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BACKGROUND

Isometric hand grip strength is an important component of physical fitness and provides a simple
method for characterising overall body strength.>? The performance of many manual labour activities,
such as yard and garden work and lifting and carrying large objects, depends on a certain degree of hand
grip strength. Thus, the purpose of this lab is to describe the procedures for measuring isometric hand
grip strength with a hand grip dynamometer.

KNOW THESE TERMS & ABBREVIATIONS

e hand grip dynamometer = an instrument that measures isometric hand grip strength, which
provides a simple method for characterising overall body strength.

e isometric strength = tension production by a muscle without movement at the joint or
shortening of the muscle fibres.

e percentile rank = in this lab, a score between 10% and 90% that shows how the subject
performed relative to others in the age group. A percentile ranking of 70, for example, indicates
that the subject’s grip strength is higher than 70% of the others in the age group and lower than
30% of the others in the age group.

PROCEDURES
The isometric hand grip strength test can be performed using a variety of dynamometers (photo 23.1).

1. Prior to beginning the test, adjust the length of the handle on the hand grip dynamometer such
that it feels comfortable in the hand. For individuals with very small hands, the handle of the
dynamometer should be shortened, while for those with very large hands, the handle should be
lengthened.!

2. Have the subject hold the hand grip dynamometer in the right hand with the palm facing up and
the elbow at approximately 90 degrees (photo 23.2). When ready, the subject should squeeze
the dynamometer maximally for 3 seconds. Read the force value (kg) from the dynamometer
and record it on worksheet 23.1. Perform the strength test two more times with the right hand,
separating the trials by 2 minutes of rest.

3. Repeat the procedures described in step 2 for the left hand.

4. Add the highest strength value (kg) for the right hand to that from the left hand and record the
value on worksheet 23.1. Divide the sum by body weight in kg and record this value on
worksheet 23.1.

5. Percentile rank norms by age and gender are provided in tables 23.1 through 23.4. Compare the
sum of right and left hand grip strength to the values in tables 23.1 and 23.2 based on age and
gender. Compare the sum of right and left hand grip strength divided by body weight to the
values in tables 23.3 and 23.4 based on age and gender.



PHOTO 23.1 Three different hand grip dynamometers.

Percentile ranks for sum of grip strengths (kg, right plus left) for males.

Porcentile

rank Age (yrs)

WM 12 13 14 15 16 17 18 19 20-24 25-29 30-34 3539 40-44 4549 50-59
90 34 42 52 69 89 06 106 111 117 118 122 123 124 123 123 116 110
80 30 37 47 60 8 9 9 105 106 113 115 115 115 115 115 108 102
70 6 34 41 53 72 84 95 9 101 109 110 110 110 109 108 104 6
60 24 32 38 48 66 80 01 93 98 104 105 107 106 106 103 00 @
50 2 2% U 4 6 76 8 80 9 101 102 103 102 102 100 L) 8
40 20 2 31 42 5 73 84 8 9 98 99 10 9 @8 o O 8
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20 15 21 27 34 49 64 74 76 8 90 8 9 90 8 & 8 75
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Adapted from Montoye, H. J., and Lamphiear, D. E. Grip and arm strength in males and females, age 10 to 69. Research Quarterly for Exercise and Sport, Vol. 48, pp. 109-120,
1977. Reprinted with permission of the publisher, Taylor & Francis Ltd, www.tandfonline.com.

TABLE Percentile ranks for sum of grip strengths (kg, right plus left) for females.
Percentile
rank Age (yrs)
0 1 12 13 14 15 16 17 18 19 20-24 2520 30-34 3539 40-44 4549 50-50

9 30 37 4 49 6 60 58 61 59 63 61 67 65 66 64 64 5
80 25 33 40 44 %0 54 53 54 55 % 5 6 60 5 58 5 S5
0 2 W % 41 48 49 4 50 52 S4 5 5 5 55 54 5 48
60 20 27 33 38 44 45 48 47 49 50 S0 53 53 53 51 52 45
50 18 25 31 3 41 43 43 44 46 48 48 49 49 S1 40 49 43
0 17 22 28 M 0 41 41 42 43 46 45 48 47 9 &4 &4 W
30 15 20 2 32 3 38 39 39 30 42 42 46 44 46 43 4 3B
20 14 17 2 30 32 36 3% 3B 3B 30 38 43 4 43 40 40 U
10 10 12 18 26 27 31 3 31 31 36 34 ¥ 36 36 B 4 0

Adapted from Montoye, H. J., and Lamphiear, D. E. Grip and arm strength in males and females, age 10 to 69. Research Quarterly for Exercise and Sport, Vol. 48, pp. 109-120,
1977. Reprinted with permission of the publisher, Taylor & Francis Ltd, www.tandfonline.com.



Percentile ranks for ratio of sum of grip strengths to body weight (kg/kg body weight) for males.

Percentiie
ank Age (yrs)

080 104 110 120 140 145 156 162 162 175 173 172 164 162 15 139
083 094 097 113 128 136 140 148 150 154 15 154 152 151 141 130
076 085 093 103 123 120 143 14 147 14 15 147 145 142 14 122
069 080 086 008 115 125 130 139 144 136 145 140 139 135 128 119
093 100 122 130 135 137 133 139 135 133 128 124 1.4
062 071 074 086 102 117 119 128 133 120 132 128 120 123 119 110
052 066 070 080 006 114 114 121 131 124 126 120 124 117 134 103
045 058 066 077 090 106 100 116 1.2 117 118 112 118 111 107 098
061 065 081 095 008 101 116 112 108 101 110 102 099 089
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Adapted from Montoye, H. J., and Lamphiear, D. E. Grip and arm strength in males and females, age 10 to 69. Research Quarterly for Exercise and Sport, Vol. 48, pp. 109120,
1977. Reprinted with permission of the publisher, Taylor & Francis Ltd, www.tandfonline.com.

I Percentile ranks for ratio of sum of grip strengths to body weight (kg/kg body weight) for females.

Percentile
rank Age (yrs)

110 104 112 105 107 102

0 071 091 108 104 098 0.90
80 065 080 092 084 104 0907 102 100 100 093 083
70 062 072 086 089 084 094 001 097 084 093 087 078
60 057 068 081 084 079 085 086 091 089 087 081 071
50 054 064 066 073 076 079 076 083 078 080 081 08 083 084 077 068
40 050 057 061 068 071 076 073 078 072 077 077 082 078 08 073 063
30 046 053 057 065 067 069 071 071 060 074 072 075 072 075 069 059
20 042 045 054 063 065 065 065 066 065 060 068 068 066 060 063 052
10 032 033 047 052 058 057 057 052 058 064 061 061 060 060 054 048

Adapted from Montoye, H. J., and Lamphiear, D. E. Grip and arm strength in males and females, age 10 to 69. Research Quarterly for Exercise and Sport, Vol. 48, pp. 109120,
1977. Reprinted with permission of the publisher, Taylor & Francis Ltd, www.tandfonline.com.

Sample Calculations

Gender.  Male
Age: 21 year¢
Body weight __ 9. kg

Trial 1 Trial 2 Trial 3 Max of throe

(kg) (*g) (kg) trinis (kg)

Right hand . 22 33 I35

Left hand i, 2P 22. 32

Sumolrigandiet = 105 kg

\p o rank « 0 (table 23.1)

Sum of right and Grip strength ratio

left (kg) Body weight (kg) (kg/kg body weight)
105 / 13 - 140

\op percentite rank = 51 (table 23.3)




Worksheet 23.1 SISOMETRIC HAND GRIPSTRENGTH FORM

Name Date
Age Gender
Trial 1 Trial 2 Trial 3 Max of three
(kg) (kg) (kg) trials (kg)
Right hand
Left hand
Sum of night plus left
Percentile rank (see tables 231 and 232) = _
Grip strength ratio
Sum of right and left (kg) Body weight (kg) (kg/kg body weight)
/ -
Percentile rank (see tables 23.3 and 23.4)
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