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Soldiers' load carriage performance in high mountains: a physiological 

study. 

 This study was designed to evaluate load carriage performance walking at different speeds and different 

carrying loads at high altitudes. 12 Indian Army Soldiers were acclimatized at 2 different high altitudes 

(3,505m and 4,300m). They walked for 10 minutes at 2 different speeds (2.5 km/h and 3.5 km/h) 

carrying no loads and 3 magnitudes of body weight (BW) = 10.7 kg, 21.4 kg and 30 kg. Maximal oxygen 

consumption was measured at sea level and the 2 high altitudes which calculated respective relative 

workloads for the soldiers. When walking at the higher altitudes the participants had significant 

reductions in maximal oxygen consumption. Physiological parameters including energy expenditure and 

heart rate increased with greater load, altitude and speed. The soldiers expressed that when walking 

faster they were exerting more energy at high altitudes. The following recommendations were made 

based on load carriage performance of the participants on level ground at two altitudes: 

 

 

 

Higher altitudes create additional physiological work for the body. Altitude 

intensity, speed, load carriage and gradient are all factors that need 

careful consideration when walking at altitude.  
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"At 3,500m at 0% gradient, a load of 32% BW is allowed for 

long durations, such as 8-hrs, with rest, water, and food. 

45% BW is recommended at 3,500m for 2-hrs. At 4,300m 

at 0% gradient, a load of 32% and 45% BW at a speed of 

3.5km/h is recommended for 2-hrs. 45% BW is permitted 

for 8h at a slower speed. Below 32% BW are better for 

long durations at both altitudes at 2.5–3.5 km/h on level 

ground. " Long durations climbing steep gradients, fluid 

loss, exhaustion, and injuries were excluded from this 

study so these results would not be applicable for these 

factors. 
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