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Abstract

During equestrian exercise, communication between riders and horses is very important,
and riders’ appropriate signals without any disturbance for the horses’ proper movements
are required. Therefore, horses may get different stress depending on the rider’s riding
balance, posture, and proficiency. This study was conducted to confirm the difference in
the stress of horses between the beginner’s riding and the expert's riding, additionally,
to prove the effectiveness of buffer rein reducing stress even when beginners ride.
Average heart rate (HR) was measured for five minutes in stages with a walk, and HR
variability (HRV) were measured for three minutes in stages with both rising trot and
sitting trot. HRV variables include root mean square of successive differences (RMSSD),
standard deviation of normal to normal interval (SDNN), and ratio of low to high frequency
components of a continuous series of heartbeats (low-frequency [LF]/high-frequency [HF]).
The study involved 6 horses that underwent routine husbandry procedures. The average
HR did not show a difference among groups in all exercise stages includes walk, rising
trot, and sitting trot. RMSSDs showed lower values for the sitting trot when the beginner
rides compared to the expert’s riding (p < 0.05), which means the stress was more
increased when beginners ride. On the other hand, when beginners ride using buffer reins,
the RMSSD was increased in all exercise stages compared to the case of using regular
reins. SDNN was increased when the beginners ride using buffer reins in the rising trot
(p < 0.05), which means the stress was more relieved. Ratio of low to high frequency
components of a continuous series of heartbeats was not different among groups, but it
showed decreased value when beginners use buffer reins rather than regular reins. In this
study, it was confirmed that beginners induce more stress on horses than experts during
riding exercise and that the use of the buffer reins by beginners more reduces the riding
stress of horses compared to when they use regular reins.
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T AEHA HLE SAch] A% PHoRE Autee, AT, AR, ESHAL FHE
(cortisol), 7} Z0}H(cathecolamine), HﬂE}1_]_Ef‘ﬂ(beta—endorphm) = thoFsl AyEshy oxE
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HA} SOI2E Al 25108 MBS St 2| AEA S0 B AT
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2z H
SO Al W AEAA 5} o3 HAZ 95 ASEH FEIEL AAIHE Axdto]
(50 cm 9IA)e] YA 720 em)2 TFWE (o] 125 em, % 3 em)S
AAEEE7](POLAR V800, Heart
3 WEe= o] Qojx o
o:— —16

IHI'E =
o=ac 5
AERE(H

[e)
=9 274

AZAA 77t
n35l0] AAslATk(Fig. 1)
o|(HRV)E Z%317] $3te]
24t}
P9, 2447 5 m ALEe dold Auss mUEE 59 7S sen
2T Fig. 2)

& &
R) @ AupEZ
Rate Meter, Finland)E AME5I=Y|, AEs4

7hel =8 %
AldFg<4eHol= RMSSD, SDNN, LF/HF

Fig. 1. Buffer rein used in the experiment

Fig. 2. Wireless heart rate device - POLAR V800, Heart Rate Meter, Finland
https://doi.org/10.5187/ait.2022.9.1.1
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AL, YA ZolE A7]|2L olF HAE Ha <, Hholl 't g AAIskt). ol T JF
< ol WA 4= QU= YA HIE £017] s 9P &2 2 m =0]9] Ao A
Uch(Fig. 3).

715247t 7158 AdHolA SRS GAHCE HH (92 m/min) 5, %< (160 m/min)
38 F&£H (160 m/min) 35, BE(92 m/min) 38 59 &0 AT

Az ®e

239} 54 209 715 A 58710 AEHAS) 9142 A557] 919 oneway ANOVA
AF & {93t ZJo]E Hol= 9= Tukey's HSD(Honest Significant Difference) test= OH
Qe 9] Aok Y=AS AN ok A T2 IBE program RY HA B 410
ARgsto] F921= p < 0.052 AA519. 0™, HRV Ho]El+= Kubios HRV software(Kubiosstandard
3.2.0)2 AMEsI3iT)

2 1

B A7E 71540 he 15AE uAel 284 B 208 BRokT, 71540l AL
2B} 71438 1] do| © e AEFHAE dhi=x|E Qolr 7| s)A] 2+ 9] 71EA B
Bt R, A&E 081 HERE s 5ol Lo Auke<et AlulErol(RMSSD, SDNN
tﬂ LF/HF 5)& = =2 o}%l\]:}

Al g5o] F7lshE 71t AakEee] SO RE ABAAR QI3 S71R1A
015}17]7} o]8 Lo g RMSSD, SDNN ¥ LF/HF 52 &43lo] ulwsich

3

ES, 2EAPE AHAHE ARSS) V]St Aot S E AR 7lset Aol ol =

Fig. 3. A rider and a horse being under test in the round pen.
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7e LEH 2] ot Zpo|7h QleA] dotiy] Hote] HE, F&EH 2|1 HEH 5 e
Al wret g HehEaet AHEHol(RMSSD, SDNN ¥ LE/HF 5)& $4° dd= o

=3 2

2SHAE HuEa(beats/min) B2}

ST Hof 7|55t SAERE HH, FE&HE 23 HEES ke 9o o AEke
= 247 60.86 + 13.34(beats/min), 87.80 + 11.81(beats/min), 1|1 84.29 + 13.23(beats/min)°] 3}
£, 2B} 7158 F9ols HE, 4R 183 FEHA 27} 63.89 + 8.02(beats/min),
92.72 + 12.05(beats/min) 1]l 95.56 + 13.21(beats/min)ZH, <HA7} 7|53t -0 H|3
297} 7155 A9 BE SEUANA § BO AHEAE A Table 1),

ZHAT} 7155to] ASIHE ANSSE Aols BE, AEE 123 HEEAM 24 59.12
+ 14.07(beats/min), 87.31 = 13.07(beats/min) Z12] 11 85.52 + 12.65(beats/min)ZA] ZHA}7} Lut
THE ARGRE 9o Hs) S HE ARERE A BE A B 22 AdeeE EYT

Aol SA 9 wol SEuAo] the @ AlkEao] s JEE obn] Slstel Sel%
7t BEZISE @ 1 T AEErE 7IE(100%) 02 R B, SUAT FEE 9 HEHR
715 Al EO AEhEds 22 144.27%, 138.50%E BEO|A B} SHoA F7letlal, 2HA
7t AREAE[E ARRSIA] 7152 3 Aol BHE, AEE 121 HEEA T kst
Z¥7Z} 104.98%, 152.35% 1&]3! 157.02%% &HA7} 71538 AET o S716li). 18y 25
A7} A& 8|S ARESA 7|55 Aol AulsST ZF2E 97.14%, 143.46% 12|20 140.52%%

H, SRR LHETE AL 7153 B AL AR £ AL YRt

2ECHAE RMSSD(ms) 3t

SEA} To 7|5ste] GAEE HE, 4R I8y HEEE sH= 59 o RMSSD
L 747} 2651 + 6.50(ms), 10.05 + 3.68(ms), 2|1 11.05 + 3.34(ms)0] A=, ZHAT} 7|53
ALole Hr, A&R 787 HEHEo|A 242 20.32 + 5.54(ms), 8.29 + 3.16(ms) 1T 3L 6.43
+ 1.83(ms) =M, SA7L 7|59t Bl vls] 2EAT} 715% A4S BE 2EGANM w2
RMSSDE Bt E3] HEHAE pvalueZ} 0.0352 S94 UA 43K Table 2).

AL 7|goto] AE M E AR Bfole BE, F4HE 181 FLHoA 722} 22.84
+ 8.42(ms), 17.46 + 10.83(ms) 12|17 8.97 + 2.87(ms)ZH ZHA7} et H|S AFESE 4900]
Hg &E S ARRSE A BE 259004 S7HE RMSSDE H 3tk

7157 SAE 9 T 25 HA o] wEh @ RMSSD Bist Jeg YotE 7] fiot &A%}
7F HE715E & W9 RMSSDE 712(100%) 22 3t 3¢, S8Ar F&E 9 AL
7% Al &o] RMSSDE 242t 37.91%, 41.68%% FHOJMELE SHojM ZAsIHEY, 2HA
7} AUt HE ARESA 715 ¢ Aol HE, F&E J83 FEEA el RMSSDE
247} 76.65%, 37.27% TLE|11 2425%F HE S TAIA o Aottt dev 2EA &

Table 1. Difference of average heart rates (beats/min) of horses between experienced rider (regular reins) and beginner rider (regular reins & buffer reins)

Reins Walk Rising trot Sitting trot

Rider
Experienced rider (E)
Heart rate _ )
(beats/min) Beginner rider (B)

Beginner rider (B)

+
+

Regular (a) 60.86 + 13.34 (100.00%)  87.80 = 11.81 (144.27%)  84.29 * 13.23 (138.50%)
Regular (a) 63.89 + 8.02 (104.98%) 92.72 + 12.05 (152.35%)  95.56 = 13.21 (157.02%)
Buffer (b) 59.12 *+ 14.07 (97.14%) 87.31 £ 13.07 (143.46%)  85.52 + 12.65 (140.52%)

+
+
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Table 2. Difference of average RMSSD (ms) of horses between the experienced rider (regular reins) and beginner rider (regular reins & buffer reins)

Rider Reins Walk Rising trot Sitting trot
Experienced rider (E) Regular (a) 26.51 = 6.50 (100.00%)  10.05 + 3.68 (37.91%) 11.05 + 3.34 (41.68%)
s Beginner rider (B)  Regular () 2032 + 554 (716.65%) 829 + 3.16 (37.27%)  6.43 + 1.83" (24.25%)
Beginner rider (B) Buffer (b) 22.84 + 8.42 (86.16%) 17.46 + 10.83 (65.86%) 8.97 + 2.87 (33.84%)

YSignificantly different (o < 0.05) from sitting trot of experienced rider equipped regular reins.
RMSSD, root mean square of successive differences.

ST AL A 7155 Ao RMSSD7} 72} 86.16%, 65.86% LE] 1L 33.84%=H, 2K
A7b GetaEE ARG 7153 AR BE L ACIN Sk, §9] AEEoIM=
<829 A& A HoE § Z718ich

2EH7HY SDNN(ms) #3}

&AL dol| 7)55te] dAEE HE, ALE 121 FEHE ks 5910 2o SDNNL
F7+ 30.35 = 6.08(ms), 19.26 + 8.13(ms), L& 17.11 + 5.70(ms)0|Y=H|, ZHA} 7153t
Qo= HH ALH 81 FEHA 2z} 32.22 + 6.28(ms), 13.45 + 2.59(ms) 12 14.48
5.81(ms) X, AL 7|53 ol HIs) ZEAT} 7153t B9 BEOAE A S/
U, B&E9} F&EH A= W2 SDNNS HtH(Table 3).

ZHEAPZL 7|53t AFIHE ARGt Folle BE, FEE 23l AEEA 247} 31.94
+ 11.61(ms), 21.40 = 2.55(ms) 12|11 16.88 + 5.67(ms)EH ZFEA7} utw|E AR 420
vl FHE ARG A BEAAE  Zol7t flou, A& A& AN 2
SDNNg HHth. &3] F&EEAA= pvalueZ} 0.045% F94 AA S7H5HAT

715AY] 9 E 9 T Ao wet T SDNN WP =& Yotk 7] fjste] &#A7t
BE7|SS & o T2l SDNN2Z 7](100%) 2.2 A5t B, 84 A&5E 2 HAEHE 7|5
Al Z9] SDNNL 77} 63.46%, 56.38% % BHO|AHTH SHoA 74T, ZHAZ} Yyt
& MMM 715S o Aol B, B4E 18T H&HA wo] SDNNo| 712} 106.16%,
41.74% T12|3L 47.71%= BHEOJAM = o F7I6I3l o, AEEel FLHO A= o Bol 4ast

Act. T 2R S TS LA 71538 Ao SDNNo| zHzF 105.24%, 70.51%
T3 55.62%%H, FEHEA LA dutH| S AR 7]53 AED 258 S
HAT, H&EHAME A9 §ARE #5202 SDNNo| M3}t

N

oM,

I+

SECHE LF/HF 3}
&AL wol| 715510 AR HE ALR 81 FEEE s 50t W] LI/HF:=
77} 1.95 + 0.46, 7.44 + 425, 12|70 10.49 + 4.790|Q=t], 2RAT} 7|55 Ao H1,

Table 3. Difference of average SDNN (ms) of horses between the experienced rider (regular reins) and beginner rider (regular reins & buffer reins)

Rider Reins Walk Rising trot Sitting trot
Experienced rider (E) Regular (a) 30.35 + 6.08 (100.00%)  19.26 + 8.13 (63.46%) 17.11 + 5.70 (56.38%)
(SrESN Beginner rider (B) Regular (a) 32.22 + 6.28 (106.16%) 13.45 + 2.59 (41.74%) 14.48 + 5.81 (47.71%)
Beginner rider (B) Buffer (b) 31.94 + 11.61 (105.24%) 2140 + 255" (70.51%)  16.88 * 5.67 (55.62%)

Significantly different (o < 0.05) from rising trot of beginner rider equipped regular reins.
SDNN, standard deviation of normal to normal interval.
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A&H 783 HEHA 22 7.00 + 2.85, 10.17 + 821 T18|1L 13.47 + 79124, AR}
2
e}

7158 Aol vls 2EAT} 7158 A BE 25dA0NA & LF/HFE 23t
ZHA7} 1—@—‘8}0% A E ARSSE ARole BE, A&E 191 FEEA ZH 7.52

+ 6.85,7.89 + 5.58 121 7.38 + 5242 A ZHA} %!tl}ﬂﬂﬂ—% ARERE 750l Hls AFHE

a3 AL OEOHHE Rz 37H2 HYY, A&t H&H L5 cME #ad LIVHFS
et

71540 9 9 WO 2 HA] wet & LIVHF $3t Y g gobir] flsto] £Az7}
BH7|5S 8 w9 LI/HFE 7|2(100%) 0.8 A3t 49, A7} 448 3 HEua 7|5

Al @o] LF/HFE 242} 381.54%, 537.95%8 BEOJARL &HoA FA 3] Z7lstgsd, 2R
A7} dutaE S AFgS L W§E, A%E 121 FERoA To| LI/HF:
7Yz} 358.97%, 521.54% 121 690.76%E HE SETAA © B 2712 B} 1y
Z2EA7L HFME ALLSA 7155 H9ole LI/HFZF 22 385.64%, 404.62% Z12]1
378.46% =M, ZRA7} QutuEE AML8) 7153 ARt HHAL ot 7S sHglon,
A&HeL H&EH LEHA AL Tactetl, 59 FH&ENA = AR HEE FET)
= o FasHh

Z4 E

71E Ao mEd SukEEe AA ASdE, 2554, S5EA, 495y T #
AMA R SOl EI ATHL,46,47]. SHAIRE Lo =23 Wels FH9], sUHEE Al 7]
seol get GEAE 715Ak] ARA|[48-50], =R £[44,51] 52 oA AEH A9} E3
2 79T 5 3o sUtARE2E 50| T V|SAE AH[E o8]S9t e 245k,
To} ofvR|e FEE 25k, o = YRS 22T 5 A=, ol 245 HsiMe
71sAe I E50] T A Y 231 o|Fo] F2ole =HA < 7IHE EsfoF st
o, o7ieh EEA HL2 SYHOR FZHojA J|5Ae] &o] Adn dud ddE AT
T UEE 3fof e[52]. S=ATE 2EAL| B3| %‘i‘} Aol £11[49], BA T5& A
SHsIH[50], TEAI} AMAIALETE | #AAM AR AA = TofA Hoy oot Aes
AERAH(53, 54]J- stof, SutREAE S 71%4*1@ AT A E oA AEsto

AEGAE WS 4 Q)28 HidFie)

AEd A 7S 915 459} ARE4HO|(RMSSD, SDNN % LI/HF)7} o] 2851
SItk, MRS B A80] SROEEFE 299 A5 Srolt AESE LS §
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