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Abstract

Objective: To evaluate oral clinical and salivary parameters following
labial tapping using rigid and flexible tapes on cerebral palsy (CP)
children.
Study design: Clinical parameters and whole saliva from CP children
were collected before and after 30 days using rigid Micropore tape
(n=19) or flexible Kinesio® tape (n=18). The parameters evaluated
were the number of wipes used daily and the clinical stage of drooling, considering frequency and severity. Moreover, the salivary flow
rate, pH and buffer capacity (total and in each pH range) were also
evaluated.
Results: Micropore or Kinesio® tape reduced the number of wipes
used to control saliva escape (55.0% and 40.0%, respectively) and
drooling severity and frequency (p≤0.05), without causing any side
effect. No clinically relevant salivary changes were associated with the
use of either tape. No differences were observed between the parameters measured comparing the two groups treated with distinct tapes.
Conclusion: The labial tapping improves the clinical stage of drooling
without influence negatively the salivary secretion and composition in
CP individuals.

Introduction
Cerebral palsy (CP) is a disorder characterized by motor impairment caused by a non-progressive lesion in the developing brain. The most common causes of irreversible brain injuries are nervous system infections, hypoxia and head traumas.
The type of motion alteration observed in CP is related to the location of the brain injury and the severity of the changes depends
on the extent of the lesion. Moreover, CP individuals can present non-motor neurodevelopmental disabilities that compromise
performance, communication, perception, sensation, cognition
and behavior[1].
The involvement of oral health in CP individuals has
been reported in a number of studies[2,3]. Diminished communication ability, higher frequency of sugar intake, limited mouth
opening and difficulties in performing proper hygiene are some
factors responsible for the higher incidence of dental caries, gingivitis, presence of calculi and periodontal disease in CP individuals[4-6]. Gingival hyperplasia has been reported with frequency
in CP due to the use of anticonvulsants, which causes a condition favorable to the development of dental biofilm[7]. Moreover,
Class II malocclusion and defects in enamel formation have
been observed in CP patients[8].
Children with impaired global motor development

show changes in oral motor control that influence mandibular
and labial biomechanics, which in turn negatively influence
the performance of oral functions, including sucking, chewing,
swallowing and controlling saliva escape[9]. One study showed a
significantly higher prevalence of drooling in children with poor
gross motor function and in those with more severe presentations of CP, including poor head control, difficulty with eating
and inability to sustain lip closure[10]. Drooling is a comorbidity
of CP associated with diminished quality of life, both for patients and their caregivers[11].
The main therapies for controlling drooling in CP
are physiotherapy, intraglandular botulinum toxin application,
use of anticholinergic drugs, surgical intervention on salivary
gland[12,13]. The use of botulinum toxin and anticholinergic
agents presents mild adverse effects, including occurrence of
transient dysphagia, dry mouth, diarrhea, neck pain, sialoadenitis, chewing difficulties, short duration, and effects on cognition
and salivary secretion[12,13]. While surgical cases present more
permanent results, they are more invasive and aggressive methods with side effects such as tonsillar hypertrophy, inflammation
or infection in the floor of the mouth, and increased risk of ranula formation and nerve injury[13]. Besides the side effects, there
is a lack of long-term studies that evaluate the impact of salivary
reduction caused by these therapies on oral biology and on clin-
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ical conditions of CP individuals.
Measures that aim to control the drooling through the
reduction of salivary flow rate can compromise the oral health
of individuals with CP, because saliva contains a number of
components with protective properties within the oral cavity, including antimicrobial, antioxidant, immunomodulating, re-mineralizing, and buffer capacity maintenance[14,15]. Studies indicate
that individuals with CP present hyposalivation, with changes
not only in salivary flow rate, but also in salivary biochemical
components, such as amylase and peroxidase, sialic acid, immunoglobulin A, total protein concentrations, osmolality and
salivary pH[16-21]. Thus, it is likely that drooling is caused by the
deficiencies in oral motor control associated with CP, rather than
by excessive saliva production. Therefore, it is recommended
that the drooling is controlled by measures that do not accentuate
salivary dysfunctions observed in CP patients.
The control of drooling has been studied with the purpose of improving the quality of life of individuals with CP[11].
Intervention, therapeutic and healing measures are designed to
alleviate the signs and symptoms in these individuals. This study
aimed to investigate the effects of labial repositioning through
mechanical contention using two types of adhesive tapes (rigid
or elastic medical tapes) on clinical and salivary parameters of
CP patients.

Materials & Methods
Subjects
This observational descriptive (demographic data) and
analytical (salivary parameters) interventional clinical study was
reviewed by the Human Research Ethics Committee, assessed
by the Caruaruense Association of Higher Education Institutional Review Board (IRB) and granted approval under protocol
062/10. After being informed of the aims of the investigation,
written informed consent for participation and publication was
obtained from the adult responsible for each individual who
agreed to participate in the study.
A group of 37 non-institutionalized male and female
children, aged 6 to 10 years-old, previously diagnosed with CP
and attending the Caruaruense Association of Higher Education,
were enrolled in this study. The inclusion criterion was a medical diagnosis of CP (10th International Classification of Diseases
and Related Health Problems, ICD-10) and the exclusion criteria were severe breathing problems that required positive airway
pressure equipment; a history of head and neck radiation and
surgical procedures to reduce drooling.
Children selected for the study were randomly divided
in two groups. The first group (n=19) was treated using rigid labial tapping with Micropore medical tape, and the second group
(n=18) was treated using flexible labial tapping with Kinesio®
tape.
Clinical Design
The tape was placed under the lower lip and adhered
just over the labial commissure on both sides, following the perioral musculature, as showed in the Figures 1a & b. The standard
size was 25 mm x 100 mm for Micropore tape (Figure 1a) and
15 mm x 100 mm for Kinesio® tape (Figure 1b). The tapes were
used for 3 hours daily over the 30-day treatment period. The
caregivers received a manual with written instructions containwww.ommegaonline.org
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ing specific information concerning the adhesive tape protocol.
The caregivers were instructed on the procedures to be followed
in case of skin irritation and regarding the manner, place and
time of application of the tapes.

Figure 1: Tapes placed under the lower lip and adhered just over the labial commissure on both sides, following the perioral musculature. (a) Micropore tape,
(b) Kinesio® tape.

Parameter Evaluation
Data were collected before and after the experimental
period of the study. Patient medical records were reviewed to
determine the clinical classification of CP, the level of physical
dependence (GMFCS-Gross Motor Function Classification System), and whether the patient was being administered any type
of medication.
Through questionnaires completed by caregivers, data
were obtained regarding the number of wipes used daily, whether the child was in speech therapy and the occurrence of choking
due to the use of the tape. The number of wipes was a parameter
evaluated according study published previously[22]. Collaborators were asked to write down how many wipes were used daily
and received prior instruction with the aim of standardizing the
method. The wipes (cloth diapers) were used until they were
completely moistened. Collaborators were asked to dry the lip
of patients every time they were wet, avoiding the wetting of
clothing.
Clinical stage was assessed by visual clinical examination, considering both the severity and frequency of drooling,
using the Thomas-Stonell and Greenberg scale[23]. This scale
provides scores for severity (S) ranging from 1 to 5: S1, no drooling; S2, only moist lips; S3, wet lips, chin and throat; S4, damp
clothing; and S5, moist wet clothes, hands and objects. Frequency (F) is defined as: F1, no drooling; F2, occasional drooling; F3,
frequent drooling; and F4, constant drooling. Thus clinical stage
was determined according to the criteria, as follows: grade 1, S1
and F1; grade 2, S2 or S3 and F2; grade 3, S3 and F3; grade 4,
S4 or S5 and F3 or F4.
At least 2 h after the previous meal, unstimulated whole
saliva was collected using slight suction through a soft plastic
catheter between 8 and 10 a.m., to minimize the circadian rhythm
effects. Saliva produced in the first 10 s was discarded and the
subsequent saliva was collected for exactly 5 min in a graduated
cylinder to calculate the initial flow rate (ml/min). During the
collection period, all individuals remained comfortably seated
in a ventilated and illuminated room. Immediately after saliva
collection, both initial pH and buffer capacity were determined
using a portable pH meter (Digimed DU-2). The buffer capacity
of the whole saliva was determined by titration using 1 ml of saliva and the addition of 0.2 ml of 0.001 N HCl solution. The process of adding acid was repeated and the pH recorded after each
addition until pH 5.0. To interpret the results of pH changes, the
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buffer capacity of whole saliva was analyzed using pH intervals
(initial pH-7.0; pH 6.9-6.0; pH 5.9-5.0). For practical purposes,
buffer capacity was expressed in the volume (ml) of acid added
to 1 ml of saliva, which was considered the equivalent of H+ [17].

and 40.0%, respectively (ANOVA and Tukey test, p≤0.05). Before the use of Micropore tape, 21.1% of CP children presented
clinical stage 2 and 57.8% stage 4; in contrast, following the
use of Micropore tape, 84.2% presented clinical stage 2 and
5.6% stage 4 (Chi square test, p≤0.05). The use of Kinesio® tape
showed similar results: before application, 22.2% presented
clinical stage 2 and 61.1% stage 4; and after, 61.1% stage 2 and
11.1% stage 4, (Chi square test, p≤0.05).

Statistical Analysis
The data are presented as mean ± standard deviation
(SD). The Anderson-Darling Test was applied to evaluate the
frequency distribution of the data. After checking for normality
of data distribution, the biochemical parameters and the number of wipes of the groups studied were compared by Analysis
of Variance and the Tukey multiple comparisons test. The Chi
square test was used to analyze the association between categorical variables, such as demographic data, medication, speech
therapy, choking with use of tape, and clinical stage. A logistic
regression model was included to verify the influence of medication, speech therapy, and choking with use of tape on salivary
parameters. The level of significance adopted was 5% (p<0.05).

Table 2: Number of wipes and distribution of CP individuals according to clinical staging before (initial) and after (final) the use of the Micropore and Kinesio®
tapes. (*) Statistically significant difference compared with initial time of the
respective tape, p≤0.05. (ɣ) Statistically significant difference compared with
initial and final time of the respective tape in each clinical staging, p≤0.05
Groups

Results
The demographic characteristics of the cerebral palsy
children showed no statistically significant differences regarding
sex (Chi square test) or age (two-tailed Student t test) comparing the groups using different tapes (Table 1). Among the CP
types, 83.8% were spastic and 70.3% were level V GMFCS.
The majority of the children was being administered medication
(83.7%) and did not choke while following the tape application
protocol (86.5%). The use of medications or speech therapy did
not influence the parameters studied.
Table 1: Demographic characteristics of the cerebral palsy groups.
Age

Micropore

Kinesio® tape

Total

7.0 ± 3.1

8.0 ± 2.5
55.5% (10)

45.9% (n=17)

Sex

Female

36.8% (n=7)

Male

63.1% (n=12)

44.4% (n=8)

54.0% (n=20)

CP type

Spastic

84.2% (n=16)

83.33% (n=15)

83.8% (n=31)

Extrapyramidal

5.3% (n=1)

11.1% (n=2)

8.1% (n=3)

Others

10.5% (n=2)

5.6% (n=1)

8.1% (n=3)

GMFCS

Medication

Clinical staging
1

2

3

4

Initial

5.32
± 0 . 0 % 21.1%
3.63
(n=0)
(n=4)

21.1% 5 7 . 8 %
(n=4)
(n=11)

(n=19)

Final

2.37
± 5 . 6 % 84.2%
2.16*
(n=1)
(n=16)ɣ

5 . 6 %
(n=1)

Kinesio®
tape

Initial

4.00
± 0.0 % 2 2 . 2 %
3.16
(n=0)
(n=4)

16.7% 6 1 . 1 %
(n=3)
(n=11)

(n=18)

Final

2.50
± 5 . 6 % 61.1%
2.57*
(n=1)
(n=11) ɣ

22.2%
(n=4)

5 . 6 %
(n=1) ɣ

11.1%
(n=2) ɣ

Salivary flow rate, pH, buffer capacity (total and in
each pH range, pHi-7.0; 6.9-6.0; 5.9-5.0) of whole saliva from
cerebral palsy children before (initial) and after (final) the use
of Micropore or Kinesio® tape are presented in Table 3. Patients
treated with the Micropore tape presented a reduction in salivary flow rate and pH (ANOVA and Tukey test, p≤0.05%). No
differences were observed in the remaining parameters studied
following the use of these tapes.
Table 3: Salivary flow rate (mL/mim), pH, buffer capacity - total and in each pH
range (pHi-7.0; 6.9-6.0; 5.9-5.0) - (mL HCl 0.01N) of whole saliva from cerebral
palsy individuals before (initial) and after (final) the use of the Micropore and
Kinesio® tapes. (*) Statistically significant difference compared with initial time
of the respective tape, p≤0.05.
Salivary
flow rate

Groups

pH

Total
pHi- 6.9buffer
7.0
6.0
capacity

5.95.0

I

15.7%(n=3)

0.5%(n=1)

10.8% (n=4)

Micropore

II

0% (n=0)

0% (n=0)

0% (n=0)

(n=19)

Final

III

0%(n=0)

0.5 % (n=1)

2.7% (n=1)

0.20 ±
0.08*

IV

10.5% (n=2)

22.2% (n=4)

16.2% (n=6)

Kinesio® tape

Initial

0.28 ± 7.40 ± 3 . 4 7
0.12
0.65
±1.73

1.88 ±
1.49

1.47 ±
0.70

0.77±
0.34

V

73.6% (n=14)

66.6% (n=12)

70.3% (n=26)

Yes

89.4% (n=17)

77.8% (n=14)

83.7% (n=31)

(n=18)

Final

0.26 ± 7.14 ± 3 . 4 0
0.21
0.54
±1.77

1.48
±1.47

1.71 ±
1.25

0.84±
0.28

No

10.5% (n=2)

22.2% (n=4)

16.2% (n=6)

Speech
therapy

Yes

63.1% (n=12)

55.5% (n=10)

59.5% (n=22)

No

36.8% (n=7)

44.4% (n=8)

40.5% (n=15)

Choking with
use of tape

Yes

5.3% (n=1)

22.22% (n=4)

13.5% (n=5)

No

94.7% (n=18)

77.8% (n=14)

86.5% (n=32)

Initial

0.34 ± 7.61 ± 2.93 ± 1.18 ±
0.27
0.64
0.82
0.81

1.37 ±
0.52

0.83±
0.31

1.88
±1.08

1.71 ±
0.95

0.96±
0.65

7.28 ±
0.75*

3.37±
1.63

Discussion
Drooling presented by CP children is associated with
physical and psychosocial health impairment and diminished
quality of life, both in patients and their care givers[11]. For this
reason, the control of drooling is a focus of interest in cases of
CP. This study showed that adhesive tapes fixed under the lower
lip promoted a reduction in the number of the wipes used to dry
saliva and an improvement in both the severity and frequency of
drooling. Moreover, labial tapping presented no clinically relevant changes in the salivary parameters involved in maintaining

GMFCS: Gross Motor Function Classification System

The number of wipes and the distribution of CP individuals according to clinical stage, before (initial) and after (final) the use of Micropore or Kinesio® tape is presented in Table
2. Mechanical labial contention with Micropore or Kinesio® tape
reduced the number of wipes used to control drooling by 55.0%
Leite, M. F., et al.

Micropore

Number
of wipes
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oral health. These results were observed following the use of two
types of tapes, rigid (Micropore) and flexible (Kinesio® tape).
The majority of patients in this study presented spasticity, which is in agreement with the literature regarding the clinical classification of CP[24]. In addition to oral motor limitations,
CP individuals are frequently administered medications that can
cause perioral muscle relaxation and other side effects[25-27], particularly in cases of spasticity. Botulinum toxin application is
another method of controlling the saliva escape that is often used
for CP patients; however, it can present complications, including edema, involves reapplication every six months and its high
cost make it difficult to use on a large scale[28]. For this reason,
the benefits of botulinum toxin need to be weighed against the
potential for serious adverse events[28]. Removal of the salivary
glands is a highly invasive procedure that is also performed to
treat drooling in cases of CP[29].
The development of minimally invasive therapies is
one of the challenges in the treatment of drooling associated
with CP. The application of rigid and flexible tapes has been
reported by multidisciplinary professionals for different types
of functional deficits to treat a number of motor problems, including CP[22,30-32]. In maxillary orthopedic therapy, elastic labial tapes that mimic the normal function of the orbicularis oris
muscle were applied in babies born with complete cleft lip and
palate, redirecting the infant’s natural growth[32]. The effects of
Kinesio® tape application were evaluated on sitting posture,
gross motor function and the level of functional independence of
children with CP and presented a beneficial assistive treatment
approach when combined with physiotherapy[31]. Another study
showed that the placement of Kinesio® tape under the mandible,
in the chin region, reduced the number of wipes used to contain
the saliva escape in children with CP[22].
Studies evaluating the use of medical tapes for reposition of the lips of children with CP for controlling drooling are
scarce[22], particularly those that also evaluate oral clinical parameters. The use of labial tapping reduced the number of wipes
used to control drooling after 30 days of treatment. Is worth
mentioning that the groups varied widely, suggesting that the
measure may have had some bias, considering that each collaborator may have understood differently the need or not to change
the wipe. Despite the heterogeneity of the group, this data had a
relevant, particularly when associated with positive qualitative
results in control of drooling after the use of adhesive tapes.
The qualitative evaluation of frequency and severity
of drooling presented positive results after the use of adhesive
tapes used under the lips of CP child. It was observed a reduced
proportion of patients with clinical stage 4 and increased proportion of patients with clinical stage 2. Before treatment, 57.8% of
the patients in the Micropore group and 61.1% in the Kinesio®
tape group presented clinical stage 4, and following the treatment 84.2% of the patients from the Micropore group and 61.1%
from the Kinesio® tape group presented clinical stage 2. Only
one patient in each group presented clinical stage 1 after the use
of adhesive tape. The clinical stage 1 presents no drooling. The
clinical stage 2 presents occasional drooling and only moist lips.
The clinical stage 3 presents frequent drooling and wet lips, chin
and throat. The clinical stage 4 involves constant saliva escape
that wets hands, clothes and objects[23]. The results of this study
provide a positive perspective concerning the control of drooling
in CP through a noninvasive method.
www.ommegaonline.org
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The majority of children in the study used several anticonvulsant and muscle relaxant drugs: phenobarbital, oxcarbazepine, clonazepam, benzisoxazole, lamotrigine, pericyazine,
benzodiazepines, topiramate, diazepam, and ranitidine hydrochloride. Even though these medications compromise labial tonicity, the labial tapping used was efficient in both groups, independent of the use of medications or speech therapy. Movements
that involve the act of swallowing are difficult to perform for children with CP due to incomplete lip sealing, low suction pressure,
and extended time between the suction and ejection of food[33].
Another positive result is that the use of rigid or elastic tape did
not cause choking and permitted partial sealing of the lips in CP.
Comparisons between the two groups that were treated
with distinct tapes revealed no differences between the parameters measured. However, it is important to highlight the main differences in the use of different tapes. The rigid Micropore tape
should be applied with a minimum dimension of 25 mm in width
and 100 mm in length to achieve good adhesion and prevent its
removal due to excessive saliva. It has the advantage that it is
low cost and easy to apply, independent of the type of malocclusion presented by the individual with CP. Since it is rigid, care
must be taken to ensure that the Micropore does not promote
excessive force on the lips, allowing the act of swallowing to
gradually adapt to the new condition.
The elastic Kinesio® tape also showed positive results
on drooling control, with some recommendations. Its elasticity
means caregivers need to pay additional attention, particularly in
the selection of the tape. Kinesio® tape must be at least 15 mm
wide by 100 mm long, and stretch only 10% more than its original size. This pressure is sufficient for the body to feel the presence of an opposing force, providing a tone different from that
in the lower lip before application. If higher pressure is applied,
this may characterize inappropriate use and worsen the drooling
in certain types of malocclusion in that occur in CP (Class II,
angle associated with anterior open bite). Use of the elastic tape
may show great resistance on the part of caregivers due to the
higher price and the restricted number of sales points.
The somatosensory temporal discrimination is a purely
sensory process that allows the brain to select relevant sensory
inputs for processing information coming from external sources. A study showed that Kinesio Taping-induced reduction of
pain in patients with focal dystonia may indirectly contribute to
the modulation in sensory discrimination ability[34]. Despite the
altered somatosensory brain processing in CP[35], it is expected that proprioception induced by the contact of tape on the lip
transmits information to the central nervous system that enables
the child with CP not to become get dependent on it over the
long term. Despite the positive clinical results, further studies
need to be developed in order to elucidate the mechanism of
action of the labial tapping in cerebral palsy Individuals.
Cerebral palsy patients present several salivary alterations that can be involved with poor oral health, such as a reduction in salivary flow rate[16-21]. A rigid or flexible mechanical
labial contention can help increase the quality of life of individuals with CP and their caregivers by reducing the amount of daily
wipes needed to contain the uncontrolled escape of saliva and
improve the clinical stage of drooling in children with CP. This
was achieved by a simple labial reposition and without adopting
measures that reduce the salivary flow rate and other salivary
parameters related to oral health, such as pH and buffer capacity.
J Dent & Oral Care |
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In conclusion, this study showed that the labial tapping
improves the drooling severity and frequency in CP without
impairing parameters related to oral health. Whereas the study
showed a reduction of the number of wipes used to control saliva
escape, further studies need to be developed in relation to quality
of life of CP children after the labial tapping. Furthermore, the
study contributes to the formation of knowledge for the development of research and therapies using noninvasive methods in
controlling drooling in cerebral palsy.
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