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ABSTRACT 

Background: Individual dental hygiene is a fundamental component of plaque control, and toothbrushing is the main 

method for removing bacterial plaque. Incorrect manual brushing, excessive brushing, applying excessive force on 

the teeth, or even using incorrect techniques can cause gingival ulcerations in patients. Electric toothbrushes have 

significantly improved compliance. The aim of the study was to comparatively evaluate the efficiency of bacterial 

plaque removal from dental structures using mechanical means, specifically two electric toothbrushes: Oral-B Genius 

and Sonicare Diamond Clean. Materials and methods: The study included 20 subjects over the age of 20 from urban 

and rural areas who presented themselves at the Prevention Department of the University of Medicine and Pharmacy 

Iași for dental services. Data were recorded through a clinical examination performed by a single examiner who 

quantitatively and qualitatively evaluated the presence of bacterial plaque using the Quigley-Hein plaque index, the 

O'Leary index, and the Approximal Plaque Index (API). Results: The patient group consisted of 20 subjects, 13 females 

and 7 males, with an average age of 23.85 years, ranging from 20 to 29. 75% of the subjects were from urban areas, 

and 60% had a medium socioeconomic level. Conclusion Within the limits of this study, we can affirm that both 

methods effectively removed bacterial plaque, but the Philips Sonicare toothbrush demonstrated higher efficiency. 

 

INTRODUCTION 

Periodic monitoring of bacterial plaque 

presence through oral hygiene and plaque 

indices is an important method in primary 

prevention. Individual dental hygiene is a 

fundamental component of plaque control, 

and toothbrushing is the main method for 

removing bacterial plaque. Incorrect manual 

brushing, excessive brushing, applying 

excessive force on the teeth, or even using 

incorrect techniques can cause patients to 

experience marginal gingival ulceration 

and/or recession, exposing sensitivity, 

abrasion of root surfaces, and consequently, 

aesthetic problems, with recession being the 

most common. While gingivitis can be 

reversible in its early stages over time it may 

lead to periodontitis with clinical attachment 

loss. As a result, considerable resources have 

been applied into designing effective 

toothbrushes for optimal plaque removal.[1] 

Electric toothbrushes have significantly 

improved compliance, and patients have 

expressed a positive attitude towards the new 

brush. Additionally, electric toothbrushes 

have shown better results compared to 

manual ones when it comes to eliminating 

gingival inflammatory factors in both adult 

and pediatric patients [2]. The aim of the 

study was to comparatively evaluate the 

efficiency of bacterial plaque removal from 

dental structures using mechanical means, 
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specifically two electric toothbrushes: Oral-B 

Genius and Sonicare Diamond Clean.  

MATHERIALS AND METHOD 

The study included 20 subjects over the age 

of 20 from urban and rural areas who 

presented themselves at the Prevention 

Department of the University of Medicine 

and Pharmacy Iași for dental services. The 

study lasted for a period of 6 months, and 

before the study began, the subjects were 

provided with necessary information and 

signed an informed consent. The inclusion 

criteria for the study were as follows: 

cooperative subjects, subjects without 

general conditions, subjects without severe 

dento-maxillary anomalies, subjects with 

bilateral chewing pattern, right-handed 

subjects, and subjects with a minimum of 20 

teeth present in the arches. The exclusion 

criteria for the study were as follows: subjects 

with low manual dexterity or mental 

handicap, subjects with removable dentures, 

subjects undergoing orthodontic treatment, 

subjects with periodontal diseases, pregnant 

women, and subjects undergoing medication 

treatments that could influence oral health. 

Data were recorded through a clinical 

examination performed by a single examiner 

who quantitatively and qualitatively 

evaluated the presence of bacterial plaque 

using the Quigley-Hein plaque index, the 

O'Leary index, and the Approximal Plaque 

Index (API). 

Study phases: 

Phase 1 - determination of the Oral Hygiene 

Index (OHI), professional scaling, 

professional toothbrushing, and airflow 

cleaning. 

Phase 2 - 48 hours after professional 

cleaning, the examiner reveals bacterial 

plaque, evaluates plaque indices, removes 

bacterial plaque with the Oral-B Genius 

toothbrush for 1 minute per arch, reevaluates 

plaque indices, and performs airflow 

cleaning to remove any remaining plaque. 

Phase 3 - 96 hours after the first phase, the 

examiner reveals bacterial plaque, evaluates 

plaque indices, removes bacterial plaque with 

the Sonicare Diamond Clean toothbrush for 1 

minute per arch, and reevaluates plaque 

indices. 

The protocol for revealing bacterial plaque 

includes rinsing the mouth with plain water 

or using a water and air spray to remove soft 

deposits, lip vase-lining, isolation of the 

operative field, application of the Rondell 

Blue Directa bacterial plaque disclosing 

agent for 1 minute, rinsing the oral cavity 

with water, and assessing the degree of 

staining. 

RESULTS  

The patient group consisted of 20 subjects, 13 

female and 7 males, with an average age of 

23.85 years, ranging from 20 to 29. 75% of 

the subjects were from urban areas, and 60% 

had a medium socio-economic level. 

The evaluation of the Oral Hygiene Index 

(OHI) revealed a mean value of 0.89 (±0.55), 

ranging from 0 to 2.17. The Calculus Index 

(CI) had a mean value of 0.41 (±0.28), 

ranging from 0 to 0.83, and the Debris Index 

(DI) had a mean value of 0.47 (±0.47), 

ranging from 0 to 1.67. (Fig. 1) 
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Figure 1 The dynamics of the average values of the OHI index components 

 

Comparative evaluation of the results of the 

Quigley-Hein plaque index scores after using 

the Oral B Genius electric toothbrush and the 

Philips Sonicare Diamond Clean electric 

toothbrush. 

The results of the analysis of scores when 

using the Oral B Genius electric toothbrush 

for the Quigley-Hein Index had an initial 

average value of 1.43 (±0.58), and a final 

value of 0.68 (±0.36). 

The results of the analysis of scores when 

using the Philips Sonicare Diamond Clean 

electric toothbrush for the Quigley-Hein 

Index showed an initial average value of 1.30 

(±0.50), ranging from 0.50 to 2.41. After 

using the toothbrush, the final average value 

was 0.41 (±0.20), ranging from 0 to 0.8 (Fig. 

2). 

 
Figure 2 Initial and final average values of the Quigley Hein Index in the two studied groups 

 

Comparative evaluation of the results of the 

O'Leary plaque index scores after using the 

Oral B Genius electric toothbrush and the 

Philips Sonicare Diamond Clean electric 

toothbrush. 

The results of the analysis of scores when 

using the Oral B Genius electric toothbrush 

for the O'Leary Index showed an initial 

average value of 67.56% (±18.05), ranging 

from 33% to 98%. After using the Oral B 

Genius toothbrush, the final average value 

was 38.39% (±13.95), ranging from 11% to 

62%. 

The results of the analysis of scores when 

using the Philips Sonicare Diamond Clean 

electric toothbrush for the O'Leary Index 
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indicated an initial average value of 72.60% 

(±17.49), ranging from 35% to 99%. The 

final average value after using the toothbrush 

was 29.03% (±9.40), ranging from 11% to 

45% (Fig. 3). 

 
Figure 3 The initial and final average values of the O’Leary Index in the two studied groups 

 

Comparative evaluation of the results of the 

API plaque index scores after using the Oral 

B Genius electric toothbrush and the Philips 

Sonicare Diamond Clean electric toothbrush. 

The results of the analysis of scores when 

using the Oral B Genius electric toothbrush 

for the API Index also showed a decrease 

from an initial average value of 79.37% 

(±16.11), ranging from 45% to 99%, to a final 

average value of 31.64% (±10.68), ranging 

from 12% to 53%. 

The results of the analysis of scores when 

using the Philips Sonicare Diamond Clean 

electric toothbrush for the API Index 

indicated an initial average value of 77.19% 

(±17.28), ranging from 42% to 100%. The 

final average value after using the toothbrush 

was 46.84% (±13.79), ranging from 21% to 

74% (Fig. 4). 

 
Figure 4 The initial and final average values of the API index in the two studied groups 
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Based on the analysis of the effectiveness of 

dental brushing using the Oral-B Genius 

electric toothbrush, it can be observed that 

there is a statistically significant decrease 

(p=0.000) in the amount of bacterial plaque 

for all the analyzed indices, with mean 

differences of 0.745 for the Quigley Hein 

index, 29.171% for the O'Leary index, and 

30.35% for the API index. 

 Analyzing the results obtained from the 

group that used the Sonicare toothbrush, a 

statistically significant decrease (p=0.000) 

can be observed. For the Quigley Hein index, 

the plaque amount decreased from 1.30 to 

0.41, for the O'Leary index, it decreased from 

72.60% to 29.03%, and for the API index, it 

decreased from 79.37% to 31.64%. The 

differences between the initial and final mean 

values were as follows: 0.895 for the Quigley 

Hein index, 46.571% for the O'Leary index, 

and 47.72% for the API index (Fig.5). 

 The analysis of the recorded differences 

indicates that the Philips Sonicare Diamond 

Clean toothbrush was more effective in 

removing bacterial plaque both quantitatively 

and qualitatively compared to the Genius 

toothbrush, especially in cleaning the lateral 

surfaces, as indicated by the O'Leary index, 

as well as in cleaning the interproximal 

spaces, as indicated by the API index (Fig.5

). 

 
Figure 5 Final mean values of bacterial plaque index Quigley Hein O’Leary, API in the two 

studied groups 

DISCUSSIONS 

Dental plaque is a determining etiological 

factor in both dental caries and periodontal 

disease. Effective dental hygiene at home is a 

fundamental component of plaque control, 

and the choice of toothbrush is a significant 

consideration. Electric toothbrushes have 

been extensively researched in over 150 

clinical studies, either compared to manual 

brushes to demonstrate their superiority or 

compared to other electric brushes to assess 

their efficiency [3, 4]. 

According to previous studies, it has been 

demonstrated that electric toothbrushes are 

much more effective than manual ones, 

providing positive results both in the short 

and long term. A review of clinical evidence 

from studies conducted with modern electric 

toothbrushes has also concluded that they 

lead to more efficient plaque removal 

compared to their manual counterparts. 
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Electric toothbrushes have gradually gained 

popularity due to their ease of use and, more 

importantly, their superiority in removing 

bacterial plaque and maintaining periodontal 

health. 

Thus, in this study, two electric toothbrushes 

were compared: the Oral-B Genius and the 

Philips Sonicare DiamondClean. The Oral-B 

toothbrush utilizes oscillating-rotating-

pulsating technology, while the Philips 

Sonicare toothbrush employs sonic dental 

brushing technology [5, 6]. 

Oral-B Genius is an electric toothbrush that 

offers a series of features to assist the user in 

achieving proper brushing technique while 

being easy to use. It has a rotating brush head 

that performs oscillatory movements and can 

be used with any of the available programs 

(Daily Clean, Pro Clean, Sensitive, 3D 

White, Gum Care, Tongue Clean). The 

toothbrush can be connected to a phone via 

Bluetooth, providing feedback on the correct 

pressure to apply on the teeth and allowing 

the user to set the brushing duration (from the 

standard 2-minute program to the 

professional 5-minute program) [7].  

Philips Sonicare DiamondClean is the second 

electric toothbrush used in this study. It 

utilizes sonic brushing technology and has a 

brush head similar to a manual toothbrush, 

mimicking the movements of a manual brush 

[6]. This toothbrush also offers various 

brushing programs (Clean, White, Polish, 

Gum Care, Sensitive). 

CONCLUSION 

Within the limits of this study, we can affirm 

that regarding the removal of bacterial 

plaque, it was efficiently eliminated by both 

methods, but the Philips Sonicare toothbrush 

demonstrated a higher effectiveness. The 

significant differences between the two 

toothbrushes were observed at the level of the 

O'Leary and API indices, specifically in 

relation to the interproximal surfaces. 
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