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HABIT REVERSAL TREATMINT OF THUMBSUCKIIG*

N H. Aziint R G Nensd and S, FRanTZ-RENS AV
Deparniment of Pyychology, Nova University, Fort Lavdardsle,
Florida 33314, US.A.
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Sumraary--About $0°, of young children suck iheir thumbs, an action which is assaciated wizh
dental problems and for whizh intea-oral desices have been the most effective treatment. The
piesent study of 30 thurhsushing children eveluaied tie hadil reversal treatment which inciudcd
COMPClNG response traituz, 2. parantal suprart, and stunuls wdentifizinion during a sinnle sweseion
plus follow-up maintenare by the porent. Habit reversal tramung teduced thumbsuching by 92
in the first waek, 95°, in the fourth montr, and 59, at the 20-noath follow-up. A comparison
treatment by a bitter tastang substaace produced a reduction of about 35%.

Thumb or fingersucking has been found to occur among 4207 of 2-year-olds, 45% of
3-year-olds, and 37°; of 4-year-olds (Honzik and MeKee, 1962). Even at 12 years of age,
22% sucked their thumbs in a survey by Baalick and Frisk (1971). Thumbsucking is
usually cousidered offensive aestheticaliy but also has been shown to be associated with
deatal probiems, cspecially for children 4 years of age and older (Wright, Schoeler und
Solomons, 1579). Bitter tasting substances on the thumbs have been commoniy
employed, but experimenial evaluations of this procedure are rare (Flesher, 1956) and
have notincluded follow-up data permitting evaluation. The most common professicral
method of treatmznt has been the palatal arch or crib which may include spurs tnat
disccurage thumbsucking but causes considerable inconvenience. Haryett er al. {i%¢7)
and Haryctt, Hanser and Davidson (1970) found that the palatal arch had no clizer, put
that the palatal crib with spurs eiiminated thumbsucking in almost all children it wor:
for several months, althouzh also preducing emotional probiems and difiicultiss in
speech as well as in cating. Counseling or psyeaotherapy has produced little or no borenit
(Foster and Sicbbins, 1926: Haryett et al,, 1567).

Operant procedures have baen used in several smali scale agplications, with loss than
four children or in time-limited applications. with bexncticial results that hold vromuse for
larger scale cvaluations. These operunt proseduies have usad reinforceniznt of nea-
thumbsucking as the principal method (Ross and Levine, 1972; Yess, 1974, 1973; Manin,
1975; Feniger, 1971; Baer, 1962; EBishop und Stumhauzer, 1973: Kaufman and Scraaten,
1974; Knight and McKenzie, 1974: Shirbroun, 1974).

A second type of operant epproach 1o thumbsucking has been the habit reversal
method which consisis of teaching competing reactions. identify ing the habit prone situ-
ation, arranging social support by the faraily, providing a response contingent period of
compcting reactions. and identification of response precursors. Initially developad 10
treat the autistic behavior of retardad and autistic children vho also may exhibit undesir-
able oral habits (Foxx and Azrir, 1973 Azrin, Kaplan and Foxx, 1973: Freemuan et al.,
1977}, the method was found eifectiva in climinating thumbsucking of two normal chil-
dren (Azrin and Nunn, 1973), The preseat study attempted to evaluate the method more
fully with normul chiidren by using 2 larger numter of subjects and also providing a
compatison with the commonly used methed of painting the thumb and fingers witii a
bitter tasting substance.

* This research was conductad while the authors were at Anna Mental Health and Development Centsr and
Rehabilitation Insiitute, Southern ithnons Unmiversity.

t Requests for reprints should e seat to N, H. Azrin, Department of Psychology, Nova University, Fort
Lauderdale, Florida 33314, US.A.

$ Dr. R. Grevory Munn s sow st Kaiser Perianente, 7060 Clairemont Mesa Boulevard, San Dicgo, CA
92111, USA.
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METHOD

Subjects

Thirty-two children were enlisted as subjects by a newspaper advertissment. Al :e-
spondznts were ircluded, except for three adults. Random assignzznt by a coin fip
resulied in I8 children being assigned to the habit reversal method and 14 childien to the
control method. Two of the controls were not used since their parents dechned to
participate in the control procedure to which they were assigned in that tiey had vsed
that procedure previously without success. Of the 30 children, 2 75 were boys: the mean
age was 8.3 years with a range of 2.5-14 ycars, 75% had consulted a dentist regarding the
problem, 25%; had worn crtivodontic sppliances. For the habit reversal children, the
median number of thumbsucking episodes vas 25 per day with a mean of 36 and S.D. of
28. The control chiidren had a mediun of 22, mean of 52. and S.D. of 58 episodes per day.
Chi square or ¢ tests, as appropriate, showed no significant differences between the
treatment and control groups for any of the above dimensions. One of the children was
reported as sucking only at night and scored as having one episode per day. Suciing of
the thumb was the pattern for most (72%) children, but some children sucked the index
finger.

Recording

The parents provided an estimate at the initial contact of the frequency of thumbsuck-
ing. Standard recording sheets were used thereafier on which to recerd daily the
number of thumbsucking cpisodes which were reported by phone or mailed. Foliow-up
calls were made about every 10 days during the first month, every 2 weeks during the
next 10 months and once per month thereafter. Follow-up was not conducted after 3
months for the control children. Thumbsucking was recorded in terms of the ficaueicy,
rather than duration, since this measure appeared more mezaningful to the parents wito
usually interrupted the behavior upon detecung it. Observer reliability measures were
desired but did not seem feasible since the mother was usually the only adult in continu-
ing contact with the child.

The counseling occurred in a single session of 1--2 h duration, the first pertion of which
was spent teaching the child what 1o do; in the latter portion. the ¢hild duscribed the
program, wita the counsclor’s assistance, to the parent and requested the pareat’s a< -
ance. In the "annovance review” procedure, the chitd listzd all of the proviems cie..od
by the thumbsucking. In the ‘heightened awarcness' procecure, the child acted cut the
usual response sequence, especially the precursors of the thumbsucking so as 1o identii y
the stimulus antecedents of the behavior.

The child was tzught competing reactions such as making a fist in which the thuinb
gripped the fingers if the child was a fingarsucker or the fingers gripped the thumb if o
thumbsucker, or the child srasped some convenient object. This competing reaction was
rchearsed until performe.’ “orrectly. The grasping-clenching reaction was to endure for
about 1-3 min. The children timed the duration by counting aloud slowly to 100, or. in
the case of younger children they repeated a count to 10 several times. The corapeting
reaction scrved as 2 preventive measurc in the identified habit prone sitzations as well as
a corrective measure when thumbsucking or any face touching occurred. For the first few
children, this compzting reaction consisted of holding the hands away from the body. but
this was discontinusd when children reacted unfavorably 1o it. Since nishutime suching
was especially likely, the children were told to keep their hands by their side with the fists
clenched when they went to slecp at night.

Social support (social reinforcement) was encouraged by the parent praising the child
when sucking was absent and by providing pleasant surprises, visits. etc.. when sucking
was abscnt for an extended period. For all habit reversal children, the parents were to
turn off the television st or interrupt the suggested bediime story whenever thumbsuck-
ing occurred. Also, concerned persons were identificd, such as neighbor or grandparent,
whom the child was to call to report progress.
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The procedure was presented as a game involving 'c.\CI‘f'i,\CS‘ (cicncliiing and grasping)
that were the responsibility of the child, the parent wrving to prm'u.lc run:i:‘.;.’c.'s and
encouragement and enforcing the program only shouid the child fail to prrionm the
exercises afier a gentie reminder. The various procedures and probable probien situ-

ations were role-played.

Control procedure (bitter tasiing substance)

The children in the control group were not counseled dircctly by the counselor. but
rather the counselor instructed the parents by phone on the use of a commercizhy avail-
able liquid containing cayenne pepper extract and citric acid and sold for the purpese of
deterring thumbsucking. The liquid was to be applied every morning and evening. The
parcnts were encouragad to be consistent in the application and to instruct babysiuters
and other carctakers to apply it in the parent's abscrice. Tha parents were mstructed to
keep daily records of the child’s thumbsucking in the same manner as did the habit
reversal parents. Since these children and parents were advised only by phone. they
constitute only a partial control to determine how well this commonly used precedure

functionsd with minimal professional contact.

RESULTS

Figure 1 shows the changes in thumbsucking expressed as the mean percentage reduc-
tion from the pre-trcatment bascline level. The data are expressed in terms of percentage
change rather than absolute frequency since the children varied greatly from 1-200
cpisodes per day. Measure of ceniral tendency based on absolute frequency would have
given disproportionate weight 1o the small number of high rate thumbsuckers. For the
habit reversal children, follow-up data was availuble for ali clients up to ths third week,
for 17 up to the fourth month. 11 up to 6 months and 9 clients at the 20-month
follow-up. The habit reversal children had a mean reduction of §8% on the first day, and
about 95% thercalter until the twentieth month when the reduction was 899, In contrast,
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Fig 1. Trcatment of thumb- and fingersucking of 30 young children by habit reversal and by a

contro! procedure. The control proceduse coasisied of painting the fingers and thumb with a

bitter 1asting solution. The data are eapressed as a pareentage reduction relutive to the daschae

level and are prescnted daily for the first week, weekly for the remaindzr of 1the first month, and

monthly thereaiter with a long-teem follow-up at 20 menths. Treatment consisted of a single
training session indicated by the veruical dotted hine.
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the mean pereentage 1eduction of thumbsucking for the control children was i ogany
during the 3 months of follow-up. At the 3-month foliow-up. the difference between
groups in the reduction of thumbsucking was statistically significant (t = 4.79;
p < 0.0001). ' .

In terms of absolute frequency. the habit reversal children had a mean of LY episodes
per day at the 3-month follow-up compared io the pre-treatment mzan of 34 epizodes per
day. The contro! children had a mean of 21.2 episodzs per day at the 3-monih: {oliow-up
compared to their pre-treatnient mean of 52 episodes per day.

Analysis of the individual data of the habit reversal children at the 3-month follow-up
in terms of percentage reduction showed that 47% had stoppzd thumbsucking completely
and all of the others had a reduction of at least 502 Of the control children 21 the same
3-month follow-up, 10°; had stopped completely; €07 of the children showed little or no
change (less than a 50°; reduction).

To evaluate the cffecct of the children whose data bocame unavailable during the
follow-up, their scores at their last recording were compared with those of the remuining
children. The mean difference in percentage reduction batween those children v hose data
became unavailable during follow-up and the remaining children at the same time was
3%

DISCUSSION

The habit reversal method was more eflective in climinating thumbsuckinz than the
use of the bitter tasting substance. About half of the children receiving the habit reversal
training stopped sucking entirely. compared to 10°%; of the control children. The effact of
the kabit reversal continued for the duration of the 20-moath follow-up, with a reduction
of 89-987; in sucking throughout the period. The children who were unavailable for
follow-up were probably not unrecorded failures since their reduction of sucking was
almost the samc at their last record as those children who remained available for fol-
low-up. The magnitude of the reduction by the habit reversal method was substantial
and immediate in that the mean reduction of sucking was 88% on the first dayv and
progressively increased to a 98% reduction at the S-month follow-up. At the 20-1month
follow-up, seven of the ninc children had stopped sucking entirely, ene child had a
reduction of 98%. and onc.child had returned 10 sucking at the initial rate. The present
results anpear alimost as favorable as those obtzined by the use of the palatal crid with
spurs by Haryctt er el (1970) who also obtained a 902, reduction. The habit reversal
method, of course. did not produce the cating and spauking problems which have been
reported for the crib. Future evaluations of the present method might weil use u control
group which receives the same Jace-to-face contact as the treatment group. Alsa, future
applications of the method might well omit the arm exercises which were used with some
of the children, but discontinued for them and the subsequent children because of its
cffortfulness and negative emotionzl reaction.
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