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ABSTRACT

Aim: To compare the effectiveness of two
toothbrush designs in tooth brushing by
nurses of individuals with cerebral palsy.
Methods: Following instruction, nurses
brushed the teeth of 21 individuals with
a single-headed-toothbrush, and 22 with
a triple-headed-toothbrush. After one
month, the nurses brushed their patients
with the other toothbrush, following
instruction. Tooth brushing performance
skill was evaluated and scored using the
TB-PS-1/Ashkenazi index following the
first brushing as well as on a recall visit
one month later. Results: After 1 month,
7.6% of the nurses required further
instruction following brushing with the
triple-headed toothbrush compared to
15% after brushing with the single-
headed. Reductions in plaque and
gingival indices were greater after using
the triple- headed than single-headed
toothbrush. More nurses preferred the
triple-headed toothbrush (75.5% com-
pared to 22.6%). Conclusion: Brushing
by nurses of cerebral palsy patients was
more effective and instruction better
retained with a triple-headed compared
to single-headed toothbrush.
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Introduction

Cerebral palsy (CP) is characterized by palsy, muscle weakness and uncontrolled,
unpredictable, uncoordinated and unmanageable movements. Of those affected, some
suffer from mental retardation (45%), speech impairment (50-75%), vision impairment
(20-50%) and convulsions (35-60%).! Spastic patients may also suffer from uncon-
trolled oral and perioral muscles, which cause difficulties in mastication and
swallowing, and contribute to increased accumulation of food debris in the oral cavity.
Moreover, some consume anticonvulsant medications (such as Phenitoin) that increase
gingival overgrowth, especially in the presence of inadequate oral hygiene.! Several
clinical studies found individuals with CP to suffer more frequently from high bacterial
plaque accumulation, gingivitis and gingival overgrowth than healthy children.?

Appropriate toothbrush design has
been shown to increase the effectiveness
of tooth brushing. The manual triple-
headed toothbrush (Dr. Barman
“Superbrush”, Dentaco AS, Haukeland,
Norway) was designed to simultaneously
clean the lingual, buccal and occlusal
tooth surfaces. Two separate studies
found this toothbrush to be superior to
the single-headed toothbrush in reducing
bacterial plaque, gingival and bleeding
indices in normal and handicapped chil-
dren, aged 4 to 15 years 0ld.%" In
contrast, Sauvetre et al. reported compa-
rable effectiveness of bacterial plaque

removal following tooth brushing with a
conventional, electric or triple- headed
toothbrush in CP children. The authors
concluded that even brushing with a
triple- headed toothbrush required mini-
mal skill that the handicapped
participants were evidently lacking.®

Transferring the responsibility of
tooth brushing to another person has
also been shown to increase effective-
ness.!> Nevertheless, even the tooth
brushing of children with CP by a nurse
is a complicated task. Difficulties start
with the seating of the patients, uncon-
trolled movement of the tongue,
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increased gag reflex, the tendency to
firmly close jaws, making it difficult to
insert the toothbrush into the mouth, the
presence of dyskinetic movements and
difficulty in spitting. Moreover, speech
problems often hinder communication
with these individuals. Many of the
nurses in institutions for the handi-
capped are immigrants who do not speak
the native language fluently, thus exacer-
bating communication problems.

The compliance of nurses regarding
their own oral hygiene was studied by
Zadik et al. They found that nurses had a
relatively high frequency of tooth brush-
ing and flossing but a low frequency of
periodic examination and scaling.!°
Gil-Montoya et al. investigated the
awareness and commitment of nurses to
maintain oral hygiene of adult institu-
tionalized patients in Spain. Dental
plaque was detected in 90% of the
patients, and gingivitis in more than half,
even though 97% of the nurses reported
receiving instruction for maintaining oral
hygiene."! Though tooth brushing of
handicapped individuals is usually per-
formed by another person, we have not
found any studies that evaluated the
effectiveness of tooth bushing on institu-
tionalized or extern CP residents by their
nurses.

Studies evaluating tooth brushing
performance have generally assessed the
total duration of tooth brushing'*!* and/
or tooth brushing performance in only a
few segments of the arch.!>1> However,
detailed evaluation of tooth brushing at
follow-up appointments is important to
highlight specific tooth brushing prob-
lems, to follow progress, and to improve
the weak points in performance.
Recently, a new tooth brushing perform-
ance skill index (TB-PS-1, Ashkenazi
index) was introduced for evaluating, by
direct observation, tooth brushing per-
formance.1®!” The TB-PS-I evaluates two
criteria: correct placement of the tooth-
brush on each segment (even once)
(“reach”), and the performance of a sulffi-
cient number of horizontal strokes
(8-10) in each segment (“stay”).

The aim of this study was four-fold:
1. To compare, by means of the Ashkenazi

index, at time of instruction, and one
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month later, the ability of nurses to
follow tooth brushing instructions for
CP residents using manual single-
headed and triple-headed
toothbrushes.

2. To compare the improvement in bacte-
rial plaque and gingival indices
following one month of tooth brushing
using two types of toothbrushes.

3. To compare the improvement in bacte-
rial plaque index and gingival index in
institutionalized and extern individu-
als with CP, and according to the
severity of CP.

4. To evaluate the difficulties associated
with the tooth brushing of individuals
with CP.

Methods

Study population

The study included 43 individuals with
CP and 53 of their nurses (the number of
nurses was higher than that of the resi-
dents since they worked in shifts). The
individuals with CP were 28 (65%) males
and 15 (35%) females, aged 4-31 (mean
age was 11.65, median 11 years). Of
them, 24 (55.8%) were institutionalized
and the remaining (19) externs (resided
in the institute until late afternoon and
slept at home). The residents were ran-
domly assigned to two research groups
by the toss of a coin: group A comprised
21 residents and group B, 22. The distri-
bution of residents in these groups
according to gender, age, institutional-
ized or externs, was similar (data not
shown), as was their distribution accord-
ing to the severity of CP (see below).

An exclusion criterion was gingival
recession over 2 mm, which precludes
reaching the gingival margin with the
triple- headed toothbrush. We did not
set a minimum number of teeth as an
inclusion criterion. Nevertheless, most of
the participants had all their teeth. The
individuals with missing teeth (1-2 miss-
ing teeth) were all in the mixed dentition
phase.

Of the 55 nurses working in the insti-
tution, 53 agreed to participate, all of
them were women aged 19-61 years
(mean age 42.04 = 13.34 years) who

worked in the institution for 0.4-20 years
(mean 8 years), and who gave their writ-
ten consent to participate in the study.
Their mean number of years of education
was 13.5 (range 12-17). All were right-
handed. Two nurses worked in each room
of 4-6 CP residents, in three shifts. The
nurses did not switch shifts or rooms.
The Ethics Committee of Tel Aviv
University and the Israel Ministries of
Education and Health approved the
study; written informed consent was
obtained from the parents of the partici-
pants with CP and from the nurses.

Classification of patients
according to the severity

of CP

The severity of CP was classified by
three levels according to the following
criteria: very high (lack of cooperation,
resistance to opening the mouth or to
insertion of a mouth prop, increased gag
reflex and chronic cough associated with
sputum, which causes difficulty in
breathing); high (inability to brush teeth
because of uncontrolled hand move-
ments, increased gag reflex and easily
fatigued); medium (cooperative, opens
mouth on request, and only mild resist-
ance to a mouth prop).

Study design
This is a prospective crossover study. The
nurses of group A (n = 26) were first
instructed in brushing teeth using a
manual single-headed toothbrush (Paro
M27, Paro, Switzerland) (Figure 1); and
those of group B (n = 27), using a
manual triple-headed toothbrush (Dr.
Barman’s Superbrush, DENTACO, AS,
Haukeland, Norway) (Figure 1). After 1
month, the groups switched: nurses of
group A were instructed in brushing with
a manual triple-headed toothbrush, and
those of group B with a manual single-
headed toothbrush. Parents of extern
children were invited to the school and
instructed on how to correctly brush
their children’s teeth. Every day, these
children were sent home with their
toothbrushes and brought them back the
next morning.

At the start of the study, the basic
plaque index of each participating
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Figure 1. Types of toothbrushes evaluated:
Single- headed toothbrush (M-27, Paro
Switzerland), and triple-headed (Dr. Barman,
Superbrush, Dentaco AS, Norway).

individual with CP was evaluated and
recorded by two dentists (MY or YY)
immediately after dyeing the teeth with
disclosing solution (RED-COTE, John D.
Butler Company, Chicago, IL, U.S.A.).
All scoring during the study period was
performed in the presence of two den-
tists; one examined the resident and the
other recorded the results while also
contributing to determination of the
final score. Each disagreement was
discussed until a unanimous decision
was reached.

The plaque index (PI) was evaluated
according to the simplified oral hygiene
index, developed by Greene and
Vermilion (0-3 degrees).!% Gingival
health was evaluated according to the
modified gingival index (GI) of Lobene
et al. and Fischman (0-4 degrees).182°

The surfaces of selected teeth
included in the evaluation of plaque and
gingival indices were: buccal surfaces of
teeth (in parenthesis universal tooth
number system) 55 (1d), 53 (3d), 51
(5d), 63 (8d), 65 (10d), 73 (13d), 83
(18d) in primary or mixed dentitions or
teeth 16 (3), 13 (6), 21 (9), 24 (12), 26
(14), 43 (27), 33 (22), in permanent
dentition; and lingual surfaces of teeth
85 (11d),75 (20d), 83 (18d), 71(15d) in
primary or mixed dentitions or 46 (30),
44 (28), 31 (24), 36 (19) in permanent
dentition (Figure 2). The examination
was performed while the residents were
seated on their personal wheelchair or
while lying down on their bed/mattress,
as they usually do during day time. The
examination was carried out in a lighted
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Figure 2. Graphic diagram of the examined
primary and permanent teeth. B = Buccal sur-
face examined; L = Lingual surface examined

room, using a disposable mirrolite
(Kudos, Yuen Long, Hong Kong).

Immediately after the clinical evalua-
tion, the participating nurses were
individually instructed by one of the two
dentists who performed the clinical eval-
uation on how to brush their patients’
teeth. The instruction for tooth brushing
included an explanation of the purpose
of brushing and a demonstration of the
technique on a plastic model and on
their patients’ teeth.

Brushing instruction for the single-
headed toothbrush was according to the
horizontal scrub technique,'%!? that is, to
brush the buccal aspect in each arch in
five segments (right molars and premo-
lars, right canines, anterior teeth, left
canines and left molars and premolars)
and the lingual/palatal aspect in three
segments (right molars and premolars,
anterior including the canines, left
molars and premolars), to place the
toothbrush partially on the gingiva and
partially on the teeth, and to perform
8-10 back and forth brushing strokes on
each segment; for a total of eight seg-
ments in each arch.

Brushing instruction with the triple-
headed technique comprised performing
8-10 horizontal strokes in five segments
in each arch (anterior, two canines, and
two posterior segments), to place the
toothbrush on the occlusal surfaces, and
to perform about 8-10 back and forth
brushing strokes on each segment.!®

Immediately after demonstration, the
nurses brushed the residents’ teeth under
the supervision of one of the dentists.
Tooth brushing performance was evalu-
ated as described below. In case the
bacterial plaque was not removed com-
pletely; further instruction was provided
to verify that all visible bacterial plaque
was removed. By the end of the session,
any visible bacterial plaque was removed
by tooth brushing. Nurses were
instructed to brush residents’ teeth twice
daily, morning and evening, immediately
after meals.

After each month of tooth brushing
with each type of toothbrush, the resi-
dents’ plaque and gingival indices, and
the nurses’ tooth brushing performance
were re-evaluated. Improvement in the
plaque and gingival indices was calcu-
lated in relation to baseline data. Data
were combined from groups A and B for
each toothbrush, and means calculated.
At the end of the study the nurses were
asked to select from a list the characteri-
zations that applied to each toothbrush
type, and to state the toothbrush type
they preferred (Table 6). The tooth-
brushes and toothpaste (Sensodyne
Digimon, kindly donated by
Glaxosmithkline Corp. Brentford,
England, 1100 ppm F-) were provided
free of charge.

To ensure uniformity of instruction
by the two dentists, an instruction form
was designed by one of the authors (MA)
and provided the dentists. On the first
day of the study, immediately after
instructing the nurses on how to brush
correctly the resident’s teeth, the reliabil-
ity of the TB-PS-I was examined while
the nurses brushed the teeth of 8 resi-
dents. The inter-rater agreement was
95%. These scores on the first day were
not included in the study. In addition, in
another pilot study, 4 residents (44 teeth)
were evaluated by the two examiners for

Nurses’ toothbrushing of institutionalized CP patients



NURSES' TOOTHBRUSHING OF INSTITUTIONALIZED CP PATIENTS

Table 1. Mean plaque index values at baseline and after one month brushing with a single-headed

or triple-headed toothbrush.

Segment Baseline PI* Pl after one month follow-up + SD
Single- headed toothbrush Triple- headed toothbrush group Differences .between the two groups.
ANOVA with repeated measures.
group (Group A) (Group B)
Pl + SD** Pl + SD Percentage of Pl + SD Percentage of | Percentage of P
reduction reduction reduction

Total 2.14 + 0.6 1.77 = 0.56 17.28 1.3 +0.53 39.25 26.55 p < 0.001
Maxillary teeth 1.97 + 0.6 1.71 =+ 0.62 13.12 1.26 + 0.62 36.04 26.3 p < 0.001
Mandibular teeth 2.28 + 0.52 1.83 + 0.62 19.74 1.32 + 0.65 42 27.86 p < 0.001
Lingual 2.37 + 0.54 1.94 + 0.7 18.14 1.36 + 0.6 42.61 29.9 p < 0.001
Buccal 1.98 + 0.8 1.61 + 0.56 18.68 1.2+0.6 39.39 25.46 p < 0.001
*Pl = plaque index; **SD = Standard deviation.

Table 2. Mean plaque and gingival indices values at baseline and after one month brushing with a

single-headed or triple-headed toothbrush, according to severity of CP.

Severity of CP Baseline After one month of tooth brushing Differences between the
(Number of two groups (ANOVA with
individuals) repeated measures)
With single- headed toothbrush | With triple- headed toothbrush

PI* +SD** Gl* + SD Pl + SD Gl + SD Pl + SD Gl + SD Pl Gl
Medium (29) 1.95+0.56 | 2.08 = 0.21 1.6 = 0.46 1.8 £0.22 1.21 + 0.54 1.37 + 0.22 p < 0.001 p < 0.001
High (7) 2.41 + 0.54 2.18 + 0.9 1.96 + 0.56 1.85 + 0.75 1.31 + 0.52 1.48 + 0.87 p < 0.001 p < 0.001
Very high (7) 26+04 2.71 + 0.65 2.17 + 0.66 2.06 + 1.0 1.45 + 0.47 1.58 + 0.9 p < 0.001 p < 0.001
Total 2.14+ 0.6 2.24 + 0.52 1.77 + 0.56 1.86 + 0.54 1.3 +£0.53 1.42 + 0.55 p < 0.001 p < 0.001
*Pl = plaque index; “Gl = gingival index; **SD = Standard deviation.

plaque and gingival indices. The inter-
rater reliability for assessing plaque and
gingival indices ranged from 93 to 95%.
This is in addition to the fact that every
datum was collected actually by two
dentists.

Tooth brushing performance
skill index (TB-FPS-I/ Ashkenazi
index) (16-17)

Nurses’ tooth brushing performance skill
was evaluated as described previously
according to two criteria: correct place-
ment of the toothbrush on each segment
(even once) (“reach”), and the perform-
ance of a sufficient number of horizontal
strokes (8-10) in each segment (“stay”).
One point was assigned for each criteria
performed according to instruction.
Therefore, the maximum score for the
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horizontal scrub technique was 32 points
(16 points for reaching the 5 buccal and
3 lingual segments in the upper and
lower arches, and 16 for sufficient strokes
in each segment). The maximum score
using the triple- headed toothbrush was
20 points. An overall tooth brushing per-
formance skill index (TB-PS-I) was
calculated for each tooth brushing tech-
nique as the percent of points achieved of
the maximal possible points. The instruc-
tor also recorded whether brushing was
performed systematically, and whether
additional instructions were required.'%!7

Statistical analysis

Differences in PI and GI, before and after
tooth brushing, were evaluated by analy-
sis of variance ANOVA with repeated
measured.

The relationship between improve-
ment in PI and GI among
institutionalized and externs or among
patients with different severity of CP
were evaluated by the Pearson Chi
Square test.

TB-PS-1 between data after brushing
with the single- and triple-headed tooth-
brushes were analyzed using the paired
t-test (two-tailed). Correlations between
TB-PS-I and the plaque and gingival indi-
ces were analyzed with the Pearson
Correlation test. The level of significance
was set at 5%.

Sample size calculation- Assuming a
difference of 5 units of improvement in
PI between the two brushes (relative to
baseline) and SD of 6.5 units, at least 20
measurements were needed for a power
of 90% and a significance of 5%.
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Table 3. Mean plaque index values at baseline and after one month brushing with a single-headed

or triple-headed toothbrush of institutionalized and externs’ patients.

Segment Home Baseline After one month of tooth brushing
With single- headed toothbrush With triple- headed toothbrush
PI* + SD** Pl + SD Percentage of reduction Pl + SD Percentage of reduction

Total 2.14 + 0.6 1.77 + 0.56 17.29 1.3 £0.53 39.25

Total Institutionalized 2.09+0.6 1.79 = 0.53 14.35 1.2 +0.34 42.58
External 2.17 + 0.6 1.65+0.6 23.96 1.3+0.7 40.09

p value p = 0.888 p = 0.805 p =0.152

Buccal Institutionalized 1.92 + 0.76 1.64 = 0.57 14.58 1.15 + 0.43 40.10
External 2.07 + 0.85 1.61 + 0.57 22.22 1.28 + 0.74 38.16

p value p = 0.645 p = 0.923 p=0.310

Lingual Institutionalized 2.4 £0.48 2.06 + 0.5 14.17 1.32 + 0.43 45.00
External 2.34 + 0.62 1.8 + 0.81 23.08 1.42 + 0.74 39.32

p value p = 0.590 p = 0.440 p = 0.088

*Pl = plaque index; **SD = Standard deviation

Table 4. Mean gingival index values at baseline and after one month brushing with the single-

headed or triple-headed toothbrush.

Segment Baseline GI* Gl after one month + SD Differences between the two groups
(ANOVA with repeated measures)
Single- headed toothbrush Triple- headed toothbrush
group (Group A group (Group B)
Gl = SD** Gl = SD Percentage of Gl + SD Percentage Percentage of P
reduction of reduction reduction

Total 2.24 + 0.52 1.86 + 0.54 17 1.42 + 0.55 36.16 23.12 p < 0.001
Maxillary teeth 2.23 + 0.62 1.8 + 0.64 19.3 1.4 + 0.54 37.23 22.2 p < 0.001
Mandibular teeth 2.34 + 0.56 1.9 + 0.59 18.8 1.5 + 0.52 36 21 p < 0.001
Lingual 2.43 + 0.6 1.97 + 0.5 18.93 1.46 + 0.6 40 25.8 p < 0.001
Buccal 2.14 + 0.6 1.79 + 0.6 16.35 1.41 + 0.57 34.11 21.2 p < 0.001
*Gl = gingival index; **SD = Standard deviation.

Results
Severity of CP

The distribution of the residents in the
research groups according to CP severity
was as follows: group A: medium sever-
ity-13 patients, high severity-3 patients,
very high severity-5 patients. Group B:
medium severity-16 patients, high sever-

ity-4 patients, very high severity-2 patients.

Plaque index
At baseline, mean PI values ranged from
1.97 to 2.37 (mean 2.14 + 0.6) in differ-
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ent teeth segments, with no significant
difference between groups A and B
(ANOVA; Tables 1-3). The mean basic PI
of mandibular teeth was higher by 13.6%
than that of maxillary teeth (2.28 vs.
1.97, respectively, p < .001; ANOVA), and
of the lingual side by 16.5% that of the
buccal side (2.37 vs. 1.98, respectively,

p < .001; ANOVA; Table 1).

After one month brushing with a sin-
gle-headed or triple headed toothbrush,
the mean total PI and mean plaque indi-
ces for all segments were reduced.
Percentages of reduction in mean total
PI, and in mean plaque indices of all seg-

ments were significantly greater after
using the triple- headed toothbrush, and
were more than twice as high as those
following brushing with the single-
headed toothbrush (Table 1; ANOVA
with repeated measures). The improve-
ment of the PI was higher in the lingual
and in the mandibular segments than in
the buccal segments (p < .001) or maxil-
lary segments (p < .001), respectively.
At baseline, the mean PI of patients
with very high severity of CP was higher
than that of patients with high or
medium severity CP (p < .015, Table 2).
At one month assessment, the mean PI

Nurses’ toothbrushing of institutionalized CP patients
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Table 5. Mean scores for TB-PS-I* and its components (“Reach” and “Stay"), at baseline and

following brushing with the two types of toothbrushes.

TB-PS-I Baseline + SD** After one month + SD p value (paired t test-two tailed
Single- headed triple- headed Single- headed triple- headed Single- headed triple- headed

toothbrush toothbrush toothbrush toothbrush toothbrush toothbrush
Total 92.22 + 1.69 92.54 + 3.11 80.47 + 1.66 93.66 + 2.3 p < 0.001 p < 0.001
Reach 94.22 + 0.19 93.85 + 0.68 90.75 = 1.31 96.19 + 0.4 p<0.014 p < 0.083
Stay 90.21 = 2.18 91.22 + 0.88 70.19 = 1.15 91.12 + 0.83 p < 0.001 p < 0.847
Maxillary teeth 90.85 + 1.86 92.25 + 1.62 80.09 = 4.0 94.22 + 1.16 p < 0.001 p < 0.001
Mandibular teeth 93.58 + 3.56 92.82 + 1.70 80.85 + 4.0 93.10 + 1.76 p < 0.001 p < 0.001
*TB-PS-| = Toothbrush performing skill index "*SD = Standard deviation.

Table 6. Characterization by nurses of the single and triple-headed toothbrushes.

Characteristics of toothbrushes Percent response
Triple-headed Single-headed No differences between Did not respond
toothbrush toothbrush Toothbrushes

Enables reaching more teeth 69.8 22.6 2 5.6
Enables more efficient removal of plaque 73.6 15.1 7.5 3.8
Significantly decreases bleeding during tooth brushing 66 18.9 1.3 3.8
Significantly decreases the prevalence of gag reflex 58.5 28.3 9.4 3.8
Decreases the time necessary for tooth brushing 84.9 7.5 3.8 3.8

Type of toothbrush you prefer 75.5 22,6 1.9 0

was reduced for all levels of CP severity,
with no statistical differences between
groups. The mean PI of patients with
very high severity of CP improved more
following one month brushing with the
triple-headed toothbrush group (p < .001)
(Table 2), abolishing the significant dif-
ferences among the groups observed

at baseline.

There were no statistically significant
differences in PI according to residency
status, at baseline or one month after
brushing with the single-headed or triple
headed toothbrushes (Table 3).

Gingival index

At baseline, mean gingival index values
ranged from 2.14 to 2.43 (mean 2.24 +
0.52) in different segments (Tables 2, 4).
The mean baseline gingival index of

the lower arch and the lingual aspects
was higher than that of the upper arch
and buccal aspect by 5% and 13.6%,
respectively.

Yitzhak et al.

Reduction in the gingival index was
greater after one month brushing with
the triple headed than with the single-
headed toothbrush (34.11%—40% vs.
16.35%—19.3%, respectively, p < .001;
ANOVA with repeated measures). After
brushing with the triple-headed tooth-
brush, the magnitude of improvement in
the gingival index for total, buccal, lin-
gual, upper and lower arch values was
2.12,2.09, 1.36, 1.93, 1.91 times higher
than after brushing with the single-
headed toothbrush. The improvement of
the gingival index was higher in the lin-
gual and in the maxillary segments than
in the buccal and mandibular segments,
respectively. (p < .001).

At baseline, the basic gingival index
was similar for the institutionalized
and extern patients (in lingual 2.45 vs.
2.44, buccal 2.15 vs. 2.13, respec-
tively). After 1 month brushing with
the single- headed toothbrush, no dif-
ferences were found between

individuals according to their residency
status (Pearson Chi-Square test).
However, after 1 month brushing with
the triple-headed toothbrush the mean
gingival index in the buccal aspect
improved among institutionalized indi-
viduals by 1.68 times, and in the
lingual aspect by 1.4 times, compared
to the mean value among extern indi-
viduals. These differences did not reach
statistical significance.

No statistically significant difference
was found in the extent of improvement
in the gingival index between institution-
alized and extern patients after brushing
with the single-headed or triple-headed
toothbrush (p < .105).

At baseline, the gingival index was
correlated with the severity of CP (mean
values of 2.71, 2.18, and 2.08 for very
high, high and medium severity of CP,
respectively, p < .015). After one month,
improvement in the gingival index was
achieved for all grades of severity of CP,
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and ranged from 13.5-17% for the
single- headed and 25-41.7% for the
triple- headed toothbrush. The greatest
improvement was obtained in the chil-
dren with very high severity of CP. For
these individuals, improvement after
using the triple- headed toothbrush was
1.74 times higher than after using the
single- headed toothbrush (p < .001).
There was no significant difference in the
GI between individuals with high and
medium severity CP (p < .105).

Tooth brushing performance
skill index (TB-PS-1/ Ashkenazi
index)

At baseline, mean total TB-PS-I scores, as
well as component scores (“reaching”
and “staying”) were comparable with the
triple-headed and the single-headed
toothbrushes (Tables 4 and 5).

After one month brushing with the
single- headed toothbrush, mean total
TB-PS-1 and TB-PS-I for both maxillary
and mandibular arches were decreased
by about 10% (p < .001; paired t-test
[two-tailed]). The main deterioration
was observed in the “stay” component
(20.2%, p < .001). In contrast, after
brushing for one month with the tri-
ple-headed toothbrush, the
components of TB-PS-I scores
remained the same.

At baseline, the percentage of nurses
who brushed the residents’ teeth prop-
erly based on TB-PS-1 was similar
following instructions with both types
of toothbrushes. However, one month
after instruction, the percentage of
nurses requiring additional instruction
was higher after brushing with the sin-
gle-headed toothbrush (15%) than with
the triple-headed toothbrush group
(7.6%; p < .002). When asked which
toothbrush they preferred, 75.5% of the
nurses chose the triple-headed, and
22.6% the single-headed toothbrush
(Table 6). According to the nurses, the
advantages of the triple-headed tooth-
brush over the single-headed tooth
brush are in removing bacterial plaque,
decreasing bleeding during tooth brush-
ing, and decreasing the prevalence of
gag reflex and the time required for
tooth brushing (Table 6).
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Discussion

This study demonstrated that after
instruction with a single-headed tooth-
brush, nurses retained less skill during
the following month than after instruc-
tion with a triple-headed toothbrush.
This is despite the fact that immediately
after receiving instructions, nurses
brushed their patients’ teeth with compa-
rable skill, regardless of the toothbrush
design. We found similar differences in
the retention of instruction for the two
types of toothbrushes when parents
brushed their children’s teeth.'6
Instruction retention is particularly
important in institutional settings, since
the frequency of instruction nurses
receive there is usually low.

In this study, nurses’ ability to brush
their patients’ teeth was evaluated by
direct observation, according to a previ-
ously published TB-PS-1I/Ashkenazi
index.!® This index was shown to be
easily implemented, to correlate nega-
tively with PI and to have high
reliability.!'®!" In the current study, as in
the previous one, ineffective tooth brush-
ing with the single-headed toothbrush
was due mainly to not “staying” long
enough on each tooth segment.
Accordingly, tooth brushing instruction
should emphasize the “stay” component.

One month after instruction, individ-
uals whose teeth were brushed with the
triple-headed toothbrush showed lower
mean plaque and gingival indices than
when they were brushed with the single-
headed toothbrush; reductions in plaque
and gingival indices in the lingual aspect
were more than double. This is despite
the difficulty of reaching the lingual sur-
faces, especially in CP patients. These
findings concur with those of Kiche et al.
and Zimmer®?! who reported greater
improvement in plague index in the lin-
gual aspect following brushing with the
triple-headed toothbrush than with the
single-headed toothbrush. The effective-
ness of the triple-headed toothbrush is
especially impressive considering that it
requires only one-third of the time as
does the single-headed one. The superi-
ority of the triple-headed toothbrush
over the single-headed one, especially in
reducing bacterial plaque in the lingual

surfaces, is in accordance with previous
studies.?*>* The higher effectiveness of
the triple-headed toothbrush may be due
to the ease in its handling and to reduced
gag reflex stimulation. This may be par-
ticularly advantageous for individuals
with CP.

The greatest improvement in plaque
and gingival indices were observed
among patients classified with very high
severity of CP; with a mean reduction of
1.1 points, compared to 0.7 for those
with less severe CP (p < .001). The
nurses expressed preference of the triple-
headed toothbrush, concurring with
previous reports.'%2! Reasons for their
preference may be greater ease of per-
formance and cooperation of patients
due to decreased gag reflex during bush-
ing and shorter time required to brush
teeth. With the single-headed toothbrush
nurses had to perform 10 back and forth
strokes in 8 segments in each arch (5
buccal, 3 lingual and 2 occlusal), while
in the triple-headed, only five segments.

A shortcoming of the present study
is that the evaluator of PI at 1 and
2 months follow-up were not blinded to
research group assignments. Clearly, the
evaluation of tooth brushing perform-
ance could not be blinded.
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