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and intact subjects who were trained to achieve the "Relaxation

Response", a behavioral stimulus situation developed as a "transcendent

Mﬂm' alwed at defusing real and imagined tensions pent-up
within the body system as a "general adaptation syndrome” and
defined by its proponents as an equivalent of the "truophotropic -
endophylatic” reaction described in cat by Hess (1943). 20 subjects
(16.6%) failled to achieve the response,

Measurements were made before, during and after relaxation of
the following Parameters:

Electroencephalogram (EEG), Impedance Pneumogram (IP),

Transthoracic Electrical Impedance (TEI), Blood

Pressure (BP), Heart Rats (HR), Electrocardiogram (ECG),

To ascertain the viscercactive mode of the "Relaxation
Response Technique® RRT), the Duration and the Frequency of practice
were patterned to bring out the chronic and acute offects of the
stimulus situation in order to facilitate the interpretation of the
cardiodynamic and the haemod\ynamic D-ta obtained.

Most hypertensives, for example, are clinically diagnosed as
essentinl, yet a number begin as labile in which the elevated
arteri’l pressure is consequent upon increased cardiac output
(Lund-Johasen, 1967) and the cardiovascular response pattern

resembles that of exercise (Brod, 1963). 1In contrast, essential
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hypertension is maintained by increase in peripheral resistance

with about nommal cardiac output (Eich et al, 1966, Pickering 1968).
The former may be neurogenically mediated but its repeated
occurence induces a non-neural mechanism (Folkow 1971 and Guyton

et al, 1970). Therefore, one must not lose sight of the fact

that visceral response patterns associated with cortain behavioral

manoeuvrings develop from a long-term (chronic) exposure to a

given change in the environment (the technique). In fact, such

long~term effects can perhaps be viewed as mere ropecated applica-

tion of short-term lacute) exposures and arc thus best approached

with well-dofined short-term models. This is why the 20-minute

time limit imposed by the hybridized Meditational technique (the

RRT) is quite appropriate, HNot only is it more easily repeated

with the least possible side effect, but it ;also enables one to
hypothesize what response patterns are due to neural or to

endocrine mediation purely on account of the latency and duration

of the responscs.

€0 far, the most outstanding claims have been confirmed through
the application of RAT. Also the best parameters as indicative of

RRT were shown to be EEG and Impedance Pnoumogram. New paramcters

promoting a botter understanding of cardiodynamic response patterns

were deduced during RRT and tho following points were clarified. |
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Stroke Volume changed little in acute RRT application

It was reduced significantly (P 60.05) following chronic
application of RRT.

Blood presaure showed a permanent change (fall) after four
sessions of ERT. The fall is the resultant of the reciprocal
relationship between cardiac output (fall in acute and chronic)
and the total peripheral resistance (increase).

Heart rate changed considerably in acute RRT application.

Even after much practice, Heart rate reduced to a greater
extent than (sv) stroke volume.

These physiological responses exhibited a circadian rythm,

There was no significant difference between the response of
fomale and male subjocts,

Me had no cffect on the rosponse

The iliosacral angle determined how fast and to what extent
a responsc can be elicited. At an angle of 120° the subject
falls asleep and concentrates less (dus to strain) than at

an angle of 94::“ whereas the optimum angle lies between
105° and 120°.

she efficiency of the heart during exercise improved with RRT.
Pregnant women quite easily responded to the Relaxation

Response Technique.

From thesce findings, it is concluded that the RRT is capable

of improving the cardiovascular functions consistently in sedentary
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1
CHAPTER 1
INTRODUCT 10N

Ry being recklessly adventurous, unscrupulously anbiticus,
nervously time-nressured, and irredeemahly avaricious, "an has created

for himself a cheotic situation which is beocomine increasingly resistant

to almosrt all the convontionnl methods of managementi. This technological

age, a nroduct of his ingonuity, is characterised by ranid and

astronomical changos unpreocedentod in scaole or in complexity or in

novelty. The attendant environnontal disorder naxinmizos evory momont

towards infinity. In fact, the capacity of man to adjust to the

impnct of nll these (his handiwork) io =0 sovorely tested that his

organs have to work near their limita to cono., The jurmgernaut ia

survival whila the cost is tonmion. This thourh is o Pnrndux, in
ns nuch ns tension trigers off an phvaiological discordance which, if

nllowad, is capnble of accelaerating life towards extinction. Chronic,

oxcosasivo strain and tension are Aumnmod up in the word stross.

Stress 1= belng incorpornted into tha l1ist of n fow ill-dofined
and monerally overused medical terninolozias, menniny different things

to different peaople; yot it hns lonz been the subject of psychological

spaculations. In ns mmach as theao spoculations form tho starting point

of ny present inventirntion, an attoennt is mado herec to delve into the

neaniing of mtress,
Synoptically, atress is n function of an inexorable tondoncy to

cope with tha desands of n topsy-turvy environnant. The throe nain
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connonents into which it can be rosolvad are: Emotional Stress,

Environnental Btress and Physiological Otress.

The mnntion:a) stress

consists of all the deen-seatad nerative foolings liko disapnointment,
frustration, grief, hatred, and fear; Enviromnmental stress consists

of oxnosure to physical disconforta like cold, hant, and strong
1llumination; and Phyeinlogical stress consiasts of an outnouring of
storoid hormones f{rom adrennl gland, just as elaborated unon hy

Hans Selye (1975) who believed in their vital sipnificance to

survival and considered them as sansitive indices of strema. Those

thres conponcnts internct in certnin ways to derange tho noranl

autonomic functiona,

It is a2 Atimulus situation of n chronic type which oatablishod
1its influonce through a barage of imnulsrs bombarding not only the
{intermediolateral horn of the sninal cord but also the reticular
aystom, the hypothmlinnus sub=collicular aren, the amyadaln (through

the angdalofusal nrojection on the hypothalamua) and the ecerebral

cortex. That is why it 1s little surrrising the synanses and the n

nouroral links function at random,

That savirecnmontal ovonts nrovokn cortain bohaviourel ndjustments

capahle of eliciting ovart autononic changes hardly roquires

docunentation but much of the foundation for hypothesis derivos fronm

anscdotal and correlationnl observations. Stress is not quantifiable

and so, this fact rondors toleological the various attemants to
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implicate stross whilo explairing some (if not all) of the maladies

untraceabls to aither functiennl or organic origins, The problen of

how to quantify stross, por se, is now side-tracked by extrapolacing

from the measurablo physiologpical consequences. Scarcely neadins

ovor-emnhasis is the fact that nan renctn instinctively by nctivating

tho "Emerzency Reaction Pathway' populnrized by Waltor Cannon (1£14,

1028, 1966). Interost hns becen aroused over thoe last half of this

decade ns repgards tho ponsibllity of nonnecing and controlling the

viscoral derangement through a mechenisn which orobably revorsos

thoe "Emergency Roaction" reasponse, In this direction, "Medicino hns

bepgun to make in-roads, movinz from merc nsychological sneculations

to o more asystomatic physioclogicnl obaservations,

This work is deairncd to exnloit a hohnvioural nractice to

aubdue the physiologicnl effocts of strosm, Pro-rogquisite to

investigating bohaviournl offocts on tho viacern, experimentnl
paradipgns in which controlled stimuli relinbly elicit specific

visceral resoonse patterns nust bo astablished to nrovide models with

which one can attoenant to snecify thoe effoclive ~a=sg=-=*t

® ahn
ptimilna situation (the behaviournl nractice) nand exolore how its

naninulation altors the ramnonse pattarn, Odiven this renoral working

pro-ise, one can then cntogorizo such parndigms into thoso in which
the stinuli aro initinlly noutral but which eventually acnuire tho

capacity to olicit such rosaponse an n function of hehavioural training,
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Implicit in this formulation is that the behaviours and the accompanying

responses ar2 under snacifiable stimulus control and the subicct he

igfnct and unannethetized.

By way of illuatration, ona category of experinoental naradipgn

includes the effects of hasic stimilus situation like exerciso,

Pnuturll (orthostatic) change, nocicontive stimulation as well as nore
comnlex stimulus situations refloxlv cliciting such intesrated

hohavioural patterns as defenco, feeding and sexual activity, The

socond catosory hns beon more the domnin of psychophysiologists and
it involves the various loarning (conditioned) situations which
transfornm neutrnl stimull inte visceronctiva anes by amsocintine

then with stinmuli that reflexly ailect the viscernl functionns. This

prenent investigation belonga tn the latter category and so, attenmnts

is8 mndo here to classif{y the varioun learninrs situations,

One is the clasasical conditionine in which some largely neutrnl
stimulus (the conditioned stimulus) is systematicnlly naired with

another (the unconditioned stinmulun) that roflexly affocts tho

viscern. Aftaer a sufficiont number nf conditioncd-unconditioned stinuli

pairing, the comnlitionad stimulus nlone can acquirea tho canacity to

affact the same ruflex (conditionod resnonsae). Another is the

instrunantal or oparant conlitioning which is similar in basic nrinecinlae,

differing only by the fanct that the subject ig loss nnssivoly involved:
he has some control ovor tho situation on account of hia behaviour

which leads eithor to a roward or a "unishmont., The Bilofeodback ia yot
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1z situstion, In {t tho pubject is allowed a recognition

Usually through an electronhyciological instrumontation,
“ﬁﬁiiiﬁlf'ﬁudiﬂ'Vilﬂll (external feodhnck), the subject is nresented

‘some information concerning his uncon-cious self. Thereby ha learna

to influencoe then by the use of nentally, enotionally and nhysically
visunlized efforts.

Of the three exannles, Biofoodbnck comes closest to solving the

autononic deorangement touched off hy sotress; but unfortunately the

Arawbacks are ton many, For eoxannlo, no more than one nhyaiologic

function can be for back upon and thus changed. It i3 eassential nlso

to follow tho nrogress of the nhvainlogic changer carefully sten by

ston so that a roward or o puniphaoent may bo made in the annronrinte

direction and not only in thie cunhersc=s but also it warrants the use

of coatly oquinments which may not be in gonorsl circulation,

Thera is an age cold learning situation devisod, doveloned and
oxocutod in the EBnst (ranidly snreadics in tho West) that onables the

practitioners to achiove tha '"ir:nr~'%7 " =F sba Shwainlgplical

investigationa of the yesteryearn, A device foundad on the bhasie

nhilpsn=hy that

avery change in the nhysiologicanl state is nccomnanied
by an annronriate chanfo in the nental-emotionnl
‘state conscious or unconscious and conversely, ovory
change in tho mental-onotional ntate conscious or
undumlﬂiuul is acconnanied hy an annranriate change
Pi?“ia thﬂ shysiologzical atate, whon counled with
.~ VOLITION, which is of indoterminate origin, nakes

tglur-tiuullr naseiblo tho solf regulation of all
‘hody function,
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enunciatod at a symposiun in 1971 at De Anaz Collero in Cupetino,
California by Green, who concluded that "the nrohlom aonarentiy

is to learn to control the unconscious, at least"., The ancient

moditational tachniques develoned are Zen Puddhism, Ynra, autorenic

traininrs, sentic cycles, Yynnosis, contention, ditontion, Progressive

Relnxation and Transcendental "editation (TV), Of nll these, the

lnttor (probably, becanuse of its rolativo simnlicity) had been
thoroughly investignatod, and n sizeable literaturo has evolved t

tronting the c¢laimn made, Asons the nhysiologienl chanres renorted are

a wakeful hynomotabolic state, a docrensnd oxygen consunntion, carbon
dioxide elimination, resnirntory rote, ninute ventilation with nn

chenra in respiratory quotiant, artorinl blood o1 deecrarain~ alighly

while bloond lactate narke:dly docromsod, and an incroasn in skin

rasistance. It wans nlon renorted that the elactroencenhalosran

rocords showa an occasionnl thotn-wave activity.

As diverpgont as the ancient techniques are, Benson, ot al.,
(1974) hynothasized n marriapo of orincinle, havine dasinted the
nffoctive toechniques in his naradipm cantioned the "RAolaxation
Roesnonse Technique'" which he clained is nn equivnlont of tho
WTronhotropic roannnse" first Anneribod in the cat by Hras (1057). Hae
clnine the tsechnique nchioves tho npnorRite nf the synorgisticnlly
ass cinted mechaniams involved during the 'fight-or-flight' reaction

described by Cannon (1922); Gutman, at al,, (1071),
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In all these techniques, there is agroement as reeards nxygen

ceonsunntion, carbon dioxide elinminatinn, Heart Bate, Resniratory rate,

ninute ventilation and skin resistanco. Systolic, diastolis, and

maan arterinl blood nressure changes nrs either inconclu~ive or not
nonsured at all or unchanged. 'luscle tonus, not yot measured in

Transcondental Meditation, decrensss in other Relaxation Tochniques

{Jacobson, Luthe, 1967). These incnnsistencics nra ronorted hy

Bagchi and Wenger, 1957); Wonmer and Raszchi, 1961; Anand, ot al.,

(1961) .,

The Raviaw by Wnllace (1274) considored the fonsibility studies

in to the nhyaiologicnl influences of T, This insnirod the author

to attonnt an investigation into the -dynamicas of the eardiovasacular

syston. In carrying out this work, tho author has Aaviatad fron
nrovious exnarinonters hy nnt usins Trainod “aditators. Tho
naychonhysiologic tochniqua lescriktod by Tenson (1074) was however
utilized. This was considernd inevitable in view of the fact that:
(1) Bone.of tha equinments usod ernecially for the
sulronnry investirations tend to encroach on the
subjects' conveniences. GEven in fact Yenper and Paeschi
(1961) reportod thant investigators have Jifficulty in
takinz nensuronenta in n way that 4id not intorfero
with tho subjoctn’' contamnlativa or concontrative offorts,

(2) Traditional “editntors wora often used, this han

rastricted tha goneral nnnlicability ~f the earlier
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"5 'Ihqﬁﬁ E?nctitinnurl of neditation.

|||Tﬂ$} !prknrl lllnd non-moditators as control in thoir

@

f (5)

(M

oxnorimental nodels. Whereas, if tho diversity of

;E@E]ﬁiﬂniin constitution and tha concommitant

idiosyncracien were considored, 1t would hardly be
inaginable how objoctive canclusions can be drawn fron
a situntion wheore an individunl acts ns a control for
another in n test meant to eoinhoriato on innate tendencies.
In inatances whoro nmeditators wore not found,
traditionnl Tutors of Meditational Tochninues wera
invited to train subfocts, This connotes the imnr-~csion
of complexity rathor than the simnlicity which the
naradign requires.

Age, @ox, gengranhical environnent, race, diot an!!
nccunntien are sone of the varinbles canahle of
interfering with the results, yot thn nioneer workers
often ignnred then,

‘Granted that the tachnigque alicits neasurahble

autonomic changes, hardly was it ovor mentionod if the
rosult was significant ennugh for tho datection hy ainmnla
.ﬁdmuh Aingnnatic equi-nents nr whether they wore so
Iqill, that only tho sonsitive aclentific lnboratory
ipoonte can ho used.
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1) to verify the clains nade

e
_riiiiv to select which of them is best indicative
of the relaxation rosponse.
B. Exoloratory Phase:
. The aims of which are:
(L) to investircate new naramcters
(11) to find out the offect of RRT at first trial
” 1 (111) to find if any improvement can be nchieved
with trial freaueney
(iv) to fipd out the mininun trial required for n
significant physiological resnonsa nnttern
(v) tc eatablish how long-lnsting are tho effocts
(if any)
(vi) toc find out the coffect on work capacity.

€. Concluding Phase:

i A
“The nime of which nre:

(1) to hypothasizo and

to classify tho mechnnism involved in tho

3§r§jq¢l;lon of the reaponsosn,
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Two categorics of volunteers wore useod
(2) .tp’ii?f;"fff" vi?_---f,&"!‘-- and female) adult Nigerian
] 1 =

S Preruant Wizerian womon.
R R P A worer,

"‘f“*]-%:fi“"nm’"”"“ sots of obsorvations wore made
e = Y

(a) Pre-relaxation

~(b) During-relnxation

(e) Post-relaxation,
e =k

lx._f!'nur'ih consistod (for comnarison) of observation made
- B 10UTLH

during oloop.
' ;‘,Jl@ The observations made during n short-term practice of

! 20-ninutos were comnared with the long-term practice.
=
;‘({[} =,M":u'udiuvu¢ullr_-rltm and Respiratory system ware

investigated in difforont sets of individuals.
B ;
#} Two rooms woro ueed: The first contained nothing but the

' volunteor and the sacond contained tho recording equinment.
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CHAPTER 2

LITERATURE REVIFW

The History of the Relaxation Resnonso Tochnique

Techniques have existed for centurics, usually within n relisious
context, which allow an individual to exnerience the rolaxetion resnonse.
A fourteenth-century Chriastian trontise ontitled The Cloud of Unknowing

discussed how to attnin an altered state of consclousnoss roaguired to

attnin allegad union with God (Propoff, 1069). Tho anonvoous author

stated that this gonl cnuld not be reachod in the ordinary levels of

hunan consciousnoss, but rather by use of "lowor" lovels. Thoseo

levels were reachod by elimimating all distractions and physical

activity, and all worldly things includinz all thoughts,

In beating down thoughta, it was considered that the use of aingle

syllable words such as ‘good’ or 'love' should be repeated and kept in

the mind to be usod as o weapon such that if any thought should prnss

upon the nind this wors only shall be reonated ns n resvonnc., Thus

there will be ponments when

overy created thine nay suddonly and completely be
forgjotton., EBut immoadintely aftor each atirrine,
Yecnunn of the corruntion of the flosh, it (tho soul)
drons down agnin to momo thought or some eead,

in order to achieve the above, Propoff himself sugrgesteo-d

L do mot by another means work in it with your mind or with your
- .-

imagination.
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Another Christian work, The Third Sniritunl Alphabet,

Osuna, (1931), dealt with an altcred state of consciousness. To

achieve this it was nocessary to blind onesclf to all that was not God,

to ba deaf nnl dumb to the entire world and quit all ohstacle, by

keaping the eyes bent on the ground. Tho mothod esn bo onerated

oither n short, self-composesd nrayer, renoated ovor and ovoer, or

sinnly saying "no" to thoughts when they occur. This exercise

should be norformed for one hour in the mornine and evenine and

should be taucht by a qualified toacher. Such an exercise it was

considered would help in all ondeavours, makine one more efficient

in his tnsk and tho tapk more enjoynble, It wns supgested that all

mon, especinlly the busy, socular as woll as religioua, should be

tnurht this moditation for it is n refume to which one can retront

when faced with strosaful sjituations,

Benson (1974) doscribed the mothods umed by fifteonth-contury

Christinn nystice, Saints John and Tereseo, to achiove the nysticnl

state. This inclucded ignoring distractions, usuanlly by repotitive

nrayoer.

Christian meditation and nyaticism were well dnveloped within
the Dvzantine church and known ns Hosychasm (Norwich and Sitwel), Y77~
This pothod of ropotitive prayer was deacribed in the fourteanth
contury as Mount Athos in firecce by frnpory of Sinnil according to

‘orvich and Sitwell (1010) and is called “The Prayor of the Waart"
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or "The Prayer of Jesus', which dates back to the beginninr of the

Christinn era. The prayer itself was called secret meditaticn and

was transoitted from older to younger nmonks through instructor. The

naothod of orayer recomnonded by thesn monks (FPrench, 1948) was:

§it down mlone and in silence. Lower your hond,
shut your eoyes, broanth out gently, and inagine
yourself looking into your own heart, Carry your
nind, i.e,, your thoughts, {rom your hoad to hoart,
Aa you braath out, say 'Lord Jesus Christ, have

nercy on mne'. Sny it moving your lips <ently, or
ainply aany it in your mind. Try to put all other
thoughts aside. De ealma, boe nationt and repoat the
nrocess very frequently (Ross 1965),

Snddhatiasa (1971), in his nresentation of Buddisn for
wostern roaders, outlinos methnds similar to Eliade's (195R),

Saddhretisar (1971) mentioned twn types of RBuidhist meditatinn -

Sannatha, the dovelopment of calm and concentration and visnnssann,

ths devalonnent of insight. The nrnctice reconnends thnt the

meditator facuses his attontion at the 1lio of his nostril and
quictly twatchen" the breath flowinz in and out while nunmorals
aro counted un tn (and to aboveo) ten, andd thon reneonted the count
to nid his concentration,

According to mahayana Faith, the technique 4s expounded by
Anhvascaha (1961) in his book 'Tha Awakening of Falith' consiate of

five stages
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As to the nractice of checking vain thoughts,
It should be done in a quiet nlace and

In a pronar spirit ... for all kind of ideas
a8 soon as thousht of must also be nut awav,
As all existance originally cano to ba without
any idea of its own; Any thought arising
therefore must he fronm beinp absolutely

passivo. Nor nust one follow the nind in its
excursions,

to this ho ndded "oroner nosture',

In the practice of sufisn, a systom of llohasmoedan mysticisno,
transcentdlent exneriences arn nttainod throuph all the four elenments.
Mohamned who lived in tho sixth contury fount Mohamnodanisn wherens
sufism has been in existonce since the second contury, nand it is
interesting tc note its similaritins to Christianity and Ruddhism,
Dhikr, n snecinl method of worshiop in sufism, is oxnlnined by Al-Ghazali

in a passapce that has been summarized by Macdonald and citerd {n n Moslen

Seoker After God as followa:

Meditation ie nchieved in Dhikr, a specinl form of worshin

in sufism as folliows:

1at ne the worahinper reduca his heart to a atato in
vhich the existence n? anything and ite non-eoxistence
are the same to hin. Then let hin sit alone in some
corner, liniting his roligious dutines to what is nbsnlutely
necescary, and not occupyine hinself either with
yoeiting the Eoran or conaiderine 1ts moaning with n
Nonlt of rolizious traditions, or with anything of tho
sort. And lot hin sco to it that nothinT snve God nost
birh ontors his mind. Thon na he aits in eclitude,

let hin not cense sayinn continunusly with his tonguo
“Allnh, Allmh", koopine hio thought on it, At lnst

he will rench a gtatn whon the mation of hin tongque will
cense and it will soon as though the word flowet from it,
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Let hin persevere until all trace of motion is removed
from his tonsue and ho finds his heart perzovering

in the thought, Let hin still persevere until the forp
of tho word, its lotters and shapes is ronoved from his

henrt and there rennins the iden alone, as though clin~ine
to his heurt inscoarable fronm it.

Taoisn ono of the influential philosoohicnl systens in the
hiastory of Chinn Jdates back to the sixth century B.C,, with the

writing of Lao Tzu, which ombodies all of Tnoist nhilosoohy, on which

Chuang Tzu elaborated upon two hundred yoars later (Bonson, 19074).
To practice Taolsm according to Chuanr (1063) is "To repmard the

fundanontal ns the csscnce, to rerard things as coarse, to resmard

nccumulation as deficioncy and to dwell quietly alone with the
aniritunl and the intellect” Throurh tranquility of the nind one
achiaoves accord with nature nnd hence with Tao, the Yoza Lrenthine
technique was assimilatod dbut rathor than the Indinn ohilosophy of
attainine spiritual tronscendonce, tho concern of Tnoist was tho

{indefinito prnlungntiow of 1ifo nnd the mntorinl body. Eliade (1958)

doscribed one Traist technique of inner brenkins ans chonaint a quiot
room 1nosenins tho hair, unfnstering the cloths, and lyinrc down in the

rizht posiilon, After harmonizing his breaths, the nroctitinner holds

hias broath until doinz so becon=s intolorable., During thie tine he

must "darken the henrt (the organ of thounht) so it does not think"
the procedura ahould then be repented,
ginilar meditative practices nay he found i practically ew~=y

culture Shamanisn, for examnle, in n form of mysticien in which a
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chant or song intoned hy a shaman or holy man, brines on trances.

Shamanisa 48 practices in Morth and South Anerica, Indonesia, Africa,
Siberin and Javan.

In Judaism similar nractices leading to this nltercd stato of

conaciousness dAate bnck to the time of the second temple in the

socond century B.C, and wero found in one of the carlicst forms nf

Jowioh mysticism, Merkahalisn (Scholem, 1967) is n practice of

meditation in which the subject sat with his head bhetween his knees,

whispered hynns and sonpgs, nnd repented a nooe of n masgic seanl,

In the thirtoonth century A:D,, the works of Rabhi Abulnfin wero

published and hia ideas hecame n major part of Jawisnh Knhbalintic

nyaticism (Scholem, 1967)., Mabhbi Abulnfin felt that the nornal

1ife of the soul was kent within linits by our sensory percentiona

and onotions, and aince thesa narcaptions an‘d emantions were conecarnod

with the finite, tho =oul's 1ife was finite. Yan therefore noeded

a hisher form of rercoption, which instend of blockin=z the soul's

deaner renionsa, ononod them un, MNabbi Abulafin considared thnt an

wabainlute" sbject unon which to modiato was roquired., o found

this in the Hobrow alphabots from which ho dovolonod a nysatienl

gysten ~f contenplating the lettors of fod's name. BRokser (18462)

daccribe ! fabbi Abulafin's nraver:
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»++» immersed in prayer and meditation, utterins the
divine name with snocianl nmodulations of the voice
an1 with specinl pestures, he induced in hinself a
state of ecstasy in which he believed the aoul had

shed its material bonds, and, unimneded, roturned
to its divine sourcae,

The purnosc of this nrayer and methodical moditation wans to exnerienceo

A new atnte of conscinusness, rescribed ns harmonious movenent of pure

thoueht, which had severed all relation to the senses, Tais wano

conaidered hy Scholem (10167) ns cnnpnrnhlu to muaic and yora., Ho

further folt that Rabbi Ahulanfin's

«++« toeachingas reprosont hut n Judnized version of that
ancient spiritual technique which hns found 1ito
clnasical expression in the nractices of the Indian
nystics who follow the system known as Yoga, To cito
only onoe instance out of many, an important nart in
Abulafia's system i nlayed by the technique of
hroathing; now this technique hns found its hirheoat
davelonment in the Indian Yoga, whore it ia commonly
regarded as tho most important instrument of norntal
discinline., Aznin, Ahulafia lays rdown cortain rulos
of hody posture, cortain corresnondine conbinations

of conaonantsa and vowels, and cartain foras of
recitation, and in particular some passagcs of his
hook "The Light of the Intolloct! sive tho inprecsion
of a Judaized troatise on Yopa. The similarity cven
oxtands to some aspectn of the doctrine of ecatatic
vision, as nraceded and broupght ahout by thoso practlcan.

The basic elements which olicit the rolaxation reaponso in
cert=in practicos of Christianity and Judaisn were also found in
Islantc nysticien or SBufism (Triminghanm, 1071), Sufism Aeveloned

as » ranction cnainst tho oxternnl rationalization of Inlam and nmade

use »f intuitive apd emotional facultios which woro claimed tn bin

. t until thay were utilizod throunh training under the suidanca
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ih!h IJTE!!;;;ghﬁﬁgt;pp of FEis n=ne, either silently or aloud, and hy
hythaic breathing.

Music, musical noens, and dance mre also

‘ennloyed in the ritual of Dhikr, for it was noticed that thoy could

hgip,inﬂunﬂ itl&ﬂ-qt.acltnnr. Originnlly, Dhikr was only nracticod

by tho unnﬁqu of the society who made n deliborate choice to redirect

mocrat, holy asound,

but rathor wig within the mystical tradition,

their lives to God as the nrelininary sten in the surrender of the will

U?ﬁn'initlhtiun to the order, the initiative receivod the waird, n

Thoe old Yasters folt that the true oncounter with

God could not be attained by all, for most men were hnw=n da-

-

sensitivity. By the tweolfth century, however, this attitude hnd

changod, It was realized thnt this ecatasy could be induced in the

‘ordinary man in A relatively short timo by rhythmic oxerciso

{nvﬁlflﬂa nostura, contrsl nf bronth, coordinatod movenonta, and oral

ronetitions (Trimincham, 1071).

in the Wostern world, the rolaxation resnonse olicited by

ﬁiilﬁlﬂ“ﬂ wractices wam not nart nf the routine nractice nf religions,

In the Baat ‘heesyvor,

" Jéegltitiﬂn which elicited the relnxation rosnonno wns dovelanod much

yor and ﬁc:nnn a manjor clenont in rolicion and in overyday 1ife.

'”f”ijgjhjjndlnn scrintures, the Upnnishads, dnted sixth

nntn that individuals nisht attain
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+++ 8 uUnified gtate with the Brahnan (the Deity)

by neans of rastraint of hreath, withdrawal of sonsos,
moditation, concentration, contemnlation and
absorntion (Orgen, 1970).

Thern are a multitude of Eastern religions and ways of iife,

includinn Zen and Yoga with their many variants, which can elicit

the rolaxation response, Theoy onnloy montal and phyaical nothods

including tho rupotltinu of a word or sound, the oxclusion of
meanineful thoushts, a quict environnent, and a comfortable nosition,

and they stress the importance of n trained teacher. One of the

moditative nractices of 7en Puddhism cnlled Zazen, emnloys a

yonn-like technigque of the counlipn of rosniration and counting to

ten - 1.e., one on inhaling, twvo on exhaling, and so on, to ten.

With time, one stops counting and simnly "followz the breath”
(Johnson, 1031, 1971) in n quiet environaent, in a horizontal nosition,
and with closed eyes (Luthe, 19A9)., Exorcise 1 focuses on the feecling
of hoaviness in the limbs, and Exerciso ? on tho cultivation of the
sonoation of warath in the limha, Fxorciso 3 doale with cardiac
regulation, while Exercise 4 consists of passive concentration on
breathineg. In Exorciso 5, tho subject cultivates the senantion of
warnth in Ris upner abdonen, nnd Exorcise 6 ip tho cultivatinn of
fealinpgs of coolnoas in tho fornhead, Exercino 1 throurh 4 pont
affectivoly elicit the trorhotronic rosnonso, while Exorcise 5 nnd ©
wore roported to have Aifforont affocts (Luthe, 1060). The suhjoct's

attitude toward tho gxorcisc muat not ba intenss and comnulsive, but
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%E’ a quict, "let it hanpen”, nature. This was referred to

‘a8 nasaive concentration and was deemed absolutely essontial
(Luthe, 1972).

Progresaive relaxation is a technique which seecks to
achiave incroased discriminative control over skeletal muscle

until n subject is able to induce vary low levels of tonus in the

najor muscle grouns. The tochnique wne dovised by Jncohson, 1030

when he considered that anxiety and musculnr relaxation aroduced
qp?olitn nhysiclogzic states, and therefore could not exist togother
Prograssive relnxation is practiced in a sunine nosition in a
quiot room; a nassive attitude is ossontinl bocause mental
ima7inntion induces slight, neasurable tensions in muscles,

ospocinlly those of the eyea and face. The subjoct is taught to

rocopnize oven slight contractions of his muscles so that ho can
avoid then and achieve the leenost dogreo of relaxatinn possible

Hypnosis is an artificianlly induced stnte charactorizod hy

increansod sugrestibility (forton, 1849), A subject is judged tn

he in the hy-notic stato if he nanifents 2 high level of roanonse
to test susgestions such as muscle ripidity, annesin, hallucination,

: thosia, and nost-hypnotic suprestion which aro used in atandard

‘scales such as that of Woltzonhnffor and liilzard (1050), The hynnntic
Auction nrocedure nsuslly includes sugpestion (autosurncestion for
S P e, ¥

wwnnosis) of relaxation and drowsineap, closed eyos, nnd n
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:luﬂ‘h!nx or semisunine position (Barbher, 1071). Followinz the

induction nroceduro, an annropriate sucgestion for the desired montal

or phvsical behaviour is miven.

So far 1t has not been nossible to find a unique shysiologic

index which Aofinos the hynnotic state, Barber (1971). Physiologic

states vary the samo way during hypnosis ns thoy do during waking

behaviour, Supggested stntos of arousnl or relaxation wore accomnnnied

hy either increaserd or decreased motabolic rato, hoart ratn, blood
prossure, skin conductance, and resoirntory rate corresnondins to the

changons seon when these states were induced by non-hynnotic nenns

(Narbar, 1971). He further considered if the control state is the

snne as the suppested stote, then of course, no chanre in

nhysioloric narameters woul?! be scen, Whitehorn, ot al., 1950,

ronortad that the control oxymon consumntion value of 217 ml/nin,

was not significantly chanted by hynnosis, Subjocts woro howover

in this exnorinent traimed to relax bhoforo cantrol readinge ware

takon. MHynnotic sugpostion therofora to rolax produced no further

chanfe.

Sentis eycles is another nsychonhysiologic tochnique, devised

hy Clynas (1070). A sentic "cycla” is comnoserl of oight sentic

statos. A sontic "state" is a sclf-induced ecmotional experience.

The sequence of states as used by Clynes is ns indicated: no emntion,

iliiih hate, grief, love, sex, Joy, reverence. A subjoect nranctices n

by thinking the state e.7., angor - and resnonding with fingor
ﬁ.ii:"
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Drossure on a key (which transduces the nressurec for rocordins) ss he

sits and listens to a tane rocordin~, The recording indicnte which

sontic stato is nresent and when the subject should nress thoe key.

Shioni (1960) stnted that Aurrnw had described two kinds nf

attontion: contention nnd ditontion, Contontion roquires the

subject to ".., focus on the ohject of its environment", It is

concentration on one thing exclusively, Ditention is described as

"ordinary" wakefulneas, in which state the subjoct's interest

shifts from object to nbjeoct. The state of contention is induced

by relaxing the musclea, closing the oves, and restins them on n

noint inazined to be tha centrns of a curtain of darkness infront

of the subiect.

Yoga has boen an.important nart of Indian culture for thousands

of yoars. It is clainoil to be the culmination of the efforts of

anciont Hindu thinkers to "mive nan the fullest nossible eantrol over

his mind" (Hoenig, 12¢8). Yora conainte of meditntion nractices and

nhysical tochniques usually nerformed in a wuiet environment, and it
i 1

| has many variant forns. Yoen baran ne Mnja Yoza, which mpourht

| “unien with tho ahsolute' by meditntion, Later, there wns an

sophais oo ohysienl methods in attonnt to achieve an nlterod state of

enrsciousness. This form ia tormod Maths Yoca. It has doveloped

4into n nhysical culture and is claimed tn prevent and cure cartain

qlllillil- Essontial tn tho oractice of Fatha Yosa are apnronrinte

ture and control of respiration (Ramamurthi, 1907), The nost
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Common nosture is called Lotus (seatnd on the ~round with leps

crossed). This nosture helps tho spine stay erect without strain

and 1s claimed to enhance concontration. The resniratory trainines

promotes control of duration of {naniration and oxniration, and the

nause betweon breaths, so that one eventunlly achioves voluntary

L
control of resniration. HBarchi and ¥enper, ip studies of Yora

nractitioners, renorted that Yopn could nroduce a 70% increase in
skin resistnnce, decreased heart rate, and FEG alnha wave nctivity.
Theso obsorvations lod them to mpumpgest that Yoga is "deen relaxntion

of n cortnin asnoct of the autonomiec nervous svstem without

drowsinoss of sloon",

Transcondental Meditation is currently a widely nracticed

form of Yora. The techniaquu, aa taught by Maharishi Mahesh Yopi,

comos from tho Vedic tradition of Indin., Instruction is riven

individually, and tha tochnique is allopodly onsily learned at the

first instruction session., It im snid to require no physical or

nontnl control, The individunl is taurht n systonatic mathod of

renenting o word or sound the nantra, without attempting to

concentrate specifically on it. It involves 1little chanre in life

style, othor than meditation poriod of 15 to 20 minutes twice a day

whon tha practitioners sit in a confortableo position with closod eyes,

Zen is similar to Yopna,

from which 1t developad, and ias

aspociated with the Dudhiat reliwion (Organ, 1070), In Zon modithtion,
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the subject is said to achieve a "controlled nsychonhysiologic
dncr-;:u of the cerebral excitatory state" by a crossed-les rosture,
closod eyes, repulation of resniration, and concentration on the

Koan (an alosical nroblem - e.r., Yhat i{s the sound of nne hand

clanning?), or by nrayer and chantinz, Rospiration is adjustod by

taking sevoral slow deen bhrenths, then inspirin~ briofly and

forcelessly, and exniring lonr nnd forcefully, with subsequent

1atural breathing. Any sensory nercentions or meontal imapes arno

allowed to annear and leave nassively. A quiet, comfortable

onvironment is ossoential. Nenson (1074), quotins Supi and Akutay,

ramarked that oxnerienced 7en neditators elicit the relaxantion

ropnonsa moroe efficlently than novices,

Rolaxation Nesnonse: Ita dofiunition

Heas (1943) nroduced the changos usunlly associatoed with the
"Pight-or-Flight" rasronse by atinulatine the hynothnlamic aron,

Heoan (1057) ohserved a resnonac dianmetrically opposite the above

rosponso. The first response he termed "ergotronic” and the second

he called “tropotronic" resnonse. The formor corresnonds to the

“Enargency Lcactinn’, "Fight-or-Flipght" resconse, or the "Dofonce

Repction (Pass and Bruppor, 1057; Abrahan, ot al., 1964). Tho

*“tronotronic” Zono is loented in the anterior hynothalamus, The

. reanonso is claimed to ho medinted by the narasynpathetic norvous

‘om Aand An olectrical stimulation of the zonme rosult in hype or,
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as

a-dynamia of skeletal nusculaturs, deacressed blocd pressure,

decreased respiratory rate and nyonis. [lass statad

Let us repeat at thia noint that we ara actually
dealing with a protective mechanisn arsinst overstress
helonging to the trophototronic-ondonhylactic syaten
end oronoting rostorative nrocessos. Wo ennhanise
that these dynanic effects arn onnosesd to ersatronic
reactions which are oriented tcwards increoased
oxidative matabolisn erd utilizetion of energy.

Vhornas tho ormotronic zono, extending from the antorior nidbhrain
towards the hynothelarmun, whon eloctrically stimulated consistently
profuced cyclonlegia, incroased blood nrossurn, increased respiratory
rate, and heightoned notor axcitability clainmed to be nmediatad via
the synnathotic nervous systen.

Although, at ti=mes, onn of those resnonse nay bo anphanized,

flags atressad that thore worn no foci that corrospond to individual

{solated resnonnes such as in the cortical nmotor zone. Rather, in

the diencenhalon we ara dealing with a collectiva renresentation

which include resnonses of the autononic systen as they make tholr

annoaranco in the form of nynergistically associated rochanian, Tho |

sicilarity batweon this and the "Relaxntion Romnonse' is strikine in
ag puch an it also annears to he an integrated hynothalamic resnonse

which ronsults in generalirzed docrens~” rynnathotic nervous resnonse and

orouobly an opca.ated paramvmnethaotic activity,

—

RBanson, et al, (1A74),

bx tupg found out this atriking ni~'larity concluded that the

sranatronic resnonse in nan can be nrovoked by tho Relaxation Rosnonse
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8-dynania of skeletal musculature, decressed blood pressure,

- decroaged respiratory rate and nyosis. Tess stated

Let us repeat at this noint that we are actually
doalinz with a protective mochanisn apainat overstrosa
holonging to tha trophototronic-endonhylactic aysten
and pronoting restorative nrocessos. Weo enphasise
that these dynanic effects aro onnosed to ergotronic
ronctions which are oriented towards increasad
oxidative natabolisn and utilization of encrgy.

¥horoas the arsotronic zone, extending from tho anterior nidbrain
towardas the hynothalarus, whon eloctriceslly stinmulated consistently
produced cyclonlogia, increased blood nressurs, increased respiratory

rate, and heightened motor axcitability cleiped to be nediated via

the synpathotic nervous syaton,.

Although, at times, ona of those rasnonse nay bo omphasizmed,

Haess atressed that thore wore no foci that correspond to individual
fisolatod resnonses such as in the cortical motor zomn, Rather, in

the diencenhalon we are dealing with a collective ropresentation

which include resuonses Hf tho autononic systom as they make thoir
annearance in theo IoTH of synorgistically associated nachanisn, The
sinilarity botweon this and tho "Relaxation Resnonse" ia atriking in
as nuch as it also aonoars ta ho an integrated hynothalanic resnonpeo
which rapults in gonernlized docreasnsd rynanthetie nervous rasnonas and
probahly an escalatod parasyznathotic activity. BHonson, ot al., (1874),
ﬁﬁ#éip‘llnnnﬂ sut this striking ainilarity concluded that the

{c rasnonse in nan can be nrovoked by the NMelaxation "osnonse
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1 thoughts whon thiy niesont themselves by a faithul
Tenerition of chosen monosyllsbic word or Mantra, the origimal

. r
Yraudian nsychoanalytic techniqun trains the subject to hold oa to

froo-nssociation thought aa working tools to owon his subconscious.
This conflict in .'othodr i, theo sharp noint of denarture.

‘A basic teaching of wnsuy nnditational orranization is that of

2 littlo moditation is good, a lot would cven be botter. This

ancourngos the followern to neditate for n long time. This
‘practico unfortunataly lowers the hallucinatory threshold in neoonle
already prediaposod to such probles,

i CARDIOVASCULAR SYSTEM IM RUSPONSE TO PAYCHOPHYSIOLOGICAL
| = TRCHNINUES

‘Anocdotal nnd Correlntional Otnorvations
e ———————————————

1t should be nt. "msed that thope anacdotnl and correlntional

ationn could Lo good only from the vantage of spoculntions.

&y e
!"""'-'-' A

'-1'hli'f¢‘.1"-h procis

pard 'ﬁ#mi!‘l‘-rulﬁﬂﬂﬂl,

a ralationshin ir roquirned betwaon bahaviour and

they nay be groosly inadequate. It is for

-

auch & roason that

thip roviaw =ould be nado strictly synoptic

axcent whore © l1itercturo cont=ibutes sigqnificantly to the

nxc

% atord @,Lw:ﬂ, on of thinm fiold,
an (1045) obaorved a8 high blood pressuro in hunans oxposod

Geahn
“whalamyd
aimilar obasrvation wan rnadn by Ruakin, et al, (1048)

,,,,,,,,,,
. 4 e,

e {"_-_r,'i:—-t“- ‘s patucsal blast dinnster, Chronic occupational

o nianced by #oma i+ L I7is controllers was claimed hy

-
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Co™b and Rome (1973) to have nrocinitnted sustained alterations in

cardiovascular function. Analopously, animal studies indirate

‘considerablo cardiovascular responses to psychosocial stimulus

rituation. fonry, et nl. (1967) reported an induced nrolonged
dyrtolic hynertension in nice exnosod to over-crowdine and chronic
territorinl conflict. Innosition of atressful behavioural tnsks, like
thn continuous 7Z-hour nariod of shock - avoidance achedules to which '
~Jorsyth (1969) subjactad mome NMhosus Monkays, nroducod n hlood prossure
rise. Also n contanporary shock-avoidanco conditioning nerfornmad hy
Bonaon, ot al. (1069) induccd an arterinl hypertension,
Baged on such studies, environnentnl or bhehaviournl frctors

hnve been imputod with varioua dogreos of importnnce in the

antiology of eardicvascular pnthology as contained in the review of
Gutenn and Bapson (1971). Lewn, ot al., (1973) suggoested that acuto
w~ptional episodas can nrecipitate vontricular fibrillation and

suddon derth snd they specculeotod as rogards how tho throshold for
renoticive rpentricular rosnonse can be lowered by incesannt
savehonhysiologic embarrnssnent.

‘ayatexatic Investization

It is only in recont ynara that aystenatic exnorimontal
= :huiu.ﬁiln‘ focunsad on controllad lahoratory models with the ain
."]i ' the degroa to which (1) the eardiovascular chnnroa ars

th nsychophysiological nanipulations, (11) the critical
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neychonhysiologicnl variablos can be snecified and (111) these

findings can bs rolated to the central neutral control of the

cardiovascular systen. It is nlso portinent to omnhaaize the viscoral

rosponscs in learning situations in am ruch as the mnjor thrust in

viscoral nsychophysiology literature has beep in this area.

Nasic cardiovascular responne natterns arve sanifeat in nmodels

¥hich nernit the stimulus situation to elicit refloxly a snecific

change, Chosan in this discussion to ronresent nossible exannles of

tho Primary stimulus situntion cnpnable af invoking bnsic resnonse
pattorns are exercise, posturnl change, and noxious stimulation.
Thoy are the elemontal conronents of more complex behavioural

situations liko defonce| offence, feedinz, sexunl activity and learning.

Loarning Aehavioural "odels

It secems firmly eoatablishod that mont, if not nll, bohaviours
have cardiovascular concnnitants, which ropresont adjustmont in

cardinc output and its distribution to nast the motnbolic donnnds of

those bohavicurs, However, whnt has csonerated tho curront intarast

in this area is not thnt bhehaviournl-cnardiovascular inteoractions

occur but rather that cardiovasculnr responses, normal or nnthologlical,
gom arcur in anticipation of behaviournl donande and that tho ropeatod
pnecurrence of certain bohaviouranl demands nay be cannble af nroducing

transient or sustained cardiovasculnr pathology,
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It im inporteant to stress hers that ary training situastion
genorates an mnoropriate onsenhle of learnsd responses of which

cardiovascular adjustments are but one component., The unfortunate

thing about the learning situations investigated is that fow had
&llowed analysis with respoct to basic rosvonse =atterrs, the

1itarature boing largnly directod toward deoonstratine and

-

e

characterizing loarning with o variety of training conditions an

procoduros, It is prinmarily the more racont literature that has

boerun to donl with mechanisn,

fSeyond describing leanrnod cardiovascular change and {tn
mochanisne, tho othor najar thrust of tho literature involes the role
af hohaviour in tho notiolony and the troatmont of cardiovascular
nathology. This area of investigntion has included diverso

approachos, many still nrelininary, and the najor aquestions are yot

to be nnswered. Tho dovelopment of offectivo exnoripental nodols and

the offorts of such investigators ns Forsyth (1969, 1971) nnd

Mord, et al., (1969, 1874) to develon aninnl neodals of hypertension

are quite promising. Not only do such models allow maramstric

oxnloratinn of tho conditions under which nathological rosnonses
Yevelon, thoy may also nrovida a risorous menns of detoarmining the
ralntive neural and non-noural contributions at various stages of
‘develormont of tho pathology and of determining what occurs in tho

‘srannition from noural to non-noural maintenance of nathnlogicnl

Onuos .
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Anothor interssting direction is ths hynothenis thnt natholosy
develons less from intonse rapeatod metabolic Aomandc than from
adjustnents nade repeatedly without motabolic demand.

can occur in the caso of learned or anticipatory cardiovascular

adjustnents. The cardiovascular exercise natterp has beeon ohserved

froquently in instrumontal conditioninpg nearadisms {n both dogs and
human (Rrod, 19A3; Forsyth, 1971; Anderson and Tosheff, 1973;
Lawlor, Obrist and Lawler, 16874%: Obrist, et al,, 1974) this resanonse

can occur in tho abmenca of mincular activity or can axcaod the

denands of oxypon consunntion,

Sarmar, ot a8l, (19448) have remorted

that doge trained on o trondmill eleovate their cardinc outnut 4in
proparation for runnin: with little or no change in oxyron

ceonsunption aa indicated by a decrnased arterinsvonous oxyeon

differonce. Analogously, in humans it has been remorted that during

certain bahoaviournl situatinnm nxyson consunnption either does nnt
change in nspocintion with olevatad cardinc outnut (Rrodd, 1963) or
4ncrenseo disproportionately to what wnuld be expected on the bnsis
of the cardine index (Hickman, ot al, 1018; Stead, ot al., 1045),
‘It 14 of internst that such discrepnncies betwoen anticimatine
‘eardinvascular adjustnonts and metaholic demand occur most often in
behavioural situntions in which tho orgaonisa is givon an nonortunity
to nvoid tha strassful stiruli by an avert bahavioural nct

-iiip‘g)_ Parhana, this fact contributen tn the groaatar
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offectivoness of instrunmental conditioning parndigms in nroducing

pnthnlogy.

Moditational Techniques

For thousands of yenrs philosophors have hold that is is nossible
for man to attain "higher" leovel of conscicusness through moditation
techniquos. The term "moditation” 1is dAifficult for some neople to
graan becauso it may connoto exotic Lnotern cults or Christian nonks
who spond most of thoir waking hours in monnatry cells contenplating
God. As Onatein (1973) nointod out in his book "The Psycholorgy of
Consciousnena"

{mnorsonnl, objective scientific aonroach, with its
exclusive emphnains on lopien nand analysia sonkes it
difficult for moat of us avon to concecive af n

peychology whick could ha bhaacd on tho existenco of

annther, intuitive gastal nodo of thought,

Yori (1960) dascribed thia ns turning tho attontion inwards
towards the swhtlest lovols of thought until the mind transcenda the
pxnorience of the subtlest atata oF the thought. This oxpandsa the
cons~ious mind and at the same tine brinna it into contnct with

the cseative intelligence that gives riso to every thought, This

state is achiaved without sugrmestion, nental cantrol or nhyaienl

noasipulation.

| Trasscendental Neditation sad Autonnaic Nervous fystes
Activation of the sympathetic norvous syatem nroduces an

4n the haoart rate an! reapiratory rate, increase in hlnand
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nnd incroasod m~tahnlic

“tl'}t" in general. The activation of tho perasynpnthatic syaten

produce affects diametrically opposite. Changns in thoso rosnonsos

hnd baen roportod in various studies of TU, Allieon (1004; 1070)

observed n docreasc in the rate of resniration durine ™, This wna
confirmed by Wallace (1970) and Wallaco, ot al., (1771, 1072)
lﬁu also found a 177 docroane in oxyson consumption, a slipht
slowing of the resniratory and honrt rates as woll as a ‘fecreaso in
the ventilatory activitv of tho lunga. A rocrease in the volume of air
breathed in oach breath as well ns nor minu*n =sa racordad durinz TH
by Corey (1975)., Although Wnllace, ot al., (1971), in an enrlier
atudy did not observe any change in blood nressure during T,
subsequantly Wallace and Aonson (1772) found decroase in blood
nressurs in 27 hypertensivo patients after they had nractisod THM for o
fow weoks. A fdecronse in the matabolic rate was renorted in the
‘arelininary ohporvations of Coroy (1975), Dearny nnd Singh (1074)
durips ™. Thus, T™ produces ohysiological chenges which are
sindisr to m_n in othor forma of meditation.

%

;“,:' wlor, ot al, (1972) found a 32% increaso in tho flow of
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activity of sympnthetic nervous systom, This inforonco ju furthor

aupported by an incrensn in the remistance of the skin to the flow

of n wenk oloctrical current annliod from sutsica - the Galvanie gkin

rosponse (GSR). A dry skin shows incroansed rasistanco while o wot

ono offers less raosiatance. Roaslotance is normally kont high by the

secration of seat and hlood flowing throuzh the snall vossols.
Wallace, at al. (1071) observerd an increonse in the skin resistanco
during ™ which was confirmed by Orme-Johnson (1773), who nlso

foun1 that thoro wore snontancous fluctuations in the skin

rosistanco, which wore docroasod during TM., Tho roononses, anart

from hoing smooth, nleo showsed a much faster habituation to

atrose in tho form nf loud nolseéa in T moditators, Since

inernased anxiety has heen found to docrense skin roasinstance, the
above ohservations have been taken to noan that T™ {inducos n
relnxed state with a more stablo nutnnonic nervous Aystem and
a decronse in the anxioty lovel,

Coray (1775) ohsorved about ?5% incrense in mpocific airway
cnapductance (the canacity of air to enter tho lung tissuns) at the
wnd of 8 20-ninute nariod nf TM. Pnssibly, this wns due to the

relaxatinn of smooth muscles in their pasange. T° has beon used to

rive relie? to natienta with asthma, Wallaco (1071),
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A better heat dissination has heen reported in meditautors
by McDonagh and Zgenos (1975) who found that the hodv

temporature returned to nornal =ore quickly aftor savere

exerciso, comnarad to non-neditators.

The ovidenco obtained so far during T thus point to n
reduced activity of the symnatheatic norvous ayston in gonoral and

to the fact that the narasynnathotic system is nore dominant,

Riochenicnl Changes in TH

A decrease in the lanctate contont of the blood from 11.4 ng to
8 mz/100 nl, was noticed durine TM and for mome time anfter it
(¥nllace, ot al., 1071). The lactate in the blood is normally
nroduced during the activity of puscles undor conditions of
inndanunte supnly of oxyeen, owinz to the incomnlete bronkdown of
elucose. It has becn suagested that this is dum to an incronase
in blood flow nnd imnroved oxygern suoply to the nuscles, but thig
has yot to be nroved, In fanct, it may bo internrnted in othor
wayn, too. Normally, during rost, noat of tho blood is direccted
¢~ tho skin area. FEven if, howover, there 13 no change in tho
rate of nroduction of the lactate, and if the snmo amount is now
Aiiuted by the increasn rato of blood flow, its concentration
nay docreaso oer unit volumo. Tho decreaso in nymoathotic nctivity
may further produce A decrenso in metaholic activity of the nuncles
i!!_th!r*'d by Wallace, ot al, (1971) which in turn nay load to tho
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fornntion of loss lactate. The observation of Vallace (1871) who

found no change in the blood flow in tha finger in T doecs noint

to a possiblo substance in blood flow to tha muscles, but doos

not provide a conclusive evidonce., Somo nationts with anxicty

neurosis show an incranse in blood lactate levels under "Btreas":

also, an infusion of lactate in mome normal nersons can produce

anxiety symptoma Wallace (1971)., V¥onco, it hnos been infered that in

T there is decroansed anxiety. This has been further suvcnorted hy

paychologicnl studics since hlood lnctate is hichor in some nersons

suffering from hypertanaion than in nornal personn, ovoractivity of

the synpathotic nervous syston ies indicnted in thon, Decremrse in

blood lactate during T may, thoreforo rosult from relaxation

rathoer than the othor way round,

Claims about other nhymiolozical changos from TiI! have almo

baen nade., Theso are inmproved nerfornance of athlotes,

incroaso

{n reaction tine and imanrovad =norceptunl discricination, It has
also Leen clainmod that thoro is incronse in woipht of underweight
snd Apcroaso in weight of the overwanight and no change in woight

of normnl-waight persons, Orae-Johnaon (1972),

in cases of innmomnia, it hins beon claimed that thero is a

reduction in the tine roquired to fnll asloon. Miskiman (1975), on

‘the othor hand, found that nodltators rocoverod quicker from the

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




effocts of sleop denrivation for 48 hours as measured by the

duration of comnensntory dreaning.

The body function show an extremo degree of flexibility inm

adapting to tho needs of an individunl. There is » hynomotabolic

or keyod up nhysiological state nroduced by stress, on the one hand,
and there is the "wnkeful hynomatnholic" nhysiolonicanl stnte

doscribed by Wallace, et al. (1971) na resulting fron ™, on

the other,

Tronscendontal Moditntion and Floctrooncenhalogranhy

Scicntints working on brnin functions and consciousmess have
ostablishod certain criteria of (FEG) electrooncophalogram changes
and body functions which onable the identification and difforontintion
of waking, sleening, dreaning and neditative atates, For this
purnoso, olectrical notentinls of the brain were recorded on an
olectrooncenhnlogranh machine and tane recorder, and in noveral
{instances thelr sean saquare annlitude (intensaity) and anectral
analysis (study of tho intensity of tho waves at different
freaucncics) wore done with the haln of a computer,

The olectrical activity of the brain, ns seen on tho FEf
rocords, show four broad natterns - nlpha, beta, theta and dolta
waves. The alpha waves have a frequoncy of % to 13 cycles ner
second (CPS) mapd are found in nornal norsons when they are in a

rostful or relaxed state, 'any resoarchers have found an
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intensification of the alnha activity during neditation.
Anand, et al, and Sinrh at tho Mow Dolhi (1220 and 19A1), had

observed an 1ncrunnu_1n the amnlitude of alnhn nctivity and ito

nodulation durine peditation. This nctivity norsistnd and was not

blockable, even when different tynos of sonsory stimulation wero

used. The presence of alnha nctivity during Yogi or Zen

maditation hns baen reported by sovoral othor workers ("enger and

Bagchi, 1956; Hirai, 1950; Kasonatsu and Hirai, 1960). During the

Nada Yoga meditation (emnloying vocnl or instrumental muanic), an
incronss in amplituds of ninhn activity was obtained by renlayod
=usic, nakine the individual extremely attentive to its nroeseonce.
Changes in other functions of the body indicative of a rolaxnd
atatoe weora alse reported during meditation, Moansurements of
shysiologicnl varinbles and hrain waves indicate that T is a
unique physiclogical atate differant from sleening and waking - n
state of nlertnans alont with rostfulness.

¥allace, Nenson ant! Wilason (1971) in thoir atudios on
noditation observed incronsed intensity of tha 7 to O cycles -er
sscond alsha wavos in the central and frontal repsions of tho
prains of thoir subjocts during Transcendental 'editation,
In & out of 13 subjecta, this was accompaniod by trains of & to

7 CPS theta waves in the frontal region of the brain, In thres

ather subjects who renorted foeling dAroway at the herinnin: af ™,
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flnttering of alnha and tho nrasence of low voltaza nmixor
frequency waves with a nrominance of 2 to 7 CPS waves wore noted,

This nattern was ronlnced with rorular alnhn activity by the end

of neditation. Obviously, theso lattor subiactas had drifted to

the sleon stato during the alow wave EEO activity (delta and

theta waves), Thease nersonn nossibly felt relaxod hecnuse of n short

nan» which they wont throuszh while trying to nractise T™. In tho

unnublishod studies of Chhina and others (1060) on 25 subjocts

of T™, nost of whon wore narsonally initiated into T™ by Yogi, eight

wont to sleen and showed nrominent delta nctivity. In nine, an

incronse in the intensity of alnha activity was observed, while theo

renaining eipght disnlayved no change in their EEGs with T4. It is

nossible that cither the lntter norsons mny not have hoen

followine the instructions nronerly or that somo nersonsa are

unahle t» practise T,

Anotheor workor, Pfanquet (1072), from his studios of
comrriterisod snoctral analysis of EFG in 10 subjecta Auring ™,
found that thera was a constant tendoncy of the wnvaem to ahift
fren alpha to slow frequencies which wore mostly thetn and mixoed
fracuency wavas, but also somotimns included low and modiun
voltore delta waves. Tharn ware awvift ahifta from ong froquency

%o another with a brief semuence of alphna, thota, dolta and

to aloha waves., The amlitude of alaha activity increaand
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at the end of moditatinn, Rata and thota waves were rnroninent

in deen meditation. Alpha waves extended from the parieto-

occipital (rear) to the contral and frontal areas anid frontal

beta diffused towards tho nostarior rosion. Sanguot found

periods of uniformity of frogquency ond amplitude from all loads in

deen meditation, In addition, beota scindlos of 22 CPS wore

observed in some subjects. Banquet alsc ronorted that the

anplitude of alphn rhythm increased and it sprond to tho frontal

ropion of the brein in the besinniny of TM. In the second phnse,

thota waves diffused to the nosterior rogions in tho form of short

thota periods or longer riythm theta trains, In tho third stage,

rhythmic annlitude pnoiulatod hotn wavos anncared ovar tho wholeo

scaln., Yo nlso chesrved tho aynchroniantion of electricnl

waves of the two homisnhores of the brnin ns woll ns those fron

the frontal and ~oaterior mnles, A click sound stimulus during

T4 blocksd the thota wavos for one to throe seconds only, but

caused arousal in non-neditators, as soen by ihe =h=sa

ape b

bers weves. Banquet and Saillan (1974) found an increase in tha
tove! of wakefulnoss and a reduction ip the levol of nctivatinn
st the ond of ™, Thaso observationa find support from soma other

also. Tabecis (1774), howaver, on a careful analysis,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4an

found no annreciable changs in the FFfs of meditators, ns

connared to non-meditator subjocts.

These observations suggest that not all individunls
practising TM may show idonticnl resnonses of brain nctivity,
Furthormore, ovon within theo noriod of about 20 minutes which

suhjects anend in T, tho state of montal activity varios

conaiderably, At lenst three nhascs areo indicated hy the

observations of Danquet (1073)., Wallace and othora (1071)

reported the variability of the eifocts at least in eight subjocts

out of 38, Theso persons showvad lisght sleon in a nart of the

™ sessinn. Chhina, et al, (106R8) saw individuals who went to

sleen during T, ond there wero thoae who showed no change at all,
anart from soro wWho showed incrensed amnliturde of alpha wnves,
Mast of the persons in the last cateaory had been oractising
meditation for a longer period than the othors. The heta

wagsinelles” found by Oanquet (1077) werc not reportod by

Walisce, et al. (1971) and otheor observaors,
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CRAPTER 3

MATERIALS AND METHODS

Apnroach

In measuring tha viscoral resnonses to the nroscribed

neychonhysiologic techniqun it wns imnpsrtant tc tamner an

little ns nomsible with the suhjects' convenience which ho noodn for
the roquired concentration; and so, this fact has boon madn n suide

in tho choice of equipm~nta. Tho sul jeocts wero pickod sonewhnt

randomly hut tha randomness of tho samnle was limited to the

efducated comnunity because of langunpe barrior. Veluntoars woro

wolcome from nll works of 1ife. These included students,
celergynon, bankers, chiafs,  lecturers and soldiers.

Tho volunteors were sodically chacked to make sure thero is
no disoase that might comaplicate tho rosnonsos ohtained,
Cardionulnonary Disenses liko arteriomlorosis, cardinc failure,
hypertension {(particularly of orpanic nrigin), asthna,
em-hysema stc, were carefally screcnod, This exercise wns
carris! out hy medically qualified nesnle.

Agr, diet, social stotus, marital status, peorranhical
environnent, occupation and race woro noted whileo seloctins the
subjocts. Meocdical history for overy subject was coapiled.

tal) Longitudinal and fvartical) Inatitudinal methods of

jtigatinn were gtrictly observod throughout the wark to ha ahle
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£o comnile, comnare, and contrast tho offocts of acute and

chronic nractices of the nrascriknd techniqun.

Each subjoct acts an lLis own control in the aro-molitational,

nost-meditational and sleen nerinda, No nrofessional noditator

was invited (because I -id not know any), and no exnert instructor

was ronuired in the Rolaxation Neanonse Techninue as reconnended

by Benson, ot al. (1974). The subjocts moditated in one

conpartmeont while the recordn wore nhtnined in another.

The exparimont on anch subject lasted a total heriod of ahout

one hour twenty nminutes. The poriod was divided into throe segmonts

Pro-, Post- and Relaxation intervalas, Pro an? Post Relnxation

neriods wore used in tnking control roadines for oach subtject. The

first ten ninutos of those control periods woro spont with a
REACTION - TIME DEVICE (RTD) constructod by Dr. Oliver Mur~nhy of

the Ahmatu Bello University, Human Physiolory Denartnent. This

- 1ike exnrclse helned to steady tha subjocts mentally,
L

omotionally and physically. A nunher (3) has heen nre=-nrorrammod
to sn fixed on the dirital disnlay comnonont of the devico

a8 n ns one of the twin huttons on a connocting ranel waa

pressod. This alno aloctronically onoratsd a perind timor-road-
| ; -

out on the control pamel to record tho tine {t has taken the muhject
to t to the spnearanco of nunber 3 on tha sereoen. The socond

P wore snent on nhyaical rolaxation and the last ten
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minutes wns snent in takint contronl roadines.

Rendinss were also obtainod in subjocts exercisina am an
ergomotric bicycle bofore and aftor eontrol poriods, that is tho
beginninng and tho ond of Relaxntion nerifod. A chalr wao
conatructed such that the iliosncral anglo of the subjoctm
sitting in it was gronter than 105° but loss tham 1207,

Electroians woere nttachsd for the various »arameters
(See Firure 1) and the subjoct wns leit alone in tho relnxation
eamnartmont whore he nractices the RPT shile the exnerimontor

was constantly watchinm the rocording nancls of tho instrunent
assenbly in the adjncent roosm.
Matorials

The very naturo of the wnrk aade it imnerative that we use:
twn sots of annarantus (1) To Aatact the neriod nf transcondontal
meditation and (7 to datect tha nsychoviasceral resnonsos tn
transcendantal molitation. The third anoaratus was that

poasurisT ‘he sacunt of exercise in terms of work rlone,

Apparstus ladicating tho RRT Pariod

Y e ‘lutw.:lﬂ-rr.'lh Palyrra~h Data recor'in: syston

(Graas Instrusent Co. fintal 77) whasa electrical simmals
drove four ~ens af a solygra~h racorder (Orass Instrumant
L

©n.) seul>! with Electric Chart Drive and electrnds
2.7

sanwl, The skin sloctrndon of sllvar/sllver
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chloride wers inserted in the oceipital, Temmoral,

Pariotal and frontal aspects of the scaln. Ainola and

mononolar raecordinrs wore nada anl the ground

eloctrode was nlaced aver an ear loba.

For this investication fresh starilized needless nf ailver/

silver chlorirde were inserted into the acaln. The inoadnnce of a

noodle eloctroda is invearsely nronortional to tha aron of contnct
and is similar to that of a lorge reaistor in parnllel with a

capacitor: thus there may he nttanuntion of thm signal at low

freaquencies (Zablow nnd foldenshon, 194G),

Any nattern nf alactrode comhination (montagesa)*® was aot
un usin~ the alectrode-switching unit with mastor seloctor,
A ealibrntion signal, usually 100 UV was simultancously rocordod
on all the chapnels and th~ gains adjusted eo that all the nons zave
a defloction of 1 cn. Tho naper snoor! wan usually 30 mm/mec.

with tho naster anin control adjustod so that nan excursions

fluctunte hotweon 0.5 and 2 cmunleas a high vnltace is anticinoted

in which ease tho zain im raduced to nravent rlistortion due teo

mechanical rostriction nf the nen doflections.
Aftay tho subjoct wno connnctad to tha alectrode hoard which

{8 conuocted to thu PEG amnlifiors, nod after the machino wan

calibratod, the subject wns {inastructod to practice the RRT,

Thn

tracing was concurrontly acrutinized tn sbacrve chan-es in the

¢ foo Figure 1.
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S T T S W o, S ST e —
4 Rot2 (1057; 195%; 1981) designed, develoned
. raph whoso throo basic compononts are tho

088or and tho renroducer, o conmbination of

e e LSS O e : 1 . 1
I 18 called an infornmation data-channel or more =imnly a

'ﬂw trnnnduenr or pick-un converts tho information to n

_1: nl which 1o more onsily nrocossed than the oricinal. Tho
R n'lnrr -‘"E__hﬂn recoived the transduced si-nnl and opornte on it,

|
~ The onoration may consist of anplification, ntteonuation,

gxtraction of the sguaro root or tho longarithn or somo other
matheatical procedurs to nroduce a signal nccentnble to tho
?'&Hﬁrigﬁﬂ:ar. n dovice which convarta the simnanl to o form
~ spuitablo for recontion by tho huann senscs.
||. Tho nhysiogranh contains many such chnnnols for

. mnnsuremants of Nlood nrossuro, roaniration, heart sounds,

q

:ﬁiﬂ"lintric oventa (ECG, E'G and FEG), Tha basic nhysiosraph
A "ij,ﬂ_.r is tn_-_:hnicallr known ng8 n dirsct-counled amnlifior with
two | ‘noh~ for sonaitivity and centerine controls. The recordor
1= n rumesd d'Arsonval tyne of movine coll rocordinmg nen., It

£y e

¥ __'!._ 3 e
4 “i*'ﬁnii-:_ﬁﬁﬁ; palvanonetor havinm onough anerpy to drive

: .-:-unr .t_".l“la
|'-i- Ao S,
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Ona of the aix channsls of a Narco Qiosystons nulti-channelled

physiogranh equinned with annrn-riate transducers and nre-amnlifors

wAs marde to record the immednnce nneunozraph, the aapliture of which

indicated the dngree of meditation.

Honsuroment of Imnedance Pnoumopranh (IP)

Plate BEloctrndcs were affixed at the ontéimun locatinsn., With

tho TP Gain control duly counter clockwisa, amnlifier Record-Calibrate

(R-C) switch was raised, Aftor n period of warm-un, the IPGC was

returned clockwiso slowly until a tracint of adequnte annlitude

wae racorded. The R-C switch wna nlaceod at "calibrate" and thon

donressed nonontarily to introducea an inpedance chanze of

3 nhnna

into tho circuit for standardizntion purnoses. Then it wns

gwitched hack to "Mocord" tn manoure 7 aquivalont to tha luns

gas volume, Rlectrocardio~rao rocordine were obtained directly

fron the 1P anmplifior.

Apparatus Indicating tho Viaceral Resnonsnso

Ths subject should be intact and undisturl>4 and this fact

~r tod the use »f w non-invaaiveo and easily adantahlo mothod of

e asiring cardisc output. It has been proved usaful in earlier

work nimed at comnaring thia nathnd with the conventional Fichk

SEincinie and dye Ailution (feddes and Nakor, 1049; Mill, et al.,

1 Sarioak: (8t Bls, 1087, 1048; Saith, ot nl., 1070, FEloctrical
P87 ; ' :

— A for monsurine volumo and flow of fluid in many
Innedance has boon UuAs@

e ' \ 7or Asternining roanirntory vantilation. Fublicnk, ot al.
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(1068) have wdantad imnedanco measurements to the investigntion

of cardiac function; these stufies have indicsted that uPon DassnTe
of a sinusoidal current across tho chest, thora are impedance

changes which aro synchronous with the cardiac cycle, The »enk

valus of the first “erivative of tho imnedance wave front has a

linear ralationshin to the poak flow in the ascending norta as
neasurod with an electra-marnntic flowmmater in the do7; the neak
value of the sacon? dorivative of the wave form was related to tho

1at Aerivative sugzestine that the formor nmicht be an indox of

blood acceleration in tho aorta. TProm such exporinents, a nartly

omnirical formula for atroke voluma was lorived, basod on

{mnodanco maasurononts,

Maasurenent of Imnedance Cardicroram

For this investigation an 1P/ 1IPEDANCE CARDIOGRAPY

(instrumentation for rodicine Model, AMN) wns uned, It is n

four-alectroda inmponance syatan dovolonard to nonitor left

vontricular outnut (Xubicok, nt al., 1987 and 1948%). Two band

olactrodeas (Y tane) worn nlaced around the subjocts' nock (with

s holow tho
R anst 1 ca separation), Around thorax 1 .ca holow

{hint i junction and the Ath arnund tho nbhilonen. A sinusoirnl
1T ateT™na

corstant current (1 nA or less) in tho frequency ronpe nf 2N-1010 kn

micm= 11-4 to the outer two alnctrodes (1 & 413. Potontial chanros
k] ..-. m :ara

’ atd " tance changos ( 7) nccomranyinT cardinc activity
i .-_, 1 H.H L]
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“?'T mﬁﬂ uso! to calculate cardiac out-ut is basc? uvdyon tho

ssusntion that the thorax is ecquivalent olsctrically to o

bl

onous cylinder of hgqqd thn rasistance of which is miven Ly the

simnle exorossion " = "/ manimlatad to sive dv = L /2 an i it
' iﬁﬁ&gggggﬁ'thﬁt the dinneter of tha cylindor incrosses unifornly

i@gﬁ&gﬂqgtipguut blood where P is the rosistivity of bloed, L 1s tho
?igﬁgéh:qi cylinder, A i{s thoa cross-noctional aren, rdv ip the volune

" (m1) of hlood ojactod/nor henrt baat (stroke volune), L (em) is

e » 2K ! . ; h 1 Tr
the distanco botween plnctrodun r A3, ?u is the hnsn anathormecic

modance (ohms), dz is imnedance change of the cylinder (thorax)

il nntit, ejoctod wns cffective in nroducing the inmnhedance

~ change (i.o. thore is no run-off from tho thorax). In fact, to

! wave=-form i.n, dr/dt nax and

sstinate imnedanca chrarc of

' T which transfora the

hﬁ;;ipix this by the ajnction tinmn,
untion tinnllr 1ntu
. 85/, is % "ubicok)
Av tm (¥arnncis
Ay = 'piu d .
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Various desions of surfncas alactrodee are nsed denendins on the

sort of information beinz monitored. In all casos, Redux Past- or

cremo (507 ytuhe, nart No, 651-1003 - 1) or Grass electrodc croan or

gel wore use!l to roeduce interference at elactrode-skin junctions,
The nhysiorcranh (9-channel), air-nressure cuff werc connected
according to Moff and Geddes (17F€) and the blood nrossure was taken
according to the Joint Recommendations of the Anmorican Meart
Ansociation and the cardiac society of Groat Britain and Ireland
(1737), annroved by the Association of Lifo Insurance 'edical

Dirsctors of Amsrica and alsé according to James Sordley, ot al.

(1551). The nothot reconnandad hy Goddess and Moff,

17"2, nut

into considoration all tha facts translsted from Krotkof?'s original

naner in this investigation care was takon to follow the above

nrocailluroas .,

Oxypon-Consumntion

nacnusa of the intrusiveonesn of the g~-consunntion nmethords, not

much emnhasis wao nlacod on this naraneter excent in Thase Cne of thin

1 stircation: the anen-circuit nothod was used anarincly., The close-
nva :

{ed pout hy using a spirometer and exnirometer,
circuit mothod was carr

hasis was nlaced om n?-cgnaunﬂtiﬂn during axercise hy comnuting
lw n u

¢ thy nulse rate usinZ Astrand and Pymind normogran (1054),
ram i
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For the Oxygen-consumntion during RRT nractico, a closer'-circuit
mothod was emnloyed in strict comnliance with the rules laid down hy
the introducers Pegnault and Feiget (1748). The newly designed
fodart Exniroeraph ('odel Mumber: 1F0NN) was used, to cross-check

Penedict-Roth Snirometer recordinas.

The Oxygen-consunntion in response to cardiovascular methods

durine exercise was carried out usine the onen-circult mathod

according to Jonghloed, ot al. (1957); Lukin (17°3) and ¥ebb, et alsh

(1070) and corrections nado accordine to Rtoker, ot al, (1073).

Effect .of NRT on Cardio-Vascular Resnonss to Fxerclae

To f£ind out the affoct of NRT on the ovorall well-heing of the

a mipht of atress tosting aa an adjunct to

suhiject ono muat not los

physical fitneas.

nt all the atressoras that nay be faced by an individual exercisc

produces the grentent challenge to tho function of the cardiovascular
system and the field of axarcise nhysiology cones nlive whon one can

besgin to apnly knowlodre throurh moasurensnt of performance. ~iite
a nunbor of cardiovascular tests arae availablo to ba eaployed in
axorclans ~hysiolofgy, sron thoso that mnasure aerobic capacity to those
In the current {nvestigations, tho

that only sstimate 1it.

Astrand-Mhyning Test was adonted.
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The dynamo orgoneter (model ¥E-11 tyno 7110, medicor Pudanest)
whose outnut is measured with e voltmetor and ammeter the nroduct
(volts x amneres) raad off on the tachonaster giving outnut in watts.

An accesory device counled to tha bike made it nossible to rogulate

the resistance nlaced on the nodals, Tharaby, subjects can work

at various revolution ner min. fince 1 Yeal ner minute is

equivalent to 70 watts and also to 427¥g metor ner minute thae work

done is readily converted to Kg meters.

It has been found oxperimentally that the annaratus is 707

ofticiont, “wurnhy, 1076, moaning that the outnut 4in watts calculated

from the meter reading {p only 70% of tha nowar arnlieod to tha nedals

gnd Ro the angwer ahove im nultinliod by a factor of 10/7 to correct

for the mochanical diandvantnan,

An initinl FCG rncordine is nade for cardiac evaluation. Then

tho subject is allowond to warm-un (accomnodation nhane) to onablns

his heart to atabilize. Then, hy varyine= the outnut and resistances

he was madc tO Ao a known work durins which his nulses will ha

- gunntion antinated using tha Astrand-Rhyning
measured and 0,-con

Morragran, This tost was rdons »orA and nost BRT in acuto and chronic
- -

practicos.
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TABLE 1
ngrn uen::v:un SOME OF THE BASIC CLAIMS MADE Bv
E ﬂEfEﬂ IlUE§|!Eﬁ|UH5 (Refer to Page 44 )
PARAMETER ™ TRIAL G :
| : PRE DRE PST  UNIT Responce
0,~ Consumption 2250ty

260-2L0 230-200 240-200 ml/min 12-17"°

Heart Rate Ch -6+
annes LD " 80-70 80-60 B80-70 bpm 0-14r

O~ -3°
Uz Elimination 22 * " 220-210 180-160 224-198 ml/min 10-25"

0
Respirntory Rate hD'G * = 18-16  15-12 18-16 bpm  10-25

[}
Impedance (INSP) 40”8 * w406 18.16 10-6)

Pneumogrom (EXP) " 7=5 16-14 ?—Eguhm

B0-1507
140-120
-10%

Electroencephalogrem 20 L-5 10-50 10-20 mv LO0-500

haf 12-16 5=7 F/min 166=-200";
of 9-10csp wave forms

0+ = Number of Female
TN = Tntal Number
PRE = Pre-ART

DRGE =« During RRT

FS5T = Post-RRT

= Inspirntion and

= Expirntion
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SAMPL

PgN_F

Subscriut 8 refers tg these values n
Total Number

™

E

TN AGE IN
YEARS
3 18-27
30 15-30
25 15-30
Pre-ART
Post-ART
Control
ART Value

ABLE 2

DATA SHOWING THE EFFECTS OF RRT ON VENTRICULAR STRUHE VOLUME IN

HE 1ST /iND H

Wt(Kg) PRE,'(mU P5T1(m1} C,,I(mlJ :‘:(s.~1) F’REB PSTB Ca(ml) R

8(ml)
6721071+ .8 704 .5 701.5911-.aﬁst.asai.eﬁa:.am:.m

R27401.3563 + 71V 620e 6 5;.:.551:.555:.55?:.555:.55&:.?
oL + .8 55 +1.1 55 4

9 55‘;1.0 5&:.? b + .7 h}:_?ﬁ&:.?‘l"t -

in the 1st Trial

. the Bth Triﬂl

Pregant Normotensive
Female

Nnrmutenslur Male

Nurmatcnﬂlun Femnle
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78 + 2.0 78 + 6 78+ .4 60+

66+ .7 66+ .966+ .859%+ FJ
I 1

EG 3 : y ; an ' 5
T 27 861 .8 €6+ .8 L0 55 ,4q.p s +2.10 58 +1.10 51 +1.1 ?ﬁ-!‘!@l

75+ B 754+ .7 75+ .7 604+ 0.8%.6

% diff. of the Ry relative t; C,
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SAMPLE
P

gHtF
N M

N.F

Cicwry  Rachm)

78 +
75 +

G6 +

HR

«6 49

.4 B0 + .6

l? 5L : _.ﬂ

1+

1.0

Heart Rate
Stroke Unl
Control ve

RRT vnlues

TABLE &

SHOUS THE RRT EFFECT ON CARDIAC QUTPUT OURIN] THE FIRST AND
THE EIGHTH TATALS

C 3
W " B Paccoy ey ey Sy Recwy  Cacco)  Recco)

70+ .6 B1 + .8 5.5+012 3.7424 72 + .b 604 .9 8 y «6 61 +1.0 5.6+.016 3.7 +.025

62 + .6 61 4+ .5 4.5:+021 3.3420 66 + .85 + .9 58

-

.6 54 + .7 3.8+.024 3.2 +.032

4

3 +1.0 54 + .7 3.64030 2.6+.35 58 +1.0 51 41,2 44

1+

'? h" "" i5 2-6:!;.6}5 2-1 :.030

ume
lues )

) the subscripts 1 & B indicate the Trip)g.
)
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BT ""'.1
G
.

e )

ITIT;‘TH:: w et
et Lo T ™ ‘.i!w'

1.63
1.57

1.48

f1ccon Raccon)

3-37 +'.ﬂﬂ? .2-3"" <014

2.9 +.013 2.1+ .013

2.4 +.020 1.76+ .023
TABLE &

CARDIAC WORK INDEX

R, c

1, 1
202.40 294.68
186.90 207.19
156.01 1L7.01
shgrnnn Arca
I -"_' W Index
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182.L6

180.60

113.06



TABLE 7

EFFECT OF RAT ON BLODD PRESSURE

P P

s o PP (ps-pﬂ )

PgHtF E1125t3.ﬂ H112h:2.6 B1?D:3.U R1?Dt1.9 E155101 H15h: 7
Eh123'5:3'2 Hh115t3'1 Ehﬁﬂt1.ﬂ Hh5h11.ﬁ Eu55.5122 Rh52+1?
Cql2L+2.3 Rg110:2.5 Co68+1.2 R 6L+ .8 Cg56+11 Rgl6+17

Htﬁ C112?:2.3 H1127t2.3 51?211.1 ﬂq?ﬂ:1.2 0155112 H15?+11
€,11952.3 R 11842.1 C,7041.0 R,7041.0 C 49+13 R, LB+11
Ca119£1.5  Ry118£1.1 Cg7041.1 Ry7041.1 Cghos & Ryu0401

HtF 0112Dt2.2 H112D:2.1 B1Tﬂt.ﬂ 1'?D+. C15Dt15 R,50+17
Ch11ﬂt1.? Hh11ﬂ:1.h EhEQt.E HLEB+ 5 E&L1i11 R, 2+ 9
EE1DBt1.3 Ra108+1.1 HﬂﬁB.Et.5 BEE+ ol Cﬂlﬂ.ﬁrﬂ Rgu0+ 7

TABLE B
EFFECT OF RRT ON MEAN ARTERIAL PRESSURE MAP

PoNF £,88.33+09.17

1
BEBG.S +08

Co86.67+03.7

€,90.33+03

C,B6.33+02.3
EBBE.33tD7.?
0185.511.0

Gnﬁz.ﬁ?:HE.T

Cg81.67402

R,88+3.0
81.33+03.3
R,79.33+07.3

R

{:II‘.J

R,89402
R, B6407.3

“Eﬂﬁtu5'3

H1EG.5?:U5.3
HLBE.DDtBH.l

RgB1433+1.0

Pa =

PP =

MAP =
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TABLE 9

MAapP

88.00
85.00
N6.67

MAP

79.33
86.00
81.00

RRT ON THE LEFT VENTRICULAR STROME WORK

LvSu

Tad X 10-2

003
7.4 x 1024004

6.4 x 10°2.001

LVSW
6.6 x 10°°£001
6.3 x 10”2:007

L,8 x 1u'2tnn5

1072
102

10-2

10~2
.

2

10°
10~

R
HR  LVSWR
60 0.073+004
54 D.066+005

49  0.052+007

fa

HR LUSWR

60 D.0D&R+005
59 0.062+007
51 0.041+4007

EFFECTS OF
| N K1 A
C, R,
SV Map Lvsy SV
70 B8.33 B.4 x 1U'Ztuﬂ5 61
62  90.33 7.6 x 1072001 61
55  B86.67 6.5 x 10724003 S5b
C, Ry
SU  MAP LUSy ~
68 B6.67 8.0 x 10724007 61
58  DBGE.33 6.8 x 10°2+006 5k
41  B1.67 4.9 x 10724001 Uk
TABLE 10
LEFT VENTRICULAR SYSTOLIC WORK RATE IN KILOPOND/GEC
ep
LVSU R LUSUR LUSY
PNGF 8.4 x 1072 78 0.109:006 7.3 x
HM 7.6 x 1072 75 0.0954005 7.4 x
LA 6.5 x 107 66 0.0724007 6.4 x
| 3
LI S HR LUSWA LUSY
Bi0 x 10°2 72 0.096+007 6.6 x
C.ax 1072 66 0.0754007 6.3 x
4.8 x 1072 58 0.0uB+D06  L.B x
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MAP (mmHg) HRCbpm) mv0,(m1)

(R,)

Moan Arterinl Presaure

Ht? Bﬁ'r 75 6774.75+20.0 89 54
t 67 66 5720.22412.0  86.67 49
EB R
o M;Z . HR m.u)2 Map HA 2
Hg“t EE- 72 6240.24+ 6.00 79,33 60
n'tr ..33 66 3697.78+10.00  86.00 59
¢ B1.67 58 4736.86+17.00 81.00 51
MAP Meon Arterinl Pressure
mv), Myocardinl Oxygen Consumption,
JABLE 12
EFFECT OF HHT UﬂqTHE TOTAL PERIPHERAL RESISTANCE
q min nybr esistnn nit H
MAP co TPR
PallsF &:133 :;i 51 : . i
aviie e 5.5 3.7 16.0641.06 23.78+1.08
i - 90.33 AY L.5 3.3 20.07+1.03  26.97+1.01
MF B6.67 B6.67 3.6 3.0 20.08:1.01  28.8941.11
MAR COo TPR )
EB ca Hﬂ EE HE
79.33 5.6 3.7  15.48:1.01 21.4bs1.05
06.00 3.0 2.9  26.78+1.04  29.66+1.06
81.00 2.6 2.1  31.4141.03  38.57+1.02
Total Periphernol Resistance

DIGITAL HEALTH REPOSITORY PROJECT
Cordinc Ou¥RGE

L el ol el s mmas [ llmd &

MAP (mmHq ) HR(bpm) mUDQEml)

52“[]-0“:2“.[]:1
hmﬁ-ﬂﬂ""‘lf = L
4W2L6,.83+17. .00

mUJE

4759.80+10.00
ED?h.Dn:1n.n:
&131.90; 8.0nu
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| TABLE 13
TPR_(AGSOLUTE RESISTANT UNIT ARU)
“‘:F ’ co TPR in Nm™>5
_ 1 1 4 R C A
T:Eth B8.33 an 5.5 33? 12&3&5:1.?0 19032&11.53
| ﬁﬁ; 20,33 89 4.5 3.7 160.5641.80  215.76+1.60
L NGE 06.67  B86.67 3.6 3.0  192.64+0.90 231,12+0.70
OPNF 02857- 7HH ek 2 s
| gt . 9.33 5.6 3.7 123.8L+1.90 171.52+1.60
| LY 86.33  B6.00 3.0 2.9  230.2441.70  237.28+1.50
- NF 81.67 81,00 2.6 2.1  251.28+1.06  308.56+0.60
TABLE 14
: TPR WITH THE SURFACE AREA PUT INTO
: CONSIDERAT ION
MAP cox TPT in Nm™~8
c, R, C, R, C, R,
PoVeF  88.33 a8 3.37 2.30 209.68 306,08
M 90.33 09 2.90 2.10 249,20 339,04
N.F 86.67 B6.67 2.40 1.76 280.08 393.92
_ Ca Ry s Mo Cq Rg
PeNeF B6.67 79.33  3.40  2.30 203.92 275,92
M A6.33 06.00 2.40 2.10  287.76 327.60
N, B1.67 A1.00 1.80 1,40 362.96 L72.88
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70
62
S5

68
58
hi

sV
PP

- Bf -

- TABLE 15
EFFECT ON VASCULAR COMPLIANCE
51 A
PP Compliance SV !
o PR Compliance
1.27+002 61 54 1.134001
55 1+i13+003 61 57 1.07+001
0 1.104005 54 50 1.08+002
EB Ha
56 1.214006 61 13 1.33+003
La 1.18+002 Sl 48 1.134001
39.5  1.11+005 i L0 1. 104003
= Stroke Volume
= Pulee pressure
TAOLE 16
EFFECT OF RRT ON PULMONARY PR 0.2 PRU
TPR(1in PRU) PPR
€4 R, ¢, "
16.06 23.78 3.21 4.76+001
20.07 26.97 4.01 5.39+002
En HE Eﬂ Hu
15,40 21.4b 3.10 4.29+001
“0.78 29.66 5.76 5.93+002
21,01 38.57 6.28 7.714001
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TAOLE 17
.
SYSTENIC PR (3PR) TPR - PPR

c, R,

. TPR - PPR  spg TFR -  PPR SPR
C PNF 16.06
| 'HPMt . 3.21  12.854010 23.78  L.76  19.024012
‘ 1"t . 20,07 4.0 16.06+002 26.97 5.39  21.594011
S 2L0D WA2 19260006 20.m9  5.78  23.115001
| Cn Ry

Fﬁﬂtr 15.40 3,10 12.38+02n 21.44 4,29 17,154012

"M 28798 5.76  23.02.009 29.66  5.93  23,73.003

NyF 31.61  6.28  25.13+005 3R.57 7.71  30.86+006

PR = Periphernl Resistnnce
TPl =  Totnl Feripherol firaistnnce
FPR = Pulmonary Periphernl lesistonce

TAOLE 18
I EFFECT (% RETFONSE OF ILIOSACRAL ANGLE ON THE
” HESPUNSE TO 1IAT
I TN = 10 Trisl = ALth
= an° 105% 120° 120°
[2 12% 10% 7 oleep
5o 145 7 ?
119 11% 15% ?
a5 1 12% ?
5 16% 127 ?
25% 25% 107 ?
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TABLE 19

EEB‘I‘ (DM & RESPONSE) OF MUSCULAR R

EFFECT | )_COF ¢ AR RELAXAT f
CLUSORE % EVES (CE) 1D MANTAY (1E) RRT- G HE e
R “E,— ﬁESPIH:lejr_ RATE, TMPED/NCE PNEUNOGAAY

TN = 10 TRIAL = Ltk

CE Mt RRT

1% B 187

6% 1% 152

3% L%, 12%
TABLE 20

THE EFFECT DF TIME ON RESPONSE

TN = 10 TRIAL = Lth

Morning Afternnon Evening
B8 - 10 a.m. 1 -3 p.m. 7 - 10 n.m.
15% 1A% s
20% 10%
147 11%

Environmental condition kept normal.
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TABLE 21
ﬁ FUNCTIONAL (DYNAMIC FITNESS TEST DATA AFTER
f‘ RRT_PRACTICE
' N = 4LO

c ]
| X Y Z SCORE PFI X Y 2 G5CORE PFI
-1# Nurses 112 108 B2 600 50 B4 B0 56 LOO 75
W0Med. Students 98 90 82 550 S54.5 70 en S0 3ep 83.3
10 Clenners 95 85 70 500 60 72 58 L5 350 85.6

r'-‘ll.'l Soldiers 50 81 69 uBO 62 65 53 L2 320 90

PFI = Physical Fitness index

X, Y ond Z ere number of Pulses teken by 1st minute
2nd minute nnd 3rd minute.

TABLE 22
EFFECT OF RRT ON PHYSICAL WORK CAPACITY AT A5%
MAXTMUM HEART RATE (PuLC 85% HAm ) 1.e, THE AMOUNT
OF WORK, NEEDED 10 E EVATE HR to HE MAXIMIM
C R
Work (w) Kgm VO mox SU(ml) Work (w) VO mox SV
10 Nurses 366 nt 60 rpm 1.974001 20046 396.5 at 60rpm 2.05+003 213,

W Med. Students 549 at 50 rpm 1.70s001 24Bsbk 597.8 ot 50rpm 1.804002 26 14f
10 Cleaners 610 at 60 rpm 1.93s+005 25043 713.7 ot 60rpm 2.15+001 270!

1% s.ﬂld;nrg €10 at 70 rpm 2.104002 27345 732 at 70rpm  2.304003 2904!
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TAOLE 23
EFFECT DF RRT DN EXERCISE FACTOR

C R C R
co co mﬂﬂz Uﬁz Exfe Exf..
10 Nurses D.40+4011 0.674003 D.70+010 0.A0£06 51% 04T
10 Med. Stucdents 0.60+001 0.64+4004 1.304022 0.024008 46% 05
10 Clesnero 0.70+4012 0.AB+N02 1.64+012 1.024007 3% 06
10 Soldiers 0.60+021 0.A7+003 1.40:003 1.144021 4370 €2
C0 = Channe in Cardiac Dutput
mND2 = Chenne in cerdinc oxynen consumption
Exf“ = Exercise Factor.
DTHER PARAMETERS !{E_L_"L'TEE_JE CARDISC DYNAMICS
h__H*H“—hEATHEH INDEX & RRT INFLUENCE
Pre Exercise (51) Ooot Exercise (EE) Poat Exercisoe Rn)
n/s sec n/o Sec - n/s 8ec 3
PN.F 1.79 124x10"" 1.7 {19.5'?:11]'3 2.03 73.33x10°
HgHt 1.09 12&_5?;10'3 2.00 93.33x10 : 2.33 ?ﬂ.i‘xmtuh
NtF 147 112 33110“3‘ 1.91 n3.33x107° 2,19 73.33x10
t 8 =
) (d_/d )max (7 - Z)
td!’dt)ma“ (==:2) (ﬂzfdt}mnx n 2/ 94
R
- (ﬂzfdtj max /(=2
. (ﬂzfdt)maxfﬂ Zc oa/e |
1 Ul

14 . 4+02 21.0+01 1.5 approx. 27.70403 2 approx.
1 .E:D; 21 h:ﬂﬁ 1.5 i 29.0+03 2 approx.
':::‘!:ﬂh EE‘E:HS 455 " EE.U:EII; 2 ANNroX.
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A SIMULTANEOUS RECORDING OF THE PARAMETERS ON A

SIX-CHANNELLED PHYSTOGRAPH
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e col mnﬁtahu].aﬂom l:nlculntian of various indices
_;tha central t:mdnncj.u. dnq:qu of miabiuty.

‘Statistics”. The results shown in the previous chapter are a
ilation of collected data with columns for the description of
the Mean as a measure of the central tendency, the Range as a
measure of the variability or scatter wid the Percentage as a
‘measure of the relative standing whexe appropriate. flean, ranjo
Mpﬂ:cmugn are the statistical ideas prosented so far lere
Innt.mly becausa thay satisiy the purposc of tho text but also

because thoy are the most readily understood representative
of their class.

iiﬂ'"ﬂﬂ.ﬂh valuntesr the maan of five responses taken from the
M obgervations Pre, puring and Post RRT pericds wora

4n the first place. cince the irmdividual volunteer

Belthyis to o group (saopld and in so far as it is the group,

. that counts {in the oversll assussmont

= R

the mean for the group 1% calculated from tho mean

: ﬂﬂ It'ﬂlP {g cemprised.
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The smallest mean in each sample {s shown as it varied
ﬁ:cq the largest. This is donc anly in eno instance (i,:.
J.) and in that single {nstance it is considorad suffice in
T ‘ﬂgﬁmeh as the m-u was to compare the variability of the

' | H]l!mtntt 50 as to select which of them is roeliable as an indica-

: ttr.r of the psychophysiologic tochnique edopted, This is only

. tho sketch of {dea needed for a projecticn.

| This measure of relative standing was considered uscful hore

h!ﬂlult the exporimental scope revolves around finding by how much

&S thm,um Responsce values differ from the control. The

percentage offers o straight forward comparison.

Bowever, becrusce of the high probability of errors normally

S ¢t to the Ligh degrec of inconsistency in biclegieal
‘."nl- = i

e

Systems (cssumi o it is not =cepourciisd by thu errcrs due to

.F.' mnts snd thrt Juo O tha “puti'-lﬂtﬂr'l acuity) tha means,

= |
58 & w3, and the jercentages have their limitations in represent-
b L : .
) ".':I: ! - ! l 3
. thegefore, the future or learn things about a

- “ pwcussary o wploy tha brasch of statistiecs

o about the m_u.uun* even whon they are

e
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1 I *a_rq:- _.I_-' ® | E”II |I1-.;I ..:.I'I'E ﬂ;lt ] '." e
_ ? summat{, ’:'ﬁ it Qii.ﬁ !

-,:;._:-:; gj__ . obhs L J § e SONCEREENE o )

o
= i 'k |!|. l

ttio
largn . T™his is dona only in cne inastance (1.e. in

lu
?Eih 1) and in that single {nstance it is considored asuffice (n

ﬂh A8 tha purpose was to compare the varfability of the

Paranators 50 as to seloct which of them is roliable as an indica-

tor of the Psychophysiologic tochnique adopted. This is only
ﬂ?‘ sketch of 1{doa needed for a projecticn,

The Percentage
This measure of relative standing was considered useful hore

ht.nmu the experimental scope revolves around finding by how much
ﬂll Relaxation Response vailues diffor from the control. The
mﬁlﬂl offers a straight ferward comparison,

| Bowever . becausc of the high probability of errors norsallw
"._.Efr-ﬂlllt to the high dogrec of inconsistency in biclogical

- - {sssistngy it is not compourciad by the errors due to

Izmants and that Jdue o the experimenter's acuity) the means,

‘%, and the percentages have their limitations in reprosent- I
' m facts about the populaticn, even whon they ara [

h the samplu.
tharefare, the futurs or learn thirgs about a

AL As mecessary o enploy the branch of statistios
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) m
L L "

Akl =" I I I ‘
W doscrip n‘fr 'im g ﬁg&“ﬂi’ﬁﬁﬁn lﬂnta“ﬁ:m known

o I -~
.‘i ‘18 th M’gﬂ inforential statistics, The main

of i -‘ ! m,ﬁﬁi statistics are: Epulnt ut.l:utu, confidonce

,_g,

T
rval
s

iE"
‘and significance Tests. In point estimation, the

hill Or group of value that can bo used to estimatoe a

-

q,_'ﬁ_!l'r is selocted., This is the preudse cn which all the

1 1""-' o M in the text are based. The confidence interval {a
Llegl:lidnmﬂ hery unnccessary bucause the experiment is not aimed
lﬁﬁhthimnq any precisce valua, but the relative standing of
- values. In order thorefore, to dotermine whether the means nf

.~ the paired data (control and RRT valuus) are significantly
dif ferent from esach other, the stratogy of testing the Null hypo-
ﬂll-ih is pdepted. In cother vords, the test is to see whather
. tha moan differences can be oxplained as chance {luctuation about

2 common mean in the population.

Statistical Tost of significance wure not shown on the

‘tabhle Sut menti nod where they are specifically relevant in th

¢ is, that secticn of this text that cxpartiates
. tha =

An the descriptive and {nferential scatisticc of the data

is the pravicus chapter. wWhoare it was necessary, tho

ie ;—-t-t- for paired data was ndopted on the assuspticn

was normally distributed.

2 e 5% lavel is more *geperous™ in accepting statenunts
an 15 the 1 percent lavel, Lt is lese likely to miss
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L =

g P N .
statistics ‘:in ﬂlﬂkgbih is thn lhndam u!lwiatim of the

I'-

B ei” e s tancact s of b ian (symbolized SEM or

1y estimatod from the formular Sz = = where o 4n tho
pated standarxd deviation and K thu numbur of observations,

Thus thu means are expross + SEM.

. t = Differonce in tha Means of Means

standard Error of the differvnce in Means

= x1 - il
'.
o N
| wheére 5 = =
I 1 . [=] = 2 {; iﬁllz
: i 111-1.21 - | X 2 K
) ! ('t = 1)

v

The Wull hypcthesis is that there is no difference in quantity x
ol 5 k! - “ ..—
hefore and after RRT application and that, consequently X, & X,

-
an s= Ahee o o g

 are drawn from the same norsal populatd 3

: 11y distributed about a sean oqual to zerc.

Io an. lysing these results,
Actuction) wers ecij'loyed to tha

statistics (wwol for induction)

8B4 Mathesatics (ool for
fequire] savantige. In the previows
vgd. 1n this parageagh end the succecdl

paragraphs mothods of
ng onua
Lon were Sta

frem the seasured A-th sre Al memimnnd],

S i—
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=

e 8T ""-t-t \.'I If \I—'rv-'-—-nr-r- Y . v
m-lu LS

..l
ﬁ.

r n, ﬂlﬂ'ﬂﬂlﬂ( 5 % 16 x B8 dnta (tho number of scasicnal

-v;ﬁt
ol .,._T_,-a “‘@' number of parametars and nusher of trials) would
:d:.\
"!-I =
2

2L ‘¥Y-axis columns and 640 X-axis coluens!

wn shown for evach of the 120 volunteer subjocts, nuaning

Mathusatical deductions wore made for
1) stroke volume
 2) cardlec cutput
3) cardiac ocutyut indices
4) cardiac efficiency
. 5) left ventricular work
. 8) left wventricular cjection rate
7) Myocardial cxygen consumption index
8) Perijheral resistance
9) wasculax couplianco and
10) Mean arterial prussurd
Fi~a the seasurcoents Of
| neart cate

eanathoracic electrical ispadancs

# B @ -y &

- g
L et =

e consusption |
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FO L 1OMLRT .  Ar bl ne et e

-r .“l

:

r-lr:l- ' §

sncephalogran das

.
=na A AT

=)
Sk i

~ Kancgls (1970) from the quation
R I‘gf ldtfdsm LVET
left ventricular volume

Blood resistivity as deturmined by the %
Havmatocrit (Kubicek's nuomacgram) assumcd for nomnl
people with 45% Het to ba ebout 135 ohns

Moan Distance Letween #; and ¢, (the two dmner

eloctrodes) kept comstant at 21 an racomwikded

Mean Body irpedance of ab-ut 25 ohn in all the

grouy s

paxizmum rate of reduction in maxinum Transthoresic

£lectrical Iopedance lTFiEl accompanying the cerdiac
cycle. TEI is {rversely proportional to the blood

within the heart and the gyreat vesscls. Its firat

derivative hers is belng utiliged to estinate the

lar stroke volume, the rapid ventricular

wiection phas<.
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S 7 Lj;wbgp. ’\“‘L‘:r: 'T‘F m' '“M:]m IIH_E'.I‘J d:n scconds

1 ""f"_f_‘fuz m and Blectrical Inpedanca, R-7

m: Dr Loran Heathor's 0-2,

n thae calculation of Heathor Index (Table 24)

' lﬂl?ﬂtlmfg-z Amount Injectod per timo

it
I--l -

d by ILoren Heather (197 ©) to bo a vaory sensitive index

r!'t:ardi.ac responses to exercisu. In & normally functioning

feart it should incroase during exercisu. Since (dz/dt) o

dos with the rapid ejection phosu, it 1s 2 mensure of

e b

cardiac ability to copu with striss.

I The Baart Rates (HR) was calculated in hearts per minuto

: “ﬁﬂlm tracings thus: (Table i)

6oc/t
c = Mmber of cardiac cycles during an interval

of £ sac
+ = Bd
$# = Tiae line intezval (1)
4 = Easch tipo line in seconds (1/vp)
‘r e aanple,
\ aper speed = Vp (ma/sec)
Ny = :-umm’ﬂtﬁf “lﬂlﬂ]'

._.__

o - m-mﬂ-wlhp

=
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o 1 My T e = oy
4 = 1/25 or 0.04scc

‘= 79 beats per ninute (bpe)

I =
Wilejnq_ll:. below reference was Singh Yang, et al. 1974),

=

| The Contrcl for each gbservation is calculated as a muan

I ‘of Pro- PAT and Post- RRY wvaluus 20 the central tendency

of viscural behaviours outside the moditationnl périods
-
: ~ except whero it is stated otharwisc.

-

'Jﬂ!ininn;y (Coff) = CW/uvO, (llenticned only under
ageneral discusoion)

/2 = MAP x HR

" ‘ = :5".__..-': MAP
HAR x 1R

= EV/AR

Total poripheral Resistance TPR was obtaincd thus
)

ek MEP/OD ('Table 12)

N

in #ytrid Resistant mait (HRU)

1-'.1;1 =

af meilg L
=r in Absclate Resistant Unit (ARD)

\..
)
ot w7 e

M8 & MU are Koown an

A — ;ﬁ-m_.mn..l_m

=
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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j ance = SV/rp ul";‘l. { {M},q 15).

r'..-\' 'r*“'n lax ﬂﬁ.ﬂw ?'!31
= %?. PRU Table 16)
ic vascular Resistance (SPi)
= TPR - PPR Table 17)
H‘nmrﬂ Test for Punctional or Dynamic
Fitnugs Test (Table 21)
‘Physical Pitness Index

= Exerciso duration (sec) x 100
2 (Total Number of lulsos)

Start® Tme 1 1% 2 2% 3
Period N4, of
0 pulses X wolt Y walet Z

TFL for 5 minute uxercise

= Eiﬁﬂilm
2R+ Y + 2)

455 - 6V = Low average
- Pwvarace

- Good

o ”mn“nllﬂ*mlﬂrm
on mll‘“ Bike = Witts
e Apesl = 827 P
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nother Ind :,-.:':-*ﬁ:*-"tr?';'qp ""'rt:u Ay #71

-h I :
& L' I" ;-- 'a‘p.m__ to ﬂt m“rhﬂ.tmﬂ 23]
o r- ol
Lae Factor (ExF) = cardiac Output x 100
‘oxygen conswsption
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I. =y & 1 3 ol -
By e 'E"__:- L "u J ]l ﬁ' L a r{ H f;}: £ ’F-“ 7 .' ..'

'I 1._ .

-rgs sub cts in tﬁewr ﬂrst and
SR i'gh‘t‘h RRT trials.

g 9"{.'"':: GRAPH. 1
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Graph compares the changes in

‘blood pressure accompanying

- trial frequency among the three
groups of volunteers.

40— P<.05 at the 8th trial
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@Pb compares the changes occuring

mfcardluc autput and mean arterial
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five days at 20 minutes a day.
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ge . in heart rate and

stroke volume in five normot -
~ensive males (18-25 Years)

during three RRT trials.
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M@ Tosults presented came from observations made in the

three main phases of the work and the adjunct rhase which aives
‘of the offcct of PRT on the physical performance ot work.

This Qiscussion would be made under the pertinent phase.

This i3 the pilot phasc which aims at establishing a

1 'ﬁérfﬁla.tinn between the viscceral responsas and the responses o
iﬁﬁ--'nﬂT"'ﬁrnuucu as woll as sclecting which of the parameters
I L

!nln.inud by the wcarlior invastigators can be regarded as the most

reliable.

As shown on Toble 1, D?-cun:mptiﬂn, Heart Rate Changes,

| "mﬂMM& ¢limination, Respiratory Rate and Imdedanco

fﬁmm give o range of purcentage reduction which is not
=

only pursistent but also bilg enournh to arousc interest. For this

) _ :
test, the total numper of volunteers {nvolved was 62, 9 out of

ik vere fasalo. The percontage of peoplo that ald not respond

.'ﬁ -
I

‘At all was 108. To roduce the
_, g'_t'!'_q;_il_.‘t.'u wera limited to 218
trend of xesponso is not a reduction 1

variability of the result, the
fku 4in

rovolts) lncreased
‘}_Hpg;:__n-lmr!. Tha .mpl!.t.:ﬂc (in mic

1 and the nimber of q9-10 cycles per
This was persistently cbserved.,

gacand wave

\
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untser is oractising the technigue, onc nucds to juxtapose an

_;l_lantuhich peasure the most reliable correlates of Relaxation
i

tesponse whily attempting an investigation in to new areas. The
first stap in this direction is to sclact which of the parameters

‘earliur claimel to be affucted are tho most reliable correlates.

| fallowed

r It i pasy to find that EEG stands out as tho best:

by Impedance jmoumogron (Id). Tha o nave additional advantagec

of

1
I 1) ‘U"i’ill.:n_.l u_lsulul..h.t iicy

. 2) weproducibiilty

3) Instantanecus presontation

! d
iﬁj mlectronically rﬂrrﬁﬂﬂntﬂhlﬁ in grarhical forms an

tor.
15) Convenient for the volunteor and the exporimen

lllllm: to tha Pigures 4 = 10) .
) limination cumbor-
and carbon-dioxide e
wly “'A”WMIWMH
the investigator
L. ure on the part of
. consuming to meas
.'L trussive on tha convenience of the practitioner,
are in

N & "W"'Wlﬂi“' thu low pormnl::'ma responsas.
which ?:m SN AL -

Hieart

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

= R —eEEEEEEEEEEE



e
L

I.
He A L

7ing cstablished that there is a correlation between the

q'; SR :-Lm ti‘a vumnl resgonses, a ned set of pqrmtm

St s
we fmm. Such narameters are such that incuctive and

A&“ 'j-_“f“#m ara drawn regarding tha dynamics of the

umlur systom. Tho now sat of laraneters are:

(1) Stroke Volume (loft vontricular)

(2) Bloul pressure
(3) Cardiac output

MI Veririeral resistance
So !ar, to my ¥nowledge thesu had been no publication regarding
I ~stroka .Wlt‘ln and pez’ir.hnrnl rosistance moasurements. Raeoarding
ilmd Frasgurs,
(1) Transcundentil Meditation (M) reported no change
-'l."af-‘} Contention, Aitention, sentic cycles, Progresalve

Ralaxation had not been agylied

: (3) Yoga and hypnosis gave inconsistent and inconclusive

-ru_lult.n'.

) X

ac output

(1) There is no published
i 11w
/{2y mhe nnly example nentioned in the 1iterature during
the 26th annual eonferd
nacendental Meditation

investigation

nce of World viysiologlats was

as taught by tho

e 'ﬂ!" T:‘-'ﬂ
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S Llace (1970).

=

El

. 5

(3) s_”_,, T mmfmhyﬂﬂmtmmﬁm ihi:'.his

liﬂﬂnﬂ:lnt:rmiw to ths fundasental premise
of the psychophysiologic Technique.
R Sl veie ) I£a Ba abld to extivate caniinc outeut Froa

Ugu;f.uu uﬁ lﬁft- ventricular volumcs, Heart rate (in contra-

uct!.ou tn Heart rate changes discussed in phase one)

J'q.,—

mt’l warag carricd out. Table 2,
. '

' The total number of subjects invelwved was 60 cut of which
(a) 11 (18.333) falled to raspond, (b) 4 (6.67%) respondod by
volune incraase, (c) 45 (75%) responded by volume decroasa. Tha

' !Fﬂm‘lrupunding by greater than Sml volume increase was 1

i
(1.67%) of tstal or 25% of (b)); those responding by loss than

"_‘slhf)-f-iblm {ncroase arc 3 (5%) of total or 753 of (b)). The

4 ml volume decreasc arc 24

mbu l:hat rosponded by more than -

(40t of totnl or 53% of (c)): thosae responding by less than 5 ol

I;_-l — m - '“ia
Yolume B0
_r".:.*-a..-- - .m

are 21 (35% of total or 46.67% of (c)).

PiWber.of (b) that reaponded by first Trisl was 508 (b) and the

St -""-i“‘!‘ﬂﬂdim bY 'ﬂmc v‘-rlal wag 1004 lhl‘ . The nunber Qf

ng by lst Trial was 66.67 of (c) the number responding

e was 70 by third trinl was 75% and by the gth
Itrial e :

: mhis showa an improveme

& b= oy

nt with trial frequency

trunl of responsa wan r_i!ﬂucl;lnn.- Within the groupa

there was a corralation betvoen the age, Scx ac woll na

i
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o (3) Even tiat exmpla was by catieterts et ey N

invassive and intrussive to ths fundssental presise
of the psychophysiologic Technique. :
In this work. to be abl: to estizste cardiac outpet from
‘the values of loft ventricular volumes, Heart rate (in contra-
‘distinction to Heart rate changes discussed (n phase one)
Beasurements wore carricd cut. Table 2.
The total number of subjects involved was 60 cut of which
(a) 11 (18.333) failed to respond, (b) | (6.67%) responded by :
] Voluna increase, (c) 45 (75%) responded by volume decreasa. The
nusbor responding by greater than 5ml volume increase was 1
(L.67%) of vutal or 253 of (b)); those responding by less than

Sml volume increase arc 3 (5%) of total or 75% of (b)). fTho

' Nmber that rosponded by more than 5 ol volume decreast are 24

108 of tota) or 538 of (c)): those responding by less than 5 @l
™he

"ﬁlzm_ﬂncrnﬂﬁu are 21 (35% of tctal or 46.673 of (c)).

Mnboy of (b) that responded by first mrial wes 50% (b) and tho

i The mmber of

fabor resrsnding by second firial was 1004 (b} .

e di
fl_(_‘.] Xospondin: by let Trial was 66.67 of {e¢) the number responciig

Bth
h"’-‘-“'-ﬁ‘-"’-’“ﬂ trial waa 704, by third trial was:75% and by the St

1—"“‘"“' 100%. This showa an improvement vith trial frequency
N e ; = Iﬂ'
I"""'-*"f ‘trend of rosponse was reduction. fithin the gra s
a eox o well a8

VI, thare wag a corralation betwoen the 298y
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d ‘the contro

> @xp45Eed Davatid, itisas 'L

t‘-‘varlabln ‘that can be modulated hy mm _l 1Gia,

Ver, the control and tlio exporinental values did not shongal
Until the 8th trial. 'This suggests that the mechanism responsibile

for that change s probably more humeral than neural.

% change 1st Trial % chrmge oth Trial
y I PoN P 12.06% II 10._29&
) “t" 1.61% 6.90%
NeE 1.624 6.023
‘ wherans the & gifference of 8th trial values relative to
I 1st Trial control values
|: 1IT  poler 12. 864
! e 12.90%
I Ht!" 23.64%

From the above analyses (I & II), it would appuar that

Pregnant women are sensitive to acute RAT practica and that tha

Othsr groups {mprove with trial freqoency while tho pregnant

ones stahiiives. In IIT whuze the Sth trial rosults were

'mﬂa with v . starting control values, all the thrae groups

L siroka
foun' tn have responded well. Tmhe gracual fall in

svea to have overvheloed the restoration mechaniss, Table ).

: 6o
Torsl number of subjects - : 3

Pater rosponding by Ancreased rroquancy = 1 (1.67%) gl
" w [ rofumi.cy - ” l"h:“‘
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71.76% of total .
[ﬁi. 131,9 £ (e
(14.87% of (b)

Nuaber of (L) responding by
1st trial - 22

36.67% of total
(41.51% ©f (i)

‘ Number of (b) responding by
\ 2nd Trial =41

68.34% of (b)
' thumber of (b) responding by
m 4th Trial = 50

83.33% of total
(94.34%) of (b)

Hucher of (b) responding by
8th Trial

= 53
100%)

0
. L]
) ""'rﬁ trend of responsc was reduction. 1he optimum trial flike

e Previous case) is the 4th.

Rovever, unlike the stroke volume, the heart rate was likely

1" more under a neural than hismoral control. |
lative to the first n‘lg:l'.nmunh

The Y differen=s

wighth Trial values £é
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In Table 4, the cardiac ‘output considerably diﬂar-ﬂ feaai
L |

e control values whother relative to lst Trial or to Bth

mrial,

In Tables 5 and 6, tho cardiac output index and the cardiac

work Index which allow an inter-group comparison reveal no real
i differance in the groups rugarding the way they responded or
'ﬂ.*.!'ﬂmn of tihweir responses. The lHeart is shown to do less
work, be it in acute or in chronic responsus. The cardiac output
reflect the pattorn of Heart ratc responsc, The dominance of
Negative chronotropy in its determination i{s thus underlined,
In Tables 7 and 8, the total number of subjocts = 80

‘ Munber responding positively (by pressure rise) = 2

I (2.58 of
total)
I
|
| Pmbor “ pugatively (by pressurs fall) = 62 (77.5%)
= 2
" not rcsponding at all 16 (20%)
“  respending by diastolic fall only = 8§ (10%)
5 ' * gystolic fali * = 4 (5%
" - = hoth diastolic and _ :
systolic fall 50 (e2.5%)
t » = jomsig systolic fall = 30 (37.5%)
- - 10 " - - = 20 [2!“
- - “1.1 |
lst | r

|
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11’99511’9 by Znﬂ‘

. _ m r—lr - ,g r“
» :
.Li“".“- £ responding by 4th Trial ) “F"ﬁq ]
o, = T '. :
-':_-.I _;-.I__ =T e | . !. I
MNumber responding by Oth Trial ool
= e, i

Varied fram control values in any single RRT session cvon though

‘e general tendency was towards a fall. Chronicity of RAT
Application did not affect the above listed parametors, There )
Was probably an intervening factor that maintained these pressures |
|| even in the fact of cardiac output fall. lowever, chronicity
I of RRT application changed the basal values (fall) as depicted on
| graphs 1 and 2.
I Tables 9 and 10 reflect the resultant patterns of the combined

effects of responses on tables 2 and 8, this produced a lowering
( of left ventricular stroke work and to a greater extent the left

WMWIM stroke work rate P« 0.05 (t-test).

I In Table II, the response pattern of oxygen consumption

index of the myocardium rooeablos that of the ctroke volu=e in

Mhiich any initfal ducrcasc in tho control values 1is gaintainad

'“:h that the r~ontrol for one RRET sosalon AL fFfpr in *Ee P el T B
However, tho

'_(-5:“. with a qgm:nl tendoncy tewand reduction.

a3 ons are siatlar,
| =Ponse to acute and to chrenle RRT applicati

Cor 1 and endocrire
SS0usting a probable conbination of neuronal

'. sipation P, 0.005 (t-test).
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om 12 1 & and 14 f‘l the *"““v"[_h n woadée on

diz Ol

ot I
tables ;f and B in which the cardiac Q}:tm{tﬁtm ils to affect

.'I' . .- -.
the Blood pressures as oxpected. Froo thy increase in the te i

A .; ruesistance must be the compensating factor P O.ﬁﬁ

[(t-test). Howaver, it is not yet known what role tho beroreceptors

Bight be playino. The inclusion of Tilt tablc experimerts and '
Vasalvasa manouvres in any future investigation may bring out
the effect of gravity posture and other variables from which
@xtrapolations can be made as regards thoe role of tho baro=
recoptors,

As shown in Table 15, vascular compliance varied only

‘slightly (p >0.05 t-test). 7This shows that the slight decrease

| could have been due to chance fluctuation. MHence, the visco-
elastic integrity of the vascular system 81 not affectel by

the practice of RRT.

scamic
Tables 16 and 17 show that the contribution of the =Y

: to thea
&rteroles, pre and post sphincters aro more relative

Pulscnary. This is cxpected becausc any

1 a.
BSan a reduction in tissuc vontilation ana hypoxli
rhyths. This probably

t shows that pattern

thing othorwise would

5abim 20 - «hibits a circalian

Wgoests the garticipation of a hormoas -

to thoe effect of, but further work

thyths, This may be due

.hh'mi

I i
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the pnrcantnqu rusponses calculated,

Table 19 showa that muscular relaxation only, closure of

€yes only, tho call-out of mantra only or the regulariszud .

‘thoracic rhythm with contemplation only cannot account for the
~observed responsas., In fact the individual responses cannot be
821d to ba surmated; but perhaps thuy combina synorgistically.
Table 18, at an i{liosacral angle of 90° or thereabout:,
{that {s, when the subject sits straight) scoe responses ware
elicited hut they arc guite smaller than when at an angle of
2105°, 4'-120 At an angle of > 120°, tha rasponses were
Sppreciable but the FEG and Impedance Pnawmarran {ndicated =n

. i8terference of sleep conditions (see the figures attaclied to

the results) such that it become difficult to separate which

Tesponsc fs Auc tn whicii conditien.

ADJUNCT PHASE

@ RRT Prﬂl'-'ﬂﬂl

Punctional or Dynanic Fitness Test Af

@
Man 1s not a sedentary animal, thurefore,

- his
0 take into ronsideration thé dynamic molaty of
\1oped to boost the efficivency

n it is only reason-

in any technique duvi

|
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Jln!

of his organs. Th “‘lﬂﬂ t vas iil cted to strenous exerolse

- . ' k ki -1|.u--

to £4nd o sﬁhw Iwalirha eouldandig nnil‘hni fast he could
'*:_;: T m, et al. (1928) found out during exercise. ‘B'm

:'p_plaecu:w alone quite accuratoly depicts ttmmuiful
il

‘state, Further research Ly Dill and Brouha (1937), folloWing

this basic premisc lcd to a simple muans of measuring a Ran's
efficioncy for hard muscular work. Pulse befere excrcise is
1’!1“9:*!:#, hecause it has been shourn that nefither the basal or
the resting pulses has any significant relation to an individual's

porformance-capacity nor to his physical fitness index

i {Gallagher and Brouha, 1943; Brouha and veath, 1943).

Tables 21, 22, 23, and 24 show that the cardiac responso

th
to the varicus levels of work imoroved with the oractice of the

o 22, Maxioum Heart

unn- 7o obtain the results on tabl

rate for any voluntcor astimated by

(i = 220 - Mge (in years)
=ox

o crgoneter
e subject was then allowed O work on A bicycl gooe

icun. The work
unti]l the pulse ratc is 851 of the estimated max

n = a MOASULe of the physical work

consmsption 18 taka

which, in this work
ty at & subsaximal pulse rate PHCye :

| found vy have improved.
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‘the Harvard test (Table 21) where oniy
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The pllot phase which s the first phase of this work

revealed that tho claims contained in the litératures as
“ﬂuﬂl the effects of some psychophysiological techhigucs on
oxygen consumption, carbon Adloxido elimination, Pulso rato,
respiratory rate, respiratory depth and electroencephalographic
‘wave-forms are, to some oxtent alsa true of the "Relaxatics
Rﬁlpuﬂnu Technique” described by Bensoi, et al. (1974). 1t
appears, however, that variables 1ike oxygen consumption,
motabolic rate and olectromyogram still require a 1org cautious
appraisal. For exapple, it is necassary to ba specific as

cordingna
regards the muscles on which the glectromvoqraphic re ng

the lizbs
had boen made Auring relaxation. The puscles of

' undar the
scarcely participate in poaring the woight of the body

am from
conditions of the umnmunt and so, any alnctromyogr

ticn. The
those sites may not boe 2 uscful {ndicator of relaxa

ac cycles
electrics=) siqmals consequent upen the cardi

ting
¢ than thosc e=ana
lelectrocardiographic signals) are large
from the skeletal musc -
&0
region which bears most of the body weight '
dd
h"m of tha electrical waves wao

t all thuee Jifficul

fricult to remove, Even

'hruunt as an indlcalors of 4
h AFRICAN DIGITAL HEALTH REPOSITORY PROJECT lm
I




| Oxygen consumption per sc is nardly useful as a measurs

Illw?ﬂﬁ‘ succass of achieviment of RRT eithér, hecause it !s

| only a net valuc which gave no indication or conswmpticn &n the

priority arcas like the brain kidney and the hoart tissues. In

| fact, since subjocts wore to remain still, the skeletal muscles'
activities wore made to appronch zero and so, tho oxygen
” Consumption would be proportionately attenuatéd. Since the
'I :‘kﬁlﬁtﬂl musclas constitute about 40% of thé total body weight
and consumus about 25% of the total oxygen, it would be expectst
i that a significant roduction in its oxygen consumption, evon
if reduction in other tissues remained unchanged, would mean a
‘ ‘elgnificant reduction in the total oxygen consumed by the body.
the difficul &

| One other problem about oxyqgen consumption was

ingosed by the mothod of measurenent in currant use: theroass
the conditions

and close circuit which are too intrussive o

. Flow meters
“-ld.ll‘l} the practice of the technigue. Masks and

' volume pecomes
Presert anothor serious problem: when the tidal

' in breathi-
Vory small, the small incroaso in aead space involved

onatoly moru
I% thruuqh a mask and flow pmoter becones F:ﬂp!ﬂ Y

Significant. This probably produce & SubJeCEEREE

difficulty often

| ey

=0 '1ni'md about by thu subjects
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’"* nlhjmt:l.vu dysnonea and to overcame these ﬂ.l.fﬂcnlﬂ.ns,
ﬂ;ua Illlnll thermistors (STC type P22) were suspended fram a
;éﬂit plastic head-band so that the upper two lay approximately
1¢Il from each nostril and the third wes situated about the

Sane¢ distance from the mouth. All three werc connacted in series
and _h_autad by a small current sc that in still air their
temperaturc stabilized at about 180°C. This comparatively high

teuperaturo was choscn to mask the difference in temperaturo

betweon expired and inspired air. Thus when alr was taken in or
‘oxpolled from the nose or mcuth, the rate of cnergy dissipation
from the thermistors was increased, resulting in a fall in thelir

MAN temperature. The swmated change in the three thermistors

Was transmitted to a servo system consisting of a self=

; ture
'mmtiﬂg bridgs which actuated a rocording pen... the teopera

Of cach turmistor was related in non-lipear way to the veloelty

rature
°f air passing over it while thc Dean thermiotor tempe

) ssi
Was rolated in a still moro complicated way to the voluoe passing

‘OVer {¢ jn one minute (oinute volume) -

od, after
Dospite thias impressive prucaution, he concluded,

&Xperincnting with subjucts engagod in the practice of txan

Cer, ' oly mental
Cerdental weditation, "this meditation ic 3 purcly menta

incrensingly
Bichnique 1n which the attention is engaged LEen incxoaksiy H

|
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- L]
T, Lo MLy TR : g .
n = P LR | 2 = :
sbstract mental activity; &ﬁ%’ ts successfu
e e i . e et T AR S L o o ML

il o e,

e - £ O 0 g g d ¥ -I.._...- _.- 4 E P
e | 1L i o ey
1

ugh attention may become d+flectid to them. The fovesti-

altho

| - " o Ve R
gation was undoubtedly a disturbing factor in these exporisents, .
e

for Lt 1ed inovitably to a concern with respiration, wiich is -
muy quite unnoticed Auring this type of ceditation ...
The same problem is associatsd with the measurement of
potabolic ratd, unless Lt is by the use Of calorimster big
enough to housc a man in a relaxed mood, like tho Atwater-Rosa
human calorimeter which is not easy to provide. Apart from this,
the moasurement of the total heat cut-put of a man by direct

ttenpted
calorimatry is o difficult procedure and is seldom a p

iz enl
nowndays. Boesidos, whatever mothod adopted, tho result 7

jidenco oOr
A summation of tho total metabolism. 1t gave N ev

2 d the splanchnic
inaloht as regards what happuned {n the liver an

- 1iam, or in
arga which constitutes 27% of the restin? me tabo

kidnoy (10%) er
the brain (19¢) or in the heart (7%) or in the

; ts (19%) since
in the skulotal muscle (10%) o {n tlu other par

raoans by no means o
the psychophysiolealc technique affoct thuse Org

o con tribution to

n wore useful, in assessing

the reduction
ths sama oxtent, the percentad

would 3 ¢ could have bec
¥ould be difficult. I . know what happens in these |
i ¢ favourahility of the reduetion, | .

S iry I
Aruas,
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traditional tutor (GURU) to teach the meditational techaigue

"Relaxation Rosronse Technique® employed in the current investi-
gation. As indicated carlier, the parcantage of the total
; fubjects responding to the practice are always more than 50%
At any tlme. In fact, the percentage usually increase with
frequency of practice and only a fow responded in a deviant form
from the general dircction. EBven this can be explained as a
Probable function of individual idiosyncracies and scriousness
| PUt into the practice.
Oné modification that contributes in no small measure, to
the success of this phasc is the juxtaposition of cquipmants
which indicato the achievement of Relaxation Response to that

Which measure the viseoral changes to the rosponse. Otherwise,

one would have bascd all the result of the investigation on the

assunption that tliu subject achicved the Relaxation Responso.

Burton, (1975 ) while advisina the gtudent of cardiovascular

..Y. turm Wrota:

. fa
gensible man, Lf he wore appointed t::ytui-: ::fb;:r:t
river conservation authority, would make S
Lisk to become thoroughly acquainted chu g
the rivor bed, the sources of tho rivulots,

nd width of tho
successive confluences, the aeptis water, the volumo

contributing streams, tho e o!m branches and in
flow and tho fall in height in o 1:: the student of
the £inal river. Go it shauld ba ¥

the circulation .
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6. Local hutonomy of Control:

Gencral Rule: Flow = Pressure drop/Resistance

Priorities:

Brain, hoart. Control driving pressure
in aorta to constancy, by special reflexes. KEeep
resistance to flow of brain relatively constants

change resistance of coronaries scmewh t by local
nervous control.

General Control: (a) By mass action of sympathotic

nerves;

(a) by circulating hormonas:

(b) by universal acorii~ =ntarnlita (carbon dioxide)
The Heartshall be independently rhythmlc. but
controlled by nerves for ganvral control of

clirculation.

Spucial Loeal Control: (a) pifforent vesscls can

T cs
respond differently to the ==¢ ~{rzulatory hormon

(b) special {pazuympathnucj norves to speclal

vrganr,
(a) By local motabolitus

ctive
(carbon dicxide, lactic acid, pi) - that is, rea

hyperaemia.

; pathio /
(4) Inflammatory roactions to disense and pathology
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Considered pivotal to the basic physiological i

Yy for survival {s oxygen utilization. It is the
process which ensures an adequate oxygen supply, and not
oxygen consumption per se, that qualificd for emphasis in this

phase, the scope of which, therefore, is limited to tic dynamic

inter-relationship of the cario-pulmonary and vascular
systems whilc at rest and while tat work. This phase is

consequently divided into parts I and II. The rosults obtained
were (a) ‘thosc from tracing and (b) those inferred or

calculated from (a).

Exploratory Phasc
Ld@odynamics

Tha forces which cause, alter and rogulate the flow of
blood under the stipulated conditions of tha experiment are
here considered. The voluma (V) of blood flowing through a

and
Circulating system incruascs with tho perfusion prossurc (P

law
decroasos with rosistance R in poisscuille's oxperimental

' ssuroc
v - 4 - pP. is the arteriovonous pre

= Fl Pz r fELl} where Fl 2
difforonce, is 3.1416, r is the tu
Aloso, rasistance to flow is

be padius, L is the tube length

and t= {5 the fluid viscosity.

; l - p.) to the flow (V)
dcfined as o ratio of driving force () =% ;

H-Pl -FENIELIIF
= Pproduct of viscosity (inner

fluid friction) and tubo -'4
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: uiﬂﬂmnbycwmwmtmmta:dsm{mﬂ
ldttlrm, the applicabiliey

of the Folscuille's lav in wrs

depends Upon whether resistance is independent of pressure and

!,.'_lﬂn,._ T™e peripheral resistance, the sum
I the parallel

hl.oor.'l flow,

of resistancus in

shunts is g totality of all factors affecting

The rcgulation of Ccirculation has as its chief Ffunction

the maintenance of adequate flow of blood to all organs and it
€an be alterid, at any given pressure, to suit the tissuo
Betabolic needs by locnl adjustment of Periphoral resistance.
flowever, a decrease in flov to one organ increasco flow to the
Other in so far as there is no fall in pressure, that is, if the
MeChano-raccptors (stretch receptors) at the aortic arch and

'. Carotid sinus interven. It would appear that this may be the
‘CASG considiring the results in Table 12 which showed an increased

Periphnra] roaistance, a eryaasc in carlac output and a docrease

in blooa prossurc., For the timoe being. as a first approxinaticn,
Only thg ralationship botween the input and output (transfer
function) weul e discusscd and the component of the system
£98ponsible for this relationship would 1< postponed till lator.

e P. or /.P, the arteriovenous oressure difference is

Proximatsly cqual to the mean arterial preasure graR i Al
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tly varies with the total peripheral resigtance, pulse
zhte and systolie discharge. The latter haraly changot Ao
ﬁrpuct:im and the slight change cbsorved was a reduction
and since therc was no appreciable change in pulse pressure,
ﬂ'II arterial Alstonsibility or compliance cnly slightly reluced.

This implicd that the smoothness of Llood flow was not affected

by RRT practicc. The quotient of the arturicvenous prossure

differance and tho rosistance was reduced; this implied a
reduction of volume flow in the artorial notwork and unless
therc was loakage, the blood in the venous reservoir must
have incrensed, thereby resulting in an increased venous roturn.
This should be manifest in the systolic discharge. However,
the lattor was slightly decrsased. The myocardial contractility
could have boon badly affectel, as it would appear that
bload "leaked” into some priority vascular regions from the
Artorial nctwork.

639 muscles constituta about 40% Of tho body mass i

R least
receive about 25% of the total volume flow and so;at

a
‘about 25% of tho total Fu:iphgrnl reaiscanco probably is duo

t le
0 vasoconstriction in the arterioles of the skcletal muscle,

imont
(Guyton, 1970) which under the condition of thio exper

active. If tho

-roceptor activation, the samu a
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it
applics to all other vascular beds where the
. ‘Jmtl'!' is determined by o -receptor activation,
the volume flow nust have been redistributed piogum-

8Bly to the areas where o -adrenergic activity {= poor like

‘the myocardiux, pulmonary bed and brain.

The subjective feclings of well-being often expressed by
j the subjocts after the RRT scssions is difficult to explain. It
| Nas, hovever, obscrved that consequent upon blood flow re-
diltr.u;utinn, more blood was available for aeration in the
Pulmonar: circulation. The well aseratoed blood returned to the
heart to be pumped into the systemic circulation- and the
coronary circulation which is well rositionsd to divert more
than 58 of cardiac output into the myocardium, only about
2:5¢ of tho body weight, where 108 of thu total oxygen consump-

| tion {8 accountil for. Then the brain a norc 4% of the total

gen consumed by the

body waighs, wore morc than 10% of tha oxy

' received
Body 1s utilized, now consequent upon redistribution,

' flow.,
Rore than 15%, its normal gharo of tho total volumo

ave tho
Porhapy the {ncrease in porfusion of these vital arcas g

Suliects tho feeling of well-being.

t that
The re-distribution could bo oxplained by the fac

1.09 % 105 tipes por day and pach

thy heart which beats about
| erves somo priority in

o das
™ chservos loss than 0.45 86C rest

the removal of matabolitos anl

" Procuss which ensuras
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otropy implied an increase in the ejection fraction, the

quotient of stroke volume and a diastolic yolude ratic, Bocause

‘the heart met the circulatory demand more in force than in

nh-

Positive chronotropy is more matabolically costly in

terms of myocardial oxygen consumption than positive inotropy

(Boerth, et al.. 19G9 and Seagren, ot al. 1971) and as such,

WAT practice reduceg the metabolic cost accompanying cardiac
activity. In fact, the ventricular pusp performance is measured
in twirms of the ejection fraction, an indox of myocardial
contracticity thorcfore, the reduction in minute volume flow
considured commonsurate to the low level of physical and muntal
activity accompanying the RRT practico, {s not only metsbolically
vconcmical but alse favourable to the cardiac cfficlency. The
latter is particularly so, because thu strength of myocardial
Contraction is markodly influenced by the time intcrval

the diminished
betwoen Lunts (Dowditch, 1571) and in this €39S

. o moeabolic
e"""‘l'-""I'H“-'.‘.‘r of beats allow greater rine for the

equiiiliration.

/ in the
Tt is possible to estimate the velocity of flow

Clrculation by applying the comaon gonso law of flo¥ called
Icu n A

roduct of
€ oquation of continulity which states Ehat Sk

velocity (¥)
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course of the experiment was made to divert its complex

~ activities towarda an increasingly abstract focus, a chance

which would inevitably require a metabolic re-adjustment that
may, in no small measurc, be demanding in temms of oxygen

utilization.

It i3 hardly surprising therefore that greater success was
achieved in the posture adoptod during the investigation (ildio-
fomoral angle qreater than 105° lose than 1207) which brought
the head nearer the heart level, the zero reference while it
lightened tlie burden on the hoart due to the term P in the equa-
tion g = p 4 Fah + Erv by decruasing the variable h (wharo
J 18 blocd viscosity or resistivity in gi'cmjs p tho prossure
gradicnt in dynes: Jeme; g the acceleration dus to gravity in
WSI; h the arzlltrary datum level and v the redistributed flow
to the brain,

rence
| Cardinc poutput, a product of pulse rate and tha diffe

A lic volume,
‘between the cnd diastolic volupe and the end systo

. The equation
Was' in the course of tha experiment reducod

t reflect tho
Gescribing the minute volume flow from thue hear

v rencea in end
Stroke volume contribution i{n as ouch as the diffe

hanga
! astoll and the end systolic volume showed 1ittle €hang
c volums

{notropy over
1 gontrsl values, Tho Fﬂd"“"m“ BE
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in the same, unless blood is lost cutside the =

dm"tn {c) or per beat (s) that is:

v = C/A cn/min or sxslyp 3

A
(where HE is the heart rate) C in this axperisent was reduced
ty was decreased but this

relative to A, thercfore the velocl

wvascular bed A¢pending on the natura

pay not be true of cvory

|
of local or autoregulatory centrol
givity affect the geome

chanisms present and the

aa

try of the

J.
I extent to which vascmotor ac
- jrculation tipe is

viessels., The r

reduced, This oeans the tima ©

roator and diffasion of potabolic gubstrate

tissues perfused 18 9
what the

and product is probably more conplete. Therafore,
., under RRT

E_:ﬂ_-'ﬂl‘_icu‘ i
loction of respiratory tissues.
In fulfilling ics function ag 4 1iydraulic pusp within
does 1008 "pressurd work"

the he art
{t intexnally

the clrculatory Systum
. that i5,
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in this case, i the systolic discharge. 'Pressure work® is

linsarly related to the afterload, the diastolic pressure
which was found to decrease with RET practice. "Volume work™
was more invelved in this experiment bocause the heart still
manajed to discharge about the same volume of blood cven in
spite of a ducreased venous return by reducing the ond systolic
voluse. The net cardiac work is thus accoupanied by less

metabolic activity.

The results were found to be the same irrespective of
occupation, mex, diet or race, Tho .diffcrence in rosponsa is
more in degres than in kind. In this Alscussion, no attampt
18 mads to coompare individunl responscs, 3 function of
'iﬂi.ﬂiu'ncmcieu and seriousnoss of potive, inntead the average
for sach group is coupared with their control values over the

Mriod of the trials were mado.

\%he Bnerqetics of the Cardiac Oycles

ut it is
art functions in vivo ns a hydmulic pump, D
The he

t the
Piluaru lo Thus, it 18 partinent to analyse firs
e ¥ o musaclo. '

£ e lts to
Becl lanica ardinc muscle and then apply thase resu
Rl + of '

anic
the. functional characteristics of the hoart as a hew=dyn
i T na L)

the coniition of the expurimont.
P®p within the limits 1mposed vy

would, lacel in the following discunpion,
d and Afterload ’
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- When the muscle is stimulated snd excitation - contra-

‘ction coupling occurs, the contractile elament (CE) shortens
and develops force, Somnenblic, et al. (1962). This is called
the active state of the (C2) which represcnts the tino course
of the ocnset and toermination of the biochemical processes

I ‘occuring at active sites along the actin and myosin pyofilanants

which produce force and shortening. Bocause of the spring-lika

'i’mrun: of the serics clastic clement (SE) thc activo statu

| of CE is translated into mechanical force developoent or shorten-

I ing only after some delay. Tho course of machanical contraction

equivalent to the ejection phase (the Isovolumetric contractinn

and protodiastole arc ignored) is thus governed by the

tive state
‘contractile propertics of CE, the duration DEULERos

qa
and the elastic propexties of the SE. While camparing rosponss

ree factors are important put while

{dual under twc or =ore

‘batween individuals, the th

comparing the response of the pame indiv

ontrol and RRT sossions) only tho

conditions (1ike in the €

‘duiation of CE active state @ay vary.

c
| Far: exangls; the! impedsnce cardiograpiic
R is the ECG R spike and Z,

tracings showed
the
i‘- the 11 = 2 interval (whero

rval between sticulation
Pint of (0z/, ) that 18,
- | l dt
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] ﬁ}ﬁs during RRT. Since, in the sape individual, the

properties of SE and Ce are constant, this cbservation shows
that only the CE active state pust have been responsible for
‘the increase. Since the first derivative of the intratioracic
. impodance change is obtained in the rapid ejection phase, the
increase in the R - Z interval shows that the active state
!“-ﬁ!_n; a maximum slowly, that is the rate (rather than duration)
l at which the maximal isometric tention (e.g. in isovolumatric
I phase) that the contractile unit is able to develop or Loar
without lengthening at that posont was decreased. So this allowed
the serios wlastic component to be more gradually strescold;

' ' the
that {s, intensity of the active state while overcaning

oA

e ' s of ~un
vasoelattic was reducod. The motabolic cost in tem nxXyou

A ~he at which
utilization is expected W he less. hecansa She rate

L
TP formation
oaric wns done (Powarioutput) wes:less;  Fataiof fTP e

. . |
¥ould cope more with rate of NTP oxanination :

‘o (F) multiplied
In the simplest terms work! () equals force (F) Pv

k per unit time or
bj’ﬂm Alsplacement (L) and powor (P) is work Pe

force multiplicd by veloeity (V)

- = p(May = v

8 anction of
8, work performed is the power intograted as a func
y !

' S A e
A1y at = Stﬂ' dL = F. A
_ ]

I N = (P,
-
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b

=~
= — y 'y ; I — T ‘_!- L |
ctoponent of wﬂﬁt‘rm’i eprises less than 51

hﬁl.ﬁqﬂ-“ ‘eardlac work is that which produccs forward = :-_—_ﬁ:.

~ of blcod against arterial pressure. This includes only that
wozk accomplished during systolic ejection when a voluae

(stroke volum:) of blood is dolivered into the 2orta (or

pulmonary artory) against the existing arterial pressure

(diastolic) .

To avoid integratiny over the period of systolic edertinn,

F & L)
because of the constantly changing pressurc and volume ( y

. from the
the left ventricular work per minute 18 gbtained f.

formula
000 = SV x MAWP X HR/1000

ractice both in

LWW/min = SY x HR/1

RIRT
this value was fourd to be Jdacreased Ly p ;
dono (usefl
acute and chronic situations. The ratlio of work

{work + heat)
energy output) and the total enrergy expenditure

eal enargy axp-undﬁﬂ (e

) thus ok~
s equivalent to the cheal

; | ¥
Eiclency (Eff) can bo rﬂprulﬂﬂtﬂd Y

EEf » W/o ”
consumed in the myocardire

\since practicaily all energy

& ¥ B

i rdial oxygen consumption
linked to oxidativ
,) can be considered an
rgy. The afficiency ¥atio boc
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i
I‘ )
=W (pressure +"kinnt1¢]

nce the clinical index for myocardisl oxygen consumption s

i_irﬁz-mrxnn

anﬂtha L\r‘.ﬂl (left ventricular stroke work) is

SV x MAP

therefore, a clinical index of cardiac Efficioncy 1S

Dff = L\i’SHftnUﬂ-z
SV x MAP
MIiP x HI

| = SV/HR (obtainable from Tables 2 & 3
oxyqgen consuzption ta

These expressions of efficioency relate only

linking the
effoctive cardiac work and neglect the factors
A closer appmxmat.lnn

chemical and the mechanical processos.

contractile
to true cardiac efficlency {s tha ratio of the ﬂ
1 energy of activation (AE) an

elament work (CEW) to chemicd

nergy (RE):
chemical onergy work minus ¢he rosting ©

+ wg) - RE) |
EFf = CBM/(ChE T o

: tio
lablae informa
From the aval L iiemse o

gs Of stroke volu

cha

batwec . control valu
hwn s otonsive mala and femalo hearts
m

;*."ﬁir'mgg in efficiency of tha ne
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= :
/= (P r) /20 recoomende’ by Badeer in 1963 for the

.. S =

‘heart (where| (stress) = mean force per unit cross-sectional
‘area of wnll Curing systcle, ©' = mcan transmural pressurt during
- systole, r = mean systolic radius and d = thickness of wall

 during syntole) woul/ mcan a reductisn in wall tension in the

cause of ujection since the end diastolic volume t:!u:u to

Venous raturn) rosponsible for (P) was reduced, ‘Hﬂ the wall
' the

thicknass increascd by an improved inotropic response and

| :
- radius docreasing with tha xata of myocardial shortening (which

Jdition of
Incroased with increascd efficicncy). Under the con

- A ion in
this axperiment, tho ventricle developed less tens

o
‘Producing the snme volune of blood against the existing

. " oro for thue
artarial presswre the "mechanical advantage” is m

Subjuct urdor WRT practice.

the right
The difforence of the mean arterisl pressure and _Eh

¢} is approximately
Arterin)l orifice pressuru (tho pressure gradient)

I ure.
imerically that of the mean artorial pross

iptioned Tha
‘Banepn and Klippor (1974) iR thely book cap

: ' the husan
Flaxation Hosponga® suggeoted that the nit is
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n and Xlipper (1974) arrived at this conclusion as Hess

electrically stimulated some rogions of the hypothalamus

before obtalning such responscs whereas the process which lead
‘ to the Relaxation response is a dynamic integrated impulse

‘exchange betwaen vory many foci at the cortical and sub-

| cortical levels. Besides, electrical duration, magnd tude,

intensity and frequency occurring at spacific synpases, after
a great deal of inhibiting and facilitatory mcdulation, can=

not be compared with the extornally applied olectrical stimuln-

ticn which, may be, excite more than the required number of

synpases and hardly with any modulatory {nfluences of higher

| Or neighbouring centres.

tthile it is clear that Hoss was able to demonstrate a

TCeponsa opposite the emergenca tquht-ﬂr"Fliqhtl rosponsa

in man, scuwe roservations may have o 1;s pada about a postulate

m:h Attomnts to uquatﬂ the -,m]_mt_lnn jwsponsc with it.

ba postulated.

When ono discovers th
cardiac output;

S a reduction in Heart rate, :

eion This is
o : A ' amergency reactiEls
ite to the mpﬂﬁﬁbﬁwﬁ%{EAﬂH R?E:OSITORY PROJECT




under RRT is suprosed to be Phrstcmy and mﬂmn "r"m‘—'__!-mé.

it is differant from mere resting of muscles; it is alsc
coupled to a process which impels focus. This process would

) probably be accompanied by a diversion of impulse traffic
through unusual routes to ususual centres and regulated via
a nuw sct of fecdback loops connecting the cario-inhibitory,
eardin-acceleratory, vasopressor, vasodeprossor, respiratory
and other visceral centros.

| Any pathyway opposite the sympstho-adrenel would probably

bo along the parasympathetic but tho tonic vascmotor and

carglo-innibitory responses indicatc that the two autononic

| modes of requlation were involved in the sglaxation rosponse.

: Tha suspected diversion of flow to other vascular beds 18

probably fascilitated Ly vasocdilation in thoso beds.
{n thu present study, it

On the bLasis of the findings

' al aruas
could ba postulated that the optic, scngory and tempor

rom tha regular excitatory

undor the stipulation

having Loen partially shut off £

imli uf the external environmunt,

the frequancy of impuls
of mn'nl. a

ks ¢ to tho
of the experiment, roduced
integrating focdback locp of the somptic aspect
Loep but for the partd

al nature of the
on similar to 9

In fact, the findi

‘same subjects ARRIGANDIGTHAT HEAL TH REPOSITORY PROJECT



. with the lindic systom constitute the control tower for the

.ﬁi}tﬂnulic activities. S0, indeed it must be actively involved
in the visceral changes accompanying the RRT. 7 train of
iepulse exchanje would oceur between the primary centres (€.9.
‘cardiac and vascmotor in the medulla and mid-brain respectively).
%he lower motor nourones eventually activated would depend

on the typ<c of cortical contribution and interfcraenca at the

'ﬂ-ffﬂrt_mt centres, to produce a circuiatory cliunge commensuratc

to the change in demand of tha various visceral organs under tho

conditions provided by tha norms of RET.

Probably, one other factor istingquishing the "Relaxation

: = encnt
Rasponse” from sleop 4is thw impulse eraffic re-schedul

that focusing
Ehat would protably accoapany the process of obSLracistt

1 meditation
‘6f actontion, the prime feature af the transcondenta

! 1 of sQ
'h ﬁlch t_h(. Bﬁmsm's H“‘T wnb | BT Lol “ho di'lmﬂiﬂn } m

a cortical cantrol of

ﬂﬂh cannot Lut have A CONSEGUancE o

¥lscoral activicies. |
polaxntion nesponse is the long lastimg

Tha tesuty of the |
al valucs at progrossive

-._:_'.t- chronic and the change in bas

r organs (e.qg. thn-'buﬂnﬂritnn' |

als. This shows recepto
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‘sensory input are modified by the changes in their target

It is possible that hormonal participation occurs in the
control of the longterm visceral changes to the Relaxation

Respons¢., There is, however, no strong cvidence availablo

| in the findings of the present study to suggest this. The
|- number of pregnant normotcnsive wonon experimental upon was

too small to Bo taken as representative of the pregnant popula-
I tion (botween their dth and &th months of gestation) . However,
thoir average responscs werc usually, in degree, more pronounced
than those of the nomotensive male and feaalo groups, This may

bs due to hormonal accocpaniment of gustation.

Haemodynamic Aopect of Mechnism

It has Licun shown how the RET practice may probably have

1
Anfluenced the complex circuits of impulse bY npproxlmt.i:m ant

14
compromisc of vome pathways in favour of others. This wou

mate
Culninate in viscoral changas that would probably approxd

athors.
And compromisc some functions {n favour of sone

reral and pulse prossurc have

« can be raqulntnd by

Yhysical bases of mean oF

\already toon Aiscusscd. Arteriat presaur

pnrl.phaml resistanco or noth.

al cardiac changes to changos in perdi-

L acute studies, norm |
for a doerunso in

;“1' resistance 18 to incroase output
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. wice versa. Thus any offect on pressure is at

. myocardisl contractility) by controlling the flov of

blood frco arteries to veins. Conversely, primary changes in
‘output lead to reciprocal changes in resistance, tending to
maintain constant pressurc. Baroreceptor goflexed are often
implicated in this wodc of regulation. Chrenic changes could

lead to a long-term readjustment to pormal values.

In this study, the reciurocal rolationship of output to

eSsuUrs
reolstance was deponstrated but poculiarlyy the blood pr

| variables
wae roduccd rathor than remain constant. Even tha '

ta nnd
the produca of which Autermined thue outnut, Palse ra

1y related;
systolic discharge, were found also €O be peculiarly

as tho heart
tho systolic discharqe scarcouly Jecreasud whero

rate was significantly roduced.

ance a Lechanistic exylanation;

It wowv be dAifficult to adv
r to b too aimple

for (t moy in the final analysis found

it 1=
11 the sanc,
or too camplicated to be satinfactory. B

about the
he hint or two
‘hereby considered suffice to drop A

£
bln that, under the circumstance ot

pnllibllitlan. 1t is possi le relatively

tivities cf tha muac

i the caliber of vansols pu:!_:icu;u ¥
gincu
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ABhEnA.
] 'T' e

on thi squilibrius between tha d-adrmﬁr‘gi

e La

“‘1‘ hf'tion And the local control, the equilibrium shifr would

on the blood viscosity, increased the poripheral resistance in
tha skelotal muscla, Since the latter accounts for more than
40% of the total body woloht and contains more than 258 of the
Testing volume flow, the total perirheral resistanca would
refloct the change in the vascular Led of the muscles, thet

is an incroase. This would transiontly affect the venous
Toturn and the systolic discharge according to the
Frank-Starling's law of hetercmetric cardinc control until the
I fnrep pheromesnon of homoomatric contro!l overcome this

transient change in favour of positive inotropy which resulted

in tho nearly conatant systolic discharge. Probally, due to

the total peri soral resistance increse, there was a transient
increase tn wic pulsatile pressure which was enough to produca
2 deformaticn of the stretch receptors (mechanorecuptors) in

the asrtic arch and the carotid sinus from vhere afferent

.

§ PSR travel cephalid in tho vaqus and glossophanyngeal

EE.,;.i respectivaly to the cardiac and vasomotor contres.

ispulses travel along the two
- mpwpathatic and parssyEpAthetic. Of thess the
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component of the sutonmmic

r”f‘uwur the ungpposed vasopressor effcct of the tonically active

Of.-Xeceptor. This, couplod with the so-called 8igma uffect




Eiatﬂhuum Lo, the peripheral vasculaturc

9011!1 to both atria and ventriculas whereas the parasyrpathetic
hrimch supplies sino-auricular and auriculc-ventricular m:las....
While Sympathetic activity is vasoconstrictive in the

- vasculaturs, it is positively inotropic (but weakly o) due to

' the small f—m;u::-tar activation whercas the parasympathaetic

Stimulation of the nodes result in bradvcardia.

It must be borne in mind that the above possibility is

ﬁlhjact; to the influence of the limbiic system, the hypothalamus
| And tha motor cortex all of which may have modified the rate,
Intensicy, frequency, magnitude and pattern of impulsos sent to
the viscoral cuntres undir the condition of this experimunt.

SO, another possitility is that the caric-acceleratory responsd

was compromised {n favour of cardiac inhibitory and vasopressor
centre accorded o rro-eninonce over the vasodopressor centre

consequent. upon the intorplay of inhibitory collatarals,
-htﬁmuurcnun and motor neurons. Or just that the chemiecal
environmunt created by Kelaxation Response, through complex

Coding and ducoding of computational messzfges, rosulted in tho

—

m viceral regulation.
. It was chscrved throughout the expoariment that tha

ral changes wera maintained for a long time. In fact,
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the basal values showed a Progressive decrease.
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The RRT could
be regarded as being in the same class with the classical
(Pavlovian) conditioning, instrumental conditioning, cperant

conditioning and the other similar learning situvatiocns. 1I€£

this is so, wrT may more appropriately be called Autonrmic

Conditioning since it involves an establishment of new associa-
tion or development of new connections between stimulus and
FeSponse, a feature common to all known methods of conditioning.
One of the oldest theoretical controversies in learning
theory concerns the question of just how does conditioning occur.
Paviov believed and many authors after him assumed that
Classical conditioning is a neocortical phenomenon., It was
Supposed to be the only level of the nervous system with the
Plasticity necessary for the development of what appear to be
New connections between stimulus and rosponsc. Later experiment
showed, howover, that conditioning can be induced in decorticate

animals (Hilgard and Marquis, 1940), and in spinal preparations

(Dykaman and Shurrager, 1956), albelt only after prolonged

training usirg intense stimuli. 5till more recently single

neurons have been found to oxhibit responscs that are considered

0 bo conditioned (Tauc, 1967). Consequently, the capscity; for

'nmd.lr_lnnirq is now regarded as a goneralized property of neurons,

organisation of a higher

~ MOt necessarily dependent upon the
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e volie s Ea.

Another point of uncertainty has been the relation of
sczatic muscular movement to conditioning, because it was
supposed that a fecdback to the nervous system from skeletal
muscles was necded for the conditioning process. The truth of
this concept has been tested through the use of drugs, e.9.
curare, that block somatic movement. Conditioning does occur
in animals under the influence of curare, and the conditioning

persists into the post curare period (Black, et al., 1962;

Solomon and Turner, 1962). Miller (1563) reported that “learning”

was facilitated by administration of curarc. He suggested that
this was because the Jdrug removed ... interference from skeletal
responses and distraction from irrelevant cues.
71l the adove roports relate well to the RRT practice
Mcopt that the stimulus situation 1s less specific, it is
d response
hardly an extornally applicd ono. Thae stimulus an po
. A
pathway is a mortor-motor type unlike the sensorimotor Lypes
1 response to A sorted

is distinguighable that it is a mass viscera

Pehencoenon in the brain.

i nsa to
Cardiodynamic and Hacmodynamic ﬂ:.a{lg:s in Hespo
Musculiur - Work nfter practice of H2T

srcl
21 to 2 ahow that tha cardiac uutput in exercisec
Tahles F |

systolic
Preceeded by URT is calculated from the product of 8y
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discharge and a fixed Pulse rate (cbtained by increasing the
work done step wise until the criterion level is reached. It

is found to increase with TRT practice.

The maximum oxygen consumption vas read from the Astrand-
Ryming normogram from the Knowledge of the work-done and the
physical work capacity at 85% maximum pulse rate of the subjects.
The percentage of the ratio of cardiac output change and oxygen
consumption change equals the exercise factor, taken as an
index of cardiac response to exercise. This ratio was found to
increase after RRT than in exercise before RRT. (Table 23)
the scores werc better using the Harvard Test and this means tho
subjects can work for more than without stressing the heart.
This shows that the RRT improved the physical fitness. (Table
24) the ratio of tension development in the contractile elemént
active state ohtained as Q0 - 2 on the tracing and the ejection
frequency decroascd with exerclse and more so after RET, mecaning
that less tension accompanied the ventricular performance aven
when there is an increaso in the praload and the afterload.

c and
RRT practice crcated a roscrve in the haemodynani

i roves
cardiodynamic which can be mobilized on dcmand. This imp

o heart.
e physical performance without be-labouring th
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CHAPTER B8

SUMMARY ZND CONCLUSION

Fhysiologically, man has ken too exposed to assault by
drug usage, socio-economic tensions, psychophysical trauma and
geo-political strain to function as expected within the limits
provided in the fundamental survival scheme, drawn by natural
Selection over the aeons of ovolution. Several attempts had
been made to reset his integrity and che "Relaxation Response
Technique” is probably the latest. It i5 claimed, by its
Proponents, to be a panacea. Thoy quoted scme ancient practices
which are neglected because the practitioners capitalize on the
religious aspect of the phencmenon. The results may be so
astounding that instead of being critically analysed, they arc
viewed through a haze of imagined mysticism, esoterisn and
occultism. Recent scientific investigations on the subject have
revealed that there is not an iota of meaphysical illusions to
be found in the various techniques. In fact, Yoga sentic cycles,
contention, Zan etc. could have achieved more if givon
sclentiric backing.

Transcendontal Mcditation, the most widely investigated

1y Repponce
£0 date 15 still a crude tochnique. ThE Balakac CR:RRREs
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Transcendent ditation. It was used in this work to
investigate cardiac output and Blood pressure in sedentary as
well as in subjects doing a known amount of work. Mathexatical
iﬂfilﬂnﬂﬁﬂ regarding Peripheral resistance, vascular compliance,
stroke index, cardiac output index, effective cariac work, left
Ventricular efficiency and left ventricular ejection rate were

made from the measurements of mean arterial pressure, pulse
Pressure, myocardial oxygen consumption, systolic pressure,

diastolic pressure, Heart rate and stroke volume,

In course of the investigation, it has been established

(1) It is not obligatory to employ any traditional
meditator, or a guru to teach the technique
since subjects quite easily achieved the response.
(2) More than 60% of the samples responded by the
4th Trial and by the Bth, a 1001.

(3) Since most of the results were significant

(P 0.05) t-test), simple bedside diagnostic

equipments can Aetect tha difference.
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(5)

(6)

(7)

(8)

' 4 (9)

(10}

(11)

P e e W e _ .-
Blood pressure was stabilized by the reciprocal

relationship between the cardiac output and tha

peripheral resistance.

The stroke work and clinical myccardial oxygen
consumption index decreased well enough to |
enable the heart build up a reserve that can be

made available under stress.

The cardiac work under HRT condition was more due

to ionotropy than chronotropy.

The vascular compliance hardly changed from their

control values, a Fact that implies an intact

inteqrity of the viscoclastic system.

All these are independent of whether the volunteer

is old or young, male or female, starved or fed,

The stimulus situation, 1if modified, will

probably be less as effectivo.

The optimum {l1iosacral angle for RRT

s 3105° &.120°.

1 fitness or
The HCBS' or any form of physica

endurance test are withstood to a greater

extent aftor RRT practice.
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(12) e clains by carlier workers regarding the varic

meditational techniques on oxygen consumption,

basal metabolic rate, carbon dioxide elimination,

respiratory rate etc. are, to a large extent,
also true of the RRT except that Electromyogram
“_ is difficult to measure and oxygen consumption
‘ carbon dioxide climination as well as Basal
I Mctabolic rate methods proved too intrussive to

the subjects and
(13) Electroencephalogram and impedance pneumogram are
the most correlated responses to the technique,

From the above findings, it is concluded that

(1) The RRT is beneficial to the cardiodynamic and

hacmodynamic well-being.

(2) For an optimum result, 3 twenty-minute practice

should be observed every day for a minimum of

pight days at a stratch.

{3) Mo hallucinatory opisode was found to accompany

gso it is guaranteecd.
11 or training and

such a venture and
(4) The RRT needs no special ski

anyona can use it.

' that matter
(5) Athlotes, or any gpor tsman for

need RRT for a greater mark.
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A zo-MINUTE RRT
&}

(IF FATHFULLY PRACTSED)
RESTORES THRE ORDE ‘,M

Mena.  Overloaning (srresS) ;/ ostable

RESULTS IN L/__)

VisceralL.  BiscrpER =
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(1)

(2)

(3)

(4)

(5)

(6)

(7

134
« CHAPTER 0§

TRLE Rt

The problems still awaiting salution are:
The rolc of baroreceptors in the elevation of total

peripheral resistance.

The mechanisms of the cardiodynamic and haemo-dynamic
changes obsecrved.

The contributions of the endocrine and nervous systems
to the cardiovascular responsc patterns.

The responses of any sample of a population with non-
organic cardiovascular derangement to acute/chronic
applications and the responses to work after the Bth

practice in males and females.
Is the bradycardia observed consequent on an increase in
vagal tonc? If so, how does thes affect the gastro=

intestinal and other Vegetative functions under the

influcnce of such a tone?

of the
The pathways involved in the attaimment

Relaxation responsc.

Since Pregnant womon showed a gronter proclivity to ESRpOHE

than any of the other groups, it ig yet to be investigated
s the

if (and which part of) soxual cycles ap well a

s or inhibitse the responsof.

°
associated phencemena synergiz
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APPENDIX

Experimental Protocol

All factors that tend to affect the sutonomic response

pattern are cerefully screened in the four basic eloments descrihing

the Relaxntion., Response Technigue:

(1)

(2)

(3)

(u)

Environment

- Quite, calm, with minimum distractions
- Constent temperature of about ETDC.

= Atmospheric pressure ¥ 10" Absolute

- Well ventilnted

- Neither too dork nor too 1it

A mental Device

- Visunl or
= Audio
Depending on the pxperimenter's discretion;

{f nudio, o sugnested montra repeated with
th the eyes closed.

expiration for 20 minutes wl
at for thet 20-minute durntion.

If vigusl, on object to goz€

A Passive Attitude

ce of distrection

dio visusl device

how well it ya performed

- No sctive avonidan
- Concentration on the 8u

- Nop worriness 09 regards
- Mointainance of nLat 1t happen” anttitude.

Comfortable Position
mum muscle gtrain

- That nllows mini
to distroct sleep

- BAut enounh atroin
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- Optimum iliofemoral nngle of =bout 105°
- Soft props to surround the vertebroe and hesd
Moreover, the following precautions are observed

Proper orientation of subjects reqgarding the purpose
and the value of the resesrch. They &re +to be educated

1)

about the procedure and given enough time to understand
the working of the spparatus. All these were necessary

in order to secure their maximal cooperation and
motivetion.

(2) The time of the experiment 13 noted end the dato categorized
accardingly.

(3) Sex, nge and diet are noted and noted for reference in

the discussion
(4) The medicml history 18 taken prior to experimentation

ect
(a) to bulld @ pﬂqchnluqical confidence 1n the s:hi :
(who would genuinely fepl you Aare trying to heip

subject
(b) to allow you conatruct 0 plcture of your 8u h

finnl
in such N perspective thnt renders the fi

annlysin ondy.

discomforts
(5) Avoidonce of any euulpmﬂnt that may {ntroduce S

wation response.
ap that mensure can be taken during the relo

and post-
(6) Equipments are calibrated prn-reluxﬂtiﬂﬂ

{c error.
reloxntion to forcatoll 2Ny gystemot

{f in the
(7) Subjects shall not be under any medication

normotensive cloes.

made only ot
h (B) BPlood pressure measurements woule bEe

prrythmio
Inepirntion (to and the pffecto af ainus y

anying the reapiratory rythm).
.rl_
nnd prnnnurummmnnﬂﬁﬁnﬁﬁﬂ%ﬂmmﬁﬂmyPmﬂﬂn




Experimental Paradigm

Volunteers are told:

"We are about to measure some of your body functions
considered useful to the current research that may invariably
fﬂrﬂrnut to be beneficisl to »ll of us. Please, your cooperation
will be much needed. All you need to do is contained on the
! blackboard in front of you. You have nll the time in this world
| to read and understand it. Just aive a nod if and when you

have satiaficd yourself,

On the Alackbonrd:

"You ore welcome to practice the new technique thot 18

tensions.
mennt to relieve you of sll your physical and mental ten

Please

d moke
(1) 51t down quictly in the ploce provided an

yoursclf very comfortable.
the distractions of

t
(2) Close your cyes to shut ou to be distrocted.

ou
this environment. UWe don't wont y

gs beginning from your
nk to your face.

toes end
(3) Relax your muscl

r tru
progressing through you
out for soma time and gradunlly

take OVETs To makp Burg
. fvely Bwore of it.

(4) Breath deeply in and
allow the naturnl rythm to

s
it tokes over is by beind POSS a single
(5) Choose s ward in your min nygg" or a loved nomeé.

nGoo"
sylleble, like nOnE", "GOO

‘AN DIGITAL HEALTH REPOSITORY PROJECT 1




(6)

(D)

(8)

(9)

(10)

This monosylabism is for convenience. And the

exercise is to aid your passive bresk of distractive

thought train.

Coll it to yourself with each component of the
rythm: IN OUT, IN .... OUT end let each word or

mantro come out with the DUT.

Continue for 10 - 20 minutes. A tep on the table

tells you sabout the expiry.

Btill close your eyes ond sit quietly for five more

minutes in the some paseive attitude.

Do not worry whether or not you Bre nrhievi

ng a

deep level of relaxntion. Just permit relaxation

to occur ot its own pace; but when distrect
thoughts occur, ignore them and concentrate

word you are celling.

Now open your eyes, still remaining colm.

On the Recording Pancl

ou Respi
ut for ns rovealed by the Pilot Studies in the
LY

Pattern, psycho-gelvanic skin re

Then

a8
Preo-selected indicotion of Reloxntion Respo

(1)

(2)
(3)

sistance and glectroenc

{on or ot
Blood pressure mensured at inspirat

expirntion

te
The Heart rote, or the pulse ra

The electrocardonroam
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(4) The cardiac output
e B .
From where compuration were mode about
(5) Cardiec work

(6) Peripheral resistnnce

| ﬁ?):'ﬂzhcnnnumntiun through regression correlation
of Heart rate

Cardinc efficiency

: (9) Cordinc work Index (surface ores read off from ar
8 normonram)

Cardinc output Index.
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