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Research relevance: Ergonomics and
comfort play a paramount role in cycling.
The ergonomic riding posture is essential for
preventing injuries and enhancing perfor-
mance among both recreational enthusiasts
and professional athletes [1, 4, 6]. Correct
pressure distribution on the bicycle saddle
surface is a significant concern. "Pressure
mapping system” method emerges as a
prominent tool for facilitating nuanced
adjustments in pressure distribution. Such
adjustments play a pivotal role in refining
techniques of cyclist’s posture and enhan-
cing their subjective perception during
cycling activities [6,7,12]. Nevertheless, the
scholarly and methodological underpinnings
requisite for the comprehensive evaluation
and refinement of riding techniques remains
inadequately elucidated and explored. No-
tably, there exists a palpable lacuna con-
cerning scientifically validated pedagogical

paradigms geared towards the cultivation of

40

optimal riding postures, thereby under-
scoring the exigency for sustained scholarly
inquiry within this sphere.

Research aim: The aim of the re-
search is to develop a cyclist's posture
technique, aimed at optimizing pressure
distribution on the bicycle and reducing
discomfort by adopting an individualized
approach to adjusting seat height, tilt angle,
saddle

anthropometric characteristics.

and size based on individual

Research methods and organization:
Data recording about pressure on saddle
was carried out using the hardware and
software complex “Gebiomized Saddle Pres-
sure Mapping”. Pressure sensors «Ge-
biomized» are located in a special mat that is
on installed on a bicycle saddle according to
the manufacturer's recommendations. With
the help of sensors, data on the pressure
created by the body at various points of the
saddle is recorded [3, 5, 9].

A survey was carried out using online
forms to assess the level of discomfort. The
questionnaire included 4 questions with a

10-point scale of subjective sensations. Ans-

www.sportedu.am



QhSNhEG3NALL UNNCSNKY. UM Hh <PULURLHh LGN

2024 N2 (12)

wers with a score of 1 to 2 points cha-
racterized a low level of discomfort, a score
of 3 to 4 points corresponded to a below-
average level of discomfort, 5 to 6 points
indicated an average level of discomfort, 7
to 8 points represented an above-average
level of discomfort, and 9 to 10 points
reflected a high level of discomfort [8, 11].

The distance between the seat bones
was determined using the «saddlefinder»
device, which is a silicone pad with a
measuring scale [1, 6].

The study involved 40 participants, divi-
ded into a control group (CG) and an

experimental group (EG) with 20 parti-
cipants in each (Table 1).

In the control group, no landing correc-
tion was performed. In the experimental
group, a landing training technology based
on pressure distribution data analysis was
used. This technology involved adjustments
to the displacement, tilt angle, and saddle
replacement.

Based on the obtained data, the saddle
was selected according to the width of the
seat bones, adjustments were made to the
anterior-posterior displacement, and the tilt
angle of the saddle was either increased or
decreased.

Table 1. - General characteristics of the participants

Ne Indicators CG EG

1. Age (years) 44 £1.8 40.7 £11

2. Gender M M

3. Training experience (months) 36.6 £2.8 30.9+3

4. Body weight (kg) 829 +17 83.8+2.8
5. Leg length (cm) 86.3+1.4 85.3 1.1

6. Body height (cm) 181.1 £1 181.1£1.7
7. Width between seat bones (mm) 1241 £1.6 123.4£1.9

Research results and analysis:
A comparative analysis of the data
between the control and experimental

groups was conducted using methods of
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mathematical statistics. Changes in the
the saddle,

identified after the correction of the landing,

pressure distribution on

were studied.
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Table 2. - Pressure distribution on the saddle in the area of seat bones and soft
tissues in participants of the control and experimental groups during the
pedagogical experiment

EG Pre |KG Post EG Post| L.
KG Pre test Change | Change | Significance
Ne Parameter test test test | | . )
Xt m) in % CG | in % EG | of difference
X+tm)| X£m)| (X*m)

Pressure in the

676.0 + |509.4 £| 655.1 £{1200.3 # t=5.23 at
1. area of seat -3.1 139.1
82.3 66.0 62.8 79.1 p <0.05
bones, mbar
Pressure in the
479.1 £ |528.4 £/490.6 £/ 335.9 t=3.03 at
2. area of soft 2.4 -37.3
37.5 34.9 43.9 25.9 p <0.05

tissues, mbar

The study recorded statistically sig- the soft tissues in the experimental group.
nificant (at p < 0.05) changes in pressure in  No statistically significant changes in these
the area of the seat bones and the area of indicators were found in the control group.
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Figure 1. - Dynamics of pressure distribution in the area of soft tissues - a, seat
bones - b in participants of the control and experimental groups as a result of the
pedagogical experiment (in microbars).

The pedagogical experiment revealed a  tissues of the pelvis in the experimental
statistically significant decrease (t = 4.43 at  group by 192.5 mbar. No significant changes
p < 0.05) in pressure in the area of the soft were found in the control group (figure 1).
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The differences of 143.2 mbar between the
control and experimental groups after the
experiment are statistically significant (t =
3.03 at p < 0.05). It can be concluded that
changing the saddle width according to the
anatomical features of the cyclists leads to a
significant reduction in pressure on the soft
tissues and shifts the pressure to the seat
bones.

The results of the pedagogical expe-
riment also revealed a statistically significant
increase (t = 6.71 at p < 0.05) in pressure
in the area of the seat bones in the
experimental group by 690.6 mbar. No
significant changes were found in the
control group (figure 1). The differences of

524.3 mbar

experimental groups after the experiment

between the control and
are statistically significant (t = 5.23 at p <
0.05). The recorded increase in pressure on
the seat bones in the experimental group
indicates a shift of pressure to these points
of the pelvic.
The

perception of landing technique showed a

assessment  of  subjective
significant reduction in discomfort in the
neck area, shoulder girdle, and arms,
discomfort in the lower back and pelvis,
discomfort in the legs, as well as an increase
in the feeling of power transfer quality
among athletes in the experimental group
after the pedagogical experiment (Table 3).

Table 3. - Changes in subjective perception of seating technique during the

implementation of the experimental training technology

Pre test Post test o o
Statistical Significance
Ne Parameter (Md) (Md) .
(Mann-Whitney U test)
CG | EG | CG | EG
Discomfort in neck, shoulder
1.0 . 41 | 48 |35 | 1,8 p<0,001
girdle, and arms area
Discomfort in lower back and
2. , 43 | 5339 24 p<0,001
pelvic area
3. | Discomfort in legs area 34 |48 32| 1,7 p<0,001
Feeling of dissatisfaction with
4. . 38 | 47 | 31| 17 p<0,001
power transfer quality

After the experiment, statistically
significant  differences (p<0.001) were
recorded between the control and
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perception of discomfort level in the neck,

shoulder girdle, and arms by 1,7 points; in
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the perception of discomfort in the lower
back and pelvic by 1,5 points; in discomfort

in the legs by 1,5 points; and in feelings of

= Low kevel% = Below average® - Averzge kevel
v Above average % = High level %
a- Pretest

u Low kvel% » Below averase % = Averzge level
= Above average % = High level %
b - Pre test

dissatisfaction with the quality of power
transfer by 1,4 point (Table 3).

= Low kevel% = Below average % = Average kevel
» Above average % » High level%
a - Posttest

= Low level%s = Below averaget = Avergge level
= Above average % = Highlevel%
b - Post test

Figure 2. - Survey results on discomfort perception in the lower back and pelvic in

a - control group, b - experimental group before and after the pedagogical

experiment (in %)

Before the pedagogical experiment, in
the control group (CG), the average level of
subjective perception of discomfort in the
lower back and pelvis was observed in
31.58% of the participants, below average in
47.36%, low in 10.53%, above average in
10.53%, and high in 0%. In the experimental
group, the average level of subjective
perception of discomfort in the neck,

shoulder girdle, and arms was observed in
25% of the participants, below average in
30%, low in 10%, above average in 25%, and
high in 10%.

After the pedagogical experiment, the
changes in the control group were minimal:
the average level of subjective perception of
discomfort was observed in 26.32% of the
participants, below average in 52.63%, low
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in 15.79%, above average in 5.26%, and high
still at 0%. In contrast, the experimental
group showed significant improvements.
The average level of subjective perception of
discomfort decreased to 0%, the below
average level dropped to 5%, the proportion
of participants with low discomfort increased
to 70%, above average remained at 25%, and
the high level completely disappeared.

As a result of the study, a moderate
statistical correlation (r = 0,51) was found
between pressure in the soft tissues of the

pelvis and discomfort in the lower back and

pelvis, as well as a weak correlation (r =
0,33) between pressure in the area of the
seat bones and discomfort in the lower back
and pelvic.

Based on the study of the dynamic
characteristics of the seating of 20 cyclist in
the experimental group after the peda-
gogical experiment, pressure distribution
data on the saddle were obtained. Based on
the analysis of the obtained data, model
characteristics of the athletes' seating were
developed (Table 4).

Table 4 - Model characteristics of cyclist's posture

Ne Parameter Model characteristics (mbar)
1. Pressure in the area of seat bones 981 - 1429
2. Pressure in the area of soft tissues pelvis 219 - 451
Conclusion: the model dynamic effectiveness of the proposed cyclist seating

characteristics obtained during the study
can be used as an element of the system for
evaluating cyclist seating technique. The
statistically significant decrease (t = 4.43 at
p < 0.05) in pressure in the soft tissues of
the pelvis by 192.5 mbar, as well as the
significant increase (t = 6.71 at p < 0.05) in
pressure in the area of the seat bones by
690.6 mbar in the experimental group,
unequivocally indicate a shift in pressure.

This shift in pressure demonstrates the

training technology.

The shift of pressure to the area of seat
bones, achieved through seating optimi-
zation, significantly improved the subjective
perception and comfort of seating. Thus, the
hypothesis was confirmed: an individualized
approach to adjusting seat height, tilt angle,
and saddle selection based on individual
anthropometric characteristics is effective
and yields positive results
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[UUPhUL 2hM LD, AUPDP bU AGUP URDESNRE3NRLE <EOULYU3PL
SthuLhuUu3bh HhLUUPLUULUL USUNRGE3NRLLENP BU4 UNKRP3EUShY
LLUULUUL dru
U. 3. Pnpnnwyyptd, U. U. Rupuwpny', U. 3. Yuwqulng?
"Mnuuwlwt Jupqulwl hwdwuwpw
«FSUNLhSY», Unulyyw, Mnwuwuipwl,
2 Unulyduyp ptiwbuwwb-ppudwpwbiwluwt
whwnbdpw, Unuyduw, Mnuwugpwbs

uveneughr

Unwugpwjht pwnbp: 8Updwu pwpintiqugpdwt hwdwwpg, hGdwuynpnh nhpph

wbfuuhyw, hGdwuhyh hwpdwpbgnd, hGdwuhdh pwdphYh nhpph  puwnpnieni,

htdwuhyh pwdphlyh punpniejniu:
Chwnwgnuiniyejuu wpnhwwunyeyniu: Epgnundhywt b hwpdwpwybinnieniup

Ywpunp nbp BU fuwnnd  hBdwudwywgpnud® Ywupubind Juwudwdpubpp b pwpa-
pwgubiiny wpwmwnpnnulwunyeniup: Shon dugdwu pwotunwp htdwujwihtu pwdphyh
Yypw wuhpwdbion £ Juiptoph nbjuuhlwih W unipjtiynpy puywpdwu pwpbjuddwu hw-
dup: «8Updwu puwpunbqugpdwu hwdwlwpg» dbennu ogquwgnpdynd £ Gupdw
pwotudwl G2gphwin Yupgquynpnwiubph hwdwn, husp wwhwugnid £ hGunwaqw ghinwywu
nunwuwuhpniejniu:

Chnwgnunipyw  tywwnwl: <bnwgnungegywu  bywwwlu B dowlbp  hb-
swuynpnubiph Jwjpkoph wbluuhyw, npp Uywwwy nuh owwnhdwjwgut] Gupdwu
pwotunidp b ujwqbigul]  wuhwugquuinyeniup’  punnubin - wuhwwnwlwuwgywd
dnunbignd’ hbudwé uunmwwnbnh pwpdpnipjwl, pbpnyejwl wulwu b pwdphyh swip
Ywpgqwynpdwu Ypw' hhduwd wunmpnwyndbunphy punypwapbph Ypw:

Chwnwgnuinyeyuu dGpnnutp b juqiwybpwynud: SYuwiutpp pwdphyh dupdwu
dwuht hwywpyty tu «Gebiomized Saddle Pressure Mapping» hwdwhph dhongny:
Cwpgnit hpwlwuwgyty £ otujwiu dubpny' wuhwuqunnyejwu Jwwpnwyp quwhw-
wbnt hwdwp: <Gwnwgnuniejwu dwutwyhgubpp (40 dwpn) pwdwuyb) Gu ytpwhuynn
L thnpédwpwpwywu fudpbph: Pnpéwpwpwlwu fudpnd oguwgnpdyb £ Jwjpkoph
Ywpqwynpdwu wnbluuninghw' hpduwsd Gugdwu pwotudwu ndjuiubph Jpw: Ubnwih
nulynpubiph dhol nwd htinwynpniejniup npnayti t «saddle finder» uwpph dhongnd, npp
swithhy uwunnuyny uhlhynub puind t:

Chwnwqgnuinyeyutu  wpyniupubph  Ybppndnyeyniu: SYjwiutiph  ybpnwdnieyniup
gnyg £ wyb dupdwu pwotudwt qquih thnthnfunieyniuubp thnpdwpwpwlwtu fudph
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dwutwyhgubiph dnwn: Ubnwih nuynpubtiph 2powund dugnuwdp dhdwgt £ 690.6 dpwpny,
huy thwihnwy hjntuwédputipnh 2powunud ujwqbiy £ 192.5 dpwpny: Unipjtlnhy puyudwu
hwpdwpwybwnieginiup unyuwbiu qquihnpbtu pwpbwyyb) £ hnpdwpwpwlwu fudpnud:
Pwgh wjn, unwgyti| Gu htdwuynpnubiph Jwjptoph dnnbijwihu punyewantinp, npnup Yw-
pnn tu ogqunwgnpdytii ywjnpkoph inbfuuhywjh hbinwqw quwhwwndwu b owyunhdwwgdwu
hwdwp:

Cwdwnnn Eqpuluwgnipynit: Unwgywd dnnbijwiht punyewapbip niubu gnps-
Uwywu tpwuwynyeniu b Ywpnn Gu ogunwgnpdyt) npwbiu htdwuynpnubiph wypkeoph
wbuuhywih quwhwwndwu hwdwlwpgh wnwpp:  UWuhwunwlwuwgwd  dnwnbignidp,
hpduwd wuwmpnwndbuinphly punypwgpbph ypw, hwugbgund £ Gugdwu pwotudwu L
untpjtiyuinpy hwpdwpwybunneiwu qquih pwpbwydwup:

BJIIMAHWUE NONOMEHUA, PASMEPA N ®OPMbI CEAJIA HA LUHAMUYECKUE
XAPAKTEPUCTUKU U CYBBEKTUBHOE BOCINPUATUE TEXHUKU NOCAKU
BEJIOCUNEANCTOB - TOHLLMKOB
A. 0. bopodaskur ', A. A. 3axapos!, A. 0. Kasakos’
'"Poccutickuli yHusepcumem cnopma
«HOJINDK», Mocksa, Poccus,
2 MockoBckas ¢huHaHcoso-ropududeckan

akademuAa, Mocksa, Poccus
AHHOTALUA

KnioueBble cnoBa: cucTeMa KapTMpOBaHMA [aBNEHWA, TeXHWKa MOCafKku Be-
NIOCMNEANCTa, HACTPOKa MONOKEHNA BENOCUMELHOrO cefna, BbIOoOp BENOCUNERHOrO ceaa.

AKTyanbHOCTb WCCNEAOBaHUA: DProHOMMKAa M KOMCPOPT WrpatoT BaMmHylO pofib B
BENOCMOpTe, MNpefoTBpallas TpaBMbl M MOBbIWAA MPOU3BOAUTENBHOCTb. [lpaBunbHOE
pacnpefeneHve AaBleHVA Ha BENOCWUMEHOE CEAN0 HeOOXOAMMO ANA YNyHLUEHUA TEXHWUKM
nocafkn u cybbekTMBHOro BocnpuATUA. KpaiiHe akTyanbHoii ABnAeTcA npobnema aHanusa u
OLLEHKM pacrpefeneHns faBneHnA, CO34,aBaEMOro TENOM FOHLLMKA Ha Benocunege. Bmecte ¢
TeM, Ha CErofHALIHWIA MOMEHT HEAOCTaTO4yHO npopaboTaH M OCBELLEH BOMPOC Hay4Ho-
METOAMYECKOro 0becrneyeHnA OLEHKN U KOPPEKLIMKU TEXHWMKM MOCafKW, YTO yKasblBaeT Ha
aKTyanbHOCTb JaHHOrO UCCNefoBaHuA.

LLenb nccnepoBanuA: paspaboTka TEXHWKM NOCALKW BENOCUMNELUCTOB, HanpaBieHHO

Ha OnNTMMM3auuko  pacnpepeneHna naBneHnA U CHUMKEHUE ,D,VICKOM(*)OpTa nyTem
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MHAMBUAYaNbHOrO MOAXOAA K PETYNMPOBKE BbICOTbI CUAEHbA, yria Hak/oHa U pa3mepa cefa
Ha OCHOBE aHTPOMOMETPUYECKUX XapaKTEPUCTUK.

MeToab! u opraHusauua uccneposanus: [laHHbie 0 faBneHun Ha ceano cobupanmco
¢ nomoLLbto Komnnekca «Gebiomized Saddle Pressure Mapping». Onpoc nposoaunca yepes
OHnaiiH-cbopMbl Af1A OLEHKM YpoBHA AuckomdopTa. PaccrosHue mempy cepanuiHbIMu
KOCTAMM OMnpefenanocb ¢ nomoLubto yctpoiictea «saddlefinder», npepcraenatowero coboit
CUIMKOHOBYIO MOAYLLKY C U3MEPUTENbHOI LKanoid. Y4acTHuUKK uccneposanmna (40 yenosek)
Obinn pasfeneHbl Ha KOHTPOMBHYIO U SKCMEPUMEHTaNbHYIO rpynnbl. B akcnepumeHTtanbHoi
rpynne ucnonb3oBanacb TEXHONOTUA KOPPEKTUPOBKM MOCafKMW Ha OCHOBE [AaHHbIX
pacrnpefeneHna faBneHua.

AHanu3 pe3ynbTaToB MCCNeAOBaHMA: AHanM3 [aHHbIX MOKas3an 3HauuTeNbHble
M3MEHEHVWA B pacnpefeneHn [aBNeHWA Yy YHaCTHUKOB 3KCMEPUMEHTaNbHOW rpynmbl.
[aBneHvie B 0bnactu cepanviuHbIX kocTeil yenmuunocb Ha 690.6 mbap, a B 0bnactn markmx
TKaHeld ymeHbwunocb Ha 192.5 mbap. Habniopanocb poctoBepHoe ynyuylueHue cybb-
€KTMBHOro BOCMPUATUA KomdpopTa B 3KCnepumeHTanbHoi rpynne. Kpome Toro, 6binu
nony4YeHbl MOAeNbHbIE XapaKTEPUCTUKU MOCaAKN BENOCUMEAUCTOB, KOTOpble MOryT ObiTb
MCMONb30BaHbl ANA AaNbHENLLEA OLEHKM 1 ONTUMM3ALIMK TEXHWUKM NOCaAKN.

Kpatkue BbiBogbl: [lonyyeHHble MOAeNbHblE XapakTEPUCTUKN MMEIOT MpaKTUYecKoe
3HayeHne U MoryT ObiTb MCMONb30BaHbl KaK 3NEMEHT CUCTEMbl OLLEHKU TEXHWKM MOocafKu
Benocunegnctos. MHauBupyanbHblii MOAXOM K HacTpoiiKe cedna Ha OCHOBE aHTpo-
MOMETPUYECKMX XapaKTEPUCTUK NPUBOAUT K 3HAUYNTENbHbIM YNyYLLEHUAM B pacnpefeneHnm

AaBJIEHNA U Cy6'beKTVIBHOM KOM(bOpTe.
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