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Analysis of risk factors of morality in patients with diabetic foot

Jin-fu Shen, Rui-mei Jiang, Zhuo-qun Wang, Mao Li, Juan Li, Shu-yong Xie, Jing-jing Kang
(Department of Endocrinology, Fuyang People’s Hospital, Fuyang, Anhui 236003, China)

Abstract: Objective To evaluate the risk factors for morality in patients with diabetic foot(DF). Methods A
total of 201 hospitalized patients with diabetic foot in the Fuyang People’s Hospital from January 2013 to December
2015 were enrolled in this study and followed up for 3 year. The patients were divided into dead group and survival
group, and the general data, bio-chemical datas, mortality and related risk factors were analyzed. Results The course
of diabetes, the course of DF and HbAlc in the dead group were higher than those in the survival group (P < 0.05);
there are statistical differences in comparison of two groups with or without history of cardio or cerebral vascular
disease and toe amputation (P < 0.05); the cumulative mortality of DF patients in three years was 16.9%. The
results of Kaplan Meier survival analysis showed that the course of diabetes, the course of DF, HbAlc, the course
of toe amputation and the history of cardiovascular and cerebrovascular diseases all affected DF patients (P < 0.05).
Multivariate Cox regression analysis showed that age [RAR=1.052, (95% CI: 1.020, 1.085)], duration of diabetes
[RAR=1.094, (95% CI: 1.036, 1.156)], duration of DF [RAR=23.357, (95% CI: 5.752, 94.853)], HbAlc [RAR=2.185,
(95% CI: 1.549, 3.082)], and history of cardiovascular and cerebrovascular diseases [RAR=2.625, (95% CI: 1.265,
5.448] were risk factors of DF patients' morality. Conclusion The mortality of patients with DF is affected by

ks B 2 2019-07-27

- 90 -



5 2 40

HIBA, 45 DR AR PR T ARG IS A R

many factors, which are related to age, course of diabetes, course of DF, HbAlc and history of cardiovascular and

cerebrovascular diseases.

Keywords: diabetic foot; death; risk factors

¥EPR G 2 ((diabetic foot, DF ) 2 2 BUKE R ¥ 58 &
WP EIRIEZ —, B, R RBOERMRE, O4&
BRI 1 A SR 1 B . DF R R SE
AL, ESMRATR A R DF B 5 AR AR
ik 43% ~ 50%". [E P HGE DF RAE Y 3 FS AR
THRIER I BIIA 15.7% 1 32.7%" . A WF5TINA DF A
PO R I RAE, 2 2 TR RIS Tl
SfERIR R Z —, DF BB FIfE E AR E Y, B
I ABIIEH DF BB N R EZ A5, WFoehss
WA 225, AWFFE X 3 27 BB TN R Be A e i
DF 11 2 BUBE R 835 L B e IRE D7, WeBR il IR
GBI T BRI 30T, DA T AR HbIX 2 &I DF &
FIRIER, PRITHIET- a2

1 #AREFE

— g Bt
YEER 2013 4E 1 H—20154F 12 H TR AR
B e N 43 W BHEE B (19 ELLL DF 3296 0 110 2 BUBE IR
WA 249 ], B IIFTA 2013 4 P E 2 BB IR
B IAAE RS ) RARE . HERR B DF s, (FORDA
JRVRIT N BB, O HERR AN BRI DF R
(84, 25 1KLL kIS HAE B 1) & A= st i) s
(541). DF Riam A pefs (56)) RRViEH
(30 ] ) FREANAAMIIE B 201 7], Horpr, 4k
104 1], 2 97 . KA B E BEUTAAFIE DO,
FET- ARG AL, 435I 36 Fil 165 fl,
12 Ak

WA SR T — R GORE, BIEARRY . M. BEIRR
ST, DF N ( BEVIHT S IE 1Y LA DF 236 0 E A
BERTIE] ) I . BMIT AoCo B9 5 o oo i I 6595 58
tCELE L IR Bk CT . etk 3 o 5 K Sk A%
FRA AL, HAOWNE M ABHECEE 2

S5 6 3 R R R 95 Bk (B VR B i A9 LA DF
BIHN EMEREA ) EEAE . Bk &G
(HbAlc), MEH ., FRBEINKER . 2B (FBG ).,
SABLTZE (TBIL), Hyh =g (TG ). BAHREEE (TC).
%5 B N AR I IE [ ( LDL—C ). 5 25 B g 28 1 I ]
B (HDL-C) M i fUs € SRy 86 H (hs—CRP ). JH

1.1

ModularE170 A=A 73 Hr4% (i1 Roche 242 7] ) il i
H I AALFEAR, RS RO (3% 7 (D-10HbA1LC
MRS, EEARATR) ME HbALeo SR AL
Sy HT AN E AR TR SRR RA A EA R Vivid
7 Dimension {8/ IZWH{YPEE DF sk JCH] 2E .

DF & MAEABE N /- I FH2 I SRy, 1697
) A - Mo R G A R,
R B2 B e TR S, R B ZE I
AR ARG, BENGITARRE . AR, Pkt
T EINNTE IR

AW EEREDT 3 4, LUBESS 1 A DF fEBE
2ih HimARIR A Be 2z HAE i, XA s T ah
BEDT (BPEAEREDT 1K), B LISET-Z H A BETT4
HHW BEVIPOR B SO R S, HRiSRE DT
WA E AR R BB E LU AR AET
IR I) 45
1.3 SitEHE

Bls AR H SPSS 17.0 Geit ikt iHa vk
PR« W2 (xxs) RoR, FFEES S0 008
e K% THEGOR IR R, B xR,
ISR FRIE TR i1 5E 2, KA Kaplan—Meier 1
Ay i ES Log rank x > KB N Breslow K Wb AT
Sl 2t R AE R RS, ¥ P <01 IEVE R
Cox HRIATLE R Z R T, P <0.05 N2EFA
gt E X

R

2B I R EF # A0 SL I8 EIEFRIL &L
PIZH B F DR RS . DF 52 . HbAle, AL
SO i L9 S M A TC ARt A, Z R A ST FE X
(P <0.05), JET-ZAERIET . DF Jife i HbAle =
FARGH (P <0.05), W 1.
22 DF 2EZRIT®IEER Kaplan-Meier £FLE
L

AW B E 3FEILIET: 36 ], BITIHIER A
17.9%. 5 1) Kaplan-Meier 4= 77 fHZE 00T, 48 Log
rank X * K5 Breslow #9045 R, BEIRIRIGFE . DF
ke . HbAle., A7 JCHEE K AT T0 o ik 1055995 o0 25 S5 A
giiteEE X (P <0.05), W2 A 1,

2

2.1

.91.



AR B2 Ak 30 %

Pl 36
R4l 165
X It fH

PE

=1

20/16 70.72 £11.22
84/81 66.49 + 12.76
0.256 1.840
0.613 0.067

LRI R RN SEIO ERAR L

15.19 £ 5.84 1.18 £ 0.20 24.12 £2.61 13847 £15.13 7931+ 11.78
10.42 +4.46 0.85+0.36 2475 +242 13445+1523  78.07+12.41
7.606 5.487 -1.405 1.438 0.545
0.000 0.000 0.162 0.152 0.586

T 36
earcl 165
tH
P{E

9.61 +1.78 9.89 +0.92 5.21+0.83 1.98 + 0.69 1.32+0.31 3.24+0.76 11.52 +£10.48
9.25+1.88 9.08 £ 0.99 527+0.93 1.96 £0.72 1.31+0.27 3.33+0.85 11.47 £ 11.01
1.072 4.520 -0.363 0.145 0.007 -0.636 -0.909
0.285 0.000 0.717 0.885 0.994 0.526 0.363

P | 36
FHT R 165
i x M

P1H

1143 £3.71 9.48 +2.44
11.64 +2.52 9.27 +3.14
-0.32 0.376
0.751 0.707

12/24 21/15 12/24 9/27

37/128 45/120 73/92 103/62
1.908 12.928 5.951 2.046
0.167 0.000 0.015 0.153

%2 DF E& Kaplan-Meier £ 7T ERHER

B PRI e 93.502 0.000 91.233 0.000
DF Jifi 4223 0.040 4219 0.040
HbAlc 189.781 0.000 184.502 0.000
AT 4.223 0.040 4219 0.040
A TG Lo I L 12.978 0.000 12.748 0.000
100 T 2.3 DF BETHI Cox EIAS#f

s A5 P <O RUBVERE, ENBF AR BETRR

- DF 2. HbATc. 1 JCHREE KA 6.0 B i 5 e 14

£ A Cox SRS FIOZINE I, 4R - 4

N W MRS . DF JFE . HbATe JAT J00 il i

05 10 15 20 25 30 S 252 DF B SET- RGP & (P <0.05), UL

Wiy / 4
E 1 DF &% Kaplan-Meier £ 774k # 3 A 20



5 2 40

HIBA, 45 DR AR PR T ARG IS A R

# 3 ®NIDF BEIFT A Cox EIASHTSE
SES b S, Wald x° RR e Pt
TR R
AE 0.051 0.016 10.357 1.052 1.020 1.085 0.001
WEIR R 0.090 0.028 10.297 1.094 1.036 1.156 0.001
DF Jpfe 3.151 0.715 19.419 23.357 5.752 94.853 0.000
HbAlc 0.782 0.176 19.816 2.185 1.549 3.082 0.000
EEp N i K= 0.965 0.373 6.708 2.625 1.265 5.448 0.010
10 I3, HSIX DF SET-BSE R N R 45 ie AN ]
g IR SN S e N N 2y v S b T N
jEj . (ELH ST 5, A 19 P TR B DF
@47 JRFE, T DF B RESZE RO S L B 42 o 175 0 55
B RZ 52 m A , SR 4 R AR — B .
21 DF KRB PIHLEI A TG R, 6 5r & L mT g
Y Je g 55 DF MFET- R B AT . 240 DF W07 18 #177
K7 / 4 R 1 71NN (17 1 B =SN 1|  N =0 (| DN A

E2 DFBERTRREZZMIEH

3 itig
DF A4 S R B 340, >50 %7 BOHE 0 3 DF
MY Ak ik 8.1%, DF 1tz [ & A AR Ek 11%,
BB ERIERE &, —Ii Meta 23145 /R DF #5607
JG (5 ARG AL R 2000 409, A BT % B DF g iy
5 SE R BE DF = FLEE 1 19 55, DF BRI RIE T
DF B JR 585 1 345 5 ol 1) DF R 2 4R 1Y
FRALF N 5.5%" ;5 DF #REEEH 1 34 ZIHR AL HE N
15.19%" ; DF #BCRA 1 1 AR 11.7%", AWF
FERIN DF B 34 BITHRIER 17.9%, WAMNFARS "
BRI, R T S5EEER SRR, WhE
Z Y27 KA BN S S R & 5 KTk
Je SR

2 RUBE PRI DF 85 0T % 3] 2 Bl K 2 A9 52 )
HETF s WA R G N R AR, BFEssietia 229,
A HF5EIN A DF {5tz 1Y) H A% B2 DF AR A6 T iy 4
ST s BT T S RS e DF SRE A
WA I R BB E AP L AN A A g
& DF BE ML HF  5 ARi 2 DF B
FET- MR R 2 — " 5 RN el AR 3 ke 1 e
It DF BEFET- R a2 ™ AR s R
/N, DF BEIET- R EZAWEIRPRRE . DF R
HbAle. A JCCoii 45905 5 S Jokl, 5 1R

IR OAE KO IR AT , X BB AR SR O il U8 o K2R
MR IA -, 2 RO bR (3 AL T J2 DAL I LB
DF B WAEISN o I g B i 5 4 A B 5
AT RERENS . ZIURARAC RIS ML &
PP RR AL G R 2 SN A AR, 2
5 DF %A K& DF Al G IR LT, Skl
IR AL 2R R I RE K A2 TRA B
BN J12EZ B, AN DF SN, 5 O ik 1
PR RIE™, DF RNREA RS, HEURSE.
WUARTHFE . FRITT7 B o e F1 S5 52 00 DF (99 72 Al
s

DF 25 83 Rt 2ol B fe M B RE T i,
A BT SERE MG IR I DF BB A SR AL B, (EAHE
FATALERRYE, TR A A (230K
PLRIBESE ). BEDT T P AT K S8 T AN HARAE:,

i BB LIRS L RBAEE S B RAEAS A T~ P A 5T
PRI gER .

& £ X #:

[1] ROBBINS J M, STRAUSS G, ARON D, et al. Mortality rates and
diabetic foot ulcers: is it time to communicate mortality risk to
patients with diabetic foot ulceration[J]. J Am Podiatr Med Assoc,
2008, 98(6): 489-493.

[2] IMEAS, EMGE, THL, 55 B R ERREEA 1 IH —S5 450
BEVITESY [J]. AR o b4 , 2012, 28(3): 201-206.

[3] MARTINS-MENDES D, MONTEIRO-SOARES M, BOYKO E J,

et al. The independent contribution of diabetic foot ulcer on lower

- 03 .



THEBURE R

530 %

(3]

(6]

(7]

(8]

extremity amputation and mortality risk[J]. Diabetes Complicat,
2014, 28(5): 632-638.

AR 2 SRR 4% . T E 2 TOBE RGBT IR 4R (2013 4F
REO[T]. APPSRt | 2014, 30(10): 26-89.

JUPITER D C, THORUD J C, BUCKLEY C J, et al. The impact
of foot ulceration and amputation on mortality in diabetic patients.
I: from ulceration to death, a systematic review[J]. Int Wound J,
2016, 13(5): 892-903.

KHALID A R, ALMASHOUQ M K, YOUSSEF A M, et al. All-
cause mortality among diabetic foot patients and related risk
factors in Saudi Arabia[J]. Plos one, 2017, 12(11): DOI: 10.1371/
journal.pone.0188097

LEILA Y, HAJIEH S, IRAJ N, et al. Risk factors associated with
diabetic foot ulcer-free survival in patients with diabetes[J].
Diabetes Metab Syndr, 2018, 12(6): 1039-1043.

Wi, BEIRE , BRI, &5 A0 A2 AR U S AR A TS S
FArHT 0], hIERERAEZRE , 2018, 26(2): 123-127.

[9] BRENNAN M B, HESS T M, BARTLE B, et al. Diabetic foot ulcer

severity predicts mortality amongveterans with type 2 diabetes[J].
J Diabetes Complicat, 2017, 31(3): 556-561.

[10]

THORUD J C, PLEMMONS B, BUCKLEY C J, et al. Mortality
afternontraumatic major amputation among patients with diabetes
andperipheral vascular disease: a systematic review[J]. J Foot
Ankle Surg, 2016, 55(3): 591-599.

[11] GHANASSIAE, VILLON L, DIEUDONNE J F T D, et al. Long-

[12]

[13]

[14]

[15]

- 04 -

term outcome and disability of diabetic patients hospitalized for
diabetic foot ulcers: a 6.5-year follow-up study[J]. Diabetes Care,
2008, 31(7): 1288-1292.

SUZANA F C, ELENARA F, VANIA N H. Effects of nursing
care on patients in an educational program for prevention of
diabetic foot[J]. Rev Gaucha Enferm, 2018, 39(29): DOI:
org/10.1590/1983-1447.

ZHENG S, YAO B. Impact of risk factors for recurrence after
the first ischemic stroke in adults: a systematic review and meta-
analysis[J]. J Clin Neurosci, 2019, 60(2): 24-30.

AR SR 0 2, TPARER 2 e gy oy TR PR
SMBUEZ E RS 2 . P IEBER LB R TR (2019 MO].
A PR AL L 2019, 11(2): 92-108.

HIhl, LR, FRER , A5 RO A A L R FE R R 3
GIBT [I]. LHEEF |, 2018, 39(6): 679-682.

(4R} Zitit)



