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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 cm’ (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 cm’, 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.
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Table 1 Comparison of baseline characteristics among patients with diabetic foot ulcers (DFU) with varying durations of length-of-stay
Ltem 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
<3em’ 272 (40.2) 233 (45.8) 39 (23.4)
=3cm’ 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 (Ql, 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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Ltem Total The non-prolonged hospitalization group The prolonged hospitalization group p
(n=676) (n=509) (n=167)
Alb/case (%) <0.001
=30g/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 m’) 504 (74.6) 366 (71.9) 138 (82.6)
15-<60 mL/(min-1.73 m’) 147 (21.7) 122 (24.0) 25 (15.0)
<15 mL/(min-1.73 m?) 25 (3.70) 21 (4.13) 4(2.40)
Hb/(g/L), Xxs 116.0+21.9 118.0+20.9 111.0+24.3 0.002
PLT/(x10°L™"), M (Q1, Q3) 212 (159, 276) 204 (154, 266) 236 (175, 310) <0.001
WBC/(x10°L™"), 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.
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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 242 (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 cm’ 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=30g/L 2.47 (1.61,3.77) <0.001 1.59 (0.98, 2.59) 0.060
eGFR/(mL/[min-1.73 mz])
=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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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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