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Annotation. Health promotion aims mainly at improving biological fitness of the human being. Achievement of the full
life opportunities and satisfaction is a final, most important goal of the health promotion. Especidly important is the
promotion of the healthy individuals working in extraterrestrial environment. Collected data have shown that the most
common illnesses and causes of disability to work of the military flying personnd included 3 groups of the diseases
(about 70% of cases): cardiovascular diseases - about 35%; neuroses and psychological disorders - about 20%, and
spinal diseases - about 15% of cases. Therefore, programs of health maintaining in the flying personnel are so important.
Proposal of health protection of the aircrew and prophylactic actions are also addressing in this article.
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AnoTanist. Slcincki Tapeym. Ilponaranga 310poB st B cepeAoBUINi NJIOTIB. [ 0JI0BHOIO METOO NIPOTIAraHIH 3/I0POB’ 51
€ YJOCKOHAJICHHS JIFOTUHU Y WOro O10JIOTiYHIN 31aTHOCTL. JIOCATHEHHS JII0AeH PO3IIMPIOE 1X JKUTTEBI MOYKIUBOCTI, a
3aJIOBOJICHHS KHUTTSAM € (hiHAJBHOK, BAXKIMBIIIOK METOK MpomaraHau 340poB s. OcCOoOJHMBO BaXIMBO IIiJ dYac
MpomaraHy 3J0POBOI JIIOIWHY, MPAIIOKY0] 1032 3eMHOMY cepeaoBuIy. OTpUMaHi aHi CBiq4aTh, 10 HAHOLIBII YacTO
3aXBOpPIOBAaHHA i MIPpUYINHA He3):[aTHOCTi 0 BUKOHAaHHS Cl'[eLIiaJ'[I)HOCTi BIiICBKOBOI'O JILOTHOI'O NepCcoHaly TOPKAETHCA
TphOX Ho3o0soriuHuX Tpy (6insg 70% BumaakiB): XBOPOOU cHCTEeMH KpoBooOiry - 35%; HEeBpO3H i MCUXiYHI PO3Naan —
20%; xBopoOu xpedta — 15%. Tomy Tak Ba)JIMBO MPOTpamMyBaHHs 3aXOJIiB, SIKi MAalOTh 32 METY YTPHUMaHHs BHCOKOI
KOHJIUIIIT 3TOPOB’ S MUTOTIB. Y TMparli TaKOXK MOIaHi MPOTO3HUIIIi 10 TUIaHy 3a0e3MeYeHHsI 30POB’ S MOTPIOHOTO MEPCOHATY
JILOTHOT OJIMHHIT], @ TAKOXK MPO(GITAKTHYHUX 33X OB,

Kuro4oBi ciioBa: mponarasia 310poB’ s, BIICBK OB TbOTUUK, 310POBUI CTUIIb KHUTTSL.

Annotauus. SAcunckn Taneym. Ilponaranaa 3710poBbsi B JeTHOI cpene. Benymiei nenpio mponaraiabl 310pOBbS
SABJISICTCSA COBEPHICHCTBOBAHMEC YE€JIOBEKA B €T'0 6HOJ’IOFI/I‘I€CKOﬁHpeﬂpaCHOHO)KeHHOCTH HOCTI/I)KCHI/IH J'IIOJ:[Gﬁ pacmupsaeT
X KHU3HCHHBIC BO3MOXHOCTH, a YJOBJICTBOPCHUEC XU3HBIO ABJIACTCA (l)PIHaJ'II;HOfI, BaykKHeHIIEH 1EJIbI0 IpomaraHabl
3A0pPOBbA. Oco0eHHO BaXKHO Ipu npomaraHjic 310pOBOIo 4Y€JI0OBCKaA, pa60Ta}01uero BO BHE3EMHOM cpenac. HonyquHHe
JaHHBIC CBHIACTCIBCTBYIOT, 4YTO HauOosiee 4YacTto 3a00JeBaHUA U MIPHUYINHBI HECIIOCOOHOCTH K BBIIOIHEHUIO
CIIEIHUAaJIbHOCTHU BOCHHOI'O JICTHOT'O IMEPCOHATIA KAaCaCTCAd TPEX HO30JOTMYCCKUX I'PpYIIIT (OKOJ’IO 70% cnyqaeB): 0ose3nn
cucteMsl kpoBooOpamienus - 35%; HeBpo3bl M INcuxHueckue paccrpoiictBa — 20%; Oone3nu mo3BoHouHHKa — 15%.
H03TOMy TaK BaXXHO IIPpOrpaMMHUpPOBAHUEC MepOHpHHTHﬁ, HUMCIOIHUX ILCJIbIO Y ACPKAHUEC BEICOK OM KOHAUI NN 3JOPOBbs
JICTHOTI' O II€pCoOHAJIA. B pa60Te TaKKC IMMOKa3aHbI NPEIJIOKCHHUATIO IUIaHy obecneueHus 300pOBbLA HeO6XOJII/IM01"OJ'IeTHOMy
MIEPCOHANY JIETHOH €IMHUIIBL, a TaKKe TPO(QUITaKTHIECKUX MEPOIPUSTHIHA.

KiroueBrle ciioBa: mpomnaranga 310pOBb4, BOEHHBIH JICTUUK, SﬂOpOBBIﬁ 06p8.3 JKHU3HU.

Streszczenie: Jasinski T adeusz. Promocja zdrowia wsrodowisku lotniczym. Zasadniczym celem promocji zdrowia
jest doskonalenie cztowieka w jego dyspozycji biologicznej. Osiaganie przez ludzi petni ich zyciowych mazliwosci oraz
zyciowej satysfakcji jest finalnym, najwazniejszym celem promocji zdrowia. Szczegolnie wazna jest promocja zdrowego
cztowieka pracujacego w srodowisku ponad ziemskim. Zebrane dane wykazaly, ze najczestsze schorzeniai przyczyny
niezdolnosci do wykonywania zawodu wojskowego personelu latacego dotyczyty trzech grup schorzen (ok. 70%
przypadkow): choroby uktadu krazenia ok. 35%; nerwice i zaburzenia psychologiczne ok. 20%; choroby kregostupa ok.
15%. Stad tak wazne jest programowanie poczynan majacych na celu utrzymywanie wysokiej kondycji zdrowotnej
personelu latgjacego. W pracy ukazano takze propozycje planu zabezpieczenia zdrowotnego potrzeb personelu latajacego
jednostki lotniczej oraz poczynania profilaktyczne.

Stowa kluczowe: promocja zdrowia, pilot wojskowy , zachowania prozdrowotne.

Introduction
Execution of tasks during the flight requires adaptation of psychic and physical activity, established on the earth,
to the work in the space. It is important to show everybody, not only physicians, that fighting pilots execute complicated
combat missions in the constant time deficit. Therefore, they must concentrate on pilotage, without any burden of heath
problems, complicated persona situations or problems resulting from the occupational inconveniences. Pilots frequently
act in solitude. During flight, the Stationary Command Station (SCS) cannot help an aircrew directly or evacuate disabled
pilot from his cockpit. Modern technology enables damaged plane to land, but in several aircrafts such alucky landing is
impossible without the aid of pilot controlling the whole maneuver.
Use of several modern deck devices, protecting the man against harmful work in the air, under changing
conditions, did not eliminate such factors as:
- Changing pressure.
- Hypoxiadueto the altitude.
- Acceleration.
- Space disorientation.
- Heat shock.

" Large fragments of Adam Skrzypkowski’ s textbook [ref. 7] were used in this publication with kind consent of the
author.



- Vibration.

- Noise.

- Work intime deficit.

Despite a significant progress in the aviation technology and biology as well as several studies on the improving
cockpit equipment and pilotage, no full comfort and safety of the work in extraterrestrial space were achieved. It is
commonly accepted that pilotage creates certain health and human life hazards, despite the pleasure of flying in the air.
One of factors generating various risksis climbing above the biosphere and speed of aircrafts significantly exceeding that
of other means of transportation. Acceleration is another such factor.

Prolonged flights associated with rapid move may cause fatigue produced by the immobility, forced sitting
position and breathing a dry air under lowered pressure, corresponding to that at 1200 m to 1400 m over sea level and
relative humidity about 30%. Low humidity causes dryness of the mucous membranes in the mouth and upper respiratory
tract increasing not only the thirst but aso creating favorable conditions for bacterial growth in these areas due to
decreased salivation (saliva has antiseptic properties).

Change of climatic zones during flights along meridians, i.e. from the north to the south and vice versa, is quite
uncomfortable. Change of the climate, e.g. from the summer to winter, requires sudden adaptation of the human body to
new temperature, insolation, etc. Pardlel flights, i.e. from the east to the west and vice versa, means crossing time zones
and jet-lag effect. Naturd biological rhythms are deregulated. It means the lack of synchronization between inner
biological clock and local (different) solar time. Disordered individua biological rhythm produces symptoms of illness,
disturbs functioning of the gastro-intestina tract, nervous system, and sleep. Adaptation to the new circadian cycle differs
in particular individuds. It is assumed that to synchronize the own biological clock with local solar time requires about 90
minutes following the flight to the west and about 60 minutes after the flight to the east. Adaptation period is
characterized by a decrease in productivity and intellectua abilities. Sudden change of time zones and circadian rhythm
disturbance require appropriate planning of return flight (of the crew) and rapid execution of various activities (including
combat missions) by groups of flying people or organization of adaptive rest for them.

The above listed factors, even if they act as single one, may disturb functiona equilibrium of the body. Some of
them may be compensated, producing akind of resistance to other factors, but their elimination is impossible. Combined
effect of various hazards, which singly may be subliminal, may exceed capahility to adapt to the environment. Filot,
working under hard conditions, frequently in solitude or in small group of people, must be sure of his psychophysical
efficiency. In the operational limitation of time for decision-making, usually complicated and not always predictable, one
cannot think about himself but must concentrate on the combat mission. Complex character of difficulties and efficient
execution of tasks requires healthy, intelligent, and educated crew with defined occupationd habits, and mentally and
physicaly fit.

Aviation medicine defines the health standards required to work as apilot. It is studying and eval uating reactions
of the normal subject working in aviation environment. Generad medicine cares of sick man under normal conditions on
the earth. Physicians of various speciaizations (other than aviation) care of the sick pilot who cannot work under such
conditions to which the body is not adapted.

Health as defined by the World health Organization (WHO) is. “a state of complete mentd, physical, and social
well-being and not merely the absence of disease or infirmity”. This definition, accepted by the United Nations, seems to
be of importance in case of certification alowing the pilot to execute combat mission in the air.

Biomedical care assumes that health is an existentidist state of the bioorganic, emotiona, and spiritual harmony .
Disease is an abnormal health state produced by internal disorders or invasion or exposure to harmful external factors.
Malaise is a subjective feeling of the disease. Functiona health means socia determination of the capability to carry on
interpersonal duties related to the work under normal conditions of human existence. However, hedth as defined by
WHO guarantees the possibility of effective and safe execution of the complicated actions also under difficult (because
extraterrestrial) conditions. Therefore, maintenance of the functiond health in aircraft crew sufficient to the activity under
average working conditions may be a predictor of the air catastrophe.

Health counseling may be realized as:

(1) General: Addressed to the whole society, providing information about headth promoting behaviors and their
justification. The way of dissemination of these behaviors is heath education which should reach al socia
groups with adequate knowledge and information level adapted to the foreseen addressee.

(2) Group: Addressed to the defined group, possibly homogenous in relation to the age, habits, and culture. Such an
education aims at turning the attention to both beneficial and harmful effects of various factors typical for this
group life style, possible prevention or change.

(3) Individua: Addressed to particular subject.

Medical certification includes following three stages:

(1) Preliminary, or selective, certification of candidates to pilotage.

(2) Periodical: Annual medical examination of the whole population of the military flying personnel.

(3) Occasional: Specidist medical examination performed on the motion of aerial garrison physician or obligatory,
following more serious disease or air accident.

Main task of the constant health care in the aerial garrison and periodical health checks is to revea the earliest
signs of illness, i.e. “pre-pathology”. Training in new types of high performance aircraft requires careful assessment of
pilots' psychophysical fitness that means carrying out several laboratory tests, specialist training under simulated flying
conditions which may be complicated with extreme situations, if necessary.



Central Military Aviation-Medica Commission (CMAMC) performs complex examinations aone or in the
laboratories of the Polish Air Force Ingtitute of Aviation Medicine to certify capability of the said individual to execute
aviation tasks on the board of certain type of aircraft (propeller-driven airplane, jet aircraft, and helicopter). Certification
process and research require integrated data evidence.

Health promotion
Health may be classified to two categories:
(1) Asabiological predisposition to social, economic, and existence activities.
(2) As a process adapting human being to external environment; including work under various conditions,
sometimes loading the body to tolerance limits.

Fundamental task of health promotion is improvement of the human biological disposition. Achievement of full

capabilities and satisfaction in life isafinal, most important goal of health promotion.
Health promotion in aviation

Programming actions which aim to maintain good health in flying personnel requires knowledge of health
hazards resulting from the execution of tasks in the air and actual acquaintance of medical causes of the acquired inability
towork asapilot. Medical factors which may contribute to the air accident include four groups of issues:

(1) Aircraft: Airframe, power unit, control system, equipment, deck outfit, armament.
(2) Human factor: Aircraft crew, flight control center.

(3) Ground protection of aerial actions.

(4) Airforcelogistics.

The most frequent diseases and disability to work in aircraft crew (data for 1992 — 1998) included three groups

of pathologies (about 70% of cases):
- cardiovascular disorders: about 35% of cases,
- neuroses and psychological disorders: about 20% of cases.
- lesionsto the spine: about 15% of cases.

Cardiovascular disordersincluded most frequently: CAD, arterial hypertension, cardiac arrhythmias, mitrd valve
insufficiency, and other. These pathologies are probably caused by the presence of risk factors for arteriosclerosis,
unheglthy life style, difficult work conditions, and ageing.

Neuroses and psychological disorders most frequently included emotional problems and situational deadaptation
reactions, seemingly related to the actud political and socia transformation as well as air force restructuring.

Lesions to the spine are produced by: Unfavorable work place factors (vibration, acceleration, forced body
position, changesin work place temperature) and natura ageing of the staff.

Evaluation of the military flying personnel includes the following activities during the whole military service:

(1) Selection (medicdl) of candidatesto study in the military high schools.

(2) Periodical and occasional medical examinationin CMAMC.

(3) Epidemiological and prophylactic examinations based on the results of both periodical and occasional health
check.

(4) Tests before take-off and periodical medical examinationsin the air force garrisons.

(5) Sports-recreation periods in the Military Educationa-Fitness Centers.

Besides medical knowledge of health hazards and their prevention, one should learn methods of effective

actions. In case of flying personnel the following five rules seem valuable:
- Acquaintance with health promotion: individual (pilot) and group (supervisors).
- Necessity of the active cooperation with medical professionals.
- Determination of the personality standard.
- Certain coercion determined by the necessary service and occupational reguirements.
- Necessary permanent heath promotion.

Knowledge of preventive medicine, both individual and group, results from the anaysis of needs and current
possibilities to achieve a high occupationd efficiency. Such a knowledge and own experience resulting from the
knowledge of community (e.g. air force garrison) facilitate the transfer of appropriate recommendations. It is important
that such an activity is clear and persuasive. Central idea should be:

(1) What to do?
(2) Why?
What to do?
- Includes the following actions:
- General: referring work place.
- Reatively detailed: referring domestic conditions.
- Detailed: basic persona hygienic procedures.
Additionaly:
- Education.
- Presentation of the particular exercises (e.g. rules of everyday physical activities).
- Presentations of certain procedures (e.g. teeth brushing).
- Lifestyle accepting learnt or acquired habits.

Achievement of the efficient preventive actions requires actions of health care representatives, understanding of

the problem, and the aid of supervisors, ability to influence on the community, and compliance of the protégés. An



important factor is the program adjustment to the possibility of personnel compliance and garrison equipment (gym,
fitness club, plying field, etc.). Example of the health protection program in the flying personnel is givenin figure 1.

Health check

Recommendations of the
military
certifying commission

A
‘ Project of the preventive-therapeutic plan ‘

v

‘ Aviation physician; inclusion of the protection plan ‘
L]

‘ Decision of the air force unit commander ‘

.

Realization of the planned protection and therapy
Plan of flying personnel

treatment to be realized Commander of air force
by air force unit physician squadron

Figure 1. Construction of the health protection of the flying personnel in the air for ce unit.

The need of the active cooperation with medica professionals embraces both flying personnel and organizational
environment: cafeterias, professional education, and aviation instructors which should have basic medical knowledge.
This problem seems of specia importance as the pilots not dways observe balanced diet. Data from the studiesin 1996 —
1998 (available in CMAMC data base) suggest hyperlipidaemia in 76% of examined individuals. About 56% of them
were overweighed (10% of significant level). Organization and effectiveness of educational program seem to be
insufficient as about 50% of examined subjects do not perform endurance exercises, undergo biological regeneration
procedures and concentration-relaxation exercises. Aviation instructors should propose and organize healthy leisure time
as an addition to and enrichment of the professional education in cooperation with medica profession. Such aneed results
from pilots' needs as 75% of them consider the forms of occupational rest as ineffective. Aviation ingtructors should
know that endurance exercises under 1000 Kcal daily has no significant effect on the level of oxygen intake. Such aresult
discourages, because soon it becomes evident that an effort does not produce some effects. Therefore, an effort of
organizers and sense of proposed exercises are doubtful. Energy expenditure exceeding 3000 Kcal weekly markedly
increases oxygen intake. Endurance exercises of 3,500 Kcal weekly are considered optimum (as stabilizing factor). Only
in such a case adesired efficiency at economical effort may be achieved.]

Determination of the personality standard is of basic importance, similarly to a standard in physics, chemistry or
metric standards; human being seeking positive definition must have some reference point. From the occupational point
of view, “pupil should outdo his master”. This principle is obligatory in al organizationa levels from the instructor, vee
formation commander to the air force group. Aviation physician is aso akind of the standard, who is able to give logic
and reliable advice. Formation of the personality standard cannot be a theoreticd discussion in both occupational and
social groups. Standard, i.e. human being prized by the society (or local community) with an authority should motivate
positive actions such as being aleader.

Coercion means only the determination of clear and precise officia requirements (including health promotion),
determining safety and precise execution of the combat mission. Every soldier, also included into flying personnd, is
accounted from such tasks (for good and evil). Of course, it is better if mord (not only forma) urge is present but both
forms are overlapping, depending on the needs, understanding and army morale, for safety of single soldier, army, and
society.

Organizers of active health promotion should observe certain limits of tolerance. Formation of adaptive
mechanisms in the working place in extraterrestrial space should not exceed individual adaptation capabilities. Choice of
the individual dose of exercise within 60% to 80% of the actua human efficiency is considered as moderate (safe) |oad.
Such a level of an effort (regular) enables achievement and maintenance of health potential, meant as biological
predisposition to execute basic occupational tasks.

A need of the permanent health promotion results from the hazards of tasks executed in the air and significant
dissemination of civilization diseases risk factors, including flying personnel. Civilization hazards may lead to an increase
in morbidity rate and risk of the increased disability to work in the air.

Maintenance of the good health in flying per sonnel



Medical procedures in the aviation medicine, different than in other military troupes, are associated with

different working environment of flying personnel (besides extraterrestrial). Main activity of the aviation medicine is an
achievement and maintenance of good health.
Prophylaxis:

1)

2)
3)
4)
5)

6)

Constant observation of heath and well being of the flying personnel. If necessary, prompt preventive actions such as
immediae ban of execution the tasks in air and referral to the Polish Air Force Institute of Aviation Medicine for
further follow-up and possible treatment.

Observation of the aviation hygiene (nutrition, active and passive leisure time, check of the pilot’s uniforms,
including anti-G suits). Control of the work hygiene: noise, microwaves and other.

Elaboration and application of preventive ways againg foreseen flight sequels.

Cooperationin thefield of physical fitness education.

Maintenance of the physiological efficiency and tolerance of the harmful factors present during the flight of the said
type of aircraft.

Education of pilotsin the field of aviation medicine and hygiene.
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