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A retrospective study in the severity of Covid-19 infection in obese patients at 
Arrowhead Regional Medical Center (ARMC)
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Evaluating the possible correlation between obesity 
and COVID-19 severity in patients admitted to ARMC 
from  October 1 to December 27, of 2020; including: 
mortality rate, intubation status, AKI, and acute cardiac 
injury (ACI).

The coronavirus pandemic (COVID-19) became 
widespread since beginning in 2019. Multiple studies have 
shown a positive correlation between obesity and the severity of 
COVID-19 infection. In San Bernardino county, the prevalence 
of obesity is higher than the overall prevalence of obesity in 
California.

This is a retrospective cohort study of patients admitted to 
ARMC with a diagnosis of COVID-19  that was confirmed with 
either a nasopharyngeal swab or RT-PCR. Exclusion criteria for 
this study are: BMI less than 18.5, pregnant at the time of 
admission, did not receive standard of care treatment for 
COVID-19, end stage renal disease on hemodialysis, 
decompensated liver cirrhosis, respiratory failure with oxygen 
dependence, heart failure with reduced ejection fraction of less 
than 30% or actively receiving chemotherapy. 

A total of 308 patients were included in the final analysis. 
More than half (56.8%, n=175) were males. The average age 
was 59.5 (SD=15.19) years and the average BMI was 33.2 
(SD=9.07) kg/m2. More than half (58.7%, n=181) were obese 
(BMI>=30 kg/m2). Ages were categorized into <45 (15.9%, 
n=49), 45-64 (47.4%, n=146),  and >=65 (36.7%, =113).Overall, 
there was no statistically significant association between BMI 
and intubation status, ICU admission or mortality (all p-
values>0.05). For subgroup analyses stratified by age, there 
was no statistically significant association between BMI and 
intubation status, ICU admission, or mortality (all p-
values>0.05). However, advance age is a significant predictor of 
increasing COVID-19 infection severity. In addition, patients with 
COVID-19 infection and acute kidney injury (AKI) are more likely 
to have a more severe complications including higher mortality 
rate.

● Overall mortality rate for 308 patients that met 
inclusion criteria is 24.03% .

● There was no statistically significant difference in 
mortality rates among the three BMI sub-groups (26% 
normal BMI, 23% overweight BMI, 24% obese BMI, 
p=0.937. Chart 1b).

● BMI status had no influence in intubation 
requirements, intensive care treatments or mortality 
among patients admitted for COVID-19 infections 
regardless of age group.

● Age was determined as a significant predictor of 
intubation, ICU requirements, and mortality.

● AKI is a significant predictor of intubation 
requirements, ICU treatment, and mortality.

● ACI was not a significant predictor of intubation 
requirements, ICU treatment or mortality for those 
less than 45 years old.

● ACI was a significant predictor of intubation, ICU 
care, and mortality for those ages 45 and older.

● The results of this study do not agree with other 
studies that showed a positive link between obesity 
and COVID-19 severity

● There is yet a meta analysis study that stratifies 
patients based on comorbidities that this study 
filtered and accounted for, and this appears to 
present confounding results when compared with 
other similar studies. 

Data Extraction
● A total of 484 patients diagnosed with COVID-19 

based on ICD-10 code admitted to ARMC from 
October 1, 2020 to December 27, 2020. 

● There were a total of 308 patients included in the 
final study population based on the exclusion criteria 
used to minimize confounding factors. (Exclusion 
criteria as indicated in figure 1).

Statistical Analysis
● This study was designed as a retrospective cohort 

study.
● The descriptive statistic will be represented as mean 

and standard deviation or continuous variable. 
Categorical variables will be presented as 
frequencies and proportions. 

● Chi-square test was used to assess association 
between BMI groups and clinical outcomes 
(mortality, ICU admission, intubation status). All 
statistical analyses were 2-sided with p value <0.05 
will be considered as statistically significant 

Results
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● There is a statistically significant difference in 
mortality among the three different age groups with a 
positive linear correlation (Mortality Rate: >65 years 
old: 38.9%, 45-64 years old: 17.1%, 18-44 years old: 
10%, p-value = 0.0001).

● Chart 1a shows mortality rates for each sub-group 
stratified by BMI with p = 1.0 for age <45; p = 0.28 for 
age 45-64; p = 0.7 for age >65. 

● The analysis results presented in Table 1 show the 
association between predictors and clinical outcomes 
conducted through the Chi-square test. 

Table 1: Sub-group Analysis of BMI Age with Clinical Outcomes
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