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Introduction:  Providing optimal nutrition support therapy mandates the provision of an 

appropriate amount of calories for each patient.  Measurement of the resting energy expenditure 

(REE) through indirect calorimetry is the gold standard for determining energy needs.  This 

method may not be able to be performed on all patients and therefore predictive mathematical 

equations have been designed that estimate REE based on patient parameters. Little data exists 

regarding the use of these equations in underweight and overweight individuals.  This study 

compares indirect calorimetry with some commonly used energy expenditure equations in obese 

and underweight patients. 

Methods:  This study is a retrospective chart review that includes patients with a body mass 

index (BMI) <18.5 and >30 who were admitted to Emory University Hospital and had an 

indirect calorimetry performed between January 1, 1990 and June 30, 2013.  Patients were 

excluded if they were under 18 years of age, receiving supplemental oxygen, if their mechanical 

ventilation was leaking, if they had any amputations, spinal cord injury, or underlying chronic 

pulmonary disease.  The results of indirect calorimetry studies were compared to several 

predictive energy expenditure equations, including the Harris-Benedict equation, Penn State and 

Modified Penn State Equations, and the Mifflin-St. Jeor equation and were stratified by patient 

weight category (obese vs. underweight) and location (ICU vs. floor).  A comparison of the 

efficacy of the equations to predict energy requirements in floor and critically ill patients was 

conducted. 

Results: The only equation that was not significantly different from indirect calorimetry for 

obese patients located on the floor was the Harris-Benedict equation adjusted for 50% BM 

(p=0.013; 95% PI: -710 to 1079).  Both the Penn State and modified Penn State equations were 

not statistically different from indirect calorimetry in obese ICU patients (p=0.824; 95% PI -805 

to 777 and 0.096; 95% PI -694 to 912, respectively).  When underweight patients located on the 

floor were assessed, the Harris-Benedict equation was the only equation that was not 

significantly different from indirect calorimetry (p=0.72; 95% PI -459-482).  When these 

equations were investigated for underweight patients in the ICU, both the Penn State and 

modified Penn State equations were not statistically different from indirect calorimetry (p=0.233; 

95% PI -465 to 648 and 0.375; 95% PI -516 to 657, respectively). 

Conclusion: This data suggests that the PSU and mPSU equations may provide results more 

similar to indirect calorimetry in both obese and underweight critically ill patients.  In patients on 

the floor, this data suggests that the HBE be used in underweight patients and the HBE adjusted 

for 50% BM be used or obese patients. Further studies are needed to confirm these results. 
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