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ABSTRACT: Hepatitis C virus (HCV) is transmitted mainly by parenteral route, although, some studies have 

pointed the potential of transmission by sharing infected instruments, like toothbrushes. The aim of this study was to 
investigate the knowledge about viral transmission among HCV infected individuals and attitudes regarding toothbrush 
care. A cross-sectional study was conducted among 112 HCV-infected individuals from Uberlandia City, Minas Gerais 
State (Southeast Brazil). Data were collected through a questionnaire containing demographic data and other questions 
(correct responses were given one point, incorrect and uncertain responses were given zero point) about knowledge of 
HCV transmission (6 items in total; scores lower than 4 points indicated poor knowledge level and scores equal or higher 
than 4 indicated good knowledge level); attitudes regarding toothbrush care (7 items; scores 0 to 3 indicated inadequate 
attitudes, and scores higher than 3 indicated adequate attitudes). The statistical analysis included Chi-square test, Exact 
Fisher’s test and Maximum Likelihood Estimation (p < 0.05 was considered significant). Out of the 112 questionnaires 
distributed, 85 (response rate: 75.9%) were included. Most individuals were male (60%), Caucasian (69.4%), aged more 
than 51 years (51.7%), had attended pre-school (35.1%), and had incomes up to $525.2 per month (49.4%). Fifty four 
percent of individuals showed good Knowledge level of HCV transmission; 43.5% did not identify HCV transmission 
through toothbrushes and 80% did not believe in HCV transmission by saliva. A significant association were observed 
between Knowledge level of HCV and age (p= 0.020); and education level (p= 0.000). Forty-five HCV-infected 
individuals (64.70%) had adequate attitudes regarding toothbrushes care. Significant associations were observed between 
toothbrush care level and: age (p= 0.005); education level (p= 0.000); and family income (p= 0.038). HCV-infected 
individuals showed good knowledge level about main aspects of HCV infection and adequate attitudes regarding 
toothbrush care. 
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INTRODUCTION 

 
Hepatitis C virus (HCV) infection is a 

serious public health problem and the main cause of 
chronic hepatic disease, cirrhosis, hepatocarcinoma, 
and liver transplant (LINGALA; GHANY, 2015). 
The chronic disease is associated with impairments 
in health-related quality of life (SOUZA et al., 
2015). Worldwide, 130–150 million individuals are 
chronically infected with HCV (WORLD HEALTH 
ORGANIZATION, 2015). In Brazil, HCV 
prevalence is 1.38% among individuals living in all 
geographical regions and among certain groups, 
such as beauticians and military personnel is less 
than 1% (PEREIRA et al., 2013; VILLAR et al., 
2014; VILLAR et al., 2015). 

HCV is transmitted by exposure to 
contaminated fluids through blood transfusion, 
organ transplants, use of injectable drugs, unsafe 
intercourse with an HCV-infected individual, 
administration of unsafe therapeutic injections, and 
occupational exposure to contaminated blood 
(ALTER, 2011). Non-parenteral methods of HCV 
transmission could be possible; for example, HCV 
RNA (Hepatitis C Virus - Ribonucleic Acid) and 
anti-HCV have been detected in saliva samples of 
patients with chronic HCV infection (CRUZ et al., 
2012; SOSA-JURADO et al., 2014), and HCV RNA 
has been detected among toothbrushes used by 
HCV-infected individuals, suggesting at least a risk 
of infection from sharing these objects (LOCK et 
al., 2006).  
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Because no HCV vaccine exists, prevention 
is the only safe approach to reduce HCV 
transmission. Many patients experience prejudice 
and discrimination from friends, family members, 
and health care providers (BRENER et al., 2015). 
Moreover, these patients fear transmitting the virus 
to family members (SGORBINI; O’BRIEN; 
JACKSON, 2009). Increasing individuals’ 
knowledge of modes of HCV transmission and 
changing their attitudes toward HCV infection could 
help to prevent the spread of HCV. 

Some studies have demonstrated different 
levels of knowledge of HCV infection among drugs 
users (SGORBINI; O’BRIEN; JACKSON, 2009; 
TRELOAR et al., 2013), homosexual men 
(DELVAUX et al., 2013; LAMBERS et al. 2014), 
and health professionals (BIANCO et al., 2013). 
Most individuals did not recognize the major modes 
of HCV transmission (CRUTZENA; GÖRITZ, 
2012; SALEH et al., 2014); approximately 10% of 
HCV-infected individuals could not identify a risk 
factor for acquiring HCV (ALTER, 2002). 

Few studies about HCV knowledge have 
been conducted among patients with chronic HCV 
infection (MARCHESINI et al., 2007; SHAH; 
ABU-AMARA, 2013; WU et al., 2015). Therefore, 
to the best of our knowledge, the aim of this study 
was to evaluated the knowledge about viral 
transmission among HCV infected individuals and 
attitudes regarding toothbrush care. 

 
MATERIAL AND METHODS 
 
Study design and setting  

This cross-sectional study was conducted 
among HCV infected individuals from Uberlandia 
City, Minas Gerais State (Southeast Brazil). 
Subjects were recruited at Ambulatory of Chronic 
Liver Pathologies of Clinics Hospital of University 
of Uberlândia, Minas Gerais State. This institution 
is a reference center for liver disease diagnosis in 
Minas Gerais State and receives about 190 HCV-
infected individuals per year.  
 
Study sample 

Sample size was calculated according to a 
probabilistic model considering finite population 
and a confidence level of 10% (FONSECA; 
MARTINS, 2001).24 The estimated number for the 
sample was 112 HCV-infected patients.  

Subjects were recruited from February to 
December 2016. Inclusion criteria were:  age 18 
years and/or older; not present physical, mental or 
cognitive disturbance; had chronic HCV infection 
defined by the presence of anti-HCV and HCV 

RNA in sera samples for more than 6 months, and 
formal consent to participate in the study.  

Exclusion criteria were not being infected 
with hepatitis B virus (HBV) or human 
immunodeficiency virus (HIV), or have other 
concomitant liver diseases.  

All individuals were selected after the 
analysis of medical records of patients with 
scheduled consultations at the hospital in the same 
period of data collection. On the scheduled date for 
consultation, all individuals were invited to 
participate; those who agreed to participate were 
interviewed individually in a confidential setting.  

A pilot study to verify the applicability of 
these instruments was first conducted on 11 
individuals with the same population characteristics. 
These patients were not included in the final sample. 

 
Ethical aspects 

The study was performed in accordance 
with the World Medical Association Declaration of 
Helsinki and was approved by the Ethical 
Committee in Human Research of Araçatuba Dental 
School. Respondents provided written consent 
before the research was initiated. 
 
Questionnaire 

Authors developed the questionnaire 
following a review of the literature on HCV aspects 
(ZEREMSKI et al., 2015) and pre-standardized it 
based on a sample of patients with chronic HCV 
infection. The questionnaire was divided into three 
topics: 1) demographic characteristics (i.e., age, 
gender, ethnicity, education level, occupation, civil 
status, and family income), 2) knowledge of HCV 
transmission, and 3) attitudes regarding toothbrush 
care. 

Correct responses were given one point, 
incorrect and uncertain responses were given zero 
point. The section regarding HCV knowledge 
consisted of 6 items in two formats: 4 yes/no 
questions and 2 multiple choice questions requiring 
one or more answer. Scores lower than 4 points 
indicated poor knowledge level and scores equal or 
higher than 4 indicated good knowledge level. 

The section about attitudes regarding 
toothbrush care consisted of consisted of 7 questions 
in two formats: 4 yes/no questions and 3 multiple 
choice questions requiring one answer. Adequate 
attitudes were given one point, and inadequates 
were given zero point. Scores 0 to 3 indicated 
inadequate attitudes, and scores higher than 4 
indicated adequate attitudes. 

At the end of the interview, the participants 
of the study were informed about correct answers. 
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Statistical analysis 
Data were analyzed using SPSS version 16 

(IBM Inc., USA), yielding descriptive statistics (i.e., 
mean, frequency) and comparison means (i.e., one-
way χ2 test, Exact Fisher’s test). A p-value less than 
0.05 was considered statistically significant. 

 
 
 
 

RESULTS 
 
Social and demographics characteristics 

Out of the 112 individuals invited to 
participate of this study, 85 (response rate: 75.9%) 
agreed. Most individuals were male (n=51; 60%), 
Caucasian (n=59; 69.4%), married (n=49; 57.6%), 
and older than 51 years (n=44; 51.7%). They had a 
family income up to US$ 525.2 per month (n= 42; 
49.4%) and had pre-school (n=56; 35.1%) (Table 1).  

 
Table 1. Bivariate analysis regarding knowledge level of HCV infection in the population studied. 

Knowledge level   of HCV infection 

Characteristic  

Male Gender 
(n=24)  

Female Gender 
(n= 22)  

Study population 
(n=85)  

Good  Poor p-value Good  Poor p-value Good  Poor p-value 
n % n % 

 
n % n % 

 
n % n % 

 
Age (years) 

 
    

 

0.147** 

   
  

18–40 10 41.7 4 14.8 

0.018** 

5 22.7 - - 15 32.6 4 10.3 

0.020 
41–50 3 12.5 9 33.3 5 22.7 5 41.7 8 17.4 14 35.9 
51–60 9 37.5 6 22.2 6 27.3 3 25 15 32.6 9 23.1 
>60 2 8.3 8 29.6 6 27.3 4 33.3 8 17.4 12 30.8 
Marital status 

         

0.287** 
Married 16 66.7 20 74.1 

0.894** 

9 40.9 4 33.3 25 54.3 24 61.5 

0.321** 
Single  5 20.8 5 18.5 7 31.8 4 33.3 12 26.1 9 23.1 
Widowed 2 8.3 1 3.7 5 22.7 1 8.3 7 15.2 2 5.1 
Divorced  1 4.2 1 3.7 1 4.5 3 25 2 4.3 4 10.3 
Ethnicity  

        
0.265* Caucasian  19 79.2 18 66.7 

0.318 
16 72.7 6 50 35 76.1 24 61.5 

0.147 
Non-Caucasian 5 20.8 9 33.3 6 27.3 6 50 11 23.9 15 38.5 
Education level 

    

0.001** 
Pre-school 2 8.3 15 55.6 

0.000** 

7 31.8 2 16.7 9 19.6 17 43.6 

0.000** 
Primary school  5 20.8 6 22.2 2 9.1 9 75 7 15.2 15 38.5 
Secondary school  12 50 6 22.2 11 50 1 8.3 23 50 7 17.9 
College 5 20.8 - - 2 9.1 - - 7 15.2 - - 
Family income (per 
month)     

0.895** 
< US $525.2 8 33.3 15 55.6 

0.171 

12 54.5 7 58.3 20 43.5 22 56.4 

0.39 
US $525.2 to US $ 
787.8 

11 45.8 6 22.2 7 31.8 4 33.3 18 39.1 10 25.6 

>US$ 787.8 5 20.8 6 22.2 3 13.6 1 8.3 8 17.4 7 17.9 
* Exact Fisher’s test  
** Maximum Likelihood 
Estimation  

 
HCV knowledge 

Only 23.5% (n=20) of HCV-infected 
individuals knew the main modes of HCV 
transmission. The most cited modes were 
contaminated syringe (n=81, 95.3%) and blood 
transfusion (n=60, 70.6%).  

Eight (9.4%) HCV-infected individuals did 
not answer that bacteria, fungi, or viruses could be 
transmitted from the oral cavity to the toothbrush. 
Among individuals who believed that diseases 
caused by bacteria, fungus, or virus could be 
transmitted from the oral cavity to the toothbrush, 

only 15.3% (n=13) were able to mention the name 
of some diseases; the most commonly named 
diseases were herpes (n=5), hepatitis (n=3), and 
gingivitis (n=2).  

Regarding the transmission of infectious 
agents (bacteria, fungus, or virus) from toothbrush 
to oral cavity, 5.9% (n=5) of HCV-infected 
individuals did not believe in this possible mode of 
HCV transmission. Additionally, 43.5% (n=37) of 
the individuals did not believe that HCV could be 
transmitted through toothbrushes and 20% (n=17) 
believed in HCV transmission by saliva. 
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Fifty-four percent (n=46) of HCV-infected 
individuals showed good knowledge level of HCV. 
A significant association were observed between 
Knowledge level of HCV of males individuals and 
age (p= 0.018); knowledge level all study 
population and age (p= 0.020); Knowledge level of 
HCV and education level of males (p= 0.000), 
females (p= 0.001) and all study population (p= 
0.000) (Table 1).  

No significant association were observed 
between knowledge level of HCV and toothbrush 
care level (p= 0.309). 

 
Toothbrush care 

Table 2 shows data regarding attitudes 
concerning the use of toothbrushes. All study 
participants reported that they washed their 
toothbrushes under running water after use. Among 

the HCV-infected individuals, 60% (n=51) affirmed 
that after brushing their teeth, they washed the 
toothbrush under running water before storing it; 
25.9% (n=22) washed it and scrubbed the bristles 
with their fingers to eliminate excess water; and 
7.1% (n=6) washed it and hit it on the bathroom 
sink to remove excess water.  

Forty-five HCV-infected individuals 
(64.70%) had adequate attitudes regarding 
toothbrushes care. Significant associations were 
observed between toothbrush care level of male 
gender and age (p= 0.002); toothbrush care level of 
all study sample and age (p= 0.005); toothbrush care 
level of male gender and education level (p= 0.002); 
toothbrush care level of all study sample and 
education level (p= 0.000); and toothbrush care 
level of all study sample and family income (p= 
0.038).

 
Table 2. Attitudes regarding toothbrush care among HCV-infected individuals.  

Variables 

HCV-infected 
individuals 

(n=85) 
n % 

Toothbrushing frequency (per day)  
   Once 5 5.9 
   Twice 35 41.2 
   Three times 30 35.3 
   More than three times  15 17.7 
Toothbrush sharing frequency   
   Once a month 8 9.4 
   Once every 2 to 3 months 38 44.7 
   Once every 3 to 4 months 19 22.4 
   Once every 4 to 5 months 6 7.1 
   Once every 6 months to 1 year 13 15.3 
   Once a year 1 1.2 
Toothbrush sharing  
  No 70 82.4 
  Yes  15 17.7 
Use of antiseptic solution for washing toothbrush 
   No 81 95.3 
   Yes 4 4.7 
Type of storage of toothbrush  
   Bathroom shelf  36 42.4 
   Horizontally on bathroom sink  2 2.4 
   Inside a holder on bathroom sink 36 42.4 
   Other local 11 12.9 
Use of toothbrush holder    
   No 43 50.6 
   Yes 42 49.4 
Type of toothbrush holder   
   Shared  26 62 
   Single  16 38 
   Uncovered 23 55 
   Covered 19 45 

HCV, hepatitis C virus 
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DISCUSSION 
 
This study investigated knowledge about 

HCV transmission and attitudes regarding 
toothbrush care among HCV-infected individuals. 
Most individuals demonstrated good knowledge 
about HCV. This finding may be explained by the 
fact that patients with HCV seek to acquire 
knowledge about the disease after being diagnosed. 
Previous research has also shown that patients from 
the United States and China have good knowledge 
of HCV (WU et al., 2015), however, permanent 
health education must be way to improve the 
knowledge level of patients and the population 
general about viral hepatitis (VILLAR et al., 2015). 

Instruments containing HCV particles, like 
toothbrushes could be a potential method for viral 
transmission like previously reported (KOSAI; 
IWAI; MIURA, 1989; LOCK et al, 2006). 
Toothbrushes are essential to reduce biofilm and to 
maintain oral health (YAACOB et al., 2014); 
however, a theoretical risk of infection exists by 
sharing toothbrushes (LOCK et al., 2006). Although 
most HCV-infected individuals in this study 
believed in possible transmission of pathogens from 
the oral cavity to toothbrushes or vice versa, only a 
small percentage of respondents named a disease 
that they believed could be transmitted.   

Only 20% (n=17) of individuals reported 
that HCV could be transmitted by saliva. Although 
HCV RNA has been detected in the saliva of 
patients infected with HCV (SOSA-JURADO et al., 
2014), the transmission of virus by this fluid were 
not well established. However the presence of 
injuries in oral cavity associated to absence of 
biosafety practices during dental treatment could be 
a risk factor for HCV transmission due to the 
presence of contaminated blood during dental 
procedures (GARBIN et al., 2014). 

The American Dental Association 
recommends that consumers brush their teeth at 
least twice a day; replace toothbrushes every 3–4 
months or sooner if the bristles become frayed with 
use; not share toothbrushes to avoid exchanging 
body fluids or microorganisms between users; 
remove excess paste and debris by rinsing the 
toothbrush under water after use; store toothbrushes 
upright if possible and let them air dry; and not 
routinely cover toothbrushes or store them in closed 
containers (AMERICAN DENTAL 
ASSOCIATION, 2005). 

In the study, most individuals showed 
adequate attitudes regarding toothbrush care and 
reported that they replaced toothbrushes in the 
correct frequency (every 3–4 months). This period is 

recommended for toothbrushes replacement, since 
longer period of use contributes to the proliferation 
of microorganisms (AMERICAN DENTAL 
ASSOCIATION, 2005). 

The majority of HCV-infected individuals 
did not use antiseptic solutions, which could be 
attributed either to lack of knowledge of the 
importance of disinfecting toothbrushes after use or 
to the high cost of such solutions. Antiseptic 
solutions could provide an effective way to reduce 
HCV infection rates and minimize the risk of cross-
infection through toothbrushes (AMERICAN 
DENTAL ASSOCIATION, 2005). Ciesek et al 
showed that glutaraldehyde at 0.5% and peracteic 
acid at 0.05% were able to completely inactivate 
HCV within a 1-min incubation time (CIESEK et 
al., 2010). 

In situations where an individual has a 
systemic disease that may be transmissible by blood 
or saliva, the American Dental Association 
recommends rinsing toothbrushes with an 
antibacterial mouthrinse before brushing to prevent 
or decrease bacterial growth; additionally, soaking 
them in an antibacterial mouthrinse after use may 
decrease bacterial growth (AMERICAN DENTAL 
ASSOCIATION, 2005). 

Regarding the resistance of HCV, culture of 
cells originating from HCV (HCVcc) can remain 
infectious for up to 6 weeks when stored at 
temperatures of 4°C and 22°C, supporting the 
hypothesis of potential transmission from fomites. 
Thus, exposure to blood or body fluids 
contaminated with HCV, such as saliva, even after a 
long period, is a risk factor for HCV infection 
(AMERICAN DENTAL ASSOCIATION, 2005). 
To help prevent HCV transmission, individuals 
should correctly clean, disinfect, and store 
toothbrushes and not share them. 

Most individuals stored toothbrushes 
inadequately in bathroom cabinets, atop bathroom 
sinks, or inside toothbrush holders, which were 
often shared, increasing the risk of cross-infection 
(GARBIN et al., 2014). The conditions for storing 
toothbrushes play an important role in the survival 
of pathogens (FRAZELLE; MUNRO, 2012). 

This study has some limitations:  the 
inclusion of outpatients from one single center; and 
the and the response rate. 

 
CONCLUSIONS 

 
Most HCV-infected individuals showed 

good knowledge level of HCV and believed that 
there was a risk of infection through toothbrushes, 



1386 
A cross sectional study…  GARBIN, C. A. S. et al. 

Biosci. J., Uberlândia, v. 33, n. 5, p. 1381-1388, Sept./Oct. 2017 

although the minority believed that HCV could be 
transmitted through the saliva.  

Most of individuals showed adequate 
attitudes regarding toothbrush care; however, it is 
important to emphasize that the majority of 
individuals did not use did not use antiseptic 
solutions in order to minimize the risk of cross-
infection through toothbrushes. 
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RESUMO: O vírus da hepatite C (HCV) é transmitido principalmente por via parenteral, entretanto, estudos 
têm apontado o potencial de transmissão do HCV por vias não parentais, tal como por meio do compartilhamento de 
objetos contaminados, como as escovas dentárias. O objetivo deste estudo foi investigar o conhecimento sobre a 
transmissão viral e as atitudes em relação aos cuidados com as escovas dentárias entre indivíduos infectados com HCV. 
Trata-se de um estudo transversal realizado com 112 indivíduos, em Uberlândia, Minas Gerais (região sudeste do Brasil). 
Os dados foram coletados através de um inquérito contendo questões sobre os dados demográficos e outras questões 
(respostas corretas receberam um ponto, respostas incorretas e incertas receberam zero ponto) sobre o conhecimento da 
transmissão do HCV (6 itens no total; pontuações inferiores a 4 indicaram um nível de conhecimento pobre e pontuações 
igual ou superior a 4 indicaram um bom nível de conhecimento); atitudes em relação ao cuidado com as escovas dentárias 
(7 itens; pontuações de 0 a 3 indicaram atitudes inadequadas e superiores a 3 indicaram atitudes adequadas). A análise 
estatística incluiu os testes: Qui-quadrado, exato de Fisher e estimação de máxima verossimilhança (p <0,05 foi 
considerado significativo). Dos 112 questionários distribuídos, 85 foram incluídos (taxa de resposta: 75,9%). A maioria 
dos indivíduos era do sexo masculino (60%), com idade acima de 51 anos (51,7%), havia concluído apenas a pré-escola 
(35,1%) e tinha renda de US$ 525,2 por mês (49,4%). Entre os pacientes, 54% apresentaram um bom nível de 
conhecimento sobre a transmissão do HCV; 43,5% não acreditavam na transmissão do vírus por meio das escovas 
dentárias e 80% não acreditaram na transmissão do HCV pela saliva.  Verificou-se associação significativa entre o nível 
de conhecimento sobre o HCV e: idade (p = 0,020); nível de escolaridade (p = 0,000). Quarenta e cinco indivíduos 
(64,70%) apresentaram atitudes adequadas em relação aos cuidados com escovas dentárias. Foram observadas 
associações significativas entre o nível de cuidado em relação às escovas e: idade (p = 0,005); nível de escolaridade (p = 
0,000); renda familiar (p = 0,038). Os indivíduos infectados pelo HCV mostraram um bom nível de conhecimento sobre 
os principais aspectos da infecção pelo vírus e atitudes adequadas em relação aos cuidados com as escovas dentárias.  
 

PALAVRAS-CHAVE: Hepacivírus. Conhecimento. Saliva. Escovação Dentária. Transmissão. 
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