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Abstract

Background
Despite the existence of a large number of trials employing ayurvedic and herbal dentifrices to reduce
plaque in gingivitis, the �ndings are inconsistent. Therefore, we assess the overall effect of ayurvedic and
herbal dentifrices in gingivitis on dental plaque index (PI), gingival index and bacterial colony counts (CC)
of debris.

Methods
We found 554 articles after searching PubMed, CAM-QUEST®, and the Cochrane Central Register of
Controlled Trials. 41 randomised clinical trials were considered for meta-analysis.The Standard Mean
Difference (SMD) for effect size estimation with 95% con�dence intervals (CI) was estimated using
RevMan 5.4.1 software.

Results
A total 2,806 patients in 41 RCTs were participated. Ayurvedic dentifrices,Plaque index (PI): SMD= -0.52,
95% CI (-0.94,-0.11); CC: SMD= -1.70, 95% CI (-5.06,1.67), (Oil pulling therapy :PI: SMD= -0.38, 95% CI
(-1.45,0.68); CC: SMD= -1.04, 95% CI (-2.20,0.11), Herbal Dentifrices :PI: SMD= -0.58, 95% CI (-1.55,0.39),
(Triphala :PI: SMD= -0.65, 95% CI (-1.32,0.03) were found as good as control.

Conclusions
In addition to conventional dental care, ayurvedic and herbal dentifrices may help in plaque reduction,
gingival in�ammation, and bacterial growth. They are safe and may be recommended in community
dentistry practices.

1. Introduction
Gingivitis is one of the most common oral health problems, and it can lead to more serious issues with
teeth and other oral cavity structures.[1] Plaque is caused by poor dental hygiene in the majority of the
population.[2] Plaque control is strongly suggested, and it has also been established as a method of
treating gingivitis.[3] The accumulation of microbial plaque causes calculus to form on tooth spaces,
increasing the risk of periodontitis, which can lead to tooth loss, dental cavities, foul breath, and a poor
quality of life.[4]
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Self-performed mechanical and chemical oral hygiene measures include tooth brushing, dental �ossing,
dentifrices, and mouth rinse.[5] For plaque control, traditional dentifrices and mouth rinse are regarded
gold standard antimicrobial agents. The most often used chemical agent is Chlorhexidine (CHX), but its
deleterious effects on the oral mucosa, staining properties, and taste sense alterations discourage its
usage and reduce acceptance.[6]

Herbal, biogenic, botanical, plant-based, or ayurvedic dental preparations are now thriving in the global
market to replace conventional dentifrices, with manufacturers claiming them to be safe and effective
oral health preventers in terms of plaque control, tooth decay prevention, gingival in�ammation
prevention, and fresh breath.[7] Ayurveda pharmaceutical goods are presently in signi�cant demand on
the global market, especially in India.[8] The vast spectrum of qualities such as anti-in�ammatory, anti-
microbial, anti-oxidant, and anti-cancerous, as well as good natural �avour and feel, have led to
widespread adoption of these products among the general public. General practitioners in India employ a
variety of ayurvedic remedies to treat oral diseases.[9] The majority of these preparations come in the
form of herbal powder, which should be rubbed on teeth after being wetted with water with a �nger or
brush. Brushing with twigs from a variety of plants is recommended daily. Oil pulling therapy is also
recommended for better oral health and cleanliness, in which therapeutic oil is rubbed inside the buccal
cavity. These plant-based extracts and essential oils are being used in herbal toothpastes.[10]

Although a considerable number of randomised clinical trials involving herbal and ayurvedic medicines
as well as oil pulling therapy in patients with plaque-induced gingivitis have been conducted, the results
are contradictory and unconvincing.[11] Herbal dentifrices are as effective as conventional in preventing
plaque growth, according to a few systematic literature reviews and meta-analyses.[12–14] Although data
from randomised clinical trials on ayurvedic and herbal products and therapy were used, thorough
evidence-based research was needed to provide patients with the best possible care. Therefore, this study
aimed to conduct a systematic review and meta-analysis of randomised controlled trials (RCTs) to
compare the overall effect of herbal and ayurvedic preparations as a complement to regular oral hygiene
for plaque control and gingival in�ammation to placebo and control in the treatment of gingivitis.

2. Material And Methods
2.1 Objectives:

1. To �nd the overall effect of ayurvedic and herbal dentifrices i.e. toothpaste, toothpowder, gel, mouth
rinse in patients of gingivitis on dental plaque index, gingival index and bacterial colony counts of
debris present over plaque or in saliva.

2. To �nd the effective plant species used in herbal dentifrices against plaque control.

2.2 Methods:
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Preferred Reporting Items for Systematic Review and Meta-analysis (PRISMA) guidelines were followed
for reporting this systematic review.[15] A detailed protocol was prepared initially and registered in the
International Prospective Register of Systematic Review (http://www.crd.york.ac.uk/PROSPERO/) and
obtained the registration no:)

Criteria for Considering Studies for this Systematic Review and Meta-analysis:  

2.2.1 Participants-Interventions-Comparators-Outcomes-Study design (PICOS) Questions. This systematic
review was executed mainly focused on the question i.e. “How are the ayurvedic and herbal dentifrices
e�cacious in plaque control in teeth and to reduce gingival in�ammation and bacterial load in tooth
debris?”

Types of studies: Only randomized clinical trials (RCTs) related to the above question were included in
this study.

Types of participants: Patients diagnosed as established gingivitis and otherwise having no other dental
or systemic disease. 

Types of interventions: Any intervention in form of herbal or ayurvedic toothpaste, toothpowder, gel,
mouth rinse in form with or without mechanical use of the toothbrush, �oss etc. Herbal dentifrice should
consist of at least one of its components as the herb. Multiple combinations of plant products were
called Herbal and classical or patent ayurvedic formulations were called ayurvedic. Oil pulling therapy i.e.
rinsing the mouth with any type of single or poly herbal-based oil or essential oil was considered under Oil
pulling therapy. 

Type of comparison: Any comparator either a negative placebo, control having chlorhexidine or any other
antiseptic compound, and conventional toothpaste or mouth rinse not containing any herbal or botanical
component as a constituent was considered.

Types of outcome measures: The clinical effect of intervention or control that was established on the
certain parameters of plaque index, gingival index and colony count.    

Primary outcomes: 

1. Plaque index: Standard mean difference (SMD) of QHPI (Quigley and Hein plaque index), TQHPI
(Turesky-Gilmore-Glickman modi�cation of Quigley-Hein plaque index) or SLPI (Silness and Löe
Index).

2. Gingival index: Standard mean difference (SMD) of LSGI (Löe and Silness Gingival Index).

3.  Colony-forming unit (CFU) Standard mean difference (SMD) of Colony Counts.

Secondary outcomes:  Adverse event if any, 

http://www.crd.york.ac.uk/PROSPERO/
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2.2.2 Eligibility criteria: Based on the PICOS question, the following inclusion criteria were made to ful�ll
compulsorily by all the included studies:

1. All the participants must be diagnosed case of gingivitis and should not contain any other dental or
systemic illness.

2. The dentifrice of intervention should be having at least one or more active herbal ingredients, natural
or plant extract.

3.  The dentifrice of the comparison group must be any product that does not have any herbal or plant-
based component.

4.  The above intervention or control should be used by subjects along with the self-performed
mechanical oral hygiene measures i.e. toothbrush, �nger or any other means.

5. The outcome of the study must include plaque index, gingival index or colony count as one of the
assessment parameters.

�.  Randomized clinical trials (RCTs) only will be included.

Exclusion criteria: All the studies, other than RCT i.e. quasi-randomized trial, clinical study, observational
study, cohort study, Cross-sectional study, case report, in-vivo, in-vitro study, systematic reviews were
excluded.

2.2.3 Search methods for identi�cation of studies  

An exhaustive literature search was conducted on online databases like PubMed/Medline, CAM-QUEST®,
and the Cochrane Central Register of Controlled Trials in August 2021. Unpublished studies were also
looked for in the grey literature. The search was conducted using keywords such as gingivitis, dental
plaque, dental plaque index, Ayurvedic, Herbal Medicine, Phytotherapy, Plant Preparations, Plant Oils, and
Mouthwashes. Only publications written in English were considered, and there was no time limit on the
studied period. For a more comprehensive search of articles, the Boolean operators 'AND' and 'OR' were
used. Other relevant articles were found by looking through the references of the retrieved articles.

2.2.4 Selection of studies:  Two authors (DJ and AKD) independently checked all of the articles for
duplication. For inclusion and exclusion criteria, the title and abstract were carefully scrutinized. The
articles' full text was examined and checked for eligibility criteria. If a full-text version of an article was
not accessible, the relevant author was contacted to request it. Either the Researchgate website or e-mail
was used to make the request. Any article that had a single exclusion term was not considered for further
investigation. If there was a disagreement about whether a study should be included or excluded, it was
addressed through discussion or by a third reviewer (SA).

2.2.5 Data collection process and data items: All the details of included RCTs were �lled in preformed
Microsoft Excel Sheet in participant study de�nition, risk of bias assessment, total length of study, unit of
randomization, unit of analysis, participants characteristics, intervention, control, outcome, result and
other items systematically by two reviewers. The treatment effect for each study was summarized using
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mean differences (MD) and standard deviations (±SD). The standardized weighted-mean differences
(SMD) were calculated for outcomes (measured by different scales or indices) for each study. Random-
effects models were used to calculate a pooled estimate of effect and its 95% con�dence intervals (CIs).
[16] The corresponding author of the included article was contacted in the event of missing data. Non-
reported SDs were calculated from the reported standard errors, con�dence intervals, presented for mean
differences. Data were analyzed with RevMan 5.4.1 software Cochrane Collaboration and forest plots
were generated by using the same.

2.2.6 Assessment of risk of bias in included studies:  

The risk of bias assessment of the included studies used the approach recommended by the Cochrane
Collaboration’s tool.[17] Two review authors (DJ and AKD) independently and in duplicate analysed all
included articles for study design characteristics and internal validity criteria. Within and among studies,
assessments were carried out. The �rst step was to provide a summary of the �ndings from each of the
studies that were included. We included publication details author, year of publication, and study period in
the study characteristics. To assess the risk of bias in the included research, the methodological quality
of each study was noted.

The risk of bias was then assessed, with each included study receiving a score of low, high, or unclear, as
speci�ed in the Cochrane Handbook for Systematic Reviews of Interventions. The tool developed by the
Cochrane Collaboration was used to assess the risk of bias. For this objective, the following criteria were
evaluated: 1. Randomization methods, 2. Allocation concealment, 3. Blinding of participants and
personnel, 4. Blinding of outcome assessment, 5. Incomplete outcome data, 6.Selective reporting, and 7.
Other bias.

Each study was assessed independently for the risk of bias. The author and source institution were not
masked from the reviewers. Any disagreements were resolved through discussion or adjudication by a
third party.

2.2.7 Missing data: Wherever possible, missing data were gathered from authors, and the causes for
missing data (attrition rates, such as drop-outs, losses to follow-up, and withdrawals), as well as issues
with missing data and imputation methods, were studied and critically evaluated. Missing standard
deviations (SD) were imputed (average of SD of studies where reported), and sensitivity analyses were
used to investigate the impact of imputation on meta-analyses.

2.2.8 Assessment of heterogeneity: Causes of any signi�cant clinical, methodological, or statistical
heterogeneity were explored but the pooled effect estimate in a meta-analysis was still presented.
Heterogeneity was identi�ed through visual inspection of the forest plots and by using a standard chi-
square test α and the I2 statistic < 75%. 

If 5 or more studies were included investigating a particular outcome, funnel plots were used to assess
small study effects. Several explanations can be offered for the asymmetry of a funnel plot, including



Page 7/18

true heterogeneity of effect for trial size, poor methodological design and hence bias.

2.2.9 Synthesis of results:

We used Cochran's Q statistic, a chi-square test, and a cutoff p-value of less than 0.05 to assess the
data's heterogeneity.[18] The I2 statistic and forest plots were used to assess the consistency of the
results.[19] In comparison to sampling error, the I2 statistic describes the proportion of variation in point
estimates related to heterogeneity. For the graphic presentation, forest plots were employed.

3. Results
3.1 Search results:

A total of 554 records were found after searching various databases, with 288 duplicates and 91
irrelevant records being removed. Following the screening of 175 citations, 91 articles were excluded due
to non-English (16), non-availability of full-text articles (26), and after viewing the title and abstract of
articles (49). Following that, 84 papers were reviewed for eligibility, with 43 being discarded for a variety
of reasons; including the variation of RCT design (11) and follow-up (9), missing values (8), irrelevant
indices (8), and other outcomes (7). In the end, this meta-analysis included 41 papers. Details are also
shown in the PRISMA �owchart in Figure. 1. 

Figure 1: Study �ow diagram

3.2 Risk of bias within the study: The majority of studies have a low risk of bias, indicating that the
analysis' results are trustworthy. Random sequence generation had a low risk of selection bias in 77.2 %
of trials, and allocation concealment had low risk in 65.8% of studies. In 65.8% of trials, blinding of
participants and personnel (performance bias) was determined to be low risk. In 62 % of trials, blinding of
outcome assessment (detection bias) was a low risk. In the reviewed studies, incomplete outcome data
(attrition bias) was 77.2 %, while selective reporting (reporting bias) was 82.2 % low risk. In these studies,
the risk of other bias was only 12.65%. Figure: 2

Figure 2: Risk of Bias graph: review authors’ judgments about each risk of bias item presented as
percentages across all included studies.

3.3 Characteristics of the included studies:

We have included 41 randomized clinical trials in this meta-analysis in which data of a total of 2,806
patients were analyzed. Total drop-out patients were 43 among included studies. The characteristics of
encompassed studies are highlighted in Table 1. All the studies were categorized by their main
intervention as herbal, ayurvedic or single plant-based dentifrices viz. ayurvedic dentifrices [20-25] (6), oil
pulling therapy [26-31] (6), herbal dentifrices [32-40] (9), triphala [39, 41-47] (8), Aloe vera [48-50] (3), Azadirachta
indica [51-53] (3), Curcuma longa [54-56] (3), green tea [57,58] (2) and ocimum [59,60] (2).   Narayan, et al [39]
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2012 has included ‘Triphala and ‘herbal’ in both groups in the study, so this study was comprised in both
the categories. Included studies were published from 2004 to 2020 in various indexed biomedical
journals. These studies were open-labelled, single-blinded (6), double-blinded (32) or triple blinded (3),
parallel (38) or cross over (3), randomized clinical trials. Included age groups were from 8 years to 70
years of age of both genders. Different studies included healthy people with mild or severe plaque-
induced gingivitis, DMFT (decayed/missing/�lled teeth) scores of 2 to 6, PI>1 or GI>1. Three groups were
used in 16 studies: intervention, control, and placebo, with two studies involving four cross-over groups.
The majority of the studies (21) were divided into 2 groups. In 30 studies, 0.1% chlorhexidine was used as
a control. In 8 studies, standard or branded dentifrices were used as a control. In 10 trials, the placebo
was saline or distilled water. In these studies, the duration of follow-up ranged from one hour to 90 days.
In either of these investigations, no adverse events were observed as a result of the intervention.

3.4 Meta-analysis comparing ayurvedic and herbal dentifrices with control:

We observed signi�cant differences in these analyses in favour of herbal and ayurvedic dentifrices as
compare to control or placebo (Ayurvedic dentifrices to control: Plaque index: SMD= -0.52, 95% CI
(-0.94,-0.11) p=0.01; heterogeneity Chi2 =6.73 > 3, I2 =55% ; Colony Count: SMD= -1.70, 95% CI (-5.06,1.67)
p=0.32; heterogeneity Chi2 =78.96 > 1, I2 =99%), (Oil pulling therapy : Plaque index: SMD= -0.38, 95% CI
(-1.45,0.68) p=0.48; heterogeneity Chi2 =26.67 > 3, I2 =89% ; Colony Count: SMD= -1.04, 95% CI
(-2.20,0.11) p=0.08; heterogeneity Chi2 =7.82 > 2, I2 =74%), (Herbal Dentifrices : Plaque index: SMD= -0.58,
95% CI (-1.55,0.39) p=0.24; heterogeneity Chi2 =200.46 > 8, I2 =96%), (Triphala : Plaque index: SMD= -0.65,
95% CI (-1.32,0.03) p=0.06; heterogeneity Chi2 =88.96 > 7, I2 =92%), (Aloe vera : Plaque index: SMD= -1.39,
95% CI (-3.55,0.77) p=0.21; heterogeneity Chi2 =60.46 > 2, I2 =97%), (Azadirachta indica : Plaque index:
SMD= -0.47, 95% CI (-4.13,3.18) p=0.80; heterogeneity Chi2 =72.25 > 2, I2 =97%; Gingival index: SMD=
-0.91, 95% CI (-2.38,0.56) p=0.23; heterogeneity Chi2 =6.69 > 1, I2 =85%), (Curcuma longa : Plaque index:
SMD= -0.68, 95% CI (-1.97,0.61) p=0.30; heterogeneity Chi2 =33.94 > 2, I2 =94%; Gingival index: SMD=
-0.97, 95% CI (-1.88,-0.07) p=0.04; heterogeneity Chi2 =16.50 > 2, I2 =88%), (Green tea : Plaque index:
SMD= 0.16, 95% CI (-2.31,2.64) p=0.90; heterogeneity Chi2 =29.10 > 1, I2 =97%), (Ocimum : Plaque index:
SMD= -1.04, 95% CI (-3.21,1.13) p=0.35; heterogeneity Chi2 =12.03 > 1, I2 =92%). Figure 3 a & b

Figure 3a: Forest plots of included studies

Figure 3b: Forest plots of included studies

3.5 Risk of bias across the studies: Meta-analysis included in ayurvedic, herbal dentifrices, oil pulling
therapy and Triphala groups were having more than �ve studies. The funnel plot was intrigued through
RevMan 5.4.1 software Cochrane Collaboration for them. However, the plots were found in favour of
possible publication bias upon visual examination. Figure 4   

Figure 4: Funnel plot of comparison: a. Ayurvedic preparation, b. Oil pulling therapy, c. Herbal
Preparations and d. Triphala vs. Control, Outcome: Plaque Index.
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4. Discussion
In ancient Ayurveda text, dental diseases, their classi�cation and symptoms, herbal formulations and
dental procedures for oral health care have been described in details. As a result, numerous herbal and
Ayurvedic pharmaceutical companies have begun to promote their dentifrices as safe and effective. The
usefulness of several ayurvedic and herbal dental preparations has been summarized here. A major
signi�cance of ayurvedic medicines and oil pulling therapy was identi�ed in this thorough meta-analysis
research of 41 randomised clinical trials. These products have not been found to have any negative
effects in any of the studies. The only issue with oil pulling therapy is that it is unpleasant to use.[29]

Some of the products in these RCTs contain a single herbal component, while others have a poly-herbal
composition. However, formulations containing traditional Ayurveda combinations like Triphala, Dashan
sanskar powder, commercial patent ayurvedic formulations, and oil pulling therapy outperformed single
or poly-herbal dentifrices in terms of plaque index, gingival index, and bacterial colony counts. However,
the composition of these ayurvedic preparations is heterogeneous, with Acacia catechu, Acorus calamus,
Aquilaria agallocha, Azadirachta indica, Barleria prionitis, Berberis aristata, Curcuma longa, Emblica
o�cinalis, Glycyrrhiza glabra, Mimusops elengi, Mimosa pudica, Ocimum tenui�orum, Prunus cerasoides,
Santalum album, Syzygium aromaticum, Terminalia bellirica, Terminalia chebula, Woodfordia fruticosa,
etc. [20–25] In these studies, arimedadi oil, coconut oil, and sesame oil were used in oil pulling therapy, and
their e�5cacy was determined to be as good as a positive control.[26–31] We didn't separate the
dentifrices in this meta-analysis, based on their medicinal type, such as toothpaste, toothpowder, mouth
rinse, and so on. Our main focus was on their primary active plant material.

Though few meta-analyses on herbal dentifrices already reported its effectiveness but, this is the �rst
meta-analysis of its kind on Ayurvedic dentifrices and oil pulling therapy that has been reported here. All
of the studies in this review were MEDLINE-indexed, which means they can be found in large worldwide
databases like PubMed and CAM-QUEST®. However, no subgroup analysis was performed, and only
English language articles were included in this study. Another drawback was that many of the studies
included were only undertaken for a short period, therefore there was no comparison to extended follow-
up. No signi�cant adverse event was documented in such large data and 41 RCTs, which is suspicious in
and of itself.

Future RCTs in herbal dentistry should provide thorough uniform methods and outcomes reporting,
adequate randomization, su�cient sample size, allocation concealment, and blinding of at least outcome
assessors to improve high-quality evidence (e.g., CONSORT).

5. Conclusion
We may conclude from this comprehensive review that ayurvedic formulations as dentifrices are quite
effective. However, to improve the documentation of �ndings, a little more rigorous and high-quality
research work is suggested.
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Appendix
Search protocol used electronic searches 

(i) Pubmed:

(("Gingivitis"[Mesh]) OR ("Dental Plaque"[Mesh] OR "Dental Plaque Index"[Mesh])) OR "Gingivitis,
Necrotizing Ulcerative"[Mesh] 

((((((("Medicine, Ayurvedic"[Mesh]) OR "Herbal Medicine"[Mesh]) OR "Phytotherapy"[Mesh]) OR "Plant
Preparations"[Mesh]) OR "Plant Oils"[Mesh]))) AND "Mouthwashes"[Mesh] Sort by: Most Recent 

(((((((("Medicine, Ayurvedic"[Mesh]) OR "Herbal Medicine"[Mesh]) OR "Phytotherapy"[Mesh]) OR "Plant
Preparations"[Mesh]) OR "Plant Oils"[Mesh]))) AND "Mouthwashes"[Mesh]) AND ((("Gingivitis"[Mesh]) OR
("Dental Plaque"[Mesh] OR "Dental Plaque Index"[Mesh])) OR "Gingivitis, Necrotizing Ulcerative"[Mesh])

RCTs- Timeline-1994-2021

RCTS- Timeline- 10 years.

(ii) CAM-QUEST®:

Search for diseases >Dental Diseases > Gingival In�ammation , Dental Plaque > Ayurveda, Phytomedicine
> Randomized trial
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Table 1 is available in the supplementary �les section.
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Figure 1

Study �ow diagram

Figure 2

Risk of Bias graph: review authors’ judgments about each risk of bias item presented as percentages
across all included studies.
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Figure 3

Figure 3a: Forest plots of included studies

Figure 3b: Forest plots of included studies
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Figure 4

Funnel plot of comparison: a. Ayurvedic preparation, b. Oil pulling therapy, c. Herbal Preparations and d.
Triphala vs. Control, Outcome: Plaque Index.
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