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Growth Rate of the Great Toenails in the Diabetic and
Non-diabetic with or without Onychomycosis

Hyeok Man Kwon, Jeong Soo Kim and Hee Joon Yu

Department of Dermatology, Hanyang University College of Medicine, Seoul, Korea

Background: The diabetic patients have a tendency to develop onychomycosis more frequently than
non-diabetic populations have. The overall risk ratio of individuals with diabetes having onychomycosis
is 2.77 compared with age- and sex- matched non-diabetic controls.

Objective: This study was performed to find out whether the nail growth rates of diabetic patients are
more slower than those of non-diabetic persons with or without onychomycosis and to observe the
differences of the toenail growth rates according to the affected area of onychomycosis (less than 50%
and more than 50%) within the diabetic and non-diabetic groups respectively.

Method: The growth rates of the great toenails of 74 diabetic patients and 121 non-diabetic controls
with or without onychomycosis were measured. To compare the toenail growth rates between the two
groups, we classified the patients in each group into 3 subgroups according to the presence and degree
of onychomycosis. Thus the two groups were divided into 6 groups.

Results: The growth rates of diabetic toenails without onychomycosis were slower than those of
non-diabetic controls with statistical significance (p<0.05). And the growth rates of the great toenails in
non-diabetic patients were more slower according to their affected area, so to say, the more, the slower
(p<0.05). But, in diabetic patients, the growth rates of the great toenails were not different according to
the affected area of onychomycosis (p>0.05).

Conclusion: Slow nail growth may play a role in the development of onychomycosis because the
nail growth rate was slower in diabetic patients than non-diabetics. But the treatment of onychomycosis
in diabetic patients should be encouraged because the toenail growth rates are not different statistically
between diabetic and non-diabetic patients when the great toenails are affected.

[Kor J Med Mycol 2003; 8(2): 48-54]
Key Words: Nail growth rate, Diabetes mellitus, Onychomycosis
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Table 1. Age, sex, and the degree of involvement of the patients with onychomycosis in diabetics and controls

No. of cases
Controls Diabetics
Age (yr) — -
Sex % of nail involvement Sex % of nail involvement
M F Total 0% <50% =50% M F Total 0% <50% =50%
10~19 3 3 6 6 0 0 0 O 0 0 0 0
20~29 9 6 15 4 7 4 0 O 0 0 0 0
30~39 19 24 43 14 17 12 3 6 9 2 6 1
40~49 9 16 25 8 7 10 5 6 1 4 6 1
50~59 8 9 17 4 3 10 6 11 17 4 11 2
60~69 7 10 1 2 7 9 11 20 4 8 8
70~79 0 5 5 0 1 4 7 10 17 6 3 8
Total 51 70 121 37 37 47 30 4 74 20 34 20
days during observation
[X, 7153 (@R Sof AUy w29
ail | Plat 5 23} FelA] 3 mm Hojzl 29y, Y, 4
Y Al Xe] A= o5 A7)
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Lunula 135490} (Fig. 1).
(3) A e
A 9 g B2 Zol g WA 915 GLM
procedure (univariate analysis of variance adjusted by age

Fig. 1. The distance between reference mark (X) and
moved mark (YY) on the nail plate was measured and the
average toenail growth rate was calculated dividing the
distance by observation time.
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T (Table 2, Fig. 2)
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Table 2. The growth rate of the great toenails according to the degree of nail involvement with onychomycosis in

diabetics and controls

Nail growth rate’ (mm/day)

A;e;éﬁg;r;goggh Controls Diabetics pralue
0% 0.07763%0.03076 (Cy) 0.0605210.01967 (Dy) 0.028" (Co, D)
<50% 0.06900+0.03395 (Cy) 0.06107+0.01638 (D) 0.253" (Cy, Dy)
>50% 0.05837+0.02123 (C5) 0.05051+0.02435 (D) 0.43" (C,, D,)
p-value 0.006" (Cy, C1, Cy) 0.298" (Dy, Dy, D)

SMean+SD, “By GLM procedure (univariate analysis of variance, adjusted by age and sex)

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

Control E& Diabetics

Fig. 2. The average toenail growth rate of each group;
comparison between controls and diabetic patients (Co,
cases without diabetes and onychomycosis; Ci, cases
without diabetes and whose affected area with onycho-
mycosis occupied less than 50% of their great toenails;
Co, cases without diabetes and whose affected area with
onychomycosis occupied more than 50% of their great
toenails; Do, cases with diabetes and onychomycosis;
D1, cases with diabetes and whose affected area with
onychomycosis occupied less than 50% of their great
toenails; D2, cases with diabetes and whose affected
area with onychomycosis occupied more than 50% of
their great toenails).
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