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~ The 'Piese~t' reseuc~ w~ lugges.~ :~! e,,~d~Dce, .i\ t~e ll~~at~r.~ ' rel~t~~t~~ , :. ~ ,,: '~:~~~

pr~nee. 01~ietl ~ . rapid, sbauow.~res~iratio~; ..A 'five _~ioD· - ~b.a~iou~al , . ;' :'.~.' .. ~'.'~".'.~..•' .
J.berapy program, which ineluded respirat ion ther:l.p( {experimenta l groupLw u '. - .- ~

compared ~· a. ~imilar tberap1 program ~hich did Doi in·c\u'du~piratio.D ·th ~rap1 ~· : / oj'j'

(coft trol groupJ," OD 'a Du"mber 01 ~1r- rl!j)Ort. · ~b·aviour&l. ' ~Dd -l\hJsiologi~d . : : '. '. /.~..
Vll.ri~bies . Th e res~ a.fch design was a ~retest-posu~t' eOntr~l ~up d~ign' witb. :·~ .

-. ODemonth fOllow-up."Subj~cts consisted of ~8 $el~~rererred , ~ially phobic ad~ll.9 l : ':' ;~J
"nd; mly eseigned to' ~ne 'ol lbe " ~o ·,ond iii~n. ... .SUbj" " mot i~di;"dully witb . ' .•.~
the thera'pist r~r five' on~hou r s~io~$. The ;x~e~imeDt~1 p~~gram' iiolveJ. :.i

. teaching of deep diaphra~ati~ breaihtrig at 'a ta~~et ~ate ~r ~~ :cyeles per ~'inute :' ' . ", "_';~
as a r~laXatiO!l technique and as a coping device ror · ~~teri~~ ,soQi a.lly ~~x ious . «::f
si~uation5: in additlon,.fmaginal e'x'posure, rol~ play, a~d bo~:;-o'~k-'.lss i~mi:mts·~f , : \~
i-~-v i~~ exposure were ·~ r~ct ic ed• .The:'cdni~~1 progra~ 'i'ni~lv~d ~ns~r~~hifed ~l!lt:··, ,. , . : , ' :;~,~

.. ', :". .re.I~~~ion .in : '~~binat'?~ ., ~~~ 'im'a~inai _~x~05u;e , - ~ole . ~l~y , ·and_~~~~·~~~.ik~:':~~.J~
" 4P8ssign~en.ts o!.!D-vivo ex~ure . All s.~bj.ects; pal'ti~!p~~d i~ t~~ Soei:~~..~t_erac~on . " '~)~

Test (Manillier, Lambert , '_t;1976) wbleh .i,nvolved discussion w!tb : .a. ' : <1-
. ,: strug!r, ber~re and after tb~~apyj _ ~be:rein _~haYi~u;tl and _pb~siological activity " "-~· .:"4

>---.J ' wu aSseSSed', 'The ~periin~~tal c~ndjtion successrully, reduced' t he' exper i~~ntBJ • ~ :~
~'fbj~s-r~~n.. rate ~~~hin--tr~atmeni sessions: M~in .~rr~~ 'w,,~e ro~nd ror ,~

, both treatment groupson ali seU-report arid beha;i our.l melUures; and fer several ~
of the pb)'~~cal y.~jabl~" lMultiv.ri iL te repeated me'~~re analys'es~of~&riau~~ -. " ~·' t.
revealed "the experim~ni.a1 - · p~gra.rri ·to be _ '~ign'ific~b tly more errect ive ~ thaD-:-t.he "' , .... -: . ~

'. co~t;ol program in d~rea:sibg one s~lf. repori measure.or anxiety" It 'was':'eoncl~ded .. • . ::;.~~

;' . , that ' r~spira~i~n _ , tber~p~ ~ id ' ,not P,~ovid::·~qd~~ ~*e , ~rrects , in' ' ~nx~et:: · r~~~et~~ ",

. when 'eombined wlth imaginal exposure, role.play, ,and . h~mew.~rk AS9~gnmen~<. ."';':;.!
in-vivoexPo:'~r e. Limitatio{ls;.imp lications, and c9ntrib,utions ?' this study are .. , .. _ ~o• •

"disc ussed .
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in bot~ c1i~icafa~d Dor.:nal~PUI~tiOb! : a r~~i~ ;
·shallow, thoracic, irregular resp~atbry pattern ' .cnen ....c~rripa.ni~ ',various

indicators or anxiety. Th ese iodieatol'!! iDdllde:ie lC-report·. me~Ur~ or anxiety,

~ ~ehavkJraJ -;easures and .physiological .~~~ures ' such as leeressed~art .;.t;;
lower galvanic skin sesisteaee, higher blood pressure, and increased .puise rate.

.The~e have been 'ma.n~ · cI~m5 mad~ asserti~g that trai~ i~g -eorrect- breathing

beh aTiours may 'br in, abo ut reduc.tions in var ious &oxiety .,.te ms. Many a nxiety

reduction .teeh1)i~ues ineluding PrOgr~ive M~e 'RelaxatioD, Yog. , Medit~iion,

and Stress Inoculat ion utilize breath control as a relaxing response. Results Crom

~xpe~imental research in this area a"tteIQPti~g 'to . support th ese ~laims and

·procedures however have been 'equ ivoe~1 a~d need to be examined -

rigorously. ' .

R~8pl,ration. and ~~lety ' ." _ . "C"
Breatbing Pattern, ; Tbe concordance of .tenslon and anxiety with high :'J

..resp\ration/t!a.tea~d irregular·r espiratory 'patte;n; ball eleejly be~D established b;

, D:.aoy ~;S;ar~en (~, i953; Cb:ristie, 1035; Dalessio,'1078;' Fin~inger, 1943, 1~44;
Goldstein, Itl64; Grinker•. 1066; Mart in,'19BI; Releh, I042;,Stevenson &: Ripley,

· ' ~952 ; S~~, -\I.ex~~de~, Smith, Sweeney, &. Marion. l';so) . In additi~n it has been

·~~blished-that those 'who have been diagnosed as Psychoneurotic or psychotic'

· display,&hlgh!!r respira~ion rate and greater res~iratio~!rregular i ty in comparison •

-,With 'normals. .'

. . . .. . \
~ '.(1953)..assessed the ' respiration rate or sub~ects who were not clinically

&nxio,us bt1t.who were placed in a fear arousal condition. Subjects were fitted with

: vari~u~ piec~ 'or '1.' uipment design~ to assess physiol'ogicai arousal,. Without

'~~rni~W the subj 't then re~eived . a shoek ~ Whe~ the shock was-~eported ; the

~xperim.ent " · eh~eked... the ~quiprnen~, produced some ~p·~ r~" ..tn_~ claimed ' in

dismay that there was a deugesous short circuit. It wea.Iound tha t this - teer

i.~due~ condition Jed to . a sign~fieantly bigher r~piration rate, compared to

· ~asehne and an anger ar?using situat ion. .' . :

,-'6..
.' ,, ~



Thesestudies illustrate the relationship between somatic arousal .~Dd anxietx as

,,~- -,~.~ '.. ,: ~< .,~; : ,_; ;, : : ,; -: l'>''')',~ '!:':~'~': 1,i f" " ~,~';'" -.' "' ::"":;" :"'\' 0,' .

\0

Catt ell (1912) re~ i~wed ,the studies ,wh:ch have' ~tt,empted ' tr 'define .

components of the anxiety construct. Those studies which utilized~ what Oau ell

refers to as the P technique [wherein 'one or 'mo~e persons is c~JaJea on'one or ' '

more variables over iL series of occasions) revealed 'Cactor I~adings (or breathing ,

,rate ,on,.,t he state anxiety factor which ranged Ircm ,21 to .45, Incre.a.:'ed

respiration rate was concomitant with elevated anxiety,. '

. I
In a study .by Clausen (19~1). pneumographic recorda revealed that neurotics

and psych'otics had a hiih er 'respiration rate, a,nd upon a'nalysis 0'1' abdomin~l
" movement...,.. smaller abdominal amplitude in .compaz:~n ' w ith ' normals, ~~aU

abdominal amplitude ,sCores were reported to be indic'at ive of tense abdominal

musculature and ~ chronioally restricted ~r. inhibited movement o~ th~ diap~i·agm, :

In a study which compared ~ clinical population ~ith lL' -~ormal , population, "

Set herlaad et al. (1938) compared the respiratory patterns of subJec,tSd'ia~?Sed

as neurotic eud.psyehotfc with a. normal control population, it was found that the

neurotic's and psy'cbotic's , abdominal rec6~ds reve~led various respiiatory

abnorm~li ti\:ls, p~riod ic gasps, and 8ig~s,_ When the same ~ubjecu 'were:eompared a

month I"t& , it, was round tltd most subjects" displayed a remarkably similar

pa,ttern to, th~~ which Vias'Cound inthe first eeesioa.vln addition,"as the neuro~~e '
, ' ''' , and psychotic group's clinical 'status improved; the!F:respiratory patterns tended'

. to resemble those in the normal-groups, . ) ',: ' ' , ;' . ,

Fil\esinger (l943) compared the respirato{1 patt erns of psy~~on~.~rotiC9.

schizophrenics, and a ncrmel control population utilizing a record'ing spi;ometer"

It was round that' the anxiety neurcriceand these-deemed hysteri~al ' d ispl~yed
significantly greaterA9'~larity in-respira~ion ,rate and rhythm and sighe~ ~GJe

ofte~, in :comparison with the ,remaining gro~ps, The schizophrenic group

eVidenced, a prolonged forced cxpiration period.indica,tive of a primarily thoracic

type.of breat hing.
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· ~ . .. .... .: ' , ' . ;
refietted by a heightened respiration _rate aD~ greater respiration iI'regularities. To

more._fully understand ' the relationship. between respiration and ,aodety I it is

oe'cessary to examine the mechanics of breathirw:, and the physiological changes

which accompany alterations in respiratory patterns.

The Mechanics of Breathing. The main function of tbe humaD-cardiorespird.tory

system is to .~upplY oxygen U; the metabolizing tissues of the body and remove

excess c~bondioxide from them,: maiDtai~ing .o~timal pressure ot these two

respiratory' 'gases in the cens · .ISI~nim & Hemtuon, 1~87, p. 2)

In a h'~althy human, air is drawn into the lungs principally through the ~ction of

the diaphragm, .a' large muscle ~hich separates the thoracic cavity from th e

abdorninal -c~vity . The ~itph,ragm su~rounds and.is .att ached to the lower ,thoracic

cage, and when moved downward . enlarges the thoracic cavity, leading to

i~spiratioD" and deep abdominal respiratio'n.. .Respirii.tio~ is abo posS~ble t~rough

the use of thoracic musculature {Comrce, 1~~4). Thoracic breathing is mrieb more

sh·allow<~ow~v.er , and more er~~ri :.is ;equired to su,pply the b:cidy -,with,sutricient

oxrge!l;~i·bly.leading to te~lin~_of latigue ' a~d b're~.th[~ness [Keineth-Coose ,

IgS6) . As rrie~tioned previously, ihoracic 'breat~ing pat~~rns b~ve b'e~n associated

with those whl?have been.diagnosed -as anxiety ·n eurot~cs .or psych~tic; .

Air. is brought down the trachea, via t he nostrils""and the mouth to alveolar sacs

within the lun,g.Venous blood. is pU.~p'ed to the elveoler region 01the lung by. the

right ventricie 01 !-he heart, through numer~us capillaries. I~ th~ alveolar. region

' ~as , .exchange. occurs . Th tp,ugb complex ncn-peeeire mechealsme, C02 is

transport ed out of thebleXid into the .alveolar sacs 01 the .lung.' Through

eXh~l~iion, C02 is ' t'ranspa"rted out 01 the. lungs. The 'oxygen composition of

venous blood is ~el~tively lew ineomparison with the air which is brougbt to the

lungs. Again, through c6ihplex no~-p~ive mechanisms, oxygen is trsneported .

in~ the venous bleed . ' This new composition 01blood is then transported through

t~e lel~ ventricle to the rest 01 tbe body tissues.
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( Body "tissu~ engaged in ·~etabol~~, ecneunie oiygen. rro~ .the bl~d &n'd form .:

'carbon dioxide, adding .the earbondicxide tothe blood.,This ' blood is then seni to'

the right ve~tride 'a~d ;he .process 'repeats itself. With.i.n 'inereas~ in metabolism

ther e is a concomitant decrease or oxygen conce~tr8i1oD in the biood(Pa02) 'and

an elevated concentratiop of carbon - dioxid:---(PaC02). , In preparation "Ior

increases of me~abolism [i.e., for ' exercise), hyperpnea OCCU'fS [increeeed breath ing

fa te and/or tidal volum e)', .main taining it. steady paC02...t~~ughout increased

metabolism. It is possible that respiration rate and/or tidal volume may mcreese

without a cOD~~mitant change in body metabolism. Thi:,phenomenon is known as

hyperventilation: (The. previous account or the mechanics of/ respiration was
distilled Irorri Co mroe, lQ74; Gurtner, lQSO; Hlastala St. Robertson. lOgO; and ..

Sionim St.Hamilton , 19S7).

Hyperventilation 'Syndrome. It is believed that there is Ii respiratory adjustment

made by humans in response ' to stressful stimuli, an.ticipating ' physical needs .

necessary Cor an impending 'fight ·or night'·'r e.actioD (Hibbert, IQS4; Maga.rian, ~~

IgS2). Wh en' th'e phy~ical ' respons~' oJ ' fight cit'night '. is not m-id e bowever ~the
respirato ry 'chenge-is 'not ' in proport ion ,~ith the metabolic demaade or the body :

. and .hyp"'-;rv~~~iilation , may occur . Sympto ms or the. ' hype;~ent ilatio; 'syndrome .

(HVSf are very similar to t,hose -"Uhe p~nic attack 'which haS led 1;0' exam ination

or the role hyperventil ation pleye in panic attacks and anxiety in general. Studies .

have 'shown th'at ~ good proportion oC those who ~uCCer Crompanic atta Cks are also

chronic h~perventiiators (Franklin , KISS; Garsse~; .v. Veeoendaal: St. Bloemink;

1083).

avsoccurs when /L person overb~eathes u;necessarily ( i:~. , ther e is an increase

in 'respiration while there is no increase oCmetabolic activity and there fore. no

increase of C02 prod LctioD in the arterial ' blood],' This unJiec"~ary
oyerbreathing cau~es the paC02 to decr e&!le ' which in tur~ ceueee respiratory

alkalosis and a rise in' 'pH '01 the b,lood and cerebrosp inal 'nuid. A decrease in

paC02 decreases th e avail~bility or calcium, .leeding to enhanced nerve
. .\

, j
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excitability maniCested ~ muscle tremors and spasms. A rise inJ he pH levelle~ds '

' to e1:'anges ~ :arterial ..:bloo~ - ~ressure.! cardiac output ~nd debilitation or

ueuromuseulet adivity. Tb e symptoJrul of HVS ini:lude ligbtheadedness, nausea,

diizine8S,--.reelin,~ ~or unreality, trem~rs an,d shaking, cho\!~~~_cb.est · paine,

palpitations, breathl essness, tingling in arms and legs, drowsiness, anxiety, hot and

cold nushes in ext~'erilitres, wea~ness, aDd\heavy perspir ation. Th ese symptoms

. ~ay provoke Cellor causing' increased byper~'ep tilation . In turn ~his -mey increase

symptom.atology creating' further real' end so on with a vicious cyele. ensuing "­

[Geresen et aI., 19~j Gorman, Askanazi, Liebowitz, Fyer, Stein, Kinney &. Klein,

) 984jHjb~ert, 1084j'Ley, 1082).

The breathing patt ern 'of byperventilatotll is orten characterized by rapid

shallow breaths, marked ir~gUlarity or depth and rate or breathing, deep sighing

respirations, end a tendency tow~rds thoracic breathing . While irregular

breathing may lead to hyper~en'~ilatio.n it is not' necess~ry to'mai~tain low 'l~ve~
oCpaC02~ MagiLr\an (1982') rou~d tbat 'chron'ic hyperventila tOrs:may maintain 'l o';

.lev~b or paC02 in..~ a~·teri81 . ~I~ ,whil~ r.espira~ng 'a t · a .regular ,rate" .' An
occasional sigh may be all that is req¥ire'd to maintain ' the low C02 levels in

cbronTc byperventilators. It :is suggested that '"with those who are chronically

bypceepnic ( lo~ levels oCarterial paC92)'symptoms may be present much of the

ti'~e or l5ef~i~er~d by minimal reductions in their already lowered paC02 , c

Ley ()Q8S)' lists several stimuli which !Dightelicit HVS symptoms including ~eing ~ ~ ..

. sta rtled, frustration , anger, aggresSion or threata thereof,. tension of compe;iti on,

gambling, Cear, and yelling. Gamed (1080) cites research which~iDdicates that

hyperve'niilation att ackS are orten caused1y sexual problems, marital connicts,

, occupatioD~ diCficuities or anxiety reactions to situations such as crowds, going

out alone, being in smell . closed . sp'~es, ~nd so forth . With ' the ,first

hyper~entilatioD -at tack there' w:&-, oCten' Cop.nd ~ prec:ipit8:tiog occurrence or a

serious liCeevent such as th e loss of a significant other , 'surgery, or pregnancy.

, Th~ hI:' led to the belieC tha~ anxiety I tensipn, and worry 'loreimportant factors in

--r" '"



the de.velopment ot · 'HvS. From."this G~men..(l980) suggests

explanations ror theoccurreD~e 01~S~' The tirst eXP1~n~tion: ,is i~ -k~eping ~ith
> setye~; ' ~ 1~56) ~eD~ra.1 8tr~ concept in that th.e bY.g,. - , r~e.n ti1ation i~ co~sfd. ered ,to. )
be a part of a general stress response pattero with otber parts of the phyeiclcgieel \

system responding in extremes to the :accom:r'ng decrease i~ , paC02. ",T he

second possibilii; is' in k; eping ~ith En~le'i (1072) con,cept of ' in~ividualre_sponse •

specificity', , Patients: with HVS m~ have a speei ie overresponsivity to stress by .

the ir-respir,atory 'sys tem [l.e. , hyperrentiiaio;y , breat hing)" .o.iher ~parts : or th e _

phy'siologieal system wouldonl~ respond ~~!.mallyto the df!t:rease in CO.2 which

accompanies~e'hyperVe'ilatoly. respiration. Whereas some people may react ~
S~i'esS by s'(king'or eathig, HVS .patlent5 re~d .hy spe.c~ficaIlY ~yperve~til~t~~g.
T~king into accou~t either.~xplanatioD, stress and anxietY:. appear. to be the'majo~

precipitants of hyperventilation . . \\'
\. ,

. From DSM m the pani~ disorder is derined as att~cks that ar~ manif~ted by \,&.
sudden -~~set ' of intense ~~P"tehensioD•.fea~'~j. terr~ ~rt~~ ~ciated ' ~ith:ieeli~~

. . . . . . , - : . ' ' , ' . ' . , '- "' : .. . \
of impending doom, The most common eymptcms-experienced during an attack

; are dy~pn~e'a, · palpitalio~s, -'chest pain' or disco~fort;- 'chok ing or · 9~the~in~ .· ·
. ~en~ations, ' dizziness, 'vertigo ~r unsteady feeii~gs, .fe~1i~gs : of .un';ealitr l

parath esias, hot and coid fiushei; swea~~g, faintness, trembli.~g o~ ~jlakill-g, an~
fear of dying, going crazy or doing something uncontrolled, From this it c; n b.e

see~ tbatthe s~mptonu or-HVS e1~elY ft~allel th~e of the panic attack: ,' S ~~,~ ies
nave indicated.that upwards of 09% ~f those who suff~r from pap.ic disorder ,a~

surfer ' from HVS (Garss~n ee a.1. , 1083iLtim,lg7~), Th ere are elecstudiee which

indicat e VQIUDtary hyperve~til ation producessymptom:sof,a pen ie attac~ in'th~e

wlJ.o s.u rre~ from the panic disorder (Rapee, 1086;Frankl in, lOSS; Garssen et ai"

• 1083).

, . '
Recent studies have queetiened'th e role hyperventilati on plays in {llLnie att~ks,

as it haa~been shown that increaSing the inhalation of C0 2 .1» induces 'panic

atta cks (Go~maD, Fyer, Go~tz, Askanazi, Liebowite, ~yer.- Kiiiney~..li KleiD . '~~88;
-;: .... I

': ,. ,
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:Va:~ de;"Hout, G:rie:r\ Van' der Molero, & Lousberg,lij87; Van den Hout, Va~' dee

· Molero , Griu, Lousber~, &-Nanseo,· l087). " Gorman et al. ~uggest t~at th~remay
br~tive ~edullary.resp iratory :cbemoreceptors in ,those who sUfCerIrom'CO\!

induced panic . When these receptors are triggered , minu te ventilation is increased

(hyperventilatory breat.hi·og) i':1 order to maintain normal p,artial pressures or
· C02) T~~ breathing resp~nse ~~r ~ead to a subject ive 'sense of asphyxiation and

panic may ensue; In-e dd lt loa , this ventilatory response induces hypocapnia and

alka losis, which produce t he sensa tion or li ghtheaded~ and dizziness , common

) mptoms 01panic eueek . ThesViPdin~ suggest lowering the partial pressure (le.
COttis not necessary to induce a paaie attack , bui that some other teeturee .ct the

hyper;entila~ry ' res~on~e (rapid breathingf might ~e ac\£unting for pani~
"l"'k' ' .. .

.i: il~ i~ '.is known tbat . abnorma~ breat~i~~ and ~.i~t( ~.e'iDfim~~e.lY: Iated,

· th~ ,' , .direct ionality of tb~ relationsh ip has .not been cO~b9iyelY .sh0'YD. AJJ~ .
exarD:ina~ioD: . of studies which ' have attempted to ·,.alter. breathing patte rns -iu

~ormal and clinically anxious populatio~s'is reqwred ,in order to bl!tter '.I nders"~nd

, th e 'nature or. this r~lati6ns.b ip.

Resp1rato17 Con.~rol S~udle8ln &0 ' Ana lolu e.'Populat lon

Foss (1975) cc mpered . three groups; breathing tre~tment with homework,

breathi~g t reatq)ent witho~t h~~ework, aDd a no t reatment control ~up o~ two

dependent measures; Spielberger et al.'s ( lg70) State T r&it Anxiety Inventory

(51-AI) and Wolpe 'and,J..ang's (ig64 ) Fear Survey SChedule .(FSS). T he breathing

treatment ' c;onsisted or · bavlng, subjects breathe deeply and ' 91~wly I 'but at no

partic ular rate. Results showed .th at both treatme nt groups significantly lIecreased,

on state and trait anltiety in co~parison \~ith ' t~e control "group, and that there , ~

~gnificatlt dirrerenc~ between . the. two . treatments:: Th ere were. no

, r sign ilican,t dirrerences in the FSS. No physiologicaHnvestigations were made in

this study. "<.;- .
Scopp (UI7S) c~mpared Iour groupsf progressive muscle relaxation , breathing



, .

Holmes, McE aul,-a nd Solomon (1918) iDvestigate~ what ,errect having subjects

. replid .te tbeir normal breatbing patterns (obtained during aD eariier baaellue rest

i period) ~ight ' have in IJ.lodirying a"utonomie .res(K!!!.ses to uIduced st;ess. When "

I) comparing this 'treatment" group with an att entio!,- c

T
I
trol an d a baseline .

~ control II wu (ouDdi'hal th , h.s. liD' ··'ODI,ol group bed ai ifi,".~.I.li low.. ,.heart -, ,

'l'~te measures and reported signi ficantly less. anxiety '0 the aUed adj eetive

caecklist" (ZuckermQn,: 1060) when threat ene.dwith eiect r c shock, in codt parison

- with the qther two. grOU~5. k akin' reeletenee di not rened a threat

manipqlatlon this ~e~ure 'reveal~ ·DO significant res~l It shou ld be p:c?lnted

. ' ". ' . ," .. ",,:. .
treatment '(focusing enslow breathing while: increaSing depth), 'coml)inatioD of

both; muscle rel8:Xal!on ' ~~d ' brea~bing, ~n.d 'an 'attentian' ~oDtrol -'oD;"a va~ietY , .~r .

cognitive and arrective meesureej neladteg Spiel~erger et &1.'8-(1070) Stat~TrAi t

ADxillty ' Inventory, Results i~dicated that br~ll.thi,:g ·treatment · .and pr6gresSive

mUSCle. relaxation 'we,re e.QU811f.. ~r~e.ctiv. e. .~ 8ign ific_~tty red~~iDl't&te an~ trait
anxiet~ in comparison, witb th : aU$ltion c~~t~)Tlie. t Ie treatmeDt l~_
(combinationj erred in reducing state end trait anxiety was app ximately equal

" t:' the effects' 01 ~~th th e"breathing treatment and the ,pr~gressive muscle

relaxation treatment added together. While physiological measures (heart rate~ •

respiration rate" and s~in conduct anc!)w,e~e moD.itored.;or-i~' mei"nbers ~r th e rull

tr eatment and contro} groups, .end changes were round in the ~x~~ted d~ection ,

?O sta~tic.ai .an~lrses: were completed . No specific r~piratio~ :!~t~ wee targ eted in'

. "":he.b~eatbing t~it.Py" " . ' .

Hirris, K'itkin, Lick·and .Hab'b~rfield (1076)investigatedtbe ,errect8that.'pa~'~ :.. ,

r~sPi ~ation',i8 cycles per ~in~te) mi~ht h~~e in ~odityui~..autonOmi~, ' r~poDs,~..to .

induced.··8tress in, aubjects ~ . o;mpa~ng t~e paced .respiration with ail'attention.

. cc ntrcl ~up and a ~~~line cont rol gro~p it' w~~ r~uDd ~h a.t th?S:e itithe p~cfd
reepirat ion group evidenced high er akin r'esistance sc<;,res {lcwef' arousal) in

response to a threat or electrical shock. Data for beart rate , however, ahow~ no '

.., significant dirte).ences. \
IS

/

.1



a lit, ' b.owever, that tlle rate 01breath ing in this study was not manipulated ,below

a. b~eline level, whie~y be eruciel in anxiet~ redueticn.

:.,:.. "

. '

, \

In order to examine th e ' relative importa nce of respiratory patt erning withi~

~'iofeedback, Helmes, Solomon, and Buchshaum (lg79) i~vestig&ted the ,effect of "

respirat ion rate on modiCying heart . rate. Biofeedback 'has proven errective' in

~ering heart rate. (Gatchei &; Pr ocw"r, 1076), Eigbt, treatm~Dt . ~DditioDs were

crea ted. HalCoCthe subjects 'were asked to try to -increase th eir beart rate; ......bile

tb e other ,hall Wife asked J .o 'decrease their hear~, r~te. 'From both of ' th~e..

conditio~s, ' halCoC"the sUbje~ts w~re 'given biofeedback 'in regard to tbeit- hea~t

~ate While' the other h,~ll w~re n~t . From e'ach of .th~e conditioDs..half ~ the

subjects w;re gaven reSpi;atorye-'" instru~tion9 :(i:e., increase rat e and depth oC

r esp iration to increase heart rat e or decrease rete and depth of respiration to

decr ease heart 'rate) while the othe t .ba lf were told to breathe at their normal rate .
. ' .

In order to 'examine the eCCects of directly manipulating respirat ion rate (i.e",

reducing ~he reepiretica rate) McCaul, Solomon, anIPH0ImlllD(197g) investigated

the efficacy oCtbree ,conditioDs; (a) breathing regulated at one-hall normal rate,

(b) breathing regulated at the normal rat e', and (c)' breathing ,unr egulated, iii
modiCying au~nomic' respOnses and seIC.re ported!anxiety in response to the th reat

of electric~1 shoc'k, To examine a possible e"p~ctancy eifed, h'aU of the subjects

in each gl9up were given ex.plicit expec6Uolls, by.being told th~t' what they were

doing in accordance with the mst,uctions would reduce. anxious arousal. . T he

slowed respirat ion group' evi~eneed ' sfgn ifica~tly ,h ig~er skin resist~nce scores

(lowe:r arousal),' lower finger' pulse volume J lower arousal), 'and' .repoeted leee'

anxiety 'on tb;' a.Uect adject ive checklist , in comp~riSon to the other two grpups,

T he;e were , no ~ign if}cani fi~di1Jgs ' f~r the heart rate data; 'It ,·was.dso,found th~t

. .expectat io;s did ~o,t si~ificantly ' hJnuence , iiI,e actual effedive~ess: of ' the

\

.' t rea tment. . AD additionaf fi.ndmg; WB! that with a lowering of respirat ion rate .

ther e W&lI ' an increeae of respira tion depth, AJ respirat ion 'dept h was not

. m~njpu'lated, however, iCs~ire~! effecYcould not be eV~U~~d'-)



. '. . ..
It was r~Un.d ~hat. eo.~trOmn•.~. alion W8s . ~~ID. m<an.,tli l! r~ecti~!! · in. · .~t~easing.;·
hear t nte but was iDtlfec~iVl Ul dec:reu ing iL AA well bioleed~&d: pro ved

inerrec'tiTe in modifyirlr heart .. • itber iDde~ndeDtlJ 'or in to~j q DetioD wi t h

cont rolled respirat~D. . • .- . .

";

. 'i.

. ,~
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Holmes, -So lomon, Frost, ..od Morrow (1080) e1aimed tha t. the HOlni8 et al.

(ig?'~) study dUlly . indicated 'tbat- ~~ere Ch~,j~ in' respir..tior( !ate .eo u,li

produce chan ges in t.eu t rate. These sev~re c:h&llges in resplrat ioa rat e would DO~ •

likely ' Ott ur in Dorm" biofHdbad:: ; _whe~ein chUiges fo 'bu rt ·rate had been

obtained: as D~Ud in p;evious research. .Helmes et aI. (loscf)\ therefore l!X~ined
the role tespirat ion b~ in heart rat e rnodirt'eatioD witbfn".. ~ormal bio reedb.(k·

proced ure. ~D 'LP~ase ,one, .the~ubj~cts ~:ere a'shd ~:eithe-ri~rease or ' d .ee~eas~
,thei ~. he&~t , r a:te '~i ~b the ~id or bio.~eed~aek (re.Por~ing t~.eir .he",. ~· .r&te OnIY~d ., .' ,

to t ry to mai ntain their regu lar ,breathiug patter n (the,subJett's bre~ 'ra te

, was monitored u~beknow~8t to the su'bjeci), "IDphase :tw;j ' t!l/breatJiing' pattern ': '

that , had' b~en' used bf. 'the'" subject ' il} . phas;~ ' ;;~e' :.vb.iJe m<'dllyuir;'ihe ~~aitra.te,. '

. was pr esented on a'mo~itor and the suhject wu toid 'U;' duplicate t his'paUern

. with~ut matini a~y atte~pt to aiter. h~t ra te, ' 'It '~~ f~und .lli ~t in" phase o nf!; ,

subj ee: who were asked to inc~ease th~ir heart rates ' 8h~ed '8i~~eantly higher ' .

heart ;ates t~an those who had b~n asktd to deere~e their heart rates. ' 1D'p=h\se=~'--'--~'-".,
two 'it w~,tbund that those wh~ ~raced' th:eb reathln, patte'r~ associated ~th .t he .

inst ructions to'increase heart rate evid enced & 8 igDific~t1,. higher h~~t 'rate tha~

th* who tr aced respira'\ory patt erns &S9Oei.a~ed "'it~' iQ!Jtruct~Ds to low~ ' beait

rat-e, Wti~n " cop;pariDg tbe effieacy. o r .the two 'J;l1etbods: ib.ere .we;e no si~ifieant '

di~rerenees' between the pbases in hear t rate ront~ot ,·It w'as Concluded t~ai ' a ·

large portiot~ or the change ill- hear t rate' assoeia~ "":ith bi~feedback is :d~e ~ "

changes in ~espiiatory patte rning', ' Un fortunately ibis study did Dot ,i~clude the

~ata inalc'aUng ~hat respira to;,. pa~~ern~ '~ere- 8S5OCi~ted with an ' iDcre~e or a ' ~,

decrease in beart ~'ate , N well data w ere not prellent1edin reg ard to thed~gre~ to

'."bicb heart ra te eould he decrNSed o r increased, aJ:lor~ ibeliDe measures for tb i

. subjectsJ j.e., could beart rate 'only ·be man·ipE:l.ated·to in~reu~ ~igoificantl,.:.&bove .
. . , . . . . .



baseline, but DOt ,to !!ign~cantly decrease below baseline' ·as illustra ted in the

preslcue st udy; Holmes et at, 1970).

-C appo &: ~olmes (19S4) investiga te d a cla im01yo gi masters (Bren a, l~~Hirai ,

1075;,Ram a, 1916).that 910w respiration in comb\i1at ionwit h prolonged exhalatiOn

is -mereeffectiveIn reducing arousal. Cappo ~ " ?Imes inv estigated the erti~&cy

of five oonditioD9; (a) paced breathing (6 cycles per minute) with fast inhalation (2

eeccade] and alow exhala.~ion (8 seconds ), (b)l·p aced' br eathing, (6. cycles per

minut~ 'rith ,equal periods 01 inhalation and exh alation (S seconds), (c) paced

br eathing (6 cycles per minu te) !lith: a slo~ inhalation (8 seconds ) and a fast

-exbs fetlcu (2 ,geconds), [d} ~n atten tion control gr oup, a nd (e) a DO 'treatment

con trol, in.modifYing.autoDo~i~ r~p:onses and 9~Il-reP(Jrted anxiety ,in resp~~ .

th e threat of ,elect ric shock. A3well, a no treatment/no threat oontrol gro'up was

Incl uded Durmg the ant icipation perlod-{just before sheek was to be dehver ed),

the. .~~al -· and . " ras.t/sl~w · ' con~ itioD eviden~ed 9ignmcant,l~ hig~er .9kin

resist~Dce sco~es (l.ow~. 'aroU9a1) . in «Imparison with the control gr ou ps, 'During

the ~on rr~n t;tion perij {ti me wher e the shock was act~ally to,be deliv~re'd) oni1
th e . -fist/slow· condition evidence~ sign~fica~t1y higher skin resistan ce scores end

low er repor ts or subjectiv e cogniti ve aro usal in comparison witb the control

grou ps. The "fast/910w' condition APproach~d 9ignifi~antly lower scores on tbe

subjective somatic measure . . Results for differences iiihea~t rate, systolic blood

pressure and di~tol ic blood pressure we~e Dot significant.

Win slow and, Stevens (11183) inv estigat ed the errect of paced abdominal

breaih ing in modifying EMG response in th e rronta lisill muscle, in re action t~ the

threat.or electric shock. Fi ve subjects were trained in tw o differe nt breathi ng

pat\crn~, and .then .an,A.B-A-B reVer8 1l.~ design w~ utilized . Th~ ,fif8t breathing i

pattern ' W lLS .p~ced ·JbdomiDai breatbing (3 cycles per minute). The second

Iiattern was paeed th oracic breathing (10cyc lesper minute]. It was round th~t in

the slow abd ominal breatbi ng cond ition the EMG levels were not significan tly

lowe r than in the "r~t- thoracic' breat h ing condition. ' There ar e appa rent
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probl ems in th is study, however. F irst , the EMG le,vels. did Dot ~gnificantly , ' !

incre... durin, tho th"ai.ninJI eondition, indirat", 'that ' th• •.~e..ure w... ' <;.~.~:;.,,;'..
ii sensitive to ehe .tb,real (or that t~e. threat waa Dot. threatening). Secondl y, rta~y I :. _

of the subjects were unable to perform successfully the slow abdominal breathing J

•patt ern satigfactorily, and compla~ed that ii took -~ lot of effort"~ do ' so. :T hree \ ;:

CYclet---pet .mi~~'ai:p rs to be +trao~dinarilY low, 8n.d the ·erl~rt. reQUir.e,d to

maintain such 1\pac, may have counteracted any relaxatioD erred which may .

h~v~ bee~ obtai ned y a leis strenu~us slow abdo~inal breathing patt ern. .

Resp1ratorr Con~l'o'"Studies In ~ Clinical Population

• Longo and Saal (10S4) investigated the"elfieaey or respiratory relief therapx' (a

form of r~~irll.tioD cpntrol ~hereb'r\ the subject ~ , iDstru-cted to exhale 'an"d not

breathe ,in for is ~n~ as :p~ibl~, lad t~e'n to do sO. abdo~inallY .and deeply).

This treatment was combined with ~adual exposure and was eompared with a

' . grad,u:J repeat ed e~~u~e , therapy \~.~bPll:nda ~8it~ng I~i co.~ t,r~1 ~n the

reduction. of, "various anxiety . measures peltaining to speech pbcbice.: The

r~piratory . ie li~f ' therapy gr~~p " imp~ov~ ,sigliificantly;'b~tter thau.!the gradual

eXPOsur~ g;ou~ "and tht:waiting list c~iltrol on ~he P~isoDai Re~rt or Confidence

,J ~ _ a' Spe~kel' Inventory .(Paul, ~Oj)~},\ the P09t.S'peeCb.Questionnai~e (,burd ' OD

Endl er, Hu'nt, and R""enstein 's 1062~R' Inv<ntory 01Anxio", p'."!!- Paui' , (I~~b)
Tim1M Behavioral Checklist r?r perro~mance ADxiety.(Taken asthe subject was, .

mu4~.g a rean~ .~t-jreatmen~ spee1ch), and ~uls~ rate cliange:scord. _There .
'were no significant diUerences between 'groups on ekin reeietenee eccres.

\ ' " ~ , , , ' , ' , " , ' i ,
Bon~" , Readhea~ , and, Timmons...~1~4) i~,:estig.a~ed t~e e r~~acy of brea~bin&

tr , ininKin reducipg theJear symptom~.or 12 ago~aphobics w.howere conlitJtled

hyperventil~tor;.. Two ~~upswe;e co~pared on a ,variety ~f psYCholo~ca~~
'psycbopbysiologi~~1 ~~ures includin:~ freqiien~' .;f · panic .;.ttacks,· r ing '.

br~aibing rate, global phobia score, "'!I.om~i' symptoms,~abd an agorapbobia cor-e. .

The ~lfst group received two, 'weekly s~iob' ~f paced. ,abdominal ~~p. ' ,ato!~ • .

training (8 cycles per minute) Icllowed by seven week~y ~essio "of in-vivo

exp~sure. T~e s'~c~nd .grcup received nine wee.klY.sessi~ in.:wvo exposqre

-:'. ," .\
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witbo~t ~piratory training. Upon complet ion or t reatment 'and at 8 one mo~th

follow up, both groups improv'ed significanttr on . ell the measures wi~h no

significaD,t di1teren~es between groups. "At a siXmonth follow-up, however , aU the

measures tor the in-vivo only group had wceeeaed while those in the respiratory, ' r·
b airii.!Jg/in-vivo group cont inued to improve. ' In, faet , thili group's scores on all

measures were significantly better t.haD those of the in-vivo only group's, and the
. C

. panic attacks,foJ all members of the respira tory training group bad . ed.

'Clark, Sa lkovslds, and Chalker (1\)85) exami~ . the efficacy of respir atory

control .in reducing anxiety for agoraphobics who were found to be appa rent I

hyper'lentilatms Nineteen subjects were tr eated for two weekly sessions by nrst ~ j
havlOg them voluota.rily hyperventilate in order for them to recognize the 01
sll/lIlanty between by'pervenh lahon symptoms and those of panic att lcks . Then

an explanatlOn of how hyperventilatio n induces panic was given lollowe d by

tralOlOg in slow, paced breathing'. Subjects were instructed not to expose

, themselves to the feared situation durlOg the respiratory trainin g period so es to ' .

~onfrOrfor ex;osure effects. Following treat~ tbe su~ects had sigDlfie;ntl~ ./

lewe~ pa nic attacks than"buelme and lower scores on anxiety/depression and

global dl~tress (Ma:rks ,\}; Matllews, 1979) Those With situa tIOnal anxiety were '~,

administe red, a behavioural test where the subject entered the leared sit uation

briefly ~so as Dot to allo'w exposure efle;ts) and 'rated their ' anxiety on a sca~e
rilnging from 0-100. TIris group improved significantly on this scale lollowing .

, ( treatment. These results must' be eceeldeeed ~ntativ~, ~wever, as ,~~ con~roi,

"-- groups wer~ employed. .' ... , _

'" ' ., ",

Grossman , De Swart, and Delares (t9BS) eeamined a group of hyper~entilators

under:two conditions, (a) The experimenta l group was trained to reduce their

normal ~htng rate 'over a period 01 seven sessions, and (b) the compa rison

control 'k IJP had to r:licate ~heir normal respiratory paUern'S'as shown at the

beginning of each of the seven weekly sessions. From the diagnostic intake it was

evident that the gro~r subjects as a whole deviated rtori. established population,



.... DOrID!l Icr th e ..rioua psychological yuiable seores. These meesuree included

eeurotoeism and neurceomatie instability (DuLch ~ifieatklD of EraeDt ',
Maudsl~y P er50Dalit y "ldvenlo ry j Wilde, 1V70), _ S tate-Trai~ aDXiety(Spielberger et

' " al., 1070), "and st ICestHm (Net herla nds Personality i~nDtol'J'; Luwijn , Star ten, I:

Dijk. l~S) . FollowlnS treatOle,at the e:xperimeDi~ ;.wu p~ had improved

l ignificantly more tbaa the tomparison group 00 h1~"entilation I,mpto m

~~pla.ints. tr:Jlanxie.ty. state anxiety I and neurosomatic in3tabilityj-.urotoc ism

and sell.esteeii\~~&3u,es approached sigDificaoce.
~. .

Keineth-Coos e (10SBIinyt'9 tig8t~ the efficac y of breat hing t raining in reducing

rear sympto ms of 18 bighly anxio~j adult .ubje.:tI~Two group. w::: eompared a D

' . numb" or ,,,y'bolo..~J end p.y,bopby. ioiogioal m••sures, Tb. fi~i gioup

r~ceived tr aining in deep slow abdominal . breatbing. The second gr~uP. an ,

atte ntion cont rol ecndulon, consisted o~ group discussion about ' anxlet,. .e ad

practice in setr-relbation (sitiing·. qt1letly withoui being ~ven any spe~ific
technique). Wbile no specific-respira"tion rate wu ' targeted for the first gro~'1 the ' '

breathing tb.~rapy wu 'erteeC'ive 1Dreducing th: reeprrat ion rat~ or the BU~jec~ j'n"

\" ' . this group at posUreatipent. In a~d itiO~ , t he ~teathin r,; therapy' group showed

significant decr ements on·the~matic InYeoto ry (Lehrer &:Woolfolk, 1082), which

accor~iogY to the aiithor; represents, a reduetica in 'hyperventilat ion

symptomato logy. Ther e was'also a significant incre&s~ ol reluatiO'n in eompa.risoo.

with the control group, as measured' by the Hart A1J.xfty 'Scale (See Keinath­

Coo:e, l US6) from pretreat:ne1:lt to posttre~t"ment. Th~cuure'wu admi~istered
to both groups i~mediately .berote they part icipated in a stress induction sessio n. .

Summary

./': ',

..J
, .~

. :~

'c"' _:;'. ' ; . , .~i,,",, ,,,, C~" i ';;-;;;: jIP-

or. those studies which have ut!li: ed respiratio n therapy ror reducing anxiety in . ',:

a clinically ' an~iou$ or a stress induced ana logue population, ther~ have bee n

, p09itivef esults indicating ib 'pQteotial usefulness. Th ose studies which included

self-report and . behaviq,ural measures or anxiety; all showed positive r~sults

supportin~ t he use oCreSpiratory ~ontrol. T hat selr· repott and behaviorai ind ices

or anxiety are' reduced tbrougb respiratory control baa been e1lp« ia.lIr true Ior



f'

l . .

to .

th~e studies which haveutrnzed a cli;ical populat ion . A)roble~ with these

studies, howeve~ that they have not mea.'l~red pbysiol~ea1 iDdic~ 01 anxiety

in most eases. Wbile beart rate h~ become re cogo"et all a reliable phy siological

indicator of adliety, anchas beeashowa to be manipulable by respiratory control

Done or the studies involving in~ueed str esswere able to produce significant heart

rate decreases using respiratory cont rol. AJ) but on e of the studies involving

measures of skin resistance have shown positive results indicat ing the efficacy or
respir;tory con trol. The o~e study which Iocu d on ErdG rroDt~lisis muscle

~c tivity , in resp onse to respi,ratorycontrol Under(~Uce'd ;tress did not s~pport it s

utility t however'; this study contained severY""ProblerM leaving Jts cond~sions

tentative : Another' proble~ with ~me siudies utilizing clinicalpopulations is th a t

respirator y eontrcl tb~rapy . has been used iia ,conjun ct ion with other 'torms o r

therapy ,end th e- independent effects of resp,iratory control itself in anxiety

red~~tioD bave not been ~ade e1~ar. Stu'dies tbat b~ve combined respitatory- .. .,
control with othedorm s,of therapy~ however, bav~ !ound that the addit ion o r ,

resp i~atory con t rol sign ificantly improved an'xiet y reduction,



, Three Part Breath l.. .

Abd ominal breathing is a common component of many' anxiety reducjion

.~niques (Bernstein &: Bor~ovec , 10:3; Benson, _Beary ~ . Carol, 1014;

Meichenbaum, 1071). Thll emphasis in ;'dominal breathi ng is to increase breath.

volume, by co ntracti ng the diaphragm and consequen tly distending the abdo~en. ·

While tjarning 'deep abdominal' breathing , tends to reduce respiration -rate, a

specific rate is orten not tar geted. It has been shown .that a low respiration rate

may be inst~.u~ent~1 in anxiety reduction (Bonn et al., IgS4; Gr~mAn et al., •

'!"5).
Three Part Breathin g (Adapted From Foss, Ig75) focuses on rilting the lungs ..

completely OD inhala tion by first having the subject fill 'the abdomen, then th e'. .

mid-rib eree, and fin ally the chest area;' While use orthe abdomen is advocate d; .

it is emphasized that the subject is n~t to act ively Ioree the -museulatur e or 't he

abdomen out, rather importan ce ill pladed' on ~lIo~ing' it to expa~d--: slowly,:a tid ,

therefore to re lax th e muscu lature.:' On exhalation th e subject is encouraged to

empty the I~ngs completely or air, in order that as much oxygen can be supplie'd

to th e body on inhalation as -possible. The rat~f b!eathin~ is bro~gbt-down to
six cycles per minute , well below ~e normal breatbing' rate (12-14 c.p.m.], Tbis '

stow rate or br eathing is facilitated by having the" subjects tale deeper breaibs ,

with pauses added afte r inba~ationand exhalat ion.

'F~Ulty. breathers often make in_~rrfcient use or their lungs, ' breathing

tho~. ~Jically t hereby using only the upper part or th eir iunp. :rhis can put.

sddi '~>n al st ra in on th e heart lllI it struggles to provide oxygen to the organism ,

particularly in anxious or stresstull situations when ' the body tends to" require

more ~ As well, th oracic breathers often im mobilize the diaphragm, thereby

creat ing tensio~ and ripdity of the musculature in this particular area. Abdominal

breat hing' increases th e amount of oxygen broug ht into the lungsand, mobilizes

the diaphragm relativ e to thoracic breathtng, but does not focus On using t-he

entir~ lun~ sp~e , Three Part Breath ing serves to encourage rull use or the lu~

in addit ion to J;Il.obilizing the diaphragm.
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