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Appendix 1: Normal values 
 

For arterial blood gas and lactate measurements, normal values from the clinical laboratory at 

the Deventer Hospital were used: 

 

 Lower limit of 

normal 

Upper limit of normal 

PaO2 9.5 kPa 13.5 kPa 

PaCO2 4.2 kPa 6.2 kPa 

Serum lactate 0.50 mmol/L 2.20 mmol/L 
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In other places, the most applicable set of normal values was taken from published literature. 

 

Ideal body weight (kg) was calculated as 1: 

Height was in cm. 

Male: 

 Ideal weight = 0.79 × height – 60.7 

Female: 

 Ideal weight = 0.65 x height – 42.8 

 

 

Resting V̇O2 (mL/min/kg, actual body weight) was compared to published normal values 

(mean ± SD): Male < 65 years 3.03 ± 0.33, male ≥ 65 years 2.84 ± 0.34, female < 65 years 

3.32 ± 0.46, and female ≥ 65 years 2.82 ± 0.37 2.  

V̇O2 was considered abnormal if it exceeded mean ± 2 × SD. 

 

Predicted V̇O2 max (L/min) was calculated as 1: 

Body height was in cm, age in years. 

Male: 

If actual weight ≥ ideal weight: 

 V̇O2 max = 0.0337 × height – 0.000165 × age × height – 1.963 + 0.006 × weight (actual 

– ideal) 

If actual weight < ideal weight: 

 V̇O2 max = 0.0337 × height – 0.000165 × age × height – 1.963 + 0.014 × weight (actual 

– ideal) 



Female: 

 V̇O2 max = 0.001 × height × (14.783 – 0.11 × age) + 0.006 × weight (actual – ideal) 

Age of 30 years was used for adults < 30 years. V̇O2 peak of  > 84% of V̇O2 max was considered 

normal 3. 

 

Metabolic equivalent for task (MET). Ratio of V̇O2 peak (mL/min) over V̇O2 during resting 

metabolic rate (RMR) measurement 4. 

 

V̇O2/WR. An increase in V̇O2 of 8.5-11.5 mL/min per W external exercise was considered 

normal 5. When plotted in the same graph with a tenfold difference in scale (as in panel 1), 

the increases of V̇O2 and workrate should run almost parallel. 

 

Recovery of V̇O2 after exercise. Half-time shorter than 100 s was considered normal 6. 

 

Predicted maximum heart rate (HR in bpm) was calculated as 1: 

 Predicted maximum HR = 220 – age (years)   

 

Heart rate reserve (HRR in bpm) was calculated as:  

 HRR = predicted peak HR (bpm) – observed peak HR (bpm).  

If maximum exercise is delivered, heart rate reserve should be < 15 bpm 1, 3. 

 

Predicted maximum O2-pulse (in mL/heart beat) was calculated as 1, 3: 

Predicted maximun O2-pulse = predicted V̇O2 max / predicted maximum heart rate 

If maximum exercise is delivered, O2-pulse should be >80% of predicted O2-pulse.  

 



V̇E/V̇CO2. Values < 34 at the AT and < 36 at peak exercise were considered normal 1, 3. 

 

P(a-ET)CO2. Normal values at rest were -0.04 ± 0.39 kPa, and at peak exercise -0.55 ± 0.43 

kPa 7. 

 

P(ET-E)CO2. A value of < 1.7 kPa at peak exercise was considered normal 1. 
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