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INTRODUCTION 

Total foot care salons for feet, shoes, and walking are 
visited by women concerned about shoe trouble. 
Women concerned with shoe trouble often visit total 
foot care salons. Properties such as the stiffness or 
flexibility of feet are taken into consideration at these 
salons when deciding on foot care that will directly 
contact a customer’s feet. Differences in the flexibility 
of feet are thought to be due to large differences in 
intermetatarsal mobility. Feet in which forefoot 
deformation is seen are unlikely to fit well in ready-to-
wear shoes, so shoe fitting accuracy is also 
demanded from the perspective of foot care. With 
pumps in particular, the need for semi-custom shoes 
that can be closely fit should be considered. 

In shoe-last fabrication, deformation characteristics of 
the foot circumference are important in addition to foot 
dimensions. With pumps in particular, the degree of 
constriction on the foot circumference is an important 
reduction ratio. However, there are large individual 
differences in the amount of forefoot deformation, and 
even with semi-custom shoes, the shoe shape is 
difficult to determine.  

If the forefoot deformation characteristics could be 
understood by numerically expressing the mobility 
between each of the metatarsals, it may allow 
prediction of the amount of forefoot deformation and 
be an indicator for use in determining shoe shape. 

The purpose of this study was to help improve the fit 
of semi-custom made shoes by measuring 
intermetatarsal mobility and investigating the 
relationship with forefoot characteristics. 

METHOD 

The subjects were customers (88 women, 176 feet; 
age range 19–74 years) who received foot care in the 
authors’ salon. Their foot length and width were 
measured with a foot gauge while bearing weight  
(standing). Based on the measurement results, the 
foot width ratio was calculated from (foot width while 
bearing weight / foot length while bearing weight) × 
100.  

A measuring device was made following the method 
of Greisberg et al., and the mobility between each of 
the metatarsals (1st–2nd, 2nd–3rd, 3rd–4th, 4th–5th) 
was measured.  

The side angle of the hallux was obtained from a foot 
contour line drawn on paper by using a scriber and 
the hallux valgus angle was calculated from the hallux 
side angle. Correlations were investigated between 
the total mobility between all of the metatarsals and  

the foot width ratio (total of 176 feet), and the mobility 
between the 1st and 2nd metatarsals and the foot 
width ratio (total of 31 feet with hallux valgus angles ≥ 
15°). Statistical analysis was done using Spearman's 
correlation. 

RESULTS 

 

The results of statistical analysis showed moderate 
correlations of r = 0.39 between the foot width ratio 
and the total mobility between all metatarsals, and 
moderate correlations of r = 0.44 between the foot 
width ratio and the mobility between the 1st and 2nd 
metatarsals of the 31 feet with hallux valgus angles ≥ 
15°calculated from the hallux side angle. 
 

DISCUSSION 

In a study by Motozuka et al., the strength of the 
connection between the 1st and 2nd metatarsals was 
weak. Thus, it is conjectured that the hallux angle 
increased with large spread between the 1st and 2nd 
metatarsals and decreased side arch. 

In this study, a correlation was seen between the foot 
width ratio and the mobility between the 1st and 2nd 
metatarsals in subjects with hallux valgus 
deformation, and it was shown statistically that 
forefoot deformation characteristics can be predicted 
from the mobility between the 1st and 2nd 
metatarsals. Therefore, information on intermetatarsal 
mobility enables prediction of forefoot deformation 
characteristics. 

CONCLUSION 

Foot width and the metatarsal between mobility were 
measured. Mobility between the metatarsal with 

hallux valgus angle ≧15 ° is large. Prone to forefoot 

deformation. It could be inferred. 

CLINICAL APPLICATIONS 
A result of this study can be applied to foot check when select of 
shoes. 
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88women 176feet n=176 A(n=145) B(n=31)

Standing foot length (mm) 231.4 231.8 229.4

Standing foot width(mm) 95.0 94.6 96.9

The foot width ratio(%) 41.1 40.2 42.3

The hallux side angle(゜) 12.1 10.1 21.3

The hallux valgus angle(°) 10.8 9.2 18.4

The mobility between M1-M2(mm) 8.5 8.3 9.3

The mobility between M2-M3(mm) 8.9 8.8 9.3

The mobility between M3-M4(mm) 9.1 9.0 9.5

The mobility between M4-M5(mm) 8.5 8.4 9.1

The mobility between all metatarsals(mm) 35 34.5 37.1

　　　　　A:Hallux valgus angle<15° B:Hallux valgus angle≧15°


