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The aim: to identify the relationship between the musculoskeletal system and Central
nervous system. The study involved 20 skiers from the South Ural State University team
(10 males, 10 females) aged 18-21. Each participant underwent a stabilometric evaluation for
potential spinal deformity and psychological profiling. The parameters describing the spinal
deformity revealed specific individual postural features and allowed clarifying the cause of
observed deviations in the vertical body posture. Psychological tests showed the psycho-
emotional state of athletes. The present research findings show that individual physiological
and psychological profiling of athletes is essential for improvement of their sports’ performance
as well as for defining optimal diagnostic and physio- and psycho-therapeutic procedures.

Keywords: skiers-racer, post-urological estimation, stabilometriya, spinal column,
locomotor system, central nervous system, psychophysiological evaluation.

Sport is an integral part of modern social
life, in which athletes act as personalities en-
gaged in specific social activities. Consequently,
athletes’ psychological problems, life experiences
and personal emotions significantly influence
their performance of the sporting activity.
The concept of our study is based on the principle
of interrelation between musculoskeletal system
state and central nervous system defined and ex-
plored in the works of N.A. Bernstein, B.V. Zei-
garnik, W. Reich, L.S. Vygotsky, D. Boadella
and V.Yu. Baskakov. By adopting the osteo-
pathic approaches developed by A.T. Still,
J.M. Littlejohn and their students we aimed to
determine whether combined psychophysio-
logical evaluation of athletes would allow the
selection of appropriate diagnostic and treat-
ment methods and predict sports performance
[3, 4].

The study involved 20 skiers from the South
Ural State University team (10 males, 10 fe-
males) aged 18-21. It was conducted in Septem-
ber 2014 on the base of the University’s Sport
Science Research and Development Centre. Each
participant underwent astabilometric evaluation
for potential spinal deformity and psychological
profiling. Integrated analysis of physiological and
psychological data was conducted to investigate

primal causes of deviations that, in our opinion,
influence competition result.

Individual psychological profiles were con-
structed using a range of established methods:
Lazarus’s coping test, Rusalov's temperament
structure questionnaire, Milman's psychological
reliability, Sacks-Levy's test, Zverkov and Eid-
man's questionnaire. Analysis of the individual
psychological condition was carried out to de-
termine the level of competitive emotional sta-
bility and to identify the leading psychophysio-
logical factors determining its variability [2].
The spine was described using optical labelling
of several skeletal markers: parietal part, top of
C, spinous processes, middle part of cervical
spine, C;, Th;-Ls vertebrae, acromial processes of
shoulder-blades, superior anterior and posterior
iliac horns.).

The parameters describing the dynamic sta-
bilization of the vertical body position allow
evaluation of the labyrinthine reflexes (changing
of head position in space) [8], neck reflexes
(stimulation of proprioceptors of neck muscles by
changing head position relative to the body) [7],
stretch reflexes (from skin receptors, vestibular
system and retina) and statokinetic reflexes [5, 6].
In general, the study of vertical posture reflects
the global characteristics of body balance which
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allows drawing conclusions on spinal functional
disorders, the conditions of the nervous, vestibu-
lar and visual sensory systems, as well as assess-
ing the condition of the muscles and joints in the
lower extremities [1, 10]. Data on spatial position
of spine, vertical stability and psycho-emotional
state (162 parameters in total) were subjected to
correlation and cluster analyses as well as statis-
tical hypothesis testing and CART algorithm
(Classification and Regression Tree) using Statis-
tica version 10.0 software.

The parameters describing the spinal de-
formity revealed specific individual postural fea-
tures and allowed clarifying the cause of ob-
served deviations in the vertical body posture.
Figure presents the vertical stability and the spine
parameters of a 20-years-old skier. The centre of
body mass displays a forward and leftward dis-
placement combined with a relatively high level
of oscillation. Most likely these deviations have
been caused by spinal physiological curvature
defects (i.e. thoracic hyperkyphosis and cervical
hyperlordosis), different lengths of the lower
extremities, and a probable hypertension of gas-
trocnemius and feet muscles [9]. Psycho-emo-
tional profiling has revealed that the individual
has suffered traumatic family experiences during
early childhood. Analysis of athlete’s psychologi-
cal condition revealed that despite his outstanding
physical ability and high physical working capa-
city he is diffident, suffers significant fear of un-
derachievement and presents high anxiety level,
obvious self-control and low level of competitive
emotional stability. Eventually, the athlete suf-
fered a range of physical and emotional failures
resulting in his poor performance during the Rus-
sian ski-racing championship (37" position).

According to Reich et al. [1, 2], we can hy-

a)

pothesise a high likelihood for an excessive
muscle tension at several levels: cervical (hyper-
tension of anterior neck muscles), thoracic (hy-
pertension in chest muscles and weakness of their
antagonists), lumbar (flattening of lumbar lor-
dosis, hypertonia of lumbar paravertebral mus-
cles) and pelvic (incorrect position of the pelvis,
tension of lower extremity muscles). This example
clearly shows close relationship between the suc-
cessful competition performance, the psycho-
logical and the spinal conditions. The athlete was
referred to specialists for sessions of osteopathic-
and psycho-therapy including guided affective
imagery and neuro-linguistic programming.

Statistical analysis of the data from all
20 athletes in the studied population of skiers
revealed clear interrelations between the three
main study variables that may further allow de-
veloping of diagnostic criteria and predict athletic
results. In particular, using the method of Classi-
fication and Regression Tree we observed sig-
nificant correlations between the following phy-
siological and psychological descriptors:

Young males (n; = 10): Cervical spine length —
if the length is more than 71 mm, the athlete
comes into social contacts more easily (social
plasticity); The angle between the neck and the
plane YZ in 3D — if the angle is less than 97,5 de-
grees, the athlete has a bad attitude to his\her past
(unsolved problems in childhood — attitude to the
past); The angle between the low back and the
plane XZ in 3D — if the angle is more than 93,5
degrees, the athlete has ability for high self-regula-
tion (multiple social taboos — self-regulation).

Young females (n, = 10): Thoracic spine
length — if the length is more than 374.5 mm, the
athlete has a low self-esteem (dissatisfaction with
him-herself — unrealized opportunities); position

XZ

b)

Example of an individual record from the stabilometric platform (a) combined
with simultaneous registration of the spinal parameters (b)
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of centre of gravity in sagittal plane — if the value show that individual physiological and psycho-
is below — 3.62 mm, the athlete has positive atti- logical profiling of athletes is essential for im-
tude to the future and is committed to intense provement of their sports’ performance as well as
mental and physical work (attitude to the future). for defining optimal diagnostic and physio- and
In conclusion, the present research findings psycho-therapeutic procedures.
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NCUXONOINMMYECKUE XAPAKTEPUCTUKH
N COCTOAHUE NO3BOHOYHUKA Y JIbIKHUKOB-IOHLLWUKOB

B.B. 3pnux, B.B. Enuwes, A.C. CmupHos, A.B. HeHaweea, K.E. PsibuHa
IOxHoO-Ypanbckuli 2ocydapcmeeHHsbIl yHugepcumem, e. YenabuHck

Lenp — ompenenuTs B3aMMOCBSI3U MEXIY OIOPHO-IBUTATEIBHBIM aIlllapaToOM M IICHT-
paJIbHOM HEpBHOW CHCTeMOW. B mccnenoBaHNy MPHUHSIIA yIacTHE JIBDKHUKU-TOHIIAKHA cOOp-
HOU KoMaHAB! FOkHO-Y panbcKoro rocynapcTseHHoro yausepcurera (n = 20, toHomm n; = 10,
neBymky n, = 10) B Bo3pacte 18-21 roma. Kaxxaslii cioprcMeH mporien cTabmIoMeTpude-
CKYIO OLIEHKY, PErHCTpAlMIO IapaMeTpoB aedopManiy MO3BOHOYHUKA U MCHXOJIOTHYECKOE
TEeCTHpOBaHUE (5 METOAMK: KOMUHI-TecT Jlazapyca, ONPOCHHUK CTPYKTYpPbl TEMIIEpaMEHTa
PycanoBa, mcuxomormueckasi HaIeXHOCTh, TecT Cakca-JIeBH, TeCT-ONPOCHHK 3BephKOBa
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u Diinmana). [ledopmanuy NO3BOHOYHHUKA TOKA3aIH KOHKPETHBIE WHINBUAYAIbHBIE O3B
U TIO3BOJIMJIM YTOYHUTH HMPUYHMHBI HAOIIOAAEMbIX OTKJIOHCHHH B BEPTHKAJIHHOM IOJIOKECHUE
tena. Ilcuxomornueckue TecThl MOKa3ajld MCHUXOMOLMOHANBHOE COCTOSHHE CIIOPTCMEHOB.
PesynbpTaThl uUcCienOBaHMs CBUIETEILCTBYIOT O TOM, UTO JUIsl pOCTa CIIOPTUBHBIX pe3yJibTa-
TOB HEOOXOJIMMO TUArHOCTHPOBATh M 0000MATh TaHHbIE (PU3UOJIOTHUYECKUX H IICUXOJIOTHYC-
CKHUX HCCJIEIOBaHUM, NPOBOJUTH CTATUCTHUECKUN aHAU3, MMOJABEPraTh KCHEPTHHIM 3aKIIIO-
YCHHSIM, TIPOBOJIUTH (PH3HOTEPATICBTUICCKHE U IICUXOTEPAIIEBTUICCKUE TIPOLICAYPHIL.

Kntouesvie cnoga: nvidcHUKU-2OHWUKY, NOCIYPONOSUYECKAs OYeHKAd, CmaduioMempus,
NO360HOYHUK, ONOPHO-08ULAMENbHBII ANNAPAM, YEHMPATbHAS HeP8HAS cucmemd, ncuxogu-
3UO0N0UYECKAsL OYEeHKA.
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