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ABSTRACT: Results from anthropometric measurements and examinations
of physical fitness of the candidates for the Polish Polar Expeditions from 1976
till 1980 are presented. The authors suggest the necessity of introducing fixed
norms of physical fitness in medical qualification of the candidates for polar
expeditions.
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1. Introduction

Beginning with the First Polar Expedition of the Polish Academy
of Sciences the state of health of the participants was determined from
the viewpoint of their capability to work under Arctic and sub-Antarctic
conditions. In the qualifying multi-specialistic medical examinations the
criteria accepted in other countries were used according to SCAR recom-
mendations. Medical examinations were supplemented with a compre-
hensive anthropological evaluation of physical condition and an efficiency
test, making possible to determine the level of physical fitness and the
course of the blood circulatory system adaptation to the strain of
exertion.

The aim of this study is to present the general characteristic of
physical condition of the candidates for Polar expeditions and the ana-
lysis of their physical fitness.

2. Material and methods

The number of candidates for Polar expeditions examined during
the period of 1976—1980 included 394 males, from 20 to 60 years old,
and 25 females. The data from the medical examination of females
were not analysed, owing to a small number of the candidates in this
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group and the lack of the norms of physical efficiency for the female
population of Poland.

Anthropometric examination included the measurements of height,
weight, chest circumference and the thickness of fatty folds in the
diagnosed places. From the obtained data Rohrer Index, Quetelet Index,
the degree of deposition of fat, using indirect caliper method, and lean
body mass (LBM) were calculated. Effectiveness of respiratory system
was determined on the basis of the parameters of forced ventilation,
measured with a Draeger spirotrone. Moreover, Spehl Index and Amar
Index, characterizing normalized lung capacity were calculated (after
deduction of the height and body weight factors).

In the examination of physical fitness energy tests were made by
means of a Schonander ELEMA cycloergometer, the applied loads de-
pended on the body weight and actual exertion possibilities of the
examined candidate. The maximal oxygen uptake — Vgemax, calculated
indirectly from ‘the Astrand and Ryhming nomogram (1954) on the
basis of the average rate of contractions of the heart in the last two
minutes of work, was used as an indicator of physical fitness. The cal-

culated Vgmax value reduced to one kilogram of body weight was
compared with the physical fitness norms for airplane pilots, worked up
in the Military Institute of Aviation Medicine.

3. Results

As regards anthropologic characteristics the examined candidates
were, in principle, within the limits of the average values for healthy
males in Polish population (Table I). The only significant differences

Table I

Anthropometric measurements of the candidates for Polish Polar Expeditions

Parameters Unit X+S.D. Range

Age T yrs 315486 20—-60
Height em 1743477 152—192
Weight kg 749483 50—104
Quetelet Index - s 430.2453.8 307.8—590.9
Rohrer Index T 1.42+0.15 1.02—1.94
Body Fat o 13.5+3.3 6.0—19.5
Lean Body Mass kg e44+72 476839
Chest Circumference (x;) - om 91.7+6.3 80—108
Spehl Tndex ) = 2188--500 1478—3359
Amar Index i 67.9-12.2 49.6—111.1
FVC 1 5.094+0.84 2875
FEV, 1 4.24-0.8 2.66.3
FEV,/FVC 7 82.3411.8 59--100
FEV, ) 1 49108 2875
FEV,/EVC % 97.643.5 85100
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were found in the measurements of height (x = 174.3 cm) as compared
with the average value (X = 169.5 cm) for Polish population (Batogo w-
skaand Stowikowski 1974).

In the examination of the state of nourishment body weight was
evaluated according to Westaw nomograms (1965). The determined
prercentage (17%) of the total number of the examined candidates with
overweight above 15%p of the proper normal body weight did not deviate
from the data for male population of Poland (Taton 1975) or the data
for other professional groups of males Lyson-Wojciechowska
1975). ‘

The energy exertion test was completed by 358 males out of the
total number of 394 candidates under examination. In 36 cases (9.14%%)
the examination was interrupted on account of incorrect adaptation to
the exertion strain mostly hypertonic reaction or extrasystoles. Moreover,
in 8 cases the maximal oxygen uptake value was not determined owing
to the overstepping of the limits of the rate of heart contractions esta-
blished for indirect method of examination.

The results from examination of physical fitness of 350 males were
analysed (Table II).

Table II
Maximal oxvgen uptake (Vo,max)
T ime mame
X+SD X+SD
o WWZOA:ZQ 76 2.5635(5397 - 3?6?&%797 N
30--39 144 2.38i03i 32.02-+7.13 .
N 74;6;49 ) 110 2.06i0.4t?7A ) 28.19{5.@77
””” 5060 44 2605+415

50—60 20 1.96 +-0.44

Due to the lack of norms for Polish population the evaluation of
physical fitness was determined after the norms used in medical exa-
mination of flying personnel. This seems reasonable since a similar level
of the capacity for work is required of the participants in polar expedi-
tions (Fig. 1).

Nearly a half of the candidates (45.4%) showed a very low level of
physical fitness. The mean Vo,max values converted into a kilogram of
body weight were for the examined candidates lower by several percent
than for e.g. a group of chemical factory workers (Szwarc and Jop-
kiewicz 1975).

Hitherto a very low level of physical fitness was not treated by the
qualifying medical board as on absolute contraindication in determina-
tion of the capability of working under polar conditions. However, in
the face of the evidence of an alarmingly level of physical fitness of the
examined candidates it seems necessary to introduce the requirement
of a minimal level of the Vo, max values, as one of the conditions for
admission to the participation in polar expeditions. The value of the
maximal oxygen uptake reflects capacity for work under aerobic con-
ditions. The Vo, max values keep within the limits the range of strains
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Fig. 1. Maximal oxygen uptake in relation to standardized norms of Vo, max

that man is able to endure during a long time without a serious distur-
bance of homeostasis, promptly increasing lassitude and overstrain of
the organic system (Kozltowski et al. 1968). People with a low exer-
tion power are additionally handicapped as regards their capacity for
work by the lowering of the level of strains, at which anaerobic processes
increase in the exertion metabolism (Kozlowski 1973). This is a
serious limitation of the already low potentiality for exertion.

Practical experience of the physicians participating in the first three
polar expeditions confirms by evidence the necessity of introducing de-
finite requirements as regards capacity for exertion, at the selection of
the candidates for further expeditions.

As the main causes of accidents and connected with them injuries
and traumas the following were mentioned among others (Kuntze,
Dubickiand Domaszuk 1980):

— overtaxing with strenuous physical labour of unlimited duration,

— unpreparedness of scientific staff for exhausting physical work,

— injuries connected with taking part in winter sports, recreational

activities, etc.

More exacting requirements of a higher level of physical fitness
may contribute to a decrease of the number of accidents and injuries,
causing serious problems as well with respect to the safety of the parti-
cipants in the expeditions, as the possibilities of realization of the propo-
sed research program.

The course of the polar expeditions, until this time, allows to deter-
mine the level of the strains the participants are exposed to. The most
important of them are:

— exceptionally unfavourable climatic conditions,

— physical work in a dangerous terrain,

— intermittently, high intensity of physical work.
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It should be emphasized that participants in polar expeditions must
be prepared for a limitation of the possibility of bodily exertion already
at the beginning of the expedition — on board of a ship at sea. This
is connected with a decrease of natural locomotive activity and putting
on flesh, which occurs quite often. The lowering of the level of physical
fitness was also observed during the stay in Antarctica (Halter, and
Kowalski — unpubl. data).

The comparison of the tasks of the participants in polar expeditions
with the level of physical fitness determined in medical examinations
of the candidates indicates the necessity of introduction into the qualify-
ing examinations of the requirement of an established minimal level of
physical fitness to be used as a basic criterion of the capacity for work
under polar conditions.

\

4. Summary

Measurements and evaluation of physical fitness and physical development
»f the candidates for polar expeditions were carried out in 1976—1980. The measu-
rements were made during multi-specialistic qualifying examinations. In anthro-
pological examinations no significant differences were found as compared with
the average values for male population of Poland (Table I). The general level
of physical fitness of the examined candidates was estimated as pretty low.
Nearly a half of the candidates (45.4%) showed a very low level of physical
fitness (Fig. 1).

It is suggested, therefore, that a minimum of the required level of physical
fitness should be introduced into the qualifying medical examinations, to be
used as a criterion of the capacity for work under polar conditions.

5. Pesiome

B roger 1976—1980 mpoBomMiack oOueHKa (H3AYECKOro pa3BHTAA M pabOTOCIHOCOGHOCTH
KaHJMOaTOB Ha ITOJIbCKHE IOIAPHbIC IKcneauumn. HasBaHHbIE IapaMeTphI ONpENCIsINCh B XOI€
MHOTOCTOPDOHHHUX KBaM(HKALMOHHBIX HCCIeNOBaHHN. B pe3yapTaTe aHTPOIOJIOTHYECKAX HCCIIe-
IOBaHMH KaHIUJATOB HE YOAJIOCh YCTAHOBHTH CYIIECTBEHHBIX PA3HHMI[ IO CPABHEHHIO CO CPEIHUMM
IOKa3aTeNsAMHA MYXXYHH IOJIbCKOM nomyssiuun (tabmuma I). OOwmmit yposeHb ¢u3unueckoit paboro-
CrocOGHOCTH KaHAMIATOB OLEHHBAJICS KaK HW3KHM, NPH 9EM II04TH moiosdHA (45,4%) xapakTe-
pH30BajlaCh O4YE€Hb HH3KMM 3HAYE€HHEM 3TOro mapamertpa (puc. 1).

TTomyepkuBaeTCss HEOOXOAMMOCT MNPHAATH B KBATH(OHKAIMOHHBIX HMCCIEJOBAHASX OIpEIe-

JIEHHBIH YPOBEHb PabOTOCIOCOOHOCTH M CYHTATH €ro KPHTEPHEM PaboTOCIIOCOGHOCTH B IOMAPHBIX
YCIIOBHSIX.

6. Streszczenie

Dokonano oceny wydolnosci fizycznej i rozwoju fizycznego kandydatéw do
polskich wypraw polarnych w latach 1976—1980. Pomiary wymienionych para-
metréw wykonywano podczas wielospecjalistycznych badan kwalifikacyjnych. W
badaniach antropologicznych nie stwierdzono istotnych réznic w pordéwaniu z prze-
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cietnymi warto$ciami dla mezczyzn populacji polskiej (tabela I). Og6élny poziom
wydolno$ci fizycznej badanych kandydatéw oceniono jako niski, przy czym prawie
polowa badanych (45.4%) charakteryzowala sie bardzo malg wydolnoscig fizyczng
(rys. 1).

Sugeruje sie potrzebe wprowadzenia w badaniach kwalifikacyjnych minimal-
nego wymaganego poziomu wydolnosci fizycznej i traktowania go jako kryterium
zdolno$ci do pracy w warunkach polarnych.
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