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Introduction 
 
Obesity is a growing general health problem involving more 
than one third of the United States adult population. While 
obesity is considered a major risk factor for the development of 
a number of respiratory diseases, its effect in the critical care 
setting is not clear with a paucity of studies with conflicted 
results.  
 
Methods 
 
We conducted a retrospective study of patients admitted to the 
intensive care unit of our institution between September 2015 
and September 2017 with acute respiratory failure requiring 
intubation. At admission patient’s demographic information 
with height and weight were collected along with an APACHE 
II Score. Patients were followed until discharge with data 
collected on length of stay, intubation days, re-intubation, 
mortality, tracheostomy, and PEG placement. IRB approval 
was obtained #17108.  
 
The initial dataset included 231 patients. Of the original 231 
patients, 51 were excluded: 48 did not have APACHE II Scores 
and 3 patients did not have information to calculate BMI. 
Obesity was defined as BMI ≥ 30 and <70. An additional 14 
patients were excluded with BMI > 70 and one patient with 
extremely high APACHE II score. The remaining 161 patients 
were further stratified into obesity classes I, II, and III.  
 
Univariate logistic regression was employed to identify 
relationships between variables of interest and ROC analysis 
identified threshold values for continuous variables. Those 
thresholds were then used to generate indicator variables for 
logistic regression. Odds ratios were calculated to interpret 
results. 
 
Results 
 
The cohort of 166 patients included, 59 females, and 107 males, 
with 119 (71.68%) patient survivors and 47 (28.31%) died. 
Univariate logistic regression showed a very strong relationship 
between APACHE II Score and mortality (p=0.0056, odds ratio 
1.0442, 95% confidence interval 1.0127 - 1.0766). The proba-
bility of death increased by 51.08% for increasing APACHE II 
scores compared to previously calculated lower score. Gender  

 
 
was not found to be statistically significant as a predictor of 
mortality (p=0.539). ROC analysis showed a weak (0.6448) 
area under the curve with threshold of 21.5 as APACHE II 
Score. Apache II Score itself was found to be statistically 
significant in logic regression (p=0.0020) with an odds ratio of 
2.9919, 95% (CI of 1.4910, 6.0035). The probability of death 
was 74% greater for patients with calculated APACHE II scores 
≥ 21.5 as compared to those patients with APACHE II scores ≤ 
21.5. BMI was not significantly related to mortality (p=0.983), 
in the logistic regression analysis. There was no relationship 
between mortality and degree of obesity, categorized by Class 
I (BMI 30-34.9), Class II (BMI 35-39.9), Class III (BMI >40), 
and Fisher’s Exact Test p = 0.35 (Table 1). Further categori-
zation by high and low APACHE II scores > 21.5 as compared 
to those patients with APACHE II scores ≤ 21.5 also showed 
no statistical difference, Fisher’s Exact Test p = 0.66 (Table 2).  
 
Discussion 
 
The aim of our retrospective study of was to evaluate the risk 
of mortality in obese patients due to acute respiratory failure 
requiring intubation in the Intensive Care Unit (ICU). 
Admission, APACHE II Score and Body Mass Index (BMI) 
were calculated. Prior studies examined APACHE II score to 
obese patient’s outcomes. Studies examined outcomes in pa-
tients with extreme obesity,1 severe acute pancreatitis,2 sepsis,3 
and common comorbidities related to obesity.4 Our results 
suggest obese ICU patients with acute respiratory failure 
requiring intubation do not have increased mortality. Because 
our sample did not include normal weight patients, our study is 
limited. Stratifying the patients’ obesity classes (Class I, II, III), 
also showed no significant increase in mortality.  
 
Patients with a BMI over 30 kg/m2 are considered to be obese. 
Furthermore, a study of the obesity rate in the county is 39.3%, 
which is significantly higher than the California State obesity 
rate of 25.1%. Our county’s is very near to the United States 
average BMI of 39.8%.5 
 
Obesity is correlated to an increase in all-cause mortality. These 
patients are at an increased risk for developing a myriad of 
medical diseases including but not limited to: diabetes mellitus, 
hypertension, dyslipidemia, cardiovascular disease, and various 



  
 
cancers.6 Adipose tissue deposition itself may lead to 
respiratory complications such as sleep apnea and obesity hypo-
ventilation syndrome. Additionally, obese patients have an 
underlying ventilation-perfusion mismatch that causes hypoxia, 
decreased compliance of the lung, a high incidence of post-
extubation wheezing, and an increased risk of aspiration.7  
 
The mortality risk of patients under ICU management is 
measured by the APACHE II Score. APACHE II is a point-
based system, range 0 to 71, that can be used for risk 
stratification of critical illness and to compare the care received 
by patients with similar risk characteristics. APACHE II is 
based upon values of 12 routine physiologic measurements, 
age, and previous health status of the patient upon initial 
presentation. An increasing score is closely correlated with the 
subsequent risk of hospital death. The original study that 
established APACHE II used a sample size of 5790 all-cause 
ICU admissions from 13 hospitals,8 this makes it a powerful 
scoring index. This scoring system is one of the most commonly 
used in research for its simplicity and effectiveness.  
 
In our study we found that the probability of death is 74.95% 
greater for those patients with calculated APACHE II scores ≥ 
21.5 as compared to those patients with APACHE II scores ≤ 
21.5. BMI was found to not be related to mortality (p=0.983), 

based on logistic regression analysis. In patients with BMI ≥ 30, 
data failed to show any relationship between mortality and 
degree of obesity (p=0.848). 
 
Our results demonstrate that higher APACHE II score on 
admission was strongly correlated with a poorer patient 
prognosis. However, obesity was not shown to have an impact 
on mortality regardless of obesity class and gender. To our 
knowledge, this is the first study that suggests that increasing 
body mass index in patients with acute respiratory failure does 
not have significant impact on mortality.   
 
Limitations 
 
The limitations of this study, include retrospective, single 
community hospital and single ICU with limited power.  
 
Conclusion 
 
Our study suggests there is no correlation between degree of 
obesity or increasing body mass index and mortality in obese 
patients with acute respiratory failure requiring intubation. 
Larger prespective multi-institutional studies are needed to 
validate this finding. 
 

Figure 1:  

 
 



  
 
 
Table 1:  

  Class I (14) Class II (29) Class III (118) 

Survived  
10 24 82 
8.62% 20.69% 70.69% 

Died 
4 5 36 
8.89% 11.11% 80.00% 

 
 
Table 2:  

  Class I Class II Class III 

APACHE II > 21.5 
6 9 46 
9.84% 14.75% 75.41% 

APACHE II ≤ 21.5 
8 20 72 
8.00% 20.00% 72.00% 

 
REFERENCES 
 
1. Martino JL, Stapleton RD, Wang M, Day AG, Cahill 

NE, Dixon AE, Suratt BT, Heyland DK. Extreme obesity 
and outcomes in critically ill patients. Chest. 2011 
Nov;140(5):1198-1206. doi: 10.1378/chest.10-3023. Epub 
2011 Aug 4. PMID: 21816911; PMCID: PMC3205847. 

2. Khan AA, Parekh D, Cho Y, Ruiz R, Selby RR, 
Jabbour N, Genyk YS, Mateo R. Improved prediction of 
outcome in patients with severe acute pancreatitis by the 
APACHE II score at 48 hours after hospital admission 
compared with the APACHE II score at admission. Acute 
Physiology and Chronic Health Evaluation. Arch Surg. 
2002 Oct;137(10):1136-40. doi: 10.1001/archsurg.137. 
10.1136. PMID: 12361419. 

3. Papadimitriou-Olivgeris M, Aretha D, Zotou A, 
Koutsileou K, Zbouki A, Lefkaditi A, Sklavou C, 
Marangos M, Fligou F. The Role of Obesity in Sepsis 
Outcome among Critically Ill Patients: A Retrospective 
Cohort Analysis. Biomed Res Int. 2016;2016:5941279. doi: 
10.1155/2016/5941279. Epub 2016 Sep 29. PMID: 
27777948; PMCID: PMC5061945. 

4. Pi-Sunyer X. The medical risks of obesity. Postgrad Med. 
2009 Nov;121(6):21-33. doi: 10.3810/pgm.2009.11.2074. 
PMID: 19940414; PMCID: PMC2879283. 

5. Hales CM, Carroll MD, Fryar CD, Ogden CL. 
Prevalence of Obesity Among Adults and Youth: United 
States, 2015-2016. NCHS Data Brief. 2017 Oct;(288):1-8. 
PMID: 29155689. 

6. Khaodhiar L, McCowen KC, Blackburn GL. Obesity 
and its comorbid conditions. Clin Cornerstone. 
1999;2(3):17-31. doi: 10.1016/s1098-3597(99)90002-9. 
PMID: 10696282. 

7. Lim SY, Kim SI, Ryu YJ, Lee JH, Chun EM, Chang 
JH. The body mass index as a prognostic factor of critical 
care. Korean J Intern Med. 2010 Jun;25(2):162-7. doi:  

 

 
 
 

10.3904/kjim.2010.25.2.162. Epub 2010 Jun 1. PMID: 
20526389; PMCID: PMC2880689. 

8. Wagner DP, Draper EA. Acute physiology and chronic 
health evaluation (APACHE II) and Medicare reimburse-
ment. Health Care Financ Rev. 1984;Suppl(Suppl):91-
105. PMID: 10311080; PMCID: PMC4195105.  

 




