200 VOJENSKE ZDRAVOTNICKE LISTY

ROCNIK LXVII, 1998, &. 5

613.21:355.525"324"

ESTIMATION OF THE DAILY ENERGY
EXPENDITURE OF PILOTS STAYING IN THE
TRAINING CAMP DURING THE WINTER

Anna KOS, Jerzy BERTRANDT, Jan CHAS
Military Institute of Hygiene and Epidemiology, Warsaw
Poland

In the present-day life conditions, the number
and intensity of heavy physical work, which has to
be done by an average man in every day life,
decreases. Physical efforts are still an element of
much kind of the professional jobs. They have been
and will be a part of general human activity.
Together with decreasing number of physical
efforts, organism’s abilities of adaptation decreases
and its limits may be crossed by an even small
effort. Therefore, the knowledge about energy
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V souéasnych Zzivotnich podminkach se snizuje
¢etnost a intenzita tézké fyzické prace, ktera musi
byt vykonavana primérnym &lovékem v kazdoden-
nim Zivot&, Fyzicke usili je stale jesté prvkem mnoha
druhl profesionalnich zaméstnani. Bylo, je a bude
soutasti vdeobecné lidské cinnosti. Spole¢né se
snizujicim se mnozstvim fyzického usili se snizuji
schopnosti organismu adaptovat se a jeho hranice
mohou byt piekrodeny i jenom malou namahou.
Tudiz znalost o vydeji energie organismu, ktery je
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expenditure of organism, burdened by work,
creates the possibility of dosing the burden,
proportionally to the organism's abilites of ef-
ficiency. The knowledge of the energy expenditure,
which is a basic criterion of organism's work
burden, allows classifying the work to the different
categories: light, medium heavy, heavy and very
heavy. Estimation of the energy expenditure
amount of the different daily activities including
relaxation allows to establish the daily energy
expenditure value. This is a base of preparation of
the nutritional norms for different population
groups, homogeneous according to sex, age and
body mass, doing the same work and staying in the
same exterior environmental conditions. It should
be underlined that the food energy value is a very
important factor, because it is requisite for proper
use of all nutritive elements by human organism.

The elementary condition of proper nutrition is
keeping the energy balance between organism’s
energy losses and the energy delivered with food. It
is known that long-lasting and unbalanced nutrition
leads to health disturbances both in case of
malnutrition and surplus of energy and nutritive
elements.

If the amount of energy delivered with food is
lower, than human's requirement we have got the
negative energy balance.

First of all, it causes the significant decrease of
body mass. Long-lasting deficiency of energy may
lead to serious functional and morphological
disturbances. On the contrary, excessive calorie
intake compared to the real energy requirement
leads to body mass increase, overweight and
obesity together with disturbances known as
civilisation diseases.

Problems, regarding the energy expenditure
estimation, food nutritive value and energy
balances, are very important, particularly in the
army. Proper balance of energy, expended during
training, is very important from medical point of
view and has an influence on keeping proper
psychophysical condition.

To increase the fitness and to keep proper
physical condition once a year every Polish military
pilot is obliged to stay four weeks in the training
camp.

The aim of this work was the estimation of daily
energy expenditure of pilots staying in the training
camp in the Tatra Mountains in winter.

The total of 27 pilots aged 35 in average and of
mean body mass of 77 kg were examined. Energy
expenditure was calculated by Energy Expenditure
Measurement Type WE 3. In this apparatus the
energy expenditure value was calculated from
minute ventilation of lungs, based on Datta-
Ramanathana's factor, taking into consideration an
air temperature, intermediary pressure factor for
Poland and the factor verifying measurements of
the intermediary calorimetric model method.

zatizen praci, vytvali moznost davkovani zatéze
proporcionainé k schopnostem vykonnosti organis-
mu. Znalost vydeje energie, coZ je zakladnim krité-
riem pracovni zatéze organismu, dovoluje klasifika-
ci prace do riznych kategorii: lehka, stfedné tézka,
tézka a velmi tézka. Odhad mnozstvi vydeje ener-
gie v riznych dennich &innostech v&etné odpocinku
dovoluje stanovit hodnotu denniho vydeje energie.
To je zéklad pfipravy nutriénich norem pro riizné
skupiny populace, homogenni podle pohlavi, véku
a télesné hmotnosti, které vykonavaji stejnou praci
a pobyvaiji ve stejnych vnéjsich Zivotnich podmin-
kach. Mélo by se zdlraznit, Ze energeticka hodnota
potravy je velmi dllezitym faktorem, protoZe je ne-
zbytnosti pro fadné pouzivani v&ech nutri¢nich prv-
ki lidskym organismem.

Zakladni podminkou spravné vyzivy je udrzovani
energetické bilance mezi pfijmem energie, ktera je
dodavana jidlem, a vydejem energie. Je znamo, Ze
dlouhotrvajici a nevyvazena strava vede k poru-
cham zdravl jak v piipadé podvyZzivy, tak nadbytku
energie a nutri¢nich prvkd.

Pokud je mnoZstvi energie dodavané jidlem nizsi
nez pozadavek organismu, energetickd bilance je
negativni.

Pfedevsim to zplsobuje znaény ubytek télesné
hmotnosti. Dlouhotrvajici nedostatek energie mize
vést k vaznym funkénim a morfologickym porucham.
Na druhé stran& nadmérny pfijem kalorii ve srov-
nani se skute¢nym pozadavkem energie vede ke
zvyeni télesné hmotnosti, nadvahy a obezity
spole¢né s poruchami, které jsou znamé jako civili-
zacni nemoci.

Problémy tykajici se odhadu vydeje energie, nu-
tricni hodnoty potravy a energetické bilance jsou
velmi dllezité zvlasté v armadé. Spravna bilance
energie, ktera je vydana b&éhem vycviku, je velmi
dllezita ze zdravotnického hlediska a ma vliv na
udrzovani fadného psychofyzického stavu.

Pro zvy$eni zdatnosti a udrzeni radné télesné
kondice je jednou za rok kazdy polsky vojensky
pilot povinen z(lstat 4 tydny ve vycvikovém tabofe.

Cilem této prace bylo odhadnout denni vydej
energie pilotl pobyvajicich ve vycvikovém tabofe
v Tatrach v zimé.

Bylo vy3etfeno celkem 27 pilotd v primé&rném
véku 35 let a o primérné télesné hmotnosti 77 kg.
Vydej energie byl vypocitan pomoci méfeni vydeje
energie typu WE 3. V tomto pfistroji byla vypogita-
na hodnota vydeje energie z minutove plicni venti-
lace na zakladé Datta-Ramanathanova faktoru, kdy
byla brana v lvahu teplota vzduchu, intermediarni
tiakovy faktor pro Polsko a faktor verifikujici méfeni
intermediarni kalorimetrické modelové metody.
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Table |

Mean daily energy expenditure of pilots staying in

Tabulka |

Primérny denni vydej energie pilott pobyvajicich ve

the training camp during the winter vycvikovém tabofe v zimé
Kind of | Duration Energy Energy Druh |  Hodnota Hodnota
activity min | expenditure value | expenditure value &innosti Trvani | vydeje energie vydeje energie
kJ/min/kg kJ/kg - kJ/min/kg kJlkg
Morni Ranni
ottt 15 0.218 3.27 porrobi 15 0218 3,27
Morning Ranni
toilet 15 0.249 3.74 hygiena 15 0,249 3,74
Breakfast 20 0.172 3.44 Snidané 20 0,172 3,44
Preparation Pfiprava
for training 15 0.114 1.71 k vycviku 15 0,114 1,71
Morning Ranni
briefing 15 0.241 3.62 hiageni 15 0,241 3,62
- 20° 1.414 28.28 - 20° 1.414 28,28
Training 70" 0.478 33.46 Vycvik 70" 0,478 33,46
Lunch 25 0.172 5.16 Obéerstveni 25 0,172 5,16
Training 135 0.478 64.53 Vyevik 135 0,478 64,53
75 0.084 6.30 75 0,084 6,30
Breaks 20 0.114 2.28 [Fleativiy | 20 0,114 2,28
Preparation Ptiprava na
for dinner 10 0.114 1.14 hiavni jidlo 10 0,114 1,14
Dinner 30 0.172 5.16 Hlavni jidlo 30 0,172 5,16
Relaxation QOdpocinek
after dinner 80 0.070 5.60 po hi. jid|8 80 0,070 5‘60
Athletic Atleticky
tralning 100 0.218 21.80 vycvik 100 0218 21,80
Supper 25 0.172 4.30 Vecefe 25 0,172 4,30
Free time 210 0.084 17.64 Volny &as 210 0,084 17,64
Evenin Vecemi
o 15 0.249 3.78 [ nygiena 15 0,249 3,78
Sleep 540 0.070 37.80 Spanek 540 0,070 37,80
* Preparation of the slope * Pfiprava svahu
** Skiing ** LyZovani

The daily energy expenditure was calculated by
adding the costs of typical training activities for
every training day. The daily energy expenditure of
training activities resulting from the day schedule
was calculated as a sum of energy expenditure
measurements. Caloric costs of such activities as
sleeping, eating, morning and evening toilet and
others, were calculated, based on previously per-
formed studies, using ,Tables of energy expenditure
of Polish soldiers, serving in different kind of
military service®, issued by the Military Institute of
Hygiene and Epidemiology.

Typical training activities enclosed in the training
schedule are skiing on the slopes of different
difficulty levels and training in the gym (table ).

The mean energy expenditure during skiing on
the slope for less advanced was 0.695 kJ/min,
while on the slope for advanced was 0.259 kJ/min.
Caloric value of exercises in the gym was 0.304
kJ/min; football 0.617 kJ/min and spine elongation
exercises 0.709 kJ/min.

An average energy expenditure of morning
activities was 1.22 MJ, training procedures 10.78
MJ, and lunch break 0.92 MJ and sport exercises
1.68 MJ. Evening activities consisted of supper,
free time and evening toilet. - Mean energy
expenditure of evening activities was 1.98 MJ and
while sleeping 2.91MJ.

Denni vydej energie byl vypoditan pfidanim na-
mahy vynaloZzené na typické vycvikové &innosti pro
kazdy vycvikovy den. Denni vydej energie vycviko-
vych ¢&innosti vyplyvajici z denniho rozvrhu byl vy-
poditan jako soucet méfeni vydeje energie. Kaloric-
ky vydej takovych &innosti, jako je spanek, jidlo,
ranni a ve¢erni hygiena a dal$i byl vypo¢ten na za-
kladé predeSlych studii za pouziti ,Tabulek vydeje
energie polskych vojak, ktefi slouzi v riznych dru-
zich vojsk®, které byly vydany Vojenskym ustavem
hygieny a epidemiologie.

Typické vycvikové €innosti zahrnuté do vycviko-
vého programu jsou lyzovani na svazich s riznymi
urovné&mi obtiznosti a vycvik v t&locviéné (tabulka I).

Prameérny vydej energie béhem lyZzovani na sva-
hu pro méné pokrocilé byl 0,695 kJ/min, zatimco na
svahu pro pokrocilé byl 0,259 kJ/min. Kaloricka
hodnota cvi¢eni v télocviéné byla 0,304 kJ/min; fot-
bal 0,617 kd/min a cvigeni na protahovani patefe
0,709 kJ/min.

Prameérny vydej energie rannich cinnosti byl
1,22 MJ, vycvikovych postupt 10,78 MJ, poledni
pfestavky 0,92 MJ a sportovnich cvi¢eni 1,68 MJ.
Vederni &innosti se skladaly z vecefe, volného €asu
a vecgerni hygieny. Primérny vydej energie veder-
nich ¢innosti byl 1,98 MJ a pifi spanku 2,91 MJ.
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Mean daily energy expenditure was 19.49 MJ.
Morning activities covered 6.2 % of daily energy
expenditure, training 55.3 % and dinner break 4.7 %.
Sport activities made 8.7 %, evening activities 10.2
per cent and sleep 14.9 % of daily caloricity (Fig. 1).

Mean daily energy expenditure of military pilots
staying in the training camp was 19.49 MJ and was
classified according to established norms as a
heavy work.
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Primémy denni vydej energie byl 19,49 MJ. Ranni
¢innosti pokryvaly 6,2 % denniho vydeje energie,
vycvik 55,3 % a pfestavka na hlavni jidlo 4,7 %.
Sportovni aktivity tvofily 8,7 %, vederni aktivity 10,2
procent a spanek 14,9 % denniho energetického vy-
deje (obr. 1).

Primérny denni vydej energie vojenskych pilott
pobyvajicich ve vycvikovém tabore byl 19,49 MJ a
byl klasifikovan podle stanovenych norem jako téz-
ka prace.
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