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There is limited data available regarding the risk factors affecting number of ventilator 

dependent days for COVID-19 patients.  Although there are studies exploring variables 

affecting length of stay in COVID-19 patients5, and several others exploring variables that 

affect mortality or severity1,2,3,4,6-15, there has not yet been a large study examining factors 

that may predict the number of ventilator dependent days for intubated COVID-19 

patients.  We do note with appreciation however, that there have been two small 

descriptive statistics papers relating the effects of asthma and duration of intubation as 

well as race and duration of intubation1,16.  These found a positive correlation between 

asthma and minority status and duration of intubation.  Similarly an exhaustive literature 

review has been unable to find any papers comparing number of ventilator dependent 

days between COVID-19 variants.

Introduction:
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Methods:

Our analysis was a large-scale, retrospective study examining the 

contribution of comorbid disease states during admission on length of time 

of ventilation and morbidity outcomes with COVID-19 patients. Data was 

used from 145 HCA Healthcare facilities nationwide from March 2020 

through May 2022. This ultimately led to 29,642 patients that required 

intubation and met all inlcusion/exclusion criteria. Exclusion criteria 

included if there was a missing or outlier BMI, weight or height. Pregnant 

patients and patients on ECMO were also excluded. 
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Figure 1
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The main contributing factor for mortality was age. Other factors also 

predictably played a significant role in mortality including renal failure, 

metastatic cancer, liver disease (severe), pulmonary disease, and diabetes 

with complications. Other factors seemed to not predict as well like obesity, 

heart failure, alcohol abuse, or liver disease. These results will be 

discussed further. 

Time on ventilator turned out to be very difficult to track or predict due to 

patient demise during ventilation skewing the results. 

Results:
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Figure 2
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Table 1

Mortality T-Test

0 1

p-Value
Mean 

DifferenceMean Min Max
Standard 

Dev
Mean Min Max

Standard 

Dev

Age 57.54 18.00 89.00 15.22 64.99 18.00 89.00 13.25 <0.001 7.451

BMI 32.45 10.26 94.60 9.25 32.04 10.53 98.84 9.10 <0.001 -0.405

Height Cm 170.16 106.68 205.74 10.37 169.67 104.14 231.99 10.41 <0.001 -0.484

Weight Kg 94.34 24.73 259.00 27.69 92.76 23.18 309.09 27.38 <0.001 -1.586

Vent Days 12.25 0.00 279.68 18.72 9.52 0.00 369.34 11.23 <0.001 -2.735

Elixhauser 4.82 0.00 17.00 2.50 4.85 0.00 16.00 2.34 0.472 0.022
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Discussion

• Our results are consistent with data nationwide, finding that age was a major contributing factor that 

predicted time on ventilator and mortality. As discussed earlier, a few comorbidities that were suspected 

to play a bigger role in fact did not. These included heart failure and alcoholism, which is likely due to 

patients not growing as old as the rest of the population. Obesity was also a major factor that was 

believed to have an increased mortality with COVID, but according to our data, it was not a major 

contributor. These are difficult to truly account for though, due to the fact that patients with obesity often 

have other comorbities that did indeed have an affect like diabetes with complications, and 

hypertension. This could show that it wasn’t necessarily the obesity that would lead to higher mortality, 

but rather the comorbidities that often come with obesity. 



This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare 

affiliated entity. The views expressed in this publication represent those of the author(s) and do 

not necessarily represent the official views of HCA Healthcare or any of its affiliated entities.

Discussion continued

• A limitation for this project was the fact that we only gathered information from the HCA Healthcare 

system. According to the statistics, patients with COVID-19 had higher mortality than the national 

average. This likely skewed results. The reason for this discrepancy is difficult to know. Further 

research should be done gathering data from all other hospital systems nationwide to help 

determine if our results are consistent with the other data from all across the nation. 
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Conclusions

• The COVID-19 pandemic had a profound impact on the overall wellbeing of our population. 

Comorbidities play a major role on how patients handle any illness. COVID-19 was no exception with the 

most obvious and biggest contributor being age. An increase in age increased time on ventilator and 

mortality. Other comorbidities may not have played as big as a role as previously thought, but according 

to our data, this is likely due to the fact that these comorbidities lead to a shorter lifespan regardless of 

COVID or that certain comorbidities played a bigger role than others, therefore, there were less patients 

reaching old age and therefore were not alive to determine if these comorbidities could play a role in 

ventilation/mortality. 

• There would also need to be further research done to determine if there was predictability in ventilator 

time as we did not initially take into consideration that time would be skewed by earlier demise/mortality. 



This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare 

affiliated entity. The views expressed in this publication represent those of the author(s) and do 

not necessarily represent the official views of HCA Healthcare or any of its affiliated entities.

References
1. Olanipekun T, Abe T, Sobukonla T, Tamizharasu J, Gamo L, Kuete NT, Bakinde N, Westney G, Snyder RH. Association between race and risk of ICU mortality in mechanically ventilated COVID-19 patients at a safety net hospital. J Natl Med Assoc. 2022 Feb;114(1):18-25. 

doi: 10.1016/j.jnma.2021.09.003. Epub 2021 Sep 16. PMID: 34615602; PMCID: PMC8443330.

2. Grasselli G, Greco M, Zanella A, Albano G, Antonelli M, Bellani G, Bonanomi E, Cabrini L, Carlesso E, Castelli G, Cattaneo S, Cereda D, Colombo S, Coluccello A, Crescini G, Forastieri Molinari A, Foti G, Fumagalli R, Iotti GA, Langer T, Latronico N, Lorini FL, Mojoli F, Natalini
G, Pessina CM, Ranieri VM, Rech R, Scudeller L, Rosano A, Storti E, Thompson BT, Tirani M, Villani PG, Pesenti A, Cecconi M; COVID-19 Lombardy ICU Network. Risk Factors Associated With Mortality Among Patients With COVID-19 in Intensive Care Units in Lombardy, 
Italy. JAMA Intern Med. 2020 Oct 1;180(10):1345-1355. doi: 10.1001/jamainternmed.2020.3539. Erratum in: JAMA Intern Med. 2021 Jul 1;181(7):1021. PMID: 32667669; PMCID: PMC7364371.

3. Suleyman G, Fadel RA, Malette KM, Hammond C, Abdulla H, Entz A, Demertzis Z, Hanna Z, Failla A, Dagher C, Chaudhry Z, Vahia A, Abreu Lanfranco O, Ramesh M, Zervos MJ, Alangaden G, Miller J, Brar I. Clinical Characteristics and Morbidity Associated With Coronavirus 
Disease 2019 in a Series of Patients in Metropolitan Detroit. JAMA Netw Open. 2020 Jun 1;3(6):e2012270. doi: 10.1001/jamanetworkopen.2020.12270. PMID: 32543702; PMCID: PMC7298606

4. Bellan M, Patti G, Hayden E, et al. Fatality rate and predictors of mortality in an Italian cohort of hospitalized COVID-19 patients. Sci Rep. 2020;10(1):20731. Published 2020 Nov 26. doi:10.1038/s41598-020-77698-4

5. Haase N, Plovsing R, Christensen S, Poulsen LM, Brøchner AC, Rasmussen BS, Helleberg M, Jensen JUS, Andersen LPK, Siegel H, Ibsen M, Jørgensen V, Winding R, Iversen S, Pedersen HP, Madsen J, Sølling C, Garcia RS, Michelsen J, Mohr T, Mannering A, Espelund US, 
Bundgaard H, Kirkegaard L, Smitt M, Buck DL, Ribergaard NE, Pedersen HS, Christensen BV, Perner A. Characteristics, interventions, and longer term outcomes of COVID-19 ICU patients in Denmark-A nationwide, observational study. Acta Anaesthesiol Scand. 2021 
Jan;65(1):68-75. doi: 10.1111/aas.13701. Epub 2020 Oct 3. PMID: 32929715.

6. Rosenthal N, Cao Z, Gundrum J, Sianis J, Safo S. Risk Factors Associated With In-Hospital Mortality in a US National Sample of Patients With COVID-19 [published correction appears in JAMA Netw Open. 2021 Jan 4;4(1):e2036103]. JAMA Netw Open. 2020;3(12):e2029058. 
Published 2020 Dec 1. doi:10.1001/jamanetworkopen.2020.29058

7. Aksel G, İslam MM, Algın A, et al. Early predictors of mortality for moderate to severely ill patients with Covid-19. Am J Emerg Med. 2021;45:290-296. doi:10.1016/j.ajem.2020.08.076

8. de Almeida-Pititto B, Dualib PM, Zajdenverg L, et al. Severity and mortality of COVID 19 in patients with diabetes, hypertension and cardiovascular disease: a meta-analysis. Diabetol Metab Syndr. 2020;12:75. Published 2020 Aug 31. doi:10.1186/s13098-020-00586-4

9. Chu Y, Yang J, Shi J, Zhang P, Wang X. Obesity is associated with increased severity of disease in COVID-19 pneumonia: a systematic review and meta-analysis. Eur J Med Res. 2020 Dec 2;25(1):64. doi: 10.1186/s40001-020-00464-9. PMID: 33267871; PMCID: PMC7708895.

10. Dorjee K, Kim H, Bonomo E, Dolma R. Prevalence and predictors of death and severe disease in patients hospitalized due to COVID-19: A comprehensive systematic review and meta-analysis of 77 studies and 38,000 patients. PLoS One. 2020 Dec 7;15(12):e0243191. doi: 
10.1371/journal.pone.0243191. PMID: 33284825; PMCID: PMC7721151

11. Pandita A, Gillani FS, Shi Y, Hardesty A, McCarthy M, Aridi J, Farmakiotis D, Chiang SS, Beckwith CG. Predictors of severity and mortality among patients hospitalized with COVID-19 in Rhode Island. PLoS One. 2021 Jun 18;16(6):e0252411. doi: 
10.1371/journal.pone.0252411. PMID: 34143791; PMCID: PMC8213072.

12. Bastos GAN, Azambuja AZ, Polanczyk CA, Gräf DD, Zorzo IW, Maccari JG, Haygert LS, Nasi LA, Gazzana MB, Bessel M, Pitrez PM, Oliveira RP, Scotta MC. Clinical characteristics and predictors of mechanical ventilation in patients with COVID-19 hospitalized in Southern 
Brazil. Rev Bras Ter Intensiva. 2020 Oct-Dec;32(4):487-492. doi: 10.5935/0103-507X.20200082. PMID: 33263703; PMCID: PMC7853673.

13. Monteiro AC, Suri R, Emeruwa IO, Stretch RJ, Cortes-Lopez RY, Sherman A, Lindsay CC, Fulcher JA, Goodman-Meza D, Sapru A, Buhr RG, Chang SY, Wang T, Qadir N. Obesity and smoking as risk factors for invasive mechanical ventilation in COVID-19: A retrospective, 
observational cohort study. PLoS One. 2020 Dec 22;15(12):e0238552. doi: 10.1371/journal.pone.0238552. PMID: 33351817; PMCID: PMC7755188.

14. Kim L, Garg S, O'Halloran A, Whitaker M, Pham H, Anderson EJ, Armistead I, Bennett NM, Billing L, Como-Sabetti K, Hill M, Kim S, Monroe ML, Muse A, Reingold AL, Schaffner W, Sutton M, Talbot HK, Torres SM, Yousey-Hindes K, Holstein R, Cummings C, Brammer L, Hall 
AJ, Fry AM, Langley GE. Risk Factors for Intensive Care Unit Admission and In-hospital Mortality Among Hospitalized Adults Identified through the US Coronavirus Disease 2019 (COVID-19)-Associated Hospitalization Surveillance Network (COVID-NET). Clin Infect Dis. 
2021 May 4;72(9):e206-e214. doi: 10.1093/cid/ciaa1012. PMID: 32674114; PMCID: PMC7454425.

15. Simonnet A, Chetboun M, Poissy J, Raverdy V, Noulette J, Duhamel A, Labreuche J, Mathieu D, Pattou F, Jourdain M; LICORN and the Lille COVID-19 and Obesity study group. High Prevalence of Obesity in Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) 
Requiring Invasive Mechanical Ventilation. Obesity (Silver Spring). 2020 Jul;28(7):1195-1199. doi: 10.1002/oby.22831. Epub 2020 Jun 10. Erratum in: Obesity (Silver Spring). 2020 Oct;28(10):1994. PMID: 32271993; PMCID: PMC7262326.

16. Mahdavinia, M., Foster, K.J., Jauregui, E., Moore, D., Adnan, D., Andy-Nweye, A.B., Khan, S., & Bishehsari, F. (2020). Asthma prolongs intubation in COVID-19. The journal of allergy and clinical immunology. In practice, 8(7), 2388-2391. https://doi.org/10.1016/j.jaip.2020.05.006


