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The Relationship between Stud Morphology and
oth Metatarsal Proximal Stress Fractures on Soccer Players

Jun Young Lee, MD', Gwang Chul Lee, MD', Young Kwan Lee, MD',
Yi Kyu Park, MD', Sang Soo Park, MD', Jun Seob Song, MD’

'Department of Orthopaedic Surgery, Chosun University College of Medicine, Gwaniju, 2United Hospital, Seoul, Korea

This research sets out to define the relationship between stud morphology of soccer shoes and 5th metatarsal
proximal stress fractures on soccer players by comparison and analysis. After the pre-survey of 132 soccer players
in Gwangju, 107 players who seem to have a 5th metatarsal fracture were selected. We investigated the shape
of the studs and asked whether they had ever had a 5th metatarsal proximal stress fracture. We also asked them
some questions on factors, which cause stress fracture, such as what position they play, how long they have been
playing soccer as athletes and average playing time. And we analyzed correlation between these several factors
and whether they had ever had stress fracture using chi-square (x2) test and Logistic regression analysis. We
concluded that soccer players who wore bar type studs shoes had a much greater possibility of stress fracture
than soccer players who wore the round type. Also we learned that soccer players who play mid-fielder have a
much greater possibility of stress fracture than soccer players who play other positions. And the result of logistic
regression analysis of relevance between soccer shoes stud morphology and stress fracture shows a statistically
significant odd ratio, 6.840. It has been suggested that the morphology of the soccer shoes stud has relevance
to the occurrence of stress fracture. Therefore, according to the result of this study, soccer shoes with the round
shape are more helpful in preventing 5th metatarsal proximal stress fracture than soccer shoes with the bar shape.
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Fig. 1. Stud morphology. (A) Bar shape, (B) round shape.
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Table 1. The relationship between player position and 5th metatarsal stress fracture

Position
Total

FW AMF DMF DF GK
5th Metatarsal stress fracture Y 5 (12.5) 10 (29.2) 15 (50.05) 2 (4.2) 2 (4.2) 34 (100)
(p=0.001, p<0.05) N 18 (25) 13 (17.9) 3 (3.6) 33 (44.6) 6 (8.9) 73 (100)
Total 23 (21.3) 23 (21.3) 18 (17.5) 35 (32.5) 8 (7.5) 107 (100)
Values are presented as number (%).
FW: forward, AMF: attacking midfield, DMF: defensive midfield, DF: defenders, GK: goalkeeper.
Table 2. The relationship between time of starting soccer and 5th metatarsal stress fracture

Time of starting soccer
Total

Elementary school Middle school High school
5th metatarsal stress fracture Y 27 (79.2) 3 (8.3) 4 (12.5) 34 (100.0)
(0p=0.538, p>0.05) N 48 (67.9) 15 (19.6) 10 (12.5) 73 (100.0)
Total 75 (71.3) 18 (16.3) 14 (12.5) 107 (100.0)

Values are presented as number (%).
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Table 3. The relationship between stud morphology and 5th metatarsal stress fracture

Stud morphology

Total
Round type Bar type
5th metatarsal stress fracture N 47 (64.3) 26 (35.7) 73 (100.0)
(p=0.000, p<0.05) Y 8 (20.8) 26 (79.2) 34 (100.0)
Total 55 (51.3) 52 (48.8) 107 (100.0)

Values are presented as number (%).

Table 4. The relationship between stud morphology and 5th metatarsal stress fracture (logistic regression analysis)

95.0% confidence

B S.E. Wald Degree of p-value Exp (B) interval of Exp (B)
freedom
Minimum  Maximum
Logistic regression  Stud 1.9283 0.575 11.189 1 0.001 6.840 2.217 21.103

analysis morphology

B: logistic regression coefficient estimates, S.E.: standard error of estimates, Exp (B): odds ratio.
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