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Abstract 
 
Purpose: The capability of load carriage is essential for military personnel since they are 
often required to carry external load. In planning operations, it is important to know the time a 
soldier can sustain a given work-rate without fatigue. The purpose of this study was to 
examine differences between load (combat gear, CG) and no load (NL) in female and male 
soldiers on aerobic capacity heartrate (HR) and oxygen-consumption (VO2) during a graded 
treadmill protocol.  
 
Methods: 18 volunteer soldiers (9 women), performed a graded treadmill test with and 
without CG. Treadmill stages included speeds of 5.4 and 8 km/h at 0% incline and increased 
2% (3 min stages) until exhaustion. To compare means paired t-test was performed. 
Independent sample t-test were used to analyze differences between sexes, P-value was set of 
< 0.5.  
 
Results: All soldiers completed 4 stages with both NL and CG, where time to exhaustion 
with NL was longer (11.5±2.2 min women, 10.2±2.7 min men) compared to CG with no sex 
difference (p=0.27). Female soldiers were 11±8.6 kg lighter than men but had different work 
position so personal CG weighed more (16.2±3.3 kg) than mens´ CG (12.5±1.6 kg; p=0.01). 
Comparing NL and CG, absolute VO2 (L/min) were higher with CG at submaximal stages for 
both sexes, which tended to disappear when expressed per body (and CG) weight. However, 
VO2peak were lower with CG in absolute and relative terms for both sexes (p<0.03 for all), 
except for women’s VO2peak (L/min; p=0.14). Submaximal HR was higher, but peak HR was 
the same between NL and CG, for both women and men. 
 
Studying sex differences, for each submaximal stage and at exhaustion (NL and CG), women 
had lower absolute VO2 (L/min) compared to men (p<0.05 for all). However, relative to body 
(fat-free-mass) and CG-weight, the difference in VO2 (ml/kg/min) between sexes disappeared 
at submaximal/peak stages. There were no sex differences in HR either in NL or CG. 
 
Conclusions: Load carriage affects soldier’s physical capacity and shortens their time to 
exhaustion significantly. Female soldiers weighed less and carried more CG, but for the same 
treadmill stage had lower absolute VO2 than men, but relative VO2 (ml/kg/min) removed the 
sex differences.  
 
Operational Relevance:  



 

 

To plan and manage operations, it is necessary to know workload limits for soldiers in order 
to predicate maximum sustainable worktime. Assessing soldiers’ work performance without 
load carriage will overestimate their maximum work capacity, possibly leading to increased 
fatigue and impaired operational effectiveness. 
 
 
 
 


