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Introduction: The toothbrush has become the obligatory and essential complement of the human being and has 
proven to be effective in the elimination of the bacterial plaque. The present study seeks to know the contamination 
of this vital tool, since the toothbrush can accommodate microorganisms and therefore become a possible source 
of infection for the individual. Also, it is important to recommend to the population some method of disinfection to 
properly preserve this element, therefore, in this investigation we will use chlorhexidine as a disinfectant. 
Objective: To study and describe the results obtained from the microbiological culture of a series of toothbrush 
samples as well as the effectiveness of 0.12% chlorhexidine in the decontamination of said toothbrushes. 
Methodology: Cross-sectional study in which the toothbrushes of 101 people of different ages were 
included. For this, the bristles of said toothbrushes were collected individually and under sterilized conditions, 
and then transported to the Microbiology service of the Maternal and Child University Hospital Complex, 
where the type of contamination after the crop was identified. Each subject was given a survey with 
different variables, as well as informed consent for the study. In addition, 36 samples were immersed   
in a solution of chlorhexidine to assess the effectiveness of decontamination. 
Results: 47.5% of the toothbrushes analyzed were found to be contaminated by the usual microbiota of the 
mouth and 27.7% by gram-negative bacillus bacteria. Chlorhexidine reduced the load on the bacterial load and 
even managed to completely disinfect some of the toothbrushes. 
Conclusions: In 75% of toothbrush samples, despite being apparently well preserved, microorganisms of the 
usual microbiota were isolated from the mouth and gram-negative bacilli.
• All electric toothbrushes were contaminated by habitual microbiota of the mouth and gram-negative bacilli.
• Chlorhexidine solutions have been shown to reduce the bacterial load of toothbrushes because it would be 
convenient to recommend their use as a disinfection method.
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Introduction

The oral cavity is composed of several surfaces (saliva, mucosa, 
teeth, periodontal groove and tongue) and each of them hosts 
different types of microbiota. In addition, it offers easy access   
to the bacteria, viruses and fungi of the environment, being one of the 
areas that hosts most microorganisms in the human body, managing 
to isolate up to 200 different species from the same oral cavity [1].

Currently, the majority of the population spends daily   
a few minutes of their lives for the maintenance of oral health.   
To do this, they use the toothbrush, a tool that serves to achieve 
proper oral hygiene, along with other elements such as dentifrices, 
dental floss, mouthwashes, etc. The toothbrush, in theory, is the main  
element that seeks to achieve the reduction of the microbial 
load, the prevention of dental diseases, such as tooth decay,   
and the promotion of good oral health. But is our toothbrush clean?

It is known that toothbrushes can be contaminated by different 
microorganisms, which not only come from the mouth, but also 
from the environment, from the hands, from the storage place, either 
in the bathroom itself or outside it, as in a case, of the dispersed 
aerosols released from the toilet [2, 3] and also from the direct 
contact of the toothbrushes of the same family that are stored 
together in the same container or place [4].

Numerous studies have shown that prolonged use of the tooth-  
brush facilitates its contamination by various microorganisms such 
as streptococci, staphylococci, lactobacilli, gram-negative bacilli 
(Pseudomonas, Klebsiella, Escherichia coli) and yeasts (Candida). 
It has been seen that these microorganisms grow better in hot and 
humid conditions, such as those we can find in our bathrooms [2, 5].

The microorganisms can survive in the bristles of the toothbrushes 
for periods of 24 hours to 7 days [3], creating a vicious cycle   
of reinfection, and for this reason, causing possible oral diseases, 
as well as leading to producing serious systemic diseases such   
as infective endocarditis [6].

Toothbrush contamination is inevitable and unfortunately   
the population is not aware of the importance of proper toothbrush 
maintenance [5–7]. There is no scientific agreement on how   
to keep our toothbrush in optimal conditions. We simply know that 
we should replace the toothbrush every 3 or 4 months, or sooner   
if the bristles are damaged, as recommended by the American 
Dental Association [8].

Therefore, it is important to teach the population all available 
decontamination methods. Wash the brush with bactericidal 
solutions (alcohol, cetyl pyridinium chloride, polyvinyl, pyrrolidone 
and chlorhexidine among others), wash the brush in running water 
after use, apply ultraviolet and microwave light, and apply bactericidal 
agents on the bristles [9] These are some of the procedures that can 
be used to control the contamination of toothbrushes. Currently, 
some of these measures are rarely used, which is why dental brushes 
with antibacterial agents have been introduced to control such 
contamination [10].

Objectives

The objective of this study is to investigate the level   
of contamination of toothbrushes of a group of people with different 
conservation conditions. Also, we seek to analyze variables such   
as age, sex, storage location, the way of cleaning after use, the type 
of brush, the months of use and the existence of caries. Finally,   
we want to evaluate the effect that a disinfectant has, in this case 

0.12% chlorhexidine on some samples, in order to determine 
how much the microorganisms found can be eliminated and thus 
demonstrate that it can be used as decontamination method.

Methodology

The study presented here is a descriptive transversal type, which 
seeks to examine the type of contamination of toothbrushes and 
evaluate the possibility of disinfection.

Toothbrushes were randomly collected from 101 people, who 
voluntarily agreed to participate in the study. Also, the informed 
consent of the participants was requested, after explaining all   
the information about the investigation (Annex).

Each person was given a following survey with specific  data   
to be analyzed were collected:
– Age.
– Sex
– Toothbrush storage place (bathroom drawer, in the bathroom   

or outside the bathroom).
– Saved with case or not.
– Way to clean the toothbrush after use.
– Type of toothbrush (manual or electric).
– Months of use of the toothbrush (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 

or more than 12 months).
– Existence of caries.

Samples of toothbrushes were obtained by using individual 
scalpels to trim several bristles from the brush head, droping 
the filaments directly into a sterile bottle and avoiding external 
contaminants. Immediately, the bottles were ordered sorted 
according to the patient survey number.

The jars with the bristles inside were stored in the refrigerator   
at 4°C for a maximum of 24 hours. Subsequently, these samples 
were transferred to the Microbiology Service of the Las Palmas 
University Hospital Complex.

Once in the laboratory, the filaments of the toothbrushes were 
droped in liquid medium, type “Brain Heart Infusion” (BHI) and 
placed in the oven at 35°C for 24 hours, to favor the growth   
of microorganisms. After this incubation time, liquid cultures were 
seeded in solid medium (blood agar, chocolate agar and McConkey 
agar), and said Petri dishes were incubated in the oven at 35°C. After 24 
hours, the data were interpreted with the help of an optional specialist 
from the Las Palmas University Hospital's Microbiology Service, and the 
results were classified into three groups: a) toothbrushes with negative 
culture; b) toothbrushes contaminated by usual oral microbiota; and c) 
toothbrushes contaminated by gram-negative bacilli (GNB), which are 
microorganisms from intestinal microbiota.

Additionally, in 36 random samples of liquid culture medium (BHI) 
that were obtained after incubation in the oven, 0.12% chlorhexidine 
of the Lacer® brand was added, in order to carry out the disinfection 
process. The mixture was allowed to stand for 10 minutes and then 
seeded in solid medium (chocolate agar). The plates were introduced 
in the stove and after 24 hours the results were interpreted.

All the information in this investigation was saved in a Microsoft 
Excel sheet and the statistical analysis was performed using   
the R package, version 3.3.1 (R Development Core Team, 2016). 
Statistical significance was established at p 0.05.

Results

The 101 people who participated in the study had an average age 
of 29.8 years and a standard deviation of 14.8. A total of 60 women 
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and 41 men participated, being 59.4% and 40.6%, respectively. 
Most of them kept the toothbrush in the sink (88.1%) and used   
a manual brush (90.1%).

Regarding the way to clean the toothbrush after use, participants 
referred to it in several ways, some cleaned with water and dried with 
a towel (4%) or napkin (1%), others put the brush in hot water (1%), 
and most washed the brush under running water from the tap (94.1%).

Of all the members of this study, only 5% used a case to transport 
the toothbrush and 36.6% had cavities. The average number of months 
used of toothbrushes in this study has been 3 months (2.0–5.0).

Table 1 shows the variables analyzed in this study and previously 
mentioned.

After the culture of the samples, three groups of contamination 
were identified, predominantly toothbrushes with habitual 
microbiota of the mouth (47.5%). Next, it was observed that 27.7%   
of toothbrushes were contaminated by gram-negative bacilli and 
24.8% were negative, since they were totally clean.

As we can see, the results that have been obtained none were 
significant, therefore, we cannot demonstrate the relationship 
between the variables measured with the types of contamination 
found.

Table 2. Summarizes the characteristics of the sample according 
to the type of contamination.

Of the 25 toothbrushes that had no contamination, 16 (64%) 
belonged to women and 9 (36%) to men. In addition, it should   
be noted that most toothbrushes were stored in the sink (92%) and   
a minority, in the bathroom drawer (4%) and outside the bathroom (4%).  
Only one subject (4%) used the case to carry his toothbrush.   
In relation to the way to clean the toothbrush after use, almost all 
cleaned with tap water (96%), except in a case that washed with 
water and dried with a towel. Finally, 11 (44%) people had caries 
lesion in this pollution group.

In the group of toothbrushes contaminated by habitual microbiota 
of the mouth, 48, 28 were women and 20 men, that is, 58.3% and 
41.7% respectively. Of these, 40 (83.3%) kept their toothbrush   
in the sink, 3 (6.2%) in the bathroom drawer and 5 (10.4%) outside 
the bathroom. Only two people (4.2%) used the case. In this group, 
44 (91.7%) cleaned the brush with water, 3 (6.2%) dried with a towel 
and 1 (2.1%) with a napkin. 31.2% had tooth decay.

The rest of the sample studied, 28 in total, were contaminated   
by gram-negative bacilli that come from intestinal microbiota, 
either by the environment itself or by the way of maintenance   
of the brush or by the aerosols of the environment. 16 (57.1%) 
brushes corresponded to women and 12 (42.9%) to men. 26 people 
(92.9%) kept their toothbrush in the bathroom and only one kept   
it in the bathroom drawer (3.6%) and another outside the bathroom 
(3.6%). The case has been used by two people (7.1%). Once again, 
the majority (96.4%) cleaned the brush with water and only one 
with hot water (3.6%). 39.3% carried tooth decay in their mouths.

Regarding the variable type of brush, all those that were completely 
clean were manual brushes. Of the 10 electric brushes examined 
in this study, half were contaminated by usual microbiota and the 
other half by gram-negative bacilli. This variable almost turned out 
to be significant (p = 0.085).

The average age and the months of use that were calculated   
for each contamination group coincide practically with that calculated 
for the total.

Finally, Table 3 shows how chlorhexidine works  on 36 brushes 
with different types of contamination. It should be noted that 
chlorhexidine has managed to reduce the microbial load, since 
8 samples containing gram negative bacilli, two became  of 

contamination with usual microbiota and three were completely 
decontaminated. Of the samples with usual microbiota, 21 in total, 
11 were completely decontaminated. Evidently on the brushes with 
negative contamination the chlorhexidine has not caused any effect.

Discussion

In our research we have not studied specific microorganisms; 
we have limited ourselves to classifying them according to the type 
of contamination. 24.8% of the toothbrushes analyzed were free   
of contamination, unlike some studies that have seen that practically 
the entire sample was contaminated [6, 9, 11].

Almost half of the samples, evaluated, indicated positive   
for bacteria typical of the usual flora of the mouth, coinciding with 
the studies by Svanberg [12] and Raiyani et al. [4] which state that 
Streptococcus mutans, a bacterium that is part of the usual oral 
microbiota, was the most found in toothbrushes. In a different way, 
Almutairi et al. [6] demonstrated the presence of Staphylococci 
in large quantities. Although they belong to the oral microbiota, 

Table 1. Shows the variables analyzed in this study and 
previously mentioned 
!"#$%&" 1. '()"*+,"-. /-0-1-22+-, /0("2"$%*%0(,"22+-  
, 3.(1 %44$-5(,"2%% % 0"2-- 6/(1726.+-

Sample
!"#$% %&'()*%+

N=101

Age, years 
,%)'(#-, $.-

29.8±14.8

Sex Male
/%$, 012#3%4

41 (40.6)

Storage
5'(6.6".

Restroom
!"#$%&'

89 (88.1)

Outside the bathroom
(&) *#&&+,

7 (6.9)

Bathroom drawer
( '-./) * *#&&+,

5 (5.0)

Use of case
01"+$%2+*#&.) 3)4$#

5 (5.0)

Way of cleaning after its use
78%#%& %9"#-3" 8%#$. "#8%$:)%+(6";

Water
(+5+,

95 (94.1)

Water and dry with towel
(+5+, . *6178.*#&.) "+$+9)&:);

4 (4.0)

Water and dry with napkin
(+5+, . *6178.*#&.) 1#$<)9/+,

1 (1.0)

Hot water
=+>'3), *+5+,

1 (1.0)

Type of toothbrush
<"8 =.-3"

Manual
?73&#'

91 (90.1)

Electric
@$)/9>.3)1/#'

10 (9.9)

Months of use
>.#;*.+ "#8%$:)%+(6";

3.0 (2.0–5.0)

Caries
?('".#

37 (36.6)

Data are the medium ±SD, frequencies (%) and medians (IQR).
A#&&6) ">)519#*$)&6 /#/ 1>)5&)) 2&#3)&.) ± 19#&5#>9&+) +9/$+&)&.), 
3#19+96 (%) . ;)5.#&6 (IQR).
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Staphylococcus species deserve more attention because they are 
capable of causing many oral infectious diseases [13–15].

Gram negative bacteria (GNB) have also been obtained in our sample,  
in accordance with the study by Contreras et al [10] who report them 
being opportunistic pathogens and capable of causing infections. 
According to the studies of Raiyani et al. [4] and Karibasappa   
et al. [16] gram-negative bacteria such as Pseudomonas, cause 
suppurative otitis, eye infection, urinary infection, burn infection, 
etc; Klebsiella causes pyogenic infection, pneumonia, septicemia, 
diarrhea, etc; and Escherichia !oli produces septicemia, diarrhea 
and urinary tract infection.

Several studies determine that the bacterial contamination   
of toothbrushes is generated by storing the brush in bathrooms 
and in humid environments, places most used,  by the people in 
this study, for their toothbrushes. They also speculate that there is   
a greater risk of contamination if stored less than 1 meter away from 
the toilet, due to aerosols dispersed by the discharge of the tank   
[2, 6, 10, 17–19]. Díaz-Caballero et al. [20] state that toothbrushes 
are susceptible to contamination when they are located at a distance 
of 108 cm from the toilet and the maximum splash reaches 145 cm,  
thus being within the area of splash. Karibasappa et al. [16] 

concludes in his work that toothbrushes should not be stored   
in bathrooms.

Another risk factor that favors the contamination of toothbrushes 
and that the population does not take into account, is the proximity 
available with other toothbrushes that are stored together or share 
the same brush holder, as commonly happens in families [4, 17].

Some of the participants in this analysis exceeded   
the recommended use of the toothbrush. However, there was   
no significant relationship between the presence of contamination 
with the months of use. Despite this result, other authors argue 
that the longer it is used, the more likely it is that the toothbrush 
harbors microbes [17].

Another risk factor that favors contamination of toothbrushes 
and that the population does not take into account, is the available 
proximity with other toothbrushes that are kept together or 
share the same toothbrush holder, as is commonly the same  
families [4, 17]. 

Some of the participants in this analysis exceeded   
the recommended use time of the toothbrush. However, there was 
no significant relationship between the presence of contamination 
with the months of use. Despite this result, other authors argue that 

Table 2. Summarizes the characteristics of the sample according to the type of contamination
!"#$%&" 2. '#(#)*++,* -"."/0*.%10%/% (#."2&" 3 2"3%1%4(10% (0 0%5" 2"6.72+*+%7

Negative N=25
!"#$"#"%$&" N=25

Oral microbiota N=48
'()*+,(+"- *+"+%+.  

/+0+#"( N=48

Negative gram bacilli N=28
1*!2-+"*(3-"&0456&  

,-3(006 N=28
P

Age, years
7+8*-#", 0&"

31.5±15.2 28.7±15.6 30.0±13.2 0.745

Sex Male
'$9#)+. /+0

9 (36.0) 20 (41.7) 12 (42.9) 0.860

Storage
:*-5&5(&

0.827

Restroom
"#$%&'( 23 (92.0) 40 (83.3) 26 (92.9)

Outside the bathroom
)'* +$'',- 1 (4.0) 5 (10.4) 1 (3.6)

Bathroom drawer
./01 + +$'',- 1 (4.0) 3 (6.2) 1 (3.6)

Use of case
;#/+048+%-5(& <&=0-

1 (4.0) 2 (4.2) 2 (7.1) 0.847

Way of cleaning after its use
>/+#+, +<(#")( /+#0& (#/+048+%-5(?

0.647

Water
),2,- 24 (96.0) 44 (91.7) 27 (96.4)

Water and dry with towel
),2,- 0 +3!450+$'0* #,%,6*'7*8 1 (4.0) 3 (6.2) 0 (0.0)

Water and dry with napkin
),2,- 0 +3!450+$'0* !$%9*61,- 0 1 (2.1) 0

Hot water
:,;(<*- +,2,- 0 0 1 (3.6)

Type of toothbrush
@(/ A&")(

0.085

Manual
=4<'$( 25 (100.0) 43 (89.6) 23 (82.1)

Electric
>%*16;0<*!1$( 0 5 (10.4) 5 (17.9)

Months of use
'&#?36 (#/+048+%-5(?

3.0 (1.0–6.0) 3.0 (2.0–4.5) 3.0 (1.0–4.2) 0.865

Caries
B-*(&#

11 (44.0) 15 (31.2) 11 (39.3) 0.530

Data are the medium ±SD, frequencies (%) and medians (IQR).
?$''3* #;*2!6$+%*'3 1$1 !;*2'** @'$<*'0* ± !6$'2$;6',* ,61%,'*'0*, <$!6,63 (%) 0 8*20$'3 (IQR).
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the longer the time of use, the more likely it is that the toothbrush 
will harbor microbes (17). 

Most people wash the toothbrush with tap water as Marielsa Gil 
et al [17] and Arias Ayala et al. [21], point out,  sharing this result 
with ours, as 95% of users clean the brush under a jet of water.   
As stated by Naik et al. [5] water rinsing and air drying   
is an incomplete procedure for toothbrush hygiene.

In this work, of the 5 people who kept the brush in a case-box 
after use, two were contaminated by usual mouth microbiota and 
the other two by GNB, what support results of others [22, 23], 
where is stated that the use of a case-box promotes the proliferation   
of microorganisms.

The electric toothbrushes examined in this study were 
contaminated by usual mouth microbiota and GNB. This means 
that they may have a tendency to contaminate easily or  users   
of these brushes kept them longer without changing them.   
In the scientific literature there is no evidence on bacterial 
contamination of electric brushes, thus, for this reason, research   
is recommended on this issue. Merely, there is evidence 
where electric toothbrushes are compared with manuals in 
terms of their dexterity and function, but not in contami- 
nation. 

We have not seen a statistical correlation between the presence 
of cavities, with bacteria present in toothbrushes. However,   
in our study has slightly predominated, cavities in the usual 
microbiota contamination group of the mouth and this may 
be, because Streptococcus mutans is the main microorganism 
involved in the cause of tooth decay in beings is also involved   
in the pathogenesis of certain cardiovascular diseases [5]. 

Although the population is not aware of the possible contamination 
of the toothbrush or the consequences that can occur, the scientific 
society studies in several ways to prevent such contamination.  
So far they seek to implement cheap, easy and available methods 
in order to be accepted by the community.

In this study we value using a chlorhexidine collusion of 0.12%   
of the Lacer brand® for 10 minutes for several reasons, among them 
it stands out that it is easy to achieve, is not expensive and also 
does not take long to carry out the process. After use, a decrease 
in sample contamination was observed. The same conclude Nelson 
Filho et al. [24] in their research, but soaking the toothbrush   
for 20 hours. Chlorhexidine is a chemical antiseptic with 

bacteriostatic and bactericidal properties for both gram-positive 
and gram-negative bacteria [5]. 

Susheela and Radha (2) used three types of oral and body 
desoffecntantes available on the market, Colgate Plax®, Listerine® 
and Dettol®, and concluded that, to avoid oral and general diseases, 
it is esential to perform decontamination of toothbrush, especially   
in immunocompromised people. To do this, they set to immerse   
the toothbrush for at least five minutes in disinfectant for sterilization.

A study by Abishek M. et al. [13] after comparing chlorhexidine 
with Listerine® where both of them being proved effective 
for disinfecting contaminated toothbrushes, pointed out that 
chlorhexidine is a good choice for disinfection because it is a non-
toxic and easy-to-use product find like mouthwash.

Take et al. [3] used as disinfection methods, 0.2% chlorhexidine 
gluconate solution, ultraviolet irradiation and normal saline solution 
achieving with all a large reduction in dental brush contamination. 
They specified that ultraviolet irradiation turned out to be faster and 
more effective, but was expensive so it is not cost-effective to use, 
although it is not ruled out as a disinfection method in the future. 

There is also evidence that oxygen peroxide or commonly known 
as oxygenated water functions as a disinfectant as it manages   
to control and decrease the bacterial load of toothbrushes after use.

It is common to think that covering the toothbrush with plastic 
caps serves to protect them from contamination, the plug can 
help retain moisture and promote the growth of bacteria like 
Pseudomonas aeruginosa [13]. 

It is of interest to know that toothpaste according to M. Efstratiou 
et al. [25] significantly reduces contamination of toothbrushes, 
instead Nuvvula et al. [7], he says that toothpaste does not eliminate 
all microorganisms, but limits the microbial load on toothbrushes 
and therefore helps to inhibit periodontal pathogens and control 
the risk of bacterial infection. Therefore, the population should 
not settle for the exclusive use of toothpaste for pollution control,   
but should also supplement with sterilization techniques such   
as those mentioned above.

The possible limitations of this research could have been   
as follows: the study of a fairly heterogeneous sample, hence 
not having obtained significant values or statistical correlations; 
the number of samples studied; the use of chlorhexidine   
for 10 minutes, as the bristles could have been maintained longer 
and perhaps the negativization of the samples studied could 

Table 3. Contamination after adding Total Chlorhexidine
!"#$%&" 3. '"()*+,-,%- ./0$- 1/#"2$-,%* /#3-(/ 4$/)(-50%1%,"

Contamination after adding Chlorhexidine
!"#$%&'(')( *+,-( .+/"0-(')% 1-+$#(2,).)'" Total

3/4((Negative
35,65,506(5

Usual microbiota
3/78'"% 9)2$+/)+5"

GNB
:3;

Pollution results
<(&6-=5"57 *+ 
&"#$%&'(')>

Negative
35,65,506(5

Count
?),-+

7 0 0 7

% 100,0% 0 0 100,0%

Usual microbiota
3/78'"% 9)2$+/)+5"

Count
?),-+

11 10 0 21

% 52,4% 47,6% 0 100,0%

Gram negative bacillus
GNB

:$"9-+5$)@"5(-='7( /"@)--7
:3;

Count 
?),-+

3 2 3 8

% 37,5% 25,0% 37,5% 100,0%

Total
3/4((

Count
?),-+

21 12 3 36

% 58,3% 33,3% 8,3% 100,0%
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have been achieved; memory bias, as several study participants 
first stated that they did not accurately remember the months   
of toothbrush use and therefore pointed to an approximate figure; 
and finally, the information obtained in the surveys when asked 
about the existence of cavities, because there will probably be 
people who could have answered badly and sbiased the data 
involuntarily, because they are basically not diagnosed with cavities   
for no keep track of the dentist and therefore they think they are exempt  
from it. 

Conclusions

- In 75% of toothbrush samples, despite being apparently well 
preserved, microorganisms of usual microbiota were isolated 
from the mouth and gram negative bacilli.

- All electric toothbrushes were contaminated by usual mouth 
microbiota and gram-negative bacilli.

- Solutions with chlorhexidine have been shown to decrease 
the bacterial load of toothbrushes by it would be advisable   
to recommend their use as a disinfection method.
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