & Wallace, J. (2020). Intrarater Test-Retest Reliability of Hip AbducƟon, Internal RotaƟon, and External RotaƟon 
Strength Measurements in a Healthy Cohort Using a Handheld Dynamometer and a Portable StabilizaƟon Device: A Pilot Study. Archives 
of RehabilitaƟon Research and Clinical TranslaƟon, 2(2), 100050. hƩps://doi.org/10.1016/j.arrct.2020.100050

 Bazett-Jones, D. M., Cobb, S. C., Joshi, M. N., Cashin, S. E., & Earl, J. E. (2011). Normalizing hip muscle strength: 
Establishing body-size-independent measurements. Archives of Physical Medicine and Rehabilitation, 92(1), 76–
82. https://doi.org/10.1016/j.apmr.2010.08.020   





Hip ER (seated)

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

Cohort Using a Handheld Dynamometer and a Portable StabilizaƟon Device: A Pilot Study. Archives of RehabilitaƟon Research and Clinical TranslaƟon, 2(2), 100050. 
hƩps://doi.org/10.1016/j.arrct.2020.100050

 Bazett-Jones, D. M., Cobb, S. C., Joshi, M. N., Cashin, S. E., & Earl, J. E. (2011). Normalizing hip muscle strength: Establishing body-size-independent 
measurements. Archives of Physical Medicine and Rehabilitation, 92(1), 76–82. https://doi.org/10.1016/j.apmr.2010.08.020   



122. https://doi.org/10.1016/j.ptsp.2019.04.011 



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 

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 



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***



Ankle Dorsiflexion

 Błazkiewicz, 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–
287. https://doi.org/10.1016/j.jdiacomp.2014.10.007 



Ankle Eversion



Ankle Inversion



Cervical Flexion

Position: Seated, feet flat on the ground, neck in neutral

HHD placement: Forehead

Force direction (of tester): Posterior

Norms: 

Newtons Kg Lb
49.9 5.1 11.2

19.5% of bodyweight 

Clinical applications: Neck pain, radiculopathy, concussion, WAD



Cervical Extension

Geary, K., Green, B. S., & Delahunt, E. (2013). Intrarater reliability of neck strength measurement of rugby union
players using a handheld dynamometer. Journal of ManipulaƟve and Physiological TherapeuƟcs, 36(7), 444–
449. hƩps://doi.org/10.1016/j.jmpt.2013.05.026

Romero-Franco, N., Jiménez-Reyes, P., & Fernández-Domínguez, J. C. (2021). Concurrent Validity and Reliability 
of a Low-Cost Dynamometer to Assess Maximal Isometric Strength in Neck Movements. Journal of ManipulaƟve
and Physiological TherapeuƟcs. hƩps://doi.org/10.1016/j.jmpt.2020.08.005



Cervical Side Bending

Shahidi, B., Johnson, C. L., Curran-EvereƩ, D., & Maluf, K. S. (2012). Reliability and group differences in quanƟtaƟve 
cervicothoracic measures among individuals with and without chronic neck pain. BMC Musculoskeletal Disorders, 13. 
hƩps://doi.org/10.1186/1471-2474-13-215


