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People with intellectual disabilities (ID) represent a high-risk group for
developing debilitating periodontal diseases due to poor oral hygiene practices,
low familial awareness, and limited access to oral healthcare. (1-3) Dental caries
are not less prevalent in patients with ID than general population, however it
was found that dental caries is a significant global health issue in athletes with
ID due to high caries prevalence. (4-6) While projecting to adulthood, people with
ID lose more teeth than their peers and get their oral health-related quality of
life deteriorated significantly. (7-9) Mechanical plaque control by means of
toothbrushing is the most widely accepted personal oral hygiene practice
worldwide. It principally aims to lower the burden of pathogenic
microorganisms that are responsible for oral diseases and conditions. (10)

Habitual toothbrushing is a behavioral intervention that needs sustainable
efforts in order to be established and enhanced among school children and
adults, therefore it requires additional behavioral management techniques in
case of patients with ID. (11-12)

Since the development of powered toothbrushing, controversy exists regarding
its effectiveness. A recent update of Cochrane review concluded that powered
toothbrushing is not superior than manual toothbrushing for people with ID. (13)

This moderate- and low-certainty evidence is contradicted by findings of
another Cochrane review for clinical effectiveness of different types of
toothbrushing in plaque control and gingival health, which showed superior
efficacy for powered toothbrushing. (14) Powered toothbrushing was found to be
beneficial for maintain oral health in patients with neuromuscular disabilities,
visually impaired children, and mentally disabled groups. (15-17)

However, a growing number of special toothbrushes is designed to improve
clinical outcomes of patients with ID, the evidence about their clinical
significance is relatively limited and not permitting to promote them as effective
alternatives for this special group of population. Three-headed toothbrushes is
the oldest and most common form of special toothbrushes. It was concluded by
Cochrane review by a low-certainty evidence that three-head brushes have
better efficacy on gingival inflammation in the short-term than conventional
manual toothbrushes. (13) Cochrane authors called upon the scientific
community to generate higher quality studies to explore the efficacy of special
and powered toothbrushes for people with ID. (13)

The 360do toothbrush is a novel product of Japanese technology which is
supposed to have higher efficacy in children with ID according to the results of
Osaka University. (18) To the best of our knowledge, there is no published clinical
trials tested the clinical significance of this type of toothbrushes yet. Self-
checking with plaque disclosing solution at least once a week was effective in
improving oral hygiene among schoolchildren. (19) This suggest using self-
checking with plaque disclosing solution as a behavioral intervention to improve
caregivers’ motivation and awareness regarding proper brushing technique.

background Objectives
Primary Outcome(s):

1. To compare the clinical effectiveness of three toothbrush types (ADA sealed toothbrush, rotating-oscillating
toothbrush, and 360do toothbrush) in people with ID, using Plaque Index (PI) of Quigley Hein-Turesky, Gingival
Index (GI) of Loe Silness, and Periodontal Pocket Depth (DP). (20-21)

2. To evaluate the safety and side-effects of 360do toothbrushes and rotating-oscillating toothbrushes.

3. To evaluate the patient’s reported oral health-related quality of life, using Oral Health Impact Profile-Short
Form (OHIP-14).

Secondary Outcome(s):

1. To evaluate the impact of social determinants of health on caregivers’ abidance to professional advice
regarding children oral health, and to be able to predict their cooperation in intervention programs.

2. To evaluate patients’ cooperation according to severity of disability and to predict level of future cooperation
in oral health programs.

METHODS & MATERIALS
Design A randomized controlled cross-over trial will be conducted to evaluate oral health benefits of 

people with ID from different oral hygiene interventions.
Each participant will receive three toothbrushes in a randomly assigned sequence generated by 
web-application Random.org
The possible sequences will be: 
A. (360-Powered-Conventional)
B. (360-Conventional-Powered)
C. (Conventional-360-Powered)
D. (Conventional-Powered-360)
E. (Powered-Conventional-360)
F. (Powered-360-Conventional)
Each sequence plot will be available 6 times. (6A, 6B, 6C, 6D, 6E, and 6F)
Each toothbrush type will be used for 3 months by the patients, then a wash-out period will take 
place for 2 weeks before the next toothbrush type being administered.
During the wash-out period, the participants will follow their routine practice they used to have 
before the start of study.

Population Inclusion Criteria:
• 5-23 years old patients attending special care dentistry unit will be invited to participate in the 

study.
• Only patients with mild-moderate mental disability (IQ > 35) are eligible for participation.
• No history of receiving antibiotic and/or antiseptic therapy.
• No use of supplemental plaque control aids over the previous 5 months.
• A minimum of 20 teeth present.
Exclusion Criteria:
• Systemic debilitating disease; like malignancy, immunocompromised, infection, and 

hospitalized.
• Systemic debilitating condition; like pregnancy, and breastfeeding.
• Orthodontic treatment at the time of recruitment.

Sample 
Size

To achieve significant results, total sample will be 36 participants.
The sample size is calculated using power of the test = 0.8,
significance value =0.05 and allowance difference is 0.7.
For each sequence plot 6 participants will be randomly assigned. (6
subjects * 6 sequences = 36 total participants)

Interve-
ntion

Instructions:
After obtaining their consent, the caregivers will receive both oral
and written instructions on how to assess their children to perform
BASS technique. They will also learn from the clinical investigator,
BOULS M., the benefits and usage instructions of self-checking
disclosing tablet.
Each participating patient will be instructed to brush at least twice
daily with the assigned toothbrush and fluoridated toothpaste.
Toothbrushes:
Test Intervention 1: Electric Toothbrush; Rotating-oscillating (Oral-
B Cross Action) (22)

Test Intervention 2: Special Toothbrush; 360do Toothbrush (18)

Control Intervention: Manual Toothbrush; ADA Sealed Manual
Toothbrush (PRO-SYS) (21)

Data 
Collect-
ion

Clinical Examination:
At baseline, 3-months, 6-months, and 9-months a thorough intra-
oral examination will be conducted by the clinical investigator, 
BOULES M.
Plaque Index, Gingival Index, and Pocket Depth of every patient will 
be recorded just before and after every intervention period.
Plaque Index and Gingival Index will be registered on both the oral 
and buccal sides of all teeth.
Pocket Depth of the deepest pocket in each quadrant will be 
registered.
Patient Reported Outcomes (PRO):
After each intervention period, a cognitive interview will be 
conducted with both the caregiver and the patient to evaluate their 
experience with using the assigned toothbrush. Oral health-related 
quality of life of patients will be assessed after each intervention 
period.

Analysis Statistical analyses will be performed using statistical package SPSS 
26. Normality will be checked for dependent variables (PI, GI, PD, 
and mean score of OHIP-14). The difference in clinical outcomes 
and patient reported outcomes (PRO) between the interventions at 
baseline and post-brushing in will be compared using independent 
sample t-test. The difference in clinical outcomes and patient 
reported outcomes (PRO) between pre- and post-brushing in each 
intervention group will be compared using paired sample t-test. 
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