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ABSTRA CT 

ii 

This study of biofeedback training of increase in penile circumfer­

ence commences with a r evie:v of rnme methodological i ssues i n the field 

and a discus sion of the physiology of erection, a r esponse under prim­

ary control of the autonomic nervous system . A review cf studi es on the 

control of erectile processes suggests hypotheses that should pr edict 

the effe cts of h :o •.risual sU..mulation conditions, erot ic and l andscape 

slides, and t wo biofeedback training conditions , contingent and yoked 

control. Thirty-two university students in a 2 X 2 independent groups 

design responded 1•:ith penile circumference changes that were r ecorded 

over twenty-fom· minutes of visual stimulation and feedback trai ni ng by 

means of a penile plethysmograph . Two dependent measures were recor ded 

as deviations in millimeters from a pre-experimental baseline flaccidit y 

measure , t he first being peak erection during the whole session and t he 

second being the tumescence level at t ained at the end of training . Mult­

variate Analy:3es of Variance on the two dependent measures did not indi­

cate a sign:i.fic ant P-ffect of biofeedback t raining , erotic visual stimu­

l ation or an Jnt er 2.ction between feedback and visual stimulation. There 

was a large error vari A.nce associated with the peak erection measure . 

The measure of t umescence level at the end of training tended to differ­

entiate bet ween f eedback conditi ons but this effect marginally failed to 

reach signif icance . The results suggested several post hoc analyses t o 

investir;o.te f urther the l ar ge variation singularly associated Hith the 

feedback treatment . These anal y es suggested that the feedback t echni­

que produc ed incre2.sed "vd.thin" and ''between" subject var · ation. r , 
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I N T R O D U C T I O N 

This study investigated the effects cf biofeedback training on in­

creases in penile tumescence , a response under the primary control of 

the autonomic nervious system. 

The topic is introduced b~· a brief review of some i ssues and metho­

dological techniques of biofeedb2ck tr&i.ning. The physiology of penile 

tumes cence :i.s t h8n discussed c.nd the conclusion i s dravm that erection 

is an autonomic response relatively free of non- autonomic mediating re­

sponses . Then f ollows a more comprehensive review of those studies 

which investigated the abilities of human m2l es to control their erect­

i l e processes . The review leads to the for.nation and testing of experi­

mental hypotheses as to the effects upon erection of (1) biofeedback 

training , ( 2) erotic visual stimulation , and (3 ) the interaction beti·ieen 

feedback and erotic ,stimulation . 

Introduct i on t.o Biofeedback Methodolor:y 

According to Schwartz and Be2.tty (1977) biofeedback "refers to -a 

group of experimental procedures i n which aL eA'ternal sensor is used to 

provide the orgc.nisrn with an indication of the state of a bodily process, 

usually in an at tempt to effect a change in -:he measured quc1.nti ty". Oth­

er authors (Black , Cott and Pavlosv..i, 1977) would restrict the s~ope of 

body processes to those of the autonomic end central nervous systems. 

The :r.ethod of p:re.senting the indication, or fee d.ba ck , ha:::,. varied . Sorr.e 

have displayed a continuous 11r ead out 11 of changes in the response U.."'1der 

study (Klinge, 1972), others have prov:Lded immediate financial or other 

t angible incenti veL, f or uttaining r-re- specified criteria (Shapiro , Sch­

wartz and Tursky, J.97.2), while others have us ed the combination of a 

read out and other incentives (Brenner ahd rueirnnan , 1970 ). '.Che c.liffe :ceiit 



body pr'.)cesses have :included such sys t ems as electroder ma l changes 

( Y,J.in,c;e, 1972) , heart r ate (Brer..ner 1 IQeinman and Go esline , 1969 ) and 

blood pr essure (Shapi r o , SchHartz and Tursky , 1972). 

Basic to biofeedback metho dology is the notion t hat providing a 

motivated individual with imrneciiate i nformation about a bioelectric 

response shou_ld restilt in the individual gaining self-control over the 

response. Currently there are t 1•;0 vi ews , not mutually exclusive , as to 

why the i nf ormation leads to self-control of the response . 

According to the "m·1areness " point of view , the clos e contiguit y of 

the i nforrnc. tion and the response makes the subject awar e of the respons e , 

and the awar eness 1eads to control of t he re:,ponse. The central concept 

here is "volunta.ry control ", and thi s account s for the prevalence of the 

term in the biofeedback liter2.ture . The alternative notion , operant con­

ditioning , avoids the complex non-specific concept of volition. Accord­

i ng to this view t he biofeedback information is e. rein.forcer which l eads 

an increase in the probability of the operant response . In ce,.nparing 

the t wo views Black, Cott and Pavloski (1977 ) suggest that neither of 

th em truJ.y specifies the underlying mechanism by wh...i.ch the ef fect on t he 

resp:Jrise occurs ; but they consider the operant condi.tioning approach 

super ior because of its rigorous m0thodology and empirically based con­

cepts and prin~iples. They also note the existence of compelling evi­

dence to support both views . 

Two methodological i ssues in biofeedback research need to be des­

cribed because they are relevant to the present study. 

The first i s the degree to which training is specific to the r e­

sponse of int erest . For example, in the case of biofeedback training of 

increased penile t1unes cence, it may be t hat t he feedback merely may pro-
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duce increpsed generc1 l r ehx;; tion uhich, inter 2.lia , enh2nccs erectil e 

ability . To dete , those investigating biofeedbe ck of penile tumes cence 

have not been particulo.r ly- concerned with t!1is issue , appr r ently beine 

more interested in demonstrati ng the possibility o.f penile control than 

in e] ucidating the mechanism or specificity of such control. 

The second issue concerns t he potential properties of the actual 

fe edba ck stimulus itself which may act to elicit the respons e . In the 

above example certdn qualities of the feedback sti:-nulus might directly 

elicit erection or c state more conducive to erection that would be con­

founded with any d:Lrect effect of the f eedback . The more f evoured c::pp­

roach in dealing with this issue has been to use the "yoked" control 

groups . In yoked desi gns the experimental subject receives the r ein­

for cing stimuli contineent on the r esponse but the yoked p2rtner re ceives 

them only if an::l. 1vhen the experimental subject c1.oes. The purpose of this 

type of cont rol i t, to equate both subj ects with r espect to the number 

and duration of r einforcing stimuli presented . However, only t he exper­

imental subject receives i t consistently contingent upon the r esponse. 

The usual approach has been to tell both sub j ects that the fe edb2ck i s 

contingent on the response , but while this may insure that yoked subjects 

pay attention to the stimulus it has cert2in defects for f eedback train­

ing of erectile processes because of the pot ential confusion resulting 

from f al se f eedback to the control subjects . Because of this concern 

in the pr esent study an al ternative method was devi sed to insure that 

the yoked subj ects ettended to the fee tba ck stimulus. 

The physioloizy of erection i-rill be described prior to a Review of 

Studies whi ch h3ve i nvestigated the control of erectile processes . These 

studies lead to the conclusion that penile tumescence i s primarilly con-
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trolled by the autonomi c nervous system but is also potentia.lly enhe.nced 

by contraction of specific muscles in the groin area . 
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THi~ PHYSIOLOGY OF ERIT-TION 

Anatomv of the Pf~nis : The shaft of the penis is composed of three 

lonGitudinal columns cf erectile tissue enclosed in fibrous coverines 

which in turn are completely surrou..'1ded by another coverine of the s ame 

tissue ( Deep Facia). Two of the columns , both called co!'oora c2vernosc: 

penis , lie side by side anc form the dorsal part of the peni~ . A third 

column, the corous sponriosu~ , lies ventrally in a groove between the 

two other columns and partly separ ates them. This colwnn is also i den­

tified by the name .9..9rnus cavernoswn urethra because the urethra passes 

through it. The distal portion of the corpus spongios~m expands over 

the ends of the corpora cavernosa to form the acorn-sh2.ped glans while 

the proximal end expands to form the bulbus penis end it is here that 

the urethra enters t he penis . The proxirnal ends of the corv9r;, caver­

nosc:. diverge and curve dovmwar d to fit against the pubic a~ch . In this 

position thA bodies a~e i dentified as the ~rura penes and are cttached 

to the pubic arch. 

The blood supply to these three bodies i s shm-m in Figure 1 . Arte­

ries pass through t he cent:-es of the thr ee cylindrical bodies as well as 

t he dorsal side of the corpora cavernosa . A l ar ee vein ( the superfici,"l 

dorsal vein) runs along the dorsal side of the penis outside of and be­

tween t he corpora caverr:osa . Small er veins run along the ventr al s i de 

of the penis, two on either s i de of the corpus spongioswn. 

Each of the cylindrical bodies cont ains hollo.·1 spa.ci:s capable cf 

engorGement with arterial blood. Erection is begun v:hen arterial blood 

flows into these sponr;elike sp2.ces causing engorgement , inflation , and 

rigi dity of the entire structl.u·e . The mechanism by whi-:::h this i s accom­

plished will be outlined after tho anatomy oi· tl1e penis is more fully 
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described. 

A biJ.aterally sym:netrical muscle t the bulbocaverno sus t extends 

from just in front of the anus to just above the scrotum and complet el y 

surrounds the bulbus ncni~. I ts action is to squeeze the bulbus penis 

thus emptying the urethral car:al c.ft er urination but it is also believed 

to be i nvolved in P'=nile erection by restri cting venous outflow from the 

t hree erectil e bodi es , (l-fas ters and Johnson , 1966 ). Another volunt2ry 

muscle , the ischicc2verno sus s i tuated bilat er ally to the bulbocavernosus 

and surrounding ea ch crus penis , is believed to fulfil a similar func­

tion by compressing the cr ura and the veins leaving the penis. 

Neurophvsio 1 ogy of erection : The hume.n erection r esponse has been class­

ified into two categor:i es mainly on the be.si s of the st imuli i nvolved in 

producing it; but , a.s will be seen , there is an anatomical basis for the 

dual cle.ssific8.tion as \•.rell . 

The first type , reflexogenic , occurs in r esponse to exteroceptive 

stimuli ( e.g . t a.ctual sUJnulation of the genit elia ) and i nteroceptive 

stimuli ( e .g. gl adder functions ) . From several studies Weiss (19?2) 

suggests the pudendal nerve as the afferent l eg of t he reflex arc for 

reflexogenic erections . · The efferent leg is via par asympathetic out- _ 

flow from sacral cord roots 2, J , and 4. These roots are also the sou­

r ce of i mpulses the.t control the bladder and bav.rel (nervi erigentes ). 

In response to auditory , visunlr olfactory , t actile and/or imagina­

tive stimuli , erotic centres in the brain are said to be aroused and 

result in outf l m.' fro1c the thor acolumbar area of the spinal cord to pro­

duce the second type of erection, .. sychor;enic. Much of the work in lo­

calizing the cerebr al e!'otic centers h s been done by electrically stim­

lL1ating cortical and bro.in stem structures in monkeys . The evidence f or 
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the effer ent spi nal cord pathv1E.ys t o the erectile tissue has come from 

the study of spincl cord injuri es in humans. 

Deal ing fir st with the cerebr cl erotic centres r 1-fo cLean (1966 ) hes 

i solated the major cerebrt 1 effector pathways for er ection i;:i monkeys 

from the septa1 area doism to a position just l ateral to the pyr2.mi dal 

tract between the pons ancl medulla . The path is joined by outflows from 

the l imbic extrapyr amidaJ. and neocortical area . Because the septal area 

is believed to be a pleasure centr e (Teitelbaum , 1967 ) 2nd the limbic 

sys t em is said to coor dinate sensory input with vis ceral function , the 

pathways and the outfl ows from other ar eas suggest integration of those 

systems for erectile function. 

Unfortune.teJ.y , little is known of the pathways from the br ain stem 

to the two erection centres on the spina l cord. Inferences regarcii.ng 

the nature of the two spinal cent res and their pathw&ys to the erectile 

tissue is based on data from pc.tients with spinal cord i njury or surgi ­

cal destruction . The following is a summary of the findings: 

1. Entire denervi.,tion of the pelvic regj_on prevents refl exogenic 

erection. That is , erection could not be elicited by stroking 

the genita.lia ( Kuhn , 1950 ) . 

2. In the same patient erecti.ons could be elicited by symboUc 

erotic sti rnulo.tion- psychogenic erection (Kuhn , 1950 ) . 

J. Pati ents with spinal cord trnnscctions above t he s acral cord 

roots \.,er e able to h2.ve ref l exogenic erections but could not 

get erections to pure.ly psychogenic material ( Heiss , 1972). 

4. Earlier work done b;ir Root ,md Bard ( 1947 ) indicated that cats 

with sacrc l spi nnl cord destruction were also unable to have 

r eflexogenic erect. i ons (f r om man.i.pulation of the penis ) but 
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\•;ere able to produ ce psychogenic erections to ;3 f er.,ale in estrus . 

However , when the sa cr 2l destruction was combined with thoraco­

lurnb2r symethectorr.y no er ections were possible. 

5. Patients with motor ner-ve de.mace in the sacr2. l portion of the 

spino.l cord v:ere not abl e to have r eflexogenic erections but 

were abl e to have psychogenic erections ( Bor s 2nd Corr.a rr, 1960) . 

6. No disturbance of erection is reported by Rose (1953 ) aft er bi­

l ater&l 1·wno2.r sympc=;. thectorry and very lj_i., tle i s produced by bi­

l cter al thora co lumbar symp&thectomy ( l•Jhi t el aw and Smithwick 1 

1951). 

Certain conclus ions can be dr2wn from the above s umm c: r y . There 

are two centres of the spinel cord i nvolved in erection . One is a p2r2-

sympatheti c outflm-, located in the s acrcJ l spinal cord and is r esponsible 

for initiating r e.flexogeni c as Kell 2.s psychogenic erections . The other 

centre is E. syr.,pathetic outflow locat ed in the thoracolumbar r egion which 

can mediate psychogenic but not reflexogenic erections. F'u.i.-v.t her , Heiss 

(1972 ) r eports r esearch i,ihich found that the autonomic nerves from the 

thoracolu.mbar region contcined both vasodi.l ator ( Cholinergic ) and vaso­

constrictor ( Adr energic) fibres. The significance of these opposing 

sets of fibers for erection is not understood at present , although the 

sympathetic vasoconstrictor fibres are believed to be involved in de­

tumescence of the penis ( Noce:1ti , 1961 ). 

Rosen (1977) denies sympathetic v2sodil 2.tor innervation of the penis 

on the basis that abdominal sJm1p2thectomy does not interfere with erec­

tion. However, t his does not consider the evidence that entire denerva­

tion of t he sa cral cord does not substantially i nterfere with erection 

either (Kuhn , 1950 ; Weiss , 1972 ). 



While the rbavc s tudies provide evidence th2t the two spin2l erec­

tion centres rre c,p,ble of proc.ucing erection individu2lly, in the nor-

m2l mcle they 2re more likely to cct synereistic2lly For ex2mple 1 the 

2mount of genitcl stimulction required to produce 2 reflexoeenic (p2ra ­

s;ympethetic) erection is consider2bly diminished in the presence of ero­

tic psychic (p2. rE sympathetic 2nd/ or sympc:thetic) stimuletion (1'/eiss , 

1972) 

Dyn2mics of Erection : The erection of the penis is essenli2lly a 

hemodynemic process . The three erectile bodies previously r eferred to 

ere m2de up of vasculer speces CEp2ble of distention ,,:ith blood . When 

the penis is flcccid, c:rteri 2l blood flm·1s directly from erterioles to 

the venules. In response to impul:::es from the p2rc:syrnpdhetic 2nd/or 

sympcthetic fibres, smooth muscles rel2x in tiny valvehkc structures 

(polsters) ;:, t the rn;_:;st2mosis beh;een the arterioles 2nd the v2sculc:r 

spcces 2nd blood flows directly into the v.::isculer spcces. The result 

is increased size 2nd r igidity of the penis. 

There is controversy r egarding the p2rt , if any , ple.yed by decre2sed 

venous outflow. Grrrett and Rh2my (1966) suegest thct polsters located 

2t the venous outflow of the erectile tissue contr..-ct when the c:1rteriole 

polsters rel2x and thus enhrnce tume~cense in the v2sculer sp2ces . 

There is elso speculetion that the ischiocavernosus end bulbocaver­

nosus muscles m2y, by reflexive or volunt2ry contrrctions , either pump 

blood to the penis or obstruct venous outflow from the penis . Bors 

and Comc1rr (1960) report normd erections in patients with corr:plete 

per 2lysis of these muscles. Mc:-st6rs and Johnson (1966 ) cite evidence 

th2t ~rection is not offccted by either set of muscles. In pilot work 

for the present study subjects ,-,ere esked to contract, these muscles 
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during a polygraph recording of penile circumference. The increase 

brouehL 2bout by contraction in the flaccid or partially erect state was 

minimal and the contraction produced a spiked poly1:;r aph recording simi­

l ar to a much attenu2ted el ectromyogr aph recording. The only conclusion 

that can be drawn from the above information is that the ischio- and 

bulbocavernosus muscles d:) provide some er ectile enhancement but their 

effect is minimal and easily detectable. They may , of course, provide 

stimuli for reflexogeni.c erection. 

l·Jith such fragment ary evidence it becomes difficult to isolate the 

part played by each of the divisions of the autonomic nervous system. 

It appears certain that erection is an automomically mediated response. 

The parasympathetic and sympathetic divisions can, acting individually 

or synergistically, produce erections. However, whether they act syner­

gistically or individually at particular sites in the penis to produce 

erections is not knovm . 

Review of studies on the control of erectile processes: The detec-

tion and measurement of human penile erection received its impetus fro111 

a series of studies which attempted objectively to measure sexual arousal 
) 

and particularly sexual preference. There had been gener al agreement 

that erection was an involuntary reflex over- which man had very little 

direct control ( Masters and Johnson, 1966). Therefore, erection was 

t aken to be an objective measure of sexual arousal and preference, par­

ticularly in comparison to projective or paper-and-pencil tests (Freund, 

Sed.lecek and Knob, 1965). 

In the diagnosi s of sexual preference the subj ect is given deviant 

and nondevi,,mt stimuli and his erection is measured by a mecho.n:i.cal trD.­

nsducer and recorded on dynograph paper. Erotic preference is determined 
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by comparing r esponses to deviant arid no!l-devi.2.nt stirruli (Lee- E'1ans , 

Graham , Har bi son , I-!cAllister and Quinn, 19?.5 ). 

The transducers have generally been of t wo types . The first in­

volves placing t he penis in a small airtight cylinder . A volumetric 

device is then used t o measure air volume cha.1"1_ges ~-:ith.i.n the cylinder 

( Freund , Sedlecd-: and Knob, 1965 ). The second ~ype i nvolves placement 

of a variable r esi stor (usually rubber tubing cont2ining mercury or 

carbon dust ) around the circumference of the penis. Penile circumfer­

ence changes are electronical ly recorded 2.s ch&r:ges in electri.cal re­

sistance ( Bancroft , Jones and Pullan , 1966 ). The complex assembly p~o­

cedures involved i n the volumetric method and the ready avail a.bility of 

interface equipment f'or the cir·cumf erence method h&ve considerably re­

duced the use of the former . 

The as.sumption of the involuntary na.ture of penile erection was 

tested by Laws and Rubin (1969 ). Four subjects who had r eported maxi­

m1..m er ections to an erotic movie were sel ected from 2. g:mup of s even 

volunteers . In the first of two experimentel sessions the four subjects 

were shm,m the same erotic movie three times . Dt;ring the first and thi:::-d 

presentations subjects were instructed t o do nothing to inhibit their 

erection but on the E,econd presentation they we~e instructed to avoid 

get ting an er e ct ion " •• .• by any mea.ns ot her than not l ooking at the film " • 

In a.n at tempt to ensure that they would attend to the film the subjects 

were instructed to report irmnediately brief flashes of lir;ht which ap­

peared on the projection s creen from tm:e to time during the sessions . 

Twenty-four hours l ater another film was presented three tinies except 

this time sub j ect s were instructed to inhibit on the first and third pre­

sentations and not inhibit on the second. The aver2.ge erecti on for all 
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four subjects dwing the three "i!'lhibit" presentations was 15% of full 

erection while the avcr.s.ge during the "do not inhibit " presentations Has 

?z/o of full erection. 

Laws and Rubin (1969 ) also asked their subjects t o produce erections 

i n the absence of' erotic stimulation . .All four subjects were able to pro­

duce some circvmf erence increas es . There 1·1ere short duration peaks and 

one subject reached almos t 90% of full erection but the average across 

the session was 13% of ma.Y..imum. However , it should be r emembered that 

the subjects were s eJ.ected on the basis of their erection ability. One 

subj ect showed a l atency of 10 minutes before any increase in cir curnfe­

r ence was shown. 

The Laws and Rubin (1969 ) study has been criticized because subjects 

reported that they concentrated on ase:>.'1.lc,l stimuli - one subject r eported 

that he conc·en ~r-ated on counting the white f lashes during t he inhibit 

conditions . Henson and Rubin (1971 ) r esponded to this critici sm by gi ­

ving "inhibi t " and "do not inhibit " film presentations i n which subjects 

wer e r equired t o give verbal des cr i ptions of the f i l m. The firs t film 

presentation was a simple "do not inhibit " conditi on , t he second was a 

simple "inhibit 0 condition. Subjects were required to r eport white f l a­

shes during both. During the next presentation subject s were instructed 

to inI1ibit erection while t heir verbal des criptions were recorded . Dur­

ing the fourth presentation subjects were required to give verbul des­

criptions but wer 6 instructed not t o i nhibit erection . The fifth pre­

sentation was a "do not inhibit" condition similar to the first. 

The circumferences achieved in the "verbal des cription - do not 

inhibit II condi_tion \ver e smaller than those produced during the two simple 

"do not inhibit" conditions . Hoi•;ever, all of the "do not inhibit" con-



ditions pr oduced consider.2.bly 1-ri:;er erections than the conditions in 

whi ch subjects h2.d to give verbc:l descriptions and inhibit erection, 

The simple 11i nhihi i:, 11 cond.:i.tion produced only slightly smaller circum-· 

ferences than tl1e verbal de scril)tion/inhibit condition, 

An el aborate st~tistical analysis of the verbal descriptions indi­

cate that the "inhibit " and "do not in..'1ibi t II conditions did not produce 

differences in verbal response. This and the other result s not only sup­

ported the r esults of t he earlier (Laws and Rubin , 1969 ) study but also 

suggested that the self- generation of competing asexual stimuli is not 

essential for successful inhibition of penile erection . TE.ken together 

these studies dC:monstrate th&t instructed human males c2.n exert control 

over the autonornic functions of oenil e tumescence and detur:iescence . 

To the extent that deturr:es cence might be subject to voluntary con­

trol, the y.:ossibi1ity was argued that it might be ameneble to biofeed·­

back trai ning . Rosen (1973) D::-:-ovided experimentel subjects uith tc:pe 

recorded erotic passages and binary feedback, instructing them to sup­

press their erection by turiu.ng off a red feedb.s.ck light which came on 

whenever their penile circlUnference exceeded a pre- set criterion. There 

were three contrd. groups . Subjects in the yoked feedback control group 

i ndividually received the exact on- off lieht sequences produced by their 

opposite numbers in the experimental group, The penile ci rcumference 

changes of each experimental subject had been tape recorded , and the 

t epe then was used t o operate red light trigr;erinc; devi ce during the 

yoked subject ' s tre.ininc session . The control subj ects ' circumference 

changes were recorded but not tre.nsmitted to the trit;5erine device, thus 

they r eceived equivalent feedbc: .. ck stimulo.tion but inrlependently of their 

mm responding . This condition was meant to measure the inhibi tine 
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effect of the f eedb2,ck licht c: s such . The "instructions only" control 

eroup received neither f eedba ck nor noncontincent yoked stimulation but 

were merely reqllest ed to inhibit erection during the erotic stirnulc:.tion. 

This group \·.'as included to evaluate the effect of unai ded instructions. 

A "no tre;:.tment " control group was not instruct ed to inhibit erection 

nor were they gj_ve11 any feedback . This group was us ed to evaluate the 

effects of habituation, i f any, to the erotic narratives which all four 

groups experienced in common. 

There were four sessions of 10 minut es each , spaced approximately 

one week apart. None of the experimental or control procedures were in 

effect during the first session. This baseline session was intended t o 

indicate the turnes cence produced by one of the erotic passages prior t o 

treatment . Experimental conditions were introduced on the second ses­

sion and remained in effect during the final t. .-10 sessions. 

Groups were compar ed on one dependent measure : per centage of time 

during t he session that cir cumference r emai r:ed above the crite1ion. 

Analysis of variance reveal ed that a l arge sienificant r eduction in 

erection across sessions was achieved by t he contingent feedback gr oup . 

There was some decrement i n er ections shown by the control groups , but 

t he decrease was not signifi cant . 

To evaluate \·.'hether subjects mentally "blocked out " the erotic pas­

sages , Ro sen (1973 ) administered a debriefing questionnaire containing 

questions on content. No significant difference in rec<1Jl s cores emerged . 

I n commenting on the Laws and Rubin (1969 ) s tudy Bancroft (1971) 

had suggested that , s ince the erotic passaees were coenitivel y mediated, 

they cot1J.d have been readily inhibited at the coenitive J.evel, al though 

he questioned whether they could have been as r eadi l,y enhanced . Rosen 
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(1973 ) showed bit,c: ry biof eedback training to be superior to "instn_;_c­

tions onlyff in suppressi ne erection. Presr:m2bly, if cognitive i nhibi­

t ion were very effective , the control gr oup should have shown better 

suppr ession, bv.t it did mt . The second par t of Bancroft ' s ( 1971) com­

ment, whether control could be established over incrc&:::e s in p8nile tume­

scence , was addr es3ed by Price (1973 ). 

In that study ei,c;ht experimental subjects were instructed to maxi­

mize their erectio:-is to erotic narre.tives with the aid of binary and 

analogue feedback . Analogue .feedback was rrovided by a meter incticating 

the degree of circwnference i ncrease from baseline . Binary feedback was 

in t he form of a col ored l ight 1·1hich came on whenever circumference ex­

ceeded h2lf the max:inr·JIJ1 increase shovm by a group of pi lot subjects who 

listened to the sarr,e narratives . Control sub j ects were simply told to 

enjoy the narrr.ti ves . 

There were four 10 minute sessions spaced one week apart • .As in 

the Rosen (1973 ) study t he first session was a baseline session in which 

no experimental conditions were in eff ect. This was followed by three 

exper i mental sessions . 

The groups were compared on four dependent measures : 

1. magn:i.tuc.lc of change in t umes cence ( i t is not clear how this was 

calculated, but it appears to be in the difference between the 

pre-session basel ine and the point of maximum erection during 

the se'- s:.on ). 

2 . subjective magnitude of erect.ion • 

3. l atency from s timulus onset to peak erection. 

4. awount of t ime erection. rcmain.ed above cr iter i on . 

The author noted ,vide individunl differences in response and the do.ta 
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were not normally dist ributed. 

The increase in tumescence for the f eedback group consi st antly ex­

ceeded that of the control group , but the Qifference fa iled to r each sig­

nificance with mu1tinle U tests . No differences emerged in the subjec­

tive r ating of maenitude of erection. Subj ects in the f eedback group 

tended to reach peak erection f aster but not reliabl y so. The one sig­

nificant finding was t hat the feedback group :::-emained above criterion 

longer than the control group. 

Price (1973) j_nter pr eted the l atter 2s a different i al ability to 

maintain tumes cence, He speculated t hat t he f eedback subjects were able 

to mai ntain larger erections because small de crements wer e noticabl e i m-

mediately 2nd the f eedback provided 2 goaJ. that they could at t empt t o 

m2intain . This same l oc;i c , hmvever , could apply equally well to the 

effect of feedback on the other measure , magnitude of change i n turr:es­

cence, yet no s i gnifice.nt effect was obtained. The natur e of the experi­

me1 ·tal procedures c1nd the calculation of the measures themselves could 

have produced the difference in outcome . 

Magnitude of change in tumes cence appears to have been the diffe­

rence beh:een a pre-session baseline measure and the highest peak r eached 

durinr; the session. The time above criterion, on the other hand , was a 

cumulat ive measure of the total number of minutes each subject remained 

above criterion . The former r epresents one "hi gh point " dul'ine theses-

' sion while the l atter involves the accumulation of time across the whole 

session. 

Price ' s (1973 ) subj ects had been recruited by c:.n ndvertisement for 

an experiment studying "psycho- physioloe;icaJ. r esponses t o erotic stimuli" 

and then they wer e oskcd to wear an obvious measuring device on their 
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penes . Subjects in the 11no instructi on° e;roups v;ere probably oper atinG 

under their 0\-m instructional sets which varied with time as ea ch sub­

j ect specul&ted o.bout the purpose of the experiJ11ent. A corise q_uence 

could have been the ereat variation of which Price (1973) complains . 

Under these conditions the maximum erection attained by the control sub­

j ects might well he. ve approached ( 2t least rnornent arily ) those obtcined 

by the normally superior experiment2l subjects . Hm·1 8ver, because of the 

variation due to the suggest ed chan[ing instructional set , the cont rol 

subjects would h2ve experienced longer and mor e frequent periods of r e­

l ative detumescence than experimental subjects. In short , the moment a::::'y 

high points of the ccntrols would app:!.~02.ch the high points of the experi­

ment als but the lov periods experienced by the controls would far out­

weigh those expcorienced by the experirnentals . It may be that standar­

dized instructions , even pseudo- instructions, t o the control group would 

have produced 2 cle2rer distinction between groups on both measures . 

In summary , Laws and Rubin (1969) and Henson and Rubin (1971 ) had 

demonstrated that volunteer subjects could suppress their erections to 

erotic pass0ges and Rosen (1973 ) demonstr ated that ability to suppress 

erect ion could be improved by binary feedback . Price (1973) provi ded 

modest evidence that subj ects with binary and anal ogue feedba ck could 

maintain erection longer than uninstructed controls. 

Rubin and Henson (1975 ) t ested six subjects ' abilities to enhance 

erection to erotic visual sb 1nuli or i' o.ntasy alone. During the fir s t of 

four 10 minute ex!)eri:T.ental periods , subjects were shown an erotic rr.o ­

tion picture and told to relax and enjoy i t . The s-:lllle movie 1t12 s shovm 

durinr; t he second session in ,,.,hich subjects wer e told to enhance their 

erections by any means other than monipulcd~ion . 'l'he third session was 
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simil2r to the fir st - i. e . r el a;.: end enjoy . Durini tb '.; fourth se:osion 

no erotic sti n:uld ion Has pr esented but subjects ,·1ere instructed to en­

h2nce their erect ions " .•.. by any me1:..ns except physical manipulDtion". 

To ensure attention to the movie , the sir;nal detection procedure (fl ash-­

ing light ) of Ls::s and Rubin (1969) 1·1as used . 

The dependent me2.sure us ed by Rubin Bnd Henson (1975 ) \.'as cir cwn­

fer ence chan..i;e r epr esented as percent2.ge of full erection . The r o.nge 

was from baseli ne fla ccidity ( 0;,; ) t o an empirically determi ned f llll er ­

ection (10o%). Gr2.phic data presented for each subj ect 2. cros s t he four 

conditions cont 2ined a consider&ble amolmt of unexpect ed vari at i on . 

T\-.ro of the subjects aver&ged l es s th2n 20'/o of full erections during both 

"relax" conditions but the aver rge i ncreased to over 7C% in the "er.hance " 

condition, and t o over l+o% in t he "f2.ntasy 11 condition. On the other ha­

nd two other sub j ects produced sizeable erection:::; 1·1hich aver2.ged over 

6o% i n 211 condit i ons. However the highest average for both sPbj ects 

occured in the "enh.s.nce " condition and the lowest in the "fantasy '' con­

dition. The r emaining t wo subjects produced sizabl e erections during 

the first "relax" condition , but responded erratically dllr ing the final 

three condition:::: . With the l ar ge variation shovm by individ'.l.al subjects 

acros s each of the conditions there i s insufficient evidence to conclude 

that subj ects ,,;ere able to comply with instructions in any consistent 

fa sh,ion, 

The authors classified the subj ects into t wo r;roups on the bo. sis of 

their r esponses to the "enhance II condi t:i.on and anal yzGd the de t 2 .fro;n 

four subjects tiho had shmm sizeable responses in t hat. condition. Th0 

necessity for such s eJ.ected d2t t.1 analysis indicated th2.t the reli ability 

of the dat a a cro s s sllbjects was very limited, The erections D. Ch ieved 
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by sub j ects in e,,. ch of the conditions ranged from r .inirnur:1 to rnaximurri , 

althoueh thf;r e Eppeared to be a tendency f or erections to be s l \[htly 

smaller in t he "fontasy" condition when comp0red to the "enhc.nce " con­

diti on. However , the "enhance" condition alwc1ys preceded the "f antasy" 

conclition 7 so the tendency could have resulted from habitua,"ion to the 

experi mental situation. 

In the s2sne year Rosen , Shapiro and Schwartz (1975) p1..:bl:i.shed a 

study in which experimental subjects, provided with f eedb2ck and rew2rd 

but no eroti c stimuletion, ,-.re r e compar ed to yoked controls. Pn2.l ogue 

f eedb2 ck was provided by varying the intensity oi a light :in the exped.­

ment al chamber with changes in circurnf erence. There were six trials in 

each of t wo 20 minute s essions . For experimental sub j e cts each tri2.l 

was progr ammed t o continue either 1L11til they h2d r e2.ched a pre- set cri ­

terion or 100 secor1ds had elapsed . At t he end of ea ch trial a bonus 

light (25¢) was illuminated if the s ubject nad rea ched the criterion . 

The yoked controls received the s 2!lle l ength and number of rewar ded trial s 

as their experimental counter parts , but non···contingently . They received 

no analogue feedbe.ck stimulation, It is i mport2.nt to not e that the du­

r ations of the t r i als for the control sub j ects were pre-determinded by 

the l ength of time it t.ook their experiment al partners to reach c:i.--ite­

rion. 

The dependent ~easures were: (1) change i n penil e circwnfe r ence 

from the begin..Ylin.g to the end of each trial , and. ( 2 ) percentage of tri2.ls 

on which subj ects reached crit e::.'ion . Poth t hese meas ures sho.·red sie;ni­

ficant differences between croups . Unf ortunately-, both arc very suscep­

tible to a bias vihi.ch may have been opernting ar;l!inst the control group . 

Previous ST,ud.i.es ( c,g . La\'lS :' nd Rubin , J.969) have shovm considerable 
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var iation in the time it t akes a subject to start getting on erection 

as well as in t he time it t akes to reach peak erection . The pairing 

of a relatively s low experimcntel subj ect with a f ast.er control should 

not r esult in a bias aeai nst the control tecaus e there would be ample 

time for him to reach max:i.nm'T: erect ion on any trial . There viOuld be no 

bias against the experimental subject because he v;ould have had up to 

100 seconds to r each maxi :nurn . No bias is present in the case of combin- . 

i ng a slm-1 experimental with an equally slow cont rol, or i n the ca~ e of 

a f ast-experiment al with an eq_u2.lly f ast control. However , in the case 

of the f&st experimentc1l peired 1•.rith a slo\·, control there i s a bias 

against the l atter, bec.s.use he ..:ould l c1ck the full 100 seconds to recech 

his maximum ootential. 

Some of the dJ.fference between the groups may have resulted from 

the feedback/financial r e·,1ar d treatment . There i s , unfortunately, no 

Hay to tell how much of t:ie difference was due to the treat rient 2nd how 

much was due to the bias agai nst the control group. But the dudy was 

interesting for the following res.sons. First , it involved a comparison 

of a biofeedback condition wHh a non- biofeedback condition which was 

not confounded by concurrent differences i n instr uction as the Price 

(1973) study was . Se cond , both groups r eceived their treatments in the 

absence of erotic stimulation. Thir d , the treatments were follm·1ed by 

some appe.rent diff erences bet1-:een groups . 

To summarize the findings of the studies deal iDE, with incrc3scs 

i n tu~es cence , human males c~n apparently increase penis size as a. re­

sult of simple instructions ( Laws and Rubin , 1969 ) but this nbilitywa.s , 

at J.e&st slichtly, enhanced by providi ne erotic st ii;iule.tion (Rubin and 

Henson, 19?5 ). In the pr esence of eroti c stimulc::.t ion men c,m maintain 
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erections lancer v:ith bio-feedback than without ( Prj_ ce , 1973 ). This 

effect i s qualified by the eff ects of instructional differences . Finally , 

even in the 2.l>se:1ce of erotic stimulation sub j ects can i ncrease their 

erections and c.ttain a pre- set criterion but this c,bility is enhanced by 

the provision of feedb.::: ck c.nd financial rewar d (rto::en , Sh.s.piro and Sch­

wart z , 1975 ). 

The above SlJ!T'Jr;a r y ind.i.cates the need to det errnL1e the effects of 

feedback not confow~ded by the sequence of various ,·.-ithin-subj ects stages 

or the effects of simultaneous differences in instructions . It also in­

dicates the need to equ.2.lize the amount of time provided for each sub­

ject to reach his full erect ion . Also, there has been no test of the 

potentially enhancing effects o±: pr ovidint; subjects i·:ith erotic st:iJnu­

l ation al ong with the f eec.b2.ck. 

A very recent study by CsiJ.l&.g (1976) attempted t o compare the ef­

fects of four diffe:rent stimulation/ feedback conditions . The r esponses 

of six patients sufferi ng from erectile impotence were corr.par ed with 

t hose of six volunteers with no erectile dysfunction . Each subject 

served in each of the foll01;ring conditions: 

1. no eroti c stimulation , no f eedback 

2. no erotic sti rr.ulc.t i on but visual and auditory f eedback 

J . erotic slides , no f eedback 

4. erotic slides \\-ith visual and auditory f eedbad: . 

The conditions were administer ed in the same order , once a day for ei ['.ht 

consequtive days . 

Analysis of Variance 1-rith four f act ors ( 2 .x 2 x 2 x 8) showed only 

one interaction to be s i gi,j_fic a.nt . Dai ly circwn.f e.rence chances decr eased 

over the eight c~n;ys for the normal s but increm,ed for the patients . 
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The r esult s should be i nterp1·eted ·with caution because there were mctho­

doloei cal problems with the study \·:hich require further- clarification . 

For example , the 2.ut hor states that the normal subj ects habituated 

to the experimental situati on caus ing the decrement across days . Passi -· 

bly they progressively lost interest as the experir..ent continued , and 

accordingly sho:•1ed a. decrement in circumfer ence changes from d2y to d2y. 

I t is likely that the decrerr.ent would have occurred clso within each 

day, with the result of confounding conditions with seq:1ence and a bic.s­

i ng against the feedback and eroti c stimulation conditions because they 

al ways occurred l ater in the sequence. 

An l.lI'..fortunate problem with the analysis \'12s that it compar ed .feed­

back with no fee dback and erotic with f 2ntasy conditions using the 2ver­

aged d~ta from all eight days . Any effect &pparent at the end of train­

ing might have been blanketed in the overc.11 analysis . 

The present study i nvolved 2.pproximatel y t he s&me conditions as the 

Csillag (1976 ) s tudy but an indep-.·ndent groups design and a massed trials 

procedure were used. The intention was to optimize t he likelihood of 

differences being signif i cant and uncomplicat ed by design flaws . 

Specifically, the design was a 2 x 2 f actorial i·rith two dependent 

nieasures. One of the independent variables 1·1as type of visual s timu­

l ation, erotic or non-erotic (variabl e S). The other independent vari­

able involved two levels of "biofeedback", contingent 2nd non-contingent 

(v;3.ri able F) . The four groups constituted by combindions of these tHo 

variables were : 

Group BF- E: biof eedback , erotic colour slides 

Group BF-L: biofeedbo.ck, l andscc:.pe colour slides 

Group YC- E: yoked control, erotic colour slides 
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Group YC-1 : yoked control , l andscq ,e colour s lides 

I3F ,e nd YC constitute the bm level s of v2rieble F, while E and L con­

stitut e the two l evels of variable S . 

From cited literature the fol lowiriz were selected for examind i on : 

Hypothesis I: 

Hypothesis II : 

Hypothesis III: 

Sub,j ects provided i·lith Enalot:ue fee dback contiY:e;ent 

upon circumference changes shouJ.d att2.in higher le-· 

vels of twr,escence th2n subjects provided "rlth simi-

. l ar but non-contingent stir:.ule.tion . 

Sub j e cts receiving erotic stir.,uJ.2tion should c.tkin 

higher levels of tumes cence t h2n subj ects not so pro­

vided. 

There may be an enhancing effect of erotic sti mul2 -

t ion on biofeedb2ck tre.inin.£:; l e2ding to a si5nifi­

c2.nt interaction between t he effect of feedback 2nd 

erotic stimulation. 



M E T H O D 

S;:b i ect s : Th:i..rl,y- si..x males we r e recruited by t elephone from a list 

of volun ~,eers from th0 Uni.. ver s i t y of Victor i a 7 Psycholocy Depart:r, e:r. t 

sub j ect po ol , OrJy vol unteers who ~;ere at l sast 21 years old had been 

i ncluded on t he l i st . AL. t he UJnc o.f the phor.e call 2.11 potential sub-

j ects 1-:ere i nf or rr:ed t ho.t they mic;ht be e:,~osed t o er ot i c slide r.1at cri al 

and cod- decline to pa:cticipate if they night be o.ffended by i t. One 

subj ect r efus ed to pa :i'.'t icipatc c1t thd point, The age r .::.nged between 

21 and L~O year s . I !lforrr:a l questioning E.t the begi nning of the e;q _ieri ­

ment revealed no sexuc.l dysfunction . & ch subject 1-:as pai d $2. 00 fer 

p2rtici pc.ti ng . Due t o t e chni cal diffi culties ;-;ith the pol ygr2.ph durine 

the r ecorcin0 session, t he records of t 0.-,o sub j ect s had t o be r eplaced 

by those f r om two additi onal subject s . The dif fi culties were not r e­

l at ed t o experimental conditions . Also, one subj ect declined partici ­

pat i on after t he measuring device 1·1as described , and 1vas repl aced . 

Stir::uli : T1'1'ent y-£'our 5 x 5 c,,1 col our slides were made from erotic 

pictures t aken from popular men ' s rnag2.zi nes. All had been judged high 

on sccles of attr2ctivenes s 2nd eroticism (Penner , 197Le ). The non­

erot ic slides were 24 s cenes of landsce.pes v:hich had been cho s en to ap­

proxilnat e t he light i nt ensities emi tted from t he erotic slides . 

Rosen , Shapiro and Schv:artz (1976 ) suggest that r el cJ.xed subj e cts 

ar e capable of l o.r ger and smoot her tur.:escence records tho.n s ubj ect s who 

;:ir e mor e tens e . To optimize r el 2.Xat i on 7 t 2.ped Mozar t picmo concer t os 

wer e provided . The l ist of musical selections 2:0:)ear s i n Appendix /\. 

A~n2 r ~tus : A s chematic diacr arn of the experimental appar atus i s 

shown i n F:i.curo 2 . Chafl[:es in peni l e circwnf er cnce wer e measured by a.n 

EKEG El ectroni cs ( Vor:c:ouver, Britis h Columbia ) pe:ule pl cthysmogr o.ph . 
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The device 1·1-s ::. essentially the same as the one des cr ibed by R:mcroft , 

Jones and ?u.llan (1966 ). It hcd been constructed from 8 cm of 4-,5 rrnn 

r ubber surt.:;icel tubint.:; which 1·1as tightly packed Hith carbon dust. The 

ends were sealed and joined by a short cord. Electrical leads were in­

serted throueh t he tubinG to make contact Hith either end of the c&rbon 

packing. As the circvmference of the rubber r ing Nas incre1sed, the in­

ter particul2te pr essure in the carbon dust decre2.sed , increasing the 

r esistance to an electrical current passed throU£h it. The po1,1er source 

w2s a 1,25 Permac:ell dry cell. The restine; l evel of the plethysmogr aph 

was 70 oms. The calibration was checked each da.y by using internal c2-

lipers to stretch t he ring 5 rr,_rn and evaluating the resulting polygraph 

pen deflections for consistency. 

Changes in electrical potentiel were recorded in duplicate on hm 

chan.,.1els of a Grass Model 7 _polygr 2ph, The polycr2.ph pen defl ections 

for experiment2.l subjects .-,ere clso r ecorded on a Sony tu.pe recorder 

Model TC-366-4 by transmitti..'lg the output from the J6 terminal on one 

of the pol.ygr aph channels to the t ape r ecorder via a Vetter frequency 

converter. 

The l ayout of the sound attenuated , temperature controlled experi­

mental chamber i::; shown in Figure .3. 

Stimulus slides were projected from outside the che.mber onto a 

0. 6m . by 1. 2m. s creen inside the charr.ber by a Kodak , Ekt;;.graphic model 

2F slide projector. Nusic 'lvas provided through Procom model PRJOOO head­

phones from a Sony model TC-357-4 tape recorder. 

Procedure; The full text of t he i nstructions to the subjects ap--­

pcars in Appendix B. Briefly, they 1•1ere asked to i ncreese their erec­

tions durine desit;nated experiment al periods by any means , in~J.uding fan-



t asy , but not by physical rr,"niplll2tion or by contrcction of the mus cles 

in the groin 2. r ea . 

F..ach subject i·1as instructed to place the pl et hysmoeraph proY.iJri.c.l 

to the coronal ride;e ?..nd extend the leads over the top of his t r ousers . 

This was done pri vate.ly , in a separ ate room . Then he 1-:2s seated in the 

experi ment;,.l char,,ber , t he plethysrr:ograph leads were coru1ecteci to the po­

lygraph terr:iinal in the e)..l)eri,Tental chamber and t he procedure w2.s ex­

plained . A cli2.gr c:.m depicting the sequence of experir.1er.tal eYents is 

shovm in Figure 4. 

To provide feedback t o exper imental subjects , the output from the 

J6 terminal on one of the polygr aph channels w2s connected to a voltmeter. 

The meter i·i&S illurnin2.t ed duri ng appr opri ate e}.'J)erirr.ental pe::-iods but was 

not observable during other periods . 'I'he full excursion of the :nete:c- i n­

dicator m:?.s · f rom 1!10 o' cloc~" to "2 o'clock" on the rr.eter f c ce and was 

e djusted to represent the full excursion of the polygrcph pens . 

To provide eD ch control subject with yoked "fe edbe.ck" the t aped re­

cord of their experimental partner ' s circumference ch2.nges 1·1as tre.ns -

mi t ted dir ectly to the voltmeter via the Vetter fr equency converter . 

This procedure pTovided the yoked sub j ect with the exact sequence of the 

meter oscillations produced by his experimental counter part. 

Experirr.ental subject s Here informed of the signifi cance of the me­

ter and we::-e told that movement of the indicator to the right me2nt in­

creD sed ci rcur..ference. Yoked sub j ects wer e not i nforr.1ed of the true 

significance of the oscillations 1 but 1·1er e instructed to pny at tention 

to them because of possibl e erectile enhancement . This i nstruction ,-rns 

included to en.sure that control s ubj ect ::; would pay at t ention to the me­

ter os cillations< 
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After the pol ygr c:.ph rn.a chine was calibrc.ted and runnin£: , the subj ect s 

\•;ere instructed to contrci ct the ( is chio- and bulboccvernosus ) mus cles a t 

the base of the penis to provlde an exemple of the contr a ct i on conf igura­

tion on the polyo ·aph r ecord . AJ. so , they ,·,er e told not to contract thes e 

muscles during the experiment because they j_nterfered ,·lith the r ecordine 

&nd could be detected . 

After instruction, each subject was l eft al one in the chwnber, the 

lights were dimmed and the musi c corr.rnenced . 

Each subject initially furni shed three minutes of "baseline " rnec:?sure­

ment of f lacci d penis circumference prior to being shoi'm an erotic slide 

for one rr:i nute . 'I'he response to this slide , the l atter bein13 the s ame f or 

all subjects , 1·:a s used as a final c2.libration che ck of the pol ycraph re­

cording channel s . After the calibration slide period , b~seline measure­

ment resumed for a further two minutes , immedi ately followed by t he .first 

stimulus slide and successive ones , at one minute i ntervals , tmtil all 

24 had been shm·m . All sub,jects were shovm the slides in the same order. 

During periods when no slides ,-,ere being shmm, a de.rk blue tint was pro­

j ected onto the screen. 

Each subject was r andorr.ly assigned to one of four experiment al con­

diti ons defined as f 01101-.rs : 

Biofeedba ck ,rith erotic s lides - the sub j ect was instructed to use 

the f eedback of h:Ls own circumfer ence chanees and the slides to as­

sist him in getting a l ar ger erection. Group BF- E 

Yoked control •vith e1·otic s lides - the subject wc1s asked to pay at-­

tention t.o the met er and use the s lides to ;:;.ssi st hin1 in get ting a 

l art;er erection . Group YC- E 

Biofeedhci ck with l ,:mdsc2.ne slides - each sub ject in this condition 
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was eiven virtually the scI'-',e instructi ons as in the yokecl- erotic 

condition ; that is , pay E.ttention to the meter &.nd use the slides . 

Group YC- L 

The f eedback or yoked "feedback" continued for five minutes after 

the end of the last experirr:ental slide . During this period sub j ect s h2.d 

been i nstructed to get &s big an er ection as possible i·:hile viev:ing only 

the meter. 

Measures : Ch&nges in penile circumfer ence were represented in poly­

gr aph pen deflection from 2 constant line 0.5 cm from the lower edge of 

t he poly[;rE,ph paper and \'/ere r ecorded in millimeters every 10 seconds 

during the e:;,,,1Jeriment al session . All other rr.eG. sures v!ere calcu.12.ted 

from these d2t2. points. 

A pre-experimental baseline measure was calcuJ_2tec. by 2.veragints the 

dat a points . hi.thin the t wo mi nute pre- experiment al per iod . This me 2-sure 

represented the subjects ' pre- treat ment fla ccid state . 

The six dat a points i'lithin ea ch s l ide presentdion were aver aged , 

the subj ect's pre- e:\.'})er imental bas eline ivas then subt!'acted from thi s a.v­

erage , r esulting in t wenty- four indivi.dual "slide scores " f or each sub­

j ect . 

The first dependent measure, terminal magnitude of polysr aph pen de­

fl ection from baseli::-ie , Has calculated by subtracting the baseline mea­

sure from th e aver 26e magnitude of pen deflections on the l ast four s lides . 

This measure r epresent ed the i ncrease in erection size at the end of trai n­

ine; . 

The second dependent me2sure , maximum pen deflections f rom baseline, 

Has calculated by findi ng the maximum pen deflection durin3 the -v:hole 

slide period , 2nd then 2.ver &eing the two points immediately before the 
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point of ma.xirnum pen deflection with the two dat a point s i mmediately 

after. This score represented the peak erection obtained. The 2.vera­

eing procedure was meant to at tenu2.te the effect of a spurious moment2.ry 

peak. 
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RFS ULTS /:I'lD DISCUSSI Oi- I - ORIGINA L HYPOTHF.SFS 

The r.-1eans and st 2ndar d devi ations f or ench eroup on the t wo depen­

dent measures and basel ine ar e shown in Table I . Figur e 5 shows the 

mean i ncreas es from basel i ne att ai ned by each Lroup acr oss blocks of 

four sl ides . 

Prior to any anal ysi s on exper irr:ent al treat ment data , t he presence 

of p:re- existing differences on the basel i ne measure was evaluat ed not 2s 

a st2tistic2l necessit y ( because all t reat ment s cores ar e stat ed as de­

vi ations from basel ine ), but r ather as a met hodol ogi cd consider ation . 

Pre- treat ment group differences could have af f ected t he event ual out­

come . T&.bl e II surnrr:a r izes the Analysis of V2,:>'.'i.snce performed on the 

pre- experimental baseline . There i·1e:re no s i gnif'iccmt diff erences bet­

ween treatment gr oups I al t hough the ciiff er ence beti·1een erotic anci l and­

scape groups appr oached s i gnifi cance (E 1, 23 ~ J .8 , p < .061 ). Since 

i t pr eceded any differ ential oper ations perforr.-.ed on the grot;ps , this 

effect must be accident al , and it i s unrel at ed t o any of the po~.t - tr ec.·.t ­

ment group differences . 

I n the case of a desi gn having mul U.pl e dependent mee. sur es t aken 

from i ndependent groups of subject s in different exper i mental conditions , 

Hummel 2nd Sligo (1971 ) r ecommend thd an overall multiv2r i ate anal ys:i. s 

of variance be perfor-rr.ed on al l the varicbl es simul t aneously. I f t he 

multivcri at e t est i s sis nificant , i ndividual univvriate t es t s on each 

of the dept::ndent mec:sures can then be int erpr et ed . The dat a 1·1er e ana­

lysed by 11;eans of a Mult ivar i at e .Anal ysi s of Vcriance (MANOVA) comput er 

progr &m ( Clyde , 1969 ) using Wilie ' s Lambda Criter ion to t est the sir,n:i, ­

ficancc of the dis cr i minant functi on::; . To ch treatment effect in the de­

sign i s t ested separ at ely and i nvolves a l inear combination of t he vari-
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c)bles such the"!:- the function rr.::.c):i.rr.2.lly discriminates bebieen croups. 

Tccble III shm-rs the results of the mu.ltivariate test of the :i.nter­

a ct ion betHeen the t1·10 treatments 1 2.s well as a sum1r.ary of the wi vari­

ate tests on each of the dependent variables. The multivari cJ te test 

f ailed to reach sicnificance. !-:0 int ere ct ion of the t1·,o tre&tments ,,,as 

evident on either of the dependent varia.bles. 

Table IV shoi·:s the overall rr:ultivariate t est of th:; feedb2ck effect 

and the univa:cic.te tests of each of the dependent me2.sures. Although 

the univariate test of one of tbe r..e2.sures , aver.s.ee rna,s:nitude of the de­

viations from baseJ:Lne at the end of trdning, shows 2. sic;nificant dif­

ference between f;roups 1 the non-significant multivariate test sho:·1s the 

difference to be questionable. 

The multivariate 2nd univc.riate tests of the difference beh.'ce:1 

erotic and land~cepe croups are sho,m in Tc1ble v. In thj s case neither 

the multivariate nor the univariate tests :ceached a cceptable levels of 

significance. 

The me2.n increases from ba seline attained during the five minute 

!!feedback only" per·iod are shown for each [;roup in Fir,ure 6. The aver­

age t umescence of Group BF- E dropped below the pre- experiment2l base-­

l ine and remained there most of the period . Group BF-1 mainte..ined tume­

s cence v-Jell abo,·e the other groups. Both YC Groups maintained approxi­

mately the same aver[ ge level of tumescence as shown during the preced­

ing slicte stimulation period. 

These data fci.l to c.onfirm the effectiveness of the feedb2ck tech­

nique ( Hypothesis J:) or the erotic sti mulation used (Hypothesis II) and 

there w2s no intern ct ion o.f the two treatrr:ents ( Hypothesis III ) . Ho1·1-

ever , the means ~,hown in Table l indicate that ull four eroups showed 



some increase in tUJnescence above baseline . This t endency i s consist ent 

wi th the conclusi ons of other investieators (Laws and Ruoin , 1969 i R.utin 

and Henson, 1975) that instructine sub j ects to i ncrease t umes cence cc:. n 

r esult i n at l east partial erections . 

The group means fo r one of the dependent rr:easures shovm i n Tabl e I , 

maximum pen deflect ions from basel ine , show slight dif fer ences between 

the feedba ck conditi ons BF and YC and l ar ger diff erences between slide 

conditions E and L, but the differ ences di d not 2pproach s i gnific2nce 

on any test. The l ar ge st andard deviations of maximum pen def lections 

from baseli ne , s hown i 1'l Table I i ndi cate a considerable amount of err or 

variance associated wit h t hi s measure. Such vc:riance suggests that the 

erotic stimulati on , c:nd the feedba ck to a l esser extent , wer e effective 

i n enhancing the maxir:ium er ect i on at t ained by some subjects but not 

other s . 

These results 2r e s imilar to those r epor ted by Pri ce (1973) Hho us­

ed a dependent measure si mi l ar tJ the maximum pen defl ections from base­

l ine measure used in t his study . Price (1973) r eports a subst antial 

(but unt ested ) effect due to erotic stimule.tion as ,,,el l as a small and 

non- significant effec t due to contingent feedback . He al so noted "··· 

wide :individual dif ferences in r esponding and the dat a were not normally 

distributed ." 

I n t he pr esent s t udy the maximum pen deflections f r om basel ine 

measur e apparent l y contributed littl e more t han er r or variance to the 

multivari ate t est s on both dependent measures . As such i t s val ue in 

f ut ure studies in thi s ar ea i s questionabl e . 

The other dependent measure , ter mi nal rnc::gnitude o.f the deviation 

f rom baseline at the end of t rcJininG, showed more prsr.rising result s . 



Altho~h t he erotic .slj des were 2.ppar ently i.neffcctive in enhancinc 

erection , the subjects in the BF Groups tended to show l areer ci rcum­

ference increases by the end of training than yokec. control s ubj ects . 

\1/hen asked 111·/h2t did you think of t he s l ides?" durin[; the post- ezperi­

ment e. l debriefir:£ session1 most of the subject s i·Jho had seen t he erotic 

slides i ndicated individual pr eferences for specific sli des but found 

t he slides , ovcre.11 , to be u.11exciting. Some subjects also noted that 

the change from slide to slide disrupted their fant asies . The use of 

an erotic movie instead of a series of slides mi ght have resulted in 

gr eeter ,rnd smoother circumference i n c:-c&ses , but it might &lso have 

deterred subjects fro~ att ending to the f eedback stimulus . The proce­

dure of providing erotic narr2.tives ..rith vlsual feedba ck , as 1·,as done 

by Price ( 197.3 ) lT:2.y be a more effective method. 
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RESULTS JJ:D DISCUSSION II - POST HOC .LJ:/:..LY.SES 

Examination of Table I reveal s that the terr::j nal m2.gnitude me&.sares 

show different degree s of variability above pre- experimenta l baseline , 

depending on \·1hetber 2 fe edback or yoked condition follov1ed th r. baseline 

condition . The effect ,-.'as most pronounced in the group receiving erotic 

stimulation as well as biofeedback , but both of the fe eJback groups showed 

vari:mces in term:i nA] er e r. t.ion t hat. ,·w re consj dPr&hJ.y ereater than the 

v&ri2.nces shm·m by the ;yoked control groups . There ,-.,er e sever al possible 

implications of the BF/YC differences in vari2nce , or:e being that biofeed­

back ( relative to yoked stimulation ) works ext:-emely effectively for pa r t 

of the ti.rr.e , but so as to increase the v2riance r::e c:: s i.:re c r ec:.t l y , the mean 

only s lightly , and t hat this effect i s furhter E.mplified by concurrent 

erotic stimulation. First , however , i t is r,eces sary to 2.s certai n by post­

hoc analyses whether the v&riance differ ences ere s i t::nificant and whether 

their origin is i n bet, :een- subjects- witnin-groups Ol' ,,:ithin- sub jects- uithin­

gr oups v2r ictions . Po st - hoc anal yses incrcc:se the chance of capit2lizi ng 

on chance differences and should be vieNed 1·rl th c2ution. However , they 

ar e useful t o suggest ter:t ative hypothesis for fut ure tes ting . 

The purpose of the fir s t post · hoc 2.nalys i s w&s to determine -,,;hether 

the Groups differ ed s i gnific2.nt l y in "Hithin-group " v2r idion . Sever&.l 

alternative t ests 2re cvcilable . Three of them , t hose proposed by H2rtley; 

Cochr an 2nd R:rtlet t , ar e oversensiti vc to dep2rl ures from nor mality 

(Hiner , 1971; Keppel , 1973 ), Another test , pro_osed by Levene (1960 ) is 

particul2:!'ly 2.ppropri2te here because it has been 3h0vm empirically to 

be sensitive on1y to heterogeneity oi' vrlthin- croup vaiances . The test 

cons i s ts of an ordir.D ry 2n2lys i s of vc-.riance performed on trnnsformcd 

s cores . The trnnsfo 'med s cores are rE.ferred to c.:s 11 Z s cores" but ore 



- 35 -

mer ely devio.tions of t he: oricinal r a1: scor es f'rcm t he c roup rr.c2.n expr es­

sed 2.s absolute val ue s in the orir.;inal rr,etri c. ( The more f 2JT1iliar "Z" 

s core is also a devi 2tion s core but i s expr essed i n standar d deviation 

unit s ) . The t rc:msfom ation of the present dat a involved subtrc.. cting 

each subject ' s r;iagnit ude of pen deflect ions above baseline from the group 

mean for the s ame dependent mecsure , and expressing the r esult in abso­

lut e terms . 

The means and .standar d deviations of the trc:nsformed scor es are 

shm·.11 for each group in Table VI. Table VII surrn;2rizes the An2lysis of 

variance on t he tr~nsformed dat 2 2nd indicates 2 significant difference 

in the within- r;roup vc:.riation of t he f eedback condition co1::par ed to the 

yoked condition (I 1 , 28 = 7. 22 , p . 01 ). A similar anal ysis }•erfor.T:ed 

on the baseline measures f ailed to yield signifi cant differences . Such 

anal ysis indicat ed th2t t he beh,een- suo i ect vc.ric.tion ,·rithin t he f eed­

back condition w2s signifi cant l y gr eat er than within the yoked condition. 

This suggested that there mi ght be different within-subj ect v2riations 

within each of t he groups over t he data points of the l ast four s lides . 

The calculation of the within- subject variation was as follows : 

The measure that formed the basis for the transformation used in 

the f irst post-hoc anal ysi s was the average of "slide s cores" 21 through 

24. As previously des cribed , "slide scores" were the aver aees of the 

six data point s within each slide pr esentation , expressed as deviations 

from besel:i.ne . T}ie variation across the six do.t a points within each sJ.ide 

present ation s erved as the bas i c dat a for the second post - hoc analysis. 

The st:m dard devi at ion of the distribut:Lon of each subject ' s scor es with­

in eci ch slide \vcr e cal culnt ed . These calculdions resulted i n four 

st andard deviations for each subj ect . The avera13e of the four v:as the 
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dependent variable i.n the An2lysis of Variance sumrr,a rized in Table VIII 

which sho.·1s a significant difference in the average stand2rds deviations 

in the feedba ck condj_tion corr.pered to the yoked condition , ( F 1, 28 = 

6.92, p < .02). The results of the analysis of variance and the group 

differences depicted in Ficure ? indicate that the 1\rithin- subject v2ri a.­

tion in the feedb2ck condition was signific2ntJy gr eder than in the 

yoked condition . A similar analysis of data points across the baseline 

period failed to yield s i enificant differences . 

The first post hoc analysis indic2t ed that the between-subject 

va.riation within the feedback condition wa s significe.ntly greater than 

the bet.·,een- subject variation in the yoked condition. I n other words , 

the scores in the feedback condition had a · Hider disper s ion about thei~ 

mean than those in t he ;yoked condition . The second post ho c an&lysis 

indicated that the within- sub j ect variation ac1·oss the l ast four slides 

a l so 1vas signifi cantly greater in the feedback condition comnared to the 

yoked condition . ,Similar anal ysis of the b2.seli ne measures fciled to 

i ndicate simi lar differences prior to the commencement of training . 

A third post hoc analysis was done to deter mi ne the consj_s tency 

of the tumescence levels shown by individual subjects a cross the 1ast 

f our slides. The measures used in this analys is were the "slide scores " 

obt 2. ined by each subject on slides 21 throueh 24 . The intercorrelation 

coefficients in TE,ble IX show that the yoked subjects were rr,ore cons i s ­

tent from slide to s lide than the feedback subject s . 

These three a.ndyses SU£f;e~t th.::.t the f eeciba.ck t echnique er.ployed 

her e produced i ncrec.:scd H:i :thi12. cmd bct·.-:een sub j ect vc.:ri ,st ion . This 

effect \-.'as not, evident in the yoked control subjects . However , there is 



a possibility thnt the3c a.nalyses have capitalized on chance variation . 

Also, the procedure of analysing standard dcvj_a ticns is not r efer enced 

in the statistical literature and is open to future reviet1 . However , 

the post hoc analyses were intended only to be 61.tides to further re­

search , particul2rly resea:cch on the possible phasic pr ope:::-ties of bio­

f eedback applied to penile er ection . 

GF:T'rE?,.AL DISCUSSION 

Perhaps the most import ant conclusion to be draim from this study 

i s the r ealization of the need for more basi c r esearch on the variables , 

and more par ticularly the inter2ction of those variables , that affect 

biofeedback trRining of erection . As Price (1973 ) and Rosen, Shapiro 

and Schwartz (1975 ) suggest , preliminary studies in this .field have 

tended to suggest more questions than they have answered. 

The erotic stinnL1ation used in the present study f ailed to produce 

much difference between those subjects receiving it and those receiving 

t he l andscape sli des . The reason may have beer- the erotic quality of 

the slides themselves . Subjects reported that the slides wer e in gene­

r al unexciting . It could also have been the method of presenting the 

erotic stimulation . Each slide l asted for one m:Lnute only, there were 

necessary brief interruptions as the slides cha:nged , with diff er ent 

slides being presented after arbitrary fixed intervals . This procedure 

would tmder st2nrlably interrupt any att empts at fantasy , There was no , 

by the subjects , menu on of the potential disruption caused by the re­

quirement to divide their attention between the slides and the f eed­

back met er , although this may h2ve cont:ributed to the problem . Possibly, 

presentat i on -of the erotic stimulat ion and the feedba ck stimulation 

in diff er ent modes I as Price (1973 ) did 1 \,ould avoid these methodolocica1 
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problems. 

Feedback t ended to i mprove terr-:inal tumes cence , but t he BF-YC dif-· 

ference was not significant statistical l y . The planned and unpl anned 

analyses stl[eest that biofeedback did en1ance t umes cence but in a hiehly 

varj_able f c:shi on . The i ncre&se in variability was evident not only be­

tween subjects at the end of t:c-dninz but al so within subjects across 

t he l as t f ew minutes of tra i ning . 

It is cle,1r that pictures of nude f emales have considerable erotic 

interest for men , and i t i s generally accepted that such pictures ini­

tiate fantasy and i n turn , full erection in var ious r eal- life situat ions . 

However , the pictures did not have this effect in the labor atory ; Table I 

indi cates t hat aver age at best , only 60 percent of aver age peak erection 

and usuall y much less . The pe2k erection itself never c2.rr;e ( by subjects ' 

reports ) close to full erection , I t i s clear that in t he fullycloth ed , 

novel, perh2ps t hr eat enine labor2tory- situation , erection w2.s consider­

ab: y inihibited relative to what would be achievable in more normal cir ­

cumstances . 

Given t h2.t the erot ic stirr:uJ.us effects were subject to inhibition , 

there is every reason to believe that the biofeedback effects would be 

subject to sirnil e.r inhibition. In ot her wor ds , an exper iment such as 

t his one, in a highly emotionally- sensitive area such as the male sexm .. l 

r esponse , i s very much subject to Type II, or beta errors , the erro~s of 

f ail ing to r eject the null hypothesi s v:hen in fact it shoul d have been 

r ej ected . 

The present f indings , while disappointing , ar e t herefore understand­

able . 'fhe origi r,.a l hypotheses 1 b2.sed upon an expect D. tion o.f gener al, 

consistent , ongoing , and systematic with-in-subj ects and l)etween- subjects 
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erectile effects , were formulated in the usual way to s how between-e;roups 

differences i n ::-1vernge tumes cence , but expectation of such r eliable be·­

he.v.i.our w2s probably overly opt:i.r.,istic when the fri able m,ture of the 

response within a laboratory ccntext i s consider ed . rlhat \·/as found in 

the post-hoc cnal yses was wh-s.t , with gr eater foresi ght , mi ght have been 

expected: that bi ofeedback t enc.ed to increase t umes cence sorr.e of the 

time , and for some of the subj ect s; also tho.t this effect vies accentu­

c.ted by pY-ovi sion of erotic st:r:uli , but again, onJ_y some of the time 

for some subject s. If one uer e to assume that the "best" performD.nce 

of the 11best" subj ects in each group typified potentinl per formance 

in l ess i nhibited circumstance:::- , then the origi ne.l hypotheses mie;ht have 

been supported . 

The pr esent study w2s not designed to exarr:ine the i ncreas es i n v&r­

i ability i n any decisive w&.y , but the phenomeno:-i i s i mportant &nd wort hy 

of further i nvesti gat i on . The 2ppar ent phas i c increases brought about 

by t he biofeedback training could have implications for cliniccl and 

purely exper i rr,ental research. In clinical studies of erectile dysfunc­

tion biofeedb2ck tr2.ining 1:1 2.y serve to increase the operant level of the 

r esponse r:iaking it amenable to further shaping by other , stroneer r ein­

forcement procedures. In purely experiment al research Rosen , Shapiro 

and. Schwartz (1975) have reported that increases in marked heartrate in­

cr eases and irrec;ular respir2.tory patterns wer e as sociated vrith irregular 

tumes cence records . More rese c. rch on the relationship bet ween erectile 

processes and other autonomic r esponse systems is needed . A stronr; case 

can be rnade for future r e~:earch, if it is to be decisive , to occur in 

l :i.f'e situations consi der ably r..ore natural and l ess i nhibiting than the 

psychophysioloE,ical labor atory . Thi s would be necessary in order to de-
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monstrate reJ.ie.bly the phenor:1enon in question , 2nd to provide c:: bo.s e 

for extension of the research f indings to clinical appli cations . 
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TABLE I 

GROUP HEANS AND STANDARD DEVIATIONS ON THREE HEASURES 

I N M1 LLII·IETffiS 

DEPENDENT HZASURES 

PP..F.r TER.i-ITNAL MAGNITUDE i-iAXL-,1.Jl-; PZi"J 
EXPER.H @~T Al OF PEN DEFLEC TIONS DEFL}~ TI 01 '.S FR.OU 

BASELINE FROi-1 BASELINE BASELi iB 

STD. 

I 
STD . STD . 

1-iEAN DEV. 1-iEAIJ DEV. EE.AJJ m,7!. 

FEEDBACK h-78 3. 91 4. 76 7.J5 23. 67 19 .12 

YOKED 4.37 · 5.86 2.00 3 .08 17. L,J. 18. 29 

FEEDBACK 1.75 2. 65 7.72 4.91 12.96 11.36 

YOKED 1. 89 2. 69 3.17 2.71 lli,.22 16.22 
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TABLE II 

/il:AL.'SIS OF VAr'i. I/\.NCS SlP.-ll:lARY mJ F..x?Eiili-ir.I)TAL BASELINE 

SUH OF SQUARES df I-iEAH SQUAH.ES F 

FEEDBACK 0.16 1 0.16 0 .01 

SLIDES 60 .80 1 60 .80 .3 .80 

FEEDBACK X SLIDES 0 . 59 1 0.59 0. 04 

RESIDUAL 41!-8 .01 28 16.00 

TOTAL 509.56 31 

p = 

. 92 

.06 

.85 
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TABLE III 

!.1JLTIVARI ATE ANALYSIS OF VARIANCE .SUI-n-JARY TABLE 

ON TWO DEPE!-iDENT VARI ABLr:S - TE:.T OF II-;T?r~ACTION fil'?ICT 

I1ULTIVA..B.I ATE TEST OF FEEDBACK X SLIDES 

F df(hypothesis) c1b( error ) p = 

0.77 2 27 .47 

UNIVAH.I ATE TESTS 

Variable Me2n Square f (1, 28 ) D = 

Terminal H2gnitude* 6. ~-4 0.27 .61 

Maxirnum-JHE- 113 . 25 0 .41 .52 

* Terminal maenitude of pen deflections from baseline 

** Maximum pen deflections from baseline 
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TABLE IV 

l-1ULTIVARIATE /JIJALYSIS OF VARIANCE SUI-J:··1ARY TABLE 

ON TWO D:i2":PEI'IDE-;T V!'...°itI ABLE - TEST OF FE.i~DBACK EFFECT 

MULTIVARI ATE TEST OF FEEDBACK 

F df(hypothesis ) df( error) D == 
~ 

2.61 2 27 .092 

UNIVARIATE TESTS 

Variable r-:Ie e.n Squares E (1, 28 ) p == 

Terminal N2gnitude* 106.43 4-M~ .04 

Haximum** 50 . 00 0.18 . 67 

* Terminal mngnitude of pen deflections from baseline 

** Maximum pen deflectjons from baseline 



45 

TABLE V 

HULTIVP.RIATE ANALYSIS OF VARIANCE SUHMARY TABLE 

ON TWO DEPENDENT VARIABLF.S - TFST OF SLI DES EFFECT 

HULTIVARI /~TE TEST OF SLIDES 

F 

3.24 

UNIVA.TU ATE TESTS 

VariabJ.e 

df (hypothesis) 

2 

Nean Squares 

Terr.1inal Ha.gnitude* 33 .95 

Maxim urn** 386./+2 

df(error ) 

27 

E (1, 28 ) 

1.43 

l. lil 

* Terminal magnitude of pen deflections from b2seline 

** !1ayJ.mum pen deflections .from baseline 

p = 

.06 

p = 

.24 

. 24 
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T/:BLE VI 

GROUP I:EAJIS jJ:D STAHDJ.3!) DEVI ATIONS FOR TR/u JSFOill Jm 

SCO?ES .l',CCO~DETG TO LEVENE (1960 ) 

CONDITIOI:S r-J.E!'J~ STA.Im.ARD DEVIATION 

FEEDBACK 5.33 4 .• 65 
EROTIC 

YOKED 2. 62 1. 28 

FEEDBACK 4.39 1.41+ 
LANDSCAPE 

YOKED 2.11 1.51 
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TABLE VII 

/1NALYSIS OF V i\RI.ANCE SUHr·lA.rtr TABLE ON TRANSFOPJ1ED 

SCORES ACCORDIEG TO LEV:R\l~ (1960 ) 

SUM OF SQUARES df HFJJ·J SQUARES F 

FEEDBACK 49 . 74 1 49 -71+ 7 . 22 

SLIDES 4.23 1 4 . 23 0.62 

FF..2DBACK X SLIDES 0.36 1 0 .36 0 . 05 

RESIDUAL 192 . 87 28 6 . 89 

TOTAL 247 . 20 31 

D = 
" 
. 01 

.44 

. 82 
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TAELE VIII 

ANALYSIS OF VfiRIANCE S'UI·2·'.ARY TABLE ON AVERAGE "WITHIN 

SUB,Jll:'e, STMW!JW DEVI/:TIO!JS OH THE LAST FOIB SLIDES 

SUH OF SQUARES di' MEAN SQUATIES F p = 

FEEDBACK 919.88 1 919.88 6.92 . 02 

SLIDES 8.31 1 8.31 0. 06 .80 

FEEDBACK X SLIDE:s 15.92 1 15. 92 0.12 .73 

RESIDUAL 3721.24 28 132. 90 

TOTAL 4665 .35 ~, 
✓-
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TP.BLE IX 

cmRELATION HATRIX SHO:-rIHG I HTERCOHRELATION COEFF­

JCIEIJTS OF "SLI DE SC0:(E3 ON LAST FOUR SLIDES 11( P~J ? SOi'l r) 

FEEDBACK SUBJECTS YOKED SUBJECTS 

SLIDE 21 SLIDE 22 SLIDE 23 SLIDE 21 SLID:ii: 22 SLIDE 23 

SLIDE 22 • 92-r, • ;_,6 

SLIDE 23 .54 .30 -59* . 86-¥.-

SLIDE 24 -.11 -. 09 .31 -70* -74* .85* 

* p less than .01 
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Vi w;; l di : Concerto i n }. r..inor for f lute , t-.-:o violi::::s and 

conti nue . 
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A P P E :; D I Z D 

I ' n~ s ure you reJlize , (:.:; ubjc::::t ' s n;::; :-.e;) , th2.t r: ,sny people h2vc Ph;y­

sio1ocj_col !)roblc;::r:,; 1·,hi ch mc1kc it difficult , if r.ot i mpossible to h0vc 

a nor;~;~l sex life . for r.1cn this u~ually sho·,•;s up 2.:: 2n incbility to cct 

an erection , Up w1til a fC:\·I ye2..rs 2.r;,o r.1cn ,:ith ti :e:;c ki nds of pr·oble;.1s 

1·1erc sir;-:ply out of luck , very little could be d.o!!.c for ther:1
, Sor:, e ,-,ere 

too c;-;:b2.r2.ssed to even talk to thci!' cio ctorE• about t:1c proble~:, . l'.;;_ybe 

lfasters and Johnson broke the ice, but nO\', peo~le believe they h::vc a 

right to a normal sex life; e,nd 2.re &s)dng for t::.s:~ c.~::y . 

A number of people h 2.vc been ,·:orJrci.115 on this :::;:·ocler;-i in C2.nc:.dc: 2nd 

the U.S. 2.nd h2.ve J1c:d some success but r~:uch of t!:e ::ii'ficult~r t-e~-r:-:s to 

lie in i;ettine the initial resro::ses of erection 

at the begin.nini of 2n erect:i.on 1·:hich ~-:e ric.y not even be &v:2re of . If 

1ve Ccn cet the man to reliably p~~ocuce those ini tic::l stc:.;es then ther2.p;y 

may go easier . 

That I s vhat we ' re doing here . He ' r e tryinc:s to build an env lro:nr:-,ent 

that will optimize a per son ' s chance of cet ting r:,n erection . You are 

coing to be presented ,-,i th some st:iJ:1uli 2nd your ey,ection i s coj.n;; to 

be measured don' t ,-;orry, you' 11 1:;e v1e2rinc your norr:1c:l cloths just 2.s 

you arc no\•/ . ( TAKE ENVZI.DPE CO?TJ.,IIITNG PLETH . FRO'.·'. Di1Ai'/fl1 ) This is 

call ed a penil e pl cthysmoen iph c::nd it's used to me2.sure erections . It ' s 

simple to put on 2nd you do it do·.:n the h2ll in pri vatc but fir:, t. , nm·1 

th at you know '1':!w.t the e.xpcrilllcnt is Dll about , I r,,ust ~sk you :i..i' you 

1Hint to continue . If not you c c.n l eave no\·: und th o. t ' s ull there is to 

it. ( H/\IT Fon Iu::SPOI-:SE ) Al s o , if d 2.ny t.ime durinr the procedure you 

want, to J.co.vc j ust hol ler out c. nd I ' 11 turn cver;'fthinr; off 2.nd ;'/OU id.11 

be free to 1cuvc. ( Sl!O\·J DHMJIEG QI-' PENIS ) Plcnsc excuse this d.:.' c. \·.ri11[_; -

i 

! 



it ' s r:.y O\·;n o:l:'t 1-:orl-:: . Jus t fit it on over the end of your peni:_; so thot 

th ! ( }" 1)~- ,.,,1.,, co~o o·--i Pr 1·.,.r·r C COrC .. 1. ... . !. l .. n ~ l'.1 );-'.. ; · -' :, 1 • on the bottom 2nd th e 

1 ' (1··-,r" ~'I' 1 ' I ' "'JJ" s 0· 1 prr.vr•u 1·10 D'J ·· 1r··c ) tt t c2as 1. : 1 v11 .w .J.'.,.:, 1 . : , _,.sui . J, 1 :,;, ;, . 1. c.re on 1c op . Th en brine 

the le c:,cls up over your beJ.t. Con:e out here c.nd I ' 11 sho:1 you ,·:here to 

put it on. ( ITTDJCAT:~ \.'.-'-.S:-L~COil ) 

( a?-: HIS HE'Tl.hl; J) I' 11 just plug those le2ds in here . DJ the 1·12,y the 

only pm·:cr that cocs through there is fror.~: this lit t lc battery . 

Let rr,e expJ.2.ir; · the p:coccdure . First 7 I ' rn goi:r.6 to 2.s k: you to d.o a 

couple of thj ngs to hcl c cr,l:Lbrc: te th e 90J.yc r21)h ir.c.c:hine . Then you ' 11 

put on the e c1rphones on , I ' 11 l eave , the l ights 1-,-::_ll di m e.nd t he ;,.usic 

Hill st2rt . For the first f e1·1 r.:i,mtes there .-:ill be c1 blue slide pro-

jected 0::1 the scise en. Du.ring the tir:e of the blue slide jus t sit i:::_ui. etl y 

end relE:x - don ' t try to get ,rn ere ction . /cfter E.. f E:,·.' minutes one slide 

Hill cor.;e on. F2nt1:,s ize to the slide if you \:i sh but cct as b:i.[, u1 ere-

ct ion 2s possible duriri..g the tir., e the slide is on . f.fter 2 f e1·; rnomcnts 

the slide ,-:ill go off a.nd the blue slide l'iill rec.ppec::r . Dul'ir~ th2.t ti..:c 

think of a m2th . p:'oblem or uh2tcver , but f ori:;et your erection. Ai'ter c:, 

f (;i•J n-;orc iilinutcs 2. s8ries of slides and th~.s ,--: et.er t.rlll come on. Du.ring 

the tirr:e that the s l ides and meter 2.rc on I ' d l ike you to poy attention 

t o ther1 end get o.s big an erection as po s sible . Use th e slides to fan-

t asizc if you 1-.:ish . 

FOR FEED~!;C K SUDJET.S : 

The 1r.etcr is coY1..,,ected dircctl;y to th 2t plcthysrr,oc r oph 2nd o.s the 

:i.nc.licntor r10,,cs to th~ richt it \·;ill n ecn c1n :i.ncrc,. sc in the si7,e of 

your erection . It 1·.'ill tell you hoH ;you arc doinc , P.nt ren:e:nbe r t)l~t 

it :i.s very r.;cn~:::Lti\'c rr:d rn c.1 y h 1;,Ll.ilc b 2. cl-: ,,nd .forth so uon ' t bc;co:;;c too 



thi r, ~:i r l(' (nIGHT SI D? ) of t he :~ct cr. 

ron yo;~:i::o co:m:or. SUEJiBTS : 

The r.1e tc:r i::; not cor.nected t o you, but you i':iJ.l sec th2t 2fter it 

comes on . There hr.s been :c~, e s1izccstion b;;r other res earchers th~t the 

,-mbbJj_;~~; b2ck end i"o:cth of the i ndi cator sorr,eho,·: en!1c=.nces ?. !)ers on ' s cbi-

lity to get 2n erection . The!'e is no physiolozi cd r cE. son for this but 

mc.ybe so,::ethinz else is O:?erctir12 . Th2t ' s one of t he t,hJ.D[s He wou1d 

like to find out so ple2.se p2:r attention to the r.:etc::-- i1,dic&tor c1s 1·1ell 

as the slides . 

ALL SUBJJ::C'i'.S : 

The slid.es ·.,iill eventuc lly end , the blue Elic.e · .. -:~ll co:ne b2ck on 

but the r.•eter 1-,ill l'e:;; ain on . Durini:; this t:lr,e 0~ry to [et 2s bi0 211 

e r ection 2.s possible , 2.s befo?:'e 1 but pay ctt c::itio:: to the r:ieter on.ly. 

After c. fe,•; minut e s I the ir:ete r i-1:i. l l co de.:,:- '.-: 2s2::.n , r,nd o:i_l y the 

moment s t he r~u.si c 1·r.il.l end the l i ghts will bri.c;'.,te'2 2:-:cl the e.xpcrirr:cnt 

\•.rill be over . 

/my questions? I ' ll £.O over the proceci.1.12.·e c[2in e:_uickly . Firs t , 

I' 11 Get you t o do a cou_ple of things to calibrrte the r.·,2.chine . After 

t hat , you' J.l put th e ec:r2)ho:::es on , I ' 11 leave , the lichts t.rill dim and 

t he music 1:ill st2rt . Ste rt tr:r:ins to r;ct ;:; n e:,,cctio!1 \;~icn the f:i r st 

s l ide cotr.es or: . l•n1en th ;:t slide cocs off forccJ.:. yo1.:.r C!' e ct.Lon . After 

e. f()l·l rr.inutes a ser i e~, of ::: li rles ond the 1;·,ctcr ·,·:i l l CO' iC on . 

U"c the 1:- ctcr ,,nd p2.:; d tc :1tion to the s l ic.cs 

Pny ntte ntion t o the r..cter ... nd the slides 



To cd ;:,.s Lie ,:: ;1 crc cL:Lo:--: ;;;s r,os::Hlc. The r; lic.lcs 1·1iJl cn'.l ;:ncl the 

• 
1Jcte::c 1·:ill r crnd.n on 7 then j u::;t use; ( ;J:J d ten-Lion ) to th e 1..ctcr . Th e 

n:ctc::-- ·.,-111 co off c.ftcr [.· fci·, r:. irrut cs 2nd cvcntuo.11y the r;:w;ic :.rlll s t o:::; 7 

I ' r:: just col!':.£ t o sta.'t the _rol;;,·c r c..ph I' 11 be rit;ht bo. cl-c . ( Ol! lt:G-

TUI:Il ) ( s~1oject ' s ,!s:r.e ) ther e i s 2, set of i·:us cles the t extend .fror. jus t 

in fro:-it of your c:.nus to your penis . If ;you contr2ct those r,.i.;_scJ.es 

you 1::1.D_ feel your ;:eriis bob up 2nd dm::'1 , ( REHJSIBUCT UI·JTIL ~,ll? J:~'CT 

Co' 1FT~"S ) ·1nne -n l- C'~ le ~,., 1o th .L ( _1_,:;_,1 u_1-;:sT co1·-1,T_:-, _r,.c~'I01 T,(~ 1:·_,.-_-"11 T.L (; Q_· , _ , ·, ·--~-- ·, · ,, -:-: ~ . , D ,::t.s,. a .. 2.1., , -. - , 1 . • .__. __ _ 

ther:1 I ' :-:: 6oinc to 2s !-: th e.t you don ' t contr 2.ct those musc1es ct1.d .:c2: the 

session. They r:: c:. ke the record..in[.:; pe::is t,o cr2.zy 2nd r uin the :c--ecord:inc. 

Get co:::i'ort .:bl.e , don ' t use :rour h:::nci s to cet 211 crection 1 end rer::.:-:i.n 

quiet. Everythin0 OK? 

• 
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th er e eny ceile!'2.l co.::ir.e:-:ts ? 

Hhc: t did Y"U thi !:k of t he die.es? 

Did you notice i·Jhethcr the ::.et er of any 2::;sista1ce? 

\·.'ere you 2t .:::.11 i nU .?-::j_cic.te=l by t he me chincry , r.1e i r, t:-:c ot.:wr r oo::1 , the 

copper r oo:-::? 

You spent ccout 35 minutes ; Ye he:r- e , did you i'ir1d it c.itficu_l_t t o sit .for 

RJiJ.,LY) 
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