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ABSTRACT  

Objectives. The aim of this study is to introduce a new way and assign its reliability and validity in measuring the 

angle of hallux valgus.  

Methods. In this method, we have proceeded to introduce a simple way for measuring the angle of hallux valgus by 

using ruler and mathematical formulas. For doing this study, we selected 25students and measured their angle of 

hallux valgus with new way and by goniometer. To assign the reliability and validity, it has been used of correlation 

coefficient and ICC coefficient, respectively.  

Results. Findings show that, there is a significant correlation between new method and using goniometer (r=0/825). 

Besides, this method is of the high reliability for measuring the angle of hallux valgus (ICC=0/992).  
Conclusion. The new method not only is both cheap and simple measuring for measuring the angle of hallux valgus, 

but also have high reliability and validity. 
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INTRODUCTION 
Hallux valgus is a kind of deformity on the 

hallux and first metatarsal. Aetiology of this 

deformity could be explained as either heritage 
or environment factors (1, 2), such as gene 
inheriting or wearing the unfit footwear or even 
the problem of obesity. Prior to the correct 
diagnosis of hallux valgus, it is important to 
define a way to measure it (3). One of the most 
important indicators of development of a 

community is the health and well-being of its 
individuals. Health of any society depends on the 
physical and mental health of its individuals, 
particularly adolescents and young people. 
Naturally, having healthier and more dynamic 
people would result in a more capable society. In 
the new era, although technology has brought 

welfare for human, its unfavorable consequences 
are inevitable. One of the most important 

problems is the replacement of muscular force 
with machines, resulting immobility, inactivity, 

obesity, abnormalities and diseases. Immobility 
leads to negative consequences in the long-term. 
The results of research conducted in Iran showed 
a high prevalence of disorders among the 
population, so that researchers consider it 
worrisome (4, 5). During e walk, toe thumb is 
the last axis that carries force to move the body. 

Therefore, any deviation in its natural state can 
lower the performance of walking. Normally, the 
hallux (big toe) has a seven degrees deviation 
with first metatarsal bone axis, called 
physiologic toe angle (6). If the deviation angle 
of the big toe becomes more than 10 degrees, it 
is considered as 'hallux valgus' deformity, 

commonly called as bunion. In more advanced 
stages, these disorders have also been 
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reported higher than 30 degrees so that the 
anomaly puts pressure on the second finger 
(6, 7). Wearing narrow-toed shoes and high 
heels, flat foot, the loss of the transverse arch of 
the foot, weakness of adductor muscles or failure 

of anterior muscles of the thumb, hereditary 
factors, valgus deformity and arthritis are among 
the causes of bunion (7). With regard to the 
important role of the thumb in transferring 
weight during walking, little research is done in 
this context in Iran. In this regard, the researches 
show that this anomaly is one of the most 

common disorders among the 
students. Heidarpour et al. reported that the 
prevalence of this malformations is 47.3 percent 
among boy and girl students of Kohgiluyeh and 
Boyer Ahmad province, which was the highest 
percentage among the 10 anomalies that were 
measured (8). Fathi states the prevalence of these 

disorders in male and female students 
19.38% (9).  

Bunion diagnosis is often done by visual 
observation; however, X-ray is used for 
treatment and surgery. The vertical line is 
another method for diagnosing bunion. Vertical 
line passes normally through the first and second 
fingers, while in hallux valgus, vertical line 

passes through the thumb. Another tool for 
measuring bunion is a goniometer that measures 
the angle between the metatarsal bones and the 
first toe bone in degrees (10). It seems that visual 
and vertical line methods are not accurate 
methods for measuring the bunion. Using X-ray 
has restrictions such as high costs and 

complexity of the technique and the subject 
being exposed to X-rays. Among the above 
tools, goniometer is a suitable method for 
measuring bunion, but unavailability is the 
disadvantage of the method. Therefore, a new 
and available method is required so that people 
and especially teachers of physical education in 

schoolscould easily measure these anomalies and 
finally take steps to correct it. The aim of this 
study was to obtain a new method for measuring 
the bunion as well as the validity and reliability 
of it.  

 

MATERIALS AND METHODS 
Participants. This is an argumentative study 

that eventually is tested by means of comparative 
methods. 25 students of Kohgiluyeh and Boyer-

Ahmad province were purposefully selected; and 
their hallux valgus angle were measured by the 
goniometer. 

New Method. In addition, in order to 
measure the angle of hallux valgus by the new 

method, measuring tape and mathematics 
formulas were used. 

 

 
Figure 1. hallux valgus angle 

 
The above figures shows the hallux valgus 

angle, on which a triangle is drawn. The angle 
between the big toe and the first metatarsal bone 

is also evident. In the new method we are trying 
to find the angle that deviates the big toe from 
the first metatarsal bone, using mathematical 
formulas. Below the above triangle is 
depicted. In this triangle, we can easily find any 
of the specified angles using the law of 
cosines. To get the angles of any triangle it is 
sufficient to measure its sides by a ruler or a 

measuring tape. Consider the following triangle, 
 

 
Law of cosines that is a useful mathematical 

theorem states that: 
 

                    (Equation 1)        

  
Where b and c are the sides of the triangle, 

and α is the angle between two sides of 
b and c (11-12). 
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The Equation (1) can also be 
written as follows. 

     
          

   
                   Equation (2) 

  
If you carefully observe the triangle drawn on 

the big toe, it can be claimed that the two 
sides of b and c are equal because the length of 
big toe bone is always the same in all rotations. 
Therefore, in the Equation (2), we have b = c. As 

a result, Equation (2) can be written as Equation 
(3). 

 

                  Equation (3) 
  
And eventually, the angle α that is the angle 

of hallux valgus can be obtained using the 
Equation (4). 

 

         
        

               Equation (4). 

 
Now, if in the above triangle we measure the 

sides of a triangle with a ruler or a measuring 
tape, the Hallux VALGUS angle can also be 
easily found by using the law of cosines. In the 
above method, triangle's sides is the only factor 
of measurement error, that due to the use of a 
ruler or measuring tape, this error is 
very small. Therefore, using the mentioned 
arguments, the above methods can be used to 

measure the angle of Hallux Valgus. The 
researchers believe that this argument alone is 
enough to recommend this method for measuring 
the angle of hallux valgus, however, here we 
also check the validity and reliability of the new 
method.  

Statistical Analysis. To obtain the validity of 
the new method, the Pearson correlation 
coefficient is used to measure the correlation 
between the measurements of the hallux valgus 
angle between the new method and the 

goniometer method. In addition, Intraclass 
correlation coefficient (ICC) is used to check the 
reliability. Measurements using the new method 
were performed three times, with 15-
minute interval time by two 
evaluators (to determine ICC), and the mean of 
the three measurements was considered as the 

angle of hallux valgus to be used for finding 
correlation with goniometer angle. In addition, 
the analysis of variance was used for comparing 
the average of three measurements by 
two evaluators. Statistical analysis was done 
using SPSS Version 15. 

 

RESULTS  

Table (1) shows the validity of the 

measurements using the new measurement 

method and goniometer. In this table, the 

average of three measurements was 

considered as the angle of hallux valgus in 

the new method. As it can be seen, there is a 

significant and high correlation between the 

new approach and the goniometer. 
Table 2 show the ICC reliability in the 

measurements of the two evaluators. The 
reliability of the new method is between the 
maximum of 0.995 and the minimum of 0.987 
with the average of 0.992, which has a high 
reliability. In addition, the analysis of variance 
shows that there is no significant difference 
between the mean of the three measurements 

(F=0.461 and sig = 0.461). 

 

 
Table 1. Pearson's correlation to check the validity of the new method 

Variable  Average ± SD  The correlation coefficient ( r ) p 

Angle in the new method 18.242± 3.788 
0.825 0.0001

* 

Angle with goniometer 17.240± 3.519 

 *. Significant (p<0.05) 

 

 
Table 2. ICC reliability to determine the correlation between the evaluators 

The first evaluator ( Mean ± SD) The second evaluator ( Mean ± SD) 
ICC Factor  

First stage Second stage third stage 

18.214 ± 3.757 18.205 ± 3.886 18.307± 3.812 0.992 
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DISCUSSION AND CONCLUSION  
The results show that there is an acceptable 

high validity between the new method of hallux 
valgus angle measurement and the goniometer 

method. Although the goniometer is a good way 
to measure angles, but unavailability and its 
relatively high price is a disadvantage of the 
goniometer method. Table 2 also shows that the 
new method has an acceptable reliability. For the 
reliability of this method we can say that using a 
ruler or a measuring tape is a very reasonable 

and highly reliable method to measure the length 
of objects. In this method we used a ruler to 
measure the length of the big toe and distance of 
toe tip to where it deviates from it, which had a 
very low margin of error. In the next step we 

transferred the data to the SPSS software, and 
using this software and the mathematical 
formulas has no error in them. 
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APPLICABLE REMARKS 

 The new method can be used to 

measure the deviation hallux valgus 
angle. 

 This method is simple and accessible 
and requires no special tools for 
measurement and has high validity 

and reliability. 
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