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Abstract
Aim: To determine the effectiveness of sensory motor and behavior therapy on drooling in children

with cerebral palsy
Methodology: 20 children with drooling in cerebral palsy were selected for the study based on the

screening tool. The assessment tools such as swab method, drooling quotient with activity and drooling
quotient without activity were used for pre and post test scores. 10 children received conventional
treatments who were control group and 10 children were given sensory motor and behavior therapy
along with conventional treatment who were experimental group. Posttest was taken after 6 weeks of
intervention for 10 min / session, 3 days a week and the scores were subjected to statistical analysis.

Results: The data were analyzed with Mann-Whitney U-test and Kruskal Wallis test using the SPSS
version 16. Results showed statistical significant difference at p<0.05 levels of significance in post test
scores of experimental when compared to control group. Constant droolers showed greater improvement
than frequent droolers in swab method and drooling quotient with activity at p<0.05 levels of significance.
The study also found that age and diagnosis do not have an effect on treatment outcome.

Conclusion: The study concluded that sensory motor and behavior therapy have a significant effect
on reducing drooling in children with cerebral palsy.
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Introduction

Drooling is the unintentional loss of saliva
from the mouth. Many children lose control
of saliva and drool when they concentrate on
gross and fine motor movements.  Normal
children develop the ability to perform most

activities without drooling around 2 years of
age. Persistent drooling is most commonly
associated with neuromuscular disorders such
as Cerebral Palsy which is the most common
physical disability in early childhood. Those
children frequently have lifelong problem with
oral motor control that can present as drooling,
eating and drinking difficulties and /or speech
problems [2].

The pathophysiology of drooling seems to
be the result of problems exist in sensory
awareness or organisation and children may
be unable to perceive the pressure cues in the
mouth that would normally serve to trigger
an automatic swallow and may be aggravated
by inability to close the mouth[1].

Drooling can produce significant negative
effects on physical health including irritated
facial skin, unpleasant odor, increased oral
and perioral infections, hygiene problems,
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dehydration, social isolation and affect the
Quality of Life that can result in a loss of self-
esteem. Thus drooling can lead to functional,
social, psychological and clinical consequences
for patients, families and caregivers.

Control of drooling requires developed oral
sensory awareness provided by own secretions
in order to swallow in a timely manner and to
facilitate frequent swallowing, where sensory
therapy is necessary [2].Significant correlations
have been found between jaw control ability
and adequate swallowing by creating intraoral
suction pressure, which implies the need for
jaw control techniques[3]. However, the
above techniques alone need not facilitate
swallowing. Habituation and generalization
of swallowing is essential to reduce drooling
even when the above techniques are not in
use. This can be facilitated through the use of
behaviour therapy techniques like positive
reinforcement, prompting, cueing, modeling,
shaping and prompt fading [4].

Thus there is a need for combination of
behavior treatment methods along with
sensory motor therapies to increase
swallowing frequency, to facilitate mouth
closure and thereby reducing drooling [5].

The current study attempts to find out the
effectiveness of combinations of sensory, motor
and behaviour therapy techniques to reduce
drooling in children with cerebral palsy.

Methods

The study design was two group pretest-
posttest quasi experimental designs in which
the designed sensory motor and behavior
therapy techniques were independent variable
and drooling was the dependent variable. The
study was conducted in KMCH Occupational
therapy Department and Special schools in
Coimbatore. 20 Children who have been
diagnosed with Cerebral palsy, within the age
group of 2 to 12 years of both genders, who
were identified to have drooling based on
screening tool who scored > 3 in frequency
and severity, and who were not having any
illness over the past week at the time of the

assessment were included for the study and
others who were under medications, or
undergone any surgeries for drooling or
having care givers with psychiatric morbidity
were excluded.

Modified drooling measure form and
questionnaire on drooling were used for
screening, Drooling Quotient (with activity
and without activity) and Swab Method used
as a primary outcome tool. The drooling
quotient is a validated, semi quantitative, direct
observational method. The drooling is
observed and the presence or absence of
drooling is evaluated at every 15th sec interval
over a 10 minutes period (40 observations)
while the subject is awake and sitting erect.
An episode of drooling is defined as new saliva
leaving the chin. The drooling quotient
expressed as

DQ(%)= No. of drooling episodes in 10 min x100

           40 observations in 10 minutes

The swab method is a highly reproducible
method and can be used to evaluate salivary
flow rates in drooling children in cerebral palsy
during interventional studies under
standardizes conditions. It was described by
Rotteveel et al. after the mouth is dried with
sterile gauze; the cotton roll is placed in the
floor of the mouth for 2 minutes. The cotton
roll should be weighed before and after the
procedure using an electronic scale, which is
sensitive to 0.01 gram. The increase in weight
during the 2 minutes interval is calculated.

A written consent was taken from the head
of the institution to conduct a study. The
purpose of the study was explained and
informed consent was obtained from the
caregivers prior to the study. Modified drooling
measure form and drooling questionnaire
were given to caregivers of 23 children with
cerebral palsy. Among them, 20 children were
selected and 3 were excluded as they had mild,
occasional drooling. The 20 children were
divided into 2 groups: experimental and
control, 10 in each. Pretest scores were taken
using the swab method, drooling quotient
without activity and drooling quotient with
activities like listening to rhymes, stacking rings
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and cups, and beads for both groups. The
control group received conventional
occupational therapy. The experimental group
received conventional occupational therapy
along with; Sensory stimulation by using
lemon extract, jaw control techniques and
behavior therapy techniques was used to
facilitate mouth closure and to increase the
frequency of swallowing. The behavior
techniques were faded, as the child showed
improvements. The intervention was given for
10 min/session for 3 days a week over a
period of 6 weeks, after which the post test
was done.

Results

The data was analyzed using SPSS version
16. Non-Parametric tests such as Mann-
Whitney U test and Kruskal Wallis test were
used. Table 1 and 2 shows that there were no
significant differences at p>0.05 level among
experimental and control groups in age,

gender, and diagnosis, which can be
compared. According to Table 3, there was
significant difference between experimental
and control group at p<0.05 level, which
shows the significant reduction in drooling.
Table 4 and 5 shows the age and diagnosis do
not have an effect on treatment outcome. The
constant droolers showed significant
improvement at p<0.05 which was showed
in table 6 that frequency have an effect on
treatment outcome.

Discussion

The main implication for occupational
therapists is that the assessment and treatment
of drooling should address both the sensory
and motor elements of oral function [7]. Hence
this study attempted to find out the
effectiveness of the above combinations.

Based on the screening tool, the following
were also analyzed, which implies the need

Table 1:  Baseline Characteristics

Table 2: Comparison of pretest data of experimental and control group
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for therapy. Parental views on drooling 90 %
of them extremely worried about their child’s
drooling and their effects on his/her life, 85
% of them needed wiping most of the time, 75
% were frequent droolers, 25 % were constant
droolers, 90 % had moderate to severe
drooling and 10% had profuse drooling.
Percentages of degree of drooling in the
following activities were moderate to very
severe. 100 %    in concentrated activity like
fine activities, e.g. stringing beads, putting pegs
in a hole etc. 95 %    in prone position, 90 % in

supported sit, while playing, while crying, 85
%  in unsupported sit, 75  %    during ill, 50 %
while watching TV.

In 1987, Morris stated that the drooling can
be reduced by improving sensory awareness
or through improving the ability to perceive
the pressure cues in the mouth which trigger
swallow [8]. The alcohol based flavors may
have served to heighten intra-oral sensory
awareness in these children who displayed a
diminished threshold to swallow. Using lemon

Table 3: Comparison of post test data of experimental and control group

   * significant at p<0.05 levels

Table 4: Effect of chronological age on treatment outcome in experimental group

Table 5: Effect of diagnosis on treatment outcome in experimental group
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extract in the current study which consisted
alcohol could trigger swallow by increasing
intra-oral sensory awareness, participants
learned to swallow more frequently and
drooling diminished over time.

Children with cerebral palsy found to have
significant positive correlations between
drooling and reduced ability to voluntarily
control the jaw [3]. So jaw control technique
has been used in the present study which has
the ability to facilitate mouth closure and helps
in swallowing [9]. Behavior therapy
techniques such as positive reinforcement,
prompting, cueing can be used to learn new
behavior or to increase the frequency of desired
behavior [6].Therefore, in the current study,
behavior therapy techniques have been used

salivary flow rates till adolescence [10]. Similar
findings were recorded in this study.

Heyring et al, 1980 found that there was no
correlation between type of cerebral palsy and
the incidence of drooling [3]. Likewise, the
current study showed that the type of cerebral
palsy has no effect on treatment outcome.

The constant droolers have higher
improvement when compared to frequent
droolers in both swab method and drooling
quotient with activity. Generally the children
with cerebral palsy have associated
movements like opening mouth while
concentrating on activities and movements.
This may induce drooling. Intervention
adopted in this study included sensory

Table 6: Effect of frequency of drooling on treatment outcome in experimental group

*significant at p<0.05 levels

to increase the frequency of swallowing
behavior to reduce drooling.

Nunn, 2000 suggested that combination of
behavior therapy method and sensory motor
therapy are the treatment approaches to be
adopted to reduce drooling [5]. The current
study findings also supported the above
statement by showing the reduction in
drooling through the use of sensory motor and
behavior therapy in experimental group when
compared to control group in all the 3 variables
such as swab method, drooling quotient with
activity and drooling quotient without activity.

Erasmus et al, 2009 had done a study on
salivary flow rates in cerebral palsy of different
ages and sex and concluded that no age related
decline or increase in distribution of salivary
flow in children from 3-19 years of age; age is
not an important factor when measuring

stimulation (which would cue a child to
swallow saliva), jaw control (which would
facilitate appropriate swallowing), positive
reinforcement, shaping, prompting (which
would increases swallowing frequency). This
probably could have reduced drooling during
activities.

During the study period, the investigator
appreciated the following incidents.

One of the children in experimental group
showed marked reduction in drooling which
made the special educator to recommend the
investigator to give therapy to other children
as well. Another child was applauded by
teachers and other children in morning
assembly as his drooling was reduced.

A similar incident was noted in another
child where the special educator said that
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there is no need to bring hand kerchief to
school as his drooling reduced gradually. Some
parents also noticed the reduction in drooling
and gave positive verbal feedback.

The subjects were not assigned randomly
and sample size was too small to generalize
the study results. Biological variations and
emotional variations were not considered
during the assessment. As drooling quotient
method was direct observational method,
chances for the investigator to miss out the
drool while observing is high. If it was
videotaped and assessed, it would have been
more standardized. The investigator found
difficulty in prompt fading and could not
assess the generalization as the duration of
therapy was short. Longitudinal study would
be beneficial. Since this study is the preliminary
study to find out the factors like age, diagnosis,
frequency affecting the intervention outcome,
further research in this area is recommended.

The results of this study favored the
alternate hypothesis by showing a significant
reduction in drooling after the intervention.
The study confirm the implication of
intervention should consider the combination
of sensory, motor and behavior therapies and
further confirm the role of Occupational
therapist to intervene for subjects with
drooling.
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