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Influencing factors and a risk forecasting model of delayed operation for hip fractures in the aged

LUO Cheng,SONG Chen, GONG Jian,LIU Hongyang

The Second Hospital of Tangshan, Tangshan 063000, Hebei , China

ABSTRACT Objective:To explore the factors influencing delay of operation for hip fractures in the aged,and to build a risk forecasting
model. Methods : The medical records of aged patients who underwent operation for hip fractures from November 2019 to November 2022
were selected. The information of the included patients,including age, gender, body mass index, fracture type , American Society of Anesthe-
siologists ( ASA) classification , activities of daily living( ADL) before injury, whether taking medications affecting blood coagulation function,
time from hospital admission to operation, operation method , whether combined with mental disorder, hypertension, diabetes mellitus , respira-
tory system diseases , cardiac insufficiency , hepatic insufficiency,renal insufficiency, electrolyte disorders, urinary ketone body abnormalities ,
lower-extremity venous thrombosis, and coagulation abnormalities, as well as the serum levels of tumor necrosis factor-a ( TNF-a) and C-
reaction protein( CRP) after hospital admission, was extracted from the electronic medical record system (EMRS). The included patients
were randomized into a training set( for model building) and a validation set(for model validation) in a ratio of 2: 1. According to the time
from hospital admission to operation ,the patients in the training set were further assigned into early operation group( time from hospital ad-
mission to operation of <48 hours) and delayed operation group( time from hospital admission to operation of =48 hours). The single-factor
comparative analysis was performed on the relevant information of patients in the 2 groups,followed by multi-factor logistic regression analy-
sis and multicollinearity diagnosis on the factors with statistically significant differences between the 2 groups. A Bayesian network-based
model for predicting the risk of delayed operation in aged patients with hip fractures was constructed by using the R software , and the model
was inferred by using the Netica software ;meanwhile ,the discrimination and calibration performance of the risk forecasting model were ana-
lyzed and evaluated by using receiver operating characteristic ( ROC) curve and calibration curve, respectively. Results; @D Three hundred
and eighteen aged patients with hip fractures were enrolled in the study,212 ones in training set,and 106 ones in validation set ; furthrtmore,,
according to the time from hospital admission to operation,78 ones of training set were assigned into early operation group,and 134 ones of
training set into delayed operation group. @ The difference was statistically significant in ASA classification, whether taking medications
affecting blood coagulation function, whether combined with mental disorder, hypertension, diabetes mellitus, respiratory system diseases,
cardiac insufficiency , electrolyte disorders ,and coagulation abnormalities between the 2 groups (y* = 3. 862, P =0. 049 ;)" =26. 806, P =
0.000;)" =29.852,P =0.000;)y° =21.743,P =0.000;)" =25.226,P =0.000;y" =5.415,P =0.020;)" = 11.683,P =0.001;y" =
14.686,P =0.000;)" =6.057,P =0.014). @ The results of multi-factor logistic regression analysis revealed that taking medications
affecting blood coagulation function,combined with mental disorder, hypertension,diabetes mellitus , respiratory system diseases, cardiac in-
sufficiency, electrolyte disorders,and coagulation abnormalities were the factors influencing delay of operation for hip fractures in the aged
(8=0.328,P=0.000,0R =5.112,95% CI(2. 686,9. 728 ) ;3 =0.322,P =0. 000, OR =5. 425,95% CI(2. 884,10. 203 ) ;8 =0. 302,
P =0.000,0R =3.956,95% CI(2.189,7.148) ;8=0.312,P =0.000,0R =4. 560,95% CI(2. 476,8.398) ;8=0.291,P =0.021,0R =
1.962,95% CI(1.108,3.474) ;8=0.296,P =0.001,0R =2. 713,95% CI(1. 520,4. 844 ) ;8 =0.303,P =0. 000, OR =3. 133,95% CI
(1.729,5.679) ;8=0.296,P =0.015,0R =2.061,95% CI(1.154,3.680) ). The results of multicollinearity diagnosis showed that there
was no collinearity between the above-mentioned influencing factors( VIF = 1. 134, VIF =1. 266, VIF = 1. 465 ,VIF =1. 389 ,VIF = 1. 342,
VIF =1.183,VIF =1.346 ,VIF =1.259) . @The Bayesian network-based risk forecasting model consisted of 8 nodes and 8 directed edges.
The model showcased that taking medications affecting blood coagulation function,combined with mental disorder,respiratory system disea-
ses , electrolyte disorders,and coagulation abnormalities directly affected the occurrence of operation delay ; while, combined with cardiac in-
sufficiency , hypertension,and diabetes mellitus indirectly affected the occurrence of operation delay. The results of inference showed that the
incidence rate of delayed operation was 64. 1% in aged patients with cardiac insufficiency, coagulation abnormalities , and mental disorders.
(®The evaluation on risk forecasting model with the training set data showed that the area under the ROC curve, sensitivity , specificity , and
consistency index was 0.861 (P =0.000,95% CI(0.810,0.912) ) ,91.29% ,93.35% ,and 0.866( P =0.000,95% CI(0.702,0.943) ),
respectively. The evaluation on risk forecasting model with the validation set data showed that the area under the ROC curve, sensitivity,
specificity,,and consistency index was 0. 848 (P =0.000,95% CI(0.795,0.901)),91.62% ,92.46% ,and 0. 879 (P =0.000,95% CI
(0.723,0.981) ), respectively. Conclusion ; Taking medications affecting blood coagulation function, combined with mental disorder, hyper-
tension, diabetes mellitus , respiratory system diseases, cardiac insufficiency, electrolyte disorders,and coagulation abnormalities are the fac-
tors influencing the delay of operation for hip fractures in the aged. The risk forecasting model built based on the above factors demonstrates

a high application value.
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