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ABSTRACT

Background: The increase in HbAc levels can lead to severe complica-
tions in the feet of type 2 diabetic patients, resulting in physical and psy-
chological losses and reduced quality of life. This study aimed to exam-
ine HbA1c levels to prevent and reduce complications. This study aim to
study the relationship between HbAc levels and the severity of Diabetic
foot complications in patients with type 2 diabetes in an urban setting.

Study Design: Cross-sectional diagnostic study.

Methods: The study involved 370 participants aged 40 years and older,
diagnosed with type 2 diabetes, Data collected included HbATc levels,
ABI and Monofilament test, and personal information. Data were ana-
lyzed the corelation with the occurrence of foot complication.

Results: The cutoff values for HbA1c levels associated with foot com-
plications were found to be HbATc > 7.5% for low severity (Grade 1),
HbA1c > 8.0% for moderate severity (Grade 2), and HbA1c > 10.0% for
high severity (Grade 3). Factors associated with foot complications in-
cluded exercise, smoking, and body mass index (BMI).

Conclusions: Diabetic patients who have poorly controlled sugar levels,
lack of exercise, smoking, and a high body mass index are affected by
the severity of foot complications. Controlling blood sugar levels and
educating patients on co-factors can help minimize foot complications.

Keywords: HbAT1c, diabetic foot complications, diabetes
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Aaus Vavin Grade 0 Grade 1 Grade 2 Grade 3
(N=370)  (h-=199) (n=61) (n=62 (n = 55)
21y ()
40-49 41(11.1)  2010.3) 6 (9.8) 8(13.3) 7(12.7)
50-59 93 (25.1) 50 25.8) 11 (18.0) 14 (23.3) 18 (32.7)
60-69 133 (35.9) 7237.1) 22 (36.1) 20 (33.3) 19 (34.5)
70 wazaINnNI 103 (27.8) 52 26.8) 22 (36.1) 18 (30.0) 11 (20.0)
LN
VmJ':ﬂ 201 (54.3) 116 (59.8) 31 (50.8) 35 (58.3) 19 (34.5)
Kt 169 (45.7) 78 40.2) 30 (49.2) 25 (41.7) 36 (65.5)
SEAUNTANEN
lailasunsfnen 8(22)  3(15) 2(3.3) 1(1.7) 2 (3.6)
ASANESEAUUTEONLaT Ao 191 (51.6) 7840.2) 30 (49.2) 39 (65.0) 44 (80.0)
ayUSaan 58 (15.7) 31 16.0) 13(21.3)  10(16.7) 4(7.3)
Gayninly 113 (30.5) 82 42.3) 16 (26.2)  10(16.7) 5(9.1)
a0z
WH99TU 182(49.2) 98 50.5) 33(54.1) 26 (43.3) 25 (45.5)
lan 179 (48.4) 91 46.9) 26 (42.6) 32 (53.3) 30 (54.5)
g5 9(24) 5(26) 2(3.3) 2(3.3) 0(0.0)
N1599NNNRINTY
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futinaniy (nn./u2)
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18.5-24.9 125 (33.8) 80 (41.2) 23 (37.7) 12 (20.0) 10 (18.2)
25.0-29.9 132 (35.7) 67 (34.5) 28 (45.9) 19 (31.7) 18 (32.7)
30 LaguInNI 104 (28.1) 40 (20.6) 9(14.8) 29 (48.3) 26 (47.3)
HbA1c (%) 8.03+2.07  7.10+1.11  7.63+1.65 9.26+2.19 10.41+2.42
o8N 6.5% 80 (21.6) 64 (33.0) 11 (18.0) 4.(6.7) 1(1.8)
6.5-7.4% 115 (31.1) 78 (40.2) 24 (39.3) 10 (16.7) 3 (5.5)
7.5-8.4% 59 (15.9) 30 (15.5) 11 (18.0) 8 (13.3) 10 (18.2)
8.5-9.4% 35(9.5) 12 (6.2) 8(13.1) 11 (18.3) 4(7.3)
9.5-10.4% 29 (7.8) 8 (4.1) 2(3.3) 11(18.3) 8 (14.5)
10.5-11.4% 19 (5.1) 1(0.5) 3(4.9) 3(5.0) 12 (21.8)
11.5-12.4% 14 (3.8) 1(0.5) 1(1.6) 8(13.3) 4(7.3)
12.5-13.4% 9(2.4) 0(0.0) 0(0.0) 3 (5.0) 6 (10.9)
13.5-14.4% 6 (1.6) 0(0.0) 1(1.6) 0(0.0) 5(9.1)
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IATILIMANUEUNUSVRITEAU HbALC AusEau
ANUFULSIVBINSIAAN Iz UNINdoUAYN TugUae
AIENITIATIEYRUUNYAILUT  Lagldn1siesiey
nsanaeguUUNafluiisaasdafin  (multinomial
logistic regression analysis) Lﬁaﬂwﬂuﬁmﬁwa%aﬂ
Taduniu lawn e 1 seaunsAne Avllulane
A0UNNAUTA miz;]‘uq‘vr? LaYNITEDNANRINIE WU
58AU HbAlc dANuduRusAUNITAnNIZUNINGOU
fvnlugihemmuriadiaos egnsfidedfameada

Tnewuhithewmmuidiefssdu HbAlc Aiiui
Sovay 1 flomainazunsndouiivinluszeu 1
Wi 1.39 wh (95%CI: 1.12-1.74, p = 0.003) Tena
Aanmsunsndeudivinlusesu 2 Wisdy 2.17 wih
(95%Cl: 1.72-2.75, p < 0.001) wazlonainniig
uwnsndeuiivinlusydu 3 Wudu 2.59 wh (95%C:
1.99-3.37, p < 0.001) (37471 2)

A19ARATEAU HbALC NUTTAUAINTULIIVBINT
WauaainlugUieiuminuyiiniiaas

N MIMAARATEAY HbALC NUTEAUAINTULSY
Yaansiawnawin Iagldn1siasient receiver
51971 2. MIATEIFLUSAeLar L svessEAUBTuTnaTwe TuE (HbALC) aansvinneans
wnsndeuivnlugUieiuimueiiai 2 Tulwades (n = 370)
nMsAAzidauUsAen N15AATIBNRAINYT
Variables Unadjusted OR' Adjusted OR*
p-value p-value
(95%Cl) (95%CI)
A IFULSIVDILHALU LTIV
80U 1 1.36 (1.10, 1.68) 0.005 1.39 (1.12-1.74) 0.003
JEHU 2 2.15(1.76, 2.62) <0.001 2.17 (1.72-2.75) <0.001
TRV 3 2.66(2.14,3.30)  <0.001  2.59(1.99-3.37)  <0.001

Sndruanudululanladldusuan (unadjusted odds ratio) Ussidiusenuudasdladafnanaesniuy
(multinomial logistic regression model),+ ensnauanudululanuSuauas (Adjusted odds ratio)
Usziiumeuuudnaedladainannesnyuis lnguSuniteny e anunIwaNsa Mseeninganig n1sgu

a v a
UNT LasnTUNIaNTY

HAGNEFIU (base outcome) AB WNAUNVIUTLYIN SEAU 0
Cl, PrAnudioiu (confidence Interval); OR, §nsnaunudulule (odds ratio); NA, liufideyanildla

(data not applicable)

NIANTIFUUVUINSUTU LA YAARSATOUATY 2568;8(5):506-517. 511



operating characteristic (ROC) AuALEA s
(area under the ROC curve, AUROC) LagWasa
1HBNARAALLULITIN Youden’s index WUIITEHIU
HbALc funsiinanzunsndouiiin seeu 1 Siud
T8A Wiy 0.594 (95%CI: 0.510-0.679) lafia1san
1HaNAAAIIN Youden's index WuUIANTEAU HbAlC
fifimnannniviewiiusesar 7.5 @i Youden’s
index snnfigawiiiy 0.437 Teefianaihiesas
70.5 (95%Cl: 63.1-77.1) ANAUT NI ToAE 73.2
(95%Cl: 66.4-79.3)

WwdasyAU HbAlc Aumsiinnngunsndoud
W Grade 2 fAnunnniviewidudesay 8.0 dal
HuTlEAs wirfu 0.809 (95%CI: 0.739, 0.879) uae
A1 Youden’s index winiu 0.534 laeiiaiauh
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Sovay 72.2 (95%Cl: 63-80.1) AIANUTUNIESoUAY
81.2 (95%Cl: 75.8-85.8)

WinsEAU  HbAlc Aumsiinnnizunsndoud
Wi seiu 3 Seunndmisewindudesas 10.0 Fadl
HuTATAS Wity 0.900 (95%CI: 0.847, 0.952) wax
fA1 Youden’s index windu 0.541 laediaraaula
Souay 63.6 (95%Cl: 49.6-76.2) AIAIUTNNILIDY
av 90.5 (95%Cl: 86.7-93.5) (M54 3)

ANUFUNUSYDITaTINAUTLAUANTULIIVDY
nsiAaunaiivilugUasumanuiaises
n1simTgRanuduiusvesladesiuiusesiu
ANULI IS ARURATIVI LU 86801
AiAsziuUFuUsAen (univariable analysis) Tng

M13199 3. Usgavsnmmitadelumaiweanusunsesunauivuivinluglisiumueiien 2 Tuwadies

AITUTULIIVDINE

4 o . Sensitivity %  Specificity % PPV % NPV % LR+ LR-
LUIRTUNNY/LN U
o 3 (95%CI) (95%CI) (95%CI) (95%ClI) (95%ClI) (95%ClI)
AnA1 HbA1lc (%)
26U 1
>7.0 75.6 54.6 60.2 711 1.67 0.45
(68.5-81.7) (47.4-61.8) (53.4-66.7) (63.2-78.3) (1.4-1.99) (0.34-0.6)
>7.5" 70.5 73.2 70.5 73.2 2.63 0.4
(63.1-77.1) (66.4-79.3) (63.1-77.1) (66.4-79.3) (2.04-3.38) (0.32-0.52)
>8.0 58.0 85.1 77.9 69.0 3.88 0.49
(50.3-65.3) (79.2-89.8) (69.8-84.6) (62.8-74.8) (2.71-5.55) (0.41-0.59)
JEAU 2
>7.5 84.3 69.0 55.1 90.7 2.72 0.23
(76.4-90.5) (63-74.6) (47.4-62.6) (85.7-94.4) (2.23-3.32) (0.15-0.35)
>8.01 12.2 81.2 63.4 86.6 3.83 0.34
(63-80.1) (75.8-85.8) (54.5-71.6) (81.6-90.7) (2.9-5.07) (0.25-0.46)
>85 68.7 85.5 68.1 85.8 4.73 0.37
(59.4-77) (80.6-89.6) (58.8-76.4) (80.9-89.9) (3.43-6.54) (0.28-0.48)
JEAU 3
>95 67.3 86.0 45.7 93.8 4.82 0.38
(53.3-79.3) (81.7-89.7) (34.6-57.1) (90.3-96.3) (3.46-6.7) (0.26-0.56)
>10.0" 63.6 90.5 53.8 93.4 6.68 0.4
(49.6-76.2) (86.7-93.5) (41-66.3) (90.1-95.9) (4.5-9.92) (0.28-0.57)
>10.5 50.9 92.7 54.9 915 6.97 0.53
(37.1-64.6) (89.2-95.3) (40.3-68.9) (87.9-94.3) (4.35-11.2) (0.4-0.69)

*m%ﬁi”]ﬁ'ﬂﬁﬁﬁs"jﬂ (best threshold value) gnimunlagly dwil Youden (Youden Index) (Youden Index =Sensitivity+

Specificity- 1)

PPV, miunei@aun (positive predictive value); NPV, Avinunei@ieau (negative predictive value); LR = 8n31@2uAM
13ty (Likelihood ratio); Cl, 43amuiiesii (confidence interval)
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dnswavesadoniu wuidadesin laud ey e
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M13199 4. MIaTzvmulsRgdviuladennetesiunneunsndeunvinlugUlsiuimuilan 2 Tuweaiiles (n = 370)

AU TULIIVDIUNALUIN NN

v 3%AU 1 3ZAU 2 330U 3
AUT
Crude OR' Crude OR' Crude OR'
os%wch  PVAUE (osgecy PR (95%CI) SREE

HbA1c (%) 1.36 (1.10, 1.68)  0.005 2.15(1.76,2.62)  <0.001 266 (2.14,3.30)  <0.001
21y (¥)

40-49 1.00 Reference 1.00 Reference 1.00 Reference

50-59 0.73(0.24-2.25)  0.588 0.70 (0.25-1.93) 0.490 1.03 (0.37-2.84) 0.957

60-69 1.02(0.36-2.85) 0.972 0.69 (0.27-1.81) 0.456 0.75 (0.28-2.05) 0.579

70 Waru1AnI 1.41(0.50-3.99)  0.517 0.87 (0.32-2.30) 0.772 0.60 (0.21-1.78) 0.360
LWE

VAN 1.00 Reference 1.00 Reference 1.00 Reference

618 1.44(0.81-257)  0.217 1.06 (0.59-1.91) 0.840 2.82 (1.51-5.27) 0.001
STAUASANN

llasunsAnw/dseaudnwn  2.02(1.03-3.97)  0.040 4.05 (1.90-8.64) <0.001  9.31(352-24.63) <0.001

uazisENAnEN

a‘lé‘lﬁiyliyﬂ 2.15(0.93-4.98) 0.074 2.65(1.01-6.97) 0.049 2.12 (0.53-8.40) 0.286

U%igigﬂﬁ%‘ﬁulﬂ 1.00 Reference 1.00 Reference 1.00 Reference
#@nnuy

LAY 1.00 Reference 1.00 Reference 1.00 Reference

Tan/v%e81579 0.87 (0.49-1.54)  0.625 1.33(0.75-2.39) 0.331 1.23(0.67-2.23) 0.508
20NANAINTY

ldmaniidinig 1.00 Reference 1.00 Reference 1.00 Reference

29018901y 0.46 (0.25-0.83)  0.010 0.22(0.11-0.44)  <0.001 0.06 (0.02-0.18)  <0.001
guyms

MQU 1.00 Reference 1.00 Reference 1.00 Reference

qu 2.16 (0.80-5.83)  0.130 3.73(1.53-9.12) 0.004  17.25(7.71-38.63)  <0.001
futiinanie (nn./u.2)

Y8031 25.0 1.00 Reference 1.00 Reference 1.00 Reference

250-29.9 151(0.81-285) 0.197  206(0.93453) 0074  2.12(0.94-4.80)  0.070

30 uazIINAI 082(0.35-191) 0639  526(243-11.35) <0001  514(231-11.42)  <0.001

HAGNSgIU (base outcome) B WHALUIMINWAWN S2AU O
"Snsndunnutanduinlilauiu (unadjusted odds ratio) Usziiiulagliuuuinasdladafinanneenyuiy (multinomial

logistic regression model)

Cl, Frepudesiu (confidence interval); OR, 8hs1aunutnazidiu (odds ratio); NA, "Lajﬁ%’am“aﬁsl%’lﬁ (data not applicable)
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unsndeuiiinlussiunrmsuuse (sedu 1) 1y
0.44 111 (95%Cl: 0.24-0.84, p = 0.012) Ulonaiin
AzunIngeuiinlussfuausulsUIunans
(56U 2) 10U 0.24 Wi (95%Cl: 0.11-0.53, p < 0.001)
wazflonainnizunsndeuiiinlusefuainy
JUUSIEN (52AU 3) LU 0.06 11 (95%Cl: 0.01-0.22,
b < 0001) Wensuisutugithenmilsiing
2ONAAINTE

dmfutadenisguyninazmsiidedulanie
(body mass index, BMI) 11nnMsainfiu 30.0
nn/u?  Wudadedsdifianuduiussunisiilse
TnegUhsiuimiuiiguyndilemaiinnnzunsn-
dFouiiin sedu 2 100 5.13 i (95%C1: 1.40-18.82,
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5.22 19 (95%Cl: 1.50-18.22, p = 0.0101) lowU3eu-
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25.0 /4.2 (11571497 5)

Ja150d
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9967 HOAIc uasTladendennieunsngounluuInuyini 2
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LLa%ﬁ%@]‘Uﬂqﬁi‘Ugﬂqiﬁ‘Uﬂg NIR)P
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(vibration perception threshold) flanad’” waglild
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M13199 5. Mylasgvmsiwlsdmsuladeiinettesiunizunsndounvinlugisiumuiiad 2 Tuwedies (n = 370)

ﬂ’J’]&l‘g‘NLLi\‘l?JENLLNﬁLU'\‘WJ’mﬁL‘i;ll’l

v S2AU 1 JEAU 2 S2AU 3
AU
Adjusted OR* Adjusted OR* Adjusted OR*
p-value p-value p-value
(95%Cl) (95%Cl) (95%Cl)
HbA1c (%) 1.39(1.12-1.74)  0.003 217 (1.72-275)  <0.001 2.59 (1.99-3.37) <0.001
91y ()
40-49 1.00 Reference 1.00 Reference 1.00 Reference
50-59 0.69 (0.21-2.26) 0.544 0.71 (0.20-2.49) 0.598 0.72(0.16-3.28) 0.675
60-69 1.17 (0.38-3.63) 0.784 1.04 (0.30-3.57) 0.956 1.01 (0.23-4.51) 0.987
70 WazUINNIN 1.77 (0.53-5.87) 0.351 3.07 (0.81-11.58) 0.098 2.07 (0.40-10.66) 0.384
LINA
m@q 1.00 Reference 1.00 Reference 1.00 Reference
%8 1.38 (0.72-2.64) 0.327 1.02 (0.46-2.26) 0.957 1.57 (0.56-4.36) 0.391
SEAUNNSANY
‘lgj‘lﬁ%JUﬂqiﬁﬂwq/ﬂjgagJﬁﬂwq 1.47 (0.71-3.07) 0.300 1.73(0.70-4.29) 0.238 2.85 (0.8-10.07) 0.105
uazdsgufne
guﬂ%gy}gy}’] 1.72 (0.70-4.25) 0.241 1.33 (0.42-4.27) 0.630 0.62(0.11-3.45) 0.587
U%gygy]qm%ﬁﬁulﬂ 1.00 Reference 1.00 Reference 1.0 Reference 0
GNP
LE99TU 1.00 Reference 1.00 Reference 1.00 Reference
Tan/mend 091(048-1.70) 0763  124(0.60-260)  0.562  0.89(0.36-2.15)  0.788
2NANRINY
lslmanindanie 1.00 Reference 1.00 Reference 1.00 Reference
29NR18INY 0.44 (0.24-0.84) 0.012 0.24 (0.11-0.53) <0.001 0.06 (0.01-0.22) <0.001
guuvis
laiau 1.00 Reference 1.00 Reference 1.00 Reference
auw 2.10(0.66-6.68)  0.207 5.13(1.40-1882) 0.014 16.11(4.12-62.93) <0.001
fatiinaniy (nN./4.2)
founin 25.0 1.00 Reference 1.00 Reference 1.00 Reference
250-299 1.55(0.78-3.06)  0.209 1.73 (0.68-4.40) 0.248 2.06 (0.63-6.69) 0.229
30 LazInnIn 0.98 (0.38-2.50)  0.966 6.17 (2.29-16.65) <0.001  5.22(1.50-18.22) 0.010

NAdMEF1U (base outcome) fp WHALUWTIWN 52U 0
Basrduauazduiiuiuaiuda (adjusted odds ratio) Usziiulagliuuudrassladafnanneswuns (multinomial logistic
regression model) TagU$unu 81y, e, danuATwaNSA, 188NNy, MsguyY wasviinanie
Ql, Frepuderiu (confidence interval); OR, Sasiauarutinazidiu (odds ratio); NA, 1ﬂﬁ%@yjamﬂﬁ (data not applicable)
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Hightlight

1. wuAgadinsedu  HbAlc Aiduiudiuaany
JULSIVRINTIZUNINTRUTITN A >7.5% dmTusziy
1, 28.0% d1SUTEAU 2 Uay >10.0% d1UTUTLAU 3

2. msifitues HbAlc NN 1% dialonania
AMBuNINTeuTivingesu 1, 2 uay 3 10u 1.39, 2.17
Way 2.59 WIRNaIau
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d' o oA
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v A

< o ° a a 1%
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