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Abstract Purpose: The purpose of this study was to investigate the changes in the autonomic nervous system of the
human body after the use of ocher bedding radiating far-infrared rays to 15 insomnia subjects. Methods: Changes of
autonomous nerve in the subjects after using loess bedding estimated by heart rate variability. Results: The mean HF
before the use of ocher bedding was 220.8 msec?, and the mean after use decreased to 5.1 msec.? The average value of
LF before use was 418.1 msec?, and the mean after use decreased to 5.2 msec? The average before use of the VLF was
1463.3 msec?, and the average after use dropped to 6.8 msec®. The average value of TP before use was 977.3 msec?, and
the average after use dropped to 6.7 msec?. The decrease in postoperative values of all four items was statistically sig-
nificant, and the high value of the subjects before use inferred to be the reason that all of the subjects had high stress and
anxiety due to their long-term sleep disorder. There was no significant difference in the pulses of the subjects before the
use of the bedding. SDNN and RMSSD were not significantly different before and after use. Conclusions: Autonomic
nerves HF, LF, VLF, TP frequency is evaluated to be affected by the investigation of far-infrared radiation that occurs
ocher. This research data regarded as high value as primary data in this field.
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M o=
AR E 9d5te] BE QS Asse Akl g &
Lol HEo} FEol} Qo] mlAks Q75| ol A

A=t AR R SR X e o] Whaake] vkl
SN A SR AH LA AR I BRAbel U R] 8] FAL
N 5~20 um I A HRARE-S 0.917~0.921 WSl &
o] 91913, WAl A= 3.69 x 1020014] 3,71 W/m’.um ¥
9 el S Usleh. Az 2 zpel= glo] Bl ot A
R e R B B A e o0 - e 0 B S P i e
A Yehdeh(Kim et al., 2018).

SR IR RIS A FOE Si0, Aol 40 ~
50%% 2}A|BFA ¢l o (Lee, 2003), FES] YAt 27 =
0.02~0.05 mm #J =0] L CaCO;°ll 9| A AZA = o] 9rt
(Ryu, 1997). 3=xlol|A 25t AF $71 T 49%, 7
o AT s0%t kel ont, HEHAA 477 718 A
4FFo = ot 25 #HALshgd th(Lee, 2003). Jeong ef al.,
2011y e} 9] 2t} 2JAlz]o]| 89} Rhodobacter
& A3t AlEFell M el 97%, U= 87%,
TR 73%9) A5 Aol YAl Eabeel A
Askslet. SAE L sl Aol vlAl g6l
o 2 % gl

Park(1997) BEo|A] T-$ TaP7|dME &2l o] vt
Z5j014] AA7)5& FAATIE 7o) SIEk S8, Park
et al (20152 oFE3] AHe] E3p} sladek Hshck

APPSR (HRV) 3 AAIET7|olA] b Aot

TF7] Akol2] W3S 2Ju|dtck(Lee et al., 1977). Sayers
(1973)—”— 3 HRVE YRR = x|t ulgalo|e] 744

2 F=2 0.1 HzZ v|AsHA W3k} Akselrod er al.,(1981)
% HRV| 7l Fa FA7HS E8iste] ofekst 2A)
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o] 5 A=E 2 ATl 83 =ik

Malliani et al.,(1991, 1994y LF= 3417 o3t %
2 el HEGR-S Fgel 919 ALE 44
sigloml, g7 FHE el A EE LEHFES
AME-3199EE. Mukai & Hayano(1995)= HRVQ]— &gte] o]
o] B3t oA LF(low frequency rage)ellAl w7H43173 2]
35S ¥edslal, HF(high frequencyl My -2 F7bal
72 MR B} Lee er al (1997 sk A2
o] HRVA 32| AH ExL BAMsle] 3.8 53} A o)
9= F34 0.15 Hz~0.4 HzA o= HFF92) slgdeh. LF
T 0.1 HzE TASR ohs AR Alexd, 9333,
gkt AU, s 9 A28 A3l 9l
T34 0.04 Hz ©]|3l= VLF(very low frequency)’d o]}
3}gd v}, Task Force of The European Society of Cardiology
(1996)°11413= HRVE] SAU, A|71ed o3} F3la o oo
st AR W AHATA Y A =} 2AEAAA Y] AE]E
Hol| I3t A REF A3} Lee ar al. (2019 &
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Met A== 453 (FITDe]| A H(Lee et al., 2019).
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7] ]E]E Shapiro-Wilk A4 74 AHE sl
HRVH| |B1 5 frelze] p<.05Het AAM A 7HE &
F3ld7lell AtEER 7k, BRaeAdel SHER -
AR NEHE AA AABIAY Aoz AP 2F
AN Fe]Ade] e B dlolE 5= A EEE s= A
o2 Foisigich

a9 nFE
CHARE SM1 2y

B ATl Fegt AT MEA el AFsRe o
Aol 5 o AFRER AAIE. dATolls FAde] 41,
o3Ade] 117e]$tk(Table 1). WA iRl 2 A3}
T ARER 2 A7l Folsle ARER Al d7s)
ATt Table 164 Bwd miadel o] 717k 11d 404 717¢
olglem, 3t 9.9dclglth. T8 FAPER ¥ #7 I
B 28, AAe] U olglsiM 17, o] sl BeF 19, v
o7} Zel7bHA 59, o]y BEA| 1Y, AAFEFOE 1Y,

Table 1. Characteristics of subjects and their sleep disorders
No. Age Sex

Insomnia states

1 61 F 5 years, started after menopause

2 58 F 5 years, Sensitive in nature

3 59 M 1 year, dementia as anxiety

4 57 F 3 years, started after menopause

5 50 F 5 years, with age

6 62 F 3 years, without knowing the cause

7 50 F 30 years, with age

8 66 F 1 year, with age

9 67 F 10 years, with height fear

10 72 M 2 years, due to heart abnormalities

11 55 F 40 years, Psychological problems

12 50 F 3 years, psychological & economical reasons
13 78 M 5 years, with age

14 63 M 5 years, since the operation of colon cancer
15 70 F 3 years, with age

mean 61.20 + 8.38

F: female, M: man.

9.9 years

AR S FRE 1, AEA BAS 19, A ol R |
9,9 e FEE Y o e,

EHEETOM YHeM WE FmHBo| 2HIE HO|

G o] AT AH AR 7L whEe] ot
e o Axhe] 4 9e] HARES 40°Cel| A 5~20 umel]
A} 0.902(90.2%)°191 3L, BRI = 3.63 x 10°w/m?)E 2
A= ACHKFFIA, 2012). 9524 WARE: 38 EA17) o
o] HA oA E F5 T3 WAk vlES on]gio
SRS Fat 3L HRAHA] o2 BAIE £ i
(black body)e} F-=w, o] Eulc]E w|wsh= 7|E A2
AREEPH, 1 3 12 A EATHOh, 2016). =R &
2 e (black body) HH] WALlUA] 213 3.63 x 107 w/
m*o| L, 5-20 ums XA A A o] NE FEEE
ek Bt A= 59 ouix] HEE HolF
AR, oA Wb ek AS B9 WA B 4
o)A e] FAMIERE S ©]m]TH(Oh, 2016).

FENTE AFeslo] AU @ NPAES VS
o] (HRV: heart rate variability)S =43} h. AAts
= A Sl SAAES A Fagtilzde] A
T o RSl o3l M= AbE L o3RS v}
T3S o] F1 9ITk(Choi & Noh. 2004). & AT E= F8
Fakel 253} (lower frequency: LF), Z53H(high frequency:
HF), 2453} (very low frequency: VLF), 18|31 &35}
“*(Total power: TP), ¥} (mean HRV), SDNN(Z A
NN7Fe] %% #1219} RMSSD (AAre] Hazhal 7o) =4
T HTHAHE S48 tK(Table 2, 3, 4, S, 6).
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Table 2. Analysis of HF frequency measurement data of bed user in loess

Group Time N Mean = error (msec?/Hz) S.D. Z p*
. Before 15 225.957 £233 220.805 +£232
Subjects -3.408 007 #**
After 15 5.152+1.117 1.117

*p<.05, **p<.01, ***p<.001. SD: standard deviation, p: probability. Wilcoxon and Mann-Whitney tests. Before is data before using the loess
bedding, and After is data after using. This abbreviation applies to all other tables and figures.

v 3EF57)9) Ie] gla, FuiilAA (5417 )] s
o gt A FE o] 8= lvh(Bae, 2012.; Choi & Noh.
2004). 2 A7l M= AR} 15959 SA A HFS BA3
Z1o] Table 20 AA=E|}t. YAEe] FEATE A3
o] AR ZAARIAE 220.8 msec?e| 913, FEATE A
8t 9] I AR 5.15 msec® 2 A3 YTt x}o) 7}
208.8 msec’® LERFA] f-ojAdo] QA Fhadhe AFS b
el hp < .001)(Table 2). Table 19]A] K= nje} zro] o3
T 104 o]AFe] B Zel AR WidRkEe] BHSe] Alsl
A 2EH 2L ol ARl $2)7F B AN 2
el k7S A, A T2 % 55 Vel
HF 2L I=2, &, 2e7, EdF 58 vepid
(IEMBIO, 2001). 45 ejA WA= SEAT-S A8 5
off Fu3PA173 9] 715l Heddhis HFFTre| Zhael| o33k
S F= 7o ® guElg HFFIE 7748 Al A=
FAH AR govt By o7 AEH A BkS
wol 7kxl Aol Eolel AEAT AR Fol] S &
FHaA 2EH A sz FRadioial g & 5 gy

g Hwztil7dod ol A=E AR o] fo]
o] AAPHS] gollM =S5 o Faiile] I RS
4HA| 2 FE3le] 10300 4.56~7.79 Ln, 30~40t]= 4.19~
7.42 Ln, 40~507)% 3.82~7.05 Ln, 50~70t]%= 3.45~6.68 Lno)
THIEMBIO, 2001). i A7ellxe -2 Wit 537
AN 30U 7He] AE Fof FIbprt 5.157F kA 50~70
e F3 Ao =Fslgot & 4 glvh You & Bae
2015y 99 olgl® xal & F-=27] Aol Fuiil7d g
AL 487 Lnol|A F-2 Foll= 6.7 Ln2 2 54 F7}s)
+ Ag B E dTelM e =2 T A
ol APESE el odl2A & 5 7) sl

LF Foipe| o)

LF(low frequency)FI}E AF3} ¢39(0.04~0.15 Hz)o]
v AFA1H el AEH A9 fe] 9lar, wAAIZIA o] gl
3k 2| ER o]4= T ek (Choi & Noh, 2015). £ o]
M RS SAA S EA3E A o] Table 3ol A

A=k 0] BEATE ARSP] Ao AR FAAbell
A 418.121 msec® |31, FEATE AN Fo] HA =
AR 5269 msec’E A 3E e}, 2] 7t 412.852 msec’E
R A felAde] olAl FRasls AR vrERtEH(p <.001)
(Table 3). AN RS ] A7|7He] BwFo R aAysh &
=olgt 2B e} Bolgte] ol SAA7) vl =k
v EATF ARe] LFFIe] Zhave] oJ S F= A
2 =Y. LFFlee AAAQl AEYAE 7 AlE
2 A R k] ok B 50% AEw el B
SRS o] 7HAl Aol gl Eolvl SEA T AR Fell 42
HE A FHAA 2B dar A gt & 5
ook, w7tal7-e AFIHLF )= FAZE 40~500% 5.93~7.99
Ln, 50~70%] %= 5.77~7.83 Lntl & FE3}32 3)THEMBIO,
2001). ¥ A7olM= A7 50~700 2 F212] 7)Ee
g3}, Table 304 Bl SAEATFoA £ Foll = 719
FHaz] HAWE At AL B 57t s ol 3EATF
7} EzRe] el 34l 7o) opdr) AJzte] Ext. ¢}
£ “lEAE You & Bae(2015ys obel#el] #-=27] AF
o zfolol| A xE HE Folli= LFFAIZF F7Fhs A
2 et £ dTebe Aue 23E JeRisle #E
4172 W37 Faitalge] s Agor xAHo]
g 471

VLF FIio] Hol

VLF(very low frequency ke 24153} ©394(0.0033~
0.04 Hzyol™ Al 2449} LAt o] )L, =3t I3t
+&, 32320 gakst Ad7s e fAde] Eokal i
WA 8] F7HHQl gl gt A RE o]8H L gl
(Choi & Noh, 2004).

E AFeME AdRE] SAA HES BAEE Ao
Table 4ol AA=AT}. G372 FEAT-Z AR A9
AP AR A= 1463.353 msec?o|$lAL, SEA TS ARE3E
Fo] HF A= 6.835 msec’E A 3E Q. 2}o] 7}
1456.071 msec®Z “fep A fro)Ade] oAl Fhasle AsFS
Uebdohp < .001)(Table 4). o]= J}EZTF Al&-o] VLFF

Table 3. Analysis of LF frequency measurement data of bed user in loess

Group Time N Mean = error (msec*/Hz) S.D. V4 p*
. Before 15 418.121 412.852
Subjects -3.408 001 #**
After 15 5.269 1.310

£p<.05, **p<.01, ***p<.001.



Table 4. Analysis of VLF frequency measurement data of bed user in loess

<t =2 A7+ N Mean (msec’/Hz) SD Z p*
AP 15 1463.353 1456.071 ok
A . -3.408 001
NES 15 6.835 1.104

*p<.05, ¥*p<.01, ***p<.001.

IHpe) Zhhel S T AR WAEH. VLFFI:
50~700%= 6.43~8.37 Ln®] 57} AAHS 2 sl g)
tHIEMBIO, 2001). SHEAFo|A] 4
w2 A4 W2 Ao gl VLFFSes A
224, 3F T 5ol Asle] 9l AlgelA A L
U= 78] Sith(Bae, 2012). B 508 AE# A0l Bl
7 wol 7W mAelqlEolet SRR T AR Fofl S
2 FH3A 2B s FRasigiokal A5t 3 4 Qo)
You& Bae, 2015)= ofe|®d F-=27]00A ol2]E & F
o= VLEFA7} 6.73 Lno2 A=)l ==siedeiar sidet.

TPFIfre| Ho|

TP(Total power)53== VLF, LF¢} HFFI}E X33t

- Fote] Fu IS ofu|git. TPFIE A4

A9 Al B =} 245H-S Wedgith(Choi & Noh,
2004). TPFIFe] Farx)= 50~704] oA AAFA] W97}
6.96~8.87 Lno] 2k 3}1JtHIEMBIO, 2001).

E AT7elA QAT AEATE ARSI Ao AR A
ARl M= 977.395 msec?e] T, FEATE AFE3 Fo]
T SA A= 6.704 msec’E *] 8}% ¢l TH(Table 5). x}o] 7}
571.668 msec? & LFERIA] frolAo] Al 7HAadl= ASFS
epdoh(p <.001)(Table 5). ¥ellA] VLF, LF Y HFFI
o] MM BT frolAde] sl Welwl Adtel dAeh=
A& AT AEAT AR Aol EHFeE AEY
2 ZAE7E wig =A e B

B 5o AEY A BhE wol 71l Aol
Eolet AEAT AR Fol| S A FsM 2B~ 3§
A2 ZHAsioloial A5k & 4 gl

You & Bae(2015)= ote]® F-27elA ol|Es F-& F
o= $27} 6.67 Lnel|A 7.9 Lno2 Z7}sl= 7S R s}
ot & Aol 1 vy 298 el

Table 5. Analysis of TP frequency data of bed user in loess

=

[

I odfol xjo|(Mean HRT)

DdAre] At Wute] zpe]= Table 60l AAI= . ¢
AR SA715 AlE<te] Hd AE $(bpm)e]
ok A2 50 bpm, 44> 60~90 bpm, ®W1™-& 90 bpm ©]
o] HButeltt, AARES] AP #HkE 69.3 bpm, A F
] @k 70.6 bpme| et A el Fo7} glem], 2fe]
T e ek BEATE] ARge] Hute] Wslel:= o
o] ofshhe 7S 2]t

SDNN9| &4

SDNN(Standard Deviation of the NN Interval; =%}zt
NNe| £FH2})ZA 2]+ Table 60l A|A51=F. HRVS)
21z2] Wolg vepl= Aoz, AlubgeHsiyl drh 5
EAE 7FEste d ol otk A7kt Abg-2 Al
spectrume] A& B2 Ql A1 37} vl @2 A}
2 A7 E3lee 4lsw oo #a 3 2~100
wh o 2 vepiich 2F HHAAM =45 A7E
(uBiomacpa, 2020). & A72] 72 27|14 AP 34 ms
oA FAEATFIAN FHE I 373 msE FZF T
Ao, oA duch ey sl RS 2
= 7H AlgREelEt 2] e i Foll GelA e &
= Bk Feksit) You(2015): ofl®S H-2 AF
o] Zke] 20dkAEelA 85200 AR F7F FelAdel sl &
A vep A, B Aol 2ol & Ve Qleh E 79
e of2]F k7)o FA| Rt Rlo|HE Kol
At

RMSSDe| &4

RMSSD(Root meas square of standard deviation; 4%}
o FazAe] 2853 AR 54 FHE Table
6ell A|AskHdt. RMSSD:= il 7o) 24d6=e] S+

Group Time N Mean = error (msec’/Hz) S.D. Z p*
. Before 15 977.395 571.668 —3.412 .001*
Subjects
After 15 6.704 0.660

*p<.05, ¥*p<.01, ¥***p<.001.

Table 6. Mean HRT, SDNN and RMSSD values estimated

Items N Before After SD p*
meanHRT 15 69.333 £ 8.226 70.667 + 8.095 1.333 +8.457 599
SDNN(ms) 15 34.093 £ 9.203 37.344 +15.788 3.250+18.02 .820

RMSSD(ms) 15 26.97 +11.393 32.213+21.713 5.244 +£20.55 532




2 FERT A FO) 4417 A stel B gk AT

HAE vebflar, =31 e, 2B A 9l FEA A=
S Uels A3E0]7]3L 3Pk (uBiomacpa, 2020). FaL 3h
10~60 msZ ePAT), 2 QAT oM FHH%2] 26.97 msoll
Al FHA Foll= 321 mse 2 FTFslol et el el
ol EHFe] YA A ANAA 2zt 34 AAdolet =t
"ok Z22Y You er al. 2015y O}QE} = E 52 59
dlo]Efel| A Abde] 59Etelgl ot Hg Felle kel
110408 Ao 2 FolAd o] sle °]Eia sty 2 o
TR Aol & e ar gl

2 £

2 A7 A-YAE B BT TS 1590 B
= WJZMMI ARS8 o] Q1A A4l o3t
W3S Jog|EAE A7k o] F-eluH. AT
= SAEATE AR didAEe] Wshe AAEHC] (HRV)
2 A3

1) 9ol FEATE M3 Ao HFFI F2
220.8 msec?0] AL, ARS8 o] HFA = 5.15 msec’E A
EiRzbe s

2) LFFIeE AR A19] -2 418.121 msec® |, A}
43 Fo] FFA = 5.269 msec’E A= %}

3) VLEFIRe] ARE-A19] -2 1463.353 msec?| AL,
AMS3E Fo] 9t A= 6.835 msec’E A 31E %

4) TPFIPE AM8h7] A2 Ak 977.395 mseco]
AL, AHE F2] HAGE 6.704 msec’® A 3}E Gl o] A}
9] 43129 Z2AX= EAX O R BTE FoA o] %ﬁic’m}
AFER L) GARIEL] =o A X= gARSe] B R
7F Ak 7) w$- Zolr] AEH A} BEql £ o] =0 o
frelslekal F3tdet.

5) FEAT AR DA MWk 69.3 bpm, ARE-
$o] Wuk2 70.6 bpmZE 2] gxlo]7F sl

6) SDNN 2 RMSSDXE AR 3] 2}o]7} 5
ket

AZA- o7 8417 HF, LF, VLF, TPFI4: 357}
WA A LA FAate] oJ ks Rt Hrisie) &
ATulelElE o] oFe] 7|Z2Am2A 7FA7} oAl ot
gt

FolshAl %
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