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2 747t 5249 HHXq stlom, BE Adre

o]t A 4

RM«] ol 57 ’Eé‘
A H
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1|22 A o AE] (Centers for Disease Control
and Prevention)9 2013 H1d| gabd = 20d

7F A go] ZAasla o= B3t 43,800,000
Re] wl2elo] G0l oF 7 vd 440,000%0]
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o2 BAF(Control), *
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ot AE R 85 B AAEtY, EET
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&L 44.9% % OECD =7} & 7}7% %1_ ﬁ\_‘li B3
= o glTh( Eﬁ]ﬂ 2012). AA &AL QA ststA~EH
24 AFHES Flsto] Ul3|A e} g V)5
(Ambrose & Barua, 2004) w74l
wsto] ARSI A 2E O] Bt
%ﬂcﬂ Hrk(Middlekauff et al.,
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1] (heart rate variability, HRV)&
H| &Aool v &8 87 7|Hor TF2H3 EX4
#3t 7lol=2kel(Task Force of the European

Society of Cardiology and the North American

/IK:],H]— 011:

Society of Pacing and Electrophysiology, 1996)
o] IR WA ASANARUEH S $a FH s o
253 9lt}. AA| Framingham Heart Studyeld &
/\4 7}:5} 250199 Hg_\ahqe qp\}oi ¢k 3 57
ol AFgATE 53] HRV parameter’} A3AL L] 7%
| & A4S A5 THTsuji et al., 1996).
& FPHo= HRVOH 93kS 1 x]& d Hayano
3% l?‘@"—ﬂ(lresplratory sinus
arrhythmia, 0.25 H AL FE ksl
Power spectrum®] —’—7?-4“‘35—(hlgh—frequency, HF:
0.15-0.4 Hz)3} A28 2E A7t oot #a
gk 9 10~173% &3t mlologh AT (Mayer
wave sinus arrhythmia) £ power spectrum® 3}
A& (low- frequency, 0.04~0.15 Hz)9 377} UEt
WS Bkt (Hayano et al., 1990). &3 &<
A= WA 0 2w | FAR ] Hlg) HFQ Aste} 37
sympathovagal balanced|A A% w7455
vtdats LE/HF ratiod ol =4 JeiEt
(Dinas et al., 2013). & °|gg A7+ATHE2 A4
59 AP AL Ed) DjEdo] BA T A
Ao 7 AgAAETY S st ARNS st
a9 Tolwnt olg} v 2 UGS Ao So] Ala)
AEL AAAEANZA Y el Aoz
h:} Thayer et al., 2010). 19904 o] A¥=
«]ﬂﬁ American College of Sports Medicine,
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ACSM)e # A9 A3 4AE<S g 224
L ERrE bl 1%Efiﬂ°l”°l ToY aa9e
TR AA AFEY oGS v 2 A F2

= e H 7] 2t AHE (basal metabolism)
< S7M7IH B 5 TdAske ok 9 e &
a3 9g-s ??}T/HWﬂhams et al., 2007). Wb A
FAENA7 T FFE 93 FAHCZA AYE
golde] AHAY goE HE5d B8] . 43
9 34 A fratadEd vs) HRVE & &
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~80% 1RM(one-repetition maximum)

) R
AAs7 BFE}H(Kingsley & Figueroa, 2014).
U T AQ AFEY ol g2 A4 - FH

Al FE vAe ¥ 53] 255, TE4A 2 A
AAZNE FEsl= ﬁ%EOE(Fibromyalgia)% 7}

% 1 M«] Al xﬁﬂea]o]bﬂ’
1677 A 4] & A3 —E%‘f’% ¢ ¥} 7 HRV power

spectrum® & AT 9 EpASE ukdz) 4

(HF 2 rMSSDH ol st 57171 Uersk o (Figueroa
et al., 2007), <8 A3t % 2A-&417 715N E o]
ke T34 582 Chronic obstructive pulmonary
disease, COPD) A& tide=z % 24§]°ﬂ 23
60%°14 80% 1RMS] AZ14 AgEY o]d-& 4 7]
T B S5 2 P A AEAl OJ—é«] Z
e wdste HRVEY A9 A4 SDNN#H
Power spectrum® 133 J9E ZIMA7 o2 B
WA EA S| 7]ojahe A2 YERRTHRicci-Vitor
et al., 2013).
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activity readiness questionnaire) & "] =4 23 3

(American Heart Association, AHA)9 A7H/A=

10) 28z
(high-intensity resistance training group, HRT,

group, LRT: n = WA

=
Az A ARAEA(ACSM, 2013)5 Fd Pt n = 10) 22 729 wjFsision BE riate ok
AdfAsgto] glom 3 FAAEA, 483 LFE Al HRV A3ts F238hs 8¢ (Schroeder et al.,
gold F3S g FIH A gl A & 2003)°] gle FAE ol &7 (smoking status)
4290 & G2 Aot £ ATEARARD &34 o8 Y101 o AR ERRE T
Fel9ldele S (sAME: 2014-0066) skllA 4 B2A FA7I 2 I FASls 1efa oS AL
gelon & ﬂ‘?‘«] HA B itEE 8 v 1 (cigarette dependence scale*12, CDS-12) A= 7+
skl ApEA gpodol B3 FojAo] g ekt et d o gk 2ol YA gt w1k e 3t
7+ e AT (Control group; n = 8) 2 A% % 2 AAFA S (body mass index, BMI)oll &7
E-AgEET(low-intensity resistance training A9l AolE YUAUTKE 1).
# 1. Changes in Clinical characteristics after 8-week
Variables Control (n = 8) LRT (n = 10) HRT (n = 10) p-values
Smoking Status
Smoking duration (month) 83.63 +14.24 65.22 + 8.23 68.40 + 8.09 0.422
Cigarettes per day (number) 15.00 + 2.67 11.89 + 1.55 13.40 + 1.44 0.519
Cigarette dependence scale-12 (score) 39.13 + 3.63 34.25 + 1.32 35.40 + 235 0.380
At baseline
Age (years) 24.00 + 0.80 24.20 + 0.94 24.00 + 0.60 0.978
Height (cm) 178.63 + 2.26 175.41 + 0.98 174.53 + 1.84 0.246
Weight (kg) 73.09 + 2.99 67.11 + 2.33 73.86 + 2.60 0.146
Body mass index (kg/m?) 22.94 + 1.00 21.81 + 0.73 24.32 + 1.01 0.156
Waist circumference (cm) 78.94 + 1.57 77.84 + 2.10 84.02 + 2.58 0.113
Body fat percentage (%) 18.65 + 2.02 19.08 + 1.37 20.87 + 1.96 0.650
Systolic blood pressure (mmHg) 110.75 + 3.42 112.20 + 3.71 111.80 + 2.97 0.956
Diastolic blood pressure (mmHg) 72.13 + 2.42 72.70 + 3.48 72.60 + 3.19 0.991
Mean arterial pressure (mmHg) 85.00 + 2.54 85.87 + 3.41 85.67 + 295 0.980
Exhaled carbon monoxide (ppm) 8.69 + 1.53 5.55 + 1.33 5.90 + 1.60 0.311
Carboxyhemoglobin (%) 2.04 + 0.25 1.53 + 0.21 1.59 + 0.26 0.303
Amounts of change after 8-weeks
4 Height (cm) 0.08 + 0.17 0.10 + 0.10 0.39 + 0.09 0.133
4 Weight (kg) 0.11 + 0.31 0.93 + 0.40 1.82 + 0.57 0.053
4 Body mass index (kg/m?) 0.01 + 0.07 0.28 + 0.13 0.47 + 0.19 0.125
4 Waist circumference (cm) 0.69 + (.32 -0.78 + 0.40 -0.39 + 0.60 0.109
4 Body fat percentage (%) 0.24 + 0.79 -1.50 + 0.49 0.07 + 0.51 0.083
4 Systolic blood pressure (mmHg) -6.00 + 2.49 -6.20 + 3.10 -5.10 + 3.64 0.966
4 Diastolic blood pressure (mmHg) 0.00 + 3.32 -8.90 + 4.37 -5.60 + 3.16 0.273
4 Mean arterial pressure (mmHg) -2.00 + 2.77 -8.00 + 3.73 -5.43 + 3.16 0.472
4 Exhaled carbon monoxide (ppm) 3.19 + 245 -0.60 + 1.40 -0.85 + 1.71 0.263
4 Carboxyhemoglobin (%) 0.53 + 0.39 -0.19 + 0.23 -0.21 + 0.32 0.215

Values are means * SE.
LRT, low-intensity resistance training group; HRT,

Statistically significant differences at p value ¢ .05

high-intensity resistance training group
Data is analyzed using one-way ANOVA followed by Bonferroni post hoc test
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€ e AR 2 g a8 AeAAA
<824 & LRT9 HRT ﬁ%& dolE milS
T2 AE9 AYEY oY 853 £33t
T2 a2l EO&QW’ I E A EE
Jold 60% 1RMS 4 AGEH ]
sl F a7 A skt 484]
£ 21(Chen et al., 2011)e] w
AR a3E wiAel] st AL &
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1) AMA=A™ot

WHEE AL T8 F £22 A3 o5& 2
st WA R A4 A5 A (Model  GL-150:
South Korea) & ©]&3l 4l
I AFE 244 2384 2A 54 F Hags A9t
A, S AF-AF & ol &3 BMIE AH=E3st3ith
(A% kg/A% m?). A5 o] &3l Ydo] &9} vl
AA A sl EElE FH8AL SHE & o] &l o
2]/99 o] ¥](Waist/Hip ratio, WHR)E AF&3l9) o
A 714322 (bioelectrical impedance analysis,
BIA)e] 293t <ul] (InBody 720, Biospace,
Seoul, Korea) AZA7]E o] &3l AAWES =3

st

G-Tech International.,

2) g5y

1247 28 A2 208 o] A8 ok 3 ke
A2 AHeEUE54 7] (Beurer BM16®: Beurer
GmbH, Ulm, Germany)& °|&d] Z4A1 1H4&
3oz oky Al #Hit Aldk(mean heart rate,
mean HR) 9} &7 5718 % (systolic blood pressure,
SBP) % &A7|d<(diastolic blood pressure,
DBP)E 23]d 24 S4stslth. S8kl 2apt 10
mmHg °’d¥ 4% 13] o S4sto] o4} gho] A& 2
N T Fe FE ARRE o] &8st A E SBP ¥

DBP #2 Hleo & Hi 5 mean arterial pressure,
MAP = 1/3(SBP) + 2/3(DBP)}& At&3l%lt},

3) 27| YuBlE I AMSIE SR 2HIof

5912471 (piCO+Smokerlyzer, Bedfont Scientific
Ltd., Kent, United Kingdom)Z °o]&a] 37] W &
AFslekA (carbon monoxide, CO) 2 UAkabekl ?511
= 24 (carboxyhemoglobin, COHb)¥] Ei} %
ﬂ?}"dﬂr Lewis et al., 2010). 7A& 22 7}
741 571 % 717kt 72 EA %E%

np-2 A e A YR 1 01}2}
JFH 5_713}53 AN F 238 54 & CO«] =
A7} 1 ppm ©|FE A5 33744 S4 st Hd ok
R

N
_1[}1 4=
o b
N,
=2,

£

4) HRV At

S 9AI-11Al Atelol HA 8AIZE o]
(overnight fasting) ¥ Z4stAom, FAL 2
ARE SAAZT. £, HAF A 2447 Tk
& 57 7H] 2 g3E HHE AT 2
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F S ol oA 1>

Folv £ A=l e
15-20% o4 & AAA kg F HA A5 (Clip
Electrode, Metal Spring, Laxtha Inc., Korea)<
ARl RAsta EE 3Ad WA AT S 2 2
AN 2~ (1.XC3203, Laxtha Inc., Korea)< &3}
587t R-R interval® beat-by-beat® 7]&3}5 2
o, A8 AZEF(TeleScan S/W & HRV-Addon,
Laxtha Inc., Korea)& &3l Al7tddel Fo

parameter (SDNN, rMSSD, pNN50)E A=3laL,
g ~AEAU T (power spectral density, PSD) &
2 AldlE 14 Feld W (fast Fourler transform,
FFT)& 283t Power spectrum® 58 F3< A
g FEAATHEAS A9, 2014). bE 715

H R-R intervald ZEFAAZ AAtEE SDNN2
total spectral power(TP)%} 34 ANSY] & TAEE

Hgsle A= AsHH T A4542 R-R interval



o zlole] HF AFZLE AEdE rMSSD9 50
millisecond(ms) ©]}e & 711 d4&4 R-R
interval®l ¥]&2 425 = pNNHO= HFS &7 F
WS F dEARE gEslon, wiy Fu
A7l A4 LF9F HFS ¥l& (LF/HF ratio)
9 LF9 A3} #t(normalized units of LF, LF nu)
& w7kn)FA A (sympathetic-vagal balance) oA 1
W79 SA S5 whdete A ER o] &3 vhi,
HF9 #7t3 #t(normalized HF)& FuztalZd g4
slo] X x =2 HrFsdtH(Task Force of the European
Society of Cardiology and the North American
Society of Pacing and Electrophysiolog, 1996).

4

554 298 £%717] Humac Norm isokinetic
dynamometer(Computer Sports Medicine, Inc.,
Stoughton, Massachusetts, USA)E o|&ef Hal&w
60, 180, 240 deg/secollA] €B2E Z=(flexion)Z}
213 (extension) o thet )M & (peak toque) 2
% 5% (total work)S =33t}

TFAHZ HZE ] H7HAE 60 deg/secelA 5
3], & 3Y(muscle power =strength x speed)®
H7HAE 180 deg/secolAl 53], ZA &< H7HA &
240 deg/secollA] 253 & (slow to fast) 22 94 =
1] (dominant leg) & ol&3ll 43t om, 7 test
B FAAZE Parcell Tl AAIZE isokinetic
testing protocolel we} &3 5-& & 6027t Fo
3t (Parcell et al., 2002).

b) S&d =AM
.’l

6) 15| gi= Z[CiE2Kone- repetition maximum,
1RM) &8

olde| AgiEe Aol gle S Atstd
et EFlolid S 93l flo|EEy o] d 4l o] &g
A 4F 5 A 455 A5 ST 2
< WA AgLE Al ARG S Hd G 5
e Hd A 1IRM 4 Al 434 2L 224
A F3E T2 F A7) wfol ZEA A F-e 1t
HA H2He 4&sen FAA R 7 FAR
Warm up ¥ 7~103] 591 €2 F J& FAE +F

A% (ratings of perceived exertion, RPE)E ©|
I 43t (Eston & Evans, 2009) 34 4345
HlE O 2 Brzycki® ¥4 (Brzycki, 1993)] we} zt
TEo| W2 IRM< A3t

Predicted 1RM = weight lifted/(1.0278 -
(0.0278 x the number of repetition performed))

1 olo

e

o

7) MEgEold=Zz a3
Uz A9e LRT 9 HRT A2 €lo]E vl
F 877t AFEH oY S Y3
RME ulgoz AE 7H 18 F5

o,

oo

T o o
1>,
P >
3 e

1o i

fr e e alo
P o

&K
SN

1RM= A%
%3 LRT <

70% 1RMol»

=
o,

ool ol wgom M4 $EY

% 50% 1RMelA, HRT &<
55 5819t (Lins-Filho et

o M KU HT o

-
= rlo
Y
ot of

al., 2012). 7 A< d A4 F5Z2a 9 £
952 (E 9% 2o

ZE A5 A2l SPSS Statistics 21.0(Statistical
Package for the Social Sciences software,
versions 21.0, SPSS Inc., Chicago, Illinois, USA)
Z2ads AHgste 7t 3l i (mean)? EFL
Zt(standard error) & A&t LHIREAHEA
(One-way analysis of variance, one-way ANOVA)
< o8l 7 A 7 HA A AA] F SHHA W
staFS vl W H718F 2, Kolmogorov-Smirnov test
& B Hd AP F dol& d#AF(Pearson’s
correlation coefficient) 2 2ol5t AFAG(Spearman s
correlation coefficient) & ©]-§3t] <A} HRV
parameter 7te] FAAE Hrleldth. e BA4
odFE a = 0.05 nRtez AAsqt

2 3

>
é
b
0x
et
1o

, 27| Ll CO ¥ COHb ®ist
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I 2. Resistance exercise training programs

Type of exercises

Upper body resistance exercises

chest press, shoulder press, lat pull down, arm curl

Lower body resistance exercises leg press, leg extension, leg curl, hip-abduction

Frequency, intensity, and time of exercise in each weeks

LRT
Warm-Up free exercise with stl:etchmg exercises
(10 min)
30% 1RM (upper body), 1 sets of
8-repetition
Resistance  40% 1RM (lower l_)ohdy), 1 sets of
exercise 8-repetition

40% 1RM, 2 sets of 8-repetition

50% 1RM (lower body), 1 sets of

HRT Period Frequency

1 to 8-week 3 times/week

40% 1RM (upper body), 1 sets of

8-repetition 1 to 2-week 3 times/week

8-repetition

50 % 1RM, 2 sets of 10-repetition 3 to 4-week 3 times/week

50 % 1RM, 2 sets of 10-repetition 70 % 1RM, 2 sets of 10-repetition 5 to 8-week 3 times/week

Cool-down (10 min)

free exercise with stretching exercises

1 to 8-week 3 times/week

LRT, lower intensity resistance training group; HRT, high intensity resistance training group:; 1RM,
one-repetition maximum

8F7e] AX A - F AF, BMI 2 AA2A (AA
e g 289 HskEdA ke folg Afol=
UERA] @9 tH(p ) .05). E8 mean HRS X33
¢4 Al SBP 2 DBP 221 MAPS] W3l o 474

Al
A 3 FAAQ Aol = HehA eskth. 271 W C
5l COHbe] Wstd& A 23 FAFH M
o 2 frolg Aol YIATKE 1),

2) 1RM ¥ S&4 20| ws}

8F3te] A=A = ¥
ofg 7t ‘JrE]r‘;’kD‘r. TAROR A 4TE F
Chest press(p = .001))¢} Shoulder press(p =
004)¢] 1RM #8e 212 A % 2 749 2ol
7F yebgen, £57(LRT&HRT) & B4 w3l
Ztzk 1RMO frolgt S7p7F Yebst, 18y 57
o] Frofmgh Aol fidtHp ) .05). T Arm curl
o] IRM Wit A= Al Jek 7F BAAQ] Alo] & B
olFem(p = .021), HRTS Al ¥la) 1RM
o fisla 271 bt ¢ 05). o 42E 2
Leg press(p = .001)$} Hip abduction(p = .001)
o] 4% 24zt A At 7F BAAQ Aol7) YEbgon
SET(LRT&HRT) S SA4|7ol vl&] 22k 1RM9]
ot Z7HE ok, 18y &5 1k frofvle

Atole yepA] @tthp ) .05).

A 87| AA & @AY MY 23 A T
A A3 AE L 60, 180, 240 deg/secd 7 H3t
Zol| A BAl el vlEl] EEolM Fole TS HolF
A}, FAA R H&EE 60 deg/secollA AlA Al F
3] de o] Watare Al A 7 BAH Aol = UrE}
Walem(p = .010), EA] Hl&] HRTAA A=A
Al A Ag el ot S/ e THp € .05).
gt 60 deg/secol Al 23 Al Huj3|xg o] Mgk A
Ak 7 BAAQ ztol& JeRA e (p = .001),
ST (LRT&HRT) & BATol vlg] =3 A 3]
ol frolet S717F e tHp € .05). ey T%
b froulgh atol = e eStH(p ) .05). -3t

180 deg/secellAl =3 Al Hus]dH el wgl
[k 72 BAAQ el (7F dehgemp = .001),
FT(LRT&HRT) & BAlwel vlg] &3 Al a‘ﬂrﬁﬁﬂ
o] frofatAl S7HE AT (p .05). Wat ol e} &
Ak Yol = HRT+E LRTOl wl&) frojm g 77}%
o] FA(p  .05). Pré}éE 240 deg/secol A A1A
| Hoig Aol walgke Al Ak 3F SA A 2ho] 7}
Uebdom(p = .012), A7l ¥l8] HRTE A4

N b

01!
do 6 B Al Ho S

&Y
0¥‘i

>

Al Aol gonjat S7HE e Bt
(p €.05). ZLeluk &5 7t fronl e Aol = YEfA]
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I 3. Changes in resting mean heart rate and time domain index of heart rate variability after 8-week

Variables Control (n = 8)

Mean HR 3.49 + 221
4 SDNN (ms) 0.72 + 248
4 pNN50 (%) -2.69 + 276
4 yMSSD (ms) -7.38 + BT

LRT (n = 10) HRT (n = 10) p-values
1.13 + 2.44 -2.69 + 1.44 0.130
3.95 +  3.63 7.50 +  3.73 0.409
4.46 +  4.03 6.20 +  3.20 0.204
2.49 + 5.90 10.67 + 257 0.056

Values are means * SE.

LRT, low-intensity resistance training group:; HRT, high-intensity resistance training group: HR, heart rate;
SDNN, Standard deviation of RR intervals: pNN50, NN50(Number of successive RR interval pairs that differ more
than 50 ms) divided by the total number of RR intervals: rMSSD, Square root of the mean squared differences

between successive RR intervals

Data is analyzed using one-way ANOVA followed by Bonferroni post hoc test

%A Hp > .05). T3 240 deg/sec?] =3 A H)3F

Ao Wl e A A 7+ EAAFC] o] S JE}
UAaem(p = .002), HRT ¥ LRTE A7 vl
% Al AL A" el S et (
). et $BE ke f9jn)d Aol vhehbA o
MT/HD > 05)

3) et Al HRV A|Z+HS X9 3}

857ke] AA F Al A 7+ g Al HRVY] A7+
A14= SDNN, rMSSD, pNN502] W3S #43

[ex]
A7 A 7 BAAQ Aol JER A RITKE 3).

4) 28 Al HRV Fo+d9 X529 B35}

oo
5
ey

2

‘
2
.

At 2+ P Al HRVY F34¢
ower spectrume] A3 &
jﬂr .L—rvq' 3‘9] H] LF/HF ratio
9]‘?_ Aol 7k YA ek Skth(Data
not shown) eVt 5§80 2 FugilAdesS v
3l HF9] Azt (absolute value of high-frequency
power) 9] ¥} 3l n|FAIZ By 2o Bt
AR L E sl AR Atsh @
HF nu(normalized high frequency power)2 W3}
F 1813 nAA sk FAE whdske A 50 AR
A3 #% LF nu(normalized low frequency
power) 9] W3tk A Al ek 2t fojn] gt zto] & e
Wolth, FAA o2 HF Adigte] Wsteds £49¢ 234
Al Ak 2 BAAY Aol & eI oW, BAl Tl H]

-

A
p

>,

¥
S8l

A5,

o 5y
BN

J

-
rir =
r_}l_, B=) [
o
[‘-{E

=,

EZ
FAE wgete

3l HRTIA HFY f9)3 S77F deigtKad 1).

HRT

gh frequency

19 1. Changes in high frequency after 8-week

HF nuel Wgd-s 438 23 Al A 7+ 5A491
2ko] 7} YERg o ixﬂ%oﬂ H)al HRTIA HF nu]
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index and isokintic strength in resistance

training groups after 8-week (n = 20)
Variables 4 HF (ms) 4 LF nu 4 HF nu

1,S p rl’ P I‘P p
60/60 4 Extension peak torque (N.m) 0.196  0.408 -0.080 0.737 0.080 0.737
deg/sec 4 Flexion peak torque (N.m) 0.470 0.036 ° 0.137 0.565 -0.137  0.565
180/180 4 Extension peak torque (N.m) 0.115 0.628 0.038 0.875 -0.038 0.875
deg/sec 4 Flexion peak torque (N.m) 0.597 0.005 -0.442 0.051 0.422 0.051
2407240 4 Extension peak torque (N.m) 0.194 0.411 -0.506 0.023 ° 0.506 0.023 °
deg/sec 4 Flexion peak torque (N.m) 0.041 0.864 -0.585 0.007 0.585 0.007

¥, Pearson’s correlation coefficient; r°, Spearman’s rank correlation coefficient

HF, absolute value of the high frequency power(0.15 to 0.4 Hz):
0.15 Hz): HF nu, normalized high frequency power

Significant correlation at ~p ¢ .05, "p ¢ 0.01

LF nu, normalized low frequency power(0.04 to
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Effect of Resistance Training on Cardiac Autonomic Nervous Function

in Young Male Smokers

Maeng-Kyu Kim & Choun-Sub Kim
Kyungpook National University

The purpose of this study is to investigate the influence of resistance training with different exercise
intensities on heart rate variability(HRV) in habitual smokers. Twenty-eight healthy young smokers
participated in this study were randomly divided into three groups; CON(control), LRT(low-intensity
resistance training; 50% 1RM), and HRT(high-intensity resistance training; 70%1RM), respectively. LRT
and HRT groups performed an 8-week resistance training(4 upper- and lower body exercises) using
weight training machines, whereas CON group maintained their regular activities. All groups were
evaluated basal body composition, hemodynamic parameters, HRV as autonomic nervous function, and
muscular strength (IRM and isokinetic test) before and after the 8-week training. To assess the effect of
8-week training with different intensities on autonomic regulation, time and frequency domain indices of
HRV were calculated from 5min R-R interval recording. As results, both LRT and HRT groups increased
baseline 1RM and isokinetic strength compared to CON group. Meanwhile, high-frequency power
reflecting parasympathetic activity was significantly increased in HRT compared to CON group. In
addition, normalized low frequency power(LF nu) indicating a shift of sympathovagal balance towards
sympathetic predominance significantly decreased while normalized high frequency power(HF nu) which
reflects vagal predominance significantly increased in HRT compared to CON group. Furthermore,
improved cardiac autonomic regulation and parasympathetic activation had significant association with
increased muscular strength. Overall, the 8-week training has enhanced muscular strength in both
training groups, particularly autonomic balance improved in young habitual smokers with high intensity
resistance training.

Key Words: Cigarette smoking, Autonomic nervous system, Heart rate variability, Resistance training Klssﬂ



