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The Effects of Cardiac Autonomic Responses Following 8-week Combined
Strength and Endurance Training Programmes in Healthy Young Men
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Abstract: This test was to evaluate the effects of cardiac autonomic responses following 8-week combined strength and
endurance training programmes in healthy young men. Collecting the resting HR and HRV before and after 8-week com-
bined strength and endurance training programmes of 14 healthy young males, and their HR and HRV were analyzed.
There was significantly effect of the HR and RMSSD ( P<0.05), the HR for after training significantly decreased
compared to before (P<0.05) , and the RMSSD significantly increased compared to before (P<0.05). Whereas the
SDNN,SDNN/HR,HF ,LF and LF/HF had no significantly effect( P>0.05). Taken together,8-week combined strength
and endurance training programmes promoted cardiac autonomic nervous system adaptations, and the HRV indexes in-
creased , suggesting that the predominance of parasympathetic activity on sympathetic activity during rest.

Key words: combined strength and endurance training, cardiac autonomic function, heart rate variability
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Uz 3l AT DL A A5 035 0 /8 2R S8 1Y A A A JE AL 75 S 7 AR T RE A4S AL b Y 3 AR
ARz S 25 5z 3h B L FRIRES T B0 Bt 9%, R IN R 2 I 28 T v AR, X 50 E A 32 A
kB FHLINREIE N A . OIE A FE A T6EE M JC A0 % A8 5 ( Heart rate variability, HRV ) #E47 [H]
FE M8 = FVEE A IEZE RR (BB ED A2 5. HRV a3 O NE A 8020015 58 1, B 22 22 Fh A= JRFI 3R
SR, i B ARGE B RS B D7 I 30 2 RS b AR Ak BRI DA R 05 g | A 1 R 1 2R
PRV ATARE ST CUERA O 5 R 2 R G ARG A R AR 6 AT AR AR L YR, HRV AR BRI 8
BTz, IR SRt 2 Wi 87 12 Zh9% 57 Kot BN 2, WA A SAURE ) MRS MOIR 28 55 D7 1. 4R T
Dt T BRI FH O ik i 25 5, Ko SE e i 98 0T R A5 1 — UM 2538 (5 HRV F8 AR 475 AT 5 A 08 78 PP A/ W 4%
B8 B/ Ad S NBEHLRBIRZS 1A R TR0 B ASBIFSEPPAG 8 J&) s AT g A DI 0 X0 E A
FAZIRE P A W2, S48 TR AR B AR AL 5 N 2R 05 58 DL I R M A 42— e AR .

1 RN 5k

1.1 RS

TSR N 14 4 fil B 58 PE 2 51 AE IR SE 3 8 (20.39+0.61) % B g (174.11+5.42) em (K H
(66.33£6.22) kg ; RFEFE 50 ( BMI) 24 (21.40£1.46) kg-m ™ X5 BN LR 2 4F. i n] 323058 s A iAk
U HL T B R P O H PRI A5G A 10 T R 88 B kO JUE i 351, I R R s R A s, A R 2 I e (3 JR) S O
AT 4 W) HEBR g 00 2 51 HEBRARE R A4S £ (BMI) . BMI<18.5 5%>24.0.

1.2 WRFE
1.2.1 RBFE

FEVNRT AT, P47 — 58 NI 25, 3208 B R RN 2507 2000 I 2 3 > sty 22 i
WA LEPEAT 8 R AU SRR IS 3 M EA T8 8 0% (Heart rate, HR) Al HRV F8H5 I, M3 A 2 4 °F 28
4.00~5:00. SEEEFE N 20 C ~23 C,BE N 35%~46%.

1.2.2 HRV @& F5 %

FIH Polar team 2 FBAC AL (THRE/A F] , Finland ) it 5% RR 83 10 min ZERIRAS. 1T polar team %K
P55 BB, A Firstbeat SPORTS R4 (version 4.4.0.2, Firstbeat Technologies Ltd. , Jyviiskylii, Finland )
AT AT, B R AR (W E) R Z RS 5 min(5 min~10 min).

1.23 Ak s %

I B REl i SN bt | i W == [ B2 i | R B Nl [ B2 R == L o | 223
WANT I Ik R AR e 1 5 =0, EE DK Ty i 5 > UL 25 20 3, 5> F-Boa 6 1 1
FiMfE R B L BRI RN RS A, S K ) R 2R ) R AU 85% 1RM #EAT45 ), 45 2~3
M, HER 1 ~3 K, IR EER 4~5 4, HAER 1~3 W LA F1 221 R fifar o 40% 1RM
145> B EAE 22~25 WK, BN EEE 4~5 4, B EE 22~25 K, izsh T RN KT, 53
WRAEL 1 s~2 s, %K 1 s~2 s, 110 1 s~2 s; M SJYIZR FFER A 72 B2 LR 32, I 2kt
30 min, iZ#7%IE 5] 50 min~60 min, 250N 80% ~90% HR,, . —F3EIEFT 5~6 ISR, F54E 8 JH.
1.2.4  FFRI54%

WFFEHRAR AR (HR) AL S (HRV) AR AR AR 1 . Bl bn e 45 2 AR 4B NN [ 1]
Z 22M AR (RMSSD) |, B0 ms; 2295 NN [RIHI45E22 (SDNN) ;SDNN/HR. $UsFs IS (LF) ,
BN A ms®  ATEE R :0.04 Hz~0.15 Hz; @A (HE) , 50078 ms® S5 0.15 Hz~0.40 Hz DL} LF/HF.
1.3 HitFEHZE

GER D) IR bR E DS (x£S) R, BUER FH SPSS 17.0 iR AFAL I8 $E 47 07 22 55 PR R 56 | IR FHTTC X
FEAS T R BN 2R I AL 55 | 7K o P<0.05.
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2.1 IIZBIE HR #1 HRV BHIERRT4L
Bl WAk 1. SUNZRRTAH L, IIZhE HR S0 88 F U2 (P<0.05) , I 2k RMSSD YA B & &
TINHT(P<0.05) , %55 SDNN F1 SDNN/HR {8 34 5 TINZRT , (HIC 3% 2% 5.
2.2 JIIZET/E HRYV SUSiistirEk
BlE W2 2. SlgmiA L, YIZRJG HF LF Al LE/HF ¥E 8 TUIZAT, A0 B 3% 25 5.

®1 JIZATEES0EN HRY BHEHEREN (n=14) %2 %8S HRV SEIE/R TR (n=14)
Table 1 Change of resting HR and HRV time domain indices Table 2 Change of HRV frequency domain indices
before and after training(n=14) before and after training(r=14)
HR/(beat/min)  RMSSD/ms SDNN/ms ~ SDNN/HR/(ms/beat) HF (ms?) LF(ms?) LF/HF
YZkAT  63.36+£10.23 57.86+28.65  74.50+29.34 1.25+0.64 WZRRT  4278.73+2731.18  2948.45+1604.72  122.44+54.32
YIZSE  58.21£7.16%  74.50+28.64*  84.21+20.06 1.49+0.57 Y2k 5154.17+2921.62 3657.70+2745.64  107.17+43.59
* P<0.05 vs Y2570, * P<0.05 vs Y ZHi.
Average HR, average heart rate; RMSSD, root of the mean squared successive HF, high frequency; LF, low frequency; LF/HF, the ratio
differences of in RR intervals; SDNN, the mean standard deviation of RR intervals; between the low frequency and high frequency.

SDNN/HR , the mean standard deviation of RR intervals/heart rate.

3 Sth5itie

AR R TEREE BN 2R B RN Zhim T (B R J7 8 25 2T FULIRTS 1 2520, DL SR 5 B R 252 ff
Y21) AT 8 JH R 1S R T SIS | i 80 R B RREAG  ARE M 3G PE R RMSSD .SDNN/HR L4
K HF FEFRYIHE N AR 28 2 bl 2 AN Bl 2 JE IR Y | B QR Bl 2 15 M 9 SDNN 1 LF 545, Ul 45
Je TRVEE R 5 AR A I 2 15 v, R A EM AR R R AT RE 4548 LE/HF FRAK, 45 B0, YIl 4%
JE H EIRAS AR HRV $5E08 I, L2k 58 #2854 3 .

CEH F A RS AR shll 2Rk b Th A 25 2 PE R, iR SR B T 1 U 2538 808 HRV 45 50038
T, 3% 5 B SR IR PR A S0 B SR IR TR I SN G, T AR R AR X | B Sk S A M
DRI B ik 28 55 A% DX A s il 12 330 S 35 7 412 0 il o St 26 B 40 O 36 i, R B HRV 5 85 -0 A
SHE, SCRRAE 5T 37, 6 10 7 £ I 200 e 3 s A &2 RS R 1) HRV JETES2 . Cooke 45 Y SC 00 45 S
~,8 JE Y 1 5 (60% ~70% 1RM, 3 YK/ J8) BEAT A4S HRV A9 46 % 5 800 — L S 500, W RE R,
Heffernan 255% 11 6 A48 1% (65% ~75%1RM, 3 /8 5 , AR B i 228 HRV I st R’
BRI T YRS HRV Josgi, (H25 5 5 5 10 0 U0 2005 0 38R 2 I ek, X — 25 2%
JHEI BN 2] REAE EA2 Bl 5 Ok T g

FEAMFFE R, R R I 2o B Al 25 a2 1 8 J&] s A 3 41 & U1 2507 X, N 05 w20 3R I 35
M, ZERIRAS T 2R M 2 5 o S 0, ok 5 2k A0 0T T 505 0 ) SE 2 T B AR L AR — 2. Me-
lanson S5 25 SR LM A BN (n=11,25-40yr) HATHE 3 W, BFIK 30 min 1 P 2558 B 58 K00 S 55 452 5,
S5 R 12 NG AR FE R A2 Bl 2036 P 1) HE . RMSSD 1 pNN5O $ 47 5 25 5 ™) [RIRER , 5 7K it
J138 8 5 EUIRAS T RMSSD F HF (i 5 R, 2 Ik g sl 438 . A B9 Ak , 7 SR g i 40 &
INrp K Iy I G & 1N 20T LU m it 1 00 2k (R ) 235 1k 85 VO, R38N JC B 3
KR A ARG A I v] BE 45 40 A VI 2R B4R = e 2 LS R e

T, AL R B, 8 SR B RE B i 19 ) R A AN DR H B E R G R R R R
T, (B H A AR LR AT R, WA, Fr IR AT F1 0GR i I 22 2802 o 2 kA | 359 ] E S 0 U
H E 2 R G IR NE N, A it — 25T

2k B ARG 45 R0 | 8 JR s A 1 4l AN SR B0 E O NE B A TN6E, IR T K
HRV FEHCE N, 2 B0 2k S o 28 15 8 i
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