
 

 

109 

Validity and reliability of the Iranian force plate 

Sepideh Latifi1*, Elham Shirzad1, Narges Pirmohammadi1, Mojtaba Gohari2 

1. Department of Sport Injuries and Corrective Exercises, Faculty of Sport Sciences and Health, University of 

Tehran, Tehran, Iran (*Corresponding author, Email: latifi.sepideh@ut.ac.ir) 

2. Member of Iran Innovation Center Council at Sport Sciences Research Institute of Iran, Tehran, Iran. 
 

Article Info Abstract 

Original Article 

 

Article history:  

Received: 22 July 2021 

Revised: 29 July 2021 

Accepted: 01 August 2021 

Published online: 02 December 2021 

 

Keywords:  

force plate,  
ground reaction force,  
reliability,  
validity. 

Background: Force plates are widely used in biomechanics and sports sciences 
to measure various aspects of human movement. The accuracy and 
reliability of force plate measurements are critical for valid data 
interpretation. 

Aim: The purpose of the study was to evaluate the validity and reliability of the 
Iranian force plate in the vertical, anterior-posterior, and medial-lateral 
directions using two manual dynamometers and a load cell.  

Materials and Methods: In this study, the force plate device utilized had a 
frequency of 1200 Hz and was manufactured by the Danesh Salar Iranian 
Company. Additionally, to determine the device's validity, we used 
Lafayette hand-held dynamometers manufactured in the United States and 
a load cell by Zemik. Pearson's correlation coefficient was employed to 
determine the validity of the force plate, while the internal consistency 
coefficient (ICC) was used to assess the force plate's reliability.  

Results: The study findings indicated a significant and high level of reliability 
between the maximum force obtained from the force plate device and 
manual dynamometer devices and load cell. Additionally, the internal 
consistency coefficient was found to be excellent (very high) for 20 trials in 
the three directions of vertical (0.98), anterior-posterior (0.96), and medial-
lateral (0.97). 

Conclusion: The study demonstrated that the Iranian force plate is a reliable 
device for measuring maximum force in the three directions of vertical, 
anterior-posterior, and medial-lateral, with very high validity. 

Cite this article: Latifi S, Shirzad E, Pirmohammadi N, Gohari M. “Validity and reliability of the Iranian force plate”. Sport 

Sciences and Health Research. 2022, 14(1): 109-114. doi: https://doi.org/10.22059/sshr.2022.90791. 

This is an open access article distributed under the terms of the Creative Commons Attribution 

Non-Commercial License (CC BY NC), which permits distribution and reproduction in any 

medium, provided the original work is properly cited and is not used for commercial purposes.  

EISSN: 2717-2422 | Web site: https://sshr.ut.ac.ir/ | Email: sshr@ut.ac.ir 

© The Author(s).       Publisher: University of Tehran, Faculty of Sport Sciences and Health 

 

 

 

 

 

 

mailto:latifi.sepideh@ut.ac.ir
https://doi.org/10.22059/sshr.2022.90791
https://sshr.ut.ac.ir/


Validity and reliability of the Iranian force plate 

 

 

110 Sport Sciences and Health Research, 2022, 14(1) 

1. Introduction 

The implementation of the laboratory 

research base on the control of the 

conditions can provide the basis for the 

advancement of information in various 

sciences and the development of relevant 

theories. Among different sciences, sports 

science can play an essential role due to its 

interdisciplinary nature and its importance 

in the health of society [1, 2, 3, 4].  

Sports biomechanics analysis during 

training and competition has increased 

significantly in recent years. Technology 

advancements may help create effective 

interventions to improve performance, 

develop equipment, and prevent injuries [1, 

2, 3, 4]. One of the devices used in the 

biomechanical field is the force plate, which 

is used to measure the ground reaction 

force. 

The simple force plate devices only 

measure the vertical component of the 

ground reaction force. However, the more 

advanced models also evaluate the three-

dimensional components of the ground 

reaction force, the center of pressure, and 

the vertical force moment. These 

measurements can provide a perspective of 

the interaction between the athlete and the 

field [5].  

The force plate plays an essential role 

in evaluating external forces in various 

tasks such as walking [6, 7], running [8, 9], 

sprint start [10, 11], jumping and landing [7, 

12], and swimming start [13, 14]. To 

expand the use of kinetic tools, researchers 

and manufacturers are searching for more 

usable and less expensive alternative tools. 

Therefore, Iranian manufacturers have 

made a force plate that is cheaper than the 

foreign model. after the construction and 

introduction of any new measurement 

device, it is necessary to provide 

information on its validity and reliability. 

Validity is the degree of accuracy of the 

results of the measurement tool and shows 

how well the tool measured what it intended 

to measure. On the other hand, reliability is 

a degree of the sameness of the results 

during a specific time, under the same 

conditions, and with the same method [15, 

16]. To determine the accuracy of a new 

device, it can compare its result with a 

golden standard. One tool used to measure 

force is the Lafayette Manual Muscle 

Testing (MMT) that can measure the 

maximum force [17, 18]. Also, the load cell 

can measure and convert force and pressure 

into standard electrical signals made in 

tensile, bending, compressive, and torsional 

types [19]. 

A base on force plate is one of the 

devices required by sports biomechanics 

and sports injury laboratories in order to test 

the athlete’s performance and 

pathomechanics of sports injuries; 

therefore, the purpose of this study is to 

determine the validity and reliability of the 

vertical components., anterior-posterior and 

internal-lateral Iranian force plate that is 

manufactured by Danesh Salar Iranian 

company by dynamometer and load cell. 

2. Methods 

This study used the force plate 

manufactured by Danesh Salar Iranian 

company. This device was circular in shape 

and had a height of 193 mm and a diameter 

of 450 mm, and a weight of 24 kg. 

  The sampling rate was 1200 Hz, and it 

measured the force in three directions 

anterior-posterior (Fx), medial-lateral (Fy), 

and vertical (Fz) (measurement range in x 

and y direction, 500 kg and in z was 1200 

kg). 

On the other hand, the standard devices 

used in this study included hand-held 

dynamometers and load cells. The 
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dynamometer used in this study was made 

in the United States (Lafayetee-model: 

01163), which could measure the maximum 

force applied. 

Also, the load cell manufactured by 

Zemik company (model: H3-C3-250kg-3B-

D55) was used with dimensions of length: 

50.8, width: 27.2, and height: 76.2 mm and 

the tension and compression load cells type. 

The force plate was fixed on the ground 

using a screw to perform the test. A subject 

used a manual muscle test device 20 times 

to make fore in the anterior-posterior, 

medial-lateral and vertical direction.  

Also, this procedure was done with the 

load cell which in this case the load cell was 

fixed to a holder and the amount of load 

applied by this holder was adjusted. Also, to 

apply force in the vertical direction, four 

weights of 10, 20, 50, and 100 kg were used 

for 20 trials. In both manual dynamometer 

and load cell devices, the maximum force 

applied on them was shown as the number 

displayed in the note at the same time 

applying pressure on the force plate screen.  

Considering the nature of the data and 

the normality of the data obtained by the K-

S test, Pearson's correlation coefficient was 

used to check the validity of the information 

recorded by the force plate made by Danesh 

Salar Iranian Company with the manual 

dynamometer of the American Lafayette 

company and the load cell. Also, the 

internal consistency coefficient (ICC) was 

used to check the reliability of the power 

table [19]. All statistical analyses were 

analyzed using SPSS version 20 software at 

a significance level of α= 0.05. 

3. Results 

Table 1 shows the validity between the 

maximum forces recorded by two force 

plate devices and a manual dynamometer in 

three directions. As can be seen, there is a 

significant and high relationship between 

the force sizes between the two devices in 

three directions: anterior-posterior (0.95), 

medial-lateral (0.96), and vertical (0.98). 

Table 2 shows the validity between the 

maximum forces recorded by the two force 

plates and load cell devices in the anterior-

posterior and medial-lateral directions. As 

can be seen, there is a significant and high 

relationship between the force sizes 

between the two devices in three directions: 

anterior-posterior (0.96), medial-lateral 

(0.96), and vertical (0.98). 

Table 3 shows the average amount of 

maximum forces in 20 times of effort in 

three directions, anterior-posterior, medial-

lateral, and vertical, along with the 

reliability coefficient between these 20 

times of effort in three directions anterior-

posterior, medial-lateral and vertical. As 

can be seen, the coefficient of internal 

similarity between 20 times of effort in 

three directions, anterior-posterior (0.96), 

medial-lateral (0.97), and vertical (0.98), is 

very high (excellent). 

 

 

Table 1. Pearson's correlation test results to calculate the validity between two force plate devices and manual 

dynamometer in three directions anterior-posterior, medial-lateral and vertical 

P R Mean±SD Force direction Device 

0.001 0.95 
30.85±1.4 

Anterior-Posterior 
Force plate (kg) 

31.1±1.5 Handheld dynamometer (kg) 

0.001 0.96 
29.9±1.1 

Medial-lateral 
Force plate (kg) 

30.1±1.8 Handheld dynamometer (kg) 

0.001 0.98 
40±0.2 

Vertical 
Force plate (kg) 

40.1±0.1 Handheld dynamometer (kg) 
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Table 2. Pearson's correlation test results to calculate the validity between two force plate and load cell devices 

in anterior-posterior and medial-lateral directions 

P R Mean±SD Force direction Device 

0.001 0.96 
52.25±0.4 

Anterior-posterior 
Force plate (kg) 

52.3±0.5 Load cell (kg) 

0.001 0.96 
53.8±0.2 

Medial-lateral 
Force plate (kg) 

53.86±0.4 Load cell (kg) 

0.001 0.98 
70.55±0.2 

Vertical 
Force plate (kg) 

70.65±0.1 Load cell (kg) 
 

Table 3. The results of the reliability test of the force plate device in 20 attempts in three directions: anterior-

posterior, medial-lateral and vertical 
ICC (95%CI) Mean±SD Force Direction 

0.96 
71.32±1.3 Anterior-posterior 

(0.94-0.97) 
0.97 

68.71±1.1 Medial-lateral 
(0.95-0.98) 

0.98 
50 ±0.1 Vertical 

(0.96-0.99) 
 

4. Discussion 

This research aimed to investigate the 

validity and reliability of the Iranian force 

plate. The results of the Pearson correlation 

test showed a significant relationship 

between the results recorded by the Iranian 

force plate device and the dynamometer, as 

well as the results recorded by the load cell 

device in measuring force in the anterior-

posterior, medial-lateral, and vertical 

directions (P<0.05). 

The correlation coefficients (r) between 

the results of the Iranian force plate device 

and the manual dynamometer device in the 

anterior-posterior (0.95), medial-lateral 

(0.96), and vertical (0.98) directions can be 

observed in Tables 1 and 2. Similarly, the 

correlation coefficients between the results 

of the force plate device and the anterior-

posterior (0.96), medial-lateral (0.96), and 

vertical (0.98) directions indicate a strong 

relationship between the two devices in 

measuring force, as suggested by the 

sources of this correlation coefficient [20]. 

Using accurate tools to measure 

variables is one of the necessities of 

research, and the validity of a device shows 

the nature of its measurement for the 

considered variable. According to the 

result, the force plate device manufactured 

by Danesh Salar Iranian Company can 

measure the force with the same accuracy 

as hand dynamometer and load cell devices, 

and researchers can trust the results of this 

tool. 

In addition to having the device's 

validity, which is considered a necessity, 

having reliability is also important. 

Reliability is one of the essential features of 

a device to ensure the consistency and 

repeatability of the measurements made by 

that device. With increased reliability, the 

measurement error of the measuring device 

is reduced. 

The results of the reliability test showed 

that the ICC of the force plate device 

manufactured by Danesh Salar Iranian 

Company in the three directions, anterior-

posterior, medial-lateral and vertical, is 

equal to 0.96, 0.97 and 0.98, respectively 

(Table 3), high reliability 0.90 indicates 

good (high) reliability [20]. Due to this high 

reliability, it can be said that when the same 
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force is applied to the force plate, the sizes 

obtained from the force plate in different 

measurements will have the same results. 

The high reliability of the force plate 

device makes it possible to use it with high 

reliability and repeatability in repeated 

research measurements with a large volume 

of samples where the amount of force 

applied to the force plate is measured by 

athletes at different times and many times. 

As a result, the measurement error is 

reduced, and the results can be interpreted 

with more confidence. This research, like 

other researches, has limitations, such as the 

use of a limited research sample and also the 

number of measurements regarding the 

evaluation of the reliability. 

5. Conclusion 

The high validity of the force plate device 

made by Iranian researchers shows the 

accuracy of the results in measuring the 

force applied to the device. The high 

reliability of the force plate device also 

shows the good reproducibility of the 

results of this device in repeated 

measurements, which is important in sports 

tests. it is suggested that researchers and 

experts in the field of sports can use this 

device in research due to the high validity 

and reliability of the force plate device 

manufactured by Danesh Salar Iranian 

Company and also the low price of the 

device compared to the foreign model. 
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