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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
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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,
and saddle size based on individual
anthropometric characteristics.

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-
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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) 82.9+1.7 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
/. 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

www.sportedu.am

mathematical statistics. Changes in the
saddle,

identified after the correction of the landing,

pressure distribution on the

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 tes Change | Change | Significance
Ne Parameter test test test | . . .
(X£+m) in % CG | in % EG | of difference
Xtm)|(Xtm)| (Xtm)

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
4791+ [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
in the

control group (figure 1). The differences of

significant changes were found

524.3 mbar between the control and
experimental groups after the experiment
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. ] . 41 | 48 | 35| 1,8 p<0,001
girdle, and arms area
Discomfort in lower back and
2. , 43 15339 24 p<0,001
pelvic area
3. | Discomfort in legs area 34 148 |32 ]| 1,7 p<0,001
Feeling of dissatisfaction with
4. , 3,8 | 47 | 31| 17 p<0,001
power transfer quality

After the experiment, statistically
significant differences (p<0.001) were
recorded between the control and

www.sportedu.am

experimental groups: in the subjective
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 evelh = Below average®  » Averze level
s Above average® = High ievel%
a- Pretest

w Low kevelk = Below average® = Averzge evel
w Above average % = High level
b - Pretest

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

= Low kevel% = Below average¥ = Aversge level
v Above average®  » High level%
a - Post test
o -0

= Low ievel = Below average % = Aversge evel
= Abave average % = High ievel %
b - Posttest

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
www.sportedu.am
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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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UUPhUP HhMLh, AUPP B4 AGYbh URTIESNRE3NKLL <ETULYU3PL
SGhLh4Uu3h HhLUUPHULUL <USUNRE3NRLLENP B4 UNKP3ELShY
LCLUULUUL dru
U. 3. Pnpnnwyyptd, U. U. Rupuwpnyd', U. 3. Ywqulnif
" Mnwuwlwt Jwupqulwl hwdwuwpwb
«FSUNLhSY», Unulyyw, Mniuwugwi,
2 Unulyduyh phtwbuwluwt-ppwdwpwbiwlut
wlhwnbdhw, Unuydw, MMnuwuypwt

uveneughr

Unwugpwihtt pwnbp: dupdwt pwpnbquapdwu hwdwlwpg, htdwuynpnh nhpph

wbfuuhyw, hGéwuhyh hwpdwpbgnd, hGdwuhyh pwdphYh nhpph puwnpnieniu,

htdwuhyh pwdphyh puwnpnie)niu:
CEwnwgnuniejwt wpnhwlwunyeyniu: Epgnundhljwu b hwpdwpwybnnyeniup

Ywpunp nbp U fjuwnnud hGdwujwdwagpnd' Ywulubind Juwudwdpubpp W pwns-
pwgubin wpunwnpnnuywunieiniup: thon Guadwu pwotunwdp hGdwuywihu pwdphyh
Ypw wuhpwdtown £ Juiptoph wbfuuplwjh L unipjlyunpy ptyudwu pwpbjwydwt hw-
dup: «Bupdwt pwpuinbquagpdwu hwdwlwpg» dbGennu ogunwgnpdynd L Guodwu
pwotudwu G2anphwin Yuwpgwynpnwubph hwdwp, husp wwhwuonud £ hGnwqw ghnwlwu
nwnwuwuhpnie)niu:

Chnwgnungpjut  tyuwwnwl:  <onwgnunngjwt tywwnwlu £ dowlb  hb-
dwuynpnubph Jwjpkoph wbjuthlw, npp Uwywwwly nuh owwhdwjwgub] dupdwu
pwotundp U udwqgbgul] wuhwuguunnyeniup'  punniubind - wuhwunwwuwgqwd
dnuinbgnd’ hbudwd Uunmwwnbinh pwpdpnipjwl, pbpnygjwl wuljwu b pwdphyh swihh
Ywpgqwynpdwu Jpw' hhdudwd wunmpnwndbwnphly punypwagnbph Yypw:

CEunwgnuinipjuu dGenpubp b juqiwybpynud: SYwjubpp pwdphyph dupdw
dwupht hwdwpyti| Gu «Gebiomized Saddle Pressure Mapping» hwdwhph dhongny:
Cwpgnuu ppwlwuwgyb) § oujwju dubpny’ wuhwugquunejwt Jwlwpnwyp quwhw-
wbnt hwdwp: <Gunwagnunigjwu dJwutwyhgutipp (40 dwpn) pwdwudb) Gu yGpwhuynn
L thnpdwpwpwywt fudpbiph: Pnpéwpwpwlwu fudpnd oguwgnpdyti £ Jwjpkoph
Ywpqwynpdwu wnbfuunnghw' hhdudwé dugdwu pwotudwu ndjwiutph Yypw: Ubnwip
nuynpubiph dhole inwd htinwynpniejniup npnayt £ «saddle finder» uwpph dhongny, npp
swihhy uwunnwyny uhhynubi puna

CEwnwgnuniejwt  wpyniupubph  ybEppndnipyniu: - SYjwjubph  JGpndnyeiniup

gnyg L wdb) dupdwt pwotudwu qquwih thnthnfunieniuutp thnpdwpwpwlwu fudph
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dwutiwyhgubiph dnun: UGnwih nuynpubiph o2powunwd ugnidp dtdwgt £ 690.6 dpwpny,
huy thwihniy hjnwujwodpubiph opowunwd ujwqb £ 192.5 dpwpny: Unipjtlunpy pulywdwt
hwpdwpwybwnnieniup unyuwbu qquihnptu pwpbjwyyt) £ thnpdwpwpwlwt fudpnid:
Fwgh wjn, unwgytb Gu htdwuynpnubph Jwjpkoph dnnbijwjhtu punipwagptipp, npnup Yw-
nnn Gu ogqunwagnndyt) yuinpkoph wnbuuhywh hnwqw quwhwundwu b oywnhdwjwgdw
hwdwn:

Cwdwnnun Gqpulwugnyeynia: Unwgywsd dnnbjwjht punipwagpbipu niubu gqnpo-
Uwlwu bpwuwyniejntu b Ywpnn Gu ogqunwgnpddt| npwbu htdwuynpnubph Jwinkoph
wbfuuhywjh quwhwwndwt hwdwlwpgh wwpp: Uuhwwnwlwiuwgwd dnuinbgnudp,
hhduwd wuwnpnwndbunphy punipwapbph Yypw, hwugbgunud  dugdwtu pwotudwu W
untpjblyunpy hwpdwpwybwnnypjwu qquih pwupbwydwup:

BNMUAHUE NOJNIOKEHNA, PASMEPA U ®OPMbI CEQJIA HA LUHAMUYECKUE
XAPAKTEPUCTUKU U CYBBEKTUBHOE BOCNPUATUE TEXHUKU MOCALKU
BEJIOCUNEAUCTOB - TOHLWNKOB
A. 10. bopodaskun ', A. A. 3axapos, A. 10. Kazakos?
'"Poccutickuli yHusepcumem cnopma
«JOJINDK», Mocksa, Poccus,
2 Mockosckas ¢huHaHcoso-topududeckas

akademus, Mocksa, Poccusa
AHHOTALMUA

KnioyeBble cnoBa: cuctema KapTMpoBaHMA [AaBNE€HUA, TEXHUMKa MOCaAKN Be-
nocunegmncTta, HacTporika NONOMEHNA BENOCMMERHOrO Ceana, BblIbop BENOCUMERHOMO ceafa.

AKTyanbHOCTb MCCNefoBaHUA: JProHoMMKa M KOMMPOPT MrparoT BamHylO poib B
BenocnopTe, npesoTepallas TpaBMbl M MOBbIWaA NPOU3BOAMTENbHOCTL. [lpaBunbHoe
pacnpegeneHve faBNeHUA Ha BenocunepHoe Ceano HeobXoAMMO LNA YNyYLIEHWUA TEXHWUKK
nocafkn n cybbekTMBHOro BocnpuATUA. KpaiiHe akTyanbHol ABnaeTca npobnema aHanvsa v
OLEHKM pacrpefeneHuna faBneHna, co3faBaemMoro TENOM roHLLMKa Ha Benocunege. Bmecte ¢
TEM, Ha CEroAHALIHMIA MOMEHT HEeAO0CTaTO4YHO MnpopaboTaH M OCBELLEH BOMPOC Hay4HO-
METOANYECKOro 0becrneyeHna OLEHKN U KOPPEKLMU TEXHUKM MOCafKM, YTO yKasblBaeT Ha
aKTyaNnbHOCTb JaHHOIO UCCNefoBaHuA.

LLenb uccnepoBanuA: pa3paboTka TEXHUKM MOCafKN BENOCUMEANCTOB, HarpaBNEHHOW

Ha OMNTUMU3aUUKO  pacnpenenedHna naBneHna UM CHUMEHUE ,D,VICKOMC*)OpT& nyTem
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VHAMBUAYaNbHOrO MOAXOAA K PErynvpoBKe BbICOTbI CUAEHBA, Yria HaKkNoHa 1 pa3mepa cegfa
Ha OCHOBE aHTPOMOMETPUYECKUX XapaKTEPUCTUK.

MeToabl u opraHusauus uccnepoBaHus: [laHHble 0 faBneHWM Ha cepnio cobupanucb
c nomoLbto komnnekca «Gebiomized Saddle Pressure Mapping». Onpoc nposogunca yepes
OHNaiH-OpMbl ANA OLEHKM ypoBHA AuckomdopTa. PacctosHue mempy cepanviHbIMU
KOCTAMM OMpefenanocb C nomoLubto yctpoiictea «saddlefinder», npepcrasnatowiero cobow
CUJIMKOHOBYHO MOAYLLKY C U3MEPUTENbHOW LKanoi. YyacTHukm nccnepgosarmua (40 yenosek)
ObiNn pasfeneHbl Ha KOHTPONbHYKO U 3KCMEPUMEHTaNbHYO rpynnbl. B akcnepumeHTanbHOM
rpynne wucnonb3oBanacb TEXHONOrNA KOPPEKTUPOBKM MOCAAKM Ha OCHOBE [aHHbIX
pacnpegneneHvs naBneHus.

AHanu3 pe3ynbTaToB MCCNefoBaHUA: AHanM3 [aHHbIX MOKas3an 3HaYUTeNbHblE
M3MEHEHWA B pacrpefeneHuy [AaBNeHVA Y YYaCTHUKOB 3SKCMEepPUMEHTaNbHOW rpynnbl.
[aBneHvie B obnactv ceganuiHbix kocTteid yennunnocb Ha 690.6 mbap, a B obnactv MArkux
TkaHel ymeHblmnocb Ha 192.5 mbap. Habntopanocb poctoBepHOe ynydlleHue cybb-
EKTUBHOrO BOCMPUATMA KomdpopTa B 3KCrMepumeHTanbHoli rpynne. Kpome Toro, 6binu
MoNy4yeHbl MOLENbHbIE XapaKTePUCTUKM MOCaAKU BENOCUMMERUCTOB, KOTOPble MOTyT ObiTb
MCMNONb30BaHbl ANA AaNbHENLLEN OLEHKN U ONTUMMU3ALMU TEXHUKKU NMOCALKMN.

Kpatkue BbiBoabI: [lonyyeHHble MOAeNbHbIE XapaKTEPUCTUKM UMEHOT MpaKTUYECKoe
3HayeHMe M MOryT ObITb MCMONb30BaHbl KaK 3NEMEHT CUCTEMbl OLEHKM TEXHWKM MOCaAKu
BenocunegucToB. VHauBuAyanbHbIi NOAXOA K HACTPOMKE ceana Ha OCHOBE aHTPO-
MOMETPUYECKUX XapPaKTEPUCTUK NPUBOAUT K 3HAUYMTENbHBIM YNyYLLEHUAM B pacrpegeneHum

AaBNeHVA N cybbeKkTMBHOM KomdopTe.
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