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Effects of Yoga and Mindfulness Meditation on Heart Rate Variability
and Psychological State

Abstract

Subjective psychological evaluation and objective measurement of autonomic
nerve activity were used to evaluate whether mindfulness breathing meditation and
yoga therapy are effective in improving stress and depression in college students.
Nine students (3 females, 6 males, 21 years * 12 years old) participated in this
study as voluntary subjects. Subjects did mindfulness breathing meditation
(approximately 2 minutes) or yoga therapy (approximately 10 minutes) watching
assigned video once or twice daily for 8 weeks. Measurement of autonomic nerve
function was performed by wearing a portable electrocardiogram, and from the
obtained time-series data, the R wave interval and the power value of each
frequency band from ECG, LF: 0.04-0.15 Hz and HF: 0.15-04 Hz was used as
indexes of autonomic nerve activity. A random number generation task was
presented while autonomic nerve activity was measured, and changes in autonomic
nerve activity were tracked. Psychological test items are POMS (mood scale),
STAI (anxiety scale), Japanese Mindful Attention Awareness Scale (MAAS,
mindfulness scale), Rosenberg self-esteem scale, and GHQ28. As a result, 8 weeks of
practice significantly increased POMS ‘vitality’ (p=0.03) and significantly decreased
‘fatigue’ (t=0.02). There was also a significant increase in Rosenberg's self-esteem
(p=0.049). There were no significant changes in other rating scales. For MAAS, we

also examined the rate of change before and after practice. The ratio of score after
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practice/score before practice decreased after treatment (p=0.039, r= — 0.77). The
average values of HR, LF, and HF did not change before and after practice.
However, focusing on the change at the time of event switching, we calculated the
rate of change of HR and HRV for 20 seconds before and after the start of the
random number generation task and the end of the task. As a result, in HF
fluctuations (parasympathetic index) the rate of change in the 20 seconds before
and after the start of the random number generation task decreased significantly
after the practice compared to that of before (p=0.038). A reduction in HF
fluctuations, which is also the stress response of HRV, may indicate a reduction in
psychological tension in the face of stress. In addition, in this study, an interesting
change was observed in that people were normalized to an appropriate state of
mindfulness, suggesting that a high score on the mindfulness scale does not

necessarily indicate psychological adaptation.
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U0 B2 02 b3, FEEN & EERBE THREESRD N a7

Rest LB B Rest

LB GBI e 2L = (@/D-1) X100
BLECE RGRER TIE R OLZR = (©/0-1) X100

X8 A~ bEiE20BHOWERA > b
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5. % £

SHMD<A Y FINAAT 13T —THEOFEEIZE D, POMS @ [{E%] 256 =28
L (p=0.03), [95] AEEICHMA L7z (p=0.02). POMS &, 195048~ 19604F #1512
McNair, DM. & Lorr, M.” 12X o THBSNR0 70 74 —VRETH Y, bEd &3
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fif eI MIT U727 2 ) A OB EANOZIT R AEARE 2 364l L, (OPREE R Wi O34
MR TE ) LHBEENZLOTH L. BT, BROALLY, AR—v, HH, &t
e E OB TR RE R ERINCIES 27k LOEC A ERTw2” " 72, 4
¥V D655 H % 305 H IS L 72 Ik v S RTw ™,

RFLEEWNGE LTI A ¥ F7 )04 AL POMS & OBREHARMRICHE 5 O#EHH
Y. WELIE, HAOKFET 20— FEHREL, <A ¥ F7 VAR L OEIEE B
LU, KO REBL OBBREIIOWTHRE L2, TAY = bO<A ¥ F7 VA 2R ZHES 5
7els, TAR—=YBHHEKR~ A ¥ F7)V A @R : Athlete Mindfulness Questionnaire
(BLUF, AMQ &) | 2 Jw7™. CoREE, [Hi#kL %5 0FTH @ Acting with
awareness], [{i5 : Describing], [JEHRIWF: : Non judging, [#8i%2& JERIGE: © Observing
and Non reactivity] ® 4 TMRESGFRIEATHEINTBY, #HHEVIEESYS V7
WAADEEVAENE STV A, LHIEHIEN ZWET 27201008, AL 12koT
BAgE S N7z [ AR = #FOLHNEH e )2 W4 (Diagnostic Inventory of Psychological-
Competitive Ability for Athletes : DIPCA.1) O YETMT & % LB TR J) 35 W e A
Diagnostic Inventory of Psychological Competitive Ability for Athletes 3 (DIPCA.3) %
Mz, SORER, 729 — OLHREEGRE) 2 WES 5 0B EEE LT, TR, [
Gelo], THACERBER], THBAES], [V Ty 7 Z6D], THESD], THCI Y ba—)vigl ],
[AAEL TOu ), T, TREL [H#E] & v 120 FTRRE2 SRS Tw 5.
AMQ &M 2%, DIPCA .30 & T REZENZER, F72POMS® TMD Rz itEEHK L
L TG & 4T o724 25, POMS @ TMD #i#rild, <A ¥ K7 VA XA 37 OEHE - Pt
PERE LR T o 72 bbb, [OORBIIRIFTHL I L 2R LT A D5
DAERNZ T = TRLEF I A Y F7 VA A% §BAMFEMT 5 Z & TPOMS D [TH5] A E
CHIIML, (957 AHEICEAT S I L ERLAA, MAASICE SV A ¥ F7 VA ADES
WIZOWTIRERNR THER I =07z, For ORI, FEBRICK ZE—-FOLLE R~
DT, WELOHIELZZELZDWIET A VPR LD, <4 2 74 ZADWER EEDE
IR, WEFAENT A — b E—RFEETRLEL R EOERIZL D, POMS D2 L~
ALY FINAADEG OB EE L 2o/l b dEZO6NE. TA) = FO/RT 4 =%
YA, DEY S RHCREDSE B E RIZL, IA Y FT7VARERM ESE5TZ LT, HEORK
TREZIEN S, BUIHRT L2 EhwEgs 20, LHZHEEOMHICO L35 2 &%
ERBESNT0ST. $727 X)) — FALY OB ORI & 5 TH U burnout i, ¥ 4
YRINAAAFMCE BRI T4 TRIER RN LTBRT 2 2 L bHESATw2". 4,
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KEFAEDYA ¥ BTNV AAR T — D% 2 » ABRkRRIC, A ML AR TH SRR
BOBIIER O HRV IZB\WT, HF (RISCEAMREHRER) OZILRIH BRRA#O b5ih/z. HRV
THREOIRET S 5% HF OZBHOWAE, A b L AT L7zBo % o8z 73 i
WaHb., <4 Y FINVAREOBETH 2, BEOAMEREZ T, BHOLEYRE
b2 %@ T 52 LT, AMLARREZE LT 2 0B R ZACHE U7 Re A D - 72.
Z1L T, POMS £ DTV 2IE, A ML ANDZITIRD T DAL, IGRDBI=e, 570
BEIE AR L 72T Re kDS - 72,

FalE, XAV FINVARGIRELRFMT 2 REL LTMAAS & vz ss, IPFIRIERS S
— AEEEOBIIATNIC MAAS O EAMER S O, FEEOMGEZICEIIML, BT MAAS ©
BEFEND O, EEOMERZISHAL, Y4 Y FTVRADR ) =< T4 AT 2HL RO
bhie. %A Y F7VAABIREZRTRECBW T, LW ZEIE 2R TOERES ED
MBS SN, LN AEEZ R T RELE OMICIZAOHBEITRENS Z L MG ST
TWa—4HT, LENEAHESZRTRELEOMICEHCHBSROONLZ R, [TLF VY
437 (BB - BL - SOOREA T L22IRE) | THfE] L voZzRELOMIChIFEA
CHBARCEOWELH DY, <AV FTIVAATAVI LSBT LOAMBIEERL TV
LIEBEORVwEWS 2L HR D, R TIE, WHRBICEY R~ 1 ¥ K7Lk KRB~ —
YTAREIND L V) BRRERCZALY;RDOON, A Y FIVAAREDOAITHLT L0
BN REZ R T DI TlER v, LW BTARZ XL TRESD 5.

O—¥ U N— 7 HEEEREZ 8 BB O I — Mk Ed~x 4 Y F7vA A2 (BFa—77 -
TA YR TIVAREWET.) OFEEEAEICHELZ (p=0.04). Rosenbergid, HO5DHZE
BAEREZ AT 2124720, A2 [ERE] 2 [EEE] 2 BWRT 2 &9 % HEEN
TG, THOZH] 280KT 5 &0 2 HEENE R LR, THESR) &, 4, 20
B ORI EIRIMIC IR Z T, FHliz 9, LobhowikiET, LX2BlszL "L
WA Y FTIVGEIREERIL Tw2a 2 b Lk,

STALIZE =4 - %4 ¥ F7 VA ZAEEH546.00 (¢ =11.31), FEE#1340.22 (o =10.32)
LT LW d stz o 72 (6=0.122). SBATHIR” Tld, KREAEORRN, HCMA
DAY —=FHi, REEHEO STAIBWESNTEBY, Zh2h54.46 (0 =11.32), 43.83 (o=
7.89), 41.04 (0 =7.05) TH-7z. TATHIEIZ30ELL LRTOR % 5 RO 7— 5 TH 5720
HAZIZHTE 2 waS, SHEMOI—F - A4 Y F7VARERICELD, HEHADAE -
FHIREEEDIREALE DS, W THRORBARALZREICK TS 2WRtEH 2L w25, 93— -
XA Y RTVRAOFREWS T 2120, WEROIY e RLIREEHH T 52 LT,
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KRB EE NG,

WRIZ GHQ28IZDOW TR AL, A TIIAERIBOON Lo/ bDoDI =I5 - < (4 >~
F7 VA ZOFEEIZED, EEMHEIFEED b7z (A RH2%9.135 55,6314, t=0.099).
FRICTFA T T) =0 [AZRERR] BREIFIZHR>TWS (2.00%50.8812984, p=0.05).
GHQ 13t & K5 #2278 @ Shepherd A%, 4@ 5 minor psychiatric complain CGFHEfEIR 3
L ZORGESRER) RFOY 72 ) = V7 (BEHEF—EABZ N w) A4 2E5 120
BTE, COMPREROFM, R, BWIRTTHEDICHELELOTHS". LS
5T, KRXOFEHIZHBRZE I, A PLADSLZWRFEETZROON, ZoOHRSF
B LERIRPINC D 2% AT 2010, GHQIAM A EMMETHY, I—F - <ALV F
TNAADHENED EFOTH EHEME LTV LENDH .

6. £ & ®

KFAEOAEFIREE - LIIRBOUED 202, <4 ¥ F 7V 3 ANRIERE & 9 — FEr s
MTHDHNED) D, EBIOHEHES X O AAMEIGE OME I X )il L7z, 7 %085
BN, A Y P 7V AMRIER (2 0885) 233 - 1001 E) 2, 8HEMEH
I ~2M%EE LA ZORR, POMS® [TEA] AWHEICHML (p=0.03), &5 A&
WA L7z (6=0.02). 72, Rosenberg @ HERIEIHHIZHWI L7z (p=0.049). MAAS
2oV TIE, HEATHT MAAS 13 RAYR b O HEATHRIN L, AT A4 AR W b Ol
iR A L7z (p=0.039, r=-0.77). Z4iF, 8HEMOEEKIZLY, #EHR<AL ¥ F7 VAR
RN =<4 XS EZ oMz HRMEEENCE L Cid, SLECESREER G2 O
208 H o HE (RIZCIEAREAREE) DAL EfiARIIA R L (p=0.038), 8 EME DI
WD, AN VAZERL7ZBEOLEN 8RN Lz 2 AR s sz, BLhicky), K
FHEOEIRE - LCHIRBORED/20IZ, <A ¥ K7V R ANRIER & 3 — TR AR T
HbHTEIRBENT.

Wl AMROHEAEIZ B2, WEISH T LT wiz/2 v 7o E e % A7 SR S AL
EH LT

L AW —#RIE, 20214 BE e 2 FREIT 76 2 (AFFERE (WO B) & SRS B A & H 7z
K 77 ¥ =T a YEOLE]) Ik hiTbh.
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