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The effects of oscillating-rotating electric toothbrushes on plaque 
and gingival health: A meta-analysis 
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ABSTRACT: Purpose: To compare the effects of oscillating-rotating (O-R), sonic (side-to-side), and manual 
toothbrushes on plaque and gingival health after multiple uses in studies up to 3 months. Methods: A meta-analysis was 
conducted on randomized clinical trials (RCTs) up to 3 months in duration to evaluate O-R electric toothbrush 
effectiveness regarding gingivitis reduction and plaque removal versus sonic and/or manual toothbrushes. To ensure 
access to subject-level data, this meta-analysis was limited to RCTs involving O-R toothbrushes from a single 
manufacturer conducted from 2007 to 2017 for which subject-level data were available and that satisfied criteria of 
duration, parallel design, examiner-graded, etc. For gingivitis studies, a one-step individual subject meta-analysis was 
used to assess direct and indirect treatment differences and to identify any subject-level covariates modifying treatment 
effects. In the two-step meta-analysis, individual participant data were first analyzed in each study independently using 
the last timepoint (up to 3 months), producing aggregate data for each study. Then forest plots were produced using 
these aggregate data with random-effects models. For plaque studies, the efficacy variables were standardized so direct 
comparisons could be generated using the 2-step meta-analysis. Network meta-analysis was performed to assess the 
indirect plaque comparisons. Results: 16 parallel group RCTs with 2,145 subjects were identified assessing gingivitis 
via number of bleeding sites. In five and 11 gingivitis studies assessing O-R brushes versus manual and sonic brushes, 
respectively, a change in the average number of bleeding sites of -8.9 (95% CI: -15.9, -1.9) and -3.1 (95% CI: -3.8, -2.4) 
was observed (P≤ 0.008). These reductions equate to a 50% and 28% bleeding benefit for O-R technology versus the 
respective controls. The sonic brush bleeding change versus manual was -5.9 (P= 0.062), a 34% bleeding benefit. 
Utilizing individual bleeding scores, subjects with localized or generalized gingivitis (≥ 10% bleeding sites) had 7.4 
times better odds of transitioning to generally healthy (< 10% bleeding sites) after using an O-R brush versus manual. 
20 parallel design RCTs with 2,551 subjects assessed plaque (TMQHI, RMNPI). In eight and 12 plaque RCTs assessing 
an O-R brush versus manual and sonic brushes, respectively, standardized changes in average plaque scores of –1.51 
(95% CI: -2.17, -0.85) and -0.55 (95% CI: -0.82, -0.28) were observed (P< 0.001). These plaque reductions by O-R 
equate to a relative 20% and 4% greater benefit, respectively. The change for sonic versus manual was -0.93 (95% CI: 
-1.48, -0.38); (P< 0.001) which equates to a 12% plaque benefit. (Am J Dent 2020;33:3-11).    

CLINICAL SIGNIFICANCE: This subject-level meta-analysis of studies up to 3 months provides sound evidence 
supporting recommendations for patients with various degrees of gingival bleeding to use oscillating-rotating electric 
toothbrushes over manual and sonic toothbrushes to improve plaque control and gingival health. 
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Introduction   

 A notable development in the history of toothbrushing was 
the 1960s debut of the electric (i.e. power) toothbrush. This 
mechanized brush promised more efficient plaque removal with 
less user effort than a manual toothbrush. Later-generation, more 
streamlined electric toothbrushes with differing brush head 
movement modalities, speeds, and filament arrangements were 
subsequently introduced (e.g., side-to-side, circular in one-
direction, ionic, oscillating-rotating).1 Via continued research and 
development, many modern electric toothbrush models also offer 
advanced safety and efficiency features like pressure sensors, 
timers, brushing modes, and need-specific bristle designs.    
 Toothbrush designs to maximize cleaning are based on the 
precept that dental plaque is the predominant driver of gingival 
bleeding and disease.2.3 In the absence of plaque control, a 
localized inflammatory response manifests in gingival bleeding, 
edema, and erythema.4-7 Without intervention, chronic inflam-
mation ensues in susceptible individuals and can culminate in 
periodontitis with tissue destruction and potential bone and 
subsequent tooth loss.8,9 

 In addition to regular dental prophylaxes and professional 
care, toothbrushing for mechanical plaque biofilm disruption 
and removal continues to be the core component of the oral 
hygiene regimen. Realistically, a majority of individuals do not 
accomplish thorough brushing with a basic manual brush10-12 
and therefore gingivitis prevalence rates are high globally.13 
Electric toothbrushes and brush head configurations have 
been designed to provide greater disruption of plaque and to 
access regions that harbor plaque and are associated with 
greater bleeding and disease. Physical plaque removal is 
accomplished by different mechanisms depending on the 
electric toothbrush type. 
 The Oral-B oscillating-rotating (O-R) electric toothbrush 
uses a small round brush head to contour to the shape of the 
tooth, emulating the cleaning generated by a professional 
prophylaxis handpiece. The filaments rotate in one direction 
and then another in a continuous succession for plaque biofilm 
disruption and removal, which has been supported by clinical 
and safety data.1,14-16 Toothbrushes frequently termed ‘sonic’ 
typically have more traditionally-shaped brush heads that 
vibrate side-to-side at a high rate of speed and are  characterized 
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clinicians can confidently recommend O-R electric tooth-
brushes to their patients to remove plaque and improve gingival 
health. 
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