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Abstract

Objectives: Restricted environmental stimulation therapy is an intervention that minimizes stimulation
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from the environment, which has been widely applied in sports therapy to help athletes achieve
physical and mental recovery. This study aimed to explore the effect of floatation therapy on heart
rate variability (HRV) parameters in weightlifting athletes. Methods: Twenty-eight (17 females)
professional weightlifters with national- or international-level completed one 45-minute floatation
session. Additionally, one male professional weightlifter (for case report) completed six 45-minute
floatation sessions. Their perceived pain and relaxation, and HRV parameters were assessed before
and after each floatation session. HRV parameters included SDNN, RMSSD, LF, HF, and LF/HF, in
which SDNN and LF reflect the sympathetic activity, and RMSSD and HF reflect the parasympathetic
activity. Results: In the total group, floatation therapy could alleviate pain (p < 0.001), facilitate re-
laxation (p = 0.004), decrease SDNN (p = 0.012), LF (p = 0.028), and LF/HF (p = 0.029), increase
RMSSD (p = 0.031) and HF (p = 0.046), and reduce HR (p = 0.026). The female subgroup showed the
similar pattern. Although the male subgroup did not exhibit similar results, the effect of floatation
therapy on the male athlete (case report) is similar to the total group. Conclusion: Floatation therapy
could assist athletes’ recovery by tending the autonomic nervous system balance to a more parasym-
pathetic state.
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2.1. #ik
ATFFIEAIN 28 % [F R ok FH R EAVB TIZ ) BRI 1 4 BRI XA (R

FREF) MERIIHTN. RAEASESWEEIE RS, RSB S. &1 SIH T AN
GUHRHIE. B HIEE) AR R RIE ) IR 0 R 2 5 (ps > 0.135).

Table 1. Demographic features of weightlifters
* 1. BEEHRAOFER

H) N e BEIFER
EN g ey Al 28 21.7 (3.0) 10.8 (3.1)
L PERS HIEE 7 17 21.3 (2.7) 10.1 2.7)
BV EIZH) R 11 22.4 (3.6) 11.9 (3.4)
MR H M) 1 20 10

2.2. FRITE

RPN N 2 R TR, 28 BSHEHAE 2 N A REMETE(UFLO m2uftfE, K24 K, %
152K, & L2 K)H ) AN ERIBE B e R 45 73 B SRR T (L E 1) BMNEIFRKFE N &F 36
IR IIRARTE 7K, PRFFRZ) 1.25 M E A B B IHE). RGBT ARG, @y, A
BONRAL I HATH B AL BT AR, OFETF AT GRS, PARE RAGZ T
HEFT . ERNEIRE, —BBHEIARET LR TER T 6 Ik 45 438 B GIT - S EUE
PPEER 0 2 10 ZHHGIN RV AR AEARFEEE ] Polar H10 Lo WS SOR I B R EF AT
#] HRV &% (Phan et al., 2012; Sancinelli, 2023).

Figure 1. Diagram of the float pod
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2.3. HRV &%

HRV {32 B AT 2 5(Sancinelli, 2023) B 385047 s Bz 65 1F O3 J A 2 18 1) 1R) B sl HR B A
W] AR Ak, A3 T 1E W S5O Bk 1B 300 (0 vh: 22 (SDININ) R AT 6 Y 1E 5 o Bl T 397 2221 )T 7 R0 £~ 24042
(19°F 77 H(RMSSD). SDNN J B AZ A TG B, AR S Bl oo I 557 IR0 N 1) — 4 b« RMISSD U 2 it il
LIEME RGUE S

AR IR HR A5 5 7EAS AR AE AN AR 2 R 1 J R, A& IR AI(LF, 0.04~0.15 Hz). =i4i(HF,
0.15~0.4 Hz) MG =40 L (LF/HF) o LF JRBASIEANE RGTE M, SHURRI RN BECIRASH 9% HF MR & R EI 22
JRPRZIETE, SHUAIE EIRESH K. LF/HF B - RIS BCPHT, SHES R SR ZAERT AL, K
(H IR EIAS AP Z A AR

2.4. BIBEDHAT

H4E H IBM SPSS Statistics 20 HEATEAR AT . RAFCAFEA t k3R O0, p < 0.05)73 A% 4R %5 5
BN LA B R SR IR T HJS (R A TREOR HRY SH0IAT 2 R b FEN RS
H, SR AES B AR A Wilcoxon Signed-Rank test f56 6 {IEVRIATT Al J& 2 AURFA a2 UL &L HRV 2
27U, p <0.05).

3. 58
3.1. 2EEEEFHRE AT RERMNBAIEHF HRY SHHMER

2 FoReREIEA . LA, BRI RORTEEL BUATEER HRV S50 73
BORIbREIR . 428 EIZE) B PRIRTEE(«(27) = 4.47, p < 0.001). JEOATEE(1(27) =—3.14, p=0.004). SDNN
(127)=2.68, p=0.012). RMSSD (127)=-2.28, p=0.031). LF (#27)=2.32, p=0.028). HF (127)=-2.09, p =
0.046). LF/HF (#27) =2.30, p = 0.029). HR (#(27) =2.35, p = 0.026)fEiZF Rl 5 R 0. 4iREW, ELk
ZEHIZE G, TR 0] DA RO A8, b, FRASIEANEE 5l , M@ A8 b 2353, FE(K HR.

3.2. ¥ WRFFRTAEERMBARIEE HRY SHHER

YT A, IR TEEN(«(16) = 2.92, p = 0.010). JHFATEE(1(16) = —3.82, p = 0.001). SDNN (#(16) =
2.82,p=0.012). RMSSD (#(16)=-2.23, p=0.040). LF (1(16)=2.82,p=0.012). HF ((16)=-2.17, p =0.045)
1 LF/HF (((16)=2.47, p=0.025){EIEF I 5 2R W, {H/2 HR (((16)=1.22,p=0239)ER AN E#E. 4R
R, ELVEREIZE) RS, ERIRIT A RRPON . R PR ATES) . RIS EA
TWEENHIVER . SR, FERXANEALF, BRI HR WA B R

3.3. BUTARFRTAEEAMBARIESHA HRY SHHER

T BAEWA, G EREE(10)=23.52, p=0.006){EIZF 5l 5 2 3 5B, kA fE %1 < 1) SDNN
(1(10) = 1.01, p = 0.338). RMSSD (|7 < 1). LF (jf < 1). HF (|ff <1). LE/HF (|1 < 1). HR (#10) =2.08, p =
0.064) B 7 7. S5 RKW], ERMREZE) AT, ERIGIT A DU, B HR. 280,
FEIXANPLE T, EFIRITRTBORS « A PH 2235 2 BRI S PR 20 B %A B g, X AT Re R T FEA =
INBRE ) 2 S TR
34. PREBATHEARMMREEN HRY SHES

3 TR BVEAN T 6 RIEEIRTT AT Ja PO TE . TR R EUR HRV S8R T BOANFRAE LR o TRFA 4R £
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(»=0.026). SDNN (p=0.028). RMSSD (p = 0.046){EIZFRI G A BEE R, (HAERTEH(p=0.083). LF(p
=0.116). HF (p=0.345). LF/HF (p=0.463). HR (p=0.10)H L HE %= 7. SEEY, ERBHEAN RS,

FREEIRYT RESERETRRS ,  BRARAS AR TG 5)), SNBSS A2 is g, (EXHAR A HR %A
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Figure 2. Scores of the pain and relaxation indexes, and HRV parameters of before and after the floatation session in total

group, female subgroup, and male subgroup
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Figure 3. Scores of the pain and relaxation indexes, and HRV parameters of before and after six floatation sessions in the one
male athlete

Bl 3. ;REFE—R2EMEANERE. . HRV 185
4. g

AW IR T EF 16T 6 E R 2 s R HRV SEU050 . 45 080, EFG)7 il DURRIEEh R
P, Rt ohs, PR, IRH, SEVFRITRIALL, BYFEEIT 5, 83057 SDNN. LF Ml LF/HF &3
NF%, RMSSD Ml HF .35 Tt 5o X 2R BV VA7 AT LI L AR A I A 2 375 0 R 1 0 i 50 S 48 375 31 K 1
WHEME RS, X 5UUERTIRS R 3. B, Flux & AIRE, SWERRBEALL, 90 24
FVRIT B SR AT RRAE ], SDNN A1 LF &35 TR, HF B33 & (Flux etal., 2022).

4.1. HRV ¥ MBE T HE RS

B RSN F, HRV A1 HR BRS-GBS0 T R A ERAS, ol AR S DL r) O AR
EWI(Schneider et al., 2018), SDNN X3 71 57 B HAM: AR S 11 S RT, RMSSD 48 [ 2K & #2855 B 58 i A
AR B 7 3R [ ) N (Laborde et al., 2017). S47ESURM%E [ 504 RGN, S RPN E X5 A
“10-s T MXTM AR . Bk, LF $UONRBET B AN i AR, JoILRTER R
(McCraty & Shaffer, 2015), HF W] 3 2 WL g AC A48 (035 5, RN AS I & 18 B IF Il T g R K O
ECHEAR PN R Mk, PO S =S S (1) A8 S A 22 B (Shaffer & Ginsberg, 2017).

FEMKS I FE R AT DA Rt W2 21 HRV AR 4. N, R NEFE S E48)5, LF M LF/HF &%
ik, HF S&ETIw, RUREI ML ER(Wu & Lo, 2008). — IR RGLiRIBH, KZEM
Hifntmr DU= A BB R (Zou et al., 2018) . X EHHZE N IFEE G A —B(Smith etal , 2017). HTHEN
HEEE S AN R JZ T, Co & BRI AR A B = 45 220 R R B A e PO 68T B A o
4.2. FEATRENIER

EIFIRTT R R AE I8 M4 KRG SEIL . —IiE S MR W50 R FH 2 A8 & R By
BEEDA M R I, FEARRRERCE N, PR R YT AT Ak R 9 2% Hh 47 51 el fB) i B FRE R i Dh e i 422
(Al Zoubi et al., 2021). b4k, HMWE 90 73 Bhitha rEZAHEL, 90 738 BV IR YT 1 AT DLd i BRAC A e A
EHE S 5 3 (A0 T 42 B TR AN 38 N B A2 B 22 S SRR ) L RG0S Bh(Flux et al., 2022).
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KW RN, EVFIGYT G, 28155 S A9 SDNN. LF A LE/HF .35 [4(%, RMSSD M1 HF &3 10,
KHBEIHE RR RIS EM LIRS, TR (Plews etal., 2013). XAl fEA2 H TEEFIRITIE
FEHH 28 I B)) R NP NS, 5 0 ] R RG] i A8 JE A 28 7k 7 5 i (1 2B 04T AR AL — 31 (Grossman & Taylor,
2007).

KRBT HERIR YT 0 55 H IS B DO AN (1 32 W EE - 2 R 7E HAR B RIS — S Broderick %5
NFaH, HARTET G B I b IR HLAR LG, V3 o0 B B [T RA IS 2 10T H 32 20 5 (UL AR JR /R (Broderick
et al., 2019). Driller fl Argus 5, 7E 60 LN 9 WHs s [E PRk Siash i, Bk 45 e s
BIT 2GRS R EE R, ALHE I RO AN PRV B YR (Driller & Argus, 2016).

4.3. HRV HMRIER

AW Wb T A R IE B AR CGETE IR ST R G HRY S8R, S5 % M, 5523 R
AL, LRiEE) 7 HRV SH IR CE G SR GG . REVT 2 BT 5 Ltz 5 S8 . AUaiE,
RIS AP IS B AE L Ig 3l 71 () B F e il A AR, 2 H &0 (Koenig & Thayer, 2016). %
PRAE R ERAS T e S 305 = R R A A gk Fy, RN HF 4t i e T 590, 1f 55 P DM ) 22 ke -
| 2 TP i ) A2 K, LF/HF LU AR 88 5 B8 vy o 3 P 22 S0 40U T PR S 3 0 AR A ) 3 o A T (Can TR A%
JERE R AMN X)) ) B A ) —— MR v d@ (R i3 SRR RORE R B sk e A TR I . AL, — DB R
T LS A MEiEs) AT SR ROE S (EEK), xS MK Lot A AT EATIZ8) . 6 MH ), B3k
B3 MRS M A TR WA N, RN B A B 1) HF AR LF/HF, (HXRZHE) HRV 23046
B Z A (Messina et al., 2012).

AR FP MRS B TAHSEREA B ATRER BTN RAAER TREE GRS T e BeER AL,
SREEBSIRIREG FEAR T AR M SR, BHRMRETHEAEANL,
IR S MR E R, 515 SN %

4.4. RIRM

ARG RRE. B, BEMERRGUENTRIPE RGN — DR, DA 8l A e BET
I HEMARGE, (HICEH PR RGERX AR PR 5, EMERNEA D,
W1 B K A IS 3 G AR AR E (Ve 2 T 0 1E), DIVEREAR AN, BUEIZILAH SRR TRk, XRART T
VORISR . BARNDRERE ikt ya, ERG RSN 2R T Ahodit, Hl%kKX
PG N SRR . ST, ARRBTFN: SIS 60 LB, ST\ LA DAY 7 ot
PEREA, JESE SR AT, BB RE 5 1 SR I AR AR

5. &g

AHFFERIL, T T A P S B 20 3 1 MG I S A 2235 SRR 7 B B M R S8,
11175 B2 H IS 2 53 SCL B AR o AR I T 5 R S B BRI T, DARE S b 1 AR IR T ROR I
BRI A, DLRCRBEAWETE, DMRRENFE AT X AR is s H 23l 5 s Al R 75 BA R AR

B
R IE . PR SRR G H B 5 L
E&MHE

[H XA E SR RHEHTITE (24KICX039), EZAKH SRS HFAZ S FL O RHBUIRSS I H (& 24-18,
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