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ABSTRACT 

The most popular oral hygiene instrument is still 

the manual toothbrush, but its efficacy is restricted 

by inconsistence method, poor plaque removal, and 

low compliance, all of which increase the risk of 

dental cavities and periodontal disease. This review 

sought evaluated the relative usefulness of electric 

toothbrushes in preventative dental care, with an 

emphasis cost efficiency, compliance, gingival 

health, and plaque reduction. The evidence was 

compiled from comprehensive reviews and 

randomized controlled trials (RCTs) comparing 

electric and manual toothbrushes. The included 

experiments assessed integrated components 

including timers and pressure sensors, as well as 

acoustic and oscillating-rotating technology. Sonic 

models-have continuously had been linked to 

stronger decreases in gingival irritation and plaque 

buildup. Timer and pressure sensor integrated has 

been indicating to increase brushing duration, 

method consistency, and overall compliance, 

particularly for young children, the elderly, and 

people with poor dexterity. Beside these benefits, 

the accessible data has limitation, such as a lack of 

long-term clinical follow-up, insufficient cost-

effectiveness judgments, and tolerating availability 

inequalities among societies. An effective 

enhancement to protective dental care could be an 

electric toothbrush. They could decrease the burden 

of oral illness universal if they are broadly adopted. 

Long-term clinical validation, economic viability, 

and fair access should be the main goals of futures 

studies, which should also make use of digital 

health tools to promote precision dental hygiene. 

Keywords:  An electric toothbrush, prevention of 

dental disease, gingivitis, plague, oral hygiene, and 

preventive density 

 

I. INTRODUCTION 
Dental caries and periodontal disorders are 

two examples of oral disease that are acknowledged 

as major worldwide health burden that lower 

quality of life and have a substantial financial 

impact [1].  According the World Health 

Organization (WHO), there are around 3.5 billion 

persons with oral problems globally, of whom 2.5 

billion have untreated dental caries in their 

permanent teeth and roughly 1 billion have severe 

periodontal disease [2]. In addition to causing pain 

and discomfort, these problems burden individuals 

and health systems by causing dietary shortages, 

impaired speech, lost productivity, and higher 

healthcare costs [1].  

There are regional differences in the 

prevalence of oral illnesses [3]. With dental cavities 

continuing to be the most prevalent chronic illness 

in children, it is estimated that over half of adults in 

Europe have some type of periodontitis [4]. In 

North America, dental caries affects about 90% of 

adults at some time in their lives, and periodontal is 

the main cause of tooth loss in people over 40 [5]. 

Dental caries is becoming more common in Asia; 

research indicates that in certain nations, almost 

80% of school-age children suffer from it [6]. 

Africa’s rural inhabitants are particularly impacted 

by the lack of access to preventative dental care, 

which raises the prevalence of untreated oral 

disease and its repercussions [3]. 

Effective plaque control has long been 

recognized as the foundation of preventative dental 

care [7]. Due to their accessibility and cost, manual 

toothbrushes continuous to be most popular oral 

hygiene device [8] . But inadequate plaque 

removal, irregular brushing technique, and low 

agreement sometimes restrict their effectiveness. 

High-risk population are excessively impacted by 

these restrictions, involving children, who regularly 

lack the skill and stability to brush their teeth; older 

adults, who may lose skill or experience cognitive 

decline; and people with physical disabilities, long-

term illnesses, or orthodontic appliances, who need 

extra assistance to maintain good oral hygiene. 

 

II. LITERATURE REVIEW 
The efficiency of electric toothbrushes 

versus manual toothbrushes in sustain oral hygiene 

has been the subject of several researches over the 

past 20 years [9]. Research consistently indicates 

that electric toothbrushes, particularly those with 

sonic or oscillating rotation, are better in 

eliminating plaque and reducing gingivitis [10]. 

The Cochrane Oral Health Group meta-analysis 

found that electronic toothbrushes reduced plaque 

by 21% and gingivitis by 11% in just three months, 



 

       

International Journal Dental and Medical Sciences Research 

Volume 7, Issue 5, Sept – Oct 2025 pp 232-238  www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

  

DOI: 10.35629/6018-0705232238           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 233 

making them superior to manual toothbrushes 

[11].Furthermore, it has been found that features 

such as pressure sensors, integrated timer, and 

smart connections assist patients in maintain proper 

brushing times and routines, particularly children 

and patients with dexterity impairments [12]. 

Despite these positive results, there is currently a 

dearth of long-term studies looking at how an 

electric toothbrush affects different age groups and 

oral health issues [13]. Moreover, user compliance 

and behavior modification in connection with the 

use of electric toothbrushes are not extensively 

studied [14]. 

Additionally, it has been discovered that 

features like integrated timers, pressure sensors and 

smart connections help patients-especially kids and 

patients with dexterity impairments maintain 

appropriate brushing times and routines. Despite 

these encouraging findings, long-term research 

examining the impact of electric toothbrush use 

across various age groups and dental diseases is 

still lacking [15]. Furthermore, there aren’t many 

researches that deal with user compliance and 

behavior modification in relation to the adoption of 

electric toothbrushes [16]. 

Technological advantages are firmly 

established, but further research is needed to 

explore accessibility, cost, and the daily impact of 

these devices on oral hygiene habits [17]. This 

study contributes to the literature by assessing the 

clinical effectiveness and user satisfaction of 

electric toothbrushes in preventive oral hygiene, 

bridging the gap between controlled clinical 

outcomes and real-world daily use [18]. 

 

III. METHODOLOGY 
Literature Search Strategy 

Major scientific databases, such as 

PubMed, Scopus, Web of Science, and Cochrane 

Library, were searched extensively for relevant 

literature from the time of their creation until July 

2025 [19]. Medical subject Heading (MeSH) and 

fee-text phrases such ―electric toothbrush‖, 

―powered toothbrush‖, ― manual toothbrush‖, 

―plaque control‖, ― gingivitis‖, and ―oral hygiene‖ 

were used in the search. Boolean operators were 

utilized to the search (AND\OR). Major scientific 

databases, such as PubMed, Scopus, Web of 

Science, and the Cochrane Library, were searched 

extensively for relevant literature from the time of 

their creation until July 2025. Additional records 

were identified through manual screening of 

reference lists of relevant articles [20]. Studies with 

human subjects that were published in English 

were deemed admissible; however studies that only 

examined in vitro results, or non-reviewed sources 

were disqualified. 

 

Selection Criteria 

The current inclusion and exclusion 

criteria were used to choose the articles. [21]. 

Randomized controlled trials (RCTs), cohort 

studies, systemic reviews, meta-analyses, and 

pertinent patents that examined the differences 

between electric and manual toothbrushes in term 

of plaque removal, gingival health, compliance, and 

the user-related finding were among the studies that 

satisfied. Letters, case reports, editorials, and 

conference abstract without full text were not 

included. Titles and abstracts were independently 

screened, followed by full-text evaluation to ensure 

relevance [22]. 

 

Data Extraction and Analysis 
Data extraction was performed using a 

standardized template [23]. Key information 

retrieved included study design, population 

characteristics, and type of toothbrush evaluated, 

duration of follow-up, outcome measures, and main 

findings [24]. To reduced bias, independent 

confirmed the accuracy of the extracted data [25]. 

Consistent result from systematic reviews 

conformed results from systematic reviews and 

meta-analyses were highlighted, and the finding 

were synthesized normatively with a focus on the 

relative efficacy of the electric versus manual 

toothbrushes [26]. 

 

Current State of the Art 

Overview of Current Devices and Technologies 

Due to large part to their accessibility, 

affordability, and easy to use, manual toothbrushes 

continue to be the most popular tool for 

maintaining daily oral hygiene [13]. But, it has 

been observed that their effectiveness is remarkably 

influenced by user method and compliance. In 

contrast, electric toothbrushes have been expanding 

to address these limitations [27]. The two that have 

been studied in clinical setting the most are the 

sonic and oscillating-rotating models [28]. 

Commercially available devices with a variety of 

design features, such as integrated timers, pressure 

sensors, Bluetooth connectively, and adaptive 

cleaning modes, have been produced by major 

manufacturers like Philips Sonicare, Panasonic, 

Colgate and Oral-B (Procter & Gamble). These 

characteristics have been included to encourage 

proper brushing time, lessen the use of excessive 

force, and increase the effectiveness of plaque 

removal in general [29]. 
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Development in Technology 

Significant advancement have been made 

since the 1950s,, when the first electric toothbrush 

was introduced. Since the first electric toothbrush 

was introduced in the 1950s, significant progress 

has been made [17]. It has been demonstrated that 

oscillating-rotating models reduce plaque more 

effectively than side-to –side brushing. Sonic 

technology has introduced high-frequency 

vibrations designed to enhance fluid dynamics and 

reach inter proximal areas. More recent innovations 

have included artificial intelligence (AI)-based 

brushing feedback, app-based tracking systems, and 

adaptive bristle technology. When compared to 

manual toothbrushes, these devices have been 

shown in comparative clinical studies to reduce 

indices and gingival bleeding scores more 

effectively [30]. Additionally, there is evidence that 

these devices improve user satisfaction and 

compliance [31]. 

 

The Clinical and Regulatory Environment  

Depending on their design and intended 

use, electric toothbrushes are classified by the U.S. 

Food and drug Administration (FDA) as either 

class I or II medical devices [32]. These instrument 

falls under the Medical Devices Regulation (MDR) 

in the EU, this mandates CE marking and 

conformance development. Clinical evidence for 

safety and effectiveness has been produced by 

randomized controlled trials and systematic 

reviews, which often demonstrate superior gingival 

health outcome and plaque control compared to 

manual brushes [11]. To ensure long-term safety, 

standardize performance metrics, and address 

population-specific arability safety, standardize 

performance metric, and address population-

specific availability disparities, however, regulatory 

challenges remain. 

 

Design Factors and Mechanism of Action 

Design Principles 

By using mechanical and dynamic 

cleaning action, electric toothbrushes have been 

designed to improve plaque removal [33]. Sonic 

toothbrushes use high frequency vibration to crate 

hydrodynamic forces that can break up plaque out 

of direct bristle contact, whereas oscillating-

rotating models work by rotating the brush head 

[33]. In order to prevent gingival tissue damage, 

design considerations have included pressure 

sensors, replaceable brush heads, ergonomic handle 

shape, and adjustable vibration frequencies. In 

order to track user performance and promote 

behavioral adherence, clever features like app 

integration and Bluetooth-enabled feedback have 

been added. 

 

Performance and Efficacy 
Preclinical studies have demonstrated that 

powered movements achieve greater disruption of 

biofilm compared with manual brushing [34]. 

Clinical trials have consistently reported superior 

reductions in plaque indices and gingival 

inflammation scores with electric toothbrushes 

[10]. Performance measure have been included 

plaque Lessing percentages, gingival bleeding 

indices, brushing time span, and user agreements 

rates [11]. Safety outcomes, such as soft tissue 

trauma or enamel wear, have been monitored, with 

no remarkable adverse effects consistently 

reported. 

 

Comparison with Existing Devices 

In terms of gingival health and plaque 

removal, electronic toothbrushes have continuously 

surpassed manual toothbrushes [35]. While electric 

toothbrush are more systematic than manual 

brushing, oscillating–rotating models have been 

establish in some meta-analyses to perform 

marginally better than sonic pattern [10]. Other 

benefits of electric toothbrushes involved increased 

cleaning effectiveness, integrated timers and 

pressure sensors, and digital feedback system that 

improving brushing technique, duration, and 

compliance. Besides being widely accessible and 

reasonably priced, manual brushed remarkably rely 

on user ability and motivation, which results in 

varying degrees of efficacy in practical application. 

 

Compliance and Accessibility 
User compliance and behavioral results 

are important differentiators. According to studies, 

a person who use electric toothbrushes for longer 

periods of time and wish less force, which 

improves plaque control and lowers the risk of 

gingival trauma [36]. Children, Elderly, and those 

with poor dexterity benefits most from this effect 

[37]. Accessibility issues still exist, though, electric 

toothbrush adoption is increasing steadily in 

developed region, but it is limited in low-income 

and rural areas due to higher costs and 

infrastructure requirements like charging or battery 

replacement. Public health campaigns and 

reasonably priced entry-level models have been 

suggested as ways to promote a more equitable 

integration of powered toothbrushes into preventive 

care in order to address these disparities.  
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Table No: 01 Comparative Analysis of Manual and Electric Toothbrush 

 

 

IV. CHALLENGES AND LIMITATION 
Beside their proven regulation, there are a 

number of obstacles to electric toothbrushes 

adoption use [38]. Long-term devices performance 

and dependability may be impacted by mechanical 

constraint like motor failures, bristle wear, and 

shorter battery life. Clinical barriers have also been 

identified, where benefits may be limited by 

inappropriate or underutilization, especially among 

population with low health literacy. Built-in timers, 

feedback features and pressure sensors help electric 

toothbrushes remove plaque and increases user 

compliance, but these benefits are offset by their 

higher initial cost when compared to the 

accessibility limitation of hand brushes in contexts 

with limited resources. There are honestly gaps in 

preventive oral care, as evidenced by the 

inconsistent in adoption that are still unanswered 

questions about cost-effectiveness, real-world 

adherence, long-term results and patient 

satisfaction, particularly with more recent smart 

models [39]. For electric toothbrushes to be more 

universally included into regular preventive dental 

care, these issues must be resolved [40].  

 

V. FUTURE PERSPECTIVES 
It is anticipated that future development in 

electric toothbrush technology will improve 

preventive oral care while addressing present issues 

[17]. The goals of ergonomic plan and advanced 

biomaterials innovations are to expand use comfort, 

decrease environment impact, and expand 

durability [41]. It is expected that artificial 

intelligence driven personalization, sensor-based 

feedback, and integration with digital health 

platforms will improve compliance, optimize 

brushing method, and offer data-driven, patient-

centered oral hygiene [42]. Availability is 

anticipated to improve by wireless charging and 

energy-efficient design, especially in areas with 

inadequate infrastructure. Future studied should 

focus on cost-effective models, ways to boost 

uptake in environments with limited resources, and 

public health campaigns that upgrade awareness 

and provide training in order to guarantee equitable 

assuming [43]. To assess long-term plaque control, 

cost-effectiveness, gingival health, and practical 

adherence especially in the elderly, children, and 

patients with dexterity limitation-longitudinal 

clinical trials are essential. When taken as a whole, 

this evolution should result in next-generation 

electric toothbrushes that are more efficient, 

environmentally friendly, and broadly available, 

remark improving the result prevention worldwide. 

 

VI. DISCUSSION 
Beside these benefits, problems like 

mechanical wear, battery limitations, expand cost, 

and restricted availability in low-resource settings 

still prevent widespread adoption [44]. In 

additionally, research gaps endure regarding long-

term outcomes, real-world adherence, and cost-

effectiveness, and patient satisfaction, especially 

with never smart models [45]. This review shows 

that electric toothbrushes, especially oscillating-

rotating models, consistently provide superior 

plaque removal and improvements in gingival 

health when compared to manual toothbrushes [46]. 

The addition of timer, pressure sensors, and smart 

feedback features improves user compliance, 

Aspect Manual Toothbrushes Electric Toothbrushes 

Plaque Removal 

Effectiveness varies; highly 

dependent on brushing method 

and consistency 

Consistently superior; oscillating–rotating 

models often outperform sonic and manual 

Gingival Health 
Limited improvement; 

technique-sensitive 

Demonstrated reduction in gingivitis and better 

overall gum health 

Advantages 

Cheap, requires no power 

source, and is generally 

accessible worldwide 

Improved cleaning effectiveness, guided 

functions, and suitability for kids, the elderly, 

and people with poor dexterity 

Restriction 
Variable effectiveness, mostly 

reliant on the user 

Requires batteries abd charging, less accessible 

in environments with limited resources 

Availability Available everywhere 
Adoption is higher in industrialized nation, low-

income and rural communities have less uptake 

Market Trends 
Stable, with consistent 

worldwide use 

Adoption steadily increasing; projected 

continued growth 
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standardizes brushing technique, and reduces user-

dependant variability, especially in children, older 

adults, and individuals with dexterity limitation. 

Electric toothbrushes’ relative benefits 

imply that they are useful preventative instrument, 

but wider adoption necessitates measures to 

upgrade affordability and accessibility [47]. It is 

anticipated that future evolution in AI-driven 

personalization, environmentally friendly design, 

and long-term clinical trials will increase 

implement presentation even more and facilitate its 

fair integration into preventive oral care. All things 

review, the evidence demonstrate that although 

manual toothbrushes are still available and 

reasonably priced, electric toothbrushes offer better 

clinical results, expand compliance, and the 

potential to drastically lower the prevalence of oral 

diseases worldwide when adoption barriers are 

removed.  

 

VII. CONCLUSION 
When compared to manual toothbrushes, 

electric toothbrushes, especially oscillating—

rotating models-offer good plaque removal and 

enhance gingival health [48]. By reducing depend 

on user technique [49]. Built-in timers, pressure 

sensors, and feedback system provide improved 

cleaning efficiency and behavior support, but there 

is still issue with the mechanical wear, battery life, 

cost, and accessibility in low-resource environment. 

For the advantages of electric toothbrushes to be 

fairly incorporate into preventive dental care, there 

will need to be ongoing innovation in materials, 

eco-friendly design, and AI-driven feedback in 

addition to tactics to increase affordability and 

adoption. All of these advancement put electric 

toothbrushes in a position to improve oral health 

worldwide and lessen the prevalence of dental 

disease [50]. 
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