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Prevalence of Fungal Infection on Foot in Diabetic Patients and

Correlation between Diabetic Ulcer and Fungal Infection on Foot
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Object : The purpose of this study was to determine the prevalence of fungal infection and ulcer
on the feet of diabetic patients and the existence of correlation between ulcer and fungal infection.

Methods : A total of 21,693 outpatients diagnosed as diabetes mellitus at the department of
endocrinology of 32 hospitals were examined. The diabetic patients with foot problems were consulted to
the department of dermatology. Physical examination and KOH preparation were performed.

Results : 13,271 patients had certain kinds of foot problem, accounting for 61.2% of 21,693
diabetics examined. Of these, fungal foot discase were found in 10,403 that constituted 78.4%
(48.0% of the entire diabetic population). Tinea pedis was the diagnosis in 6,496 (29.9%),
onychomycosis in 7,783 (35.9%), and coexistence was in 3,883 (17.9%). Foot deformity was in
1,346 (6.2% of diabetics; 10.1% of foot disease), non-palpable pulse in 1,051 (4.8% ; 7.9%), and
foot ulcer was in 425 (2.0% ; 3.2%), following in a descending order of frequency. Odds ratios for
diabetic foot ulcer were 2.5 in patients with the foot deformity, 1.6 with fungal foot disease and 2.2
with non-palpable pulse. Conversely, Odds ratios for fungal foot disecase were 2.5 with foot
deformity, and 1.6 with foot ulcer.

A total of 5,486 patients paid a visit to the department of dermatology. Of these, 4,519 patients
were diagnosed with fungal infection through physical examination and KOH smear by
dermatologists. The population comprised of 2,272 males and 2,247 females, showing similar
prevalence between sexes. However, age did have positive correlation regarding prevalence of fungal
foot disease. The number of diabetic patients with toenail problems was 3,847 patients (70%) and
onychomycosis was proven mycologically in 3,276. Onychomycosis of distal subungal type was the
most common clinical finding, most frequently involving the great toenails. Abnormal skin findings
of the foot were seen in 3,885(70.8%) and tinea pedis was found in 3,209 (58.5%), most commonly
involving the soles.

Conclusion : This study showed that fungal infection might be regarded as a risk factor of foot
ulcer. Treatment of fungal infection in diabetic patients might prevent diabetic foot disease such as
ulcer and reduce the disability, morbidity and mortality in diabetic patients.

(Korean J Dermatol 2003;41(7) : 908~915)

Key Words : Diabetes mellitus, Fungal infection, Foot ulcer
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Fig. 5. Predominant types of onychomycosis in the pa-
tients with diabetes mellitus. DLSO: distal and lateral su-
bungual onychomycosis, PSO: proximal subungual onycho-
mycosis, WSO: white superficial onychomycosis.
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Fig. 7. Predominant sites of tinea pedis in the patients
with diabetes mellitus.

Table 1. Age and sex distribution of 21,693 outpatients
diagnosed as diabetes mellitus at the department of
endocrinology of 33 hospitals

Patients with diabetes mellitus

Age(years)

gely No. M/F %

0-10 14 6/8 0.1
10-20 63 23/40 0.3
20-30 326 129/197 1.5
30-40 1,301 692/649 6.0
40-50 3,555 1,893/1,712 16.4
50-60 6,294 2,609/3,685 29.0
60-70 7,297 2,817/4,400 33.6
70-80 2,619 936/1,683 12.0
80-90 211 91/110 1.0
90- 13 6/7 0.1
Total 21,693  9,202/12,491 100

M : male, F : female
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Fig. 6. Predominant sites of onychomycosis in the patients
with diabetes mellitus.
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Table 2. Risk factors which influence on the fungal infection

418 2173 200313

Deformity Ulcer Pulse Total
Yes No Yes No Yes No
Presence of fungal infection 787 9,616 297 10,106 9,933 470 10,403
(58.5%) 47.3%) (69.9%) 47.5%) (48.1%) 44.7%) 47.9%)
Absence of funeal infection 559 10,731 128 11,162 10,709 581 11,290
& 41.5%) (52.7%) (30.1%) (52.5%) (51.9%) (55.3%) (52.1%)
Total 1,346 20,347 425 21,268 20,642 1,051 21,693
6.2%) (93.8%) 2.0%) (98.0%) 95.2%) 4.8%) (100%)
p-value <0.0001 <0.0001 >0.05
Table 3. Risk factors which influence on the foot ulcer
Deformity Fungal infection Pulse
Total
Yes No Yes No No Yes
Presence of foot ulcer 46 379 297 128 9,933 470 10,403
3.4%) (1.9%) 2.8%) (1.1%) (48.1%) 44.7%) 47.9%)
Absence of foot ulcer 1,300 19,968 10,106 11,162 10,709 581 11,290
96.6%) 98.1%) 97.2%) (98.9%) (51.9%) (55.3%) (52.1%)
Total 1,346 20,347 10,403 11,290 20,642 1,051 21,693
6.2%) (93.8%) 47.9%) (52.1%) 95.2%) 4.8%) (100%)
p-value <0.0001 <0.0001 <0.0001

Table 4. Frequency of deformity and impalpable pulse in the patients with diabetes mellitus referred to department of

dermatology (total=5,486)

Deformity Number (%) Impalpable pulse Number (%)
Prominent metatarsal 194 (40.0) Posterior tibial artery 182 (68.9)
Hallus valgus 160 (33.0) Dorsalis pedis artery 174 (65.9)
Toe deformity 87 (17.9) Both 92 (34.8)
Charcot 10 2.1)
Toe amputation 24 (4.9)
AK amputation 3 (0.6)
BK amputation 7 (1.4)
Total 485(8.8) Total 264(4.8)

K : above knee, BK : below knee

2
N
)
_

69379 Al F 61.2%9 1327154 =
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A7) 3,8839 (17.9%)%
o} 2R ke 05908 AAY 2% (EFAY] 3.2%)
R 2‘“&01 ZA7F HA Fe A (WFA #Hehrt
A2 48% (EFHTL] 1930 EF 7]
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