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Cardiorespiratory Responses of Pilots to Maximal Exercise Loading

Choong Hwan Kwak, M.D., Jae Hoon Bae, M.D., Tae Hyung Min, M.D.
The 11th Aeromedical Group
Hi Myung Park, M.D., Yoo Jin Kim, MB.A, Yoo Young Kim, Ph.D.,
Yoo Moon Kim, M.D.,, Jong Suk Kim, M.D.
Sports Science Research Institute, Yu-Sung Sports Plaza, Taegu, Korea

‘Background : To provide some fundamental physiological basis for the physical training

of pilots to improve orthostatic intolerance, cardiorespiratory responses to the symptom-limited

maximal exercise loading were studied in pilots and non-pilots, and the results were compared.

Method : Cardiorespiratory responses to the symptom-limited maximal exercise loading by

Bruce protocol was studied in 11 pilots and 11 matched controls (non-pilots).

Results . Comparisons of various data at maximal exercise in the pilots with those in the
controls revealed that RR, Vg/M?, Vg/VO,, Vg/VCO,, V1/VC and Vg/MVV as well as HR,
VO,, O; pulse and AT showed no significant difference.

Conclusion : The fact that the aerobic power in the pilots is not superior to that in the

controls seems to emphasisze the necessity of aerobic endurance training along with muscular

strength training to improve orthostatic tolerance of pilots flying modern high-performance

aircrafts.

KEY WORDS : Pilots - Aerobic exercise training - Orthostatic tolerance.
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Table 1. Demographic characteristics of controls and

pilots
Control Pilot
(n=11) (n=11)
Age(year) 26.1+ 1.64 25.9+ 1.53%
Height(cm) 171.3% 4.22 170.4+ 8.38
Weight(kg) 69.2:+ 8.50 65.4+8.85

Flight time(hr) - 583.3+ 448.43

Values are mean+ SD.
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Table 2. Maximal heart rate (HR max), oxygen up-
take (VO; max), and their derivatives

Control Pilot

(n=11) (n=11)
HR max(beat/min) 198.6+ 9.07 195.846.71
VO, max(mlkg/min)  55.1+ 9.68 56.7+ 5.12
MET’s 15.842.77 16.0+ 1.58
0, pulse(mbear) 19.0+3.13  19.2+ 1.68

Values are meant SD.
MET’s=metabolic equivalents.
All differences are not significant.

Table 3. Anaerobic threshold (AT) and its derivati-

ves
Control Pilot
(n=11) (n=11)
AT(L/min) 2.07+0.291 1.9940.316

AT/VO, max(%) 551 +529
Values are meand+ SD.
All differences are not significant.

53.5 +4.92

Table 4. Respiratory rate(RR), minute ventilation
(VE). and ventilatory equivalents for oxygen
and carbon dioxide (Ve/VO2 & Ve/VCO3)
at maximal exercise

Control Pilot

(n=11) (n=11)
RR(min) 51.1+10.72 47.9+ 5.41
Vg/M2(L/min) 72.9+ 11.78 71.0+ 8.34
VE/VO,q 34.9+ 247 33.9+ 2.84
VE/VCOq 31.4+ 1.86 31.1+ 2.95

Values are meanz SD.
All differences are not significant.

(VEe/M2), Vg/VO, B VE/VCO,2, 33L& Table 49}
Zo] ol EF7} FFAtelo] & Holrt gt
=3 HYLFA 9 Voo veol dig v (vpyve) st
Vel Mvvel i ¥](Vg/MVV)E Table 59 Zo]
A FTzhe] FJ7 Apolzt AATH
| ot

gdukA 0 8 VO, maxe NA Y Fitax T
Hul 529 4 - @A A 715& Ve
2 A7) AX T3 F5FEE T AHRAIA
VO, max7} Z7}8taL, 2 F7te] Axe= ¥4

Ty

Table 5. Ratios of tidai volume to VC(Vi/VC) and
mimute ventilation(Vg) to Maximal Volun-
tary Ventilation(Ve/MW) at maximal exer-

cise
Control Pilot
(n=11) (n=11)
Vi/VC(%) 474+ 547 43.8+ 4.57
Ve/MVV(%) 66.5+ 12.02 58.7+11.05

Values are meanz SD.
All differences are not significant.
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