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Abstract

Background. Clubhead speed (CHS) is a key determinant of golf performance and is influenced by the efficient
transfer of energy throughout the kinematic sequence. Peak pelvic rotation angle (PPRA) at the top of the backswing
has been proposed as an important biomechanical factor contributing to swing performance; however, previous
studies have reported conflicting findings regarding whether greater pelvic rotation is associated with superior
outcomes. Consequently, the biomechanical role of PPRA in golf performance remains unclear.

Objectives. This study aimed to (1) determine the association between PPRA and CHS, (2) compare PPRA
characteristics between golfers with different performance levels, and (3) clarify the biomechanical role of PPRA in

golf swing performance.

Materials and Methods. Eighteen male amateur golfers performed 30 valid swings using a 7-iron under standardized
conditions, resulting in 540 analyzed swings. PPRA was measured using an inertial measurement unit (IMU)-based
motion capture system, while CHS was assessed using Golfzon Vision. A Linear Mixed Model (LMM) was applied

to examine the association between PPRA and CHS, and independent-samples t-tests were used to compare PPRA

between the high-CHS and low-CHS groups.

Results. PPRA was significantly associated with CHS (B = 0.164, p < 0.001), indicating that greater pelvic rotation
contributed to increased clubhead speed. However, golfers in the high-CHS group demonstrated significantly
smaller PPRA values than those in the low-CHS group (18.49 + 1.86° vs. 22.45 + 4.38° p = 0.019, Cohen’s d = 1.085).
Additionally, the high-CHS group exhibited lower variability in PPRA, suggesting greater movement consistency.
Conclusions. PPRA contributes to CHS generation; however, superior performance appears to depend more on the
optimization and consistency of pelvic rotation than on greater rotational magnitude. These findings suggest that
PPRA should be interpreted as a movement coordination characteristic within the kinematic sequence rather than as

a performance variable that should simply be maximized.

Keywords: IMU-based, golf biomechanics, peak pelvic rotation angle, clubhead speed.

Introduction

Clubhead speed (CHYS) is widely recognized as one of the
primary determinants of golf performance because it directly
influences ball velocity, shot distance, and competitive
success. The generation of CHS depends on the efficient
transfer of mechanical energy throughout the body during
the golf swing, which is considered a highly coordinated
multi-segment movement. Previous biomechanical
investigations have established that the golf swing follows
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a proximal-to-distal kinematic sequence, whereby
movement is initiated by the pelvis, followed sequentially
by the thorax, lead arm, and finally the club. During the
transition from backswing to downswing, each segment
changes direction in a coordinated manner, allowing energy
to be transferred efficiently through the kinetic chain and
ultimately contributing to clubhead acceleration at impact.
Consequently, understanding the biomechanical factors that
influence this kinematic sequence is essential for improving
golf performance and optimizing training strategies (Ball &
Best, 2007; Roberts et al., 2024).

Within this kinematic sequence, pelvic motion has been
identified as a critical contributor to power generation. As
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the most proximal rotational segment, the pelvis initiates the
transfer of energy from the lower extremities to the upper
body and club. Previous studies have shown that skilled
golfers generally demonstrate superior pelvic rotational
characteristics compared with less-skilled golfers, suggesting
an important role of pelvic function in swing performance
(Callaway et al., 2012; Cheetham et al., 2008). Furthermore,
biomechanical research has consistently reported significant
relationships between pelvic kinematics and performance-
related outcomes, including CHS, ball speed, driving
distance, and impact quality (Myers et al., 2008; Meister et
al., 2011; Sim et al., 2017). In addition to pelvic rotation
angle, variables such as X-factor, pelvic rotational velocity,
pelvis-thorax coordination, and pelvic obliquities have
been identified as important contributors to golf swing
effectiveness (Meister et al., 2011; Steele et al., 2018).
Among these variables, peak pelvic rotation angle
(PPRA) at the top of backswing may represent a particularly
important biomechanical factor because it reflects the
rotational loading achieved before downswing initiation.
From a biomechanical perspective, greater rotational loading
may enhance the storage of elastic energy and facilitate
its subsequent transfer through the kinetic chain, thereby
contributing to higher clubhead speed. Supporting this
concept, Myers et al. (2008) demonstrated that trunk and
pelvic rotational characteristics are associated with driving
performance, whereas Hume et al. (2005) reported that
the ability to maximize rotational separation between the
shoulders and pelvis is strongly related to driving distance in
skilled golfers. These findings suggest that PPRA may play
an important preparatory role in generating the rotational
energy required for effective downswing acceleration.
Despite the recognized importance of pelvic motion, the
specificbiomechanicalrole of PPRA remains unclear. Existing
evidence presents conflicting findings regarding whether
greater pelvic rotation is beneficial for golf performance. On
one hand, several studies suggest that rotational variables
contribute positively to CHS and overall swing effectiveness
(Myers et al., 2008; Meister et al., 2011). On the other hand,
evidence indicates that maximizing pelvic rotation may
not necessarily result in superior performance. Myers et al.
(2008) reported that golfers seeking to increase clubhead
speed often achieve greater upper trunk rotation while
simultaneously limiting excessive pelvic rotation at the top of
backswing. Similarly, Lynn et al. (2013) found no significant
differences in peak pelvic angular velocity between elite and
recreational golfers, challenging the assumption that greater
pelvic motion automatically leads to better performance.
These contradictory findings may be interpreted
through the perspective of motor control theory. According
to Bernstein’s theory of motor redundancy, the human
movement system possesses multiple coordination solutions
for achieving the same performance outcome, meaning that
skilled performers are not constrained to a single optimal
movement pattern (Bernstein, 1967). Similarly, Schmidt
and Lee (2019) proposed the concept of motor equivalence,
whereby different movement strategies can produce
equivalent task outcomes. Applied to golf, these theories
suggest that golfers may achieve similar or even superior
CHS through different pelvic rotation strategies, provided
that energy transfer within the kinematic sequence remains
efficient. Therefore, superior performance may depend

less on maximizing pelvic rotation magnitude and more
on optimizing the coordination and timing of segmental
motion throughout the swing. This perspective provides a
theoretical explanation for the inconsistent findings reported
in previous biomechanical studies and highlights the need to
clarify the specific role of PPRA in golf performance.

Consequently, a significant knowledge gap remains
regarding whether PPRA should be interpreted as a
biomechanicalfactorthatdirectlyenhancesperformanceoras
amovement characteristic reflecting individual coordination
strategies within the golf swing. Although previous studies
have investigated pelvic biomechanics using laboratory-
based motion capture systems, relatively little evidence is
available concerning the use of wearable technologies to
examine the relationship between PPRA and performance
outcomes in amateur golfers. Recent advancements in
inertial measurement unit (IMU) technology have enabled
practical and field-based biomechanical assessment. IMUs
have demonstrated acceptable validity for measuring golf
swing rotational biomechanics and offer several advantages
over traditional motion capture systems, including
portability, lower cost, and real-time feedback capabilities
(Lee & Lee, 2022; Kim et al., 2023). As a result, IMU-based
systems provide a promising opportunity to investigate the
biomechanical significance of PPRA in ecologically valid
training and performance environments.

Therefore, the present study aimed to investigate the
biomechanical role of peak pelvic rotation angle in golf
swing performance using an IMU-based motion capture
system. Specifically, the purposes of this study were to: (1)
determine the association between PPRA and clubhead
speed, (2) compare PPRA characteristics between golfers
with different performance levels, and (3) clarify the
biomechanical role of PPRA in golf swing performance.
By integrating biomechanical theory, motor control
principles, and wearable sensor technology, this study seeks
to contribute to a more comprehensive understanding of
how pelvic rotation influences golf swing mechanics and
performance.

Material and Methods

Study Design

This study employed a cross-sectional repeated-
measures biomechanical design to investigate the role of
PPRA in golf swing performance. The design was developed
based on the theoretical framework of the proximal-to-
distal kinematic sequence, which proposes that rotational
energy is transferred sequentially from the pelvis to the
thorax, upper extremities, and ultimately the club during
the golf swing (Roberts et al., 2024). Within this framework,
PPRA at the top of backswing was considered a key
biomechanical variable reflecting rotational loading prior to
downswing initiation. To address the study objectives, two
complementary analytical approaches were adopted. First,
a Linear Mixed Model (LMM) was used to examine the
association between PPRA and clubhead speed (CHS) while
accounting for repeated observations within participants.
Second, golfers were classified into high-performance and
low-performance groups according to CHS to compare
PPRA characteristics between performance levels. This
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approach was selected to evaluate whether PPRA functions
primarily as a performance-related biomechanical factor or
as an individual movement strategy within the golf swing.

Participants

A total of 18 male undergraduate students majoring
in Golf at Ton Duc Thang University, Vietnam voluntarily
participated in this study. All participants met the following
inclusion criteria: (1) completion of the course: Golf Swing
Technique with Mid-Irons (6, 7, 8) with at least 60 hours
of practice, (2) a minimum of 1.5 years of golf experience,
(3) right-handed dominance, and (4) no musculoskeletal
injuries within the previous six months. Participants had not
yet obtained an official handicap (System 36), representing
an amateur skill level. The age, height, and body mass of the
participants (Mean+ SD) were 20.3 * 1.1 years, 174.72 +
5.26 cm, and 66.72 + 9.75 kg, respectively. All participants
were informed about the study procedures and provided
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voluntary consent prior to participation. The study was
conducted in accordance with ethical standards for human
research.

Procedure and Instruments

In order to ensure consistency across sessions, data
gathering was carried out in a controlled 3D golf simulation
environment. To reduce variation in equipment settings,
participants had a standardised warm-up and familiarity
session with a 7-iron club and standardised golf balls before
to testing. Pelvic kinematics were recorded using an IMU-
based system (Noraxon Ultium Portable Lab), which has
been widely used for wearable motion analysis in sports
biomechanics. The IMU sensor was securely attached
to the sacral region (between the posterior superior iliac
spines at the L5-S1 level) following established protocols to
capture pelvic rotation during the golf swing (Wolski et al.,
2024). The system was calibrated using the MyoMOTION
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Fig. 1. Experimental setup including Noraxon Ultium Portable Lab , IMU sensor placement, Golfzon Vision system, 7-Iron Club, NiNox
120fps Camera

Finish

Fig. 2. PPRA measured by IMU across key phases of the golf swing (Address, Top of Backswing, Impact, and Finish)
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calibration procedure prior to data collection to ensure
measurement accuracy. NiNOX 120 fps camera was used to
visually verify swing phases and synchronize kinematic data.
CHS was measured using the Golfzon Vision system, which
utilizes high-speed optical tracking technology to provide
reliable ball and club metrics.

Each participant performed 30 valid golf swings using
a 7-iron, resulting in a total of 540 swings included in
the analysis. This repeated-measures design was adopted
to capture within-subject variability and improve the
robustness of the dataset (Tirrell et al., 2018).

Data Collection and Statistical Analysis

Raw data were exported and organized using Microsoft
Excel prior to statistical analysis. Descriptive statistics
(Mean * SD) were calculated to summarize participant
characteristics and key variables, including PPRA and CHS.
Given the repeated-measures structure of the data (multiple
swings per participant), a Linear Mixed Model (LMM) was
employed to examine the relationship between PPRA and
CHS while accounting for inter-individual variability. This
approach is appropriate for hierarchical biomechanical
data and allows for more accurate estimation of fixed an d
random effects (Tirrell et al., 2018).

To further explore performance differences, participants
were divided into two groups (high CHS and low CHS)
based on the overall mean CHS value. The normality of the
data was assessed using the Shapiro-Wilk test. Independent
samples t-tests were then conducted to compare peak pelvic
rotation angle between groups. Effect sizes were calculated
using Cohen’s d and interpreted as small (0.2), medium
(0.5), and large (= 0.8) (Cohen, 1988). The level of statistical
significance was set at p < 0.05. All statistical analyses were
performed using IBM SPSS Statistics 26.0

Results

Characteristics of Peak Pelvic Rotation and Clubhead Speed

Descriptive statistics of the main variables are presented
in Table 1. The mean CHS of the participants was 34.35 +
2.59 m/s, representing an intermediate amateur performance
level. The mean peak pelvic rotation angle was 20.91 + 4.06°,
with a relatively wide range (13.85° - 27.43°), indicating
notable inter-individual variability in pelvic kinematics
during the backswing phase. The relatively large standard
deviation suggests inconsistent motor control among
amateur golfers, particularly in the coordination of pelvic
rotation within the kinematic sequence.

Table 1. Descriptive statistics of PPRA and CHS

Variable N Min Max Mean SD
PPRA(®) 18 13.85 27.43 20.91+4.06
CHS(m/s) 18 31.13 39.40 34.35+2.59

Association between PPRA and CHS

The LMM analysis revealed a statistically significant
positive association between PPRA and CHS (Table 2).

Specifically, pelvic rotation significantly predicted CHS (f
= 0.164, SE = 0.016, t = 9.966, p < 0.001), indicating that a
1° increase in pelvic rotation was associated with an average
increase of 0.164 m/s in CHS, after accounting for inter-
individual variability. The 95% confidence interval (0.132
- 0.196) did not include zero, confirming the robustness of
this relationship. Variance component analysis indicated
substantial between-subject variability (Variance = 3.208)
and within-subject residual variance (2.189), resulting in
an intraclass correlation coefficient (ICC) of approximately
0.594. This suggests that 59.4% of the variance in CHS can be
attributed to differences between individuals.

Table 2. LMM examining for the association between
PPRA and CHS

Parameters Est(lg;ate Std. Error t Sig 95% CI
Intercept 30.770 0.751  40.921 0.000 29.229-32.311
PPRA (°) 0.164 0.016 9.966 0.000 0.132-0.196

PPRA Characteristics across performacne
levels: High-CHS and Low-CHS Groups

To address the second and third objectives, participants
were categorized into high-CHS and low-CHS groups
according to the overall mean CHS. Independent-samples
t-tests demonstrated significant differences in PPRA
between groups (t = -2.643, p = 0.019). Interestingly, golfers
in the high-CHS group exhibited significantly smaller
PPRA values (18.49 + 1.86°) than golfers in the low-CHS
group (22.45 + 4.38°). Furthermore, the standard deviation
of PPRA was substantially lower in the high-performance
group, indicating greater movement consistency. The effect
size was large (Cohen’s d = 1.085), suggesting a meaningful
practical difference between groups.

3000

2000

1000

Fig. 3. Distribution of PPRA by High CHS and Low CHS
performance group

Summary of findings related to the
Biomechanical role of PPRA

The combined findings from the LMM and group
comparison analyses indicate that PPRA is associated with
CHS but does not appear to function as a performance
variable that should be maximized. Although greater PPRA
was positively associated with CHS across repeated swings,
golfers who achieved higher-CHS demonstrated smaller
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Table 3. Comparison of PPRA between high and low CHS groups

High CHS Group (N =7),

Variable Mean + SD

Low CHS Group (N=11),
Mean + SD

t(df) p-value Cohen’s d

PPRA (o) 18.49 + 1.86

22.45 +4.38

-2.643(14.526) 0.019 1.085

Note: *Statistical significance at < 0.05

and more consistent PPRA values than lower-CHS golfers.
These findings suggest that the biomechanical role of PPRA
may be better understood as a movement coordination
characteristic within the kinematic sequence rather than a
variable whose magnitude alone determines performance.

Discussion

The purpose of this study was to investigate the
biomechanical role of peak pelvic rotation angle (PPRA) in
golf swing performance using an IMU-based motion capture
system. Three principal findings emerged from the study.
First, PPRA demonstrated a significant positive association
with clubhead speed (CHS). Second, golfers with higher-
CHS exhibited significantly smaller and more consistent
PPRA values than lower-CHS golfers. Third, the combined
findings suggest that PPRA should not be interpreted
solely as a performance-enhancing variable but rather as a
movement coordination characteristic that contributes to
the optimization of the kinematic sequence.

The positive association observed between PPRA and
CHS supports the first study objective and is consistent
with previous biomechanical research emphasizing the
importance of pelvic motion in golf swing performance.
The pelvis serves as the initial segment within the proximal-
to-distal kinematic sequence and plays a fundamental role
in transferring rotational energy from the lower body to
the thorax, upper extremities, and ultimately the club (Neal
et al., 2007; Roberts et al., 2024). From a biomechanical
perspective, greater pelvic rotation at the top of backswing
may increase rotational loading and contribute to the storage
of elastic energy that can subsequently be released during
the downswing. Previous studies have reported significant
relationships between trunk-pelvis rotational characteristics
and clubhead speed, suggesting that rotational preparation
during the backswing is an important determinant of swing
power generation (Hume et al., 2005; Myers et al., 2008;
Meister et al., 2011). Therefore, the present findings provide
further evidence that PPRA contributes to the generation
of CHS by supporting the effective transfer of energy
throughout the kinetic chain.

However, the second finding revealed an apparently
contrasting pattern. Although PPRA was positively
associated with CHS across repeated swings, golfers in the
high-CHS group demonstrated significantly smaller PPRA
values than those in the low-CHS group. Moreover, PPRA
variability was substantially lower among higher-performing
golfers. This finding suggests that superior performance is
not necessarily achieved through maximizing pelvic rotation
magnitude. Instead, it appears that skilled performers
may operate within a more optimal range of pelvic
rotation while maintaining greater movement consistency.
Similar observations have been reported in previous golf
biomechanics research, where elite golfers did not always

exhibit larger rotational amplitudes than less-skilled golfers
despite achieving superior performance outcomes (Lynn
et al., 2013). Myers et al. (2008) likewise suggested that
increasing upper trunk rotation while limiting excessive
pelvic rotation may contribute to higher clubhead speeds,
indicating that effective performance may depend on how
rotational movements are coordinated rather than on the
magnitude of a single kinematic variable.

The apparent discrepancy between the LMM results
and the group comparison findings can be interpreted
through motor control theory. Bernstein’s theory of
motor redundancy proposes that the human movement
system possesses multiple coordination solutions capable
of producing the same performance outcome (Bernstein,
1967). Similarly, Schmidt and Lee (2019) described the
concept of motor equivalence, whereby different movement
patterns may generate equivalent task results. Applied to
golf, these theories suggest that golfers can achieve high
clubhead speeds through different movement strategies,
provided that the overall kinematic sequence remains
efficient. Consequently, larger PPRA values may contribute
to CHS generation within an individual golfer, but superior
performers may not require greater pelvic rotation if they
possess more efficient coordination between the pelvis,
thorax, arms, and club. This interpretation provides a
theoretical explanation for the contradictory findings
reported in previous golf biomechanics studies and supports
the notion that movement efficiency is more important than
movement magnitude alone.

From a biomechanical standpoint, the present
findings suggest that PPRA functions as a component of
movement optimization rather than a variable that should
be maximized. Previous research has demonstrated that
successful golf swings depend on the timing and sequencing
of body segments rather than on the isolated magnitude of
individual movements (Cheetham et al., 2008; Neal et al.,
2007). Excessive pelvic rotation may disrupt the temporal
organization of the kinematic sequence, potentially reducing
the efficiency of energy transfer from the pelvis to the thorax
and club. Conversely, an optimal level of pelvic rotation
may facilitate effective rotational loading while preserving
segmental coordination. Therefore, the biomechanical role
of PPRA appears to involve supporting the organization of
the kinematic sequence rather than directly determining
performance through larger rotational amplitudes.

An important practical implication of these findings is
that golf coaching should not focus exclusively on increasing
pelvic rotation range. Traditional coaching approaches often
encourage golfers to maximize backswing rotation in an
effort to increase power output. However, the present results
indicate that higher performance may be characterized by
more controlled and consistent pelvic motion rather than
greater rotational magnitude. Coaches should therefore
prioritize movement quality, timing, and coordination
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within the kinematic sequence. The use of wearable IMU
technology may facilitate this process by providing objective
feedback regarding pelvic motion characteristics during
training and competition settings. Such information may
help coaches identify individualized movement strategies
that optimize performance while avoiding excessive or
inefficient movement patterns.

Taken together, the findings of the present study suggest
that PPRA occupies a dual biomechanical role within the
golf swing. On one hand, PPRA contributes to clubhead
speed generation through its involvement in rotational
loading and energy transfer. On the other hand, superior
performance appears to be associated with the optimization
and consistency of pelvic rotation rather than its absolute
magnitude. Therefore, PPRA should be viewed not simply as
a performance variable to be maximized but as a movement
coordination characteristic that reflects the efficiency of the
golfer’s kinematic sequence.

Limitations

This study has several limitations that should be considered
when interpreting the findings. First, the sample consisted of a
relatively small group of amateur male golfers, which may limit
the generalizability of the results to other populations. Second,
the study focused exclusively on PPRA and CHS, without
considering other biomechanical variables such as X-factor,
trunk rotation, ground reaction forces, or muscle activation
patterns that may influence golf performance. Third, although
IMU technology provides a practical method for field-based
biomechanical assessment, measurement errors associated
with sensor placement and soft tissue movement cannot be
completely excluded. Future research should investigate PPRA
within a multi-sensor framework incorporating motion capture,
force plate, and EMG measurements to better understand the
mechanisms underlying energy transfer during the golf swing.
Additionally, studies involving elite golfers, female golfers, and
longitudinal intervention designs are needed to determine
whether optimizing PPRA and movement consistency can
enhance golf performance.

Conclusion

Thisstudy demonstrated a significant positive association
between Peak Pelvic Rotation Angle (PPRA) and Clubhead
Speed (CHS), indicating that pelvic rotational loading
contributes to golf swing performance. However, golfers with
higher CHS exhibited smaller and more consistent PPRA
values than lower-CHS golfers, suggesting that superior
performance is not achieved through maximizing pelvic
rotation magnitude. Collectively, these findings indicate
that the biomechanical role of PPRA extends beyond power
generation and is more closely related to the optimization
of movement coordination within the kinematic sequence.
Therefore, PPRA should be considered a movement-control
characteristic that supports efficient energy transfer rather
than a performance variable that should simply be increased.
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ABTOpCBHKMIT BKIAJ;: A — Iu3aiiH gocnipkenns; B — 36ip ganux; C - cratananis; D - migroroska pykomcy; E - 36ip komris

Pegepar. Crartst: 8 c., 3 Tabn., 3 puc., 18 mxeper.

ITepenymosa. IlIBukicts ronosku Kmouku (CHS) € ogHuM i3 KII0YOBUX YMHHMKIB Pe3y/IbTaTUBHOCTI B Tro/bdi Ta 3aje-
JKUTD Bifl eeKTUBHOI IIepeadi eHepril B3oBX KiHeMaTUYHOTO JaHIfora. MakcumanbHuii KyT nosopory tasa (PPRA) y BepxHil
touri 3amaxy (backswing) posrisgaerses sk BaxamBuil 6ioMexaHiqHuit GpakTop, U0 BIUIMBAE HA e(EeKTUBHICTD CBIHTY; OffHAK
THoTepefHi JOCIiPKeHHs TOBIJOM/IIOTD CyIepewInBi pe3y/IbTaTy WOf0 TOTO, UM MO SI3aHNUIT OI/IBIINIT IOBOPOT Tas3a 3 BUILMMHI
MOKa3HMKaMM pe3y/IbTaTMBHOCTI. Y 3B>A3KY 3 LiuM 6ioMexaHiuHa ponb PPRA y pe3ynbrarMBHOCTI Ipy B roib@ 3a/IMIIAETHCS He-
JOCTaTHBO 3>COBAHOIO.

Mera mocnigxeHHs. MeToro 11p0ro gocmimkeHsst O0ymo: (1) BusHaunty 385130k Mk PPRA ta CHS; (2) mopiBHsiTu xapakre-
puctuku PPRA y ronbgictiB pisHOro piBHA pe3ynpTaTMBHOCTI; (3) yrounuTtn 6ioMmexaHiuny ponb PPRA y 3abesmnedenHi edex-
TUBHOCTI CBiHTY B ro/ibi.

Marepianu Ta MeTomu. Y TOCIi>KeHH] B34 y4acTb 18 4on0oBiKiB-aMaTOPiB, AKi BMKOHamM 1o 30 BaifHMX CBiHTiB K/II0Y-
KOI0 7-iron 3a CTaHAapTU30BaHNUX YMOB, Y pe3yibrari doro Oyno npoanaaizopaHo 540 cinris. PPRA BusHavanu 3a JOIoMOromw
CHCTeM! 3aXOIUIeHHs PyXiB Ha OCHOBI iHepljiaibHOro BuMiproBanbaoro Moy (IMU), toxi sk CHS ouinoBanu 3a fOIOMOromw0
cucremn Golfzon Vision. st ananisy serssky Mbx PPRA Ta CHS 3actocoByBamu iHiitHy sMiurany Mogens (Linear Mixed Model,
LMM), a g nopiBHsAHHA PPRA Mix rpymamu 3 Bucokoro Ta Husbkoto CHS BUKOpyCTOBYBaM t-TeCT [ He3ame>KHNUX BUOIPOK.

PesynbraTu. BcTaHOB/IEHO CTATUCTUYHO 3HaUYLMit 3B>5130K MK PPRA ta CHS (P = 0.164, p < 0.001), 1110 cBigumThb 1poO Te,
0 6inpImit IIOBOPOT Ta3a CIpUAB 306i/IbILIEHHIO IIBUIKOCTI TOIOBKM KUK, BomHOYac ronb(’piCTM 3 Bucokoro CHS npopemoH-
CTPYBa/IM CTATUCTUYHO 3Hauyle MeHIIi 3HaueHH:A PPRA nopiBH:AHO 3 ronbdicramu 3 Husbkoro CHS (18.49 + 1.86° mporu 22.45
+ 4.38% p = 0.019; d Koena = 1.085). Kpim Toro, rpyma 3 Bucokoro CHS xapakrepusyBanacst MeHIIo0 BapiabenpnicTio PPRA, mjo
CBi[YUTh PO BUIILY Y3TO/PKEHICTD PyXiB.

BucHosku. PPRA cipusie popmysannio CHS, onHak BUILMIL piBeHD pe3yIbTaTUBHOCTI, IMOBIPHO, O1/IbIIOI0 MipOIO 3a/IeXKUTh
Bifi onTmMi3alii Ta cTabiIbHOCTI MOBOPOTY Ta3a, HiX BiJ MaKCMMalbHOI aMIUTITYAM Jioro obepranHA. OTpuMaHi pe3ynbTaTn
cBiguath npo Te, o PPRA cnip posriagaTu AK XapaKTepUCTUKY KOOPAIMHALIIL PyXiB y MeXaxX KiHEMaTM4YHOTO JIAaHIIIOTa, a He AK
MOKAa3HMK Pe3y/IbTaTUBHOCTI, SIKUI1 HEOOXiTHO IPOCTO MAKCUMI3yBaTIL.

Knrovosi croBa: iHepiianbHMii BYMipIOBaIbHUI MOJY/Ib (IMU), 6iomexanika ronb(i)y, MaKCUMAa/IbHUI KyT IIOBOPOTY Tas3a,
HMIBUJIKICTb TOIOBKMU K/TIOYKI.
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