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Microbial contaminants on dental
bib chains with attached clips
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ABSTRACT

Introduction: Reusable dental bib chains are considered
to carry a low risk for transmission of infection, and are
therefore simply cleaned and disinfected between pa-
tients. There is a paucity of information in South Africa on
the potential risk of cross infection.

Aim: To investigate the extent of microbial contaminants
present on such bib chains, after their use on patients
having dental treatment and again after they had been
disinfected.

Methods: Tests were conducted on forty-four reusable
metal bib chains with attached clips which had been used
in patient treatment at the Wits Oral Health Centre. The
bacterial contaminants remaining on used, and then later
disinfected, bib chains were assessed. Microorganisms
were identified using conventional microbiological meth-
ods. Data were analyzed using STATA 11 software.

Results: A high number (84.1%) of the used bib chains
harbored microbial contaminants after dental treatment.
Thirty-four percent of the bib chains still carried microbial
contaminants after disinfection. Enteric, environmental
and skin bacteria were observed.

Conclusion: The used bib chains in this study carried
potentially infectious microorganisms. The disinfection
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ACRONYM

TSB: tryptone soya broth

procedure was only partially effective. These findings
reveal the risk of potential cross infection of these
microorganisms from patient to patient or from patient to
healthcare worker.
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INTRODUCTION

During a dental procedure, the chains holding the protec-
tive bib come into contact with aerosols, hair and skin,
and with saliva, blood and other oral substances that
spray out of the mouth." Re-useable dental bib chains are
considered to carry a low risk for transmission of infection,
and standard procedures, followed by Dental Practition-
ers, are therefore that they need only be cleaned and dis-
infected between patients.?

Very few studies have been conducted on dental bib chains
and their disinfection. Molinari® reported microbial contami-
nation of metal and plastic bib holders post-treatment and
post-disinfection, and warned that repeated use of bib
chains amongst patients may increase the number of path-
ogens on the bib chain. In a recent study, aerobic bacteria
including Pseudomonas and Staphylococcus epidermidis,
and anaerobic bacteria including Propionibacterium acne,
Eikenella corrodens and Prevotella were identified on the
chains after their use in treatment and were demonstrated
again after disinfection of the bib clips.*

Alt-Holland et al.® reported that between 20% to 30% of
the surfaces of bib clips carried microorganisms, even af-
ter disinfection. A study conducted at a university in the
southeastern United States revealed Pseudomonas, Sta-
phylococcus aureus and Escherichia coli present on the
chains after dental treatment and after disinfection.® Simi-
larly, researchers in Germany found that 70% of bib holders
remained contaminated after disinfection.” It is suggested
that the design of the bib chain has a role to play in the
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harboring of microorganisms as any cracks, crevices and
indentations enhance the chances of an increase in the
bacterial count on the bib chains.

Whilst it may be likely that the South African experience may
be similar, there is a paucity of local information which de-
scribes microbial contaminants on bib chains and the effect
of disinfection of these bib chains. This study undertook such
an investigation at an Oral Health Centre in South Africa.

MATERIALS AND METHODS

Study population and methodology

Tests were carried out on 44 reusable metal bib chains
(Prodent, NJ, USA) used on patients presenting at the Wits
Oral Health Centre. The study was approved by the Human
Research Ethics Committee (Medical) of the University of
the Witwatersrand, Johannesburg (W-CJ-131104-1).

Sampling was done in the patient examination room and
a total of 88 samples were collected (two from each reus-
able metal bib chain). The first (post-treatment) was col-
lected immediately after oral examination and treatment of
the patient had been completed. The chain was removed
at once and was placed into 20ml of sterile tryptone soya
broth (TSB; Sigma Aldrich, Steinheim, Germany). The
mixture was then vortexed for 30 seconds to remove
and collect microbial contaminants from the bib chain,
which was then removed aseptically from the TSB and
was disinfected by spraying with Tristel®-Chlorine Diox-
ide 99.99% (Wright-Millners, South Africa). The chain was
then allowed to dry for one minute. Now the second sam-
ple (post-disinfection) was collected, following the same
procedure as for the first.

M Post-treatment
100

B Post-disinfection
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Table 1: Contaminated bib chains and bacterial colony counts

Post-treatment Post-disinfection

(n=44) (n=44)
Tote}l contaminated bib 37(84%) 15(34%)
chains
Total pumber of bacterial 583 69
colonies
Average bacterial colony 13.05 156

counts

Table 2: Descriptive statistics of bacterial colony counts
produced by samples from bib chains and clips

n Mean Min Max Median P value
Post-treatment 44 13.3 0 68 4.5
0.000145
Post-disinfection 44 1.56 0 25

Identification of Microorganisms

In the laboratory, each TSB suspension was centrifuged at
3000rpm for 5 minutes. The pellets were suspended in 2ml
of TSB. One hundred microliters of each suspension was
cultivated onto 5% horse blood agar (BA) using the spread
test method,® and incubated aerobically at 37°C for 48 hours.
Sterile unused TSB served as anegative control. All the colonies
which developed were counted, sub-cultured and identified,
based on bacterial characteristics, morphology and Gram
staining. Catalase and coagulase tests were used to identify
gram positive cocci. Staphylococcus aureus identification was
confirmed using DNAse test and culture on MSA agar. Gram-
negative bacilli were subcultured onto MacConkey plates and
tested with API20E according to the manufacturer’s directions
(bioMérieux, Ltd, Basingstoke, UK).

DATA ANALYSIS

Data were analyzed using the
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Stata statistical package (STATA
11 for Windows; Stata Corp.,
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College Station, TX, USA). All
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statistical ~ significance  was
calculated at the 5% significance
level.

RESULTS

A large number of bib chains were
shown to be contaminated with

40—

microorganisms  post-treatment
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Percentage of chains infected
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(84%), which reduced to 34%
post-disinfection.

The total number of bacterial col-

onies observed post-treatment
was considerably higher (583)
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Figure 1: Percentage of the sample of bib chains infected with an identified organism.

K than that observed post-disin-
& fection (69) (Table 1). There was a

Q&Q statistically significant difference

&7 (p=0.000145) between colony

00'2’ counts done at the post-treat-
b°6\ ment and post-disinfection stag-
es (Table 2). Coagulase-negative

staphylococci were the most
dominant organisms identified in
the post treatment samples (on
all the infected chains, ie 84%
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of the total chains), followed by Staphylococcus aureus
(16% of the chains) and Pseudomonas aeruginosa (16%
of the chains). Escherichia coli was the least commonly
isolated organism (9% of the chains). After disinfection,
coagulase-negative staphylococci were again the most
dominant (34% of the infected chains), followed by Sta-
phylococcus aureus (9% of the chains). Escherichia coli
and Pseudomonas aeruginosa were not observed after
disinfection (Figure 1).

DISCUSSION

As metal bib chains and their clips are always used to-
gether at this Health Centre, they were investigated as one
unit, in contrast with other studies where they were tested
individually.'-57

The finding that 84% of the bib chains and clips in this
sample carried potentially infectious microorganisms af-
ter their use during dental treatment procedures agreed
with the results of previous studies.®5” Contamination of
bib chains with skin bacteria (coagulase-negative sta-
phylococci and Staphylococcus aureus), environmental
bacteria (Pseudomonas aeruginosa) and enteric bacteria
(Escherichia coli) could have been caused by prolonged
contact with the patient’s neck with subsequent acqui-
sition of normal skin flora, by exposure to contaminated
aerosols and spatters during treatment, as well as during
the handling of bib chains with contaminated gloves.

Coagulase negative staphylococci, which are normal in-
habitants of the skin,® were the most frequently identified
microorganisms at both the after treatment (84%) and the
post-disinfection (34%) stages. Similar results have been
reported in a previous study.* The possibility of cross-con-
tamination between patients is of concern, as infections
caused by these organisms are increasingly reported, es-
pecially in immuno-compromised patients.'®'

The continued presence of Staphylococcus aureus after
disinfection is serious, as these bacteria have been im-
plicated in respiratory infections in immuno-compromised
patients,’? and may become resistant to many antibiotics,
leading to life-threatening infections.'®

Escherichia coli and Pseudomonas aeruginosa, found to be
present after the delivery of treatment, can survive in water-
lines,? and therefore contamination of chains and clips is
quite feasible. Infection by these organisms may also lead
to respiratory disease, again especially in immuno-compro-
mised patients." E. coli is a gram-negative bacterium com-
monly found in the intestines of animals and humans, and
is transmitted via the faecal-oral route, causing disease.
The organism can survive outside the body, making it an
ideal indicator organism for testing for faecal contamina-
tion.™ The observation in the current study of the presence
of this organism after treatment may indicate contamination
of or insufficient treatment of the water reservoir supplying
the dental units. Further studies are indicated. It is of some
reassurance that this study showed that these organisms
were successfully eliminated from bib chains after disinfec-
tion, in contrast to previous reports.*®

Although bacterial contaminants were not observed on
the majority of bib chains after disinfection, 34% still car-

ried contaminants. Nevertheless a statistically signifi-
cant difference was shown between the bacterial counts
on bib chains following treatment and after disinfection
(p=0.000145). These findings indicate that disinfection with
Tristel®-Chlorine Dioxide 99.99% was partially effective,
completely eliminating some bacteria whilst allowing others
to survive. This is in agreement with previous studies.*®

The potential cross-contamination risks of these organ-
isms which can cause respiratory infections in immuno-
compromised patients is a cause for concern, especially
in South Africa. South Africa has one of the largest HIV-
infected populations in the world, with an estimated 5.6
million people living with HIV and AIDS.'®

To reduce the risk of infection, we recommend, firstly,
that bib chains be cleaned thoroughly before disinfection
and/or sterilization to remove organic or inorganic mate-
rial which could interfere with the inactivation of microbes.
Failure to thoroughly clean bib chains could compromise
the disinfection or sterilization processes."” Secondly, we
advise the use of alternative chemical disinfectants such
as glutaraldehyde, which is effective and will not affect the
skin or the bib chains. Alternatively, and most efficient, bib
chains may be sterilized between patients, which will kill
all microorganisms including spores. Various sterilization
methods such as moist heat (autoclave), dry heat (hot air
oven) or UV light can be used to sterilize bib chains.

CONCLUSION

This study demonstrated that bib chains and clips are
readily contaminated by bacterial attachment during the
delivery of dental treatment, with a high proportion (84%)
shown to be harbouring enteric, environmental and skin
bacteria. As the routine disinfection procedure was only
partially effective, alternative procedures are recommend-
ed to minimize the risk of cross infection.

CLINICAL SIGNIFICANCE

Dental Practitioners should be aware that despite all their
laudable efforts at achieving successful disinfection, their
bib chains and clips pose a real risk of introducing cross
infection. The risk may be aggravated in immuno-compro-
mised patients, especially in South Africa, which has one
of the largest HIV-infected populations in the world. There
is a need to use alternative methods such as sterilizing bib
chains in an autoclave or using disposable bib chains.
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