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HAND STRENGTH TESTS 
 
Purpose: Hand strength tests of grip and pinch strength help determine physical impairment or 

functional limitations for job tasks that require forceful grip or pinch strength with either hand.  

 

Equipment: The test protocols referenced are for:  

• Grip Strength Test (right and left) at position 2 of a JAMAR style hand dynamometer 

(0-220 lbs.) 

• 5-Position Grip Strength Test (right and left) using the JAMAR style hand dynamometer 

(0-220 lbs.) 

• Pinch Strength Test (right and left) using the B&L Pinch Gauge (0-60 lbs.) 
 

Preliminary Instructions: 

• "We are going to measure your strength.   

• At the beginning of each trial, you will hear me say "Ready, start, 1, 2, stop”. 

• When you hear ‘Start‘, exert force without ’jerky motions’ and try to reach your maximum SAFE 

force by time I say "2".  When you hear ‘stop’, slowly release your force. 

• Stop exerting more force if you begin to have any unacceptable symptoms. 

• Do not change your body position during the test. 

• Your first attempt should be a warm-up at about 50% of your maximum SAFE effort.  

• Then, you will be given three trials at 100% of your maximum SAFE force.  

• Let me know if you experienced any pain or other symptoms that caused you to limit your 

performance. 

GRIP STRENGTH TESTS 
 

Setup: Insert and swing the Straight Handle attachment into the second set of notches in the posts from 

the body of the hand dynamometer and secure the handle to the post.  

 

   
 

Protocol:  

 

1. Cue the subject to perform a practice trial (at 50% effort) with the right hand.  Repeat this step for 

practice trial with the left hand.  If the subject reports any unacceptable symptoms during the 

practice trial, DO NOT ALLOW SUBJECT TO PERFORM A MAXIMUM EFFORT TEST. 
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2. The subject should be instructed to sit (or stand if needed for comfort) with the arm bent 90 degrees. 

      
 

3. A minimum of 30 seconds should be provided between each maximum force exertion (100%)  

 with the same hand. This is most efficiently done by alternating between right and left grip test  

 as follows:  

 

a. RIGHT GRIP Trial 1 (100% of Maximum Voluntary Effort) 

Rest a minimum of 15 seconds (wait for display force to reset to zero) 

b. LEFT GRIP Trial 1 (100% of Maximum Voluntary Effort) 

Rest a minimum of 15 seconds (wait for display force to reset to zero) 

c. RIGHT GRIP Trial 2 (100% of Maximum Voluntary Effort) 

Rest a minimum of 15 seconds (wait for display force to reset to zero) 

d. LEFT GRIP Trial 2 (100% of Maximum Voluntary Effort). 

Rest a minimum of 15 seconds (wait for display force to reset to zero) 

e. RIGHT GRIP Trial 3 (100% of Maximum Voluntary Effort) 

Rest a minimum of 15 seconds (wait for display force to reset to zero) 

f. LEFT GRIP Trial 3 (100% of Maximum Voluntary Effort). 

 

4. Ask “Did pain limit your performance?” and document by checking the box before “Pain-limited? 

for each side. If Yes, comment to describe the location of pain that limited performance.  

 

Sample Data Sheet: 

  
GRIP STRENGTH TEST 

Preferred Trial 1 Trial 2 Trial 1 

Right   _______lb _______lb _______lb Pain-limited? 

Left  _______lb _______lb _______lb Pain-limited? 

Comments ___________________________________________ 
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Interpretation:  

 

a. It is common practice to calculate the Coefficient of Variation (CV), using the force measurements 

obtained for trials 1, 2, and 3 of the Strength Tests. 

  

  CV = 100 x Standard Deviation (SD) / MEAN          

 

Various cutoffs have been reported to distinguish between sincere and insincere efforts (e.g. Fairfax 

et.al. 1995 reported that 7.5% cutoff would have resulted in 97% of sincere females being classified 

as insincere). 15% is most common CV cutoff.  

 

Be cautious about using CV to detect insincere grip effort. 

 

Reference: Shechtman O (2006). The Use of the Coefficient of Variation in Detecting Sincerity of 

Effort: Meta Analysis.  Work (4) 335-41. 

 

b. Use the following equation to compare the subject’s average result for the preferred and other hand 

with the Age-Sex normative reference value contained in the following tables: 

 

% Normal = 100 x Average / Age-Sex Reference Value 

 

Age-Sex Reference Tables – MALES derived from Wang et al. 2018 

Age-Sex Grip Preferred Grip Other 

M < 30 106.8 100 

M 30-39 105.8 101.4 

M 40-49 95.3 91.4 

M 50-60 91.9 89.7 

M =>60 84.6 82.1 

 

Age-Sex Reference Tables – FEMALES derived from Wang et al. 2018 

Age-Sex Grip Preferred Grip Other 

F < 30 63.8 57.4 

F 30-39 66.1 60.7 

F 40-49 65.0 61.8 

F 50-60 57.5 54.9 

F =>60 51.3 48.4 

 

Normative Reference: Wang YC, Bohannon RW, Li X, Sindhu B, Kapellusch J. Hand-Grip Strength: 

Normative Reference Values and Equations for Individuals 18 to 85 Years of Age Residing in the United 

States. J Orthop Sports Phys Ther. 2018;48(9):685-93. 

 

Reliability Reference: Mathiowetz V, Weber K, Vollard G and Kashman N. (1984): Reliability and 

validity of grip and pinch strength evaluations, The Journal of Hand Surgery, Vol. 9A (2): 222-226. 
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5-POSITION GRIP STRENGTH TEST 
 

Purpose: The 5-Position Grip Strength Test may be used to further evaluate consistency of effort when 

grip strength results are inconsistent, or less than 50% of the expected value based on the subject's age 

and sex.  

 

Set-up: This test is performed by administering one trial of grip test with alternate hands in each of the 

five positions, beginning with Position 1 (closest grip span) and progressing through Position 5 (widest 

grip span), as shown below (pictures are for the right grip tests only): 

      
 

Protocol:  

 

1. A minimum of 30 seconds should be provided between each maximum force exertion (100%) for the 

same hand. This is accomplished efficiently by the following sequence: 

c. RIGHT GRIP Position 1 (100% of Maximum Effort). Then rest a minimum of 15 seconds.  

d. LEFT GRIP Position 1 (100% of Maximum Effort). Then rest a minimum of 15 seconds.   

e. RIGHT GRIP Position 2 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

f. LEFT GRIP Position 2 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

g. RIGHT GRIP Position 3 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

h. LEFT GRIP Position 3 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

i. RIGHT GRIP Position 4 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

j. LEFT GRIP Position 4 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

k. RIGHT GRIP Position 5 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

l. LEFT GRIP Position 5 (100% of Maximum Effort). Then rest a minimum of 15 seconds. 

 

2. Ask “Did pain limit your performance?” and document a positive response by check the box for 

Pain-limited?  If Yes, comment about the location of pain that limits performance.  

 

Interpretation: Findings for the 5-Position Grip Test have been reported in publications by Stokes 

(1983) and Niebuhr et.al. (1987). Stokes found that patients with true hand injuries show:  

• A characteristic pattern in grip strength measurements for the five positions with strength being 

greatest in the middle positions and decreasing for the wider and narrower positions, thus producing 

a bell-shaped curve when plotted. For patients attempting to voluntarily demonstrate a weakness of 

grip, the curve tends to be flattened with the same minimal force in all handle positions. 

• Overall strength ratio between the dominant hand and non-dominant hand should be consistent in all 

five handle positions.  
 

Sample Data Sheet: 
5-POSITION GRIP STRENGTH TEST 

Preferred Position 1 Position 2 Position 3 Position 4 Position 5 

Right   _______lb _______lb _______lb _______lb _______lb  Pain-limited? 

Left  _______lb _______lb _______lb _______lb _______lb  Pain-limited? 

Comments ____________________________________________________________________________________ 
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TRIPOD PINCH STRENGTH TEST  

Protocol: 

1. Instruct subject to grasp the device to oppose the thumb against only the index and middle fingers. 

2. Examiner should support the bottom of the pinch gauge with the gauge facing away from the subject. 

3. Cue subject to perform practice trial (50% effort) with each hand, saying "ready, start, 1, 2, stop".  

4. A minimum of 30 seconds should be provided between each maximum force exertion (100%) for the 

same hand. This is accomplished efficiently by the following sequence: 

a. RIGHT PINCH Trial 1 (100% of Maximum) 

Rest minimum of 15 seconds  

b. LEFT PINCH Trial 1 (100% of Maximum) 

 Rest a minimum of 15 seconds  

c. RIGHT PINCH Trial 2 (100% of Maximum) 

 Rest a minimum of 15 seconds 

d. LEFT PINCH Trial 2 (100% of Maximum). 

 Rest a minimum of 15 seconds 

e. RIGHT PINCH Trial 3 (100% of Maximum) 

 Rest a minimum of 15 seconds 

f. LEFT PINCH Trial 3 (100% of Maximum Effort). 

5. Ask “Did pain limit your performance?” and document the response by checking the box for “Pain-

limited? on each side. If painful, comment about the location of pain that limited performance.  

 

Sample Data Sheet: 

 
TRIPOD PINCH STRENGTH TEST 

Preferred Trial 1 Trial 2 Trial 1 

Right   _______lb _______lb _______lb Pain-limited? 

Left  _______lb _______lb _______lb Pain-limited? 

Comments ___________________________________________ 

Interpretation: Use the following equation to compare the subject’s average result for the preferred and 

other hand with the Age-Sex normative reference value contained in the following tables: 

% Normal = 100 x Average / Age-Sex Reference Value 

Age-Sex Reference Values: derived from Mathiowetz et. al. 1985 

Age-Sex Tripod Preferred Tripod Other 

Males < 30 26.3 26.4 

Males 30-39 25.5 25.7 

Males 40-49 26.3 24.3 

Males 50-60 23.8 22.7 

Males =>60 21.6 21.2 

 

Age-Sex Tripod Preferred Tripod Other 

Females < 30 17.5 16.7 

Females 30-39 18.4 17.6 

Females 40-49 17.5 17.1 

Females 50-60 16.7 15.9 

Females =>60 14.5 14.0 

 

Reliability Reference: Mathiowetz V, Weber K, Vollard G and Kashman N. (1984): Reliability and 

validity of grip and pinch strength evaluations, The Journal of Hand Surgery, Vol. 9A (2): 222-226. 

 

Normative Reference: Mathiowetz V, Kashman N, Volland G, Weber K, Dowe M, Rogers S (1985). 

Grip and Pinch Strength: Normative Data for Adults. Arch Phys Med Rehabil 66: 69-74. 
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KEY PINCH STRENGTH TEST 
 

Protocol: 

 

1. Instruct subject to grasp the device to oppose the thumb against the side of the index finger. 

2. Examiner should support the bottom of the pinch gauge with the gauge facing away from the subject. 

3. Cue the subject to perform a practice trial (at 50% effort) with the right hand, saying "ready, start, 1, 

2, stop".  

4. A minimum of 30 seconds should be provided between each maximum force exertion (100%) for the 

same hand. This is accomplished efficiently by the following sequence: 

g. RIGHT PINCH Trial 1 (100% of Maximum) 

Rest minimum of 15 seconds  

h. LEFT PINCH Trial 1 (100% of Maximum) 

 Rest a minimum of 15 seconds  

i. RIGHT PINCH Trial 2 (100% of Maximum) 

 Rest a minimum of 15 seconds 

j. LEFT PINCH Trial 2 (100% of Maximum). 

 Rest a minimum of 15 seconds 

k. RIGHT PINCH Trial 3 (100% of Maximum) 

 Rest a minimum of 15 seconds 

l. LEFT PINCH Trial 3 (100% of Maximum Effort). 

3. Ask “Did pain limit your performance?” and document the response by checking the box for “Pain-

limited? on each side. If painful, comment about the location of pain that limited performance.  

 

Interpretation: Use the following equation to compare the subject’s average result for the preferred and 

other hand with the Age-Sex normative reference value contained in the following tables: 

% Normal = 100 x Average / Age-Sex Reference Value 

Age-Sex Reference Values: derived from Mathiowetz et. al. 1985 

Age-Sex Key Pinch Preferred Tripod Other 

Males < 30 26.4 24.9 

Males 30-39 26.3 25.9 

Males 40-49 25.7 25.0 

Males 50-60 25.5 24.6 

Males =>60 23.3 22.1 

 

Age-Sex Tripod Preferred Tripod Other 

Females < 30 17.7 16.4 

Females 30-39 17.7 16.9 

Females 40-49 17.2 16.2 

Females 50-60 16.2 15.4 

Females =>60 15.3 14.2 

 

Reliability Reference: Mathiowetz V, Weber K, Vollard G and Kashman N. (1984): Reliability and 

validity of grip and pinch strength evaluations, The Journal of Hand Surgery, Vol. 9A (2): 222-226. 

 

Normative Reference: Mathiowetz V, Kashman N, Volland G, Weber K, Dowe M, Rogers S (1985). 

Grip and Pinch Strength: Normative Data for Adults. Arch Phys Med Rehabil 66: 69-74. 
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