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Effect of Muslims praying (Salat) on Electroencephalograph
(EEG), Galvanic Skin Response (GSR),
Blood pressure (BP) and Pulse
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Abstract

This research aims to study the difference of mean electroencephalograph (EEG), Galvanic Skin
Response (GSR), Blood pressure (BP) and Pulse between before and after Salat practices, and also
between male and female. In this research, 20 participants were selected (10 males and 10 females) who
are strongly familiar with Salat practices. The results are, firstly the difference of mean gamma and beta EEG
power between before and after Salat practices were statistically significant (p — value < 0.05). In addition
the difference of mean EEG between males and females are significant difference (p — value < 0.05).

Secondly, according to the graph the rate of GSR after Salat practice lower than before Salat practice and
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the difference of mean BP and Pulse between before and after Salat practices is not significant. Moreover,
the mean of BP between male and female are significant difference(p — value < 0.05) in Systolic BP, but it
does not find the difference in Diastolic BP and Pulse. Such results are important and lead the researcher to
study other forms of meditation.

Keywords: Salat practices, Hypothesis testing, Electroencephalograph (EEG), Galvanic Skin Response

(GSR), Blood pressure (BP) and pulse.
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3191 2 Aed wazdwdosunanasguvssaNuaulaRALAZINDT TTHINNOULATARINZAANG FILUNATULNE

Sys B Sys A P-value Dias B Dias A P-value Pulse B Pulse A P-value
Gender Mean(SD) Mean(SD) (B&A)  Mean(SD) Mean(SD) (B&A)  Mean(SD) Mean(SD) (B&A)

118.80 115.00 70.20 67.80 74.40 73.20

Male 0.155 0.353 0.483
(7.37) (6.70) (7.94) (5.63) (11.81) (9.52)
99.50 102.50 68.20 68.10 80.60 77.20
Female 0.091 0.960 0.147
(9.41) (6.39) (9.21) (7.03) (11.66) (8.73)
P-value (M&F) 0.032* 0.472 0.425

Sys = auanlafia Systolic, Dias = AMuAKIa%AA Diastolic, SD = §2uLgNlUUNIAIZIN, B =aUaANIA, A = RRINZAUA,
M = 9IRFIAITY, F = 818Na0AIndd

6. anUs19HaN15IY

6.1 aanlWanos
NwitpsuitdnsaanlWinauadlu 2 szauadu laund adulWiravasszauiudn TFasurslusas

91N TILANIZLIUNNIAA (Cognitive) W38848AW3 (Ray, William J.; Cole, Harry W, 1985) uazaan Wi
guodszauunuul lafuteluiiesninuasla (Attention), N139@38 (Concentrate) LAZN1IYIN9N1%Y DI

#i28AN3N (Doufesh, H., et al., 2016)

HAMTABUFAI AU AuadurasninlninaueITzaUIUUAZ T ALLNNINRAIRERUNAEI LA D) ]
X . - mendl v o .
dgaluanriousznang analiesnnanmaaznanag da mydjuanlsnadnlasszaszniniisanumansves
unsafineatesnunindifenszdidud vazaznunagaznuiaazidnfoniseadeluiinaunszin
A X A ) ) o o 2 o o & A X
(Concentrate) MIANTBYIN T INANFUBITLAVIUAULAZILAVUNUNIRRIAZANNGA IFUNRUEAUNTLANTUD D
. \ o A ' o ' ' ' ) ' A
39038 sINaliaawlWinauaInanLaznaIazRNAF RN LANAIINK LazANLANAIDBINRL INKNFNE 9
a & d a ' o ' ) . A o a
NATUNUSI N URUBIFIWATLAZEIUD (Frontal WAz Parietal) Tatduwn13vinawuednizuinnshauas
AHILAMUIN FOAARBINUINKIIBVDY Ray ef al. (1985) ladnwHavInan iWA1§uaITaUILA DtueNdl
AszLIBMIAALATNTITTNEl NansAnENLI adulndanasszauum ldnanTalauluuSnmaua s
230U (Temporal) zgnlFdmiumsldorsunl uazluuTumanassiund / daud19 azgnlddmiinzuiums
Aaniaaidainug 8nna Lars etal. (2010) ldafunelii mahausesniisanuirazsdinadaniuli

FUBITTALUANNN IUT I MENBIEIWAYN LazEIudns / Saurnenay”

dwiuaaulWinauaszaulud U T UUNUAN AL AULL A1 M IR RN A TTR TN AT B LA
nissrulnguandrsiu lwdesiiauisnesinsldin anauandvsanaenadudsdgivildadnlni
suasllAeuuyasnnmsasninauandaiu sennsasiuwisuves Clarke etal. (2001) ldfnwnavasangy
waziwalunyinadulnihavasdensnawinisvandnind lasvmyialusnzifnisdaa wanisdnu

WU inandsinmadfswilasrasaan iWinsuasntniidafiasunuiweame

6.2 AMNAIMNIBNIZIE LN HAT
AMNIIUNIUNITZUR INRIN RIS VL@Tgﬂlﬁmwauslﬂumm%ﬁﬂm Wiasanniduaidialueu

913wal ANALATEA UAZBIAA21N3 (Nakasone, A., et al., 2005) (Setz, C., et al., 2010)

Ao v & @ aAa o A, o =
Nﬂﬂ']i’)ﬂﬂLLa@]ﬂlﬁL“u?’] ﬂi’]w@]"]']N@]']u‘ﬂ']uﬂizLLﬁVLWW']Y]N’J%uQNﬂ']a@]ﬂ\‘] luﬂjmxmﬁ’lﬁuﬂ?ﬂ@mﬁ 3

Ao o = . = o A a @ aa o
ﬂaLﬂuﬂ’ﬁWﬂNauEﬂLLUU‘Hu\‘i LL@]I%TW:V} AIRITNATNNITIAG ﬂi’]‘Nﬂ’l’m@lﬁuﬂﬁuﬂSZLLaVLWW’]YIN’J%udﬂaf_l9]

= & ' o . , v, ! Y '
PNNEITY mﬁmm'avl,m'lLﬂu’manmLmamii'amwaaﬂ‘mmgmumm’mnﬂ'ﬁuaazﬂmw Lﬁaa:"l,@uannm'a
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Tussniulilduiniiga sanadoanuuidbed Shietal. (2007) ldd@nsimsiaanuduniunszua Wi
’~ o . @ ! A o o v A o o o o ' '
Aambdadriniieddasnuasdanay $93aszauanulaTeauasszaunInnnIEdu Handnswod danu
o Aa o ' o A a X ' A o @ Aaa o X A A &
dununszud Wi fidmit nzduniifaiuduadnfiodaynsadauszdinsgedu Wadanuailalu
g L J‘ [ U dIA L a 4 1 a U A‘d
MIBNURIIRENINUY BAAIAMNFIUUNTZLF RN ANz dAaa89 Wanauuld afueledn auend
' v oA A & ' ' & ° v ' @, o A
MIawAIFe DotdudIanauRInNIITTILTINenT wazvinanudnla genaliaianudumunszuawing
A o A & & a o &< X o v & A . o Aa o o
Aamtadngadu wenaniwanisiduaiafdauaasliiiudnin nevanudumunszuaiWinnfintmas

a A A o ) @ Aa @ o ,
AN EUTULUUNTINNLRN O UNUN O UAZHNNG LLG\ﬂi']WQ'J'INW'Tuﬂ'luﬂizLLﬁVLWWWﬂNU%%G%NGN:%NW@E‘T'J%

UG
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6.3 AMNALARAUATTNDT

v '
o Ao Ao o

anuaulafiauszinas faidudiziandaaylunesivinoidensfianTanguninseaIyaan uaz
8 A =2 A

wodnTsuniavhausasiala deomel Jsdnsfnsannanelddnmanudunuisznivanuaulafauas
Fwasnun3vinaund (Watanabe N, et al., 2007)

nansasougasliiinit duaiovesnnuaulafia Systolic, Aauanlafia Diastolic wazinas nas
azwinalddraaasanue snifuanusulaiia Systolic luamadasngenlianiudu 1 61 misaasuas
Rudusasanuaulafia Systolic uaz Diastolic la'ldmansanuin anusulafinazanssdrnnn uedunis
amaaﬁrﬁwg’tﬂmu@”ﬂaﬁmﬂﬂﬁ nanfa deuaulaia Systolic LAz Diastolic Un@azogszning 91 — 119 ww.
U581 / 61 - 79 ux.1U3aN (Afia Frimpomaa Asare., 2016) ls42835Wa7 Ibrahim et al. (2008) laasuielii
mMIanasassaTIMsiduaiale axdnnusuwuiunIanas / midevesszasvinaszwineialanuindu uas
dadsvastnasiduwldlummaadonin LﬁaamﬂEmemiLéTumaaﬁﬂﬁ]ﬂﬂﬁagﬁ 72 a3sdamdl namIIene’
ugasliAundnin auaulafia Systolic, AualaRa Diastolic LAzTNITIZWRINIADBUAZARIAZANIA L
WANA1IN ma]Lflu"l,ﬂ"l@i”iwmmau"'ﬂiﬁsl%ﬁnmslml.@ia:ﬂﬁjuﬁﬁhmuﬁamﬁu‘lﬂ 1il8991n91W3s8 V89 Doufesh et
al. (2013) ldosaiiasme 30 aulunsdnsianuuandsvesdioruanmsacnanadanuaklanaLazinas
Tnamsisofidaudinulasanuaulaia Systolic uaz Diastolic 2@ aUMAZATIAZAINALANGNIN WO LN I

o o

WOAALNNEAA uazinarrenilaznanaadiaslanazifawuuUszRINauaANaI eIt EANNED A

dmsuanudulafauazinasiudsuudasnnnsssminanianamauazwandgliwandninu
pniiuamuaulaia Systolic Alkeuanedatuainsfidbddymisia udatelsfionn duaioanuduladia
uwazZwasrasanmmiasmouaznianandranu anuaulafaluomaiasmoazldgonivgs saaadodny
U89 Jane et al. (2001) lddnmanuuandszasnadanaInguaNuaulafia nan1yITeRL aNaL
Tafialinauandnaiu Ssanudulafinveswameazdarganinwandgelutuanglndifsiu uddwenduly
Tunsasedraru Tasdwasluaraasiasmoazdinimds seandasnunuisbes Umetani et al. (1998) 1o
AnmanuudsdnuiazdanmaduasialadeanuauRusIUaguAZING KAN1IITE Ao 8ATIN1TEUTAY

o o A v £ o @ o o f a
wlaluanideni Ssaanmadusasialaluwasisazdniuwands

7. a3Unan1939n
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1 o 1 a o o o aa ) et ¥ AQ s v ﬁil
wand1snuagaiindaynesda susuanumumunszua WinNfmns nWanudununszug Wwn
Aniinasaznunadinlngazlidrdiniinewaznune nieaaiaImouazngs MnsuaNuaulanauas
Fwarnauuaznasasnana luandrenunszauipdian 0.05 uddiadurainnuanlafauazTnasnasaznane

fidraaas lusguvasanuanlafia Systolic MUAswulaIINMIazRANATZRINIWAT BUAz AT IR ALANFNS

o oA e o aa ' ) a . . ~ @ ' . o A v o o o
NUBLUWUBYRIATYNNROA LL@]ﬂ'J']SJ@]%Iﬂ%@] Diastolic LLﬂz"ﬁWﬁ]il%ﬂqu&lLW]ﬂ@nﬂﬂuV]iz@ﬂuﬂﬁ']ﬂfy 0.05

v

8. 2aldha Lluxﬂaﬂﬂqiﬁﬂ'ﬂ'\

1. IWATBUAZINAR A an Bz n1 N s wnaautsuandan lastawizlusmeiaadnlniauas
La9 N U191 electrode AAUSIIUMAIIATEE AIUTINITHANNITNATRITlUMIGRaAIATEIN

ac & A« A o = & A o a “ A & A o v A
2. Nudtpguildusiunitszaslassnuindnwsauda 4 WANFATINNAFATUIUAA FaiTednaluises
Al =2 o x> oo o a = =2 o 1 ~ =

JeuzaN T lun1sdnsn mlmgmmimmmmmamnwm 20 aw WWun13AnIed windnisdnsalu
AUIAG AITLANNTIWIUBNRIFNATALT MANNTANEN LR VLNBVALLYANRANITANEN

3. FMIUANUFIUNIINTERF WA AR T ursandasnwidudraqas 39da9vinn1sdnsn
fuaidald

4. g uNazninalkadenTURouLl 8928908 U IR FUBILATAN NI UNIINTZUR IR NIRRT A9
Fsarslrraundvuasulunisrinaznana

= ' = ' Ao & o A v a o
5. ﬂ’]iﬂﬂ‘]ﬂ”]@aluau’]ﬂﬂ ﬂ’JiﬂﬂH’lluEﬂLLuugmuﬂuﬂuﬂdﬂﬂia:%N’m LLﬂzﬂ'\iﬂizV]’]“ﬂlﬂaLﬂﬂ\?ﬂﬂﬂ’]i
I

A A o oA 4 e, A A a X A A
82ANNA LNBLTWNITEWEUNLUTATIT NSt asuLUasntnad s W1t aguulainunannnIIasning Lasaly

ﬁﬂ‘i‘:ﬂg‘ﬂ LUUNIAN ﬁ&l’]%luﬂ’] UIDW LT ﬂ’]iﬁ’J@]N%ﬁ‘ﬁ:ﬂ SEURb T awgmm FANTI

9. naanssNUsTAN@

pf;ﬁj"wamauqmmﬂ%mtﬁ@lmmﬂmzaﬁﬁ AMEANLIFNFAT NAIINUIRUFIVAIUATUNT Q’lﬁnu
o o A a &< X 9 ' o, ' a o a a% a a a
auuagumimawmaﬁ, m’maumnﬂmuﬁﬁmmw’lummasJ 9089 37.95.Lan&NT NUIENT UaznAdT

§ITIND A Anmmnaat uminassassauaIund fiiduusihussaiuayweaiasilaonllunsidvaisi

10. LONAIIDN9DI

= aa

Uszgn giad, wdasie d3wdl, 3788 @312, §179W 291930, (2555). sxiiisulSEDa 1. NIINNY.

1ATINTRILETULATNAIRLANRITITIMTIDNL UL A ANRIULSAIANFA S,

Afia Frimpomaa Asare. (2016). Pharmacist-LED Hypertension Detection and Management Services in the
Ghanaian Community Pharmacy: An Exploratory Study. A Thesis submitted to the Department of
Clinical and Social Pharmacy, Faculty of Pharmacy and Pharmaceutical Sciences, College of Health

Sciences In partial fulfilment of the requirements for the degree of Doctor of Philosophy.

Chow, S.-C., Shao, J.,&Wang, H. (2003). Sample Size Calculations in Clinical Research (2nd ed.).
Chapman&Hall/CRC, 51 p.

Clarke A.R., Barry R.J., McCarthy R, Selikowitz M. (2001). Age and sex effects in the EEG: development of

the normal child. Clinical Neurophysiology, 112 (5), 806-814.

23



=

Missadddszgnduazinaluladasswne aduf 1 31 2 (2560)

Doufesh, H., Ibrahim F., Ismail N., Ahmad. (2013). Assessment of heart rates and blood pressure in different
Salat positions. Journal of Physical Therapy Science, 25 (2), 2011-2014.
Doufesh, H., Ibrahim, F., Safari, M. (2016). Effects of Muslims praying (Salat) on EEG gamma activity.

Complementary Therapies in Clinical Practice, 24, 6-10.

Ibrahim F, Abas WA, Cheok NS. (2008). Salat: benefit from the science perspective. Kuala Lumpur
University of Malaya, 24-25.

Jane F. Reckelhoff,. (2001). Gender Differences in the Regulation of Blood Pressure. American Heart

Association, Inc., 37 (5), 1199-1208.

M. Lars, B. Kerstin, L. Rafael, K. Peter, M. Ernst, J. Daniel, B. Daniel. (2010). Simultaneous EEG-fMRI during

a working memory task: modulations in low and high frequency bands. PLoS One, 5.

Nakasone, A.; Prendinger, H., Ishizuka, M. (2005). Emotion Recognition from Electromyography and Skin
Conductance. In Proc. BSI 2005, 219-222.

Ngamjarus C., Chongsuvivatwong V. (2014). n4Studies: Sample size and power calculations for android. The
Royal Golden Jubilee Ph.D. Program - The Thailand Research Fund&Prince of Songkla

University.

Ray, William J.; Cole, Harry W. (1985). EEG alpha activity reflects attentional demands, and beta
activity reflects

emotional and cognitive processes, SCIENCE, 228.

Setz, C., Arnrich, B., Schumm, J., La Marca, R., Tr'oster, G. (2010). Discriminating Stress from Cognitive
Load Using a Wearable EDA Device. Technology, 14 (2), 410-417.
Umetani K, Singer DH, McCraty R, Atkinson M. (1998). Twenty-four hour time domain heart rate variability

and heart rate: relations to age and gender over nine decades. J Am Coll Cardiol, 31, 593-601.

Watanabe N, Reece J, Polus Bl. (2007). Effects of body position on autonomic regulation of cardiovascular

function in young, healthy adults. Chiropr Osteopat, 15, 19.

Yu Shi, Natalie Ruiz, Ronnie Taib, Eric Choi, Fang Chen. (2007). Galvanic skin response (GSR) as an index
of cognitive load. CHI'07 extended abstracts on Human factors in computing systems, 2651-

2656.

24



