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Abstract

Background: Since manicure and pedicure professionals are exposed to blood and to other human body fluids, these workers are
susceptibile to hepatitis viruses (HBV, HCV) when they fail to follow standard safety procedures (SSP) in their work routine. Knowl-
edge on SSP is one of the main factors to reduce contamination risks.
Objectives: The current study investigated correlations between knowledge on SSP and the occurrence of HBV/HCV in mani-
cure/pedicure professionals working at beauty salons in Maringá (Paraná-Brazil).
Methods: A cross-sectional study was conducted between March 2015 and March 2016. Beauty salons (n = 30) were visited and 150
professionals completed a questionnaire and a rapid test for HBV/HCV detection.
Results: Data indicated that there were no correlations (P < 0.01) between knowledge about transmission and prevention of viral
hepatitis and professional behaviors of manicure/pedicure in beauty salons of Maringá. There was low adherence (P < 0.01) to SSP
and to procedures that would guarantee an adequate sterilization of the materials used. One out of 150 individuals showed reactivity
for HBV (genotype D by HBV DNA).
Conclusions: Manicure and pedicure professionals in Maringá were aware of the correct procedures to warrant personal protec-
tion, yet such knowledge is not adequately applied in their work routine.
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1. Background

Hepatitis affects a large number of individuals and is
acknowledged as a public health problem (1). Approxi-
mately, 257 and 71 million people worldwide have been in-
fected by hepatitis B (HBV) and C (HCV) virus, respectively
(2), while several virus types have killed about one million
people.

Although hepatitis may be caused by different etio-
logical agents, there is one general and common hepa-
totropism among them. Furthermore, agents may reveal
clinical-laboratorial similarities despite their different epi-
demiologies (3). Great progress in the prevention and con-
trol of viral hepatitis has occurred during the last decades,
comprised of the identification of viral agents, develop-

ment of specific laboratory tests, individual infection test
screening, and the emergence of protective vaccines (4, 5).

The number of infected patients in Brazil is unknown
(3). Lack of precise statistics is generally related to the fail-
ure of health authorities in several states and municipali-
ties to identify the etiologic agent through laboratory tech-
niques in molecular biology (4). However, an increasing in-
tegration of states and municipalities in surveillance and
control programs coupled with partnership of research
groups will provide more reliable national databases (5, 6).

Hepatitis B Virus and HCV may be transmitted by
unprotected sexual intercourse and through parenteral
routes, sharing syringes, needles and non-sterilized surgi-
cal materials (6). However, unprotected sexual intercourse
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in the transmission of hepatitis C has not received enough
attention due to the fact that the infection route has been
considered less important (2, 7).

A common habit among Brazilian women is the re-
moval of cuticles from the fingernails and toenails prior
to the application of nail polish. In Brazil, such proce-
dures are normally performed in beauty salons by special-
ized professionals, known as manicure and pedicure pro-
fessionals. Consequently, Brazilian manicure and pedicure
professionals are more susceptible to hepatitis virus (HBV,
HCV) when they fail to follow standard safety procedures
(SSP) in their working routine. Infection mainly occurs
when professionals handle non-sterilized or inadequately
sterilized materials (pliers, wooden sticks) and when they
do not use personal protective equipments (PPE) (8). Pliers
and wooden sticks are actually the main means of trans-
mission of the disease (9).

Taken into account that there are no scientific work, at
least until now, that has objectified the investigation be-
tween knowledge on the use of PPE and the occurrence of
hepatitis (HBV, HCV) in manicure and pedicure profession-
als working in Maringá, PR, Brazil, and considering the im-
portance of this data in public health policies of develop-
ing countries, the current study was conducted to deter-
mine whether manicure and pedicure professionals work-
ing in Maringá use their knowledge about PPE in their daily
practice to protect themselves from HBV or HCV infections.
The occurrence of HBV and HCV in manicure and pedicure
professionals that participated in current work was also in-
vestigated.

2. Methods

The current study was approved by the Committee for
Ethics in Research with Humans Beings of the Universi-
dade Estadual de Maringá (ECRDH-UEM-1.573.796). The data
(31st March 2015 to 31st March 2016) analyzed in the current
work were obtained from a questionnaire administered to
manicures and pedicures professionals over 18 years old (n
= 150) living in Maringá city (Paraná state, South of Brazil)
that agreed to participate in the study. The answers ob-
tained by the application of the questionnaire were com-
pared with the behaviors of the professionals in their work
places. Such study could verify how knowledge about PPEs
is regularly applied by manicure/pedicure professionals in
their work environments. Immunochromatography virus
test was also applied for rapid screening of HBV and HCV.

2.1. Minimal Ideal N Number

Open Source Epidemiologic Statistics for Public Health
(OpenEpi- 3.01) (10) was used to determine the minimal
sample size to be used in this study. Serum prevalence

for HBV (9.59% for anti-HBc and 0.48% for HBsAg) and HCV
(1.19% for anti-HCV) (1) markers in the capital cities of the
states in southern Brazil (Paraná, Santa Catarina and Rio
Grande do Sul) were taken in account to calculate the sam-
ple size. Although the minimum number was 126 (P <
0.05), a greater number (150) of individuals participated in
the current study. Socio-demographic data and knowledge
on HBV and HCV infections (transmissibility and preven-
tion methods) were obtained from responses in a specific
questionnaire (11, 12). The epidemiological occurrences of
HBV and HCV in the manicure and pedicure population
was studied by blood sample collection.

2.2. Analyses from Blood Sample Collection

The lateral immunochromatography virus test was
used that permitted a rapid screening test (HBsAg) to
detect HBV (VIKIA® HBsAg, bioMérieux SA, Marcy-L’etoile,
France) and HCV (WAMA Diagnostica, São Carlos SP Brazil).
When positive, the blood sample was confirmed serologi-
cally at the Testing and Counseling Center (CTA) and at the
Clinical Analyses and Research Laboratory (LEPAC) of Uni-
versidade Estadual de Maringá. Serum and plasma aliquots
were removed from the samples and stored at -80°C un-
til serological tests were performed. Since only one of 150
professionals participating in the study had positive re-
sults for HBV (HBsAg) rapid screening test, the blood sam-
ple was collected from venous access in the arm. HBsAg
and total anti-HBc serological markers were collected for
HBV confirmation or exclusion by chemiluminescent mi-
croparticle immunoassay (CMIA) (Abbott, Diagnostics Di-
vision, Wiesbaden, Germany), real-time polymerase chain
reaction (qPCR) with Abbott RealTime VHB kit (Abbott Lab-
oratories of Brazil Ltda, Division of Diagnostics; sensitivity
> 12 IU/mL and m2000sp and m2000rt automation) and
genotyping sequencing methodology.

2.3. Detection, Sequencing and Phylogenetic Analysis of HBV
DNA Sequences

DNA extraction of HBV was performed by the QIAmp®

DNA Mini Kit (QIAGEN, Courtaboeuf, France). DNA was am-
plified by nested-PCR reaction, involving S-polymerase (S-
Pol) gene region (primers PS3132F - 5’-CCT YGC HTC YAC CAA
TCG-3’; nt 3132-3151/2920R - 5’-ACG TCC YKC KHA GDA TCC AG-
3’; nt 1417 - 1398; PS3201F - 5’-CAY CCH CAG GCM ATG CAG
TGG -3’; nt 3201-3221 / P1285R - 5’-CWA GGA CCG CAG TAT GG
-3’; nt 1285-1266) of 1306 base pairs. Polymerase chain reac-
tion fragments were observed under ultraviolet light with
1% agar gel electrophoresis and stained with ethidium bro-
mide.
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2.4. Sequencing of S/Pol (RT Domain) Regions

The technique of the current study to obtain sequenc-
ing of S/Pol (RT domain) was that of Sanger (1977). Ac-
cording to ABI PrismR BigDyeTM Terminator kit (Applied
Biosystems), dideoxynucleotides (ddNTPs) containing flu-
orescent labels was employed. Three pairs of primers, gen-
erating sequences around 500 bp superimposable at both
ends, were used: 1- PS3132F (5’-CCT YGC HTC YAC CAA TCG-
3’; Nt 3132-3151) and HBV477R (5’-GGA CAV ACG GGC AAC ATA
CCT T-3’; nt 477-456); 2- L372 (5’-TCG YTG GAT GTR TCT GCG
GCT TTT-3’; nt 370-396) and RADE2M (5’-TGR CAN ACY TTC
CAR TCA ATN GG-3’; 3- P781F (5’-GAR TCC CTT TWT RCC KCT
RTT ACC-3’; nt 781-804) and P1285R (5’-CWA GGA CCG CAG
TAT GG-3’, nt 1285-1266). Electrophoresis and fluorescence
reading of DNA molecules were performed on ABI 3500 au-
tomated sequencer (Applied Biosystems, Foster City, CA).

2.5. Gene Sequence Analysis

Genetic sequences were analyzed for quality by Phred-
Phrap program, and consensus sequence of each sample
was assembled by the CAP3 program. Identification of
HBV genotype and sub-genotype was performed by consen-
sus sequence similarity analysis with the NCBI sequence
database, using the nucleotide blast tool (Basic Local Align-
ment Search Tool).

2.6. Statistical Analysis

Chi2 and Fisher tests (SAS 4, Statistical Analysis System,
version 9.3) (13) were used to compare data at P < 0.05 sig-
nificance.

3. Results

Questionnaire and previous interviews verified that
the manicure and pedicure professionals (n = 150.0, 96.0%
manicure and 4.0% pedicure exclusively), who accepted to
participate in current study, were all females, aged 30 to 39
years (n = 75; 50.3%), married (n = 80; 53.6%), living in rented
residence (n = 98, 66.2%), with a family receiving from one
to three Brazilian minimum wages (n = 64, 44.4%) and in-
dividual income of one to three Brazilian minimum wage
(n = 132, 88.6%) (Table 1). Furthermore, it was verified that
50.4% of the professionals had less than 10 years of work ex-
perience (Table 2). Furthermore, 34.9% (52) declared to be
single and 19.2% (23) admitted to having sexual intercourse
with partners, who were not using condoms (Table 2).

Ninety-four (62.7%) out of 150 interviewed profession-
als reported that they obtained knowledge on hepatitis B
and C acquisition and transmission from different sources
(TV, magazines, newspapers); only 40 (42.6%) profession-
als attended courses to obtain such information (Table 3).
Sixty-six (36.0%) out of 94 professionals reported that the

Table 1. General Characteristics of the Study Participants

Characteristics No. (%)

Age

< 30 59 (39.60)

30 - 49 75 (50.34)

≥ 50 15 (10.07)

Civil status

Married 80 (53.69)

Separated 14 (9.40)

Single 52 (34.90)

Widow 3 (2.01)

Number of residents

1 to 3 98 (66.22)

4 to 7 42 (28.38)

8 to 10 1 (0.68)

Alone 7 (4.73)

House

Rented 76 (51.35)

Own 6 (4.05)

Lent 66 (44.59)

Level of education

Below-high-school 42 (28)

High school diploma 89 (59.33)

Academic 19 (12.67)

Total income

1 minimun wage 6 (4.17)

1 - 3 minimun wage 61 (42.36)

3 - 6 minimun wage 64 (44.44)

6 - 9 minimun wage 9 (6.25)

9 - 12 minimun wage 4 (2.78)

Income

1 minimun wage 7 (4.70)

1 - 3 minimun wage 132 (88.59)

3 - 6 minimun wage 10 (6.71)

Worrk

Manicure 144 (96.00)

Other 6 (4.00)

Years of work

< 5 31 (21.09)

5 to 9 43 (29.25)

10 to 14 20 (13.61)

15 to 19 20 (13.61)

> 20 33 (22.45)

main form of transmission was contact with blood (Table
3). However, 49 (43.0%) did not know the answer to the
question (Table 3). Although 55 (36.2%) out of a total of 94
professionals, answered that vaccine against HBV was the
main form of prevention, 87 (58.0%) failed to take the vac-
cine and 94 (62.7%) professionals felt exposed to the disease
(Table 3).

Standard wear for manicure and pedicure profession-
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Table 2. Distribution of Salon Professionals (Manicure/Pedicure) According to Sexual Intercourse Without Condoms, Schooling and Marital Statusa

Intercourse Without the Use of Condom P Value

No Yes

Schooling < 0.001b

Under 8 years 1 (3.5) 23 (19.0)

Over 8 years 28 (96.5) 98 (81.0)

Marital status < 0.001b

Married 0 (0.0) 80 (66.7)

Single 29 (100.0) 23 (19.2)

Other 0 (0.0) 17 (14.1)

aValues are expressed as No. (%).
bChi-square association test. Significance level at 95% confidence.

Table 3. Distribution of Salon Professionals (Manicure/Pedicure) According to the Relationship Between Schooling and Knowledge of the Disease and Other Associated
Variablesa

Knowledge of HBV and HCV P Value

No Yes

Exposure to disease < 0.001b

I don’t know 2 (3.6) 7 (7.5)

No 47 (83.9) 0 (0.0)

Yes 7 (12.5) 87 (92.5)

Schooling < 0.001b

Under 8 years 22 (39.3) 2 (2.1)

Until 8 years 34 (60.7) 92 (97.9)

Vaccination < 0.001b

No 43 (87.8) 44 (46.8)

Yes 6 (12.2) 50 (53.2)

Use of nail file < 0.001b

One for each customer 1 (1.8) 59 (62.8)

One for all customers 55 (98.2) 35 (37.2)

Use of cuticle pusher < 0.001b

One for each customer 1 (1.8) 56 (59.6)

One for all customers 55 (98.2) 38 (40.4)

Is vaccine a preventive method? < 0.001b

No 55 (98.2) 75 (79.8)

Yes 1 (1.8) 19 (20.2)

aValues are expressed as No. (%).
bFisher’s Exact test. Significance level at 95% confidence.

als in the current study comprised of a long-sleeve lab coat,
a pair of gloves used for each client, correct procedures
for hand hygiene, use of closed shoes during work, nail
file for each client, cuticle pusher for each client, and cu-
ticle pliers and cuticle stick for each client. However, 130
(82.7%) professionals did not use a lab coat, 131 (77.3%) did

not wear gloves, 84 (56.0%) did not practice hand hygiene,
101 (67.3%) did not wear closed shoes, 90 (60%) used nail
files, 93 (62.0%) used cuticle pusher, 78 (52.0%) used cuticle
pliers, and 72 (48.0%) used the same cuticle stick for several
clients (Table 3).

Other risk behaviors observed, which did not comply
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with biosafety norms, were also checked. They included
the use of the same pair of gloves to manipulate cuticles
and other objects (7% to 18.9%), not covering the lab coat
sleeves with gloves (28% to 75.6%), failing to disinfect gloves
(7% to 18.9%), failing to take gloves off immediately at the
end of the service (17% to 46%), and failing to wash hands
prior to donning gloves (20% to 54%) (Table 4).

Taking into consideration standard use of autoclave
and best temperature and sterilization time of materials
for each client, the current study demonstrated that 123
(82.0%) of the 150 professionals under analysis used an au-
toclave as a sterilization method, yet 130 (86.7%) did not
know, which was the best time and temperature for the
sterilization of each equipment. None (0%) used alcohol
(70%) to disinfect the table in spite of schooling level and
knowledge of the disease.

It was verified that there was a close correlation (Table
5) between schooling level and the correct use of closed
shoes, towels for each client, gloves, lab coat, and auto-
claves. In fact, 20 professionals (99.0%) with higher educa-
tion complied with biosafety criteria.

Hepatitis B Virus in only one professional (0.7% of indi-
viduals analyzed) belonged to genotype D.

4. Discussion

Several professionals working in beauty salons had
general knowledge on the risks of disease transmission
proper to their activities. In spite of this, they adopted
risk behavior that conflicts with correct theoretical knowl-
edge, or rather, a significant majority of these individuals
failed to use lab coats, gloves, closed shoes, and practice
of hand hygiene. Furthermore, it has also been detected
that 90 professionals used nail files, cuticle pusher (93),
cuticle pliers (78), and cuticle stick (72) in more than one
client. Contrary to declared knowledge on the risk of dis-
ease transmission in their professional routines, it has also
been observed that their behavior was not according to
biosafety norms. In fact, 39% of the professionals used the
same pair of gloves to manipulate cuticles and other ob-
jects, 75.6% did not cover the lab coat sleeves with gloves;
19% did not discard gloves after use, 46% did not remove
immediately their gloves at the end of service, and 54%
did not wash their hands prior to donning gloves. Results
discussed above are in accordance with previous reports
by other authors (14, 15), who revealed that manicure and
pedicure professionals featured low adherence for adopt-
ing biosafety norms and for using PPE. Furthermore, the
same studies have also revealed that the small number that
used PPE, failed to do so correctly.

Oliveira and Focaccia (12) reported that 66% of 100
manicure/pedicure professionals working in São Paulo,

Brazil, stated that hand washing is not in itself an impor-
tant activity to prevent infections. These data are similar
to those obtained by the current study since 44% of mani-
cure/pedicure professionals in Maringá failed to wash their
hands before attendance and after each care. Another im-
portant aspect detected in the current analysis was the pro-
fessionals’ scanty knowledge on HBV/HCV (62.7%) and their
transmission (57.0%). These results are similar to that of
Oliveira and Focaccia (12), who reported that 72% of man-
icure/pedicure professionals did not know the routes of
hepatitis B transmission, 93% did not know how to prevent
it, 85% did not know how hepatitis C was transmitted, and
95% did not know anything about hepatitis C prevention
methods. Furthermore, Oliveira and Focaccia (12) admit-
ted that only 3% of manicure/pedicure professionals had
knowledge of the manner of its transmission and what to
do to prevent the disease and other data. This study was
in accordance with the current data and the studies of Gar-
baccio and Oliveira (15) and Oliveira et al. (16).

Although 62.7% of respondents stated that they re-
ceived information on HBV/HCV through health courses
and campaigns, a low (37%) adherence to vaccination was
noted. These data suggest the need for greater health
attention during training courses for manicure/pedicure
professionals. Furthermore, it may be hypothesized that
beauty salons are not adequately prepared to train profes-
sionals. In fact, Oliveira and Focaccia (12) also registered
low adhesion to vaccination in these professionals in São
Paulo, Brazil.

A similar study conducted in Belo Horizonte MG Brazil,
by Garbaccio and Oliveira (17) also revealed low (34%) level
of adhesion of manicure/pedicure professionals to use of
closed shoes, uniforms or aprons over clothing (68.1%),
whilst 37% admitted they removed all the apparatus sets
during work. Other authors (8, 12, 18) also recorded pre-
dominance of inadequate practices by manicures.

Although 123 respondents admitted sterilizing of ma-
terials by an autoclave, only 20 had knowledge on the cor-
rect temperature and the appropriate sterilization time for
the equipments. Oliveira and Focaccia (12) reported that
60% of professionals working in the city’s districts used a
stove to sterilize the tools. However, only 7.14% of profes-
sionals using the stove knew the appropriate time and the
correct temperature. Furthermore, it has been reported
(13) that no professional, who used the autoclave, had any
knowledge on the correct time and temperature for ade-
quate sterilization of materials. de Melo and Isolani (8),
Moraes et al. (18) and Harumi Yoshida et al. (19) also em-
phasized the professionals’ low knowledge in the steriliza-
tion of materials. Since small skin lesions during shaving
may contaminate a razor (19) and small cuts on the hands
of clients (cuticles) may also contaminate the instruments,
the risk of contamination of clients and professionals in-
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Table 4. Distribution of Salon Professionals (Manicure/Pedicure) According to the Relationship Between the Use of Gloves and Other Hygiene Proceduresa

Gloves P Value

Correct Use Incorrect Use

Handling other objects < 0.01b

No 19 (100.0) 11 (61.1)

Yes 0 (0.0) 7 (38.9)

Covering the lab coat sleeve with gloves < 0.001b

No 10 (52.6) 18 (100.0)

Yes 9 (47.4) 0 (0.0)

Disinfecting of gloves < 0.01b

No 19 (100.0) 11 (61.1)

Yes 0 (0.0) 7 (38.9)

Removing gloves immediately after care < 0.001b

No 0 (0.0) 17 (100.0)

Yes 19 (100.0) 0 (0.00)

Washing hands prior to putting on gloves < 0.001b

No 2 (10.5) 18 (100.0)

Yes 17 (89.5) 0 (0.0)

aValues are expressed as No. (%).
bFisher’s Exact test. Significance level at 95% confidence.

creases when the instruments are reutilized (20).

It has also been verified that none of the professionals
performed correct disinfection of the work table, indicat-
ing lack of information on disinfection and sterilization
processes, and on the possible contamination of clients or
professionals. Harumi Yoshida et al. (19) also underscored
lack of knowledge in professionals on the difference be-
tween disinfection and sterilization.

Schooling level plays a key role in assessing equilib-
rium between practical use and theoretical information,
since all participants reported that they knew how to use
PPE, even though only twenty, with a university and/or spe-
cialization degree, used a lab coat and gloves correctly. A
study carried out in beauty salons of the city of Isfahan,
Iran, showed that the level of education may influence
knowledge on viruses and their transmission (21).

Although rapid HBV and HCV tests revealed only one
positive result for HBV, the information obtained in the
questionnaire showed that several professionals were sus-
ceptible to future infections. Data demonstrated perma-
nent neglect of professionals to use their individual protec-
tion apparatus set. The current results are different from
those obtained from manicure/pedicure professionals in
the city of São Paulo, Brazil, on this particular item. In
this case, one in ten manicure/pedicure professionals in-
terviewed had serologic markers for hepatitis B or C; 8%
had hepatitis B, and 2% were infected by hepatitis C (12).

Another study performed in the Brazilian Amazon region
showed the prevalence of HBV surface antigen (HBsAg) and
two (4%) out of 50 professionals presented positive results
for HBV surface antigen (HBsAg); 64% presented serologi-
cal scarring for hepatitis B, seven (14%) had anti-HBs anti-
body alone (vaccine immunity), and nine (18%) were sus-
ceptible to hepatitis B virus (22). The conflict between the
current results and those obtained by other authors (REF)
may be explained by the fact that distribution of infection
by HBV was lower in southern Brazil, specifically in Mar-
ingá (23).

The current study recorded genotype D in one profes-
sional. The occurrence of this particular genotype was ex-
pected since a study on HBV genotypes performed with
blood donors in the state of Paraná, Brazil, characterized
228 samples with D as the most common genotype (82.9%,
189/228) (24).

In general, the current study showed that HBV and HCV
infection risk associated with blood is still not well un-
derstood by many manicure and/or pedicure profession-
als working in beauty salons in Maringá PR Brazil. The
sterilization instruments used in commercial establish-
ments that offer public manicure/pedicure services have
presented important deficiencies related to cleaning and
sterilization. Since the current analysis showed several re-
sults similar to those obtained by other authors in other ar-
eas of Brazil (8, 12, 15-20) and in other parts of the world (14,
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Table 5. Distribution of Salon Professionals (Manicure/Pedicure) According to the Relationship Between Schooling and Knowledge of the Disease and Other Hygiene
Proceduresa

Schooling P Value

Under 8 Years Over Than 8 Years

Closed shoes < 0.01b

No 21 (87.5) 80 (63.5)

Yes 3 (12.5) 46 (36.5)

Towel use 0.001b

One for each client 0 (0.0) 84 (66.7)

One for all client 24 (100.0) 42 (33.3)

Availability of disposable gloves < 0.001b

No use of gloves 130 (100.0) 0 (0.0)

One for each client 0 (0.0) 20 (100.0)

Use of laboratory coat < 0.023b

No 24 (18.5) 106 (81.5)

Yes 0 (0.0) 20 (100.0)

Use of autoclave < 0.001b

No 21 (77.8) 6 (22.2)

Yes 3 (2.4) 120 (97.6)

Knowledge of HBV and HCV < 0.001b

No 22 (39.3) 34 (60.7)

Yes 2 (2.1) 92 (97.9)

aValues are expressed as No. (%).
bFisher’s Exact test. Significance level at 95% confidence.

20, 24-29), data suggested that the sources of information
used or offered to professionals working in beauty salons
seem to be only informative, since they practically have a
slight impact on risk behavior adopted by professionals in
beauty salons. In spite of this fact, only one case of hepati-
tis B virus contamination was recorded, revealing low virus
dissemination in the city of Maringá.

Acknowledgments

The authors wish to thank the professionals of the Ser-
vice of Specialized Assistance in DST/aids (SAE) of Secre-
tary of Health of municipality of Maringá for support of
the research. The authors also acknowledge the support
of the Commission for Improvement of Higher Education
Personnel (CAPES).

Footnotes

Authors’ Contribution: Amauri Donadon Leal Junior,
Eraldo Schunk Silva, Eliane A Biazon and Sonia Kaori
Miyamoto made substantial contributions to conception

and design, and/or acquisition of data, and/or analysis and
interpretation of data. Dennis Armando Bertolini partici-
pated in drafting of the article or revising it critically for
important intellectual content and gave final approval of
the version to be submitted and any revised version.

Ethical Considerations: This work was approved
by the Standing Committee on Ethics in Research
involving Human Beings of the State University of
Maring to evaluate human research in accordance
with Resolution No. 466 of December 12, 2012 on
Research Involving Human Beings/National Health
Council/Ministry of Health/Braslia/2012 (n: 1,573,796)
(http://www.saude.sp.gov.br/centro-de-referencia-e-
treinamento-dstaids-sp/pesquisa/comite-de-etica-em-
pesquisa/projetos-de-pesquisa-plataforma-brasil).

Financial Disclosure: There were no financial interests
related to the material in the manuscript.

Funding/Support: There was no funding/support related
to the material in the manuscript.

Hepat Mon. 2018; 18(11):e68158. 7

http://hepatmon.com


Prado GC et al.

References

1. Pereira L, Ximenes RAA, Moreira RC, Braga MC, Montarroyos UR. [Pop-
ulation based prevalence study os infections caused by A, B and C hep-
atitis virus in Brazilian capitals]. Recife: Universidade de Pernambuco.
2010;4(44). Portuguese.

2. World Health Organization. Global hepatitis report. 2017. Available
from: https://www.who.int/hepatitis/publications/global-hepatitis-
report2017/en/.

3. de Azevedo AO, dos Santos MM, Jerez-Roig J, de Souza DLB. [Incidence
of viral hepatitis in Brazil from 1997 to 2010]. Revista de Enfermagem
UFPE on line. 2015;9(4):7375–82. Portuguese.

4. Donalísio MR. [Brazilian endemic and epidemic diseases — prospects
of scientific investigation]. Rev Bras Epidemiol. 2002;5(3):226–8. Por-
tuguese. doi: 10.1590/S1415-790X2002000300002.

5. Ferreira CT, Silveira TR. [Viral Hepatitis: Epidemiological and preven-
tive aspects]. Rev Bras Epidemiol. 2004;7(4):473–87. Portuguese. doi:
10.1590/S1415-790X2004000400010.

6. Ministério da Saúde. Doenças infecciosas e parasitárias: Guia de bolso.
1. Brazil: SciELO Public Health; 2004. 213 p. Portuguese.

7. Maia LS, Maia LS, Cruvinel KPS. Transmissão das hepatites B e C.Rev Enf
Integr. 2011;4(1):716–30. Portuguese.

8. de Melo FCA, Isolani AP. Hepatite B e C: Do risco de contaminação por
materiais de manicure/pedicure à prevenção. SaBios-Revista de Saúde
e Biologia. 2011;6(2). Portuguese.

9. Geraldo Alckmin G, Guido Cerri G, Boulos M, Cristina Megid M,
Aguiar MAM. Manual de orientação para instalação e funcionamento
de institutos de beleza sem responsabilidade médica, Junho 2012. São
Paulo: Centro de Vigilância Sanitária do Estado de São Paulo;
2014. Portuguese. Available from: http://www.cvs.saude.sp.gov.br/
zip/Manual%20est%C3%A9tica%20revisado-11set13.pdf .

10. OpenEpi. Estatísticas epidemiológicas de código aberto para a Saúde
Pública. Versão 3.01. 2013. Portuguese. Available from: http://www.
openepi.com/Menu/OE_Menu.htm.

11. Questionário Socioeconômico ENCCJA 2013. 2015. Portuguese.
Available from: http://download.inep.gov.br/educacao_basica/
encceja/questionario_socioeconomico/2013/questionario_
socioeconomico_encceja_2013.pdf .

12. Oliveira AC, Focaccia R. Survey of hepatitis B and C infection control:
Procedures at manicure and pedicure facilities in Sao Paulo, Brazil.
Braz J Infect Dis. 2010;14(5):502–7. doi: 10.1016/S1413-8670(10)70100-8.
[PubMed: 21221480].

13. Stokes ME, Davis CS, Koch GG. Categorical data analysis using SAS sys-
tem. 2nd ed. Cary: Statistical Analysis System Institute; 2000.

14. Amodio E, Di Benedetto MA, Gennaro L, Maida CM, Romano N.
Knowledge, attitudes and risk of HIV, HBV and HCV infections
in hairdressers of Palermo city (South Italy). Eur J Public Health.
2010;20(4):433–7. doi: 10.1093/eurpub/ckp178. [PubMed: 19892853].

15. Garbaccio JL, Oliveira AC. [Hidden in the risk segment of aesthetic
and beauty: An assessment of the knowledge of professional
and practices in salons biosafety]. Texto Contexto Enfermagem,
Florianópolis. 2013;22(4):989–98. Portuguese. doi: 10.1590/S0104-
07072013000400015.

16. Oliveira RS, Martins IML, Oliveira LB. Hepatitis B: O inimigo invisível
dos salões de beleza. Lecturas: Phys Educ Sport. 2013;18(186). Por-
tuguese.

17. Garbaccio JL, de Oliveira AC. [Adherence and knowledge about the
use of personal protective equipment among manicurists]. Rev
Bras Enferm. 2015;68(1):46–53. 52-9. Portuguese. doi: 10.1590/0034-
7167.2015680108p. [PubMed: 25946495].

18. Moraes JT, Barbosa FI, Costa TRS, Ferreira AF. [Hepatitis B: Knowl-
edge of risk and adoption of biosafety measures by mani-
curists/pedicurists in Itaúna-MG]. Rev EnfermCent OesteMin. 2012:347–
57. Portuguese.

19. Harumi Yoshida C, Aparecida de Oliveira R, Granja Coelho P, Affonso
Fonseca FL, Filipini R. [Process of instrument sterilization in shops
with manicure and pedicure services]. Acta Paulista de Enfermagem.
2014;27(1). Portuguese. doi: 10.1590/1982-0194201400005.

20. Ataei B, Shirani K, Alavian SM, Ataie M. Evaluation of knowledge
and practice of hairdressers in women’s beauty salons in Isfahan
about hepatitis B, hepatitis C, and AIDS in 2010 and 2011. Hepat Mon.
2013;13(3). e6215. doi: 10.5812/hepatmon.6215. [PubMed: 23658593].
[PubMed Central: PMC3644795].

21. Furtado TRP, Pagliari C. [Prevalence of Hepatitis B in manicures and
pedicures in a city of legal Amazon]. Rev Panam Infectol. 2015;17(3):139–
44. Portuguese.

22. Ministério da saúde. Hepatites virais: Boletim epidemiológico 2016.
Brasil; 2016, [cited 14 October 2016]. Portuguese. Available from:
http://www.aids.gov.br/sites/default/files/anexos/publicacao/2016/
59121/boletim_hepatites_05_08_2016_pdf_96185.pdf .

23. Bertolini DA, Gomes-Gouvea MS, Guedes de Carvalho-Mello IM,
Saraceni CP, Sitnik R, Grazziotin FG, et al. Hepatitis B virus genotypes
from European origin explains the high endemicity found in some
areas from southern Brazil. Infect Genet Evol. 2012;12(6):1295–304. doi:
10.1016/j.meegid.2012.04.009. [PubMed: 22538208].

24. Winthrop KL, Abrams M, Yakrus M, Schwartz I, Ely J, Gillies D, et al.
An outbreak of mycobacterial furunculosis associated with footbaths
at a nail salon. N Engl J Med. 2002;346(18):1366–71. doi: 10.1056/NEJ-
Moa012643. [PubMed: 11986410].

25. Adoba P, Boadu SK, Agbodzakey H, Somuah D, Ephraim RK, Odame
EA. High prevalence of hepatitis B and poor knowledge on hepati-
tis B and C viral infections among barbers: A cross-sectional study
of the Obuasi municipality, Ghana. BMC Public Health. 2015;15:1041.
doi: 10.1186/s12889-015-2389-7. [PubMed: 26456626]. [PubMed Central:
PMC4601136].

26. Waheed Y, Saeed U, Safi SZ, Chaudhry WN, Qadri I. Awareness and risk
factors associated with barbers in transmission of hepatitis B and C
from Pakistani population: Barber’s role in viral transmission. Asian
Biomedicine. 2010;4(3):435–42. doi: 10.2478/abm-2010-0053.

27. Majoie IM, von Blomberg BM, Bruynzeel DP. Development of hand
eczema in junior hairdressers: An 8-year follow-up study. Contact
Dermatitis. 1996;34(4):243–7. doi: 10.1111/j.1600-0536.1996.tb02193.x.
[PubMed: 8730160].

28. Zahraoui-Mehadji M, Baakrim MZ, Laraqui S, Laraqui O, El Kabouss
Y, Verger C, et al. [Infectious risks associated with blood exposure
for traditional barbers and their customers in Morocco]. Sante.
2004;14(4):211–6. French. [PubMed: 15745870].

29. Johnson IL, Dwyer JJM, Rusen ID, Shahin R, Yaffe B. Survey of infec-
tion control procedures at manicure and pedicure establishments in
North York. Can J Public Health. 2001;92(2):134–7.

8 Hepat Mon. 2018; 18(11):e68158.

https://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
https://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
http://dx.doi.org/10.1590/S1415-790X2002000300002
http://dx.doi.org/10.1590/S1415-790X2004000400010
http://www.cvs.saude.sp.gov.br/zip/Manual%20est%C3%A9tica%20revisado-11set13.pdf
http://www.cvs.saude.sp.gov.br/zip/Manual%20est%C3%A9tica%20revisado-11set13.pdf
http://www.openepi.com/Menu/OE_Menu.htm
http://www.openepi.com/Menu/OE_Menu.htm
http://download.inep.gov.br/educacao_basica/encceja/questionario_socioeconomico/2013/questionario_socioeconomico_encceja_2013.pdf
http://download.inep.gov.br/educacao_basica/encceja/questionario_socioeconomico/2013/questionario_socioeconomico_encceja_2013.pdf
http://download.inep.gov.br/educacao_basica/encceja/questionario_socioeconomico/2013/questionario_socioeconomico_encceja_2013.pdf
http://dx.doi.org/10.1016/S1413-8670(10)70100-8
http://www.ncbi.nlm.nih.gov/pubmed/21221480
http://dx.doi.org/10.1093/eurpub/ckp178
http://www.ncbi.nlm.nih.gov/pubmed/19892853
http://dx.doi.org/10.1590/S0104-07072013000400015
http://dx.doi.org/10.1590/S0104-07072013000400015
http://dx.doi.org/10.1590/0034-7167.2015680108p
http://dx.doi.org/10.1590/0034-7167.2015680108p
http://www.ncbi.nlm.nih.gov/pubmed/25946495
http://dx.doi.org/10.1590/1982-0194201400005
http://dx.doi.org/10.5812/hepatmon.6215
http://www.ncbi.nlm.nih.gov/pubmed/23658593
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3644795
http://www.aids.gov.br/sites/default/files/anexos/publicacao/2016/59121/boletim_hepatites_05_08_2016_pdf_96185.pdf
http://www.aids.gov.br/sites/default/files/anexos/publicacao/2016/59121/boletim_hepatites_05_08_2016_pdf_96185.pdf
http://dx.doi.org/10.1016/j.meegid.2012.04.009
http://www.ncbi.nlm.nih.gov/pubmed/22538208
http://dx.doi.org/10.1056/NEJMoa012643
http://dx.doi.org/10.1056/NEJMoa012643
http://www.ncbi.nlm.nih.gov/pubmed/11986410
http://dx.doi.org/10.1186/s12889-015-2389-7
http://www.ncbi.nlm.nih.gov/pubmed/26456626
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4601136
http://dx.doi.org/10.2478/abm-2010-0053
http://dx.doi.org/10.1111/j.1600-0536.1996.tb02193.x
http://www.ncbi.nlm.nih.gov/pubmed/8730160
http://www.ncbi.nlm.nih.gov/pubmed/15745870
http://hepatmon.com

	Abstract
	1. Background
	2. Methods
	2.1. Minimal Ideal N Number
	2.2. Analyses from Blood Sample Collection
	2.3. Detection, Sequencing and Phylogenetic Analysis of HBV DNA Sequences
	2.4. Sequencing of S/Pol (RT Domain) Regions
	2.5. Gene Sequence Analysis
	2.6. Statistical Analysis

	3. Results
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

	4. Discussion
	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Ethical Considerations: 
	Financial Disclosure: 
	Funding/Support: 

	References

