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Abstract
The aim of  the present literary review was to compile the most recent evidence regarding the impact 
of  mechanical tongue cleaning on gustatory perception in patients with a  coated tongue. The present 
study adhered to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 
guidelines. The bibliographic survey of PubMed®, Scopus, Web of Science, and Cochrane Library databases 
was conducted using the following combination of keywords and Boolean operators: (tongue brushing 
AND taste) OR (tongue cleaning AND taste) OR (tongue coating AND taste). The quality of studies and the 
risk of bias were assessed based on the checklist provided by Downs and Black. 

Four articles were selected for the review based on the established inclusion criteria. The analysis 
of the data showed a decrease in lingual coating post-brushing in all studies. All articles demonstrated 
an improvement in gustatory sensitivity following mechanical removal of the lingual patina, though not 
every study observed a statistically significant increase for the same flavor. The outcomes of  this review 
suggest that mechanical cleaning of the dorsum of the tongue can increase gustatory perception, therefore, 
it could be considered a promising and cost-effective addition to daily oral hygiene practices.
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Introduction
Taste is considered one of  life’s most profound plea­

sures, and the ability to savor a food or drink can provide 
a sense of fulfillment and general satisfaction in humans, 
thereby fostering a  positive mood. Gustatory sensitivity 
plays an important role in the quality of life for all living 
beings. In fact, an altered taste sensation can have a nega­
tive impact on a person’s oral and systemic health. Such 
alterations can lead to changes in appetite, potentially 
resulting in unhealthy food choices and compromising the 
individual’s nutritional status. For example, elevated salty 
or sweet taste thresholds can lead to the overconsumption 
of foods rich in sodium or sugars, which can further con­
tribute to the development and/or progression of cardiac 
pathologies, hypertension, obesity, and diabetes mellitus.1

The gustatory pathway is initiated by the interaction 
of  non-volatile, saliva-soluble chemicals with the taste 
receptors located on the villi of the gustatory pore. Once 
the quantity of the solution reaches a certain concentration 
threshold (protopathic threshold), a  stimulus is created 
that triggers the transduction mechanism of the electrical 
signal. The transduction process is multifaceted, 
depending on the chemical nature of  the substance. For 
instance, acids and salts are associated with receptors 
coupled with membrane ion channels, while sweet, bitter 
and umami substances are correlated with G protein-
coupled receptors.2–4

Numerous tests are currently available to evaluate gus­
tatory perception and gustatory disorders. These exams 
mainly consist of  chemical, electrical5–11 and imaging 
techniques.12 Chemical evaluations are used for the 
assessment of  taste, while electrical and imaging tests 
are used to diagnose taste disorders.

The alteration of  gustatory perception can be influ­
enced by various systemic pathologies, as well as by drug 
intake, chemotherapy and radiotherapy treatments, zinc 
deficiency, smoking habits, and advancing age. Despite 
the recognition of this issue, there is a paucity of effective 
therapeutic strategies to address it.13

In addition to the scarce therapies available, it must be 
acknowledged that the dorsum of  the tongue is usually 
covered by the coating, a  physiological whitish patina, 
which is interposed between the taste buds and the food 
molecules introduced into the oral cavity.14

In order to elicit the effect of  gustatory perception, 
the non-volatile molecules introduced into the oral cav­
ity must penetrate the taste buds present on the lingual 
papillae and bind to the respective taste receptors. This 
step could be hindered by the presence of  a  coating. 
The question that naturally arises is whether a  simple 
mechanical maneuver of cleansing the lingual back, which 
involves the reduction of  the physiological coating, can 
have effects on the perception of  taste, improving it. 
Several studies have validated the effectiveness of mechanical 
tongue cleaning in reducing the coating.15–20 A  system­
atic review has demonstrated that cleaning the tongue 
with a scraper or tongue cleaner is effective in decreasing 
the lingual coating.21 Additionally, a study conducted on 
a sample of 20 subjects who tested a plastic scraper, a metal 
scraper and a tongue cleaner brush, revealed a substantial 
decrease in the coating detected by the Winkel tongue 
coating index (WTCI). In this case, the optimal outcome was 
achieved with the plastic scraper, resulting in an approx. 
55% reduction of the coating.22

The aim of  this systematic review was to evaluate the 
impact of mechanical tongue cleaning on taste perception 
in patients with lingual coating.

Material and methods

Search strategy 

A literature review was conducted to identify the 
most valid evidence regarding the impact of mechanical 
tongue cleaning on gustatory perception in patients with 
tongue coating. The study design adhered to the PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) protocol as updated in 2020.23 Previous 
systematic reviews were not used as a model as they are 
not available in the literature.

The bibliographic search was conducted in May and 
June 2021, retrospectively covering a 20-year period from 
2001 to 2021. The search was carried out in the PubMed®, 
Scopus, Web of Science, and Cochrane Library databases.

The electronic version of  the documents was obtained 
using the EZproxy service provided by the University Library 
System of  the University of  Trieste, Italy. Two researchers 
(MG and FC) independently selected the titles and abstracts 
of the studies identified in the electronic databases.

Highlights

•• Lingual coating has an influence on gustatory perception.
•• Literature reports improved taste sensitivity following mechanical removal of lingual coating.
•• Enhanced perception of salty taste may contribute to reduced dietary intake of sodium chloride.
•• Lingual cleansing is associated with systemic health benefits, cardiovascular disease prevention, and is an effective, 

low-cost addition to daily oral hygiene practices.
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Eligibility criteria and study selection 

The following research question was formulated: “Can 
the removal of a  lingual coating by mechanical cleaning 
affect taste perception?”. 

To formulate the research question in a  structured 
way, the PICO method was taken into consideration. 
This method relies on 4 elements: the P factor (problem/
patient/population); the I factor (intervention); the C factor 
(comparison/control); and the O factor (outcomes).24

The model developed for this study did not take the ele­
ment C into consideration, i.e., comparison/control. In 
fact, the main objective of  this study was not to evaluate 
which tool or mechanical technique is most effective in 
promoting gustatory perception and not even to compare 
mechanical cleansing with other strategies such as chemical 
ones, but rather to verify if there is an interaction between 
physical removal of the coating and gustatory perception.

To conduct this literature review, the PIO model was 
constructed (Table 1). The keywords mentioned in Table 1 
have been combined to form the following search algo­
rithm: (tongue brushing AND taste) OR (tongue cleaning 
AND taste) OR (tongue coating AND taste).

Study inclusion and exclusion criteria 

The inclusion criteria for this review encompassed 
meta-analyses, systematic reviews, randomized and 
non-randomized controlled trials, uncontrolled clinical 
trials, and prospective cohort studies written in English 
and published from 2001 to 2021, with no time limit on 
their duration. The participants of  the studies included 
individuals of  both sexes, older age, smokers and non-
smokers, with the presence of a coating on the lingual back. 
The intervention described in the studies involved the 
detection of the lingual coating pre- and post-mechanical 
cleaning as well as cleansing of the lingual back with any 
mechanical technique and with any tool suitable for such 
use (a tongue cleaning brush, a tongue scraper, an electric 
toothbrush with a special insert, or a manual toothbrush), 
which resulted in the detection of  at least 1  taste using 
taste tests (filter paper disc method, taste tablets, taste 
strips, or drop method).

The analysis excluded single case studies, case series, 
pilot studies, preliminary studies, retrospective cohort 
studies, expert comments and opinions, editorials, stud­
ies that were not completed because they had been still 
under development, as well as articles not viewable as full 

texts and those with a  sample of  less than 10 subjects. 
Additionally, studies that evaluated patients with cognitive 
deficits or those who did not recognize at least 1 of  the 
tested tastes were excluded to ensure the elimination 
of subjects with pathologies that involve an evident loss 
of taste or who take drugs that predominantly affect the 
perception of taste.

Qualitative evaluation of studies and the 
risk of bias 

To evaluate the methodological quality of  the studies 
and to provide an  overall score for the validity of  each 
individual research, a checklist was developed following 
some of  the indications provided by Downs and Black 
(Table  2).25 Each article was subjected to the checklist 
individually, and based on the achieved score, the quality 
of the studies was classified as low (≤16), average (17–18) 
or high (19–20).

Results
The search yielded 264 articles, as follows: 84 articles 

were identified in PubMed®; 34 papers in Scopus; 38 studies 
in Cochrane Library; and 108 articles in Web of Science. 
Studies appearing in more than 1 database were considered 
only once.

All duplicate articles were eliminated, resulting in 
a total of 182 papers. Following a thorough examination 
of titles and abstracts, 172 publications were excluded as 
they were not pertinent to the research objective. Any dis­
agreements between researchers were resolved through 
discussion. The 10 remaining articles were then subjected 
to an analysis according to the established inclusion and 
exclusion criteria.

One article was excluded due to its language, which was 
German. One pilot study and one preliminary study were 
excluded due to the low level of scientific evidence and 
because they did not meet the inclusion criteria of the 
review. Two publications were not considered because 
they did not report the measurements of  gustatory 
perception before and after mechanical cleaning of  the 
dorsum of the tongue. Finally, 1 article was excluded from 
the review because its text was not viewable. 

At the end of the search process, 4 articles satisfied the 
inclusion and exclusion criteria established for this sys­
tematic review (Fig. 1, Table 3).13,26–28

Table 1. PIO model constructed for the study (adapted from PICO)

Factor Description Keywords

P (problem/patient/population) patients with lingual coating tongue coating

I (intervention) mechanical cleaning of the dorsum of the tongue tongue brushing, tongue cleaning

O (outcomes) effects on taste perception taste
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Results of individual studies 

Participants 

 Two studies considered a  sample of  90 subjects,26,27 
1 study included 65  individuals,13 and another encom­
passed 16 subjects.28 All studies included both male and 
female participants, except for the study conducted by 
Quirynen et al., in which the sex of the participants was 
not specified.28 The age of  the participants varied from 
21 to 94  years. In particular, the study by Ohno  et  al. 

focused on a sample of elderly subjects, aged 65–94 years.27 
Quirynen  et  al. evaluated subjects with an  age range 
between 21 and 50  years, while the other 2  studies 
included a wider age range.13,26,28 Seerangaiyan et al. and 
Quirynen  et  al. examined only non-smokers, whereas 
studies by Timmesfeld et al. and Ohno et al. did not spec­
ify this feature.13,26–28

Technique and duration of tongue cleaning 

The participants of  the studies by Timmesfeld  et  al. 
and Seerangaiyan  et  al. used a  tongue scraper.13,26 Two 
other studies incorporated a  control group: one com­
pared the scraper with a  toothbrush28; the other com­
pared the scraper with a  water rinse.27 Quirynen  et  al. 
and Timmesfeld et al. instructed participants to perform 
tongue cleansing maneuvers 2 times a  day for 14 days. 
In contrast, the studies by Seerangaiyan et al. and Ohno et al. 
involved a single cleansing session, with the coating and 
taste indices being detected 20 min later.13,26–28

Table 2. Checklist for the assessment of the quality and risk of bias of the 
studies included in the review, based on the study by Downs and Black25

No. Item Score 
[points]

1 study design
RCT: 3 
CCT: 2 

UCCT, PCS: 1

2
objective/aim of the study clearly 

described
yes: 1 
no: 0

3
clear description of the results in the 

abstract
yes: 1 
no: 0

4

description of the patients included in 
the study based on 6 criteria: sample size; 
age; sex; general health; smoking status; 
presence/absence of the lingual coating

partial description: 1 
complete description: 2

5
evidence for the type of index used for 

coating detection
yes: 1 
no: 0

6
description of the mechanical cleaning 
of the dorsum of the tongue based on 

2 criteria: type of device; technique adopted

partial description: 1 
complete description: 2

7

description of taste detection based on 
3 criteria: type of test adopted; type of taste 

analyzed; chemical concentration of the 
solution used for taste detection

partial description: 1 
complete description: 2

8
results organized in graphs and/or tables 
showing the output variables before and 

after mechanical tongue cleaning

yes: 1 
no: 0

9 sample recruited in the same time period
yes: 1 
no: 0

10
same duration of the follow-up in the 

whole sample
yes: 1 
no: 0

11 no drop-outs at follow-up
yes: 1 
no: 0

12
patients blinded to the type and 

concentration of taste administered
yes: 1 
no: 0

13
following the established protocol in each 

phase of the study
yes: 1 
no: 0

14 type of statistical analysis
inferential: 2 
descriptive: 1

15
reporting p-values (when <0.05 or <0.001) 

for statistically significant results
yes: 1 
no: 0

RCT – randomized controlled trial; CCT – controlled clinical trial; 
UCCT – uncontrolled clinical trial; PCS – prospective cohort study.

Table 3. Studies included in the systematic review

Study Title Study 
design

Timmesfeld et al. 
202113

Mechanical tongue cleaning is a worthwhile 
procedure to improve the taste sensation

UCCT

Seerangaiyan et al. 
201826 

Tongue cleaning increases the perceived 
intensity of salty taste

UCCT

Quirynen et al. 
200428

Impact of tongue cleansers on microbial 
load and taste

RCT

Ohno et al. 
200327

Improvement of taste sensitivity of the 
nursed elderly by oral care

RCT

Fig. 1. Flowchart of the search strategy
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Table 4. Summary of the studies included in the review

Study
Sample size 

and sex 
distribution

Inclusion 
and 

exclusion 
criteria

Age 
[years]

Brushing 
technique

Coating assessment 
technique

Taste 
recording 
technique

Amount 
of coating 
remaining 

after tongue 
cleaning

Taste perception 
after tongue 

cleaning

Timmesfeld et al. 
202113

65 patients: 
27 males, 38 
females (50 

smokers and 
15 non-

smokers)

IC: healthy 
subjects 

 
EC: patients 

with lost 
or reduced 

taste 
perception

21–91

tongue 
scraper twice 
a day for 14 

days

WTCI: 
0 = no coating 

1 = moderate coating 
2 = massive coating 
(score range: 0–12) 

 
subdivision of the 
tongue in 6 areas

16 taste strips: 
4 tastes with 4 
concentrations 

 
score: 0–4, 
maximum 
score: 16

• reduction 
in coating 
among 
non-smokers 
(p < 0.001) 
and smokers 
(p = 0.016) 
• better results 
for smokers 
compared to 
non-smokers 
• no 
differences in 
terms of age 
and sex

• significant 
improvement in the 
total taste (p < 0.001) 
and sour taste 
perception (p < 0.001) 
among non-smokers; 
total taste improved, 
especially in older 
patients (p = 0.01) 
• significant 
improvement in the 
total taste (p = 0.031) 
and sour taste 
perception (p = 0.41) 
among smokers; no 
differences in terms 
of age

Seerangaiyan et al. 
201826

90 patients: 
29 males, 

61 females

EC: chronic 
pathologies, 

smoking, 
intake 

of drugs with 
an effect 
on taste 

perception, 
pregnancy, 

food allergies

25–70
tongue 
scraper

WTCI: 
0 = no coating 

1 = moderate coating 
2 = massive coating 
(score range: 0–12) 

 
subdivision of the 
tongue in 6 areas, 
final coating test 

performed 20 min 
after brushing

filter paper 
disc method: 
salty taste, 1 

concentration 
(1.6 g of NaCl 

(27%)) 
 

VAS: 0–10, 
1 = not salty, 

10 = very salty

• reduction in 
coating 
• no 
differences in 
terms of age 
and sex

• significant 
improvement in the 
perception of salty 
taste (p = 0.0002) in 
65% of males and 
59% of females 
• reduction in the 
perception of salty 
taste in 14% of males 
and 18% of females 
• lack of variation in 
salty taste perception 
in 21% of males and 
23% of females

Quirynen et al. 
200428

16 patients 
randomly 

divided into 
2 groups, sex 
distribution 
unspecified

IC: healthy 
periodontal 

tissues 
 

EC: smoking, 
intake 

of antibiotics 
in the 

preceding 
6 months

21–50

2 groups: 
• toothbrush 
twice a day 
for 14 days 
• tongue 
scraper twice 
a day for 14 
days

MTCI: 
0 = no coating 

1 = coating <⅓ of the 
dorsum of the tongue 
2 = coating <⅔ of the 
dorsum of the tongue 
3 = coating >⅔ of the 
dorsum of the tongue 

(score range: 0–12) 
 

subdivision of the 
tongue in 4 areas

drop method: 
4 tastes with 3 
concentrations

• reduction 
in coating 
(p < 0.001) 
• higher 
reduction in 
the anterior 
area of the 
tongue 
• no 
differences 
between 
the cleaning 
methods 
(scraper vs. 
toothbrush)

• slight improvement 
in the total taste 
perception after 
tongue cleaning with 
both the scraper and 
the toothbrush 
• significant 
improvement in the 
perception of salty 
taste (p = 0.008) and 
bitter taste (p < 0.003) 
after tongue cleaning 
with the scraper; 
borderline result for 
sweet taste (p = 0.06)

Ohno et al. 
200327

90 patients: 
28 males and 
62 females, 
divided into 

2 groups 
of 50 subjects 

(brushing 
group) and 
40 subjects 
(oral rinse 

control 
group)

EC: cognitive 
disorders, 

BMS, 
alterations 

in taste 
perception, 

mucosal 
pathologies 
of the oral 

cavity

65–94

2 groups: 
• tongue 
scraping 
by a clinical 
operator 
• control 
group (water 
rinse)

MTCI: 
only patients with 

MTCI 1 (coating <⅓ 
of the dorsum of the 
tongue) have been 

included 
 

subdivision of the 
tongue in 4 areas

drop method: 
4 tastes 
with 13 

concentrations 
applied with 

a syringe 
 

1 = minimal 
concentration, 
13 = maximal 
concentration

reduction in 
coating in the 
study group

• significant 
improvement in the 
perception of salty 
taste (p < 0.05) and 
sour taste (p < 0.05) 
after tongue cleaning 
with the scraper in 
older patients 
• no significant 
improvements for 
sweet and bitter 
tastes

IC – inclusion criteria; EC – exclusion criteria; BMS – burning mouth syndrome; WTCI – Winkel tongue coating index; MTCI – Miyazaki tongue coating index; 
VAS – visual analogue scale; NaCl – sodium chloride. 
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Measurement of the coating level

Two articles applied the WTCI by dividing the lingual 
back into 6 areas.13,26 The other 2 studies used the Miyazaki 
tongue coating index (MTCI) to assign a  score for the 
whole tongue,27 or a partial score obtained from a division 
of the lingual back into 4 areas.28 The initial coating level 
was measured by detection indices in all studies. The post-
brushing reduction was observed by all authors, but its 
classification as a detection rate was only documented in 
the articles by Timmesfeld et al. and Quirynen et al.13,28 

Taste test 

The drop method was adopted in the studies by 
Quirynen et al. and Ohno et al.27,28 In both cases, 4 tastes 
were tested (sweet, bitter, salty, and sour). However, in the 
first study, each taste solution was presented at 3 different 
concentrations, while in the second, 13 concentrations 
were used. Timmesfeld  et  al. employed 16 taste strips, 
each with 4 distinct concentrations.13 Seerangaiyan et al. 
applied the filter paper disc method with a single concen­
tration, but only for salty taste.26 The characteristics of the 
included studies are summarized in Table 4.

Assessment of the risk of bias 

The results of the risk of bias assessment are presented 
in Table  5. In all articles, the objective of  the research 
was clearly stated, as was the description of  the results 
obtained, which are also presented exhaustively in the 
abstract.

Only 1 study satisfactorily described the sample, meet­
ing all 6 requirements outlined in the checklist.26 The 
remaining articles did not specify the presence of  lin­
gual coating in the sample, coating which, however, was 
then detected using the WTCI and MTCI indices in all 
the studies presented.26 Furthermore, in the study by 
Quirynen et al., the sex of the selected patients was not 
documented.28

The technique of  mechanical removal of  the lin­
gual coating and the tools used have been adequately 

described in all articles, except for the publication by 
Seerangaiyan et al., where the removal methodology was 
not specified.26 All the studies duly illustrated the taste 
detection test used and the type of taste(s) tested, as well 
as the degree of  concentration of  the taste solutions 
applied.

All the parameters measured before and after treatment 
were clearly represented by graphs and/or tables, except 
for the study by Seerangaiyan et al. In this study, a histo­
gram was used to report the number of  subjects whose 
gustatory perception increased or decreased.26 However, 
the variation in this perception was not reported with 
respect to baseline.26

The participants in each individual study were 
recruited during the same period. The re-evaluation time 
following the cleansing of  the lingual back was consis­
tent for each subject in the sample. In particular, the 
tests were repeated 20 min after brushing26,27 or after 
2 weeks.13,28 Patient loss was not recorded during the entire 
duration of the research. All studies were conducted in 
single-blind fashion and adhered to previously estab­
lished protocols.

From a  statistical perspective, the articles are of  the 
inferential type, and thus the samples are considered repre­
sentative of the entire population. In all studies, probability 
values ​​with a p-value <0.05 were considered statistically 
significant, and actual measurements were reported, 
except when the p-value was <0.001. However, in the study 
conducted by Ohno  et  al., the actual probability values ​​
were not documented.27

The total scores obtained for each article were then 
compared with the quality ranges of  the studies. The 
results indicated that 2 publications demonstrated 
a high quality level,27,28 while the remaining 2 exhibited 
a medium level of quality.13,26

Discussion
The aim of the study was to determine whether the coat­

ing, not removed from the dorsum of the tongue, could 
interfere at the level of  the gustatory pathway, thereby 

Table 5. Assessment of the quality of the studies included in the review 

Study
Items for quality assessment

Total Quality
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Timmesfeld et al. 
202113 1 1 1 1 1 2 2 1 1 1 1 1 1 2 1 18 medium

Seerangaiyan et al. 
201826 1 1 1 2 1 1 2 0 1 1 1 1 1 2 1 17 medium

Quirynen et al. 
200428 3 1 1 1 1 2 2 1 1 1 1 1 1 2 1 20 high

Ohno et al. 
200327 3 1 1 1 1 2 2 1 1 1 1 1 1 2 0 19 high
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preventing the interaction between the taste receptors 
and non-volatile substances introduced into the oral cav­
ity. This lingual patina may negatively affect gustatory 
sensitivity, but this reduction in taste could also depend 
on other factors such as certain oral and systemic 
pathologies, the intake of certain types of medications, and 
smoking habits. To mitigate the impact of these potential 
confounders, the subjects included in this review were 
required to recognize at least one of the tested tastes. This 
approach was adopted to exclude individuals with evident 
gustatory impairment or those who were taking medi­
cations that predominantly affect gustatory perception. 
Adult patients, smokers and non-smokers, even those 
with reduced but not absent gustatory capacity, were 
included in this review, as its objective was to investigate 
whether mechanical cleansing alone could enhance gus­
tatory sensitivity.

All of the analyzed studies adhered to a  similar set 
of  procedural steps. All subjects initially underwent 
a  lingual coating detection test using the WTCI13,26 or 
MTCI.27,28 Subsequently, the patients were administered 
a  chemical test to detect gustatory perception. Specifi­
cally, 2 studies adopted the drop method,27,28 one study 
used the taste strips,13 and one study employed the filter 
paper disc method.26 After the preliminary assessments, 
the subjects were instructed to perform mechanical 
tongue cleansing maneuvers. At the end of the procedure, 
the level of  lingual coating was evaluated, and the taste 
test was repeated. Seerangaiyan et al. and Ohno et al. per­
formed the re-assessment approx. 20 min after brushing, 
while Timmesfeld  et  al. and Quirynen  et  al. made the 
re-assessments after 14 days.13,26–28 The analysis of  the 
final data shows that the post-brushing lingual coating 
decreased in all studies (p < 0.05).13,26–28

Regarding taste assessment tests, discordant results 
were found for the sweet taste. As demonstrated in 
the study by Quirynen et al., a borderline increase was 
observed (p = 0.06). Timmesfeld et al. reported a statistically 
significant increase only in smokers (p  =  0.031).13,28 
In contrast, Ohno et al. found that the sweet taste did not 
exhibit a considerable positive variation (p > 0.05).27

The perception of salty taste was significantly improved 
in studies by Quirynen  et  al. (p  =  0.008), Ohno  et  al. 
(p < 0.05), and Seerangaiyan et al. (p = 0.0002).26–28 The 
latter study tested only sodium chloride on a  sample 
of  90 subjects (non-smokers), 29 males and 61 females. 
The authors found that 65% of males and 59% of females 
reported an increase in the perception of salty taste, while 
14% of males and 18% of females noted a reduction. The 
remaining participants exhibited no change after the 
removal of the lingual coating. Seerangaiyan et al. ascribed 
the negative differences observed to 2 factors: the brief 
interval (20 min) between the physical stimulus exerted 
with the scraper and the taste test; and the varying lev­
els of force applied by each subject during the mechanical 
tongue cleaning.26 In the first case, the lingual scraping 

could have caused a momentary stimulation that would 
have interfered with gustatory perception. In the second 
case, excessive pressure could have stimulated the tri­
geminal nerve, negatively impacting the gustatory path­
way. Ohno et al. concurred that aggressive brushing could 
cause adverse effects on taste sensitivity, resulting in dam­
age to the lingual papillae.27

The variation in the perception of the salty taste was the 
most frequently tested, and 1 study focused exclusively on 
this taste. It was positively evaluated in 3 out of 4 studies. 
The observed increase in the perception of sodium chlo­
ride after brushing has the potential to positively influ­
ence patients’ eating habits, prompting them to consume 
less salty foods. Excessive salt intake – beyond the daily 
threshold of  5 g as recommended by the World Health 
Organization (WHO) – represents a  risk factor for the 
development and/or exacerbation of various pathologies, 
including cardiovascular disease, hypertension, stroke, 
obesity, kidney disease, and gastric cancer. Therefore, 
the improvement in the perception of  salty taste after 
mechanical cleansing assumes significant importance, 
especially given that the average daily consumption of salt 
typically doubles the amount recommended by the WHO 
guidelines.26

Another aspect highlighted by Ohno  et  al. concerns 
the physiological decline of common gustatory sensitivity 
with age.27 The authors state that the increase in gusta­
tory perception observed in their study, after mechanical 
cleansing, is particularly significant for elderly individuals. 
This enhancement, they posit, could facilitate a healthier 
lifestyle for this demographic, potentially improving their 
appetite and chewing. It has also been hypothesized that 
brushing can stimulate the dorsum of the tongue, enhanc­
ing blood flow and thus amplifying the salivary secretion 
at the level of the taste buds, contributing to an improve­
ment in gustatory perception. However, according to 
Ohno et al., the latter aspect has not yet been fully exam­
ined and requires further investigation.27

Limitations 

A systematic review of  the literature reveals certain 
limitations, which were in part mentioned in the dis­
cussion. One such limitation pertains to the limited 
period (20 min) between brushing and the taste test. This 
duration, adopted in the studies by Seerangaiyan  et  al. 
and Ohno  et  al., may be too short to eliminate the 
effects of  mechanical cleaning stimuli on the dorsum 
of  the tongue.26,27 Moreover, it could have had a  nega­
tive influence on the level of  gustatory perception by 
altering its sensitivity. Another factor that could have 
influenced the results is the fact that each participant 
in the studies examined (with the exception of the study 
by Ohno et al.) may have applied different levels of force 
during the tongue cleaning phase, thereby stimulating 
the trigeminal nerve in different ways.
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Conclusions
This systematic review summarizes the available evi­

dence regarding the impact of mechanical cleaning of the 
dorsum of the tongue on gustatory perception in patients 
with a  coated tongue. Although there are few articles 
addressing this subject, all those examined confirmed 
an increase in gustatory sensitivity due to the mechanical 
removal of  the lingual patina. However, not every study 
found a  statistically significant increase for the same 
taste. Three out of  4 studies demonstrated an  increase 
in salty taste sensitivity after the removal of  the tongue 
coating.26–28 This result could help reduce the intake 
of sodium chloride by limiting the risk of cardiovascular 
diseases.

Considering the beneficial effects of brushing on gus­
tatory perception, also in terms of  systemic health, it 
would be interesting to study the topic by focusing on the 
sweet taste; a possible increase, in fact, could contribute 
to a reduction in the risk of developing systemic diseases, 
such as diabetes and obesity. Future studies should also 
analyze the data based on age and smoking status of the 
participants, considering a  follow-up of at least 2 weeks 
in order to allow for the cellular turnover of  the taste 
buds. It would also be useful to compare which tool, the 
scraper or the toothbrush, is more advantageous in terms 
of gustatory perception.

In conclusion, mechanical cleaning of  the dorsum 
of the tongue can increase gustatory perception. There­
fore, it could be considered a promising and cost-effective 
addition to daily oral hygiene practices.
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