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ABSTRACT

Association between obesity and diabetic foot ulcer among

patients with type 2 diabetes mellitus

Park, Seo Jin
Advisor : Prof. Kim, Jin—-Hee
Department of Nursing,

Graduate School of Chosun University

Purpose: This study was investigated the influencing factors of Diabetic foot ul
cer(DFU) and identified the relationship between Body Mass Index(BMI) and D
FU among patients with type 2 Diabetes Mellitus(DM). Method: Data were coll
ected from the subjects were 30 years old and older exclusion BMI < 185 Kg/
mz, who had DM after diagnoed 6 months. Directly 1:1 questionnaires and physi
cal examinations were used to collect data, and IBM SPSS program version 20.
0 was used for analysis. Univariate logistic regression was performed to unders
tand the relationship between BMI and DFU, and multiple logistic regression an
alysis was performed with adjustment for several confounding factors. Results:
The subjects mean BMI was 20.95Kg/m*(SD=+1.16) in normal group(n=48), 24.13
Kg/m?(SD=+0.53) in overweight group(n=34), 27.58Kg/m*(SD=+2.58) in obesity gr
oup(n=45). Duration of DM, Exercise and hypertension by BMI were associated wi
th DFU. After adjustment for duration of DM, exercise and hypertension were not
associated with increased BMI. Conclusion: There were no relationship between

BMI and prevalence of DFU among type 2 DM in Kkorea.

_iv_
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Keyword: Type 2 Diabetes Mellitus(DM), Diabetic foot ulcer(DFU), Body Mass
index(BMI), Obesity
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<Table 1> Characteristics of Subjects by Body Mass Index

(N = 128)
Body mass index
. Normal Overweigh Obesity
Variables n (%) t
(n=48) (n=35) (n=45)
n (%) n (%) n (%)
BMI
(Mean+SD) 24.09+3.31 20.95£1.16  24.13+053  27.58+2.58
Gender
Male 74 (578 28 (B83) 20 (B 26 (5.8 .99
Female 54 (422) 20 417 15 4R29 19 (422
Age
(Mean+SD) 62.44+11.87  60.30£1354 63.56+9.70 63.71+11.32 .29
30s 7 (5.5) 5 (104 0 OO 2 4.4) .60
40s 9 (7.0) 5 (104 2 GY) I 4.4)
50s 37 (289 12 (2500 12 (H#3 13 (WY
60s 6 @81 12 250 10 @86 14 @LD
>70 ) 39 (305 14 292 11 @14 14 @@L
Educational level
Illiterate 11 8.7 4 ®3 5 143 2 4.4) 40
Elementary school 30 (238 11 (229 &8 (X9 11 (A4
Middle school 30 (238 10 (@208 7 (200 13 (B9
High school 29  (23.0) 7 (146) 10 (RB6) 12 (267
>College 26 (2060 14 (292 5 (143 7 (156
Marital status
Married 9% (7.0 32 7 28 (&0 36 (&0 .24
Single 32 (B0 16 @33 7 @00 9 (200
Smoking
Current smoker 20  (15.6) 6 (125 7 (@0 7 (156) 93
Non-smoker 72 (B63) 28 (B83) 19 (43 25 (56)
Ex-smoker 36 (@81 14 (202 9 &K1 13 (WY

N(n)=number of subjects.
“Number of subjects were 126.
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<Table 1> Characteristics of Subjects by Body Mass Index (Continued)
(N = 128)

Body mass index
) Normal Overweight Obesity
Variables n (%)
(n=48) (n=35) (n=45)
n (%) n (%) n (%)

History of admission
Yes 34 (266) 13 @211 12 (343 9 (20.0) .36
No 94 (734 3B (29 23 ©7 36 Q00

Foot care education
Ever 6 .7 1 AY) 2 (5.7 3 6.7) .56
Never 121 (B3 46 (HBY 33 (A3 42 (933

N(n)=number of subjects.
“Number of subjects were 127.
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<Table 2> Characteristics of Subjects related to Diabetes Mellitus by
Body Mass Index
(N =128)

Body mass index

) Normal Overweight Obesity
Variables n (%) D
(n=48) (n=35) (n=45)

n (%) n (%) n (%)

Duration of DM (yr)

(Mean*SD) 11.34+9.62 12.08+9.79 12.79+10.60 9.42+8.61 27
<5 43 (336) 15 @313 11 @314 17 378 .05
5-10 33 (5HY) 13 (@7.D 6 (171 14 (311
11-15 15 117 4 8.3 3 (22.9) 3 (6.7)
16-20 15 117 10 (208 1 (29) 4 89)
>21 22 (172) 6 (125) 9 (25.7) 7 (15.6)
FPG™ (mg/dl)
(Mean*SD) 262.61+301.44 138.01448.72 136.87+24.27 149.72+41.82 32
<110 7 6.4) 5 (10.4) 1 (29) 1 (2.2)
>110 103 (936) 35 (729 29 (89 39 (867
Treatment with insulin
Yes 25  (19.5) 9 (1838) 9 (25.7) 7 (156) .52
No 103 (805 39 (@L3) 26 (743) 38 (844
Treatment with OHA
Yes 122 (953) 46 (B 32 914 44 (978 40
No 6 4.7) 2 (4.2) 3 (86) 1 (2.2)
DM diet
Yes 28 (219 14 (292) 5 (14.3) 9 (200) .25
No 100 (781) 34 (708 30 (&7 36  (80.0)
Exercise
Yes 71 (555 33 B8 14 (4000 24 (B33 .03
No 57 (445 15 @13 21 600 21 467

FPG=fasting plasma glucose; OHA=oral hypoglycemic agents; DM=diabetes mellitus.
N(n)=number of subjects.
“Number of subjects were 110.
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B. 3x34 SHFAE A #d 29

1. RAte] ALY A4

AR MRt wE VAES 542 ndgelA FAAHSE Fo3 A
o7k AATHp=.04). B AAFTLS el fle B-F(72.9%, 51.4%)7F 3

= 75‘—‘%(27.1%, 48.6%)°l Hleto] WA HRbTolAM = mdte] gle A
(48.9%0)7F A= 7d-7-(51.1%)0ll Bt 2 A th(Table 3).
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<Table 3> Potential Risk Factors for Diabetic Foot Ulcer by Body Mass

Index
(N = 128)
Body mass index
) Normal Overweight Obesity
Variables p
(n=48) (n=35) (n=45)
n (%) n (%) n (%)

Hypertension

No 35 (72.9) 18 (51.4) 22 (48.9) 04

Yes 13 (27.1) 17 (48.6) 23 (51.1)
Retinopathy

No 41 (85.4) 29 (82.9) 39 (86.7) 39

Yes 7 (14.6) 6 (17.1) 6 (13.3)
Nephropathy

No 44 91.7) 32 (91.4) 43 (95.6) 70

Yes 4 (8.3) 3 (8.6) 2 (4.4)
Foot deformity

No 48 (100.0) 35 (100.0) 43 (95.6) 15

Yes 0 0.0 0 (0.0) 2 (4.4)
History of foot disease

No 41 (85.4) 25 (71.4) 33 (73.3) 23

Yes 7 (14.6) 10 (28.6) 12 (26.7)

N(n)=number of subjects.
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2. A T

ARGE

AT A MRS whE Wl A7 g, Fugy SRAY 7
o= AR {5 zol7b Atk A7 HTEE FATH(097£1.53) 0] 7
oEskar M (0.5621.27)0] M vtk S E s AT (2.97+2.05) ©]
7 = okal At (2.33+2.22)0] 7H wokth d A SR AGS AAT(77.1%),
HJAFT(65.7%), HTHH(R2.2%) EFAA = A7 dv HAFHUY @
(Table 4).
<Table 4> Foot Health Status by Body Mass Index
(N =128)
Body mass index
Variables Normal Overweight Obesity b
(n=48) (n=35) (n=45)
n (%) n (%) n (%)

Sensory

(Mean=SD) 0.75+1.23 0.97+1.53 0.56+1.27 .39
Foot pulses

(Mean=SD) 2.33+2.22 2.97+2.05 2.78+1.92 35
Diabetic foot ulcer

Yes 11 (22.9) 12 (34.3) 3 (17.8) 22

No 37 (77.1) 23 (65.7) 37 (82.2)
N(n)=number of subjects.
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3. AAte &aE A R ANREPY FE

AT g wnme] wE wpel A R PInEYY FEe FALoE

2]
ol gk Zpol7t gtk thwk A7t E 9] e H R (73.9+15.72)0] 7HE = okal
AHp=.06). THg AA& vk (7.6+4.62)0] 7FE =ka A F(6.7+4.19)0] 7}

% Stk tH(Table 5).

<Table 5> Knowledge and Self-care Behavior Score of Foot Care by
Body Mass Index

(N = 128)
Body mass index
Variables Normal Overweight Obesity p
(n=48) (n=35) (n=45)
Knowledge
(Mean+SD) 7.0+3.83 6.7+4.19 7.6%4.62 59
Self-care behavior
(Mean+SD) 67.9+9.75 68.2+12.98 73.9+15.72 .06

N(n)=number of subjects.
“Number of subjects were 124.
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C. Hlvt3} F=WA SHAF] B#dA

Hgol glleh ek Gt vwteel G SRALY] BHAddA ST
FE A48T 7 e G £V &5oF, 18sE f7E S e =
A28 ARG E Fshzle] vwEel A ZRAGS BeEAdo g
t}(Table 6)

<Table 6> Association between Diabetic Foot Ulcer and Body Mass

Index among Subjects with Diabetes Mellitus

(N = 128)
Diabetic foot ulcer
variables Unadjusted Adjusted”
OR (95% CI) D OR (95% CI) p
Normal 1 (ref) 1 (ref)
Overweight 1.76 (0.67-4.63) 25 0.78 (0.19-3.16) T2
Obesity 0.73 (0.26-2.01) o4 0.63 (0.16-2.48) 50

OR=o0dds ratio; CI=confidence interval.
N(n)=number of subjects.
“OR was adjusted for duration of diabetes, exercise, and hypertension.
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