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Highlights:

(1) Multivariable logistic regression and restricted cubic spline models were applied to identify
independent risk factors for diabetic foot ulcer (DFU) recurrence, and it was confirmed that the
risk of DFU recurrence increased significantly when glycated hemoglobin was >9.0% during
hospitalization.

(2) A Bayesian network model was constructed to systematically elucidate the network of direct
and indirect associations among multiple factors affecting DFU recurrence, and the model

inference was performed.
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[ Abstract] Objective To explore the influencing factors of diabetic foot ulcer (DFU)
recurrence, construct the Bayesian network model for predicting DFU recurrence, and investigate
the interrelationships among these influencing factors and their effects on DFU recurrence.
Methods This study was a retrospective cohort study. From April 2016 to April 2020, 1 656
hospitalized DFU patients who met the inclusion criteria were admitted to the Diabetic Podiatry
Department of Tianjin Medical University Chu Hsien-I Memorial Hospital, including 1 127 males and
529 females, aged 18-80 years. According to DFU recurrence status within 5 years after discharge,
the patients were divided into recurrence group (552 cases) and non-recurrence group (1 104
cases). The following indicators were compared between the two groups, including gender, duration
of diabetes, retinopathy status, ulcer location, foot deformity, history of foot amputation, body mass
index (BMI), systolic blood pressure, levels of D-dimer, fibrinogen, total cholesterol, and low-density
lipoprotein (LDL) on the day of admission, level of glycated hemoglobin Alc (HbAlc) during
hospitalization, hypoglycemic regimen, and use of aspirin and statins. A multivariate logistic
regression model was used to identify independent risk factors for DFU recurrence. A restricted
cubic spline model was applied to analyze the dose-response relationship between level of HbAlc
during hospitalization and DFU recurrence after adjusting covariates. A Bayesian network model for
predicting DFU recurrence was established to analyze the interrelationships among these
influencing factors and their effects on DFU recurrence. The receiver operating characteristic (ROC)
curve was plotted to evaluate the predictive performance of the Bayesian network model for DFU
recurrence. Results There were statistically significant differences between the two groups of
patients in gender, retinopathy status, ulcer location, foot deformity, history of foot amputation,
hypoglycemic regimen, and use of aspirin and statins (with y? values of 5.87, 6.14, 24.97, 159.63,
4.03, 39.07, 26.60, and 4.69, respectively, P<0.05), as well as duration of diabetes, BMI, systolic blood
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pressure, and levels of D-dimer, fibrinogen, total cholesterol, and LDL on the day of admission, and
level of HbAlc during hospitalization (with Z values of -7.20, -6.14, -5.57, —2.24, -9.09, -2.08,
—-7.74, and -11.32, respectively, P<0.05). Multivariate logistic regression analysis showed that BMI,
systolic blood pressure, levels of fibrinogen and LDL on the day of admission, level of HbAlc during
hospitalization, duration of diabetes, ulcer location, foot deformity, hypoglycemic regimens of
injecting insulin and oral hypoglycemic agents + injecting insulin, and use of aspirin were the
independent risk factors for DFU recurrence (with OR values of 1.06, 1.01, 1.31, 1.47, 1.19, 1.04, 1.71,
6.59, 1.82, 1.60, and 1.85, respectively, 95%CI of 1.03-1.10, 1.01-1.02, 1.21-1.43, 1.29-1.68, 1.13-
1.26, 1.03-1.06, 1.26-2.31, 4.67-9.38, 1.19-2.80, 1.18-2.16, and 1.45-2.38, respectively, P<0.05).
Restricted cubic spline model showed a non-linear dose-response relationship between level of
HbA1c >9.0% during hospitalization and DFU recurrence risk after adjusting covariates (y*=15.01,
P<0.05). The constructed Bayesian network model consisted of 10 nodes and 14 directed edges. The
model demonstrated that ulcer location, use of aspirin, foot deformity, and levels of LDL and BMI on
the day of admission were directly associated with DFU recurrence; foot deformity posed the
greatest risk for DFU recurrence, followed by ulcer location and use of aspirin. The area under the
ROC curve for the Bayesian network model was 0.74 (95%CI of 0.70-0.78). Conclusions The
BM], systolic blood pressure, levels of fibrinogen and LDL on the day of admission, level of HbAlc
during hospitalization, duration of diabetes, ulcer location, foot deformity, hypoglycemic regimens,
and use of aspirin were the independent risk factors for DFU recurrence. The ulcer location, use of
aspirin, foot deformity, and levels of LDL and BMI on the day of admission were directly associated
with DFU recurrence.
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Table 1 Comparison of general data of patients with diabetic foot ulcers between the two groups
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415 ke FRI2,M(Q,,0,)] 5 = M(0,,0,)] M(0,,0.)] M(0,,0.)]
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Table 2 Multivariate logistic regression analysis of DFU

recurrence in 1 656 patients

(SES OR 95%CI  P{i
PE 51 1.00 0.77~1.31 0.984
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Figure 1

Restricted cubic spline curve showing the
association between the level of HbAle during hospitalization

and diabetic foot ulcer recurrence in 1 656 patients
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Figure 2 A Bayesian network model for predicting diabetic foot ulcer recurrence in 1 656 patients
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Figure 4 Receiver operating characteristic curve of the
Bayesian network model for predicting diabetic foot ulcer

recurrence in 1 656 patients
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