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Summary

The dental clinic is an environment where disease transmission
occurs casily. Prevention of cross infection in the dental clinic
1s therefore a crucial aspect of dental practice and dental clinic
workers must adopt certain basic routines while practising. This
study evaluates basic routines in prevention of cross-infection
in the dental clinic, University College Hospital Ibadan. The
sample comprised 77 dental clinic workers, who completed
closed-ended questionnaires. The questionnaires enquired into
practices of the workers in the clinic as well as in the laborato-
rics. Physical inspection of dental equipment, instruments and
materials was also carried out. The results highlight poor com-
phance of workers, especially the dental surgeons and students,
with the hepatitis B vaccination programme of the Hospital.
History to identify high risk individuals was often overlooked
and was practised by less than 50% of the clinic workers. Bar-
rier technique with the exception of the usc of eye shicld, was
well practised by all the clinic workers. Aseptic technique was
well practised in the dental clinic. Inadequate number of dental
surgery assistants, faulty sterilizing equipment, poor monitor-
ing of sterilization, coupled with inadequate number of instru-
ments contributed to the poor success of prevention of con-
tanunation and instrument processing procedures. Less than
30% of dental surgeons and fewer than 50% of students dis-
carded sharp materials into the ycllow/sharp bin. Liquid waste
was well disposed off through the drain for onward flow into
the sewer, whilst the disposal of solid contaminated waste did
not conform to stipulated international standard. The study
found that successful infection control in the dental clinic was
highly dependent on the dental surgery assistants, because highly
technological equipment were lacking. The management/ad-
ministration also plays an important role in the number of physi-
cal and human resources available and in the overall surveil-
lance of nosocomial infections.

Keywords: cross infection, stertlization, disinfection. Infec-
tious waste.

Résume

La clinique dentaire est un environnement on la transmission
des maladies a lieu facilement. La prevention des infections
croisce dans cette clinique est alors un aspect crucial de la
pratique dentaire ct le personnel dentiste doivent adopter
certaines routines de base lors des pratiques. Cette ctude evalue
ces bases journalicres dela prevention des infections croisees
dans la climque dentaire du College Hospitaslier Universitaire
d'Ibadan. L'echaritillon comprenait 77 travailleurs de celle
clinique qui ont rempli un questionnairem qui macherchait a
mieux comprendre les pratiques journalicres de les travailleurs
dans la climique aussi bien que dans les laboratories. L'inspection
des equipements, instruments et du material a cte faite les
resultants montrent une pauvre conformite des travailleurs
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specialement les chirurgiem dentaires et les etudiants du programme
de vaccination contre I'hepatitis B de 1'hopital. L’historique pour
identifier les individus a hant risqué etait tres souvent negliger ctetait
pratiquer par moins de 50% des travailleurs. Le techniques de bammere
avee I'exception de 1'usuage de I'ecrom des yicux ctaient bien
pratiquees par tout le personnel de la clique. L'a sepsic etait bien prisc
en constderation dans cet environment. Le nombre inadequant des
assistants chirurgiens dentaires, I'equipemtn de stenlization defectucux,
mauvais controle de la sterilization. Ajontes an nombre des instruments
inadequats contribucnt an pauvre success de la prevention de la
contamination et les procedures de traitement des instruments. Moins
de 30% des chirurgicns ct a pen pres 50% des ctudiants jetaient les
materials aiguiscs dans la poubelle juanc. Les dechets liquids ctaient
bien disposes a travers le canal qui conduit a l'cgout, alors que
I’evacuation des dechets solides contamines re s¢ conformait pas a la
stipulation mondiale des standards. L'ctude a trouve le controle de
I'infection ave succes a la clinique dentaire dependait largement des
chirurgiens assistants, parce que les equipment de hante technologie
mangquaient. L'administration jouc aussi un role important dans le
quantite des resources physique ¢t humaine disponibles, ct la
surveillance globale des infections nosocomiales.

Introduction

The effective control of cross-infection in the clinic constitutes
a significant factor in the prevention of nosocomial infections
[1]. Nosocomial infections are those infections that develop
during hospitalization or patient care and are neither present
nor incubating at the time of admission or treatment of the pa-
tient [1]. The most frequently reported pathogens by site in-
clude Escherichia coli for urinary tract infections (UTI), Sta-
phylococcus aureus for surgical wound infections (SWI).
Pseudomonas aeruginosa for pncumonia and coagulase-ncga-
tive Staphylococci for blood stream infections (BSI) [1]. Apart
from intrinsic factors such as age, sex, underlying discases and
immune status, extrinsic risk factors, including surgical proce-
dures, diagnostic and therapeutic interventions and personnel
exposures, play adominant role in predisposing patients to noso-
comial infections [1].

Procedures in dentistry, ranging from simple polish-
ing of restorations to complex and extensive surgery of the bone
and soft oro-facial tissues, predispose dental personnel and pa-
tients to nosocomial infections [2]. The close proximity of den-
tal health personnel to patients during treatment as well as the
nature of the oral cavity environment put them particularly at
risk [2). Prevention of nosocomial infection rely on patient
care practices. It also involves reducing the dose of microor-
ganisms that might be shared between patients and the dental
tcam through immunization against specific diseases [3]. Thus
practices which involve prevention of cross-infection in the
dental chinic have been categorized into proper instrument pro-
cessing, surface and equipment disinfection, barrier technique,
other aseptic techniques, waste disposal, immunization and labo-
ratory asepsis [3]. [t is the aim of this study to evaluate prac-
tices involving prevention of cross-infection in the dental clinic,

University College Hospital, Ibadan, according to the above
principles.

Materials and methods
The study was conducted on 77 dental clinic workers at the
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University College Hospital Ibadan, in year 2000. The study
group included dental surgeons, dental surgery assistants, thera-
pists, dental technologists, pathology laboratory technologist/
assistants, nurses and clcaners. The record clerks, who do not
come in direct contact with patient’s blood, tissues, or secre-
tions, were excluded from the study. It was presumed that their
contamination was dependent on the dental clinic workers and
they will be indirectly protected if cross infection prevention
practices are adhered to in the clinic. All workers of the above-
mentioned cadre were included in the study. Questionnaires,
containing coded questions investigating practices of clinic
workers in the prevention of cross infection in the dental clinic,
was designed and distributed to cach cadre of workers. The
questionnaires enquired into practices of workers, in taking his-
tory, in prevention of contamination, sterilization procedures,
disinfection procedures and waste disposal mcthods in the clinic.
A student interpreted and interviewed respondents who were
not conversant with English language whilst other participants
completed the questionnaire themselves.

The authors physically inspected available instrument,
equipment and materials, which could promote prevention of
cross-infection in the dental clinic, such as autoclaves, eye
shields, saliva ejectors, hand pieces, dental chairs, aprons (bibs),
plastic cups, chitel forceps, suction machine, rubber dams and
yellow/rigid bins.

dethod of analysis

en though various options were present for each question,
practices conducive to prevention of cross infection were
dered during analyses of the data. One-off-habits, answers

as sometimes, were regarded as not good enough in pre-

on of cross-infection. Collation and verification of the data
done daily until all questionnaires were collected. Analy-

f the data was done manually. The frequency distribution
percentage frequency of the variables were determined and

rressed in the form of tables and bar charts.

Figure 1 shows the utilization of barrier technique by
the different groups of workers. There was an obvious differ-
cnce between the use of gloves 33(100%) and face mask
23(69%), among dental surgeons and their assistants. Only
26.1% of dental surgeons and 33% of dental technologist claimed
to use eye shields when treating a patient or using the high-
speed equipment Fig 1. In addition 87% of dental surgeons,
75.9% of students practised zoning, (restricting working area
to a specific place. A low percentage (39.1%) of dental sur-
geons, 44.8% of students and 40% of dental auxiliaries avoided
operating the dental equipment with gloved hands. Only 39.1%
of dental surgeons claimed they are effectively assisted by den-
tal surgery assistants when treating a patient.

Table 2 elucidates practices of clinic workers in the
use of sterilized materials and instruments. This table demon-
strates that aseptic technique are well incorporated into the work-
ing habits of clinic workers. Hundred percent of workers use
fresh sterile gloves, as well as fresh sterile needles and 98%
fresh sterile instruments and fresh cartridges for each patient.

Only the dental surgery assistants were interviewed

on sterilization procedures in the clinic, since they were directly
responsible for these procedures. A high percentage (100%) of
them claimed they autoclaved the instruments for at least one
hour or more. Similarly 62.5% of them claimed they autoclaved
the instruments after 24 hours if not used. All the dental sur-
gery assistants claimed they picked all instruments using the
chitel forceps. Disinfection of instruments before they were ster-
ilized was practised by none of the dental assistants, rather, the
instruments were washed with detergent and then sterilized.
Only 37.5% of them claimed they disinfected the sputum bowl
after the treatment of each patient, although at the end of each
day the cleaners washed the sputum bowl withVim and deter-
gent. Seventy-five per cent of the dental surgery assistants
claimed they disinfected the working surfaces and the bibs after
treatment of each patient. They also claimed they disinfectec
the hand pieces by wiping them with spirit. All the cleaners

- 1: Compliance of personnel of dental clinic, University College Hospital, to hepatitis B vaccination.

of dental

Dental Surgeons Students Auxilliaries Tech. Cleaner Total
nel (23) (28) (10) ©) (4) 71
’ la(gd (4) 17.4% (0) 0% (7) 70% (2) 33.3% (0) 0% (13) 18.3%
ccinated (19) 82.6% (28) 100% (3)30% (4) 66.7% (4) 66.7% (58) 81.7%

spondents consisted of 38 (49.4%) females and 39(50.6%)
. It included 23 (29.87%) dental surgeons, 29(37.66%)
its, 8 (10.39%) dental surgery assistants, 2 (2.60%) den-
rrapists, 8 (10.39%) technologist/assistants, 3 (3.90%)
midwives and 4 (5.19%) cleaners. A student and 2 nurses/
ves who did not submit their questionnaire, a pathology
i y technologist, a dental technologist and the head ma-
were on leave were excluded from the study.
. Table 1 illustrates the percentage frequency of work-
j ous cadres vaccinated against Hepatitis B virus (HBV).
nstrates a higher compliance of the auxiliaries (70%) to
B vaccination.
‘h‘his study revealed that 56.5% of dental surgeons,
Students and 50% of therapists in this clinic did not
entify high-risk individuals when taking the history of

FIO1 PRACTICE OF BARRER TECHNIQUE BY WORKERS OF THE DENTAL I
CLROC. UNIVERSITY COLLEGE HOSPITAL. HBADAN NIGERIA.
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claimed they mop the floor at the end of the day’s work with a
disinfectant, which are products of phenol compounds such as
mommigad (Dichloroxylenol + chlorophenol) and Izal (chlorophe-
nol) Impression materials or dentures sent to the laboratory
were not disinfected before being sent.

Only 26.1% of dental surgeons and 42.9% of students
discarded sharp objects into the rigid or sharp bin. All workers
discarded tissues and soiled materials from patients into the waste
paper baskets provided in the clinic.

Table 2: Pracuice of aseptic technique by operating clinic
workers of the dental chinic, University College Hospital,
Ibadan

Sterihized item Dental Students Dental

surgeons therapist
(23) (28) 2)

Fresh sterile gloves

for cach patient (23) 100% (28) 100% (2) 100%

Fresh sterile needle

for cach patient (23) 100% (28) 100% -

Fresh sterilized

instruments for

cach patient (22) 95.7% (28) 100%  (2) 100%

Fresh cartridges

for each patient (22) 95.7% (28) 100% -

Observations made during physical inspection in-
cluded acute shortage of instruments and materials such as rub-
ber dam, saliva cjectors, instruments for oral surgery, periodon-
tal, paedodontic, restorative and orthodontic procedures, inad-
equate number of appropriate equipment, inadequate number
of dental assistants, and 31(91.2%) out of 34 dental chairs were
hand operated with buttons near the head rest. However, mate-
nals for barrier technique, except for cye shicld were readily
available. After physical examination of the facilities available
and interview of the dental assistants, it was confirmed that the
temperature gauge, pressure gauge and timer of the autoclave
were not functioning. Therefore, the autoclave could not be set
at a specific temperature, pressure and time. Monitoring mate-
nials were also not available to them. Liquid waste was dis-
posed off through the sputum bowl and the drain for onward
flow into the sewer.

Discussion
In developing countries lack of appropriate physical and hu-
man resources contribute to the inability to apply effective cross-
infection control procedures [4].
The risk of exposure to blood borne pathogens such
as Hepatitis B and human immunodeficiency viruses for all
health care workers has been long recognized by various au-
thorities [5,6,7]. Cross-contamination from a member of the
dental team to a patient is relatively rare, however, there have
been documented case reports of such infections as Hepatitis B
and human immunodeficiency viruses [8,9]. Hepatitis B (HBV)
and herpertic whitlow are occupational hazards of the dental
profession [10] and various studies have documented incidence
rates of HBV among unvaccinated individual dental clinic per-
sonnel to be 3 to 10 times the 4% rate present in the. general
population [11]. Dental clinic personnel are also exposed to
tetanus and other communicable diseases amongst which are

tuberculosis, influenza, pncumococcal pneumonia, measles,
rubella, mumps and poliomyelitis [10].

This study highlights the alarming percentage (81.7%)
of dental clinic personnel, especially the dental surgeons and
students, who though were constantly in contact with blood,
secretions or oral tissues were not vaccinated against HBV in-
fection. The difference between the compliance of auxilaries
and other workers may stem from the strict discipline within
the nursing administrative structure, which supervises auxilaries.
Recently the management of the University College Hospital
screened all its workers and offered them a full course of Hepa-
titis B vaccine at no cost. This is a highly commendable effort.
Unfortunately the same personnel, especially the very workers
who are knowledgeable of the effect of this deadly disease, re-
main unvaccinated. Various studies on the compliance of hos-
pital workers in other countries have demonstrated poor com-
pliance of hospital workers [12] whilst others have shown mod-
crate compliance from hospital workers and a high compliance
amongst the dentists in the United States of America [13].

Less than 50% of the dental surgeons and students
take comprehensive history with the aim of identifying high
risk individuals. In view of the recent epidemiological informa-
tion on AIDS and HIV in Nigeria [15], the chances of coming
across HIV positive or AIDS patients in the dental clinic is on
the increase. Therefore it is possible that some high risk indi-
viduals might have not been identified and the necessary high
risk strategy to prevent cross-infection not applied, thus expos-
ing other personnel and patients to cross-contamination. Ob-
servations from some studies have demonstrated a great dispar-
ity between the infection rates of HBV in Africa as well as Asia
and South America (60% to 90%) and the infection rates of
HBYV in North America and Northern Europe (7% - 12%) [14].
With the new trend of HIV infection in Nigeria (prevalence rate
of 3.5% - 7%) [15], there is a pressing need to identify high risk
individuals.

The personnel seem to have a good knowledge of
positive attitude and behaviour towards prevention of contamina-
tion. Materials, encouraging the practice of barrier technique
cxcept the eye shield were readily available to the dental per-
sonnel. Transmission of HBV infection through the comea has
been well documented [2]. The use of face mask did not enjoy
as much concern as the use of overcoat and gloves by dental
surgeons and their dental assistants. This suggest complacency
towards cross-infection, which could occur via the nasal mu-
cosa. The high compliance of laboratory technologists with the
use of face mask is probably associated with the anxicty about
and awarencss of other occupational hazards which they may
be exposed to during laboratory procedures. However, some
lapses were observed in aspects of prevention of contamina-
tion, attributable to factors beyond the control of clinic staff.
Whilst modern equipment requiring infrequent use of the hands
and fingers are necessary to achieve the objective of prevention
of contamination, the role of dental surgery assistants in achiev-
ing this objective cannot be over emphasized. Every operating
personnel should be assisted by a dental surgery assistant.

Aseptic technique, practices involving the use of ster-
ilized materials and instruments were found to be well incorpo-
rated into the working habits of dental clinic personnel. The
aim of instrument recirculation process is to prevent transfer of
infectious agents to patients from contaminated instruments and
at the same time to protect the staff who might handle these
_inslrumcms [15]. Thestages of instrument processing, pre-soak-
ing in detergent disinfectant, cleaning, packaging, sterilization,



JO Taiwo and GA Aderinokun

216

monitoring and distribution [16] were not striclly 'adh.c!'cd toin
the study group. Similarly, the true state qf stcrlhlzatlon of in-
struments in this clinic could not be ascertained .nglthcr was any
form of regular monitoring practiced. The ingbllxty '!o success-
fully adhere to prevention measures was mglt.lfactonal. Lack' of
adequate number of instruments resulting in fnstrumcnts belpg
hurriedly recycled, lack of monitoring materials, poorly main-
tained and malfunctioning sterilizing equipment and lack of
awareness of the inherent danger posed by such inadequacies,
constituted some of the deterring factors.

Disinfection complements other procedures already
discussed in the prevention of nosocomial infection and no pro-
cedure can be practised in isolation. The effective use of disin-
fectants constitutes a significant factor in the prevention of noso-
comial infections especially those that would otherwise be trans-
mitted through direct and indirect contacts with working sur-
faces. Studies have demonstrated the survival of HBV for up to
10 days in dry environments on inanimate surface [17]. Fur-
ther studies demonstrated the presence of Hepatitis B surface
antigen (HBAG) on a variety of laboratory surfaces, dental sur-
gery surfaces, hemodialysis units, ctc., where there is frequent
contamination with blood or tissue fluid even in the absence of
visible blood or chemically detectable blood [18]. Studies mea-
suring the spread of acrosol demonstrated the spread of acrosol
and bacterial contamination within a distance range of 42 C.F.U
M3 even as far as areas where there were no dental activity
[19]. Thus regular disinfection of surfaces after the treatment
of each patient can not be ignored.

The disinfectant most commonly used in this dental
clinic for disinfection of environmental surfaces is JIK, a house-
hold bleach and a chlorine product with intermediate level of
activity. It is active against tubercle bacillus, vegetative cells,
fungi and many viruses including HBV and HIV if used in the
required aqueous concentrations (0.05 — 0.5% free chlorine)
[18)].

Wiping with alcohol is not sufficient to achieve ad-
equate disinfection of hand pieces since alcohol is inactivated
by the presence of organic materials such as saliva and blood.
Alcohol is not sporicidal and it evaporates quickly rendering its
antimicrobial effect brief [20). Glutaradehyde products such as
Cidex are best suited for this purpose when the instrument or
equipment part is soaked in it for at least one hour [20].

Any item which has been used in the oral cavity oron
appliances or impressions is a potential source of infection [6].
Polishing procedures expose the operator to potential cross-in-
fection and physical injury [6]). Therefore, all polishing agents
should be obtained in small quantities and left overs discarded

[6]. Laboratory infection control also involves the routine wear-
ing of gloves, protective eyewear and when necessary masks
[§]. ‘The ﬁndlngs from this study indicate poor laboratory asep-
sis, implying that workers in the laboratory of the dental clinic
:l:‘ctsotcmially exposed to cross-infection in the course of their
- inrzifgl?ssa‘ilof'any ;‘or}r]n of waste, Qont.am?natcd. mcdi-
B e thca:n(\:/iw cther slqhd or in hquldlf‘or_m is of
«in the clinic was systcmicr\?vr;?gma . ?lsposal g
dird sepylatione 7). How rganized and confonncq to stan-

‘ cver solid waste such as soiled cot-
ton wool, gauze and tissues discarded into waste paper basket
without being sealed in polythene bags according to standa:d
regulations [7], ¢exposes other dental clinic workers such as the
et uch 2 o mtion. Prope ditposl of sharp

» scapel blade, catridges has not been

quite successful. Even though sharp bins were provided, they
were not readily accessible to operating staff as only one yel.
low/sharp bin was provided for each clinic of ten cubicles. In
the absence of adequate assistance from dental surgery assis.
tants, the alternative would have been to provide a sharp or
yellow bin for each cubicle where the patients are treated.

Conclusion

In spite of proven occupational risk and provision of safe and
effective vaccines at no cost, the compliance of workers in the
dental clinic to the Hepatitis B vaccination programme, initj.
ated by the University College Hospital, was very poor. His-
tory taking with the view of identifying high risk individuals
was overlooked by clinic workers, therefore high risk patients
might have been missed and the high risk approach to the pre-
vention of cross infection overlooked. The use of barrier tech-
nique, except the use of eye shield was well accepted and prac-
tised in this dental clinic. Ascptic technique was well accepted
and practised in the study area. The success of prevention of
cross-contamination in the dental clinic was highly dependent
on the dental surgery assistants especially in situations where
highly technological equipment were absent. The practice of
four handed dentistry and prevention of contamination has not
been successful in this clinic. Faulty sterilization equipment,
poor monitoring, coupled with inadequate number of instru-
ments have contributed to the inability to achieve success in
this area of prevention of cross-infection. Adherence to correct
disinfection procedures needs to be enforced whilst the disin-
fection of hand pieces needs to be improved on and sterilizable
hand pieces purchased. Prevention of cross-infection in the den-
tal laboratories needs more attention. Procedures used in the
prevention of cross infection from solid waste was inadequate.

Recommendation

The hospital management needs to employ more dental assis-
tants. There is the need to train dental assistants along with the
training of the students and residents to enable them to get used
to the practice of four handed dentistry and the prevention of
contamination. It may be necessary to organize a training ses-
sion on the prevention of cross infection for members of staff.
The regular supply of barrier materials should be extended to
the laboratory staff. There is much need for management to pro-
vide eye shields in the clinics and in the laboratories. More den-
tal instruments and modern appropriate equipment such as ster-
ilizers, dental chairs, etc, to facilitate instrument processing and
management, as well as the prevention of contamination are
required. Hepatitis B vaccination should be enforced on staff
and students. Patients should be made to fill surveillance forms
on infectious discases. Disinfection of materials used on pa-
tients, such as impressions and appliances, before they are sent
to the laboratories should be mandatory. Infectious disease con-
trol committees should be established to control nosocomial
infections in the hospital. This should comprise of members of
staff of different departments of the hospital.
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