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Abstract

Aim: The aim of this study was to describe the scientific literature on the use and applications of manual and electronic toothbrushes. 
Materials and Methods: An electronic search without date restriction was carried out in the PubMed and Scopus databases. The 
articles were selected, and their characteristics, objectives, and methods were analyzed using the following keywords: “manual 
toothbrush,” “electronic toothbrush,” “interdental brush,” “dental plaque,” “gingivitis,” “periodontitis” and “mechanical cleaning.” 
Ten relevant studies investigating the uses and applications of manual versus electronic toothbrushes were selected for this review. 
Results: The studies determined the efficacy of electronic and manual toothbrushes for the reduction of gingivitis and plaque, detailing 
the characteristics of the populations. Some studies evaluated the effectiveness of the two classes of brushes using different dental 
plaque indexes. One study determined plaque removal by comparing an interactive versus manual toothbrush, and two studies 
evaluated the effectiveness of the brushes in plaque reduction in a pediatric population. Based on the research articles, it was evident 
that some studies found no significant difference in biofilm removal in the use of electronic toothbrushes versus manual toothbrushes. 
Conclusion: In summary, it is not possible to give a conclusion because there is a discrepancy between the authors, and further studies 
are needed to corroborate and contrast the usefulness of manual and electronic toothbrushes.
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Introduction
It has been shown that natural methods of oral hygiene 
do not significantly affect the formation of dental plaque. 
Therefore, toothbrushing is a mechanical procedure to 
remove bacterial plaque and achieve dental health without 
the risk of pathological diseases.[1] At present, there is a 
wide range of toothbrush varieties available in the market, 
chosen according to the operator’s taste, efficacy, and eco-
friendliness, among others. They can be divided into two 
main groups, manual and electronic toothbrushes.[2]

At present, there are many brushes developed with 
innovative technology where great importance is placed 
on the design of the bristles in manual and electronic 
devices. The conical bristles known for having ultra-thin 

bristles reach better the proximal areas and the molars 
that are distal to the midline.[3]

It is well known that toothbrushing without oral hygiene 
adjuncts such as flossing will not have a significant effect 
on plaque removal. So, if  these measures are not taken, 
it can lead to gingivitis, and if  not treated in time and 
with continuous hygiene it can develop into periodontitis. 
Therefore, it is important to emphasize the effectiveness 
of mechanical biofilm control devices in keeping oral 
hygiene by removing plaque.[4]
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Effective cleaning by using a conventional toothbrush 
will depend on the knowledge about the execution of 
suitable movements in the oral cavity and thus avoid the 
appearance or spread of caries. On the other hand, electric 
toothbrushes are highly effective and innovative. Because 
of this, it is very helpful for certain patients who lack 
motor skills such as people with some kind of physical 
disability.[5]

The basic principle of electric toothbrushes is acoustic 
microflow, where the rapid vibration of the bristles 
generates hydrodynamic forces in the liquid medium, 
effectively eliminating the colonization of microorganisms 
on the tooth surface.[6] Over the years, electric toothbrushes 
have gained wider popularity among the general public, 
leading to an increased need for clinical evidence to 
determine the most suitable type of toothbrush for better 
plaque control and improved oral health. Furthermore, 
there is a significant variation in prices and brands of these 
products in the market, which depends on the individual’s 
needs and diagnosed oral conditions.[7-9]

Thus, the purpose of this literature review was to describe 
and differentiate the uses and applications of manual and 
electronic toothbrushes.

Materials and Methods

Study design
The study design was a literature review and therefore it 
was not necessary to register in Prospero.

Inclusion criteria
Randomized controlled trial articles on manual and 
electronic toothbrushing were preferentially sought in 
this article. Only articles considering the characteristics, 
advantages, and disadvantages of both types of brushes 
were included. The search was limited to research articles 
published in the English language.

Exclusion criteria
Systematic and clinical case reviews on brushing types 
were not included in the present research. Likewise, 
articles not found in PubMed and in any language other 
than English were excluded.

Search strategy
For the recognition of the studies, a digital information 
search was performed without date restriction in the 
online database for research literature search in biomedical 
and biological sciences such as PubMed and Scopus. The 
following search strategy was designed and adapted according 
to each database: (“Toothbrushings”[Title/Abstract] OR 
“Toothbrushing”[Title/Abstract] OR “Toothbrush”[Title/
Abstract] OR “Manual Toothbrush”[Title/Abstract] OR 
“Powered Toothbrush”[Title/Abstract]) AND (“Dental 
Plaque”[Title/Abstract] OR “Plaque Dental”[Title/

Abstract] OR “Dental Plaque Index”[Title/Abstract] 
OR “Indexes Dental Plaque”[Title/Abstract] OR 
“Indices Dental Plaque”[Title/Abstract] OR “Dental 
Plaque Indexes”[Title/Abstract] OR “Dental Plaque 
Indices”[Title/Abstract] OR “Index Dental Plaque”[Title/
Abstract]).

Risk of bias
Because it is a literature review it is exempt from risk 
of bias assessment of the content of the manuscripts 
evaluated.

Results
Relevant studies related to the comparison between manual 
and electronic toothbrushing were found in the searches 
performed. Ten studies investigating the comparison 
of manual and electronic toothbrushing efficacy were 
considered for the present review. Details of the reviewed 
studies are shown according to their objective, population, 
study method, and conclusion [Table 1].

Dental plaque
Bacterial plaque is characterized as intricate, sessile 
communities of microorganisms that form on the tooth 
surface and are enveloped within an extracellular matrix 
consisting of polymers from both microbial and host 
origins. Moreover, biofilms play a role in the development 
of various chronic diseases.[10] Plaque typically accumulates 
in natural retention areas, such as gingival margins, and 
dental defects. However, these retentive surfaces within 
the mouth can be effectively cleansed and protected using 
electric toothbrushes, which have shown superior plaque 
reduction capabilities.[4]

Gingivitis
The natural accumulation of supragingival biofilm on 
tooth surfaces is closely linked to gingival inflammation 
and the onset of common oral diseases.[11] Clinically it 
is characterized by redness in the gums and absence of 
periodontal attachment loss.[12] It is usually painless; 
therefore, it is unlikely to be noticed by the operator 
during the development of the disease. Incorrect methods 
used during dental hygiene will be the reason for the 
development of gingival disease, in turn, it favors a 
greater increase of biofilm to fixed prostheses with poorly 
accommodated and subgingivally placed margins causing 
the initial development of gingivitis.[13]

Periodontitis
Periodontitis is a chronic inflammatory condition 
characterized by the gradual degradation of the 
periodontium, specifically the alveolar bone and 
periodontal ligament.[14] The presence of subgingival 
biofilm is the primary local factor responsible for the 
initiation and advancement of periodontal disease.[15]
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Mechanical cleaning
The regular mechanical removal of biofilm does not pose 
a risk of opportunistic infection; instead, it alters the 
composition of the biofilm. Patients who show optimal 
oral health conditions typically have a significant presence 
of S. mitis or S. sanguis, which are beneficial bacteria, in 
their dental biofilm, whereas the percentage of cariogenic 
bacteria is minimal.[16] Therefore, manual, and electric 
toothbrushing, as effective mechanical cleaning methods, 
are instrumental in controlling and preventing the 
proliferation of bacterial plaque. However, it is important 
to note that without additional oral hygiene practices 
such as rinsing, flossing, and using a tongue cleaner, the 
average individual can only effectively remove biofilm.[17]

Manual toothbrush
The manual toothbrush remains a widely used method for 
controlling bacterial plaque, cleaning teeth, and promoting 
healthy gums in present times.[18] However, being a manual 
tool, it lacks the ability to provide precise timing guidance 
for each side of the dental arch. Consequently, it may not 
effectively achieve plaque-free tooth surfaces, particularly 
in the interdental, molar, and lingual regions.[19,20]

Electric toothbrush
Electric toothbrushes were introduced to the commercial 
market in the 1950s.[21] Over time, various innovations 
have been developed to enhance the user’s ability to 
achieve optimal daily oral hygiene, including adjustments 
in brushing frequency and amplitude.[22] The design of 
electric toothbrushes aims to replicate the back-and-
forth motion of different brushing techniques. Early 
electric toothbrushes were designed to perform circular 
movements, but more recent models feature rotating and 
oscillating movements.[23] Studies have shown that electric 
toothbrushes, on average, reduce bacterial plaque by 
46%. Rechargeable electric toothbrushes with oscillating 
rotation tend to offer greater advantages compared to 
those with replaceable batteries.[24]

Efficiency between electric and manual toothbrushes
The effectiveness of tooth cleaning using a manual 
toothbrush depends on the user’s skill, the time devoted 
to brushing, and the brushing technique employed.[25] In 
a specific study, both electric and manual toothbrushing 
were found to reduce the plaque index, leading to improved 
gingival health. However, the use of an electric toothbrush 
showed a greater decrease in the plaque index and greater 
improvement in gingival health,[5] as shown in Table 1 of 
the reviewed study. Moreover, Oral-B has consistently 
enhanced and refined their electronic toothbrushes, 
incorporating features such as a higher number of 
oscillations, an ergonomic handle, and pressure sensors to 
enhance tooth cleaning efficiency, particularly in hard-to-
reach areas.[26]

Toothbrushing recommendations
In general, it is advised to brush twice a day with a 
dentifrice that includes fluoride for 2 minutes to prevent 
the spread of plaque, and counteract the accumulation 
of caries and gingivitis.[27] However, no set brushing time 
should be taken as each patient’s need is unique, for 
example, the patient’s anatomical conditions and motor 
skills. In other words, brushing time varies in patients who 
present diseases that delay the average cleaning time as in 
geriatric patients.[28] Similarly, it is essential to have advice 
from a dental professional on oral care and hygiene and 
for the patient to be aware of preventive measures and if  
he/she suffers from certain systematic pathology where 
greater oral control is required to reduce the incidence of 
periodontal diseases.[29]

Dental cleaning complements
Manual or electronic toothbrushing does not remove 
100% of the biofilm, even in people who perform correct 
brushing movements. In addition to tooth brushing, other 
oral cleaning methods should be used, such as mouthwash, 
and interdental brushing to prevent caries and other 
dental diseases.[30] Likewise, combining brushing with 
toothpaste or rinses counteracts the development of caries 
by partially eliminating the biofilm, although this causes 
the plaque to be in an immature state and thus generates 
an imbalance in homeostasis and the oral cavity.[31] 
To maximize the effectiveness of these oral hygiene 
supplements in combating biofilm, it is crucial to reduce 
excessive consumption of fermentable carbohydrates, as 
they are the primary cause of dysbiosis leading to dental 
caries.[32]

Interdental brushes
Several findings showed that interdental brushes are the 
most practical and convenient method to counteract the 
spread of interdental plaque compared to other interdental 
cleaning implements.[33] One of the consensus conclusions 
from the 2015 European Federation of Periodontology 
workshop states that “cleaning with interdental brushes 
is the most effective method for interproximal plaque 
removal and is consistently associated with greater 
plaque removal than flossing or wooden sticks.”[28] The 
functionality of interdental brushes is since the bristles 
can better fill the dental pockets known as the narrow 
spaces located between teeth and compromise exposed 
irregularities on root surfaces.[34]

Discussion
Generally, people brush their teeth for multiple reasons 
such as avoiding bad breath and counteracting dental 
pathologies, and thus being able to maintain a healthy oral 
hygiene. Prevention strategies for periodontal diseases 
that patients can apply at home not only involve having 
an adequate toothbrush but also using certain implements 
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or habits that involve a reduced growth of pathogenic 
microbial agents such as fluoride toothpastes, reducing 
the excessive consumption of sugary and/or acidic foods 
and periodically maintaining a prevention and treatment 
plan with a dental professional to promote an ideal 
microenvironment for a balanced microbiome.[35,36]

Toothbrush choice is largely a matter of personal 
choice, affordability, and guidance by a dentist. Electric 
toothbrushes may have a special appeal to a sector of 
users, as they offer a “high-tech” solution for proper 
brushing. It can prevent periodontal disease and certainly 
prevents caries when used in conjunction with fluoride 
toothpaste.[37]

Toothbrushes are highly recommended for oral care. The 
fact that electronic toothbrushes remove more plaque 
than manual toothbrushes raises the question of whether 
people should continue using manual toothbrushes.[38] 
Electronic toothbrushes are generally more expensive 
than manual toothbrushes and are available in different 
variants, including those designed for pediatric or adult 
patients. It is important to assess the cost-benefit ratio 
of reducing the risk of caries. Gum disease contributes 
significantly to chewing dysfunction, which negatively 
impacts overall health and results in substantial dental 
care costs. Consequently, effective biofilm removal 
indirectly reduces the need for treatment.[39]

Research evaluating biofilm reduction before and after 
brushing among populations using manual and electronic 
toothbrushes has yielded mixed results. Some studies 
suggest the superiority of electric toothbrushes, whereas 
others argue that the difference is not significant or 
nonexistent.[40]

Although it is generally accepted that proper manual 
brushing, following instructions and for the recommended 
duration, can achieve adequate biofilm removal, 
individuals who predominantly use manual toothbrushes 
may face challenges in achieving optimal oral cleanliness.[41] 
The use of an electric toothbrush provides individuals 
with the ability to achieve optimal plaque reduction and 
improve gingival health, regardless of manual dexterity 
or training. This confers a good brushing technique to all 
users.[42]

The bristles of a toothbrush play a crucial role in oral 
hygiene. Rounded bristles are generally less aggressive 
since their softness avoids injury to gingival tissues. 
Whereas needle-shaped bristles can be potentially more 
aggressive, generating enamel erosions and gingival 
recessions if  not used with a correct hygiene technique. 
In addition, it is important to consider that the brush 
material can influence the characteristics of the denture 
materials, therefore, it is necessary to use an adequate 
brushing technique and material.[8,9,19]

Among the limitations for the execution of the study is the 
lack of free articles in the database platform. Also, part of 
certain articles presented a position on a certain type of 
brush, but it was mentioned that further studies are needed 
to determine a more truthful conclusion. The strengths 
and importance of this research study are that it highlights 
the global impact caused by the most common dental 
diseases such as caries, gingival, and periodontal disease. 
Due to this problem, there is continuous progress in the 
development of both manual and high-tech electronic 
toothbrushes to reduce the number of these diseases.

Conclusions
Based on the research articles, it became evident that some 
studies found no significant difference in the removal of 
bacterial plaque in the use of the electronic toothbrush 
compared to the manual one. On the other hand, a 
greater number of studies showed greater efficacy in the 
elimination of bacterial biofilm due to its high level of 
technology, preventing gingival and periodontal diseases 
and generating professional brushing in the operators. To 
summarize, it is not possible to give a conclusion because 
there is a discrepancy between the authors, and further 
studies are needed to corroborate and contrast the low or 
high usefulness of manual and electronic toothbrushes. 
However, the studies agree on the need for dental hygiene 
complements since a toothbrush partially removes 
bacterial plaque.
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