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【摘要】  目的　探究糖尿病足溃疡（diabetic foot ulcers, DFU）患者住院时间延长的危险因素，构建预测模型并进行内

部验证。方法　回顾性收集2012年1月–2022年12月四川大学华西医院收治的住院DFU患者临床资料，并以7∶3随机拆分

数据分配至训练队列与验证队列，将住院时间≥上四分位数确定为住院时间延长，采用训练队列分析其危险因素并建立

风险预测模型，应用验证队列对模型进行验证。结果　共纳入住院DFU患者967例，其中245例患者住院时间延长。训练

队列共676例，验证队列291例。多因素logistic 回归分析显示，吸烟史〔比值比（odds ratio, OR）=1.67，95%置信区间

（confidence interval, CI） （1.13，2.48），P=0.010〕、Wagner分级≥3〔OR=7.13，95%CI （3.68，13.83）， P<0.001〕、中足溃疡

〔OR=1.99，95%CI （1.07，3.72），P=0.030〕、后足溃疡〔OR=3.68，95%CI （1.83，7.41），P<0.001〕、多部位溃疡〔OR=2.91，
95%CI （1.80， 4.69），P<0.001〕、溃疡面积≥3 cm2〔OR=2.00，95%CI （1.28，3.11），P=0.002〕、白细胞计数〔OR=1.11， 95%CI
（1.05，1.18），P<0.001〕是DFU患者住院时间延长的危险因素。基于危险因素构建列线图，训练队列和验证队列受试者工作

特征曲线的曲线下面积分别为0.782 （95%CI 0.745，0.820）及0.756 （95%CI 0.694，0.818），校准曲线显示预测概率与实际概

率具有较高的一致性。结论　吸烟史，Wagner分级≥3，中、后足及多部位溃疡，溃疡面积≥3 cm2，以及白细胞计数升高是

DFU患者住院时间延长的危险因素，临床医师应加强对患者全面评估，采取合理诊疗措施以缩短住院时间。
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【Abstract】   Objective　 To  investigate  the  risk  factors  associated  with  prolonged  hospitalization  in  patients
diagnosed with diabetic foot ulcers (DFU), to develop a predictive model, and to conduct internal validation of the model.
Methods　 The clinical data of DFU patients admitted to West China Hospital, Sichuan University between January 2012
and  December  2022  were  retrospectively  collected.  The  subjects  were  randomly  assigned  to  a  training  cohort  and  a
validation cohort at a ratio of 7 to 3. Hospital stays longer than 75th percentile were defined as prolonged length-of-stay. A
thorough  analysis  of  the  risk  factors  was  conducted  using  the  training  cohort,  which  enabled  the  development  of  an
accurate  risk  prediction  model.  To  ensure  robustness,  the  model  was  internally  validated  using  the  validation  cohort.
Results　 A  total  of  967  inpatients  with  DFU  were  included,  among  whom  245  patients  were  identified  as  having  an
extended length-of-stay. The training cohort consisted of 622 patients, while the validation cohort comprised 291 patients.
Multivariate  logistic  regression  analysis  revealed  that  smoking  history  (odds  ratio  [OR]=1.67,  95% confidence  interval
[CI],  1.13  to  2.48, P=0.010),  Wagner  grade  3  or  higher  (OR=7.13,  95% CI,  3.68  to  13.83, P<0.001),  midfoot  ulcers
(OR=1.99, 95% CI, 1.07 to 3.72, P=0.030), posterior foot ulcers (OR=3.68, 95% CI, 1.83 to 7.41, P<0.001), multisite ulcers
(OR=2.91, 95% CI,  1.80 to 4.69, P<0.001),  wound size≥3 cm2 (OR=2.00, 95% CI,  1.28-3.11, P=0.002),  and white blood
cell  count (OR=1.11,  95% CI,  1.05 to 1.18, P<0.001) were associated with an increased risk of  prolonged length of  stay.
Additionally,  a  nomogram was  constructed  based  on  the  identified  risk  factors.  The  areas  under  the  receiver  operating
characteristic (ROC) curves for both the training cohort and the validation cohort were 0.782 (95% CI, 0.745 to 0.820) and
0.756 (95% CI, 0.694 to 0.818), respectively, indicating robust predictive performance. Furthermore, the calibration plot 
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demonstrated optimal concordance between the predicted probabilities and the observed outcomes in both the training
and  the  validation  cohorts. Conclusion　 Smoking  history,  Wagner  grade≥3,  midfoot  ulcers,  posterior  foot  ulcers,
multisite  ulcers,  ulcer  area≥3  cm2,  and  elevated  white  blood  cell  count  are  identified  as  independent  predictors  of
prolonged  hospitalization.  Therefore,  it  is  imperative  that  clinicians  conduct  a  comprehensive  patient  evaluation  and
implement appropriate diagnostic and therapeutic strategies to effectively shorten the length of stay for DFU patients.

【Key words】　　Diabetic foot ulcers　　Prolonged hospitalization　　Predictive model　　Internal validation 

糖尿病足溃疡（diabetic foot ulcers, DFU）是合并下肢

周围神经和（或）血管病变的糖尿病患者最常见也最具威

胁性的慢性并发症之一[1]。大面积、多发部位、处于重要

解剖位置或合并深层组织感染的溃疡通常是导致患者住

院、截肢、死亡和预后不良风险升高的重要原因[2-3]。住

院时间长短是评估医院医疗资源利用率、医疗质量和技

术水平的重要指标之一[4]，临床实践提示内分泌代谢科平

均住院日最长的通常为糖尿病足病亚专业医疗组。住院

时间延长同时伴随DFU患者医疗成本增加 [5 ]，给患者本

人、家庭及医疗保健系统带来沉重的经济负担[6]，同时也

将延误等待入院的DFU患者最佳治疗时机，导致其病情

加重、治疗难度增加并进一步延长住院时间，进而使

DFU管理形成恶性循环。因此本研究分析DFU患者住院

时间延长的危险因素，建立风险预测模型并对其进行内

部验证，以期为缩短DFU患者平均住院日提供简明有效

的理论支持，充分提高DFU综合管理和住院周转能力。 

1     资料与方法
 

1.1    研究对象

本研究纳入2012年1月–2022年12月于四川大学华西

医院内分泌代谢科糖尿病诊治中心住院的DFU患者。纳

入患者符合国际糖尿病足工作组（The International

Working Group on the Diabetic Foot, IWGDF）诊断标准[7]。

排除合并非糖尿病性足溃疡（如痛风性溃疡、肿瘤性溃疡、

静脉曲张性溃疡等），Wagner 0级溃疡，糖尿病手，入院前

4周曾接受类固醇激素及免疫抑制剂治疗，相同溃疡部位

重复就诊，自动出院，住院期间出现严重心脑血管事件或

死亡，临床基线资料不完整者。本研究经四川大学华西

医院临床医学伦理委员会批准（批准号2024年审110号）

并通过中国临床试验注册中心审核（ChiCTR2400080747）。 

1.2    研究方法 

1.2.1    数据收集

通过电子病历系统收集患者临床资料，人口学资料

包括性别、年龄、吸烟史、既往溃疡史、糖尿病病程和住

院时间；溃疡特征包括溃疡持续时间、Wagner分级、溃疡

性质、数目、部位、面积以及是否合并骨髓炎；检查检验

指标包括空腹血浆血糖（fasting plasma glucose, FPG）、糖

化血红蛋白（glycated hemoglobin, HbA1c）、甘油三酯

（triglycerides, TG）、总胆固醇（total cholesterol, TC）、低

密度脂蛋白胆固醇（low density lipoprotein cholesterol,

LDLC）、高密度脂蛋白胆固醇（high density lipoprotein

cholesterol,  HDLC）、估算肾小球滤过率（estimated

glomerular filtration rate, eGFR）、血清白蛋白（serum

albumin, Alb）、血红蛋白（hemoglobin, Hb）、白细胞计数

（white blood cell count, WBC）、血小板计数（blood platelet

count, PLT）和踝肱指数（ankle brachial index, ABI）。 

1.2.2    相关定义及分组标准

基于DFU患者住院时间的上四分位距分为住院时间

延长组和住院时间非延长组[8]。以7∶3比例将DFU患者

随机分配至训练队列和验证队列，训练队列用于探讨

DFU患者住院日延长的危险因素及建立风险预测模型，

验证队列用于验证预测模型的准确度。基于溃疡在足部

的解剖部位分为前足、中足、后足和足踝以上溃疡。溃

疡发生于两个部位及以上定义为多部位溃疡[9]。 

1.2.3    统计学方法

x̄± s

采用SPSS 27.0软件进行统计学分析，对符合正态分

布的计量资料采用 进行统计描述，组间比较选择t检

验或t′检验；否则采用中位数（四分位距）统计描述，组间

比较选择Mann-Whitney U检验。计数资料以频数（百分

率）表示，采用χ2检验、Mann-Whitney U检验。把单因素

分析中差异有统计学意义（P<0.05）的变量进一步纳入多

因素logistic回归分析中，采用向后逐步回归法筛选独立

预测因素（P<0.05）。将危险因素引入R软件（R 4.3.1）绘

制列线图，采用随机拆分法（7∶3）进行模型内部验证，校

准曲线和Hosmer-Lemeshow检验评估模型的准确度与拟

合优度，并绘制受试者工作特征（receiver operating

characteristic curve, ROC）曲线，使用曲线下面积（area

under the curve, AUC）评估模型区分度。AUC>0.70表示

模型预测效能良好，α双侧=0.05。 

2     结果
 

2.1    基线特征比较

2012年1月–2022年12月共收治DFU患者1 681例，经

严格入排标准后，共有967例符合标准的住院DFU患者进
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入分析（研究流程见图1），其中位住院时间为35（20，58） d，

其中住院时间延长者245例（25.3%）。按照7∶3经过随机

拆分形成训练队列及验证队列，训练队列患者数676例，

验证队列患者数291例，两组间基线数据差异无统计学意

义。训练队列患者中男性601例（62.2%），中位年龄66（56,

73）岁，中位住院时间为34（19, 57） d，其中167例住院时间

延长（24.7%）。与住院时间非延长组相比较，住院时间延

长组基线指标如年龄、吸烟史、Wagner分级、溃疡数目、

部位、面积以及合并骨髓炎、FPG、HbA1C、TG、TC、

HDLC、LDLC、Alb、eGFR、Hb、PLT、WBC等存在差异

（P<0.05），而其他指标差异无统计学意义。见表1。 

2.2    DFU患者住院时间延长的独立危险因素

单因素分析结果提示，患者吸烟史、Wagner分级、溃

疡数目、溃疡部位、溃疡面积、合并骨髓炎、FPG、HbA1C、

TG、TC、HDLC、Alb、eGFR、Hb、PLT及WBC对住院时

间延长的影响具有统计学意义（P<0.05）。将这些因素进

行共线性诊断，方差膨胀因子均<10，表明各因素间无多

重共线性。以上述 1 6个因素为自变量进行多因素

logistic回归分析，结果显示吸烟、Wagner分级、溃疡部

位、溃疡面积和WBC是DFU患者发生住院时间延长的独

立预测因素（P<0.05）（表2）。 

2.3    风险预测模型构建与内部验证

根据模型2所得独立危险因素构建DFU患者住院时

间延长的预测概率回归方程：Logit(P)=−4.825+0.514x1+

1.964x2+0.690x3+1.303x4+1.068x5+0.693x6+0.109x7。其中，

x1：吸烟史，x2：Wagner分级≥3，x3：中足溃疡，x4：后足溃

疡，x5：多部位溃疡，x6：溃疡面积≥3 cm2，x7：WBC。x1~

x6是=1，否=0；x7取白细胞计数值。基于回归方程绘制

DFU患者住院时间延长的列线图（图2）。建模队列的

ROC曲线AUC值为0.782（95%CI 0.745, 0.820）；验证队列

的ROC曲线AUC值为0.756（95%CI 0.694, 0.818）（图3）。

采用Bootstrap重抽样法（1  000次）对模型分别在训练队

列、验证队列的进行校准度检验（图4），结果显示了预测

和观察概率之间良好的一致性。Hosmer-Lemeshow拟合

优度检验结果显示预测模型与观察数据的拟合状况良好

（Chi-square=8.283, P＝0.406）。 

 

Inpatients with DFU between January 2012
and December 2022

(n=1 681)

Inpatients with DFU (n=1 373)

Inpatients with DFU included
for analysis (n=967)

Model establishment Logistic regression

ROC curve

Hosmer-Lemeshow test
Model validation

(n=291)(n=676)

Excluded (n=308)

Receiving glucocorticoids or immunosuppressive
drugs (n=13)

Repeated admission (n=48)

Excluded (n=406)
Self-discharged patients (n=211)
Severe cardio-cerebrovascular events or death in

hospital (n=43)

Others (n=14)

nomogram

calibration plot and

Missing clinical data (n=138)

Having Wagner grade 0 ulcers (n=206)
Having non-diabetic ulcers (n=26)

Having diabetic hand (n=15)

 
图 1  研究流程图

Fig 1  Study flow chart

 974 四川大学学报（医学版） 第 55卷



 

表 1    不同住院时间DFU患者基线特征比较

Table 1    Comparison of baseline characteristics among patients with diabetic foot ulcers (DFU) with varying durations of length-of-stay 

Item
Total The non-prolonged hospitalization group The prolonged hospitalization group

P
(n=676) (n=509) (n=167)

Sex/case (%) 0.363

　Male 413 (61.1) 306 (60.1) 107 (64.1)

　Female 263 (38.9) 203 (39.9) 60 (35.9)
Age/yr., M (Q1, Q3) 65.0 (56.0, 73.0) 66.0 (56.0, 74.0) 64.0 (55.5, 70.0) 0.038

Smoking history/case (%) 0.049

　No 332 (49.1) 261 (51.3) 71 (42.5)

　Yes 344 (50.9) 248 (48.7) 96 (57.5)
Ulcer history/case (%) 0.650

　No 415 (61.4) 310 (60.9) 105 (62.9)

　Yes 261 (38.6) 199 (39.1) 62 (37.1)
Duration of diabetes/case (%) 0.763

　<10 years 282 (41.7) 214 (42.0) 68 (40.7)

　≥10 years 394 (58.3) 295 (58.0) 99 (59.3)
Ulcer duration/case (%) 0.721

　<1 month 259 (38.3) 196 (38.5) 63 (37.7)

　1-3 month 196 (29.0) 142 (27.9) 54 (32.3)

　>3 month 221 (32.7) 171 (33.6) 50 (29.9)
Wagner grade/case (%) <0.001

　<3 191 (28.3) 179 (35.2) 12 (7.19)

　≥3 485 (71.7) 330 (64.8) 155 (92.8)
Ulcer classification/case (%) 0.208

　Neurotic ulcer 198 (29.3) 149 (29.3) 49 (29.3)

　Neuro-ischemic ulcer 365 (54.0) 268 (52.7) 97 (58.1)

　Ischemic ulcer 77 (11.4) 60 (11.8) 17 (10.2)

　Other 36 (5.33) 32 (6.29) 4 (2.40)
Number of ulcers/case (%) <0.001

　1 352 (52.1) 287 (56.4) 65 (38.9)

　2 147 (21.7) 110 (21.6) 37 (22.2)

　≥3 177 (26.2) 112 (22.0) 65 (38.9)
Ulcer site/case (%) <0.001

　Forefoot 359 (53.1) 299 (58.7) 60 (35.9)

　Midfoot 87 (12.9) 65 (12.8) 22 (13.2)

　Hindfoot 55 (8.14) 37 (7.27) 18 (10.80)

　Ankle 31 (4.59) 27 (5.30) 4 (2.40)

　Multisite ulcer 144 (21.3) 81 (15.9) 63 (37.7)
Ulcer area/case (%) <0.001

　<3 cm2 272 (40.2) 233 (45.8) 39 (23.4)
　≥3 cm2 404 (59.8) 276 (54.2) 128 (76.6)
With osteomyelitis/case (%) 0.023

　No 294 (43.5) 234 (46.0) 60 (35.9)

　Yes 382 (56.5) 275 (54.0) 107 (64.1)
FPG/(mmol/L), M (Q1, Q3) 7.80 (6.28, 10.30) 7.59 (6.12, 9.95) 8.65 (6.68, 11.20) 0.001

HbA1C/case (%) 0.002

　<7% 183 (27.1) 153 (30.1) 30 (18.0)

　≥7% 493 (72.9) 356 (69.9) 137 (82.0)
TG/(mmol/L), M (Q1, Q3) 1.43 (1.01, 2.18) 1.47 (1.04, 2.25) 1.36 (0.96, 1.87) 0.050

TC/(mmol/L), M (Q1, Q3) 3.70 (2.91, 4.54) 3.77 (3.01, 4.69) 3.43 (2.70, 4.25) 0.004

HDLC/(mmol/L), M (Q1, Q3) 1.09 (0.86, 1.39) 1.12 (0.88, 1.44) 1.00 (0.77, 1.27) <0.001

LDLC/(mmol/L), M (Q1, Q3) 2.06 (1.44, 2.72) 2.11 (1.47, 2.77) 1.86 (1.35, 2.61) 0.039
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续表 1

Item
Total The non-prolonged hospitalization group The prolonged hospitalization group

P
(n=676) (n=509) (n=167)

Alb/case (%) <0.001

　≥30 g/L 562 (83.1) 441 (86.6) 121(72.5)

　<30 g/L 114 (16.9) 68 (13.4) 46 (27.5)
eGFR/case (%) 0.006

　≥60 mL/(min·1.73 m2) 504 (74.6) 366 (71.9) 138 (82.6)
　15-<60 mL/(min·1.73 m2) 147 (21.7) 122 (24.0) 25 (15.0)
　<15 mL/(min·1.73 m2) 25 (3.70) 21 (4.13) 4 (2.40)

x± sHb/(g/L), 116.0±21.9 118.0±20.9 111.0±24.3 0.002

PLT/(×109 L－1), M (Q1, Q3) 212 (159, 276) 204 (154, 266) 236 (175, 310) <0.001
WBC/(×109 L－1), M (Q1, Q3) 6.94 (5.56, 8.72) 6.59 (5.40, 8.28) 7.72 (6.07, 10.60) <0.001
ABI/case (%) 0.464

　<0.4 435 (64.3) 332 (65.2) 103 (61.7)

　0.4-<0.9 52 (7.7) 38 (7.5) 14 (8.4)

　0.9-1.3 165 (24.4) 120 (23.6) 45 (26.9)
　>1.3 24 (3.6) 19 (3.7) 5 (3.0)

　FPG: fasting plasma glucose; HbA1C: glycosylated hemoglobin; TG: triglyceride; TC: total cholesterol; HDLC: high-density lipoprotein cholesterol; LDLC:
low-density lipoprotein cholesterol; Alb: serum albumin; eGFR: estimated glomerular filtration rate; Hb: hemoglobin; PLT: platelets; WBC: white blood cell;
ABI: ankle-brachial index.

 

表 2    DFU患者住院时间延长的单因素和多因素logistic回归分析

Table 2    Univariate and multivariate logistic regression analyses of prolonged length-of-stay in patients with DFU 

Variable
Univariate regression Multivariate regression model 1 Multivariate regression model 2

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Smoking history 1.42 (1.00, 2.02) 0.05 1.69 (1.14, 2.53) 0.010 1.67 (1.13, 2.48) 0.010

Wagner grade≥3 7.01 (3.79, 12.96) 7.00 (3.59, 13.64) <0.001 7.13 (3.68, 13.83) <0.001
Number of ulcers

　2 1.49 (0.94, 2.35) 0.092
　 ≥3 2.56 (1.71, 3.85) <0.001
Ulcer site

　Forefoot

　Midfoot 1.69 (0.97, 2.94) 0.066 1.76 (0.93, 3.33) 0.084 1.99 (1.07, 3.72) 0.030
　Hindfoot 2.42 (1.29, 4.54) 0.006 3.47 (1.71, 7.06) <0.001 3.68 (1.83, 7.41) <0.001
　Ankle 0.74 (0.25, 2.19) 0.584 1.53 (0.45, 5.17) 0.494 1.55 (0.46, 5.23) 0.484
　Multisite ulcers 3.88 (2.52, 5.96) <0.001 2.83(1.74, 4.60) <0.001 2.91 (1.80, 4.69) <0.001

Ulcer area≥3 cm2 2.77 (1.86, 4.13) <0.001 1.93 (1.23, 3.02) 0.004 2.00 (1.28, 3.11) 0.002
Having osteomyelitis 1.52 (1.06, 2.18) 0.024

FPG 1.06 (1.01, 1.11) 0.01 1.04 (0.99, 1.10) 0.135

HbA1C≥7% 1.96 (1.27, 3.04) 0.003
TG 0.84 (0.72, 0.98) 0.025

TC 0.85 (0.75, 0.97) 0.016

HDLC 0.53 (0.35, 0.79) 0.002

Alb≥30 g/L 2.47 (1.61, 3.77) <0.001 1.59 (0.98, 2.59) 0.060

eGFR/(mL/[min·1.73 m2])
　≥60

　15-<60 0.54 (0.34, 0.87) 0.011 0.62 (0.37, 1.04) 0.072
　<15 0.51 (0.17, 1.50) 0.218 0.37 (0.11, 1.22) 0.102
Hb 0.99 (0.98, 0.99) 0.001

PLT 1.00 (1.00, 1.00) <0.001

WBC 1.16 (1.10, 1.23) <0.001 1.10 (1.03, 1.16) 0.002 1.11 (1.05, 1.18) <0.001
AIC 637.76 641.62

　Model 1 was fitted with variables selected directly by stepwise regression; model 2 was fitted with significant variables (P<0.05) in model 1. AIC: Akaike's
information criterion. The other abbreviations are explained in the note to Table 1.
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3     讨论

本研究结果显示，吸烟、Wagner分级、溃疡部位、溃

疡面积、WBC是DFU患者住院时间延长的危险因素。基

于危险因素构建了DFU患者住院时间延长风险的列线

图，其模型 ROC曲线、校准曲线及拟合优度检验结果表

明其具有良好的预测能力及准确度。

本研究显示吸烟是DFU患者住院时间延长的危险因

素。研究表明吸烟增加DFU发生、不愈合及截肢（趾）风

险[10]。其可能的机制是吸烟导致下肢动脉粥样硬化、微
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图 2  DFU患者住院时间延长的列线图预测模型

Fig 2  The nomogram prediction model for DFU patients who experience an extended duration of hospitalization

PLOS: prolonged length-of-stay.
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图 3  DFU患者住院时间延长的ROC曲线

Fig 3  ROC curve of DFU patients with prolonged length-of-stay

A, Training cohort; B, validation cohort.
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图 4  DFU患者住院时间延长的校准曲线

Fig 4  Calibration plots of DFU patients with prolonged length-of-stay

A, Training cohort; B, validation cohort.
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循环受损、氧化应激增强等，引起足部血供减少，促进创

面形成、延迟创面愈合[11]。

研究发现Wagner分级≥3是DFU患者住院时间延长

的危险因素，与EREN等[12]研究结论类似。Wagner分级常

用于评估DFU患者溃疡严重程度，其等级越高预示着截

肢风险越大[13]，研究表明Wagner 分级≥4是住院期间不

良结局(大截肢及院内死亡)的独立危险因素 [1 4 ]。另外

Wagner等级与创面感染存在相关性，队列研究显示

Wagner分级≥3组别中患者感染率明显增加，且约43.7%

感染DFU患者Wagner分级为5级 [ 1 5 ]。中国西南地区

DFU患者伤口分泌物培养研究发现随Wagner级别增加，

创面由单一病原体感染转变为多病原体感染，且真菌感

染比例增加[16]。因此，临床上强调早期发现并积极处理

低Wagner级别患者，对改善DFU患者预后、减少住院时

间均具有重要意义。

DFU多合并不同程度缺血，相较于前足丰富的侧支

循环，后足血运供应相对单一。同时，足底不同部位皮肤组

织学形态差异可能影响局部生物力学负荷及愈合能力[17]。

Eurodiale研究表明随溃疡位置后移，溃疡愈合率下降，愈

合时间延长[18]。此外，当DFU患者合并骨髓炎时，相较于

前足，中足及后足溃疡无法通过小截肢改善病情[19]，大截

肢风险增加[20]。

溃疡面积是评估创面大小的重要指标，本研究发现

溃疡面积≥3 cm2是住院时间延长的危险因素，与MARQUES

等[21]研究一致。这是由于溃疡面积增大，溃疡愈合可能

性降低，愈合时间延长[22]，且增加血运重建、大截肢及死

亡风险[20]。

研究显示WBC升高是DFU患者住院时间延长的危

险因素。WBC是临床评估急性感染的炎症标志物，研究

表明WBC与DFU预后相关。与治疗痊愈组相比，治疗无

效组基线WBC水平更高[23]，且WBC升高增加截肢风险[24]。

本研究存在以下局限性。首先，本研究为单中心研

究，结果无法推广于其他医疗单位；其次，研究时间跨度

大，住院时间受这期间地区经济水平、医保政策、诊疗技

术以及患者医疗意识等变化的影响。今后需进行多中心

前瞻性大样本研究，以进一步评估模型效能。

综上所述，吸烟史，Wagner分级≥3，中、后足溃疡，

多部位溃疡，溃疡面积≥3 cm2及WBC升高是DFU患者住

院时间延长的危险因素。临床医师需对DFU患者进行综

合评估，采取合理诊疗方案，以达到缩短住院时间的目的。

*　　　　*　　　　*

作者贡献声明　王冰雪负责论文构思、数据审编、正式分析、研究方法

和初稿写作，林婷负责数据审编，吴静负责研究方法和审读与编辑写作，

龚洪平、任妍、查盼盼和陈利鸿负责调查研究，刘关键负责正式分析和

研究方法，陈大伟和王椿负责提供资源，冉兴无负责论文构思、经费获

取、提供资源、监督指导和审读与编辑写作。所有作者已经同意将文章

提交给本刊，且对将要发表的版本进行最终定稿，并同意对工作的所有

方面负责。

A u t h o r  C o n t r i b u t i o n　W A N G  B i n g x u e  i s  r e s p o n s i b l e  f o r

conceptualization, data curation, formal analysis, methodology, and

writing--original draft. LIN Ting is responsible for data curation. WU Jing is

responsible for methodology and writing--review and editing. GONG

Hongping, REN Yan, ZHA Panpan, and CHEN Lihong are responsible for

investigation. LIU Guanjian is responsible for formal analysis and

methodology. CHEN Dawei and WANG Chun are responsible for

resources. RAN Xingwu is responsible for conceptualization, funding

acquisition, resources, supervision, and writing--review and editing. All

authors have given their consent to submit this article to the Journal. All

authors have approved the final version to be published and agreed to take

responsibility for all aspects of the work.

利益冲突　本文作者冉兴无是本刊编委会编委。该文在编辑评审过程

中所有流程严格按照期刊政策进行，且未经其本人经手处理。除此之

外，所有作者声明不存在利益冲突。

Declaration of Conflicting Interests　RAN Xingwu is a member of the

Editorial Board of the journal. All processes involved in the editing and

reviewing of this article were carried out in strict compliance with the

journal’s policies and there was no inappropriate personal involvement by

the author. Other than this, All authors declare no competing interests.

参　考　文　献 

  SCHAPER N C, Van NETTEN J J, APELQVIST J, et al. Practical

guidelines on the prevention and management of diabetes-related foot

disease (IWGDF 2023 update). Diabetes Metab Res Rev, 2024, 40(3):

e3657. doi: 10.1002/dmrr.3657.

[1]

 JALILIAN M, AHMADI SARBARZEH P, OUBARI S. Factors related to

severity of diabetic foot ulcer: a systematic review. Diabetes Metab Syndr

Obes, 2020, 13: 1835–1842. doi: 10.2147/dmso.S256243.

[2]

 SEN P, DEMIRDAL T. Evaluation of mortality risk factors in diabetic foot

infections. Int Wound J, 2020, 17(4): 880–889. doi: 10.1111/iwj.13343.

[3]

 郝珮瑶, 王健, 单慧翠, 等. 我国超长住院日影响因素与管理对策分析.

中国医院, 2020, 24(12): 24–27. doi: 10.19660/j.issn.1671-0592.2020.12.09.

HAO P L, WANG J, SHAN H C ,et al. Analysis on the influencing factors

and management countermeasures of extra long hospitalization days in

China. Chin Hosp, 2020, 24(12): 24–27. doi: 10.19660/j.issn.1671-0592.

2020.12.09.

[4]

 LU Q, WANG J, WEI X, et al. Cost of diabetic foot ulcer management in

China: a 7-year single-center retrospective review. Diabetes Metab Syndr

Obes, 2020, 13: 4249–4260. doi: 10.2147/dmso.S275814.

[5]

  MCDERMOTT K, FANG M, BOULTON A J M, et al .  Etiology,

epidemiology, and disparities in the burden of diabetic foot ulcers.

Diabetes Care, 2023, 46(1): 209–221. doi: 10.2337/dci22-0043.

[6]

  MONTEIRO-SOARES M, HAMILTON E J, RUSSELL D A, et al .

Guidelines on the classification of foot ulcers in people with diabetes

[7]

 978 四川大学学报（医学版） 第 55卷

https://doi.org/10.1002/dmrr.3657
https://doi.org/10.1002/dmrr.3657
https://doi.org/10.2147/dmso.S256243
https://doi.org/10.2147/dmso.S256243
https://doi.org/10.2147/dmso.S256243
https://doi.org/10.1111/iwj.13343
https://doi.org/10.1111/iwj.13343
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.19660/j.issn.1671-0592.2020.12.09
https://doi.org/10.2147/dmso.S275814
https://doi.org/10.2147/dmso.S275814
https://doi.org/10.2147/dmso.S275814
https://doi.org/10.2337/dci22-0043
https://doi.org/10.2337/dci22-0043
https://doi.org/10.2337/dci22-0043
https://doi.org/10.2337/dci22-0043


(IWGDF 2023 update). Diabetes Metab Res Rev, 2024, 40(3): e3648. doi:

10.1002/dmrr.3648.

 VANDESTIENNE M, BRAIK R, LAVILLEGRAND J R, et al. Soluble

TREM-1 plasma levels are associated with acute kidney injury, acute atrial

fibrillation and prolonged ICU stay after cardiac surgery- a proof-concept

study. Front Cardiovasc Med, 2023, 10: 1098914. doi: 10.3389/fcvm.2023.

1098914.

[8]

 张会峰, 许樟荣, 冉兴无. 糖尿病足的相关定义和标准. 中华糖尿病杂

志, 2020, 12(6): 363–368 doi: 10.3760/cma.j.cn115791-20200430-00258.

ZHANG H F，XU Z G，RAN X W. Definition and standards of diabetic

foot. Chin J Diabetes Mellitus, 2020, 12(6): 363–368 doi: 10.3760/cma.j.

cn115791-20200430-00258.

[9]

 FU X L, DING H, MIAO W W, et al. Association Between Cigarette

Smoking and Diabetic Foot Healing: A Systematic Review and Meta-

Analysis. Int J Low Extrem Wounds, 2018: 1534734618809583. doi: 10.

1177/1534734618809583.

[10]

 XIA N, MORTEZA A, YANG F, et al. Review of the role of cigarette

smoking in diabetic foot. J Diabetes Investig, 2019, 10(2): 202–215. doi:

10.1111/jdi.12952.

[11]

 EREN M A, GÜNEŞ A E, KIRHAN İ, et al. The role of the platelet-to-

lymphocyte ratio and neutrophil-to-lymphocyte ratio in the prediction of

length and cost of hospital stay in patients with infected diabetic foot

ulcers: a retrospective comparative study. Acta Orthop Traumatol Turc,

2020, 54(2): 127–131. doi: 10.5152/j.aott.2020.02.518.

[12]

 DEMIRKOL D, AKTAŞ Ş, ÖZCAN T, et al. Analysis of risk factors for

amputation in patients with diabetic foot ulcers: a cohort study from a

tertiary center. Acta Orthop Traumatol Turc, 2022, 56(5): 333–339. doi:

10.5152/j.aott.2022.22052.

[13]

  CHANG Y C, HUANG Y Y, HUNG S Y, et al. Are current wound

classifications valid for predicting prognosis in people treated for limb-

threatening diabetic foot ulcers? Int Wound J, 2024, 21(1): e14338. doi:

10.1111/iwj.14338.

[14]

 HSU L, LI L, POON L Y. Analysis of risk factors of infection in diabetic

foot patients. Int Wound J, 2024, 21(1): e14411. doi: 10.1111/iwj.14411.

[15]

 WU M, PAN H, LENG W, et al. Distribution of microbes and drug

susceptibility in patients with diabetic foot infections in Southwest China.

J Diabetes Res, 2018, 2018: 9817308. doi: 10.1155/2018/9817308.

[16]

  WANG Y N, LEE K, SHOFER J B, et al. Histomorphological and

biochemical properties of plantar soft tissue in diabetes. Foot (Edinb),

[17]

2017, 33: 1–6. doi: 10.1016/j.foot.2017.06.001.

 PICKWELL K M, SIERSMA V D, KARS M, et al. Diabetic foot disease:

impact of ulcer location on ulcer healing. Diabetes Metab Res Rev, 2013,

29(5): 377–383. doi: 10.1002/dmrr.2400.

[18]

 WINKLER E, SCHÖNI M, KRÄHENBÜHL N, et al. Foot Osteomyelitis

location and rates of primary or secondary major amputations in patients

with diabetes. Foot Ankle Int, 2022, 43(7): 957–967. doi: 10.1177/

10711007221088552.

[19]

 Ha Van G, SCHULDINER S, SULTAN A, et al. Use of the SINBAD score

as a predicting tool for major adverse foot events in patients with diabetic

foot ulcer: a French multicentre study. Diabetes Metab Res Rev, 2023,

39(8): e3705. doi: 10.1002/dmrr.3705.

[20]

 MARQUES R, LOPES M, RAMOS P, et al. Prognostic factors for delayed

healing of complex wounds in adults: a scoping review. Int Wound J,

2023, 20(7): 2869–2886. doi: 10.1111/iwj.14128.

[21]

 MARGOLIS D J, ALLEN-TAYLOR L, HOFFSTAD O, et al. Diabetic

neuropathic foot ulcers: the association of wound size, wound duration,

and wound grade on healing. Diabetes Care, 2002, 25(10): 1835–9. doi: 10.

2337/diacare.25.10.1835.

[22]

 吴静, BISTA R, 查盼盼, 等. 糖尿病足患者炎症标志物特征及其与足溃

疡预后关系. 四川大学学报(医学版), 2023, 54(6): 1233–1238. doi: 10.

12182/20230960506.

WU J, BISTA R, ZHA P P, et al. Characteristics of inflammatory markers

in diabetic foot patients and their relationship with prognosis of diabetic

foot ulcers. J Sichuan Univ (Med Sci), 2023, 54(6): 1233–1238. doi: 10.

12182/20230960506.

[23]

 ZHANG H, HUANG C, BAI J, et al. Effect of diabetic foot ulcers and

other risk factors on the prevalence of lower extremity amputation: a

meta-analysis. Int Wound J, 2023, 20(8): 3035–3047. doi: 10.1111/iwj.

14179.

[24]

（2024 − 03 − 16收稿，2024 − 07 − 10修回）　

编辑　汤　洁　

开放获取　本文使用遵循知识共享署名—非商业性使用

4.0国际许可协议（CC BY-NC 4.0），  详细信息请访问

https://creativecommons.org/licenses/by/4.0/。

OPEN ACCESS　This article is licensed for use under Creative Commons

Attribution-NonCommercial 4.0 International license (CC BY-NC 4.0). For more

information, visit https://creativecommons.org/licenses/by/4.0/.

© 2024 《四川大学学报（医学版）》编辑部　版权所有

Editorial Office of Journal of Sichuan University (Medical Science)

第 4 期 王冰雪等: 糖尿病足溃疡患者住院时间延长风险预测模型构建及验证 979  

https://doi.org/10.1002/dmrr.3648
https://doi.org/10.1002/dmrr.3648
https://doi.org/10.3389/fcvm.2023.1098914
https://doi.org/10.3389/fcvm.2023.1098914
https://doi.org/10.3389/fcvm.2023.1098914
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.3760/cma.j.cn115791-20200430-00258
https://doi.org/10.1177/1534734618809583
https://doi.org/10.1177/1534734618809583
https://doi.org/10.1111/jdi.12952
https://doi.org/10.1111/jdi.12952
https://doi.org/10.5152/j.aott.2020.02.518
https://doi.org/10.5152/j.aott.2020.02.518
https://doi.org/10.5152/j.aott.2022.22052
https://doi.org/10.5152/j.aott.2022.22052
https://doi.org/10.1111/iwj.14338
https://doi.org/10.1111/iwj.14338
https://doi.org/10.1111/iwj.14411
https://doi.org/10.1111/iwj.14411
https://doi.org/10.1155/2018/9817308
https://doi.org/10.1155/2018/9817308
https://doi.org/10.1016/j.foot.2017.06.001
https://doi.org/10.1016/j.foot.2017.06.001
https://doi.org/10.1002/dmrr.2400
https://doi.org/10.1002/dmrr.2400
https://doi.org/10.1177/10711007221088552
https://doi.org/10.1177/10711007221088552
https://doi.org/10.1177/10711007221088552
https://doi.org/10.1002/dmrr.3705
https://doi.org/10.1002/dmrr.3705
https://doi.org/10.1111/iwj.14128
https://doi.org/10.1111/iwj.14128
https://doi.org/10.2337/diacare.25.10.1835
https://doi.org/10.2337/diacare.25.10.1835
https://doi.org/10.2337/diacare.25.10.1835
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.12182/20230960506
https://doi.org/10.1111/iwj.14179
https://doi.org/10.1111/iwj.14179
https://doi.org/10.1111/iwj.14179
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	1 资料与方法
	1.1 研究对象
	1.2 研究方法
	1.2.1 数据收集
	1.2.2 相关定义及分组标准
	1.2.3 统计学方法


	2 结果
	2.1 基线特征比较
	2.2 DFU患者住院时间延长的独立危险因素
	2.3 风险预测模型构建与内部验证

	3 讨论
	参考文献

