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Aim
We aimed to explore whether resting energy expenditure (REE) 

estimated by a bio-impedance analysis (BIA) device or by the Harris-

Benedict (HB) equation, and total energy expenditure (TEE) estimated 

by a BIA device may provide an alternative for indirect calorimetry (IC) 

and physical activity level (PAL) measurements in patients with head 

and neck cancer (HNC) prior to surgery.

Conclusion
In this sample of HNC patients, REE estimated by HB or BIA, and 

estimated TEE do not adequately agree with measured REE and TEE, 

respectively. Estimates of REE and TEE were widely distributed, and 

estimated TEE overestimated measured TEE. Therefore, our results 

suggest that IC and accelerometer measurements cannot be replaced 

by BIA and HB estimates.

Background

Resting energy expenditure (REE) and total energy 

expenditure (TEE) may be altered in patients with head 

and neck cancer (HNC). 

Results
• 19 HNC patients (61.9±6.6 y; 63% male; stage 1: n=5, stage 2: n=9, 

stage 4: n=5) were included.

• REE: agreement between BIA and IC (ICC=0.40, 95% CI: -0.06-0.72) 

and between HB and IC (ICC=0.46, 95% CI: 0.02-0.75) was not 

adequate.

• TEE: agreement between BIA and IC was not adequate (ICC=0.14, 

95% CI: -0.21-0.51). 

• Bland-Altman plots for REE: mean difference of 35 kcal (p=0.731, 

limits of agreement [LOA]: 989; -919 kcal) for BIA vs. IC, and -66 kcal 

(p=0.525, LOA: 798; -929 kcal) for HB vs. IC. 

• Mean difference of TEE for BIA vs. IC was 491 kcal (p=0.02, LOA: 

2146; -1164 kcal).

Methods
• REE was measured by IC (Cosmed k4b2). 

• REE estimated by BIA (Bodystat1500) using the Brozek

& Grande equation, and by adapted HB equation (Roza

& Shizgal, 1984) were compared to measured REE. 

• TEE estimated by BIA, i.e., from REE and reported 

physical activity was compared to measured TEE (REE 

by IC and daily PAL [MET equivalents] as measured by 

accelerometer [SWP3]).

• Agreement was explored with ICC (two-way mixed) and 

Bland Altman plots. 

• ICC ≥0.80 was considered adequate, p-value <0.05 

was considered significant.
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Figure 1. Bland Altman plots depicting resting energy expenditure (REE) measured with indirect calorimetry (IC; Cosmed) versus 

Harris-Benedict (HB) estimates (A) and REE measured with IC versus bio-impedance analysis (BIA) estimates (B) 

Figure 2. Bland Altman plots depicting total energy expenditure (TEE) measured with indirect 

calorimetry (IC; Cosmed) plus accelerometer (SWP3) versus TEE bio-impedance analysis (BIA) 

estimates
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