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LNTRODUCTION

Studies of the incidence of nail-biting reveal the
extent to which our population is affected Ly this be-
havioral problem. Nail-biting has been found to occur
most frequently during the age of puberty when incidence
figures range from 41 to 51% (Birch, 1955; Malone &
Massler, 1952; Wechsler, 1931). Incidence figures from
sample populations of college students (Birch, 1955;
Coleman & McCalley, 1948; Smith, 1957) indicace that
approximately 27% of college populations are nail-biters.

Slightly lower percentages have been reported for other

adult lations (P L 1965; & Mearin,
1944).

Investigations conceming the pervasivencss of this
problem have resulted in figures ranging from 53 to 66%.
That is, well over half of the individuals in adult popu-
lations reported that they had been nail-bige;n during
some period of their 1ives. These figures indicate that
the problem of nall-biting is far more prevalent than
many other behavioral problems for which specific treat-
ments have been developed and experimentally tested.

Despite the p of this behavioral problem,

only a limited number of experimentally’ controlled nail-

biting treatment studies appear in the literature. A



large percentage of the reported studies are case studies
or studies involving only three or four subjects with
no cxperimental controls. Others are anecdotal reports
with an unspecified number of subjects, no objective
dependent measures of change, or poorly reported treat-
ment procedures and results. Rather than replicating
previcusly employed procedures, investigators have genexr-
ally used a variety of treatment procedures. These include
such diverse methods as psychoanalysis (Rosow, 1954);
hypnotherapy (Gruenewald, 1965); negative practice (Dunlap,
1932; Smith, 1957); self-administered shock and self-
recording (Bucher, 1968); threatened loss of money (Stephen
& Koenig, 1970);-self-monitoring of nail-biting or incom-
patible responses (McNamara, 1972, 1973); habit reversal
(Azrln & Nunn, 1973; Nunn & Azrin, 1976); behavior record-
ing (Maletzky, 1974); sequential self-monitoring, sclf-
punishment, and self-reinforcement (Horan, Hoffman, &
Macri, 1974); and covert sensitization (Davidson & Denney,
1976) .

Because of the methodological inadequacies of most
of these studies, fow conclusions can be made. 1Ir general,
however, motivated adult nail-biters have been able to
decrease their nail-bizing behaviors under a variety of
treatment conditions. Even minimal treatment procedures
have shown these decreases. For example, Davidson and

Denney (1976) found that an information procedure devised



as an placebo duced substantial

changes ir nail length. Although these changes were
maintained during a S-week follow-up, the question of
whether they would have been maintained over a more ex-
tended period remains unanswcred. Unfortunately, most
research in this area fails to provide adequate follow-up
data.

The need for prolonged follow-up data has been under-

scored by Thoresen and Mahoney (1974), who note that an

imporctant aspect of of maladapti

h is cthe of behavi 1 changes. Pro-
blems in the treatment of nail-biting may be comparable
to those encountcred in the treatment of other maladaptive
behaviors such as smoking, alcoholism, and obesity. For
example, recent reviews of the smoking reduction litera-
ture (Hunt & Matarazzo, 1973; McFall & Hammen, 1971)
indicate that although smoking can be decreased signif-
icantly during treatment, ‘these decreases are rarely
maintained for more than three months beyond treatment.
As in the case of smoking, the problem with nail-biting
may lie not so much in effecting change during treatment
as in maintaining these changes over extended posttreat-
ment periods. '
Preliminary support for this assumption has been
ibi ¢ by several (Bucher, 1968; Dunlap,
1932; Maletzky, 1974; Smith, 1957; Stephen & Koenig, 1970)




‘who have evidence frequent
relapses following nail-biting treatment. One could
speculate that these relapses are cue to the fact that all
of the above treatment approaches made use of aversive
techniques to suppress nail-biting behavior.

In a discussion of the effects of aversive therapies,
Tinling (1972) commented upon the paradoxical bind created
by the suppression of behavior, or, as he termed it, by

“training in " He ded that ve

treatments create a behavioral vacuum which is likely to
be filled by the same behavior unless alternative behaviors
are taught. Wilson and Davison (1972) discussed a related
issue regarding the commonly accepted use of aversive
techniques to suppress homosexual arousal. They suggested
that it is prenmature to assume that aversive methods must
be used to suppress homosexual behaviors before hetero-
sexual interests can be developed. This suggestion may

be relevant to the treatment of other maladaptive behaviors
as well.

One of the purposes of the present nail-biting study
is to seﬁe as an analogue to the treatment of other
maladaptive behaviors. Results of this study should help
Lo determire whether suppression of a maladaptive behavior,
development of alternative behaviors, or a combination of
these approaches is most likely to effect and maintain

behavioral change. Thus, two distinctly different



approaches to the treatment of nail-biting were used.

The first treatment was similar to previous approaches in
that it attempted to suppress nail-biting behavior through
the use of aversive techniques. This “negative" approach
included training in stimulus control, negactive self-
verbalizations, and self-punishment procedures described
by Goldfried and Merbaum (1973). The second treatment,
termed a "positive" approach, attempted to teach a reper-
toire of altemative responscs to nail-biting. This
approach included numerous nail and cuticle care proce-
dures, applied relaxation, and hand and finger exercises.
According to Tinling's (1972) hypothesis, the posicive
treatment factor should bring about greater maintenance
of behavioral changes.

The present study conformed to a 2 X 2 + 1 mixed
factorial analysis of variance design. The first and
second factors were between-subjects factors consisting
of the presence or absence of either positive or negative

The ion-placebo group was

added to control for such nonspecific treatment effects
as attention, cxpectancy, and the reactivity associated

with behavior recording.



RESULTS

Preliminary Aralyses

Mean scores for one subject missing from the positive
treatment group were added in order to achleve equal n's.
The deletion of one degree of freedom from the error
tern had no effect on probadility values.

Preliminary analyses which included sex as a factor
failed to reveal any significant main effects or inter-
actions. The factor of sex was, therefore, eliminated
from all subsequent analyses.

One-way analyses  of variance were performed on all
pretreatment measures for the five experimental groups.
These preliminary enalyses were designed to assess initial
differences in nail length, cosmetic appearance, and
subjects' subjective ratings of their nail-biting problem,
as well as general characteristics such as age at which
nail-biting began, number and duration of previous attempts
to stop nail-biting, motivation for treatment, and pro-
portion of nail-biting attributed to either tension or
habit. The five experimental groups failed to demonstrate
significant differences on any of thesc measures. Fur-
thermore, any chance differences in initial pretreatment
measures were controlled for through the use of covar-

iance_ analyses.



METHOD

Subjects

Adult nail-biters were recruited by means of campus
and local advertisements. All subjects selected for
parcicipation in this study met the following criteria:
(a) subjects were at lcast 18 years of age, (b) subjects
currently engaged in nail-biting, (c) subjects considercd
themselves motivated for treatment, and (d) subjects
were willing to deposit a $10.00 postdated check which
would be rcfunded at the end of the experiment. Init-
ially, 50 subjects (35 females and 15 males) were selected,
with 10 subjects randomly assigned to each expcrimental
group. During the [irst weck of the study, one female

from the positive group di

The sample of nail-biters inéluded in the study ranged

from 18 to 54 ycars of age with a mean of 26 years.

Pretreatment Session

At an initial pretreatment session, applicants were
required to complete a Preliminary Questionnaire designed
to assess nail-biting and its ceterminants, motivation
for change, hail and cuticle condition, and-availability

for Lreatment sessions (see Appendix A).



ALl applicants who met the above criteria were
accepted as subjects for this study. The subjects signed
Consent Forns (see Appendix B) which provided a general
description of the study and a brief explanation of exper-
imental procedures. Thus, the subjects were aware of
the possibilicy that they might be assigned to a no-
treatmenc control group. The consent forms also provided
an explanation of the $10.00 deposit requirement with
assurance that refund of the deposit would not be con-
tingent upon treatment success but only upon completion
of the experiment. Deposits were submitted to the exper-
imenter prior to the measurement of nails.

Each of the subjects' nails was measured to the near-
est millimeter with a Vemeer caliper. Nail length
measurements were made from the cuticle at the base of
the nail to the center-most tip of the nail. An overall
nal lengeh score for each subject was obtained by summing
the measurements. In addition, each of the subjects'
nails was indcpendently rated by two judges using a
Cosmetic Appearance Checklist devised by the experimenter
(see Appendix C).

A co-cxperimenter then discussed scheduling diffi-
culties with individual subjects before randomly assign-
ing them to one of the experimental groups. The male to
female ratio (3:7) was held constant across the five

experimental groups. Four of these groups received



treatment during the study. The following treatment
approaches were uscd: positive, negative, combined
positive and ncgative, and attention-placebo. The remain-

ing experimental group served as a no-treatment control.

Ircatment Sessions

Group treatment sessions were scheduled once a week
for a period of four veeks. During treatment sessions,
the subjects werc seated in private cubicles. ALl treat-
ments and instructions were transmitted from a central
control room to headphones worn by the subjects.

At the first session, subjects in each treatment
group listened to a description of their specific treat-
ment approach. They were informed that their nails would
be measured again at th posttreatment session and were
instructed not to cut their nails at any time during the
course of treatment. They were advised to be careful
while filing or shaping their nails so as mot to affect
the length any more than necessary. The subjects were
further advised that once posttreatment measurements
were made, their nails could be kept at whatever length
they chose. The subjects then completed an Expectancy

Questionnaire, designed to assess their expectations for

improvement (see Appendix D). LUpon completion of the
quescionnalre, subjects listened to the first phase of

their treatment program. At the end of cach treatment



session, subjects were given transcripts of the material
presented in that session for continued reference.
Subjects in all treated groups were asked to rccord
the amount of time their attention was focused upon their
own or others' nails. In addition to recording attention-
focusing behaviors, subjects in the positive and negative
treatment groups recorded, on a daily basis, time spent

in practicing the levant to their specific

approach or The Daily Recording

Charts were collected at subsequent trcatment sessions.
All experimental information, group assignments,
and scheduling dates were presented in printed form.
Thus, subjects had minimal contact with the experimenter.
Positive approach. Each of the positive treatment
sessions lasted approximately 15 minutes. At the first
session, subjects listened to a treatment rationale for
developing a repertoire of positive altemative behaviors
to replace their nail-biting bchavior. This was accom-
plished through the use of instructional material designed
to teach procedures for nail and cuticle care. The pro-
cedures were presented in the following order: Week #1,
facts about the structure and function of nails; Week §2,
intensive nail and cuticle care procedures; Week 43,
applied relaxation and hand and finger exercises; Week #,
hand massage and manicure procedures. Knowledge of these
procedures was cumulative during the course of treatment.

Although subjccts were advised to try each of the
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procedurcs at least once, they were encouraged to consis-
tently practice those procedures which were most appro-

priate for their particular nail and cuticle problems.

In addition to ing attention-f g
subjects in this group were Instructed to use their Daily
Recording Charts to record time spent in practicing the
nail care procedures.

Negative approach. Each of the'negative treatment
scssions lasted approximately 15 minutes. At the firsc
session, subjects listened to a trecatment rationale for
leamning to suppress their nail-biting behavior. Then,
during each of the four treatment sessions, they were
instructed in the use of a different suppressive proce-
dure. These procedures were presented in the following
order: Weex #1, stimulus control; Weck #2, aversive
imagery; Week #3, negative self-verbalizations; Week #4,
self-punishment. Each presentation included specific
suppressive suggestions. For example, training in stim-
ulus control included several suggestions for limiting
the act of nail-biting to a particular time and place.
During the aversive imagery sessions, subjects were in-
structed to imagine themselves in a variety of situations
in which they wére embarrassed at being seen biting their
nails. Negative verbalizations involved repetitions of
such statemencs as, "I must not bite my nails,” and "It

is childish of me to chew on my nails." Subjects were
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instructed to cngage in such sclf-punishing behaviors as,
burning a dollar bill, snapping a rubber band worn on

their wrists, or telling a nearby stranger that they were
a nail-biter cach time they actually bit their nails.
Although subjects were advised to try each of the proce-
dures at least once, they were encouraged to consistently
practice those procedures which most effectively suppressed
their nail-biting behavior.

In addition to 3 focusing behavi

subjects in this group were instructed to use their Daily
Recording Charts to record time spent in practicing the

suppreseive procedures.

i positive and Subjects

in this group received both the positive and negative
treatments. At each session, a component of thc negative
treatment was presented just prior to presentation of

the positive treatment. Thus, Lo:ll'tim for cach treat-
ment session was approximately 30 minutes. Each rationale
(as previously described) was explained during the intro-
ductory phase of cach treatment approach.

In addiclon to i ing behavi »

subjects in this group were instructed to use their Daily
Recording Charts to record time spent in practicing both
the positive and negative treatment procedures.
Attencion-placebo approach. Each of the atteation-
placebo treatment sessions. L

ted approximately 15 minutes.



At the first session, subjects listened to a treatment
rationale for learming factual information about their
nails and fail-biting behavior. The informacion was pre-
sented in the following order: Week #1, facts about the
structure and function of nails; Week #2, nail diseases
and disorders; Week #3, incidence figures from nail-biting
surveys; Week #4, etiological theories concerning nail-
biting. Subjects in this group recorded only the amount
oé time their actention was focused on their own or others'
nails. These recordings were made on Daily Recording

Charts.

control. Group cards ived
at the pretreatment session informed subjects in this
‘group that they werc not scheduled for trcatment during

the study. The date of the posttreatment session was
given and subjects were reminded that their continued
participation at posttreatment and follow-up sessions would
be sufficient to warrant the return of their deposits.

They were also informed that participation in this exper-

imental study would make them.eligible for a nail-biting

program being at a later date.

Posttreatment Sessions

The posttreatment sessions were held five weeks
after the initial pretreatment session. During these

sessions, each of the subjects' nails was weasured and
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rated in d with the . ALl

measurements and ratings were made without knowledge of
previous measurements, ratings, or group assignments. All
subjects completed Posttreatment Questionnaires designed
to asscss the degree to which nail-biting remained a
problem (see Appendix E).

All subjects received printed cards stating that they
would be notified of the scheduled date of the follow-up
session. The cards informed the subjects that their
nails would be measured again at follow-up and that their
deposits would be returned upon completion of the final

session.

Follow-Up Sesslons

Four months after the posttreatment sessions, each
of the subjects' nails was again measured and rated accord-
ing to previously described procedurcs. Subjects were ’
asked to complete Follow-Up Questionnaires which assessed
the degree to which nail-biting remained a problem (see
Appendix F).

During a debriefing phase at the end of the Eollow-up
session, the experimental trcatment modalities were
described to each group ard deposits were retumed. Sub-

jects in the no-tr

tment control group (and other sub-
Jects who failed to profit from earlier treatment) were
given the opportunity to receive treatment by means of the

combined positive and negative approaches.
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Additional preliminary analyses were performed on
data obtained from the four groups receiving treatment
during the course of the study (i.e., the positlve, neg-
ative, combined positive and negative, and placebo groups).
There were no significant differences between the four
groups. regarding their understanding of the treatment
raclonale, confidence in thc treatment program, or ex-

pectation of success.

Obje:

ve Dependent Meca

Hail length for the five imental
groups are presented in Table 1. A 2 (positive) X 2

(negative) + 1 (placebo) analysis of covariance of post-

nail length led a significant
interaction between positive and negative treatment
factors, E (1, 44) = 4.32, p < .05. Duncan's pairwise
comparisons were performed in order to interpret the inter-
action between the positive and negative factors. These
comparisons revealed that the three groups receiving
either the positive and/or negative treatment had signif-
fcantly’ longer nails than the no-treatment controls,

P < .0L. Pairwise comparisons were then made between

the five expcrimental groups, including the placebo group.)

The placebo group differed from the controls, 3 < .01,

YSrror terms from the 1 X 5 analyses of covariance
were used in this and in all subsequent comparisons of
the five cxperimental proups.
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Table 1

Mcan Nail Length Measurements (in Centimeters)
with Standard Deviations and Adjusted Means

Measurements Positive Negative Combined Placebo Control

Pretreatment

X 9.29 8.80 -8.77 7.3, 7.78

SD 1.95 1.50 2.36 2.12 1.32
Posttreatment

X 11.09 10.17 10.35 8.74 7.86

sD 2.07 2.33 291 2.7 1.33
Adjusted

Postreatment

X 10.07 9.71 9.93 9.92 8.56
Follow-Up

b 10.98 9.81 10.21 8.73 7.92

1.78 1.93 2.92 341 108

X 9.98 9.36 9.80 9.90 8.61
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but did not differ significantly from the other three
treated groups.’

A similar analysis of covariance performed on follow-
up nail length measures disclosed only a main effect for

the positive treatment factor, F (1, 44) = 6.75, p < .025.

Pairwise of the five 1 groups
revealed that the four treated groups still did not differ
significantly from each other at follow-up. However,
nail length measures of the negative group were no longer
significantly greater than those of the no-treatment con-
trols. ALl other treated groups, including the placebo
group, differed from the controls at cthe .05 level of
significance. o
Posttrcarment and follow-up nail length measures were
then subjected to a 2 (positive) X 2 (negative) X 2 (trials)
+ 1 (placebo) ‘analysis of covariance. Results of. this
analysis revealed no significant main effects or inter-
actions involving trials, indicating that nail léngth
did not change apprecisbly from posttreatment to follow-up.
Cosmetic appearance ratings for the five experimental

groups are in Table 2. ratings

made by two independent raters were highly correlated,
£ (49) = .99, p < .00L. Thereafter, ratings were madc
by the second rater only. Pretreatment ratings made by
the second rater were used for the analyses. A 2 (positive)

X 2 (negative) + 1 (placebo) analysis of covariance was



Mcan Cosmetic

Table 2

Ratings wich
Deviations and Adjusted Means

Ratings Positive Negative Combined Placebo Control
Pretreatment
X 32.30 . 32.00 38.80  38.40  40.80
SD 9.73 8.84 9.83 10.22 11.37
Posttreatment
X 13.10 20.40 17.70 24.40 40.20
sp 7.29 13128 1096  15.13  9.00
Adjusted
ostreatment )
X 16.04 2v3.55 16.05 23.03 37.14
Follow-Up
b4 16.30 24,30 22.70  27.60  42.30
sp 8.64 16.92 1213 1819 10.34
Adjusted
Follow-Up
X 17.02 27.22 21.17 26.33 39.46




P on i racings.
This analysis revealed a significant interaction between
the positive and negative treatment factors, F (1, 44) =
4.96, p < .054. Pairwise comparisons of the negative and
positive treatment facu;rs revealed that cosmetic ratings
for the three groups receiving the positive and/or nega-
tive treatments were significancly better than those of
the no-treatment controls, p < .05. In addition, cosmetic
ratings of both groups receiving the positive treatment

component were sigaificantly better than those of the

group only the p < .05
Pairwise comparisons that included the placebo group
indicated thac the placebo group diffeced from Lhe con-
trols, p < .0L, but did not differ significantly from
any of the other treated groups.

A similar analysis of covariance performed on follow-
up cosmetic ratings again revealed a significant inter-
action between the positive and negative treatment factors,
E (1, 44) =.4.77, p < .05. Palrwiee comparisons disclosed
that cosmetic ratings for the three treated groups were
significantly better than those for the controls, p < .05.
Although the two groups receiving the positive treatment
component still did not differ significantly from each
other at follow-up, only the ratings of the positive
treatment group remained significantly better than those

of the megative group, p < .05. Pairwise comparisons
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that included the five experimental groups revealed that
the placebo group also differed from the controls at
the .05 level but did not differ significancly from the

negative and bd,

groups. Di

between the placcbo and positive treatment ;rouin
approached significance at the .10 level, indicating
that, at follow-up, the nails and cuticles of subjects
in the positive group tended Lo be rated slightly higher
than those of the placebo group.

an;- for posttreatment and fl;llw-up ratings were
then analyzed by means of a 2 (positive) X 2 (negative)

X 2 (trials) + 1 (placcbo) analysis of covariance. This
analysis rcvealed only a main effect for trials, F (1, 45) =
4.75, p < .05, indicating that the appearance of subjects’
nails and cuticles deteriorated significantly from post-
treatment to follow-up.

To summarize, nail length increased significantly
for all treated groups. There were no significant differ-
cn‘ul in nail length between the four treated groups at
posttrcatment. While the nails of subjects in the posi-
tive, combined, and placebo groups were significantly
longer at follow-up than those of the no-treatment controls,
the nails of subjects in the negative treatment group
were not.

Objective ratings of the cosmetic appearance of

subjects’ nails and cuticles also improved significantly
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for all trcated groups. While posttreatment ratings of
the placebo group did not differ from those of the other
three treated groups, postireatment ratings of the two
groups receiving the positive treatment component were
significantly better than those of the negative group.’

At follow-up, all treated groups continued to maintain
the cosmetic appearance of their nails and cuticles better
than the controls. .In addition, the nails and cuticles
of subjects in the positive treatment group were rated
significantly higher than those of subjects in the nega-

tive group.

Subjective Dependent Measures

Data sel. of nail-

biting are in Table 3. ratings

of nail-biting occurrences were subjected to a 2 (positive)
X 2 (negative) + 1 (placebo) analysis of covariance.
Results revealed a significant interaction becween posi-
tive and negative treatment factors, F (1, 44) = 4.68,

R < .05. Pairwise comparisons shcwed that the three
groups being treated by means of the positive and/or
negative treatwents reportedly bit their nails less
frequently than the controls, p < .05. Pairwise compar-
isons that included the five prummul groups revealed
that the placebo group also differed from the controls

at the .05 level of significance but did not differ sig-

nificantly from the other three trcated groups.



Table 3
Mean Daily Frequency of Nail-Riting

Frequency Positive Negative Combined Placebo Control

Pretreatment

g 2.60 2.40 2.50 3.60 3.60

sD 110 1.00 1.00 1.40 1.40
Posttreatment

X 1.60 1.60 1.90 1.90 3.00

sp 1.00 70 1.00 130
Adjusted

Posttreatment

X 1.70 1.70 2.00 1.80 2.90
Follow-Up

X 1.60 2.10 2.00 1.80 2.80

SD 70 1.20 -80 1.00 1.00
Adjusted

Follow-Up

X 1.70 2.30 2.10 1.60 2.60

Note. Scale: 1 = less than 1; 2 = 1-5; 3 = 6-10;
4 = LI-15; 5 = more than 15. ’



Follow-up ratings of nail-biting occurrcnces were
then subjected to a similar analysis of covariance.
Results of this analysis revealed no significent main
effects or interactions.

A 2 (positive) X 2 (negative) X 2 (trials) + 1
(placebo) analysis of covariance was performed on post-
treatnent and follow-up ratings. There was no significant
main effect or interaction involving trials, indicltin‘g
that frequency of nail-biting did not change from post-
treatment to follow-up. .

Means for subjects' ratings of the appearance of
their nails and cuticles are shown in Table 4. A2
(positive) X 2 (negative) + L (placcbo) analysis of covar-

iance on the ratings led

a
highly significant interaction between the positive and
negative creatment factozs, T (1, 44) = 11:60, p < .005.
Pairwise comparisons revealed that the three groups being
treated by means of the positive and/or negative treat-
ments reported significancly higher nail and cuticle
appearance ratings than the controls, p < .05. However,
ratings of the three treated groups were not significantly
different from each other. Pairwise comparisons of the
five experimental groups indicated that while ratings of
the placebo group differed from those of the c;ntfels.

B <.05, they did not differ significantly from chose of

thé other three treated groups.
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Table &

Mean §ubjective Ratings of Nail
and Cuticle Appearance

Ratings  Positive Negative Combined Placebo Control

Pretreatment

X 14.20 46.90 47.40  23.60  27.30

sp 19.10 43.80 34.10  33.00  46.20
Posttreatment

X 113.80  117.20  105.80  88.80  27.00

sp 52.50 44,50 49.70  60.90  34.10
Adjusted

Posttreatment

X 120.30  111.70  100.10  $1.80  28.70
Follow-Up

X 101.90 87.60 75.10  76.30  27.40

sb 28.00 55.30 48.50  58.10  35.20
Adjusted

Follow-Up

X 111.80 79.20 66.40" 80.90 30.00
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An analysis performed on-follow-up ratings again
disclosed a highly significant inceraction between the
treamenc factors, £ (1, 44) = 12.28, p < .001. Pairwise
comparisons revealed that the thrcc groups receiving the

" positive and/or negative trcatmencs differcd significantly
from the no-treatment controls, p < .05. In addition,
the positive group rated the appearance of their nails
and cuticles significantly higher than the combined treat-
ment group, p < .05, and displayed a tendency toward
higher ratings than the hegative group, p < .10. Pairwise
comparisons including the placcbo group indicated that
while the placebo group differcd from the controls, p < .05,
it did not differ significantly from the other treaced
groups.

Subjects’ posttreatment and follow-up ratings vere
then subjected to a 2 (positive) X 2 (negative) X 2 (trials)
+ 1 (placebo) analysis of covariance. Results revealed
only a significant main effect for trials, E (1, 45) =
5.29, p < .03. In general, subjects were not as pleased
with the appearance of their nails and cuticles at follow-
up as they had been at posttrcatment.

Subjects' ratings of their control over the problem
of nail-biting are presentcd in Table 5. Posttreatment
Tatings of control were analyzed by means of a 2 (positive)
X 2 (negacive) + L (placebo) analysis of covariance.

This analysis again revealed a highly significant interaction



Table 5

Mean Subjective Ratings of Control
Over Nail-Biting

26

Ratings Positive Negative Combincd Placebo Control
Pretreatment

X 14.70 17.40 26.90  20.20  15.50
sp 22.80 15.60 19.80 5.90-  19.40
Posttreatment

X 71.00 67.40 59.10  36.70  16.90
sp .29.00 32.60 . 24.60  30.80  19.00
Adjusted

Posttreatment

X 72.00 67.70 57.30  56.40  17.70
Follow-Up ’

X 67.40 48.80 © 51.20  53.20  25.00

sp 29.50 - 29.60 25.80  36.70  30.00
;\diusted

o].lw-lJp

69.00 49.40  '48.30  52.80  26.30
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between the positive and negative Lreatment factors, ’
E (1, 44) = 13,48, p < .001. While the three groups re-
ceiving the positive fndlo! negative treatments did not
éiffer significantly £rom each other, they again differed
from the no-treatment controls, p < .05. Pairwise com-
parisons that included the placebo group resulted in
similar findings. That is, while ratings of control
over nail-biting made by the placebo group did not differ
significantly from those made by the other treated groups,
they did differ from those made by the control group,
p < .05

An analysis performed on subjects' ratings of control
at follow-up agaln disclosed a significant treatment
interaction, E (L, 44) = 5.29, p < .05. Pairwise compar-
isons of the groups included in the factorial design in-.
dicated that the positive group was the only group that
still reported significantly greater control over their
nail-biting than the no-treatment controls, p < .05.
Differences between the controls and both the negative
and combined treatment groups merely approached signif-
icance, p < .10. Follow-up ratings of control made by
the placebo group were not significantly different than
those made by the other three treated groups. However,
differences between ratings made by the placebo group
and those of the no-treatment control group only approached

significance, p < .10.



Posttreatment and follow-up ratings of control were
then analyzed by means of a 2 (positive) X 2 (negative)

X 2 (triale) + L (placebo) analysis of covariance. This
analysis failed to reveal any significant main effect or
interactions involving the trials factor. Taus, perceived
control over nail-biting did not change significantly

from posttreatmenc to follow-up.

To summarize, at posttreatment, the four treated
groups reported less nail-bicing, grearer satisfaction
with the appearance of their nails and cuticles, and more
control over their nail-biting behavior than the no-
treatment controls. The ctreated groups did not differ
significantly from each other on any of the posttreatment
subjective measures. These results are consistenc with
those obtained from posttreatment analyses of the objec-
tive dependent measures. As expected, results for the
follow-up data were somewhat different. At follow-up,
there vere no significanc differences in the reported
frequency of nail-biting for any of the five experimental
groups. However, subjects in the positive group were
more pleased with the appearance of their nails and cuticles
than either the combined treatment group or the controls.
The positive group also tended to rate their nails and
cuticles higher than the negative group. Furthermore,
at follow-up, the positive group was the only group that

felt significantly more control over their nail-biting
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behavior than the controls. ALl other treated groups

revealed only a tendency toward greater control.

Supplementary Measures

Supplementary measures of subjects' invelvement in
the process of treatment werc available for the four
treated groups only. Table 6 represents mean weekly self-
report measures of the amount of time subjects paid
attention to their own or others' nails and time spent
in practicing specific procedures during the four-week
treatment program.

Measures of attention-focusing were analyzed by
means of a'4 (treatments) X 4 (veeks) amalysis of variance.
This analysis revealed significant main effects for treat-
ment, F (3, 36) = 4.93, p < .006, and for weeks, F (3, 108) =
5.26, p < .002. Subjects in both the positive and the
combined treatment groups paid more attention to their
nails than subjects who did not receive the positive treat-

ment. -While subjects the positive

component reportedly spent an average of 44 minutes each
week attending to their nails, subjects in the negative
and placebo groups reported spending an average of only
19 minutes each week. The main effect for weeks indicated
that subjects gcnerally paid less attention to theif
nails as trcatment progressed.

Mcasurcs representing the amount of time the ncgative

and combined treatment groups speat in practicing the



Table 6

Mean Weckly Subjective Ratings of Practice
(in Minutes) of Tzeatment Procedures

Behaviors recorded Positive Negative Combined Placebo

Attention-focusing

Week #1 50 21 54 25
Week §#2 "2 19 51 16
Week #3 38 17 43 14
Week #4 34 16 42 21

Positive procedures

Week #1 13 13
Week #2 12 13
Week #3 14 10
Week #4 13 12 -

Negative procedures

Week #1 5 17
‘Week $#2 5 17
Week #3 7 14
Week #4 6 12
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negative procedures were subjected to a 2 (treatments)
X 4 (weeks) analysis of variance. There was no signifi-
cant interaction. However, the analysis revealed a

significant main cffect for treatment, F (1, 18) = 4.95,

R < .05, indicating that the bined group

spent more time practicing the negative procedures than

the group i the neg: only.

A similar analysis was performed on measures repre-
senting the amount of time the positive and combined
treatment groups spent in practicing the positive pro-
cedures. Results of this analysis revealed no significant
differcnces between the two groups.

In summary, groups receiving the positive treatment
component paid more attention to their own or others'
nails than groups receiving either negative or placebo
treatments. However, as treatmen: progressed, time spent
in attending to nails decreased across all of the treat-
ment groups. Although there were no differences between
the two groups practicing the positive procedures, the
combined treatment group spent more time practicing the
negative procedures than did the negative group.

Other supplementary measures reflected treated sub-
Jjects' ratings of their involvement in the treatment pro-
gram and ratings of the probability that nail-diting
would become a problem in the future. Mean posttreatment

and follow-up ratings on each of these variables are
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shown in Tables 7 and.8. Posttrecatment ratings of in-
volvement made by sub_jucts in the four treatment groups
were analyzed by means of a one-way analysis of variance.
This analysis revealed no significant differences between
the four treated groups. However, an analysis of similar
ratings made at follow-up revealed a significant differ-
ence between the four treated groups, E (3, 36) = 3.57,
B < .02. Duncan's pairwise comparisons of the four groups
disclosed no significant differences between the positive
and combined treatment groups. While both the positive
and the combined treatment groups reported significantly
more in than the group,

B < .05, differences between these two groups and the

placebo group only ‘approached significance, p < .10.
Posttreatment and followup ratings of involvement

were then subjected to a 4 (treatments) X 2 (trials)

analysis of variance. Results disclosed a highly sig-

nificant main effect for trials, F (I, 36) = 23.75, p < .00L.

Subjects in all treated groups felt more involved in their

programs at K= 66%, than they
did at follow-up, X = 40%.

Subjects' posttreatment and foilow-up ratings of the
probability that their nail-biting would zecur were sub-
jected to a similar series of analyses. . Results of cthese
analyses revealed no significant main effects or inter-

actions.
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Table 7
Mean Subjective Ratings of Involvement in Treatment

Trial Positive lNegative Combined Placebo
Posttreatment 75% 58% % 61%
Follow-up 55% 217 537 3%

Table 8

Mean Subjective Ratings of Probability of
Nail-Biting Recurrence

Trial Positive Negative Combined Placebo

Pasttreatment 6447 38% 407 49%
Follow-up 45% 57% 60% 52%
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In general, analyses of subjective ratings of involve-
menc revealed that all treated groups felt equally in-
volved during the course of treatment. At follow-up, how-
ever, both groups receiving the positive treatment
couponent felt significantly more involved than the
negative group and slightly--though not significantly--
more involved than the placebo group. As expected, sub-
Jects in all treated groups considercd themselves less

involved at follow-up than at postireatment.

Regression Analyses

Step-wise multiple regression analyses were performed
to determine if any of the measures taken at pretreatment
predicted treatment success as indicated by nail length.
Five regression malyses were perfommed, one for each of
the four individual treatment groups and one for all four
treatment groups combined. In the [irst step of the

analyses, nail length were "forced"

into the equation. The remainder of the variables werc
allowed to enter the equation only Lf they added signif-
icantly to.the proportion of variance not accounted for

by the T nail length me s. Table 9 pre-

sents the of variance for by each

of the pretrcatment variables. It can be seen that pre-

nail length d for a high of

posttreatment nail length within and across all conditions.

Moreover, only two of the other variables predicted



Table 9

Pretreatment Variables That Predicted Nail Length Improvemenc?

Variables Positive Negative Combined Placebo An-ll.yi%x
Pretreatment nail lengch .797 .888 891 801 .821
Present age 062 044 .0L5
Age at waich nail-biting began
Incerest in stopping .o13
Number of previous attempts to stop
Greatest length of time stopped 045 014
Biting -attributed to tension
Biting accributed to habit .050 015 .024
Understanding of treatmenc
Reasonableness of treatment .027 .099
Expected improvement .037 1034
Confidence in treatment .015 .055
Involvement in treatdent -049

£ ing during .042 025

®Numbers in che table represent the percenta
variables that predicted at least one percent o

g

of variance accounted for by
the total variance.

s€
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treatment: success in even three of the four treated groups.
Both age and biting artributed to habit werc positively

correlated with nail length » sug-

gesting thar treatment success may improve for older
subjects and for subjects who feel that their nail-biting
is an habitual behavior.

It should be noted, however, that neither age nor
biting attributed to habit accounted for a large percen-
tage of the overall variance. This probably results from
two factors. First, there were relatively few subjects
in each treatment group. And second, pretreatment.nail
length was an excellent predictor of success--always _

accounting for at least 80% of the.total variance; thus

little variance remained to be accounted for by any of

the other variables.



DISCUSSION

Each of the four treatment approaches used in the
present study produced signifieant change in nail-biting
behavior during treatment. These rcsults were consistent
with those of previous nail-biting treatment studies
(Bucher, 1968; Davidson & Denney, 1976; McNamara, 1972,
1973; Smith, 1957; Stephen & Koenig, 1970). In these
studies. a varlety of treatment approaches brought about
change during treatment but failed to demonstrate dif-
ferential treatment effectivencss.

In the present study, nail length measurements of
the four treated groups failed to differ significantly
at either posttreatment or follow-up. The positive ':nnﬂ
care” approach did, however, tend to effect slightly greater
changes in nail length than the negative "suppressive"
approach. This same trend is reflected in group means
for all of the dependent measures. Means for the posi-
tive treatment groups were gencrally greater--though in
some cases, not significantly so--chan those of the other
three treated groups. Means for the combined treatment
group were usually only slightly greater than those for
the placebo group, with the negative treatment group
means showing the least amount of improvement. At follow-

up, the nails of subjccts in the negative treatment group
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were not significantly longer than those of subjects in
the no-treatment control group. These results support

Tialing's (1972) that long behavioral

changes are not sufficiently maintained by the use of
aversive procedures that merely attempt to suppress the
maladaptive behavior iteelf. In the present study, sub--
Jects who did not receive the positive treatment component
paild less attention to their nails, spent lecss time
practicing the treatment procedures, and also indicated
that they felt less involved in their trcatment program
than subjects who received the positive treatment com-
ponent. Thus, aversive procedures may actually encourage
individuals to avoid thinking about their maladaptive
behaviors, leaving them less amenable to change.

The combined treatment, using positive and negative
treatments simultaneously, was expected not only to effect
greater change in nail length, but also to maintain these

changes over an extended follow-up period. MHowever,

neither nor of treat-
ment effects were significantly enhanced even though
sessions for the combincd spproach lasted Lwice as long
as those for the single treatment approaches. In general,
mean scores for the combined group tended to be slightly--
though not significantly--lover than those for the group
recsiving only the positive treatment, indicating that

the addition of adversely aff d
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treatment. These results were similar to those obta‘incd
by Davidson and Denney (1976). In one treatment condi-

tion, these investigators comoined aversive covert sensi-
tization with a neutral procedure which provided subjects

with information about their nails. The aversive pro-

cedure actually from the i of the
neutral procedure alone. Results of these studies raise
some doubt about the advisability of administering both
positive and ncgative treatments simultaneously. The
combination of radically different approachcs appears to
cause a split in the focus of treatment which is detri-
mental to both Limediate and long-term behavioral change.
Although the evidence presented in this study leads
one to seriously question the use of aversive procedures,
it should be noted that such procedures may be very
appropriate in certain clearly defined situations. In
the present investigation, treatments werc administered
to individuals who were highly motivated to change their
nail-biting behavior. When this is not the case --as
with children who engage in dangerously destructive
behavior such as head banging--an aversivc approach may
be required in order to rapidly extinguish the self-
injurious henavior pattern. However, once the destructive
behavior has been suppressed by means of an cxternal
control agent, a positive approact should be cmployed to

enhance the individual's sense of internal control. This
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of would extend the effects
of and insure long. behavioral change.
These are made in with Thoresen

and Mahoney's (1974) contention that it is far more
cfficacious to help individuals to develop a sense of
self-control than to promote further dependency upon
extemal contzols.

Since the present study was intended as an analogue
treatment study, it is hoped that these Eindings will
stinulate interest in the development of pusitive approaches
to the treatment of other maladaptive behaviors as well.

It may be possible, for example, to develop procedures

for K 1i in s

without first i their |
(Wilson & Davison, 1974). This might be accomplished
through training in social and dating skills and through
the use of pictures and Ll;fumltion which focus nt‘l’.enr.ion
upon the form and function of botk male and female bodies.
In developing a positive approach to the treatment of
obesity, -one might focus attention upon the goal of weight
loss through pictures and information about appearance,
grooming, posture, fashions, nutrition, exercise, health,
ete. Such positive procedures arc likely to be more
effective then suppressive techniques in bringing about
long-cerm behavior changes--particularly when individuals

are already motivated to change their maladaptive behaviors.
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During the presenc invescigation, a number of inci-
dents provided anecdotal evidence which helps to confirm
that motivated individuals are capable of changing their
own behavior. 1In one instance, the Ll-year-old daughter
of a female assigned to the positive treatment group
completely eliminated her nail-biting behavior by simply
following the self-instructional nail and cuticle care
materials given to her mother. She was able to change
her own behavior even though she actended none of the
experimental: treatment sesslons. Several other subjects
mentioned that they had loaned their inscructional mater-

ials to friends who were 11y using the

on their own. In addition, a number of subjects, who

had inadvertently retumed to nail-biting during a stress-
ful period, cither began using the written material anew
or expressed an intention of doing so at some future date.
These incident: che d 1

P of self-instruc-
tional programs. Like Thoresen and Mahoney (1974), this
investigator would prefer to discard the term "treatment"
and to think, instead, of teaching new behaviors that
will help motivated individuals to change their own mal-
adaptive behaviors. Thoresen and Mahoney maintain that
self-instructional proprams are ideal for this purpose.
Such programs not only decrease dependency upon cxternal
sources, but also allow individuals to gain a scnse of
self-control that is vital to the maintenance of behavioral
changes .
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APPENDIX A
PRELIMINARY QUESTIONNAIRE

Read the following qucstions carefully and rate your
answers by meking a slash mark at Lhe appropriate place
on the solid line or by circling the correct answer.

Take your completed form to the experimenter and wait
for further instructions.

L. Approximately how often a day do you bite your nails?
less than 1 1-5  6-10  1l-15  more than 15

2. How pleasing in appearance are your nails?

not at all... y
pleasing pleasing
3. llow pleasing in appearance are your cuticles?
extremely. .. : ...not at all
pleasing pleasing

4. How much control do you presently have over your nail-
biting problem?

no control... -..complete
_ control

5. Approximately how old were you when you began biting
your nails?

less than 4 4-8 9-13 14-18 more than 18

6. How seriously interested are you in trying to stop
biting your nails?

not at all... .. y
interested incerested

7. How often have you stopped biting your nails long
enough to notice an appreclable change (i.c., for your
nails to grow vut)?

never 1-2 times 3-4 times 4-5 times *6 or more



9.
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What has been the longest period of time that you have
been able to stop biting your neils?

Approxinately what proportion of your nail-a
el

ting
avior serves to reduce tension or anxicty?

100% of it... ...0% of it

Approximately what proportion of your nail-biting
occurs without conscious awareness (i.e., as an uncon-
sclous habit)?

0% of ict... -..100% of it

Name

Address
Phone ¢
Sex _____ Age




APPENDIX B
CONSENT FORM

By signing this consent form, 1 will become a partic-

ipant in an i g several to the

treatment of nail-bicing. I understand that I will be
assigned to one of five experimental groups. In order to
meet research requirements, one of the five groups will be
a "no-treatment control group.” My chances of being
assigned to the no-treatment group are onc in five. low-
ever, if I am assigned to the no-treatment group for this
experiment, I will be given the opportunity for treatment
at a later date.

1 am prepared to deposit a $10.00 check (postdated by
6 months) with the experimenter. I understand that my
check will be retumed to me upon completion of this experi-
ment regardless of whether or not I have achieved success in
treatment. Lf I should drop out of the experiment at any
time before the final session, I will forfeit my deposit.

As a participant in this experiment, I shall nfnke a
serious effort to attend all scheduled group sessions and,

1f necessary, I will reschedule sessions I am unable Lo

ateend. ALL seosions will be scheduled for
Honday_evenin; i November 3rd.
Signed _

Phone ¢ Sex
Address '




APPENDIX C
COSMETIC APPEARANCE CHECKLLST

CUTICLES
1. Cuticle is red, swollen, or sore.
2: Cuticle is ragged, cracked, or split.

3. Cuticle extends onto nail

NAILS
1. Nail bicten to the nail body.

2. Wail bitten into the nail body,

3. Free edge of nail is ragged or split.
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APPENDIX D

EXPECTANCY QUESTIONNAIRE

for the

How 1y do you d che 1
nail-biting treatment you are about to receive?

not at all... ... completely

To what extent does the treatment rationale for elim-
inating your nail-biting seem reasonable to you?

completely. .. not at all

How would you assess your expectations for success?

0% chance. .. +..100% chance
Estinate what percentage of the success you achieve will
be due to che fact that you know -that your nails will be
measured ac Lhe-enc of treatment?

100% of it... ...0% of it

Estimate what percentage of the success you achieve will
e due Lo the treatment procedure itself?

0% of it... +..100% of Xt

How confident are you that you will no longer be a nail.-
biter at the end of treatment?

letely. .. ...not at all

Group #
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APPENDIX E
POSTTREATMENT QUESTLIONNAIRE
Approximately how often a day do you bite your nails?

less than 1 1-5 6-10 11-15 more then 15

liow pleasing in appearance are your nails?

not all.. .

pleasing pleasing

llow pleasing in appearance are your cuticles?

extremely. .. ...n0t at all

pleasing A pleasing

How much control do you presently have over your nail-,

hlcing problem?

no control. +..complete
control

How great is the probabllity that you will begin biing
your nails sometime in the Futurs

100% chance. .. ...0% chance

How actively have you been involved in your nail-biting
treatment program during the experiment?

hardly very
involved involved

What percentage of the success you may have achieved
do you actribute to the fact that you knew that your
nails were being measured at the end of the experiment?
0% of ic... -..100% of it

What percentage of the success you may have achieved
do you attribute to the treatment program itself?

100% of it... ...0% of it

Group #,



0% of it
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APPENDIX T
FOLLOW-UP QUESTIONNAIRE

Approximately how often a day do you bite your nails?
less than 1 1-5 6-1¢ 11-15 more than 15
How pleasing in appearance are your nails?

not at all... .. 1y
pleasing pleasing

llow pleasing in appearance are your cuticles?

extremely. .. ...not at al
pleasing plenﬁ.ng

How much control do you presently have over your nail-
biting problem?

no control... «..complete
control

llow great is the probability that you will bepin biting
your nails sometimc in the futurc?

100% chance. .. -..0% chance
How actively have you remaincd involved in your mail-
biting treatment program since your nails were measured
at the posttreatment session?

bardly ... .. .very
involved involved

What percentage of the success you may have achieved
do you attribute to the [act that you knew that your
nails were being measured at the follow-up session?
100% of ic

What percentage of the success you may have ackieved do
you attribute to the treatment program itself?

100% of ict... -+.0% of ic

Name
Group #
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