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Psychometric evaluation

Did the device accurately measure REE as compared to “gold standard” or “benchmark”Concurrent 
Validity

Was REE as measured by the device able predict health outcomes such as weight changePredictive 
Validity

Do repeated measures of REE by the device give the same result  Reliability

Does REE as measured by Indirect Calorimetry have value in the 
clinical setting?



Study methodology 

Rapid 
systematic 

review

Adults with 
overweight 
or obesity

Used an IC 
device to 
measure 

REE

PubMed 
and Web of 

Science

N= 4850 
unique 
articles 

identified 

N = 572 
articles for 

full text 
assessment 

N = 21 
articles 
included

Outcomes 
reported 

narratively

Study aim

To examine the validity, predictive ability and reliability of indirect calorimetry (IC) compared to all other 

forms of REE measurement in adults with overweight and obesity 



Included indirect 

calorimetry devices 

Hand-held IC 
devices (n=1)

BIA devices 
(n=1)

Whole-room 
IC (n=1)

Accelerometer 
(n=1)

Standard desktop 
(metabolic cart) (n=8)



Concurrent validity findings

Hand-held IC 
devices 

(n=6 studies)

BIA device 
(n=1 study)

Standard desktop IC 
devices 

(n=4 studies)

Accelerometer 
device 

(n=1 study)



Predictive ability for weight change  

n=4 standard desktop devices evaluated (n= 7 studies)Predictive 
ability

n=5 studies found no effectNo 
significance

n=1 study found REE measured pre-MBS predicted 1yr postop weight lossPredict 
weight loss

n=1 study found REE diet prescription = greater weight loss
Clinical utility



Reliability findings

0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

Standard destop indirect calorimeter (metablic cart) (n=6 studies)

Hand held indirect calorimter (n=2 studies)

Whole room indirect calorimetry (n=1 study)
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Reliability (ICC) of different REE measurement devices 

Whole room IC devices (n=1 study)

Hand-held IC devices (n=2 studies)

Standard desktop IC (n=6 studies)



Summary of results for indirect calorimetry (IC) 

Standard 

desktop cart 

(metabolic 

cart) IC

Hand-held IC Whole room 

IC

Accelerometry  Bioelectrical 

impedance  

Validity 

Predictive 

ability

Reliability 

More research required!

= Conflicting results           = Not assessed 



Thank-you 

◼ Email: 

william.bruce@student.bond.edu.au
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