
24 | 2017 | Volume 23 | Issue 3-4 | 

ACTIVITIES IN SUPPORT OF 

PSYCHOPHYSICAL FITNESS AND 

HEALTH PROMOTION OF MILITARY 

PILOTS – PERSONAL REFLECTIONS

CHRONICLE
Pol J Aviat Med Bioeng Psychol 2017; 23(3-4): 24-31
DOI: 10.13174/pjambp.20.12.2018.05

References: 51 • Full-text PDF: hƩ p://www.pjambp.com • Copyright © 2017 Polish AviaƟ on Medicine Society, ul. Krasińskiego 54/56, 01-755 
Warsaw, license WIML • IndexaƟ on: Index Copernicus, Polish Ministry of Science and Higher EducaƟ on

This is an open-access arƟ cle distributed under the terms of the CreaƟ ve Commons AƩ ribuƟ on Non-commercial License (hƩ p://creaƟ vecommons.org/licenses/by-nc/3.0), which
permits use, distribuƟ on, and reproducƟ on in any medium, provided the original work is properly cited, the use is non-commercial and is otherwise in compliance with the license.

Krzysztof S. KLUKOWSKI

Author’s address: K. Klukowski, Warsaw, Poland, e-mail: kklukowski@wp.pl

Own sourcesSource of support:

Abstract: The author presents selected fragments of his research activity at the Military Institute 
of Aviation Medicine in Warsaw in the years 1971-2002. The author’s career in aviation 
medicine began in the Department of Aviation Pathophysiology in the Laboratory of 
Flying Personnel Exercise Stress Tests with the position of Assistant Professor, then the 
Head of the Laboratory, next the Head of the Biological Renewal Team, then the Deputy 
Commandant of the Institute for Scientifi c Research, ending with the position of the 
Commandant of the Institute. The article presents in a condensed way the author’s ac-
tivity in the fi eld of psychophysical fi tness and health promotion, especially of military 
pilots. The main scientifi c interests of the researcher concerned the fi tness preparation 
of pilots, including physical fl ight factors tolerance, changes in exercise capacity over 
age, methodology of exercise stress tests and setting standards of physical fi tness, as 
well as health promotion with biological regeneration elements. Many new solutions, 
e.g. exercise stress tests in high altitude hypoxia, have been used in competitive sports.

methods of diagnosing aptitude and physical fi tness of pilots, fi tness standards, health 
promotion in the Polish Air Force
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THE BEGINNINGS OF WORK AT MILITARY 

INSTITUTE OF AVIATION MEDICINE (MIAM)

After graduating from the Medical Faculty of the 
Military Medical Academy (WAM) in Łódź (1969) and 
completing a postgraduate internship at the CSK 
CKP WAM and WIML in Warsaw (1969-1971), I was 
sent, by way of distinction (third place at WAM), to 
work at the Military Institute of Aviation Medicine 
in Warsaw. The initiator of my work at the Institute 
was the then Commandant col. Zbigniew Jethon, 
MD, PhD, Associate Professor, who in 1968, when I 
was still a student of the fi fth year, encouraged me to 
come to work at WIML. The commander knew about 
my additional studies at the University of Physical 
Education in Warsaw, and the condition for referral 
to the Institute was a high position after graduation. 
I knew that ass. prof. Zbigniew Jethon is a recognized 
aviation physician and experimental physiologist, as 
well as an authority in the fi eld of physical prepara-
tion of pilots. That is why I was interested in the pos-
sibility of working at the Institute. However, the de-
cision about my employment with WIML was made 
during a face-to-face interview (October 1971) by the 
new commander prof. Stanisław Barański, MD, PhD, 
Associate Professor, and the Head of Air Force Health 
Services col. Leszek Szymańczyk, MD. The fact that I 
graduated from the University of Physical Education 
in Warsaw, as well as close cooperation of WIML with 
Military Fitness Training Centers for fl ying personnel 
in Mrągowo and Zakopane, were the determinants 
of my new job, or military service in fact. Col. Zbig-
niew Sarol, MD, (Head of the Department of Aviation 
Pathophysiology), who was called to the comman-
dant’s offi  ce, convinced me of a better start in the ex-
perimental unit of the Institute and resignation from 
the idea of being a cardiologist in the clinical unit in 
the future. I took my fi rst medical steps as a begin-
ner physiologist in the Physical Performance Labora-
tory of the Department of Aviation Pathophysiology, 
under the supervision of the sports doctor and the 
exercise stress physiologist col. Zbigniew Dziuk, MD, 
with considerable help in the scope of exercise stress 
tests provided by major Bronisław Turski, MD, one 
of the best basketball players of the Military Medical 
Academy team. One of the employees of the Labo-
ratory was also major Henryk Sulajnis, MA, a former 
representative of Poland in a modern pentathlon, 
which resulted in many years of cooperation and sci-
entifi c work in the fi eld of performance and fi tness of 
fl ying personnel. Their pioneering work was super-
vised by a long-time collaborator of prof. Z. Jethon 
and a continuator of joint research – col. Zbigniew 
Sarol, MD, Associate Professor, Head of the Depart-
ment of Aviation Pathophysiology.  

In the years 1976-1978 I took an active part in 
preliminary preparations, qualifi cation tests and 
special trainings of Polish candidates for cosmo-
nauts. During this period, I held consultations at 
the Yuri Gagarin Cosmonaut Training Center in Star 
City and at the Institute of Biological and Medical 
Problems in Moscow, where I got acquainted with 
the methodology of qualifi cation and selection 
tests for the purposes of cosmic medicine.

FURTHER CAREER DEVELOPMENT 

In 1977, a student of prof. Julian Walawski – prof. 
Lech Markiewicz, MD, became the Head of the De-
partment of Pathophysiology, who gave a new 
impetus to scientifi c work and actively supported 
future postdoctoral students (Mieczysław Wojt-
kowiak, Józef Domaszuk, Eugeniusz Sokołowski, 
Krzysztof Klukowski, Lucjan Golec, Bronisław Tur-
ski, Marek Kłossowski). All the aforementioned 
researchers, regardless of aviation medicine is-
sues, were involved in the extreme environmen-
tal medicine and physical eff ort. This resulted in 
numerous joint works on the borderline between 
sports medicine, high altitude hypoxia physiol-
ogy, hypergravity physiology, etc. At the initia-
tive of prof. L. Markiewicz, I was appointed the 
secretary of the Commission for Work Physiology 
and Physical Activity of the Committee on Physi-
ological Sciences of the Polish Academy of Sci-
ences, bringing together outstanding research-
ers of applied physiology in Poland (prof. prof. 
Bolesław Gwoźdź, Zbigniew Jethon, Adam Klimek, 
Stanisław Kozłowski, Ryszard Kubica, Eugeniusz 
Miętkiewski, Józef Sysa). In addition to my previ-
ous academic achievements so far, I prepared a 
habilitation dissertation. It concerned changes 
in physical fi tness with age and their connection 
with risk factors of civilization diseases of military 
pilots, which I defended in 1984 before the Scien-
tifi c Council of WIML. 

As part of my further scientifi c and professional 
advancement, I became the Head of the WIML 
Biological Renewal Team (1985-1994), Deputy 
Scientifi c Commandant (1995-1996) and the Com-
mandant of the Institute (1997-2002). In the years 
1993-1994, I was also appointed Chairman of the 
Scientifi c Council of WIML. In 1994 I was promoted 
to the position of a titular professor. I received the 
title, wearing the gala uniform of the air forces 
captain, from President Lech Wałesa, thanking the 
President of Poland on behalf of newly appointed 
scientists and artists (Jerzy Stuhr, among others).

Within the framework of cooperation with 
col. Roman Maciej Kalina, PhD, and lt. col. Marek 
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space medicine. He was also a great advocate of 
conducting scientifi c work on the basis of WOSzK 
and introducing elements of biological regenera-
tion to the training program for fl ying personnel. 
At the commanding offi  cer’s initiative, I was ac-
tively involved in the preparation of doctoral the-
ses of WOSZK medical and instructor staff  (lt. col. 
Aleksander Krzyściak, MD, cpt. Kazimierz Czurisz-
kiewicz, MA, cpt. Jan Marks, MA, - from WOSZK-
Zakopane and lt. col. Marian Doraczyński, MD, 
from WOSzK-Mrągowo). Currently, my role in the 
promotion of successful doctorates at WIML and 
AWF (Cracow, Warsaw) would be described as an 
auxiliary promoter.

MILITARY FITNESS TRAINING CENTRES

In the air force, a lot of attention is paid 
in preparation of a professional pilot to the is-
sues of physical performance and fi tness, as well 
as to the issues of active recreation. This stems 
from the specifi city of work (impact of physical 
factors of fl ight on the body, requirements of high 
altitude rescue, etc.), as well as the awareness 
of the need to maintain a high standard of health 
by pilots [18,27,39,44,50]. In this sense, fi tness 
and performance indicators of fl ying personnel 
can be considered as positive measures of health 
[22,40,41]. Many MIAM studies have shown that 
an important achievement of all activities aimed 
at maintaining a good standard of health is the 
annual stay of pilots at military training and fi t-
ness centers (MTFC-Mrągowo and MTFC-Zako-
pane). They are used to supplement defi ciencies 
in fi tness preparation, to relieve adverse emo-
tional tensions, to regulate calorifi c surpluses 
and to implement new forms of active recreation 
[27,39,44,50]. Substantive supervision over the 
above projects was performed by MIAM, through 
appointment of MTFC consultants team. It con-
sisted of: a physical education specialist (Henryk 
Sulajnis, MA), a sports physician and physiologist 
(Krzysztof Klukowski, PhD), an aviation psycholo-
gist (Jan Terelak, PhD) and a nutrition specialist 
(Mieczysław Pędziwiatr, PhD). Initially, the team 
was headed by col. Henryk Sulajnis, MA, (1974-
1979), and I was appointed to this position in 1980 
(even before obtaining habilitation). It is worth 
mentioning that the widely understood physical 
culture would not be fully eff ective in prevent-
ing civilization diseases of the aviation personnel 
if it was not included in the comprehensive sys-
tem of interactions of health education provided 
by specialists from MIAM. This includes projects 
aimed at rational nutrition, appropriate psycho-

Kłossowski, PhD, in 1995 we established, on the 
basis of WIML, the Physical Education in the Army 
Section of the Polish Scientifi c Society of Physical 
Education (Polskie Towarzystwo Naukowe Kultury 
Fizycznej - PTNKF). I am elected fi rst President of 
the section (1995-2003), lt. col. M. Kłossoswki, PhD 
– Deputy President and col. R. Kalina, PhD – Sec-
retary. The great advocate of the establishment of 
the military section was the President of the PTNKF 
prof. Tadeusz Ulatowski, PhD, great authority in the 
theory of physical education and sports in Poland, 
long-time rector of the Józef Piłsudski University of 
Physical Education in Warsaw. Thus, WIML became 
a center of innovative solutions in the fi eld of physi-
cal education of uniformed services (the Police, 
border security forces, fi re brigades, prison service). 
We organized numerous conferences in various 
training centers of defense formations, each time 
publishing post-conference monographs of infor-
mational and implementation nature.

Within the framework of cooperation be-
tween WIML and the Main Center for Aviation and 
Medical Research of the Polish Aeroclub (Główny 
Ośrodek Badań Lotniczo-Lekarskich Aeroklubu 
Polskiego – GOBLL-AP) in Wrocław, in coopera-
tion with the director Janusz Marek, MD, in the 
years 1997-2001 we operated in the Physiological 
and Medical Commission of the International Fed-
eration of Aviation (CIMP-FAI). At the organized 
training conferences (Join-Meeting) concerning 
aviation sports, we presented the issues of inju-
ries in parachute jumps as well as cervical spine 
overloads in air acrobatics. We implemented the 
latter topic together with col. Jan Talar, MD, (from 
23 WSK in Bydgoszcz) [47,48,49].

PUBLICATIONS ON THE 

PSYCHOPHYSICAL FITNESS OF PILOTS

I owe my fi rst scientifi c publications to the in-
spiration and help of lt. col. Zbigniew Dziuk, PhD, 
who off ered me co-authorship in many works, 
at the same time exercising substantive supervi-
sion over my fi rst works. Due to the cooperation 
between MIAM and Military Training and Fit-
ness Centers (MTFC), active recreation of pilots 
had always been a great topic, in the context 
of military service burdens and in comparison 
with other types of military troops [5]. In 1974 
I defended my doctoral thesis on the tolerance 
of fl ightenvironment factors and physical fi t-
ness of overweight pilots. The thesis was pro-
moted by the commandant of the Institute, col. 
Stanisław Barański, MD, PhD, Associate Professor, 
a renowned scientist and specialist in aviation and 
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important element of examinations as well as the 
choice and psychological selection of candidates 
for cosmonauts [51]. My task was to provide super-
vision and medical care over the classes conduct-
ed in WOSzK Mrągowo and WOSzK-Zakopane. 
During the two-week camp in Mrągowo I had 14 
pilots of supersonic planes under my care. Basing 
on selection tests (psychological tests conducted 
by col. ass. prof. Romuald Błoszczyński) and earlier 
tests at WIML, 8 pilots were selected for further 
recruitment. At WOSZK-Mrągowo, all pilots were 
catapulted on the UTKZ ground device as part 
of their assessment of their task stress tolerance. 
I have also undergone this procedure with a view 
to better understanding how impact acceleration 
aff ects the pilot’s organism. My feelings – after the 
shooting I was a bit stunned on the verge of un-
consciousness, then for a few days I felt burning 
around my back, as if burnt by a hot iron. The next 
14-day camp took place in WOSzK-Zakopane, and 
two new participants were co-opted to the group 
of 8 pilots, including the most experienced pilot 
lt. col. Zenon Jankowski. It turned out that despite 
his training backlog he did not have any fi tness 
problems with reaching subsequent peaks in the 
Tatra Mountains.

TESTING OF NATIONAL TEAM ATHLETES 

IN A LOW-PRESSURE CHAMBER

Under hypobaric hypoxia (simulated altitude, 
hypoxia in the low-pressure chamber), physical 
exercise is associated with incomplete coverage 
of oxygen demand of working muscles and in-
creased share of anaerobic metabolism. Similar 
processes are observed in combat sports. For ex-
ample, in box there are loads in excess of 65% of 
the maximum oxygen uptake (VO2max – physi-
cal fi tness indicator) and heart rate above 165/
min. In boxing fi ghts, heartbeats are close to in-
dividual maximum values. It was assumed (team 
coach mgr Andrzej Gmitruk, sports physician Lech 
Święcicki, sports psychologist dr. Jan Terelak) that 
submaximal exercise tests (heart frequency up to 
165/min), performed under hypoxia conditions 
(simulated altitude of 3,000 m a.s.l.) could be help-
ful in assessing the state of training of the boxing 
team. The study covered 18 boxers of the Olympic 
team preparing for the Summer Olympic Games 
in Seoul. Among the athletes undergoing tests 
were Dariusz Michalczewski and Andrzej Gołota, 
then still promising young athletes, and later 
world-class professional boxers. The load pattern 
on the bike ergometer corresponded to a three-
round (3 minutes each) boxing fi ght. In the heart 

physical regeneration, systematic physical activ-
ity, combating unfavorable addictions and peri-
odic assessment of health status (performance 
and fi tness tests, ECG exercise tests).

 Military pilots are more prone to cervical and 
lumbar spine pain than other professional popu-
lations of healthy men [49]. Therefore, regardless 
of institutional activities (stay at MTFC, MIAM), 
pilots should regularly use various forms of bio-
logical regeneration on their own, which I opted 
for in relevant publications [25]. I believed that 
biological regeneration of pilots is not a fashion, 
but a necessity, integrated into their active and 
healthy lifestyle.

In the scope of creating health promotion pro-
grams and implementing health training for mili-
tary pilots based on WOSzK, together with lt. col. 
Krzysztof Mazurek, MD, we established a long-
term and close cooperation with Henryk Kuński, 
MD, Head of the Sports Medicine Laboratory of 
the Medical Academy in Łódź and the Provincial 
Sports and Medical Clinic, an outstanding expert 
in the issues of adult health training in Poland.  It 
was also connected with many years of scientifi c 
and social ties with the team of doctors of the 
Laboratory (later professors: Wojciech Drygas, 
Anna Jegier, Tomasz Kostka). As a result of the 
cooperation, many elements of health training 
and practical experience of the Łódź team were 
transferred to military aviation [41].  Thanks to 
the initiative of col. K. Mazurek, MD, who was the 
President of the Main Military Aviation and Medi-
cal Commission at WIML, a system of exchange of 
medical information between WIML and WOSzK 
doctors was implemented. They were sending a 
list of the aviation staff , future participants of the 
training and fi tness camp to the Chairman of the 
Main Military Aviation and Medical Commission. 
Preventive recommendations were made based 
on the pilot health indicators obtained during the 
last Main Military Aviation and Medical Commis-
sion examination

On this basis, the participants of the WOSzK 
camp used: a low cholesterol diet, appropriately 
selected sets of physical exercises and physiother-
apeutic treatment. The fi nal results of medical ex-
aminations and performance and fi tness tests were 
forwarded back to the GWKLL computer database. 
On the basis of experience in special trainings 
conducted with pilots in WOSzK (special aviation 
gymnastic devices, ground catapult, low pressure 
chambers, etc.), a program of special trainings for 
Polish candidates for cosmonauts was developed 
at WIML in 1976 (col. ass. prof. Z. Sarol, col., Hen-
ryk Sulajnis, PhD). Psychological tests were also an 
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et), in 2003 I left the reserve and took up employ-
ment as an academic teacher at the Józef Piłsudski 
University of Physical Education in Warsaw. I was 
off ered a job at the University of Physical Educa-
tion by the Rector Elect, Andrzej Wit, MD, PhD, As-
sociate Professor, at the instigation of col. prof. Ro-
man M. Kalina, PhD. Col. Krzysztof Mazurek, MD, 
also took up, with my intercession, work at the 
University of Physical Education, for whom no job 
was found at WIML after previous transfer to the 
reserve. Initially, I worked as a full professor at the 
Institute of Tourism and Recreation at the Faculty 
of Physical Education, then I was appointed Vice-
President for Promotion and Sport (2003-2005). In 
the years 2005-2006 I became the head of the De-
partment of Physiology and Biochemistry at the 
Faculty of Physical Education, and then I changed 
the faculty and from 2006 to 2012 I was the Head 
of the Department of Physiotherapy at the Faculty 
of Rehabilitation.

The scientifi c events worth remembering in-
clude my speech including the Allard Lecture in 
2005 in Warsaw at the International Congress of 
Aviation and Space Medicine. The lecture con-
cerned the issues of tolerance limits of the human 
body in extreme conditions of hypoxia, gravity 
and interplanetary fl ights. I consulted the con-
tent of this lecture with prof. Andrzej Trzebski, 
MD, Dean of the Division V: Medical Sciences of 
the Polish Academy of Sciences. The presentation 
recalled, among others, the contribution of great 
Poles to world science and the records of Polish 
aviators (including sports ones). The aforemen-
tioned lecture is treated in the world of aviation 
medicine as the highest honorary distinction for 
the aviation doctor of a given country, awarded 
with a special medal.

In 1987 I was appointed a member of the Physi-
cal Education Science Committee of the Polish 
Academy of Sciences, and after the reorganiza-
tion of the committees I was elected Vice-Chair-
man of the Committee on Rehabilitation, Physi-
cal Education and Social Integration of the Polish 
Academy of Sciences (2009-2015), and since 2016 
I have been the Chairman. Also in the years 2003-
2005 I was the President of the Polish Society of 
Sports Medicine (since 2016 I have been the Hon-
orary Member). 

Taking into account my entire activity in the 
fi eld of physical education, sports medicine and 
rehabilitation, in 2013 the senate of the University 
School of Physical Education in Wrocław awarded 
me the title of doctor honoris causa. In the conclu-
sion of the eulogy, prof. Marek Woźniewski, PhD, 
said, underlining my achievements: “...in recogni-

rate-load biofeedback, the FIZJOTEST-801 device 
was used, the fi rst version of which was tested in 
Mirosław Hermaszewski’s fl ight in the “HEALTH” 
experiment (pre-fl ight and post-fl ight tests) [32]. 
The boxers were tested in the Low Pressure Cham-
ber at the Military Institute of Aviation Medicine 
in the Department of Aviation Pathophysiology 
[24,46]. It was shown that decreases in average 
power and volume of work in hypoxia conditions 
are dependent on the state of training, because 
boxers with a higher degree of training did more 
work, had lower decreases in power in individual 
rounds and tolerated higher values of lactic acid 
concentration (they could lead to a more intensive 
level of fi ght). This helped the coach to set the in-
tensity of the boxing fi ght in each round individu-
ally for each competitor. Andrzej Gołota returned 
from Seoul with the bronze Olympic medal.

SUMMARY OF PUBLICATION ACTIVITIES

The basic directions of my research interests 
related to the issues of physical culture and the 
evaluation of pilots’ exercise capacity, presented 
in numerous publications, were:  
– the problem of performance preparation of pi-

lots, including physical fl ight factors tolerance 
[2,3,12,16,23,33,34,36];

– the role of MTFC in improvement of psycho-
physical condition and biological regeneration 
of pilots [11,18,25,27,43,44];

– changes in exercise capacity with age and its 
impact on work ability [17,20,21,42];

– methodology for exercise stress examinations 
related to submaximal tests used in qualifi ca-
tion and periodic health examinations of pilots 
[9,13,28,37,38];

– fl ying personnel performance and fi tness 
standards [6,10,19,26];

– biological regeneration of fl ying personnel 
[4,5,14,29,39];

– selected issues of physical education, sports 
medicine and aviation medicine [7,14,30,35,45];        

– physical activity in health promotion 
[22,30,40,41];

– physical preparation of candidates for cosmo-
nauts [1,15,31,32].

FINAL REMARKS

Being unable to agree with the then command 
of the Polish Flight-and-Air Defense Forces on the 
restructuring of WIML (the dispute concerned the 
abandonment of scientifi c activity in favor of main-
taining fi nancing from the clinical hospital budg-
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To conclude my refl ections, by necessity highly 
reduced, I certainly did not manage to mention all 
the people to whom I owe the opportunity to fi nd 
out the scientifi c truth and fascination with avia-
tion and space medicine. However, I certainly owe 
my most important achievements to my work at 
the Military Institute of Aviation Medicine and the 
possibility of meeting great people from military 
and civil aviation, as well as outstanding physical 
culture fi gures in Poland.

tion of the merits in the development of aviation 
medicine and sports medicine, as well as medical 
rehabilitation and the exercise stress physiology, 
and in particular the promotion and worthy repre-
sentation of the physical education sciences and 
consistent care for their position in the scientifi c 
community, please accept the highest academic 
dignity awarded by the University School of Physi-
cal Education in Wrocław...”. 
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