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Abstract:

Aim: No studies were found in the literature regarding parental acceptance of
the U-toothbrush. Therefore, this cross-sectional study aims to assess parental
satisfaction and acceptance of U-shaped versus traditional toothbrushes, as well
as parents' perceptions of their effectiveness in plague removal.

Materials and Methods: This cross-sectional, observational study assessed
parental attitudes toward U-shaped versus traditional toothbrushes for children
aged 4-5 years in Damascus (January-August 2023). Ethical approval was
obtained, and 60 participants were included. A questionnaire evaluated parents'
satisfaction, oral health practices, and the U-toothbrush effectiveness after its use
for three weeks, and Plaque Index was estimated according to the TMQHPI
Score. Statistical analysis was conducted using SPSS-25, with a significance
level of P-value < 0.05.

Results: The study surveyed 60 parents, with 71.7% reporting their children had
oral health issues. Only 43.3% of children had visited a dentist, and daily
brushing habits varied. Most children (93.3%) used manual toothbrushes, and
65% spent less than 30 seconds brushing. The U-toothbrush was well accepted,
with 95% of children adapting easily. Many parents (91.7%) found it effective,
and 75% planned to continue using it. There were no significant gender
differences in responses, P-value > 0.05.

Conclusion: The study highlights positive parental acceptance of the U-
toothbrush for plague removal but reveals inconsistent tooth brushing practices,
emphasizing the need for dental health education programs.

Key words: Parenatal Satisfaction, The U-Toothbrush, The Traditional
Toothbrush, Oral Health.
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Introduction:

Early Childhood Caries is characterized by the
presence of one or more decayed (cavitated or non-
cavitated), missing (due to caries), or filled tooth
surfaces in the primary dentition of children under six
years of age (1). As a multifactorial disease, ECC
results from the interplay of biological determinants—
such as oral biofilm composition, dietary habits, and
genetic predisposition—alongside socioeconomic and
behavioral influences, including cultural practices and
caregiver behaviors (2, 3, 4). ECC is a prevalent
chronic disease in childhood (1).

ECC adversely affects preschool children by causing
pain, malnutrition, poor school performance, and
ethical issues (5), significantly compromising their
oral health-related quality of life (OHRQoL) (6).

In the Syrian Arab Republic, a study by Dashash and
Blenkhorn conducted in 2012 reported a prevalence
rate of dental caries among 5-year-old children of 61%
(7). Recently, a study by Alshayeb and Dashash in
2025 found that dental caries increased among Syrian
children to around 91% (8).

Dental caries and gingivitis arise from pathogenic
biofilm accumulation within the oral microbiome (9).
Their prevention fundamentally relies on consistent
mechanical plaque removal by toothbrushing
techniques synergistically combined with fluoridated
dentifrices and other chemical products (10).

Current guidelines recommend parent-supervised
twice-daily brushing (two minutes with fluoridated
toothpaste) from first tooth eruption until age 7 (11,
12). Additionally, the European Academy of Pediatric
Dentistry guidelines recommend fluoride use tailored
to children's age and caries risk. For children under
six, low-fluoride toothpaste is advised, with parental
supervision to minimize swallowing. Effective
fluoride use balances caries prevention while reducing
fluorosis risk, emphasizing appropriate dosage and
timing for optimal oral health outcomes (13).
However, there are practical barriers, including
immature motor skills in children and variable
parental compliance (12, 14).

The latest toothbrush designs include compact heads
for precision cleaning, multi-headed and U-shaped
designs to get difficult to reach areas, chewable

models for on-the-go use, and handles modified for
optimal control and comfort (15).

Numerous studies suggest that U-shaped toothbrushes
demonstrate superior cleaning performance across
various age groups compared to traditional designs
(15, 16). However, no research has specifically
examined their effectiveness among children aged 4-5
years or assessed acceptance by both the children and
their parents.

Parental determinants _ socio-cultural beliefs, infant
dietary awareness, primary dentition management,
adherence to regular dental visits, and hygiene
behavioral patterns _  demonstrate a significant
association with pediatric oral health status (17). There
is a positive correlation between parental dental care
attitudes and improved clinical outcomes in their
children (18).

Therefore, this cross-sectional study was designed to
assess parental satisfaction and acceptance of U-
shaped Versus conventional toothbrushes.
Additionally, it will evaluate parental perceptions of
their efficacy in plague removal.

Materials and methods:

Study design:
All procedures were conducted following current

regulations and guidelines. This cross-sectional,
observational, retrospective study aimed to investigate
parental attitudes toward the use of U-shaped versus
traditional toothbrushes by children aged 4-5 years in
Damascus City, from January to August 2023.

This study is part of a clinical experimental trial.
Children used the U-shaped toothbrush for three
weeks, after which their parents completed a
questionnaire to evaluate their satisfaction and
acceptance of the U-shaped toothbrush compared to
conventional ones.

The study adhered to the ethical standards outlined in
the Declaration of Helsinki (19). Ethical approval was
given by the Institutional Review Board at Damascus
University (IRB No. UDDS-1328-05042023/SRC-
2795).

To document and ensure transparency in this scientific
paper, the Strengthening the Reporting of
Observational studies in Epidemiology (STROBE)
Statement guidelines (20) were used. Informed
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consent was obtained from the guardians of all
participants before data collection.

Sample size:

The sample size for this study was calculated using the
G Power (3.1.9.4) software.

Following the study by Zaho Y et al. (21), the P-value
was set to 0.05, the confidence interval to 0.8, and the
effect size to 1.10, which suggested a minimum
sample size of 30. However, to account for possible
dropouts or unexpected situations, the study included
60 participants, which helped to increase the reliability
and strength of the results. This method was chosen to
ensure that the study had enough statistical power.

The participants were part of a randomized clinical
trial (RCT) that compared the U-toothbrush to a
traditional toothbrush for plagque removal and
improving oral health in children aged 4-5 years. In
total, 60 individuals agreed to participate after
confirming they met the eligibility criteria.

Eligibility criteria:

The study included legal guardians or parents of
healthy children aged 4-5 years who had primary
dentition with no missing teeth. These parents agreed
to incorporate the U-toothbrush into their children's
daily oral care routine, followed by a period of using a
traditional toothbrush.

Exclusion criteria included legal guardians or parents
of children with communication impairments, limited
mobility, or those whose parents chose not to
participate in the study.

Questionnaire development and Data collection:
The researcher developed a questionnaire in Arabic to
evaluate parents' satisfaction and acceptance of U-
shaped toothbrushes in comparison to conventional
ones, as well as their opinions on the effectiveness of
each in plaque removal.

The questionnaire, consisting of 20 questions divided
into 5 sections, was completed by one of the parents
for their child:

o Demographic Information: Child’s age and gender.
o Assessment of Oral Health: Presence of oral health
conditions such as dental caries and gingivitis.

o Daily Dental Care Practices: Frequency of dentist
visits, number of daily toothbrushing sessions,
duration of brushing, responsibility for brushing,
child’s ability to brush independently, type of
toothpaste used, and whether mouth rinse or dental
floss is part of the daily routine.

e U-toothbrush Evaluation: Child’s acceptance of
the U-toothbrush, ease of use, any improvement in
daily oral care practices, comfort, enthusiasm, whether
the parent would continue using the U-toothbrush, and
overall assessment of the U-toothbrush.

e Comparison of U-toothbrush and Traditional
Toothbrush: Speed and effectiveness of both
toothbrushes.

The questionnaire included a contact telephone
number to ensure easy communication in case
any questions or items were unclear.

To verify the reliability of the questionnaire, a pilot
study was conducted with 10 parents whose children
had used the U-toothbrush. Following this, the alpha
coefficient was calculated, yielding an overall content
reliability score of 0.86. The reliability scores for
specific sections were as follows: Socio-demographic
(0.88), Daily Dental Care Practices (0.80), U-
toothbrush Evaluation (0.85), and Comparison of U-
toothbrush and Traditional Toothbrush (0.85), all of
which are considered to be within an acceptable range
for reliability.

Statistical analysis:

All analyses were conducted using the Statistical
Package for Social Sciences (SPSS-25). A p-value <
0.05 was considered statistically significant.
Descriptive statistics were employed to summarize the
frequency and percentage of responses. Additionally,
the Chi-square test was used to evaluate some
responses based on the child's gender.

Results:

Of the 60 parents surveyed, the majority of children
were 5 years old (55%), while the remaining were 4
years old. More than half of the children (57%) were
female, with the remainder being male. Furthermore, a
significant number (72%) of children had oral health
issues. Table 1

Additionally, only 43% of children had visited
the dentist, and daily brushing habits varied, with
42% brushing twice a day. Most children (65%)
spent less than 30 seconds brushing, and 33.3%
had their tooth brushing routine managed by
themselves. Most  children used manual
toothbrushes (93%). Half of the children used
fluoride toothpaste, while 91.7% did not use
mouthwash or dental floss. Table 1

Regarding the U-toothbrush, 95% of children accepted
it easily, 92% found it easy to use, and 93% showed
improvement in oral health. Many (78%) became
more excited about tooth brushing after using the U-
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toothbrush, and 75% intended to continue using it.
Overall, 60% rated the U-toothbrush as good. Table 1
In terms of the Comparison of U-toothbrush and
Traditional Toothbrush, 83% found it faster than

traditional  toothbrushes. Most parents  (52%)
considered the U-toothbrush more effective than a
traditional toothbrush.

Table(1): Distribution of Responses Among Parents of Children Included in the Study.

Questions Answers N | %
Demographic Data
4 27 | 45.0
Age 5 33 [ 55.0
Male 26 | 43.0
Gend
ender Female 34 | 57.0
Assessment of Oral Health
. . Yes 43 | 72.0
Existence of oral health conditions No 171280
Daily Dental Care Practices
Yes 26 | 43.0
. - -
Has your child ever had a visit to the dentist? No 34 | 570
Once 16 | 27.0
How many times does your child brush their teeth each Twice 25| 42.0
day? More than twice 8 [13.0
Never 11 | 18.0
Less than 30 seconds | 39 | 65.0
30 secondsto 1 minute | 15 | 25.0

How long does your child typically spend brushing their

teeth? 1 minute to 2 minutes | 4 | 6.0

More than 2 minutes 2 | 30

Who i ible f hild’ 1 brushi The child 20 | 33.0

0 is responsible orgztc?;;c ild’s tooth brushing One of the parents 19320

' Both parents 21| 35.0

Yes 11 | 18.0

Do you believe your child is capable of brushing their No 18 | 30.0

teeth correctly on their own? .

to a certain degree 31 | 52.0

Yes 30 | 50.0

Does your child use fluoride-containing toothpaste? No 8 [ 120

I don’t know 22 | 38.0

Always 0| 00

Does your child use mouthwash or dental floss as an Some times 5 | 80
additional method for cleaning their teeth?

No 55 | 92.0

Manual 56 | 93.0

Toothbrush type Electrical 4170
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The U-toothbrush Evaluation
Easily 57 | 95.0
How would you rate your child's acceptance of usinga U- | The Ch”d_ needs some 3| 50
toothbrush for the first time? time
Difficult 0| 00
Eas 55 | 92.0
How would you rate the ease of use of the U-toothbrush y

for your child? Moderate > | 80
' Difficult 0| 0.0
Have you observed an improvement in your child's oral Yes 56 | 93.0
health after using the U-toothbrush? No 4170
Low 3|50

How would you rate your child's comfort level with using
Moderate 38 | 63.0

the U-toothbrush? _

High 19 | 32.0
Yes 47 | 78.0

Did you notice that your child became more excited about
toothbrushing after using the U-toothbrush? No 6 | 100
' No difference 7 120
. . . Yes 45 | 75.0

Do you plan to continue using this toothbrush for your
. No 6 | 10.0
child?
| am not sure 9 | 15.0
Good 36 | 60.0
How would you rate the U-toothbrush overall? Acceptable 18 | 30.0
Unacceptable 6 | 10.0
Comparison of U-toothbrush and Traditional Toothbrush
The U-toothbrush faster | 50 | 83.0
The cleaning speed of the U-brush compared to a No difference 8 | 14.0
traditional toothbrush. The U-toothbrush
2 | 30
Slower
The U-toothbrush 31| 52.0
Which toothbrushes did you find to be the most effective? | Traditional toothbrush. | 6 | 10.0
No difference 23 | 38.0
N: number of answers.
%: percentage.

Furthermore, the chi-square test revealed no
significant differences were found between boys and
girls in terms of oral health conditions, P-value > 0.05.
Additionally, 42% of males and 41% of females
brushed their teeth twice per day; no significant
difference was shown between them P-value > 0.05.
Table 2

There were some differences in the time spent
brushing and the belief in the child’s ability to
brush  independently. Also, they were not
statistically significant, the P-value was > 0.05.
Table 2

Regarding the U-toothbrush, both genders reported
similar levels of acceptance, ease of use, and
improvement in oral health, with most parents rating
the toothbrush as good or acceptable. There were no
significant differences in comfort, excitement about
tooth brushing, or the decision to continue using the
U-toothbrush according to the gender variable (P-
values ranging from 0.076 to 0.941). Table 2

Lastly, comparisons between the U-toothbrush
and traditional toothbrush showed no significant
preference for either type in terms of speed or
effectiveness according to the child’s gender.
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Table (2) Chi-square test to compare the answers of children’s parents according to the child’s gender.

Gender p
Questions Answers Male Female value
N % N | %
Assessment of Oral Health

. . Yes 21| 49.0 | 22| 51.0

Existence of oral health conditions No 5 {200 (12 710 140
Daily Dental Care Practices

Once 7| 440 | 9 | 56.0

How many times does your child brush their teeth Twice 11| 440 |14 | 56.0 947
each day? More than twice 4 | 500 | 4 |500]| °

Never 4 | 37.0 | 7 | 63.0

Less than 30 seconds | 18 | 46.0 | 21 | 54.0

_— . S0secondstol | 5| 554 | 10 | 67.0
How long does your child typically spend brushing minute 838

. 5 - .
their teeth? 1 mmute to2 > 1 500 | 2 | 500
minutes

More than 2 minutes | 1 | 50.0 | 1 | 50.0

) . o . The child 8 | 40.0 | 12 | 60.0
Who is responsible forro Z?Il;re :hlld s tooth brushing One of the parents 9 (270 10 (5301 859

’ Both parents 9 | 43.0 |12 |57.0

. - . Yes 3| 270 | 8 | 730
Do you believe your child is capable of brushing No s {220 1105601 475

their teeth correctly on their own?

toacertaindegree | 15| 48.0 | 16 | 52.0

Does your child use fluoride-containin Yes 10 | 330 | 20} 67.0
y o g No 3| 430 | 4 | 570 .181
paste: Tdon'tknow | 13| 50.0 | 9 | 41.0
Always 0 0.0 0| 00
Does your child use mouthwash or dental floss as .
an additional method for cleaning their teeth? Some times 3| 6002 400] 372
No 23| 42.0 | 32| 58.0
The U-toothbrush Evaluation
Easily 23| 40.0 | 34| 60.0
How would you rate your child's acceptance of The child needs
using a U-toothbrush for the first time? some time 3 10000 ) 00| 076
Difficult 0 0.0 0| 00
Easy 22 | 40.0 | 33 | 60.0
O oy oy [ Mottt |+ [0 |1 [0 s
y ' Difficult 0| 0o o] o0
Yes 23| 410 | 33 |59.0
Have you observed an improvement in your child's
. 212
oral health after using the U-toothbrush? No 31750 | 11250
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How would you rate your child's comfort level Low 11/ 580 | 8 | 420
with using the U-toothbrush? Moderate 13 ] 34.0 125 66.0 | .166

High 2 | 670 | 1 |33.0

Did you notice that your child became more Yes 20 430 | 27| 570
excited about toothbrushing after using the U- No 3 | 500 | 3 |500| .941

toothbrush? No difference | 3 | 43.0 | 4 | 57.0

. . . Yes 18 | 40.0 | 27 | 60.0
Do you plan to Con;,lgjfcfi:g% this toothbrush for No 3 1500 | 3 15001 651

I am not sure 51 560 | 4 | 440

Good 16 | 44.0 | 20 | 56.0
How would you rate the U-toothbrush overall? Acceptable 7 (390 |11 |610| .873

Unacceptable 3 | 50.0 | 3 |50.0

Comparison of U-toothbrush and Traditional Toothbrush
The U-toothbrush 20 | 400 |30 | 60.0
. faster
The cleaning spee@l of the U-brush compared to a No difference 2 7500 | 4 (5001 295
traditional toothbrush. The U-toothbrush
2| 100 | 0 | 0.0
Slower

The U-toothbrush 13| 420 |18 | 58.0

Which toothbrushes did you find to be the most Traditional 3 15001 3 |500! o935
effective? toothbrush.
No difference 10| 44.0 | 13| 56.0
N: number of answers.
%: percentage.
" significant differences.

Discussion:

This study employed a cross-sectional design to assess
parental satisfaction and acceptance of the U-
toothbrush among children aged 4-5 years. The
primary objective was to explore parental satisfaction
and acceptance of the U-toothbrush, an area not
thoroughly examined in previous research. The
secondary aim was to compare Some responses
according to the gender of children from the
perspective of parents.

The researcher developed a questionnaire in Arabic to
achieve the objectives of this study. This tool was
deemed appropriate for use in a cross-sectional study
to assess satisfaction (22). Additionally, the
questionnaire underwent reliability and validity testing
through a pilot study to confirm its effectiveness as a
measurement instrument.

A significant proportion of the children involved in the
study (72%) had oral health conditions, including
dental caries and gingivitis, with no significant
differences between males and females. This

prevalence rate is higher than the 61% reported in a
study (7) by Dashash and Blenkhorn. However, it is
lower than the rates found in other studies (8, 23, 24,
25) that included different age groups. The variation in
prevalence can be attributed to differences in sample

size, age groups, demographic factors, and research
methodologies.

More than half of the children in this study (57%) had
never visited a dentist, indicating a lack of parental
awareness regarding the importance of regular dental
check-ups. However, the American Academy of
Pediatric Dentistry (1) recommends that a child’s first
dental visit should occur within six months of the
eruption of the first primary tooth and no later than 12
months of age (26).

Additionally, 45% of the children either brushed their
teeth once a day or not at all. Furthermore, 65% of
them spent less than 30 seconds brushing, and only
half were consistently using a fluoride-containing
toothbrush. However, the majority of children brushed
their teeth under the supervision of their parents.
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These findings highlight the urgent need to educate
parents on the correct techniques for brushing their
children's teeth. The AAPD recommends brushing
twice daily for two minutes with parental supervision
and the use of a fluoride-containing toothbrush (27).
Generally, the manual toothbrush is the most popular
tool for preventing dental caries and gingivitis among
the various plaque-controlling techniques (28).

Two studies compared the U-toothbrush with
traditional toothbrushes (15, 16), but neither assessed
parental impressions or satisfaction. The majority of
parents reported that their children easily adapted to
the U-toothbrush and found it simple to use. However,
5% of parents indicated that their children experienced
low comfort with the U-toothbrush, and 40% rated its
ease of wuse as ranging from unacceptable to
acceptable. This study supports the findings of
previous randomized clinical trials (15, 16).

The U-shaped brush, featuring bristles angled at 45°
and available in sizes tailored to different age groups,
is effective at removing plague. Suitable for children
aged three and above, its two-sided design enables
simultaneous cleaning of both the upper and lower
arches (15).

Lastly, the parents classified this novel toothbrush as
a fast and effective tool to achieve oral care compared
to the traditional toothbrush.

A major limitation of this cross-sectional study is that
it is based on data collected at only one point in time.
The use of a questionnaire to evaluate U-toothbrush
usage does not account for changes in the variables
over time and relies on the recollection of patients and
guardians, which could lead to inaccuracies.
Furthermore, there is a need for the creation of
standardized, validated questionnaires to more
effectively measure parental satisfaction in this area.
Conclusion:

This study emphasizes the positive acceptance and
satisfaction of parents with children aged 4-5 who
used the U-toothbrush, highlighting its effectiveness in
plague removal. The U-toothbrush was found to be
easy to use, acceptable, engaging, comfortable, quick,
and effective.

Moreover, the study revealed that regular tooth
brushing, which is crucial for preventing dental caries
and gingivitis among preschool children, was not
consistently practiced by either children or parents,
underscoring the need for nationwide dental health
education programs.

Future research should involve larger, more diverse
sample sizes to validate these findings further.
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