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The purposes of this study were to find the normal range of grip strength in normal young subjects

and the relationships of grip strength to sex and hand dominance. Gripping strength of 38 subjects (17

male , 21 female) were evaluated by isometric and isokinetic models at two different loading rate (18

/sec, 3¢ /sec). The isometric torque of the dominant hand is greater than that of the non-dominant
hand (p=.000) in both genders. Male has nearly twice the isometric torque to that of female. The isoki-

netic torque of male subjects is also greater than that of female subjects (p=.000); especially in the slow

loading rate of the non-dominant hand. In the dominant hand, isokinetic torque in slow speed is greater

than that in fast speed (p=.000), and for non-dominant hand, there is no significant difference between
two speed (p=.087). The results of this study provide a data base for grip strength in Chinese young

adults. The isokinetic muscle tests can measure the dynamic muscle strength and thus can reflect muscu-
lar capability used in daily activities.(JPTA ROC 1999;24(1)9-15)
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Grip strength represents the combined inter-
action between the intrinsic and extrinsic muscles
strength of the wrist and hand®. In clinical
medicine, it is usually used to evaluate the effec-
tiveness of treatment, and assess the ability of
patients to return to work®®. Mathiowetz et al.
demonstrated that the Jamar Dynamometer and

the B&L Pinch Gauge are the most accurate
instruments in the measurement of the grip and
pinch strength®®. However, only isometric
muscle strength can be measured by the equip-
ments mentioned above. Evaluations of most
activities of daily living by isometric testing may

not reflect the muscular capability used in daily
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activities or sports ® .

The LIDO WorkSET II (Loredan Biomedical
Inc., Sacramento, CA, USA) has been designed
to provide versatile, functional testing and reha-
bilitation in a single device. The system can simu-
late diverse job tasks and daily activities.
Besides, it can provide us the quantitative infor-
mation about the muscle strength and function in
upper extremities. With LIDO WorkSET I, the
therapists can evaluate the patients or set the

78 The results

appropriate goal for rehablitation
of Matheson’s study demonstrate a very high
degree of device validity in torque measurements,
power and work ® . In addition, the test protocols
were found to be reliable on an intra-test and
inter-test basis. Inter-test comparisons were
found to be stable over time.

The purposes of this study are to establish a
data base of grip strength tested by LIDO Work-
SET II in normal young subjects ranging from
20 to 30 years old. The gender and dominant
hand effect of isometric and isokinetic torque are

also evaluated.

MATERIALS AND METHODS

Subjects

Thirty-eight healthy volunteers (17 men and
21 female) were included for this study, Informed
congent was obtained from each subject participat-
ing in the protocol, which was approved by the
Investigation Review Board of our medical
center. None of them have previous history of
trauma over bilateral upper extremities. Most of
them (except 1 man) are right-hand dominant.
Their ages range from 22 to 30 years old. with
the mean age of 25.11 £ 2.59 years old (Table 1).

Instrumentation
LIDO WorkSETII (Loredan Biomedical, Inc.,
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Table 1.  Basic Data of Subjects
Male Female
Height{cm)  171.35£6.18 160.91 £4.53
(Range) (160-181) (150-170)
Weight(kg)  64.29+9.65 53.36 + 6.37
(Range) ( 50- 8%) ( 45-75)
Age(y/o) 25.11 £2.59 23.41+£2.15
(Range) ( 22- 30) ("20= 30)

Data were presented as mean + standard deviation

Sacramento, CA, USA) was used to measure
strength. The
system consists of actual framework, including

isometric and isokinetic grip
the actuator, the tools and data management
system. The actuator linked to a column is the
controlling component of the system. The tool is
attached to the actuator. The exercise mode and
motion are controlled through the unit. It can be
rotated, raised or lowered on the column to fit
the subjects’ height.

The system offers isometric and isokinetic
exercise types with concentric and eccentric
modes. During testing, the easily understandable
screens allows patients to observe their perfor-
mance. Thus it gives them a very good visual
feedback and increases the motivation and acceler-
ates the progress .

Procedure

Each subject sat in front of the screen to
measure the isometric and isokinetic grip
strength. The therapist adjusted the height of the
chair and actuator to keep the testing position
with shoulder adducted and neutrally rotated, the
elbow flexed in 90 degrees, and the forearm and
wrist in neutral position ®. The tool of grip exer-
ciser was used. Before testing, the writing hand
was determined to be the dominant hand
reported by the subjects. The subjects performed
isometric grip test, rested for 5 minutes, and

then followed by isokinetic tests. In the isometric
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mode, we asked the subject to grasp the tool to
get the maximal grip strength. Three times of
measurements were taken for bilateral hands.
For the subjects of the odd number, the dominant
hand was tested first; and for those of the even
number, the non-dominant hand was tested first.
We collected the highest score of each subject for
further analysis.

In the isokinetic mode, 180°/sec and 30°/sec
of all fingers grasp were set as fast and slow
exercise velocities respectively. Frequency of fast
and slow modes was 2 times/sec and | time/sec.
Test time was 1 minute, and exercise range of
motion was 7 degrees. One minute’s preloading
was allowed for each subjects to familiarize the
testing speed, and the highest torque was
recorded. For subject of the odd number, the
dominant hand is tested with high speed; the non-
dominant hand with slow speed. For subject of
the even number, the testing content is reversed.

During the two parts of measurement, verbal
cues from the therapist and visual cues from the
screen were given to enforce the subjects to do
their best.

Data Analysis

Pearson correlation coefficient was used to
evaluate the correlation between the subjects’
height or weight to the isometric torque of the
dominant hand. The peak isometric and isokinetic
torque of dominant and non-dominant grip
strength for male and female was analyzed by
repeated measure two way ANOVA.
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For isokinetic strength in fast and slow
speed, the peak torque for bilateral hands of
male and female were analyzed by two way
ANOVA. All of the statistics were computed by
SPSS software (SPSS for Windows release 6.0,
SPSS Inc., Chicago, USA).

RESULTS

Table 1 shows the basic data of the subjects.
The correlation between the subjects’ height or
weight to the isometric torque of dominant hand
are not statistically significant (p>0.05).

Table Z and Figure 1 summarizes the mean
isometric muscle torque and ratio of dominant to
non-dominant hand for male and female subjects.
The isometric strength of male subjects is higher
than that of the female subjects (p=0.000) in both
the dominant and non-dominant hand; while for
each gender, the dominant hand is greater than
that of the non-dominant hand (p=0.000). The
interaction between gender (male and female) and
dominance (dominant and non-dominant hand) is
statistically significant (p=0.012, Table 3).

The mean muscle torque of isokinetic contra-
tion was summarized in Table 4. When tested
with fast speed (180° /sec), the isokinetic torque
of male subjects is greater that of the female
subjects (p=0.000, Table 5, Figure 2,3); the differ-
ence of peak torque between dominant and non-
dominant hand is not stiatistically significant (p=
0.098, Table5 ).

For subjects tested with slow speed (30°/sec),

Table 2. Mean Isometric Muscle Torque and Ratio of Dominant to Non-
dominant Hand
Torque Non-dominant Dominant Dominant/
(Nm) Side Side Non-dominant
Male 72.77+19.12 82.59 £ 21.90 1.15£0.16
Female 42.38+ 7.30 44,83 + 8.18 1.06 £0.14

Data were presented as mean + standard deviation

11
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Table 3. Repeated Measure Two Way ANOVA of [sometric Muscle Torque for the Effect of
Dominance (Dominant, Non-dominant Hand) and Gender (Male, Female)
Source of Variation df SS MS F Sig of I
Gender 1 222767328.10 222767328.10 56.27 .000
Hand Dominance 1 7223570.01 7223570.00 19.13 .000
Gender by Hand 1 2604066.68 2604066.70 6.90 012
Error 37 13968269.17 377520.79 ’
Table 4. Peak Muscle Torque of Isokinetic Grip strength is an important parameter of
Contraction hand function. It is generally agreed that male
Torque(Nm)  Non-dominant Dominant have greater strength than female®™"*'¥. Similar
Male results were found in this study. It was stated
Fast 29.78 £ 4.74 33.56 £4.95 : : it ¢
Slow 3318 £ 5.90 58,66 £ 348 th.at helght and \1&/63(11255;1}31‘54 were pf)Sl ively correlated
Female with grip strength®®¥. In this study, we found
Fast 18.66 + 2.32 19.29 + 3.64 that the correlation between height or weight
Slow 20.67 £5.60 24.39+4.10

Data were presented as mean + standard deviation

the male subjects still has greater isokinetic
torque than female subjects (p=0.000, Table 8,
Figure 2,3). However, the peak torque of domi-
nant is greater than that of non-dominant hand.
The difference is statistically significaht (p=0.006,
Table 6)

DISCUSSION

and the isometric torque of dominant hand is not
statistically significant. This is probably due to
the smaller sample size in the present study.

In 1954, Bechtol® found that there is 5% to
10% difference in the isometric muscle torque
hands.
Recently, Bassey and Harries” found that the

between dominant and non-dominant
difference is 10% between both hands. Similar to
previous study, there is significant differences
existed in the isometric muscle torque of domi-
nant and non-dominant hands. The difference in

Table 5. Two Way ANOVA (Gender, Dominance) of the Isokinetic Muscle Torque Tested by Fast Speed

Source df SN MS F Sig of F
Gender 1 15417407.23 15417407 96.17 .000
Hand 1 463914.45 463914.45 2.89 .098
Gender by Hand 1 238317.86 238317.86 1.49 .231
Error 35 561102460 160314.99

Table 6. Two Way ANOVA (Gender, Dominance) of the Isokinetic Muscle Torque Tested by Slow Speed

Source df 5SS MS F Sig of F
Gender 1 17160478.37 17160478 73.09 000
Speed 1 2025873.41 2025873.40 8.63 .006
Gender by Speed 1 7378319 73783.19 31 .579
Error 35 8217337.42 234781.07

12
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Fig 1. Isometric muscle torque of non-dominant
and dominant hands for male and female subjects
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Fig 2. Isokinetic muscle torque of dominant
hand

isometric muscle torque of dominant and non-
dominant hands is 15% in male and 6% in female
subjects.

The adavntage of isometric measurement is
its simplicity and low cost. But, the isometric
testing can not reflect the muscular performance
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Fig 3. Isokinetic muscle torque of non-dominant
hand

used in daily activities or sports”. On the

contrary, isokinetic testing can provide a highly
reproducible technique for dynamic strength test-
ing. The isokinetic testing has gained popularity
as an approach to the measurement of dynamic

IMI1920 I the isokinetic testing,

human strength'
peak torque decreases the as angular velocity
increases®#%, In this study, peak torque in slow
speed (30°/sec) is greater than that in high speed
(180° /sec) of both hands and there is significant
difference in dominant hand but not in non-domi-
nant hand. Besides, peak torque in dominant
hand is greater than that in non-dominant hand
both in slow and high speed isckinetic muscle
testing. In slow speed, the difference between
bilateral hands is statistically significant, the
difference was not observed in high speed group.

Generally, the isometric and isokinetic
muscle strength of the limbs was generally
measured by Cybex isokinetic dynamometer;
LIDO WorkSET was rarely used for the same
purpose. Despite differences between the Cybex

and LIDO systems, our results from LIDO Work-

13
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SET support previous work done by the Cybex™.
The limitation of this study is the limited ranges
of age, small subjects number, and only two
different angular velocity were used in isokinetic
muscle testing. The preliminary normal data still
can provide a good reference for the younger
population in the clinical medicine. Further stud-
ies will expand into different ages and angular
velocities.
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ARFRWUFTEEHWNERH A LIDO WorkSET
NET20ENERSTEBRENVEY EHE - X
HEBBELZHERERT FERBFZRESEEN
A EESEENAKERENER - ZHE I 38
AN BEBEIT A 2 A FHEZERL
P i ER IR (180°/ #) 18 (30°/ 1)) MEE HILA
WERRIE - R SRINAKESE > BE
FH2EERAFHFEEAFNFYE BB ERN
Mifs > BEAR®mBHR > BHFZE NI ARIEE
BF (p=.000) « ELEEIAKFESE » BHEE IR

BASRET : B ERIF FHINAH

tetER s BEfRGREL 0 HERFME » LUEHH
S 2B D EREHRES K (p=.000) - HIEER
FE » PIBESIRER AR AR (p=.087) -
KIFREREKBEDFEZBERUTRERA 2 E
REBANBNEFEHRBEZZFE - FHRKFEEN
BRI EAEKEEER L8 KEH
FEHAEEHNERRER - #iIt > BOUREBERE
EEETIREAERNSE > NEEFIRREMER
FEEFERAREERBEAT —HKIRE -

( REEYEEEE 1999;24(1):9-15)
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