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Risk assessment items for silent aspiration in coma patients with tracheotomy based

on Delphi method and a clinical empirical study
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[ Abstract ]| Objective To construct a risk factor assessment scale for silent aspiration in comatose
patients with tracheotomy. Methods Based on literature review and group discussion, 29 experts were
consulted in 2 rounds using Delphi method to optimize the items during September 2021 and May 2023. After
the clinical data of 315 coma patients with tracheotomy admitted to our hospital between May 2014 and January
2018 were retrospectively collected, 4 machine learning models, including Logistic Regression ( LR),
eXtreme Gradient Boosting ( XGBoost ), Naive Bayes (NB) and Support Vector Machine (SVM), were
established. Receiver operating characteristic ( ROC) curve was drawn and area under the ROC curve
(AUC) , sensitivity, specificity, positive predictive value, negative predictive value, F1 score and accuracy
were calculated to evaluate the effectiveness. Results  Finally, a total of 21 risk assessment indicators
involving 50 grade items were identified. The positive coefficients of the 2 rounds of expert consultation were
96.7% and 100%, respectively. The authority coefficients for the 2 rounds were 0. 88, and the Kendall
coordination coefficients were 0. 362 and 0. 222 ( P<0.001) , respectively. The coefficients of variation of the
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importance and accuracy of each item ranged from 0. 080 to 0. 299 and from 0. 091 to 0. 191, respectively.
The AUCs of LR, NB, XGboost and SVM models were 0. 977, 0. 981, 0. 953 and 0. 978, respectively.

Conclusion

Our study identifies 21 risk assessment indicators, including endotracheal tube type,

tracheotomy catheter balloon pressure, mechanical ventilation, nasal feeding, gastric remnant, swallowing

function, cough reflex and oral cleanliness, and 50 grade items. Clinical verification shows that the

constructed risk assessment indicators have good predictive efficacy and can provide reference for the

assessment of silent aspiration risk in coma patients with tracheotomy.
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LR 0.977(0.952~1.000) 84.2 98.2 86.5 97.8 0.853 91.2
NB 0.981(0.961~1.000) 76.3 98.5 87.9 96. 8 0.817 87.4
XGboost 0.953(0.921~0.985) 34.2 99.3 86.7 91.2 0.491 66.7
SVM 0.978(0.956~1.000) 86.7 97.8 84.6 98.2 0.857 92.3
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