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Abstract 
A cross sectional study was conducted to examine behavior in self-care of the foot and 

foot ulcers in Thai non-insulin dependent diabetic patients. Fifty-five patients with foot ulcers 
(ulcer group; 42 females and 13 males) and 110 patients without foot ulcers (control group; 83 
females and 27 males) were evaluated for self foot-care behavior using a questionnaire consisting 
of questions about foot inspection, foot cleaning, nail-care, and the use of footwear which possessed 
a total score of 20. The results showed that a mean total self foot-care score of the ulcer group 
was significantly lower than that of the control group (14.50 ± 3.35 vs 15.74 ± 2.31; p < 0.01). The 
patients with foot ulcers had lower mean scores in all of the four self foot-care categories than did 
those without foot ulcers. However, only the difference in foot cleaning score was statistically 
significant (7.35 ± 0.21 vs 7.88 ± 0.11; p < 0.05). A univariate analysis has shown that the risk 
of developing foot ulcers was significantly associated with a total self foot-care score of less than 
15 with an odd ratio of 2.6 and a 95 per cent confidence interval of 1.3 - 5.6. Regarding the 
behavior in self foot ulcer-care, 45.5 per cent of the diabetic patients with foot ulcers had neglected 
them and 54.5 per cent had inappropriately cared for their ulcers. In conclusion, Thai non-insulin 
dependent diabetic patients with foot ulcers understood less about self foot-care practice than did 
those without foot ulcers. Incorrect self foot-care behavior particularly foot cleaning is associated 
with an increased risk of foot ulceration. In addition, diabetic patients should be advised about 
the correct self-care of their feet and foot ulcers in order to prevent foot ulceration and its compli­
cations. 

Foot ulceration is a fundamental condition 
that commonly leads to lower extremity amputation 
in diabetic patients(!). In the United States, more 
than half of lower extremity amputations were 
performed in diabetic patients0,2). In Thailand, 

Vichayanrat et a! have observed that the amputa­
tion and mortality rates in diabetic patients with 
foot ulcers admitted to Siriraj Hospital were 25 
and 20 per cent, respectively(3). These life-threa­
tening and prolonged disabling consequences of 
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foot ulcers contribute not only to the economic( 4) 
but also psycho-social problems. Therefore, under­
standing the factors associated with the develop­
ment of foot ulcers is essential in the prevention of 
foot ulceration in diabetic patients at risk. 

Current evidence indicates that foot 
ulceration in diabetic patients results from combi­
nations of a number of factors, including peripheral 
neuropathy, resulting in insensitive and deformed 
foot and painless trauma(5,6), peripheral vascular 
diseases of both large and small blood vessels lead­
ing to inadequate blood supply, delayed ulcer heal­
ing and gangreneO -1 0), and visual impairment, 
resulting in inadequate foot inspection(11,12). Fur­
thermore, lack of knowledge in diabetes and incor­
rect self foot-care behavior(l4-16) have been re­
ported to be additional factors which make the 
diabetic foot vulnerable to serious skin injury, in­
fection and ultimately lower limb amputationCl' 
17-20). As far as we know, however, the associa­
tion between self foot-care behavior and the deve­
lopment of foot ulcers has never been systemati­
cally examined in Thai diabetic patients who might 
have health beliefs and self-care attitudes different 
from other ethnic populations. This cross sectional 
study was, therefore, conducted to examine behavior 
in self-care of the foot and foot ulcers in Thai non­
insulin dependent diabetic patients. We also 
examined the association between self foot-care 
behavior and diabetic foot ulceration. 

PATIENTS AND METHOD 
Fifty-five non-insulin dependent (Type 2) 

diabetic patients with foot ulcers ( 42 females and 
13 males) recruited from the diabetic clinic of Siri­
raj Hospital were studied (ulcer group). During the 
same period of time, 110 Type 2 diabetic patients 
without foot ulcers (83 females and 27 males) ran­
domly recruited from the same diabetic clinic were 
also studied as a control group. The diagnosis of 
diabetes mellitus was established according to the 
World Health Organization criteria(21). The foot 
ulcers eligible for this study were defined as full­
thickness disruption of skin below mid-calf level 
with one or more of the following features: dura­
tion of the ulcer longer than 14 days, presence of 
severe infection, necrosis or gangrene. The dia­
betic patients who had a past history of foot ulcer 
as defined by the above criteria or lower limb 
amputation were not included in this study. 
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Assessment of self foot-care behavior 
All patients included in this study were 

assessed for behavior in self foot-care, using a 
questionnaire which was designed based on a 
standard foot-care management(22). The question­
naire consisting of 11 multiple choice questions 
with a total score of 20, was divided into 4 cate­
gories: foot inspection, foot cleaning, nail-care and 
use of footwear (see appendix). The patients with 
foot ulcers were also assessed for the behavior in 
caring for their ulcers. 

Statistical analyses 
Results were demonstrated as mean ± stan­

dard deviation (SD) or per cent(%) as appropriate. 
Students' t - test, chi-square test and Mann-Whitney 
test were used to compare the continuous data, 
categorical data and ordinal number data between 
the ulcer and control groups, respectively. A univa­
riate analysis was performed in order to assess 
the potential risk of foot-care behavior in the deve­
lopment of foot ulcers. A p-value of < 0.05 was 
considered statistically significant. The degree of 
association between foot ulceration and each vari­
able was determined by odds ratio (OR). 

RESULTS 
The patients' backgrounds are shown in 

Table 1. There were no differences in age and sex 
distribution, educational status, economic status, 
types of occupation, and living areas between the 
ulcer and control groups. Among the patients with 
foot ulcers, 92.7 per cent had one ulcer, 7.3 per 
cent had two ulcers or more, 89.1 per cent had 
concomitant infections, and 24.5 per cent had gan­
grene. The ulcers occurred on the right leg more 
commonly than on the left leg (54.5% vs 45.5%). 
The sites at which ulcers developed were first toe 
and first metatarsal head (25.4% ), lateral malleolus 
(18.4%), sole (16.4%), pretibial area (12.8%), and 
fifth toe (12.7%). The duration of ulcers ranged 
from 9 - 360 days with a mean of 36.4 ± 50.2 and 
a median of 22 days. The antecedent events or 
causes of foot ulcers are listed in Table 2. The 
majority of the patients (61.7%) did not notice 
the definite antecedent events precipitating the 
ulcers. 

A mean total self foot-care behavior score 
of the ulcer group was significantly lower than that 
of the control group (14.50 ± 3.35 vs 15.74 ± 2.31; 
p < 0.01) as shown in Table 3. The patients with 
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Table 1. Background of the diabetic patients with and without foot ulcers. 

With foot ulcers 

Cases (%) 

Total cases 55 

Sex 
males 13 (23.6) 

females 42 (76.4) 
Education 

none 20 (36.4) 
primary school 23 (41.8) 
secondary - high school 8 (14.5) 
college - university 4 (7.3) 

Economic status 
low 22 (40.0) 
moderate 19 (34.5) 
high 14 (25.5) 

Occupation 
Home-based 40 (72.2) 
Non-manual work 12 (22.2) 
Manual work 3 (5.6) 

• Value obtained from chi-square test 
** Value obtained from Mann-Whitney test 

Table 2. Antecedent events of foot ulceration. 

Cases % 

Unknown 34 61.7 
Excoriation 6 10.9 
Penetrating or cut injury 5 9.1 
Unfitted shoes 3 5.5 
Thermal bum 3 5.5 
Blunt injury 3 5.5 
Pressure 1.8 

foot ulcers had lower mean scores in all of the four 
self foot-care categories than did the patients 
without foot ulcers. However, only the difference 
in foot cleaning score was statistically significant 
(7.35 ± 0.21 vs 7.88 ± 0.11; p < 0.05). Considering 
self foot-care behavior as a risk factor of foot 
ulceration, the risk of developing foot ulcers sig­
nificantly increased by 2.5 fold with a total self 
foot-care behavior score of less than 15 with an 
odd ratio of 2.6 and a 95 per cent confidence in­
terval of 1.3 - 5.6 (Table 4). 

Regarding the behavior in ulcer care of 
the patients with foot ulcers, 25 out of 55 cases 
(45.5%) neglected their ulcers, 22 (40%) used anti-

Without foot ulcer p-value 

Cases (%) 

110 

27 (24.5) 
83 (75.5) 0.95 * 

20 (18.2) 
71 (64.5) 
12 (10.9) 
7 (6.4) 0.18 ** 

30 (27.3) 
69 (62.7) 
II (100) 0.98 ** 

69 (62.7) 
31 (28.2) 
10 (9.1) 0.42 * 

septics followed by local dressings, 5 (9.0%) used 
antiseptics only, and 3 (5.5%) used only local 
dressing for their ulcers. The types of antiseptics 
and topical dressings are shown in Table 5. 

DISCUSSION 
This report is the first study which aimed 

to examine the association between self foot-care 
behavior and risk of developing foot ulcers in 
Thai Type 2 diabetic patients. The results showed 
that diabetic patients with foot ulcers had a mean 
total self foot-care behavior score significantly 
lower than did the control group, suggesting that 
the diabetic patients who had foot ulcers under­
stood less about self foot-care practice than those 
without foot ulcers. In addition, the risk of deve­
loping foot ulcers increased by 2.5 fold in those 
with a foot-care score of less than 15 according 
to the results of univariate analysis. Our observa­
tion in Thailand was similar to that of others in 
Western countries0.14). Delbridge et al04) have 
demonstrated that the level of patients' under­
standing in diabetes and its complications as well 
as foot-care significantly related to the develop­
ment of foot lesions. In addition, Pecoraro et al( 1) 
have shown that lack of knowledge in appropriate 
foot-care was a major factor contributing to lower 
limb amputations. Though the knowledge in self 
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Table 3. Foot-care score of diabetic patients with and without foot ulcers. 

Total score 
Foot inspection 
Foot cleaning 
Nail-care 
Use of footwear 

* value obtained from Students' t-test 

cases 

51 
52 
52 
53 
53 

With foot ulcers 

score 

14.50 ± 3.35 
2.35 ± 1.06 
7.35±0.21 
0.76±0.70 
4.36 ± 1.80 

Without foot ulcer 

cases score 

101 15.74± 2.31 
103 2.49 ± 0.77 
103 7.88 ± 0.11 
101 0.93 ± 0.78 
101 4.76 ± 1.47 

p-value* 

< 0.01 
0.35 

<0.05 
0.19 
1.36 

Table 4. Foot-care behavior score and risk of developing foot ulcers. 

Foot -care score Cases Controls Odds 95%CI p-value 
(n) (n) ratio 

< 12 11 9 2.70 0.94-7.69 <0.05 
< 13 19 20 2.27 1.01 - 5.00 <0.05 
< 14 27 30 2.43 1.17- 5.56 <0.05 
< 15 35 43 2.63 1.25 - 5.56 <0.01 
< 16 39 62 1.75 0.82- 3.85 0.16 
< 17 43 77 1.54 0.65- 3.85 0.39 

Table 5. Types of antiseptics and local dressings used for ulcer-care. 

Antiseptics Cases 

70% alcohol 16 
Hydrogen peroxide 6 
Normal saline 3 
Potassium permanganate I 
Burnol 

foot-care practice was associated with foot ulcera­
tion in our diabetic patients, the risk of developing 
foot ulcers did not, however, increase with the 
further decrease in total self foot-care behavior 
score. This might be due to two reasons. Firstly, 
foot ulceration is the result not only from incor­
rect foot-care practice but also from other factors 
which principally contribute to foot ulceration such 
as neuropathy(5,6), angiopathy(7-10), and visual 
impairment01,12). Secondly, the patients who had 
foot ulcers might be able to answer some ques­
tions about self foot-care practice correctly by 

Local dressings Cases 

Betadine 8 
Mercurochrome 6 
Topical antibiotic 4 
Tincture iodine 2 
Sofra tulle 2 
Acriflavin I 
70% alcohol I 
Herbs I 

their past experience. 
This study has shown that the patients 

with foot ulcers had lower mean scores in all of 
the four categories of foot-care practice compared 
to those without foot ulcers. However, only the 
foot cleaning score was significantly different, 
suggesting that foot cleaning is the most impor­
tant foot-care practice among the four categories 
in determining the risk of developing foot ulcers in 
our patients. Adequate cleaning of the feet might 
decrease the amount of skin flora and bacterial 
contaminations which in tum results in decreased 
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risk of serious foot infections. The lack of statisti­
cally significant differences in the mean scores of 
the other three foot-care categories: foot inspec­
tion, nail-care and the use of footwear did not 
indicate that these foot-care practices were not 
clinically significant in determining the risk of foot 
ulceration. We suggest that a combination of the 
minor incorrect foot-care practice in each category 
could contribute to a significantly increased risk of 
developing foot ulcers. 

Correct self foot-care practice is essential 
in the prevention of foot ulceration and lower 
limb amputation (I, 14, 17-20). In addition, intensive 
foot-care education can effectively decrease the 
number of amputations, frequency of hospital 
admissions as well as medical expense for diabetic 
foot problems08-20,23,24). Davidson et al(l8) 
have demonstrated that an intensified program in 
foot-care reduced amputations by 50 per cent per 
year and produced a saving of $700,000 over a 
3-year period. Edmonds et al(20) as well as Assai 
et al09) have also reported that the amputation 
rate decreased by 50 per cent and 83 per cent, res­
pectively. Miller et ai(23) and Barth et al(24) have 
shown that intensive foot-care education program 
could reduce the number of foot problems requir­
ing treatment and hospitalization. 

An interesting observation in our study 
was that less than half (38%) of the patients with 
foot ulcers were able to recognize the antecedent 
events of foot ulceration. Among the known 
events, excoriation and traumatic cut or punctured 
wound were commonly noticed. Unfitted shoe 
which is acclaimed to be a common cause of foot 
ulceration and lower limb amputation in Western 
countries( 1 ,20,25) was found in only a few cases 
in our study. This might be because the majority of 
the diabetic patients in this study were home-based 

and most of them wore sandals in most of their 
everyday life. 

Negligent self foot-care is a major factor 
contributing to lower limb amputation( 1). Appro­
priate management of diabetic foot ulcers includ­
ing adequate assessment, adequate debridement of 
nonviable tissue, proper wound dressing, appro­
priate antibiotics, and good glycaemic control is 
important in the promotion of ulcer healing and 
prevention of amputation(26-28). Our study has 
shown that all of the diabetic patients with foot 
ulcers had either neglected ( 45.5%) or inappro­
priately cared for (54.5%) their ulcers. This incor­
rect behavior in ulcer care might contribute to a 
delay in consulting diabetes specialists and poor 
therapeutic outcome in our patients. In patients 
who had cared for their foot ulcers by themselves, 
the common antiseptics and topical agents used for 
dressing the ulcers were 70 per cent ethanol, hydro­
gen peroxide, betadine solution, tincture iodine 
and mercurochrome which were either dangerous 
to subcutaneous tissues or not useful in the pro­
motion of ulcer healing. 

In conclusion, the present cross-sectional 
study has shown that self foot-care behavior is 
associated with foot ulceration in Thai diabetic 
patients. The patients who understand less about 
self foot-care practice have an increased risk of 
developing foot ulcers. An intensive foot-care edu­
cation program and efficient diabetes care team are 
essential in the prevention of foot -ulceration and 
lower limb ampution in diabetic patients. 
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Appendix 
Questionnaire for assessment of foot-care practice behaviour (total score 20) 

Category 1: Foot inspection 
How often do you inspect your feet? 
a) more than 5 times/week 
b) 2-4 times/week 
c) 

d) 
once a week or less 
never 

Category 2: Foot cleaning 
How often do you clean your feet? 
a) twice a day 
b) once a day 
c) never 

What material(s) do you use for cleaning your feet? 
a) water and soap 
b) water only 

Do you clean the skin between toes? 
a) yes 
b) no 

Do you dry your feet immediately after foot cleaning? 
a) yes 
b) no 

What do you do when your feet are dirty? 
a) clean them at once 
b) ignore 

Category 3: Nail-care 
What instrument(s) do you use for cutting your toenails? 
a) straight end nail clipper or blunt scissors 
b) curve end nail clipper 
c) sharp scissors or knife 

How do you cut your toenails? 
a) keep nail tip along the tip of toes 
b) cut the nail as much as possible 

Do you cut or dig the corner of nails and nail folds? 
a) no 
b) yes 

Category 4: Use of footwear 
How often do you wear shoes or sandals when walking outdoor? 
a) always 
b) most of the time 
c) occasionally - never 

Do you wear slippers when walking in your house? 
a) yes. in every areas of the house 
b) yes, only on the first floor and in bath room 
c) yes, only in bath room 
d) no 
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