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ABSTRACT  

There is a great Variety of instruments available for Evaluating hand grip strength. 

There is, However, the Lack of studies showing the validity and reliability of most of 

these instruments. The purpose of this study was to examine the concurrent validity 

and test-retest reliability of the hydraulic dynamometer using the Saehan hydraulic  

and Jamar hydraulic dynamometers. One hundred healthy Subjects (50 men and 50 

women), between the ages of 20 and 50 years old, without cognitive impairment, 

physical disability, orthopedic or neuromuscular dysfunction, and history of upper 

extremity injuries were tested with the Jamar and Saehan dynamometers. The 

concurrent validity between the Jamar and Saehan dynamometers both was 

excellent for the right hand (r=0.976) and the left hand (r=0986). Test-retest reliability 

was excellent for the both Jamar (r=0985 right and left hands) and the Saehan 

(r=0981 right hand and left hand r=0985). Saehan dynamometer is valid, reliable and 

comparable to the Jamar dynamometer. Therefore, the Saehan and Jamar 

dynamometers measure handgrip strength equivalently. As a result, strength values 
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obtained with the dynamometer, Saehan can be compared with reference values 

which were collected with the Jamar dynamometer.  
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INTRODUCTION  

 Faced with the requirement to demonstrate the effectiveness of clinical procedures, 

it is essential that physical and occupational therapists prove the validity and 

reliability of their assessment instruments1. A valid and reliable assessment of 

handgrip strength is an important parameter to determine the effectiveness of various 

therapeutic strategies2.3, set treatment goals, assess the patient's ability to return to 

functional activities, and contribute to the development of research scientific4.  

 The measurement of handgrip strength by the dynamometer procedure consists of 5 

simple, objective, practical and easy to use6. Recommended by the American Society 

of Hand Therapists (SATM)7 and by the American Society for Surgery of the Hand 

(SACM)8, the Jamar dynamometer has been considered the most widely accepted 

instrument for assessment of handgrip strength9-11, with some studies presenting 

normative datafrom 5.12 to 15. There are two types of Jamar dynamometer, digital and 

hydraulic16-20. The literature recommends the use of the hydraulic model for the 

assessment of handgrip21.22. Several studies have reported high reliability and / or 

validity of this type of dynamometer23-29 and, therefore, this model is considered the 

"gold standard"27.29 and has been used by many researchers as a standard tool to 

validate other equipment measure of handgrip18,23,26-31.  

 There is a wide variety of commercially available instruments for the assessment of 

handgrip strength, including Saehan hydraulic dynamometer. This instrument 

resembles structurally and functionally to the Jamar dynamometer. However, there 

are no studies demonstrating its validity and reliability. According Fess17, the 

reliability and validity are essential to determine the effectiveness of an assessment 

tool. Reliability is defined as the extent to which a measure is consistent and32 error-

free. When an instrument is able to measure a variable accurately and consistently at 

different times, it is considered that this instrument has good intra-examiner 

reliability32. Shelf life is defined as the extent to which the instrument that measures to 



- 3 - 

 

be measured32. To be valid, an instrument must be reliable17. The most 

straightforward way of validity is concurrent validity. This indicates that the test 

results obtained with an instrument can replace the results of tests performed with an 

instrument "gold standard"32.  

 Some studies have used the Saehan hydraulic dynamometer to assess grip 

strength33.34. However, the psychometric properties of the measuring instrument yet 

to be established. Thus, this study aimed to assess the concurrent validity and 

intrarater reliability of the Saehan hydraulic dynamometer compared it with the Jamar 

hydraulic dynamometer. The importance of this research is the need to ensure that 

evaluation tools used in scientific research and clinical practice are valid and reliable. 

The determination of these properties may be useful to clinicians and 
researchers who wish to use this instrument in clinical practice or research 
involving the measurement of handgrip strength, especially considering the 
accessibility of the dynamometer Saehan due to its lower cost compared to 
other dynamometers. The evaluation of the validity of this dynamometer can also 

contribute to the normative data collected handgrip strength with the Jamar 

dynamometer can be used as reference to tests with the Saehan dynamometer. 

METHODOLOGY  

 The study included 100 healthy subjects (50 men and 50 women) aged between 20 

and 50 years of age (mean ± standard deviation, 29.39 ± 6.36 years), who agreed to 

participate by signing the Consent approved by the Ethics in Research. Individuals 

with any cognitive, physical, orthopedic and neuromuscular disorders and a history of 

upper limb injuries, which may affect handgrip strength, were not included in the 

study. 

 The hydraulic Jamar dynamometer (Sammons Preston Rolyan, 4 Sammons Court 

Bolingbrook, IL, 60440) and Saehan hydraulic dynamometer (Saehan Corporation, 

973, Yangdeok-Dong, MasanHoewon-gu, Changwon 630-728, S. Korea) were used 

for the measurement of grip strength manual for each participant. Both 

dynamometers were calibrated before the start of data collection and their handles 

covered in the second position. This position is considered a standard by SATM is 

recommended in the literature for the tests of grip strength in clinical practice and 

research7,21,22.  
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 Participants were divided into a group of men and women peers and a group of men 

and women unique. The handgrip right and left of the group of men and women pair 

was measured with the Jamar dynamometer first and then with the Saehan  

dynamometer. The groups of odd men and women was evaluated in opposite 

sequence (Table 1). The alternating sequence aimed to eliminate the influence of 

potential effects of muscle fatigue in28 tests.  

 

 Studies show that the results of testing handgrip strength may be influenced by 

changes in body position35-38. Thus, tests were performed in the recommended 

position SATM. Participants were comfortably seated in an armless chair with feet flat 

on the floor and hip and knee positioned at approximately 90 degrees of flexion. The 

shoulder of the tested limb was adducted and neutrally rotated, elbow flexed at 90 

degrees, forearm and wrist in neutral position between 0 and 30 degrees of 

extension and from 0 to 15 degrees of adduction. The hand of the member not tested 

rested on theseventh leg on the same side (Figure 1). Participants were instructed to 

maintain the position during the tests and corrected by the examiner when necessary. 
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 Accessories such as watches, bracelets, rings and bracelets were removed from 

both arms of the participants before the start of testing. All participants were 

evaluated individually and in a place reserved by the same examiner in the morning 

and afternoon. According to Figueiredo et al. 4divergence of10.39 results of several 

studies seem to indicate that the test of grip strength at various times of the day 

should not be cause for concern. He was given a demonstration of how the test 

should be conducted to familiarize with the equipment and the participants made a 

simulation test with performing submaximal force, then a period of one minute of rest 

before the official test. Participants were instructed not to look at the dial of the 

dynamometer to prevent any return (feedback) visual. No verbal command was given 

during the test and instructions for its implementation were standardized. During the 

instructions, the volume of the verbal command remained constant to avoid any 

influences the magnitude of muscle contraction40.  

 The test protocol was divided into two sections. In the first session of the tests were 

originally performed with his right hand and then with his left hand in a non-

alternating, ie, three tests were run consecutively with his right hand and then three 

tests were done consecutively with the left hand. Participants were instructed to 

make a maximum contraction for 3 seconds in each test. There was a rest period of 

30 seconds between each test and a rest period of 2 minutes between tests of each 

hand. This procedure was first made with one of the dynamometer, and after a rest 

period of 2 minutes, repeated with the other dynamometer. An interval of 10 minutes 

was given and the whole procedure performed in the first session was repeated in 

the second session.  

 Used was the mean of three tests for each hand to analyze the data. This procedure, 

recommended by SATM7 and by Figueiredo et al. 4, is considered the most reliable 

way of measuring handgrip41.  

 The concurrent validity between the Jamar dynamometer and Saehan and intra-

examiner reliability of both dynamometers were calculated using the intraclass 

correlation coefficient (ICC). An ICC of 0.90 or higher is considered excellent, 0.75 to 

0.90 good, 0.50 to 0.75 moderate, and less than 0.50 is considered poor32.  
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RESULTS  

 The mean values of grip strength, the right and left hands, collected with the Jamar 

dynamometer and Saehan are shown in Table 2.  

 

The concurrent validity between the Jamar dynamometer and Saehan was great 

for grip strength tests performed with the right hands (r=0.976) and left (r=0986). 

 The intra-examiner reliability was excellent for both the Jamar dynamometer and the 

Saehan dynamometer. ( Table 3 )  

 

DISCUSSION  

 Several brands of dynamometers for the assessment of handgrip strength appeared 

in the domestic market in recent years. Some examples are the dynamometer 

TAKEY KIKI KOGIO TK42 in 1201, the Model 136 dynamometer ENDVECO Smedley 

dynamometer43 and44. However, there are no studies demonstrating the validity and 

reliability of most of these instruments. Face of the ongoing need to ensure that 

assessment instruments used in clinical practice are valid and reliable, it is essential 

for physical and occupational therapists prove the validity and reliability of their 

instruments ofan assessment. The present study provides values for validity and 

reliability of the Saehan dynamometer based on data derived from tests performed 

handgrip in humans. The advantage of using the Saehan dynamometer is its low 
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price compared with the Jamar dynamometer, which makes it accessible to 
clinicians and researchers who wish to use this instrument in clinical practice 
or research development. Moreover, the Jamar dynamometer, considered the "gold 

standard" to evaluate the handgrip27.29, is available only in the international market 

and are no longer marketed in Brazil.  

 Evaluation of handgrip strength using the Jamar dynamometer is considered the 

standard by which all other instruments should be comparedfrom 9.26 to 31. One reason 

for this choice is the high validity and reliability of this instrument has23-29.  

 According Fess17, the reliability and validity are essential to determine the 

effectiveness of an assessment tool. The stronger statistical tool for this analysis is 

the ICC, which with only one coefficient is measured not only the correlation between 

two variables, but the correlation, ie, the degree to which the data is the same45.  

 The results of this study show the comparability of measurements with the Saehan  

dynamometer recognized Jamar dynamometer. The data collected showed an 

excellent intra-examiner for the Jamar dynamometer (r=0985 right and left hands) 

and Saehan (r=0981 right hand and left hand r=0985), indicating that the results of 

tests of grip strength performed with both dynamometers were consistent. Previous 

studies have reported high values of intra-examiner reliability, varying from 0.97 to 

0.99 for other assessment tools handgrip, including28 Baseline dynamometers, 

Roylan27, 31 and Dynex BTE-Primus grip tool29. The concurrent validity of the Jamar 

dynamometer and the Saehan dynamometer was excellent for the tests performed 

with the right hands (r=0.976) and left (r=0986), indicating that both dynamometers 

measure the same construct of handgrip. Other studies used the Jamar 

dynamometer as a criterion standard, comparing it with various assessment tools 

handgrip to determine the concurrent validity, with values ranging from 0.901 to 

0.9918,23,27-29,31.  

 The exchange between dynamometers for the assessment of handgrip strength 

should never be practiced. The present study used a Jamar dynamometer and a 

Saehan dynamometer. We can’t say that all Jamar and Saehan dynamometers 

measure a manner equivalent to less than its concurrent validity with known weights 

is demonstrated. Similarly, because there is evidence that different versions of the 

Jamar dynamometer not always measured equivalently24, it can be stated for the 
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same Saehan dynamometer. Thus, it should be used dynamometer for assessing the 

patient and review, when one wishes to obtain comparative measurements24.  

 The evaluations were performed with the handles on both dynamometers regulated 

in the second position. Future studies should determine whether the tests with the 

first, third, fourth and fifth positions of the handle of the Saehan dynamometer are 

valid and reliable when compared to tests with the same positions of the Jamar 

dynamometer. Data collection was performed by only one evaluator, so no 

conclusions can be drawn with respect to inter-rater reliability of the Saehan  

dynamometer. Finally, the results should not be generalized to children and elderly, 

as these age groups were not included in the study. 

 

CONCLUSIONS  

 Saehan hydraulic dynamometer is valid, reliable and comparable with the 
Jamar hydraulic dynamometer when set in the second position, when properly 
calibrated and standardized positioning and instructions are adopted for the 
testing of handgrip. Therefore, data collected with the Jamar dynamometer are 
equivalent to data collected with the Saehan dynamometer. Consequently, 
normative data for hand grip strength Jamar dynamometer can be used as 
reference to tests with the Saehan dynamometer. 
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