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Abstract. The purpose of this study is to test the effectiveness of postural multimodal training
with combined use of muscle contraction modes for multiple sclerosis. A 41-year-old woman with
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very low physical activity and remmitting multiple sclerosis followed the proposed training program
for 5 months, exercising mainly once a week and and several times two workouts (three weeks). The
training program included exercises in an unstable standing posture, on an unstable object (bolster),
strength exercises without additional weights for the lower and upper body. Postural balance testing
was performed using the Berg scale and wall sit, also evaluated functional independence in moving up
the stairs. The results shows of the effectiveness of the method for improving dynamic and static postural
control, as well as increased functional performance in climbing and descending stairs. A combination
(or hybrid) method using three modes of muscle contraction as a form of multimodal training may be
recommended for individuals with multiple sclerosis in order to improve postural control.

Keywords: postural control, multiple sclerosis, muscle contractions modes, postural multimodal
training, balance.

AnHoTanus. Ienpio 9TOro McciefoBaHus AB/sIeTCs IPOoBepKa 3G GEeKTUBHOCTY ITOCTYPaIbHOM
MY/IBTVIMOJJ/IbHOV TPEHVPOBKYM C KOMOMHMPOBAHHBIM MCIIO/Ib30BAaHMEM PEKJMOB MbIIIEYHBIX CO-
KpallleHuII IPU PacCeTHHOM CKJIepo3se. JKeHImHa B Bo3pacTe 41 rofja ¢ peMUTTHPYIOIIVIM paccesH-
HBIM CK/IEPO30M ¥ C HU3KOJI (PM3MUECKOI aKTVBHOCTBIO BBIIIONHS/IA IPE/IOXKEHHYIO TPEHNPOBOY-
HYIO IPOTPaMMY B Te4eHUe IATY MeCsIeB, 3aHIMasiCh B OCHOBHOM OJIVH pa3 B HeZe/II0, B TeUeHMe
TpeX Hefie/b IIPOBefs 110 Be TPEHMPOBKY. TpeHNpOoBOYHas IporpaMMa BK/IOYana B ce0s1 yIpa-
HEeHNs B HeCTaOM/IbHBIX [103aX, Ha HeCTaOM/IbHOM IIpefiMeTe (60/ICcTep), CUIOBBIE YIIpaKHEHMS 0e3
JIOTIOJTHUTETBHOTO OTATOIeHMS [JIs1 HYDKHEN M BepXHell 4yacTy Tea. TecTupoBaHMe MOCTypaabHO-
ro 6ajaHca IPOBOAMIIOCH 110 LIKajie bepra,ceny y cTeHBI, a Tak)Xe OLleHMBAIMCh QYHKI[MOHA/IbHbBIE
BO3MO>KHOCTY IIPU ITOIbeMe T10 JIECTHHUIIE U CITyCKe C Hee. Pe3ynbrarsl mokasanu 3¢ ¢deKTBHOCTD
METOAMKM KaK [IA YIy4IIeHVA AUHAMIYECKOT0 U CTaTIYeCKOrO IIOCTYPaIbHOTO KOHTPOJIS, TaK U B
HOBBIIIeHN (PYHKI[MOHAIBHOJ IIOATOTOBIEHHOCTH IIPU HOAbeMe 1 CIycKe 1o ectHuie. Komou-
HAL[MOHHBIN (M/IV TMOPUIHBIIT) METOJ C MICIIO/Ib30BAHMEM TPeX PEXMMOB MbIIIEYHBIX COKPAIleHNIT
KaK BUJ My/IbTVIMOZA/IbHOJ TPEHMPOBKM MOYKET OBITh PEKOMEHJOBaH JIIA JINLL C PACCEsTHHBIM CKJIe-
PO30M B LieJISIX YIy4IIeHNs IOCTYPaTbHOTO KOHTPOJISL.

KnioueBble c1oBa: IOCTYpaIbHbI KOHTPO/Ib, PACCESTHHBIN CK/IEPO3, PEe>KVMMBbI MBILIEYHBIX CO-
KpallleHWi1, TOCTypabHas MOfja/IbHast TPEHMPOBKa, OajIaHC.

. Introduction main functions of postural control are postural
Physiological mechanisms of postural  orientation and balance. The coordination strat-
control egy of movement, in addition to the external dis-

Internal representation system (concept  placement of the posture, depends on the expecta-
of body schema) consists of 2 levels (Gurfinkel et  tions, goals and previous experience of the person

al., 1991): (Horak, 2006).
o The lower level is the basic system of postural Undoubtedly, movement and immobility are
automatisms; closely related, but they differ significantly. The

o The upper level is an internal model of your  data obtained from various modalities of motor
own body, the basis for the control of complex ~ control (gaze control, posture, etc.) reveal a burst
movements in space and the formation ofa  of activity during transitional movements, in con-

frame of reference (Gurfinkel et al., 1991). trast to the degree of activity when maintaining
Activity is inherent in any pose. Postural con-  a posture (Shadmehr, 2017).

trol is dynamically regulated even in a relaxed pos- Postural tone lies at the heart the postural ac-

ture (Gurfinkel et al., 2006). tivity of a person sitting or standing, and the level

Postural control is a complex skill based on  of tonic activity has a significant effect on postural
the dynamic effects of sensorimotor processes. The  orientation (Ivanenko, Gurfinkel, 2018).
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In a study by Kluzik et al., postural effects were
observed after being on an inclined surface with
eyes closed. When shifting to a horizontal position,
some participants leaned forward, apparently re-
lying on proprioceptive information, while others
seem to rely more on sensory information related
to strength and load (Kuzik et al., 2005).

Postural control in multiple sclerosis

A number of studies show that postural imbal-
ance is common in individuals with multiple scle-
rosis (MS). People with MS have the following dis-
orders of postural control (Cameron, Lord, 2010):

Low ability to hold posture.

They are characterized by the swang of the
body when trying to maintain position (Soyuer
et al., 2006; Cattaneo, Jonsdottir, 2009). Postural
oscillation with closed eyes increases much more
than in healthy people (Daley, Swank, 1983; Ram-
dharry, 2006). Naturally, people with MS expe-
rience even greater difficulties in less stable pos-
tures: standing on one leg or in tandem positioning
of the legs (one after the other) (Frzovic, 2000).

Poor response to postural displacement and
perturbation, poor trunk control.

In a study by Diener et al. (1984), late response
was considered in response to perturbation when
raising toes while standing. There is also evidence
of a delay in the postural response to forward and
backward displacements while standing (Jackson
et al. 1995) and forward peturbation (Williams et
al. 1997).

People with MS have poor trunk control when
sitting on an unstable surface (Lanzetta et al. 2004).

The existing walking restrictions in individu-
als with MS (shorter stride length and lower pace)
(Benedetti et al., 1999; Grenshaw et al. 2006) can
be regarded as a secondary disorders based on
poor postural control.

2. Materials and Methods

In the described case from practice, a 41-year-
old woman with remmitting sclerosis and low
physical activity took part. Postural training took
place from June to October 2021. It was suggest-
ed to do three workouts per week. But, basically,
it turned out to carry out one workout per week
(based on M’s wishes and capabilities that have
nothing to do with physical training), less often
two workouts (3 weeks). It should be noted that
M. almost completely missed classes in August

66

(only one training session was held). In general,
the number of training was 22.

Training methodology

1.Complex use of three types of muscle con-
tractions - isometric, eccentric, concentric. What
is meant by this?

This is a slow tempo (3 sec.) In the lowering
phase (eccentric), fixing the position (isometric)
for 1-2 sec. at the end point (for example, in the
military press, this is the top point, and in squats,
the bottom point), and 1 sec. in the ascent phase
(concentric).

2. Maintaining a neutral spine - As defined by
Panjabi (1992), the neutral zone is the area where
the spine receives the least load. The neutral posi-
tion is understood as the passage of a clear line (in
practice, it is convenient to use a gymnastic stick at
the initial stages and for a visual explanation) with
the touch of the stick to the body at three points:
the occipital region , thoracic kyphosis, and the sa-
crum. Moving away from these points means mov-
ing away from neutral position.

3. Proprioceptive amplification - doing exer-
cises with your eyes closed. Unlike the two above-
mentioned components, it was used on an ongoing
basis only at the initial stage (8 weeks).

The structure of the training program

Each session consisted of three blocks.

1. Unstable posture in sitting and lying posi-
tion (movements were performed on a bolster).
Examples of commonly used exercises:

Trunk flexion, lifting straight arms with great-
er support on one leg (support of the front leg on
the heel), synchronous abduction of the arms and
knees to the sides in lie, etc.

2. Strength for the lower body - Wall squats,
trunk flexion with slightly bent knees

“scissors” with a small amplitude in the com-
fort zone (asymmetric load on the legs), etc.

3. Unstable standing position — Military press
with open palms (not heavy books used), adduc-
tion hands over head, side rotation of the trunk
(outstretched arms at chest level) and etc. (all
movements were performed in a tandem stance,
in the initial stages, the distance between the legs
was greater).

3. Results

Despite the fact that training was carried out
rarely and there was a period of skipping class-
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es, this experience showed the effectiveness of the
applied method for multiple sclerosis. In terms
of dynamic postural control (standing on one leg,
one after the other, etc.), the progress was very
clear. But, and on static postural control (fixing

the position against the wall), obvious progress
was made. A convincing improvement was also ob-
served in important motor function such as climb-
ing and descending stairs.

Change in postural balance and functional capability

Tests Before After
To climb up the stairs 25% (with max support) 75% (with min support)
Feet together 0/4 2/4
Standing on one leg with eyes opened 1/4 On left foot 4/4
On right foot 3/4
Standing on one leg with eyes closed 0/4 1/4
Tandem stance
(one foot in front) 0 4
Turn around and look over your shoulder 2/4 4
Pick up object from the floor 3/4 4
Total points of Berg scale 30/56 46/56
Wall sit* 0/4 2/4

* —the author’s version of the adaptation of standards for non-athletes (the stabilization capabilities of the lower body

are assessed):

0 — unable to fix the position at an angle of 90 degrees;

1 —the position is fixed, but the stabilization is weak, <10 seconds;

2-10-20 seconds;
3 -20-30 seconds;

4 - > 30 seconds (recommended for starting resistance training).

4. Discussion

In a study by Sandroft et al. (2017) in individ-
uals with multiple sclerosis, a long-term compar-
ison revealed the advantage of multimodal train-
ing over the control group in increasing endurance
and cognitive speed. Speaking specifically about
training for postural balance. According to anoth-
er study (Ali et al. 2021), where the participants
were divided into three groups: control (balance
exercises), research I (additionally performed core
stability exercises while maintaining the neutral
position of the spine), research II (tasks-orient-
ed training was used as a supplement), for people
with multiple sclerosis, it is more effective to sup-
plement balance training with core stability ex-
ercises or task-oriented training. Given the sig-
nificant predominance of task oriented training
in Berg’s results, it is these exercises that are effec-
tively included in the training program for people
with multiple sclerosis.

Under the complex for the stability of the core
is meant the performance of exercises in various
positions - lying on the back, lying on the side, sit-
ting and standing (Soysal et al., 2016). Unfortu-
nately, the presented material does not provide
a detailed description of the exercises performed,
which would obviously help to better consider
the proposed complex.

Task oriented training (Eftekharsadat et al.,
2015) consisted of getting up from a chair of vari-
ous heights with walking a short distance, pulling
forward and sideways to objects in unstable posi-
tions (tandem and parallel stance), lowering down
with reaching for the object, etc.

This case study, in which the main objective was
to increase functionality and achieve tangible prog-
ress in dynamic and static postural balance, firstly,
consistent with previous studies, shows the impor-
tance of multimodal training for individuals with
multiple sclerosis, and secondly, opens up new op-
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portunities, offering postural training with hybrid  bining three types of muscle contractions (hybrid

approach from muscle contraction modes. method), which can be considered a type of mul-
5. Conclusions timodal training, can be useful as physiotherapy
The described long-term positive results ob-  for people with multiple sclerosis.

tained using a postural training method with com-

REFERENCES

Gurfinkel V.S, Levik Y.S., Lebedev M. A. (1991). Koncepciya skhemy tela i motornyj kontrol. Skhema
tela v upravlenii poznymi avtomatizmami (The concept of body scheme and motor control. Body scheme
in the control of posture automatisms). Intellektual>nye processy i ih modelirovanie. Organizaciya
dvizhenij (Intellectual processes and their modeling. Organization of movements) — Nauka (Science).
pp. 59-105. (In Russian).

Gurfinkel V., Cacciatore T.W., Cordo P, Horak F, Nutt J., and Skoss R. (2006). Postural muscle tone
in the body axis of healthy humans. J. Neurophysiol. 96, 2678-2687. DOI: 10.1152/jn.00406.2006.

Horak F.B. (2006). Postural orientation and equilibrium: what do we need to know about neural
control of balance to prevent falls? Age Ageing 35 (Suppl. 2), ii7-ii11. DOI: 10.1093/ageing/atl077.

Shadmehr R. (2017). Distinct neural circuits for control of movement vs. holding still. ]. Neurophysiol.
117, 1431-1460. DOI: 10.1152/jn.00840.2016.

Ivanenko Y and Gurfinkel VS (2018) Human Postural Control. Front. Neurosci. 12:171. DOI:
10.3389/fnins.2018.00171.

Kluzik J., Horak E B. and Peterka R.J. (2005). Differences in preferred reference frames for postural
orientation shown by after-effects of stance on an inclined surface. Exp. Brain Res. 162, 474-489. DOI:
10.1007/s00221-004-2124-6.

Cameron M. H., Lord S. Postural Control in Multiple Sclerosis: Implications for Fall Prevention. Curr
Neurol Neurosci Rep 10, 407-412 (2010). DOI: 10.1007/s11910-010-0128-0.

Soyuer F, Mirza M, Erkorkmaz U. Balance performance in three forms of multiple sclerosis. Neurol
Res 2006, 28:555-562. DOI: 10.1179/016164105X49373.

Cattaneo D, Jonsdottir J. Sensory impairments in quiet standing in subjects with multiple sclerosis.
Mult Scler 2009, 15:59-67. DOI: 10.1177/1352458508096874.

Daley M. L., Swank R.L. Changes in postural control and vision induced by multiple sclerosis.
Agressologie 1983, 24:327-329. https://pubmed.ncbi.nlm.nih.gov/6638322.

Ramdharry G. M., Marsden J.E, Day B. L., Thompson A.].: Destabilizing and training effects of foot
orthoses in multiple sclerosis. Mult Scler 2006, 12:219-226. DOI: 10.1191/135248506ms12660a.

Frzovic D., Morris M. E., Vowels L. Clinical tests of standing balance: performance of persons with
multiple sclerosis. Arch Phys Med Rehabil 2000, 81:215-221. DOI: 10.1016/50003-9993(00)90144-8.

Diener H.C., Dichgans J., Hulser P.]., et al. The significance of delayed long-loop responses to ankle
displacement for the diagnosis of multiple sclerosis. Electroencephalogr Clin Neurophysiol 1984, 57:336-
342. DOI: 10.1016/0013-4694(84)90156-1.

Jackson R.T., Epstein C. M., De ’Aune W.R. Abnormalities in posturography and estimations
of visual vertical and horizontal in multiple sclerosis. Am J Otol 1995, 16:88-93. https://pubmed.ncbi.
nlm.nih.gov/8579184.

Williams N.P, Roland P.S., Yellin W. Vestibular evaluation in patients with early multiple sclerosis.
Am ] Otol 1997, 18:93-100. https://pubmed.ncbi.nlm.nih.gov/8989958.

Lanzetta D., Cattaneo D., Pellegatta D., Cardini R.: Trunk control in unstable sitting posture during
functional activities in healthy subjects and patients with multiple sclerosis. Arch Phys Med Rehabil 2004,
85:279-283. DOI: 10.1016/j.apmr.2003.05.004.

Benedetti M. G., Piperno R., Simoncini L., et al. Gait abnormalities in minimally impaired multiple
sclerosis patients. Mult Scler 1999, 5:363-368. DOI: 10.1177/135245859900500510.

68




Pasgen 2. Meguko-buonornyeckme npodnemol 340pOBbs YENOBEKA

Crenshaw S.J., Royer T.D., Richards J. G., Hudson D.]. Gait variability in people with multiple
sclerosis. Mult Scler 2006, 12:613-619. DOI: 10.1177/1352458505070609.

Panjabi M. M.: The stabilizing system of the spine. Part II. Neutral zone and instability hypothesis. ]
Spinal Disord 5:390-396, 1992. DOI: 10.1097/00002517-199212000-00002.

Sandroff B. M., Bollaert R. E., Pilutti L. A., Peterson M. L., Baynard T., Fernhall B., McAuley E., Motl
R. W. Multimodal exercise training in multiple sclerosis: Arandomized controlled trial in persons with
substantial mobility disability. Contemp Clin Trials. 2017 Oct; 61:39-47. DOI: 10.1016/j.cct.2017.07.016.

Ali A.S., Darwish M. H., Shalaby N. M., Abbas R.L., Soubhy H.Z. Efficacy of core stability versus
task oriented trainings on balance in ataxic persons with multiple sclerosis. A single blinded randomized
controlled trial. Mult Scler Relat Disord. 2021 May;50:102866. DOI: 10.1016/j.msard.2021.102866.

Soysal Tomruk M., Uz M.Z., Kara B., Idiman E. Effects of Pilates exercises on sensory interaction,
postural control and fatigue in patients with multiple sclerosis. Mult Scler Relat Disord. 2016 May;7:70-
3. DOI: 10.1016/j.msard.2016.03.008.

Eftekharsadat B., et al. 2015. Effect of virtual reality-based balance training in multiple sclerosis.
Neurol. Res. 37 (6), 539-544. DOI: 10.1179/1743132815Y.0000000013.

69




	Физкультурно-спортивная деятельность и здоровый образ жизни 
слушателей юридического вуза мвд россии разных лет обучения
	Лигута Владимир Филиппович
	Лигута Анна Владимировна
	Раздел 2. 
Медико-биологические проблемы здоровья человека



	Комплексное применение режимов мышечных сокращений для улучшения постурального контроля при рассеянном склерозе
	Мирзаев Джавид Азерович


