
COMPARISON OF REGULATED-BREATHING 
VERSES ABBREVIATED DESENSITIZATION ON 
REPORTED STUTTERING EPISODES 

Nathan H. Azrin, Robert G. Nunn, and Sharmon E. Frantz 
Anna Mental Health nml Developmental Center and 
Rellabilitation lmtitute, Southem Illinois University 

This study was an in\·estigation of the regulatl'tl·brcathing method for controlling 
sumering as compared to a placebo-colllrul method consisting _of. !lbbreviatcd de­
sensitization training. The regulated-breathing procedure, gltttri••fo~2l~~rers, 
taught the speaker to breathe smoothly and deeply, to pause at natural juncturlng 
points, to plan ahead for the content of the speech, and to relax chest and neck 
muscles. Sc\·eral general bcha\·ioral procedures were also used including relaxation 
training, sel£-corrcction for errors, 5<1Cial support, daily home practice, and response 
awarent:ss, which uc components of the general habit reversal procedure for diverse 
habits. Training was gh·en in one or l\\'O sessions plus regular follow-up telephone 
calls. Daily self-recordings were obtained of the number of stuttering episodes dur­
ing c\·eryday speech, to determine the generalized effect of the treatment. The 
regulated-breathing methatl reduced the reported stuttering episodes by 94% on the 
first day aftc1· training and by 97~-~ during the fourth week and the three-month 
folloi\'·Up. The control procl'«lure reduced reported stuttering only slightly (about 
10%)- The results indicate substantial eltecth·eneros of the regulated-breathing method 
for reducing reported stuttering episodes in e\·eryday speech as compared with an 
altcrn:uh·e treatment of CI)Ual thn·ation. 

Stuttering is known to be reduced for short durations in office or laboratory 
settings by several types of procedures (Ingham and Andrews, 1973; Van Riper, 
1973; Yates, 1970, 1975; and Beech and Fransella, 1968). These procedures in­
dude whispering, shouting, delayed auditory feedback (Soderberg, 1969; Gal­
diamond, 1965), response-contingent events· (Flanagan, Goldiamond, and 
Azrin, 1959), masking noi~e (Cherry and Sayers, 1956), and metronomic speech 
(Barber, 1940; Azrin, Jones, and Flye, 1968). Quantitative clinical trials have, 
however, produced few demonstrations of effectiveness extending to the 
clients' everyday functioning. Among the more effective recent studies are the 
metronome-based program of Brady (1971) that showed about 67% reduction 
of stuttering, and the combined DAF and articulation training program of 
Ryan and Van Kirk (1974), that showed a 99% reduction. Both programs re­
quired several months of repeated training sessions. A third program is the 
regulated-breathing method (Azrin and Nunn, 1974) that produced a 98% 
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reduction after one or two sessions and decreased telephone contacts. None of 
these three methods and their favorable "results have been replicated in large 
scale, quantitative studies since their publication. This study incorporates 
some minor changes in the regulated-breathing method and evaluates further 
the effects of that method to provide: (I) a larger sample than the 14 stutterers 
in the earlier report, and (2) a control group of stutterers receiving an alterna­
tive treatment. 

The regulated-breathing method used in this study was modified slightly 
from that reported in Azrin and Nunn (1974), and is described more fully in a 
recent manual (1977). As in the previous report, the client is taught to relax 
the respiratory (chest) and speaking (throat) muscles and to engage in a full 
respiration cycle before speaking. To synchronize speech further with the 
respiratory pattern, the clients were taught to exhale slightly before speaking 
without taking too deep a breath and to initiate phonation without interrupt· 
ing the exhalation. In the earlier report, clients had been taught to initiate 
phonation immediately after a deep inhalation with the occasional result that 
some clients inhaled too deeply and initiation o£ phonation failed to blend 
smoothly into the respiratory cycle. 

As in the previous report (Azrin and Nunn, 1974) the principal objective was 
to determine the stutterers' fluency in their everyday speech and not in the of­
fice or laboratory. Consequently, the primary data were systematic self-record­
ings of stuttering episodes experienced by the stutterers in their everyday func­
tioning. To e\•aluate the validity of these self.recorded data in a nonsystematic 
way, the counselor had regular phone contacts after the first or second treat­
ment session and also obtained reports from a person residing with the 
stutterer. 

Subjects 

Aj!t~ stutterers who responded to a newspaper advertisement were the 
participants in the study. None were excluded from the study. A coin flip 
determined which treatment would be used for each person before the person 
was seen by the clinician. Twenty·one participants were placed in the regu­
lated-breathing procedu~e and 17 in the abbreviated desensitization procedure. 
The average a~~y~ for the regulated·breathing group and SO years 
for the abbreviated desensitization group with a range from four to 65 years. 
All but six clients wer~~,f· Th~ reported average duration of stutterin~ was 
22 years for the regulated~l)reathmg group and 28 years for the abbreviated 
desensitization. Both groups indicated an average age of onset of six years. 
The mean reported frequency of stuttering episodes was 887 per day for the 
regulated·breathing clients (with a median of 150 per day) and a mean of 44! 
per day for the abbreviated desensitization clients (with a median of 100 per 
day). All clients reported having received previous treatment for stuttering. 
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METHOD 

Follow-Up 

The study took place in a clinic located in a large urban area several 
hundred miles from the counselor's office. Consequently, extended follow-ups 
by either visits or phone were prohibitively difficult or expensive for the clients 
and the counselor. Follow-up contact by mail alone was not considered because 
it provided no opportunity to obtain supporting evidence needed to validate 
the reports of the current everyday speech pattern. Accordingly, a '?fi'i.inimum 
follow-up"-period of'"-four'·weeks was attempted with all clients. For several 
months up to 16 months, follow-up telephone calls were made insofar as they 
were economically and practically feasible. The data were obtained from stan­
dard recording sheets maintained by the clients and mailed to the counselor, 
or ocCasionally read over the phone if necessary. 

Recording and Measurement 

The measurement of stuttering is accomplished best in a structured labora· 
tory or office assisted by. tape recording equipment to obtain accurate, stan· 
dardized, and reliable measures of the precise extent of stuttering. As was 
noted earlier, the principal aim of this study was to evaluate the degree of 
stuttering throughout the day. Accordingly, this study relied primarily on 
structured self-recording supplemented by several procedures for determining 
the general validity of the measures. Clients carried recording sheets with 
them, recorded each stuttering episode as soon as possible, and totaled them 
at the end of each day. The sheets were mailed to the counselor regularly and 
the client reported the number of stuttering episodes to the counselor during 
the frequent phone calls. A family member, roommate, or other person close 
to the stutterer was contacted regularly to obtain a ~neral.:yaJ~(laqng~feport 
regarding the client's stuttering. The regular phone conversations. with the 
counselor provided another general estimate of validity of the stuttering 
records. This method of recording provides quantitative data and nonsys· 
tematic validation but suffers greatly from the lack of strict reliability and 
validity measures of stuttering. The clients were taught initially to define 
stuttering as a hesitation, repetition, or prolongation, but their self-recording 
during follow-up may well ha\'e departed from this definition. 

Regulated-Breathing Training Program 

The procedure used for the regulated-breathing condition was essentially 
the same as described earlier in broad outline in Azrin and Nunn (1974) and 
in detail with slight changes in Azrin and Nunn (1977). Therefore, only a 
brief description is given here. The client was seen for one or two sessions 
only, each session lasting two to three hours. Two sets of procedures were used, 
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the first being specific to the stuttering problem and the second set being 
general behavioral training procedures applicable to diverse habit problems as 

I! described by Azrin and Nunn (1973). During training specific to stuttering, the. • 
client was taught to breathe smoothly during speech by beginning exhalation 
before speaking, to blend words into the exhalation pattern, and even to con· 
tinue the smooth exhalation slightly past the last speech sound. Before speak· 
ing, the client paused to formulate the content of the speech and inhaled 
smoothly. Smooth exhalation began slightly be£ore speaking. During speech, 
the clients deliberately paused at natural juncturing points in the speech at 
which time they again formulated the intended speech content while inhaling 
During the pause, the client was instructed to formulate the general content 
of the speech and not the specific wording because a word-choosing strategy 
might result in avoidance of stuttering-prone words, which was not desired. 

This breathing-speaking pattern was taught by first having the client read 
a paragraph, one word at a time, juncturing after each word and progressing 
to two words at a time, then three, four, and so on, on succeeding lines if no 
speech block occurred on the previous line. 1£ a speech block occurred, the 
speaker stopped immediately and repeated the entire line until it was read free 
of blockage. The same progressive increase was used for spontaneous speech. 

The general behavioral training procedures included teaching the client to 
relax when nervous, to identify stuttering-prone sounds, situations, and bodily 
precursors of stuttering, to enlist a supportive family member, to seek out 
situations previously avoided, to record each stuttering episode, to practice 
the new breathing-speaking pattern alone each day, and to self-correct by im· 
mediately stopping speech and inhaling at the ·earliest indication of blocking. 
The last half-hour of the session was spent in casual conversation with the 
counselor and any other available office persons. When a speech block oc· 
curred, the client was taught to stop speaking immediately at the first sign of 
the block, to relax the body and especially the chest muscles, formulate 
thoughts, to inhale fairly deeply if insufficient air remained in the lungs, to 
exhale briefly before speaking, and to speak in shorter junctured phrases 
until further speech blocks seemed unlikely. The client's family member or 
friend usually participated in part of the training session. The client phoned 
the counselor the next day and every few days thereafter as needed until the 
speech blockages were almost absent. 

Abbreviated Desensitization Program 

The desensitization procedure of Wolpe (1958) was given in a highly con· 
densed form so as to be comparable in i,9essiorU~ration .(two ho~~s). and 
number (one to two sessions) to the duration of treatment given 'to'tne persons 
receiving regulated-breathing training. The client received relaxation training 
according to the specific instructions of Wolpe and L·'tZarus (1966) and was 
desensitized on each item of the hierarchy of stuttering-prone situations spe­
cific to that client. The clients were instructed to practice the exercises at home 



AZRIN ET AL: Regulated Breathing 335 

daily, to record their progress, and to maintain phone contact with the coun­
selor, just as the regulated-breathing clients were instructed. 

The counselors for both training procedures were behavior therapists who 
had received formal training in desensitization. 

RESULTS 

Figure 1 shows the reduction of reported stuttering in both groups. The 
data are expressed in terms of the mean percentage reduction from the pre­
training (baseline) level, which by definition is a 0% reduction. The data 
points are presented daily for each of the first seven days, weekly for each of 
the next three weeks, and monthly for each of the next two months. For the 
regulated-breathing condition, all 21 clients are included for the first three 
weeks. Data were available for 19 clients on the fourth week, 17 for the second 
month and 14 for the third month. For the abbreviated desensitization condi-
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Figure I. Stuttering pre· and posttreatment, Stuttering Incidence Is o.11prouod aa tho moan percentage 
reduction of self-roportod stuttering episodes relative to tho baseline pretreatment level that Is doslg· 
noted as 0% reduction. The one or two treatment 1011ions were given just prior to Day 1. The 
posttreatment data oro presented daily far the first week, weekly for the first month, and monthly for 
tho next two months. Twenty-one of tho 38 subjects rocolved rogulatod·breathing training (lower curve) 
far the ono or two soaslons: The other 17 subjects received abbreviated dosenslllzatlon training of equal 
duration (upper curve). 
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tion, data were available for all 17 clients for the first four weeks, 13 clients 
on the second month, and II clients on the third month. The one or two 
treatment sessions were given just prior to Day 1. 

For the regulated-breathing clients, reported stuttering decreased by 94% on 
the first day after the one or two days of training and remained at that general 
level until the third week when reported stuttering decreased further to 97% 
and remained at that general level at the three-month follow-up. For clients 

. treated by the abbreviated desensitization procedure, reported stuttering de­
creased by about 15% on the first two days after training but gradually re-
turned so that about a 5% reduction prevailed for the first two months of 
follow-up. At the third month, reported .stuttering had evidenced a 12% 
decrease from the pretreatment level. 

Sixteen months after training, an attempt was made to obtain .bw.<up 
data from the clients in the regulated-breathing condition, but only II of the 
original 21 could be reached. For these II clients, the mean percentage reduc­
tion at 16 months wa~. Follow-up telephone calls, an integral part of the 
treatment program, were not made after the third month. The data point for 
the sixteenth month is not shown in Figure I because of the noncomparability 
to the other data points in terms of the number of clients and the absence of 
the follow-up procedure. 

Examination of individual data, rather than averages, showed that seven of 
the 21 clients ~· receiving regulated-breathing training reported~,q 
stl1ttet:i.ng,at all of the follow-up periods. At the three-month follow-up, 57% 
(eight of 14 clients) reported no stuttering and at the 16-month follow-up, 
46% (five out of II clients) reported zero stuttering. To ascertain how many 
clients relatively were unaffected by the regulated-breathing treatment, a 
criterion of less than 50% reduction in stuttering was selected as a cut-off level. 
Under this criterion all of the clients were improved (at least a 50% reduction) 
during the first month, all but one at the second month, and all at the third 
month. At the 16-month follow-up, three of the II clients (27%) could be 
classified as relatively unimproved. 

Corroborative reports were obtained from a family member, roommate, or 
friend for each client. These reports were in general accord with those pro­
vided by the clients and the phone conversations with the counselor. In no 
instance did a client report zero or near-zero level of stuttering in the self­
recorded data sheets and evidence stuttering on the phone with the counselor 
or in the report by the other person. 

DISCUSSION 

The regulated-breathing method produced a greater reduction in reported 
stuttering at all points in the follow-up than did the abbreviated desensitiza­
tion method. The average reduction in reported stuttering was about 95% 
throughout the first three months for those clients receiving regulated-breath· 
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ing training whereas the reduction for the abbreviated desensitization clients 
averaged about 7%. 

The abbreviated desensitization procedure used here cannot be considered 
equivalent to the full desensitization procedures used nonnally. This com­
parison treatment was included primarily as a placebo control. It provides a 
control for duration of treatment, subject selection bias, recording inftuences, 
general clinician inRuence, and the many other factors associated with any 
treatment program. 

This finding confirms and extends previous findings regarding the effective­
ness of the regulated-breathing method. The earlier study (Azrin and Nunn, 
1974) with 14 clients also showed a reduction of approximately 95% on the 
first day after treatment, and similarly a reduction of about 98% three months 
after treatment. In that study, follow-up telephone calls were continued 
through the fourth month at which time a 97% reduction was reported. 
Similarly, Poppen, Nunn, and Hook (1977), in a single-subject study, found 
that regulated breathing produced an immediate and enduring decrease of 
stuttering to a normal level and with generalization to everyday situations, 
whereas desensitization, metronomic training, and other treatment procedures 
produced no substantial enduring or generalized benefit. Breathing records 
taken in that study showed a more regular breathing pattern after regulated­
breathing training. Three other single-subject studies (Small, 1975; Hee and 
Holmes, 1976; and Williamson, Epstein, and Coburn, 1978) also found that 
regulated-breathing training eliminated stuttering. Thus, the effectiveness of 
the regulated-breathing method has been replicated by this study and by four 
other studies. 

The very slight benefit (10% reduction) of desensitization training in this 
study should not be taken as evidence of the ineffectiveness of imaginal de­
sensitization because this procedure used only one or two sessions in contrast 
with the larger number recommended (Wolpe, 1958). Also, this study did not 
restrict use of the abbreviated desensitization procedure to anxious subjects 
for whom such a procedure should be most appropriate. Using 10 sessions of 
desensitization over a three-month period, Boudreau and Jeffrey (1973) found 
a mean decrease of stuttering of about 50%. These results indicate that a full­
desensitization procedure can be effective. 

These data indicated the importance of follow-up telephone contacts in 
maintaining the near-elimination of stuttering. The Azrin and Nunn (1974) 
and the present findings showed that stuttering continued to decrease to a 
I to 2% level during the three- to four-month follow-up as long as occasional 
phone contact advice was available. Uut, when such contact was not scheduled 
or easily available in this study for 13 months, some clients began stuttering 
again. In each instance in which stuttering returned, the client had ceased 
attempting to use the regulated-breathing pattern. This finding suggests that 
follow-up telephone or office contacts should continue to be easily available to 
clients, and preferably scheduled formally, to provide the booster instruction 
necessary to maintain the reduction of stuttering. 
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This method relies heavily on the theory that the breathing pattern plays a 

large role in stuttering. No direct and definitive evidence for this relation has 

been established but several lines of indirect evidence are suggestive as has 

been concluded by Adams (1974; 1978) in a review of the evidence. Adams, 

Runyan; and Mallard (1975) found some differences in several aerodynamic 

measures between stutterers and nonstutterers. Meyers (1978) found a slight 

correlation for some stutterers between breathing pattern before speaking 

and stuttering. Freeman and Ushijima (1975) have reported an imbalance 

between the abductor and abductor laryngeal muscles with one stutterer that 

was associated with stuttering and this imbalance may be interpreted, as by 

Adams (1974; 1978), as indicative of a respiratory problem. 

Stuttering is known to be reduced by several procedures that seem to alter 

the aerodynamic pattern, such as whispering (Perkins, Rudas, Johnson, and 

Bell, 1976), shouting, syllable-timed speech (Ingham and Andrews, 1973), 

singing, delayed auditory feedback (Goldiamond, 1965), and metronomic speak­

ing Gones and Azrin, 1969). Hutchinson and Navarre (1977) provide some 

support for this interpretation in their finding that metronomic speaking 

altered the aerodynamics by lowering peak pressure and increasing pressure 

duration for stutterers and nonstutterers. Taken together these findings sug· 

gest that respiration may be implicated in stuttering but in some as yet un· 

specified manner. 

ACKNOWLEDGMENT 

Grateful acknowledgment is given to Dr. R. dcVito, Dr. P. l..evison, antl Dr. G. Renzaglia 

lor administrath·e support in this study. Dr. Greg Nunn is now at the Chicago Habits Clinic, 

626 Gro\'C Street, Suite 201, E\·anston, IL 60201. Requests lor rt.'Prints should be directed to 

Nathan H. Azrin, Department of Treatment Dc\·elopmcnt, Anna Mental H<.-alth Center, 1000 

N Main St., Anna, Illinois 62006. 

REFERENCES 

ADAMS, l\rl. R., A physiologic and aeratl)'namic interpretation o( fluent and stuttered speech. 

j. Fluency Dis., 1, 35-47 (1974}. 

ADAMS, M. R., Stuttering theory, research, and therapy: the present and future. J. Fluency 

Dis., 3, 13!H47 (1978). 

ADAMs, M. R., RUNYAN, C., aml 1\IALLAII.D, A. R., Air flow characteristic of the speech of 

stutterers and non-stutterers. ]. fluency Dis., I, 3-12 (1975). 

AzatN, N.H., jONES, R. j .. and FLYE, B., A synchronization effect and its application to stutter· 

ing by a portable apparatus. J. oppl. Deltov. Anal., 4, 283-295 (1968). 

Azl\tN, N. H., and NUNN, R. G., Habit re\·crsal: a method of eliminating nervous habits aml 

tics. Bel1av. Res. Tl1er., 11, 619-628 (1973). 

AzatN, N. H .• and NUNN, R. G., A rapid method o{ eliminating stuttering b)" a regulated 

breathing approach. Be!Jav. Res. Titer., 12, 279-286 (1974). 

AzRtN, N. H., and NuNN, R. C., HDbit Control (Stullering, Nllilbitiug, ond Ollrcr Nervous 

Habits). New York: Simon and Schuster (1977). 

BAilBEII., V. B., Studies in the psychology of stuttering XVI. Rh)'thm as a distraction in 

stuttering. ]. Speecla Dis., 5, 29-t2 (1940). 

BEECH, H. R., and FllANSELLA, F., Researcla and Expaiments in Stulleriug. Oxlon1: Pergamon 

. (1968). 



!I 
il 

AZRIN ET AL: Regulated Breathing 339 

BouoREAU, L.A., and JEFFREY, C. J., Stuttering treated by desensitization. J. Bel1av. Thtr. ir 

Exp. Psyclliat., 4, 209-212 (1973). 

BRADY, J.P., Metronome-conditioned speech retraining for stuttering. Bel1av. Tiler., 2, 129-150 

(1971). 
CHERRY, C., and SAYERS, B. MeA., Experiments upon the total inhibition of stammering by 

external control and some clinical results. J. Psychosom. Res., 1, 233-246 (1956). 

FLANAGAN, B., CoLDJAMOND, 1., and AzRIN, N. H., Instatement o£ stuttering in normally fluent 

indh'iduals through operant procedures. Science, 130, 979-981 (1959). 

FREEMAN, F. J., and USHIJIMA, T., Laryngeal activity accompanying the moment of stuttering. 

A preliminary report EMC im·estigatlons. J. Fluency Dis., I, !16-45 (1975). 

CoLDIAMOND, 1., Stuttering and Ouency as manipulable operant response classes. In L. 

KRASNER and L. P. ULLMANN (Eds.), llescm·cll in Bellavior Modification. New York: Holt, 

Rinehart and Winston (1965). 
HEE, J. C., ancl HOLMES, P. A., Elimination of stuttering by a regulate(\ breathing approach. 

]. comnnm. Path., I, 41)-44 (1976). 
HUTCHINSON, J. M., and NAVARRE, B. M., The effect of metronome pacing on selected aero· 

dynamic pauerns of stuttered speech: some preliminary obscn·ations and interpretations. 

]. Fluency Dis., 2, 189-204 (1977). 
INGHAM, R. J., and ANDREWS, C., Beha,·ior therapy and stuttering: a re,·iew. ]. Speecll Hearing 

Dis., 38, 405-441 (1973). 
JONES, R. J .• and AzRIN, N. H., Beha,·ioral engineering: stuttering as a function of stimulus 

duration during speech synchronization. J. oppl. Bel1av. A11al., 2, 223-229 (1969). 

MEYERS, F. L., Relationship between eight ph)·siological ,·ariables and sererity of stuttering. 

]. Fluency Dis., 3, 181-191 (1978). 
PERKINS, W., RUDAS, J., JOHNSON, L., and BELL, J., Stuttering: discoordinntion of phonation 

with articulation and •·esph·ation. ]. Speecll Hearing Res., 19, 509-522 (1976). 

POPPEN, R., NuNN, R. G., and Hoo..:, S., Effects of sc\·eral therapies on stuttering in a single 

case. ]. Fluency Dis., 2, 35-44 (1977). 
RYAN, B. P., and \'AN K1R..:, B., The establishment, transfer, and maintenance of fluent speech 

in 50 stutterers using dcla}-cd auditory feedback and operant procedures. J. speec/1 Hearing 

Dis., 89, 3-10 (1974). 
SMALL, M. l\1., Treatment o£ stuttering: a case history. Percept. antl Motor Skills, 41, 812 

(1975). 
SoDERBERG, C. A., Delayed audilory fecclback and the 5pccch o( stutterers. ]. Speecll Hearir~g 

Dis., !J4, 2Q-29 (1969). 
VAN RIPER, C., Tile Trtalmtul of Stutteriug. Englewood Cliffs, N.J.: Prcntice·Hall (1973). 

WILLIAMSON, D. A,. EPSTEIN, J •. H., aml COBURN, C., A multiple·bascline analysis of the 

regulated breathing procedure for the treatment of stuttering wilh concurrent EMG mea· 

surement. Paper presented at the con,·cntion of the Association for Advancement of Be· 

ha,·iot· Therapy, Chicago (1978). 
\VOLPE, J., Psyrllotlle,·apy by Reciflroral lullibitio•r. Stanfo1·d, Calif.: Stanford Univ. (1958). 

\VOLPE, J., and L'Z.'IRUs, A. A., Bel1avior Tlle,·apy Terlmiques. Oxford: Pergamon Press (1966). 

YATES, A. J., Behavior Tlu:rnfl)'• New York: John Wiley (1970). 

YATES, A. J., Tl1eory nud Prnrtire in Bellnvior 'TIIerap)·· New York: John Wiley (1975). 

Rcccin'tl August 28, 1978. 
Accepted December 1!?, 1978. 


