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Glove perforations after dental care

Perfuracoes em luvas apos atendimento odontologico
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ABSTRACT

Objective
To assess surgical and procedure glove perforations after dental care.

Methods

A total of 279 pairs of gloves pairs were analyzed, 36 surgical and 243 procedure gloves used in the dentistry specialties surgery, cosmetic
dentistry, endodontics, pediatric dentistry, periodontics, and prosthodontics. A diluted alkaline solution of fuchsine in water was used for
analyzing the gloves. Each glove was filled with 500 ml of the solution and manually pressed at the height of the wrist for two minutes.
Statistical analysis included the chi-square test at a significance level of 5%.

Results

Of the 279 study gloves, 106 had been perforated, corresponding to 38%. Most perforations occurred in the dominant hand, mainly in the
finger area. Most procedures that caused perforations lasted more than 40 minutes, and most were in the area of cosmetic dentistry.
Conclusion

There were a considerable number of perforations in the study gloves, which can increase the risk of cross-infection between students and
patients.

Indexing terms: Dentistry. Exposure to biological agents. Infection. Surgical gloves.

RESUMO

Objetivo
Avaliar as perfuracoes que acometem as luvas cirtrgicas e de procedimentos ap6s o uso no tratamento odontolégico.

Métodos

Foram analisados 279 pares de luvas, sendo 36 pares de luvas cirtrgicas e 243 pares de luvas de procedimentos, utilizados na pratica odontolégica
nas especialidades de Cirurgia, Dentistica, Endodontia, Odontopediatria, Periodontia e Prétese. Para analise das luvas, foi utilizada uma solugao
de fuccina basica diluida em &gua, cada luva foi preenchida com 500 ml de solucéo, seguida de compressao manual na altura do punho da luva
por dois minutos. A andlise estatistica foi realizada pelo método do Qui-quadrado, adotando-se como nivel de significancia 5%.

Resultados

Dos 279 pares de luvas analisadas, 106 pares tiveram perfuracoes, o que corresponde a 38%. A mao que mais sofreu perfuracoes foi a mao
dominante, e a regido mais acometida foi a regido digital. Observou-se que a maioria dos procedimentos realizados durou mais de 40 minutos,
e que houve uma maior frequéncia de procedimentos realizados na area da Dentistica.

Conclusédo
Conclui-se que houve um considerado nimero de perfuracoes presentes nas luvas analisadas, o que pode contribuir para um maior risco de
infeccao cruzada para académicos e pacientes.

Termos de indexag¢do:Odontologia. Exposicao a agentes biolégicos. Infeccdo. Luvas cirdrgicas.
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INTRODUCTION

Dentistry is a profession characterized by exposure
of both professionalsand theirteams toavariety of infectious
agents. The use of personal protection equipment, such
as cap, mask, glass, white coat, and gloves are essential
for the safety of the dental team and the patient'. When
not perforated, latex procedure and surgical gloves act as
an effective protective barrier against contagious diseases,
such as acquired immunodeficiency syndrome (AIDS),
hepatitides, and herpetic diseases, among others.

When glove integrity is breached, professionals
become at risk of direct contamination or act as a disease
transmission vehicle. The main functions of intact gloves
are to reduce the risk of professional contamination by
pathological agents present in the patient’s blood or saliva,
to reduce the chances of microorganism transmission
from the resident microbiota of the dentist’s hand to the
patient, and to reduce the possibility of the professional’s
hands transferring microorganisms from the mouth of one
patient to the mouth of another.

The National Sanitary Surveillance Agency (ANVISA),
through RDC no. 05/2008, provides the minimum identity
and quality requirements for surgical and nonsurgical
procedure gloves made of natural rubber, synthetic rubber,
or a mixture thereof, under the regimen of the sanitary
surveillance, defining its aspects, such as surface, shape,
sterilization method, use of powder or other lubricants, and
manufacturing and sales requirements (packaging, labeling,
and storage). Moreover, according to Article 7 Paragraph lII
of RDC number 5 of ANVISA?, the gloves must be free of
contaminants that may pose risks to human health and its
safety to the human skin must have been tested.

Cavalcanti et al.?> conducted a study in the dentistry
clinics of the State University of Paraiba to assess the frequency
of perforations in procedure gloves and found that 15.8% of
the gloves were perforated after clinical procedures.

In order to minimize the risks of cross-infection
in dentistry, studies that analyze glove perforations after
surgical and nonsurgical procedures are necessary. Hence,
the objective of the present study was to verify the
occurrence of glove perforations after clinical care and the
associated factors.

METHODS

This study was conducted by 77 academics of the
dentistry program of the State University of Rio Grande
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do Norte (UERN) who analyzed 279 pairs of gloves, 36
surgical and 243 procedure gloves, used in the dentistry
specialties surgery, cosmetic dentistry, endodontics,
pediatric dentistry, periodontics, and prosthodontics.
This was an observational, cross-sectional study with
an inductive approach, using an intensive direct
documentation technique in a laboratory.

Before the dental procedures began, the students
received two plastic bags, one for the right glove and another
for the left glove, along with a form that they should fill
out. This form was similar to that created by Cavalcanti et
al.3, but some changes were made. The questions included
program semester, student role during the procedure
(surgeon or assistant), whether the glove was made of latex
or vinyl, the student’s dominant hand (left or right), dentistry
specialty of the procedure, procedure duration, whether
the student noticed glove perforation, perforation location
(fingers, palm, and back of hand), and whether the skin was
injured. We also investigated whether perforation occurred,
the perforated hand, the perforated region (back of hand,
palm, or fingers), and perforated finger.

At the end of the procedures, a single researcher
using full personal protection equipment analyzed the
gloves in the wastes room of the dentistry clinics of the
university (a room reserved for contaminated material
with counters and sinks that facilitate glove analysis and
disposal of the solution) as recommended by Xavier et
al.*. Each glove was filled with 500 ml of an alkaline
fuchsine solution in water (working solution having
0.1% = 0.25g of alkaline fuchsine/100ml of water).
Each glove was held at the wrist area and pressured for
two minutes to check for leakages on a dark cardboard.
Later, the data were transferred to the part of the form
reserved for the researcher.

The project was approved by the Research Ethics
Committee of UERN under protocol number 121/2011.
It was also registered at the National Information System
on Human Research Ethics (SISNEP) under number CAAE-
0116.0.428.000-11. The left-handed and right-handed
students attending the program’s semesters six, eight,
and ten who agreed to participate in the study signed an
informed consent form.

The database was constructed in the software
Statistical Package for the Social Sciences, SPSS, version
21.0 (Chicago, IL, USA). All variables were analyzed
descriptively (absolute frequencies and percentages)
and by bivariate analysis using the chi-square test. The
significance level was set at 5%.



RESULTS

The study included 77 students attending
semesters six, eight, and ten of the dentistry program
provided by the State University of Rio Grande do Norte
(UERN). A total of 279 pairs of gloves were collected,
36 surgical gloves (12.9%) and 243 procedure gloves
(87.1%). Of the study participants, 181 pairs of gloves
were used by students acting as surgeons (64.9%) and
98, as assistants (35.1%). Thirty-six students were left
handed (12.9%) and 243 were right handed (87.1%).

The most popular glove brand was Supermax
(63.1%) and the least popular, New Hand (Figure 1).
Cosmetic dentistry was the area with the highest number
of procedures (96 procedures or 34.4%), followed by
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Figure 1. Brands of gloves used by the students. Caico, RN (2013).
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Figure 3. Procedure duration. Caicé, RN (2013).

Only 22 students noticed that their gloves had
been perforated. Perceived perforations were the only
variable associated with the presence of perforations. The
occurrence of perforations was indeed greater in individuals
who perceived them (PR=2.541 / p-value=0.001) (Table
1). Procedures that involved pediatric dentistry and
those that did not involve cosmetic dentistry stood out
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prosthodontics (72 procedures or 25.8%) (Figure 2). The
area of endodontics involved the smallest number of
procedures. Most procedures lasted more than 40 minutes,
corresponding to 101 procedures or 36.2% (Figure 3).

Of the 279 pairs of gloves, 106 had been
perforated (38.1%) during the procedures. The
dominant hand sustained most of the perforations
(47.2); the non-dominant hand sustained 30.2% of the
perforations. Both hands were perforated 22.6% of the
time. The finger area was the most perforated region,
with 60.7% of the perforations, followed by the palm
with 29.9%, and the back of the hand with 9.3%. The
most perforated finger was finger 3, with 15.8% of the
perforations. Most gloves (33.7%) had been perforated
in more than one finger (Figure 4).

Pediatric dentistry | 9.70%

Periodontics 9.30%

Endodontics _ 8.60%
Surgery [N 12.20%

Prosthodontics

25.80%

34.40%

Cosmetic dentistry

0% 5% 10% 15% 20% 25% 30% 35% 40%

Figure 2. Percentage of procedures in each dentistry specialty. Caico, RN (2013).
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W Finger 2
M Finger 3
W Finger 4

W Finger 5
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Figure 4. Glove perforations by finger. Caico, RN (2013).

in inferential analysis. However, these variables were not
significantly associated with outcome, that is, the presence
of perforations (Table 2). Perforations were also more
common in individuals acting as surgeons, but this variable
was also not associated with the dependent variable
(p-value = 0.155). Of the 106 perforated gloves, 38 had
been used in procedures lasting longer than 40 minutes.
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Table 1. Frequencies, chi-square test, p-value, prevalence ratios (PR), and respective confidence intervals of the outcome glove perforation associated

with procedure duration and perceived perforations. Caicé, RN (2013).

Ten minutes n % Chi? p- value PR Cl (95%)
Yes 6 54.6

0.684 0.408 1.456 0.831-2.553
No 100 37.5
Twenty minutes n % Chi? p- value PR Cl(95%)
Yes 10 34.5

0.051 0.822 0.894 0.529-.1513
No 96 38.6
Thirty minutes n % Chi? p- value PR Cl(95%)
Yes 19 43.2

0.340 0.560 1.161 0.796-1.694
No 87 37.2
Forty minutes n % Chi? p- value PR Cl(95%)
Yes 33 35.3

0.263 0.608 0.899 0.648-1.247
No 73 39.5
More than forty minutes n % Chi? p- value PR Cl(95%)
Yes 38 37.6

0.001 0.998 0.979 0.716-1.339
No 68 38.4
Perceived perforation n % Chi? p- value PR Cl (95%)
Yes 19 86.4

21.393 0.001 2.541 2.003-3.225
No 87 34.0

Table 2. Frequencies, chi-square test, p-value, prevalence ratios (PR), and respective confidence intervals of the outcome glove perforation associated

with type of glove, student role in the procedure, type of procedure, and perforated region. Caicd, RN (2013).

Role n % Chi? p-value PR Cl(95%)
Surgeon 75 414
) 2.020 0.155 1.297 0.925-1.818
Assistant 31 32.0
Type of glove n % Chi? p-value PR Cl(95%)
Surgical 14 38.9
0.001 1.000 1.023 0.659-1.588
Procedure 92 38.0
Dominant hand n % Chi? p-value PR.. Cl(95%)
Left 15 42.9
: 0.185 0.667 1.144 0.755-1.734
Right 91 37.4
Cosmetic dentistry n % Chi? p-value PR Cl(95%)
Yes 31 32.3
1.757 0.185 0.784 0.559-1.098
No 75 41.2
Endodontics n % Chi? p-value PR Cl (95%)
Yes 10 41.7
0.024 0.878 1.102 0.669-1.816
No 96 37.9
Prosthodontics n % Chi? p-value PR Cl(95%)
Yes 28 394
0.015 0.904 1.047 0.747-1.466
No 78 37.7
Pediatric dentistry n % Chi? p-value PR Cl (95%)
Yes 13 50.0
1.203 0.273 1.355 0.893-2.056
No 93 36.9
Periodontics n % Chi? p-value PR Cl(95%)
Yes 12 44.4
0.253 0.615 1.187 0.756-1.863
No 94 37.5
Surgery n % Chi? p-value PR Cl(95%)
Yes 12 35.3
0.031 0.861 0.916 0.566-1.483
No 94 38.5
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DISCUSSION

During professional practice, dentistscomein contact
with oral tissues, secretions, and blood from surgeries on a
daily basis, hence, with a variety of microorganisms present
in these locations®. Gloves can prevent contamination of the
professional’s hand as he touches the patient’s oral mucosa,
blood, and saliva, and also reduce the risk of transmission of
possible microorganisms present on his hand to the patient
during dental procedures®”.

The present study found a higher rate of glove
perforations (38.1%) than Oliveira Neto et al.® (21.3%),
Otis & Cottone® (26.0%), Serratine et al.> (14.8%), Leal
et al.’(15.6%), Cavalcanti et al.>(15.8%), Solda et al.”
(16.3%), and Teixeira et al.”?(10.6%). The study glove area
that suffered the greatest number of perforations was the
finger area (60.7%), a finding corroborated by Xavier et
al.%, Solda et al.”, Oliveira Neto et al.?, and Leal et al."°.

According to Otis & Cottone®, procedure duration
affects the integrity of latex gloves: the number of
perforations is significantly greater after two hours of use.
In the present study, 101 (36.2%) of the procedures lasted
longer than 40 minutes and of these, 38 suffered some
kind of perforation. Otis & Cottone® used a methodology
similar to the one used in this study and found that most
perforations occurred in the left hand (58%), which is not
in agreement with the study finding since 243 participants
(87.1%) were right handed. In this study, the dominant hand
presented the highest number of perforations at 47.2%.

Laine & Amio' found that the index finger of the
non-dominant hand was the most common perforation
site (35.08%), followed by the thumb of the non-dominant
hand (18.85%). Burke et al.’ found that the non-dominant
hand in oral surgeries were at a higher risk of being
perforated. In this study, there was a higher perforation
rate in the dominant hand regardless of specialty.

Pitten et al." claim that procedure duration
and type correlate directly with the perforation index,
concluding that perforation propensity increases with
procedure duration. According to Guandaline et al.’®, 0.7%
to 41.3% of unused gloves already contain perforations.
Lara'” assessed the visual detection of these defects and
concluded that when the glove is not submitted to tension,
some small perforations are not detected.

Perceived perforations were the only variable
associated with the presence of perforations. Instructions

Glove perforations after dental care

given in pre-clinical disciplines may explain this finding. In
a way, students already know how to identify and indeed
perceive the existence of perforations. Many factors can
compromise glove integrity, such as type of procedure
(some specialties use sharper instruments than others),
procedure duration, glove brand, and participant’s role
(surgeon or assistant), factors that have been investigated
by this study. Professionals must pay attention to glove
quality before and after the procedure to act more correctly
and safely towards their team and the patient.

In a way, the absence of more significant findings
in the present study may be a reflex of our heterogeneous
sample, that is, a sample consisting of students attending
different semesters. According to Lima et al.'8, experience
with occupational accidents increases as students advance
in the program. The semester-related increase may also
be related to hands-on classes in more clinics and the
cumulative hour load of hands-on activities.

CONCLUSION

The present study emphasized the importance of
using biosafety measures and assessing personal protection
equipment since loss of equipment integrity increases the
risk of contamination of the professional, his team, and
the patient, contributing to cross-infection between them.

More than one-third (38.1%) of the 279 study
glove pairs presented some type of perforation. The
dominant hand suffered the most perforations. Cosmetic
dentistry procedures and procedures lasting more than
40 minutes were associated with the highest number of
perforations. Perceived perforation was the only variable
associated with perforation.
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