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Pilot study: Diaphragmatic Breathing Technique is Effective in Lowering Systolic Blood

Pressure Compared with Slow Breathing Technique in Young Adult with Prehypertension
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experimental design with double blind control trial
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(SBP: 120-139 mmHg; DBP: 80-89 mmHg) anuau
=) 1 1 A 1
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Systolic blood pressure (SBP), Diastolic blood
pressure (DBP), Heart Rate (HR), Mean arterial
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o
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(p=0.006) wsi ldnuAuuANFNsTua N TTad Aty

N19g8DFvreIN1AauLlas DBP, HR, MAP, way
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Abstract

Background: Breathing exercise has been well
received alternative intervention to lower blood
pressure in patients with hypertension and
prehypertension. However, the efficiency between
slow breathing exercise and diaphragmatic
breathing exercise in patients with
prehypertension remain inconclusive.

Objectives: To compare the efficiency between
slow breathing and diaphragmatic breathing
techniques in lowering blood pressure in patients
with prehypertension.

Methods: This study was Quasi-experimental
design with double blind control trial. Twenty-

seven subjects (ages 18-22 years) with pre-
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hypertension (SBP: 120-139 mmHg; DBP: 80-89
mmHg) were divided into three intervention
groups; slow breathing at 6 beat per minute (n=9),
diaphragmatic breathing at 6 beat per minute
(n=9) and control (n=9) groups. We evaluated the
changes of all non-invasive blood pressure
parameters; systolic blood pressure (SBP),
diastolic blood pressure (DBP), heart rate (HR),
mean arterial blood pressure (MAP), pulse
pressure (PP), and Srithanya stress scale (ST-5)
after acute phase and two weeks of breathing
training.

Results: SBP in diaphragmatic breathing group
was lower than in control group both acute phase
(p = 0.02) and after two weeks of training (p =
0.006). No statistically differences in other
parameters were found in diaphragmatic and slow
breathing groups compared to control group.
Conclusion: Diaphragmatic breathing is more
effective in lowering SBP than in slow breathing
exercise in pre-hypertensive subjects aged 18-22
years old in both acute phase and after two weeks

of training.

Keywords: Prehypertension, Slow breathing,

Diaphragmatic breathing, Systolic blood pressure
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faya Tne/l¥atiA Kolmogorov-Smirmov Test w1131
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distribution) a11En133 AT INNADAEE LRSI
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1838 Two-Way ANOVA measure
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usaaniiu 3 ngu uaznianasnisinnisuala
anaadasliatnnIinauasy 2 4laif lungu
AILANAIUIN 1 AL NANMIE laRLILEIRWI 2 AN
waz ngnwngladoandnuiieonsyilan Aaudu 2 A
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amageananAsdviuinugladussazioan 2
Aandt lunguAtuANaIwIn 8 AW nguuigla
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WLLEN A1U9U 7 A kAT nguunelasenaniile
n7eifaad 41U 7 AU TREANHIUENINNIENINT Y
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8181437A9Ya 3 gl AiladeiugunazAfauls

AINAaENINNIMAaes luAns1eiuat 1 Nda 1Aty

NNADH AIATE TR 2

A157199 1 meﬁﬁﬂ@ﬁﬂﬁugmmzﬁﬁﬁqLL‘]Jimmri@umsmmmwmmmmﬂm

NANAILAN  naNn1singla nanmMsmzlanae p-value
(n=9) wuudn (n=9)  nautilanszaiian (n=9)

ﬁq'ﬁ’ﬂﬁyugm
angiaia(l) 19.110.51 20.56£0.47 19.56£0.44 0.10
VWA (T21/IAEUN) 8/1 7/2 7/2
ATUNIANIE (kg/m’) 25.791.76 25.954+1.22 25.30+1.88 0.95
L usaLLAN 88.44+3.76 86.67+2.86 89.22+4.35 0.88
(LEUALNAT)
VO, max(mL/min) 39.72+1.85 34.90+2.41 37.57+4.92 0.60
ARALLsANNaUNITNIAaaY
SBP (mmHg) 127.06+1.86 126.4443.04 126.17+1.35 0.96
DBP (mmHg) 75.17+2.07 75.06+1.90 73.78+1.66 0.84
HR (bpm) 74.1746.33 77.78+3.10 81.563.70 0.53
MAP (mmHg) 92.4641.27 91.61£1.59 91.24+1.22 0.79
PP (mmHg) 51.89+3.29 50.33£3.19 52.39+2.07 0.87
AZLUUAINLATEA 4.38+0.53 3.71£0.81 5.29+0.68 0.28

o o

UNLLUR: Ta3aLaAT mean + SEM TunuannunnsneetnelludaAnunneana tneld One-way ANOVA
- 9 a

o
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NANAILAN  NANNITMEla naxnselasig p-value
(n=8) WUUE (n=7) nanailansziisan (n=7)

ﬁqﬁ'ﬂﬁrug'm

aquaﬁﬂﬁJ) 19.25+0.56 20.71£0.42 19.43+0.53 0.13
LA (‘]I’]EI/‘VIEU:G) 7N 6/1 5/2 0.72
ATHNIaNNE (kg/m?) 25.91£1.99 26.04+1.41 26.1242.36 1.00
Lﬁusamm(muamm) 88.2514.26 87.71£3.57 91.29+5.41 0.84
VO, max(mL/min) 39.92+2.08 35.563£3.10 34.69+5.35 0.55
ARALLsaNNauNITNIAaaY

SBP (mmHg) 127.564£2.03 125.4343.34 125.71£1.72 0.79
DBP (mmHg) 74.8112.31 75.50%2.45 75.14+1.77 0.97
HR (bpm) 73.56+7.14 75.5043.32 84.43£3.77 0.33
MAP (mmHg) 92.40+1.43 92.14+£2.03 92.00£1.43 0.98
PP (mmHg) 52.75£3.60 49.93+4.03 50.57+£2.16 0.82
AZLUUAINLATEA 4.38+0.53 3.71+0.81 5.29+0.68 0.29

naELue): dasauand mean + SEM Tiwupauusansingeteilibid1Anyneaia tneld One-way ANOVA

nan1sung lalusrasiasunaLy

annmsAnEEaTesnsiaauuasaIny
sulaimnluszaziasunaureanisvialawuudiuay
s l¥ndnuilansziiaan wudn SBP Aulaeutlag
Tunanawiivasannsmelagasndnuiiionss
11984 (MAUNIINARAL:  126.17+1.35 mmHg,
AUNRININARDY:  113.56+4.72 mmHg) NA1
NINNIINGNAILAN (RBUNITNAREL: 127.0621.86
mmHg, NNUNRININAGAL: 126.33+2.68 mmHg)
aeeldadAtun19adia (p = 0.02) T lainy
AruuANAlN T Aeuasaas SBP 289013
mglauuudn (Maun1snadaey:  126.44+3.04
mmHg, NeUAINIINAAaL: 119.00+3.32 mmHg)

WLAUNgNALIAN (p = 0.25) ASUNUNHN 1A AINKHA

o '

Fananndliiiuinnsmeladoanduiilansziioay
Wit Aienansnan SBP luszez@aumaulilungw
L?ﬁlmﬁiﬂmmﬁu‘iﬂﬁm@‘ﬂwﬁwﬂm 18-22 1]

A5U DBP, HR, MAP Waz PP NaIMaq
namneilazesis 3 nax luszazRuUnaUY wudAn
AnsulAeutlas DBP, HR, MAP uag PP 224019
welautudn waznisnalauulindnailanssa
an llfmuuanasadneldadAynieada (p >
0.05) AUNGNAILAN AILHNUNH 1B-1E ERGAbTO s
nselanuuduaznsnelauun#ndaiians
sanlifinasionisilaeuuilas DBP, HR, MAP uay
PP Iuizm@ﬂuwﬁummmjuL?ﬁlmﬁiﬂmwﬁu‘ﬁ@ﬁm

gelutosang 18-22 1
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— 9 2502198 51 0.86£3.21
g :I:a 0.17+1.34 0.5621.84 mm Control
E 04 E B SBE
E’ 5] E & 16TE 86 -1.50£1.13 = DBE
m m -2.7512.81
w (=}
£ -10 7.44+1.30 £ 101
S ¥ koror2ss
E 151 E 151
-12.6144.66 (6]
© -20- = -20-
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A B
HR MAP
5 s
1.50£1.98 o~ 5 1638139 m Eora
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£ o £ 0] Em SBE
2 £ -0.13%1.13 — DS
% -5 0 7841630098 W & 54 O8E12 e e
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g’ -10 £ 10
: 3
c -15 € 154
° 5
-20 204
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C D
PP
S 1.31%1.66
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E 0 E SBE
é -0.89%1.56 3 DBE
o -5
o
.E _10
)
ccn -8.1123.51
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