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Abstract

Infection prevention and control is an important measure in the field of dentistry to prevent the
contamination and spread of microorganisms in the dental practice.

Quasy Experimental research was conducted in 28 primary health care facilities in Semarang
City. Interventions conducted from May to July 2023. Data collection is carried out by daily
swabbing of the surface of the dental unit at lamp holders and dental seats. Swabbing will be
performed using standard food and surface swabbing techniques. Bacteria counts were performed
using a Colony Counter and results were reported in the form of colony forming units (CFU).

In both the control and experiment groups, the number of microorganisms on the surface of the
dental unit decreased. However, in the experiment group, there was a significant decrease in the
number of microorganisms on the dental seat (p=0.000) and dental lamp (p=0.000). The decrease
in the number of microorganisms on the dental seat in the experiment group was 58571 CFU/10ul
(pre), 18357 CFU/10ul (trial) and 11786 CFU/10ul (post). Meanwhile, the decrease in the number of
microorganisms in the lamp handle in the experiment group was 62857 CFU/10ul (pre), 18571
CFU/10ul (trial), and 15857 CFU/10ul (post), respectively.

The infection control method is effective in reducing the number of microorganisms on the
surface of dental seat and lamp handle in the dental unit. So it is important to implement
comprehensive infection control measures to prevent contamination by microorganisms in dental
and oral health facilities.
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designed to prevent the transmission of

potentially pathogenic microorganisms®®.

Introduction

The provision of dental health care
facilities in carrying out dental care cannot be
separated from the risk of cross-infection'?2. In
the dental health care facility environment,
pathogens can be transmitted through direct
contact with infected blood, saliva, or other body
fluids or indirectly through instruments, materials,
and contaminated surfaces®*. Infection control in
dentistry includes a series of procedures
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Currently, infection control methods need to be
developed. These include screening measures,
dental inspections, analysis of dental and oral
problems, and important care measures
performed when providing dental and oral health
services in dental practices to prevent the
transmission of infections’*.

Dental health workers are at risk for
infection transmission. In dental practice, it is
necessary to consider the risk of HIV
transmission, especially due to accidental needle
stick injuries®. Reportedly, 14.4% of dentists and
dental nurses are infected with HBV and 1.4%
with HCV'?. Saliva is a source of infection
transmission through aerosols generated during
dental and oral health care, as well as through
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natural activities such as breathing, sneezing,
and coughing, and therefore may pose a
potential hazard to healthy, uninfected individuals
and to health care workers in health care
facilities™".

Transmission of infections in healthcare
facilities can be prevented by good infection
control during dental and oral procedures. This
includes the wuse of personal protective
equipment (PPE), setting up practice rooms,
administering  vaccinations, hand washing,
gargling before dental and oral procedures with a
mouthwash  containing  antiseptic  agents,
sterilizing and disinfecting dental and oral
treatment instruments, and waste disposal'"'?.
Implementing infection control measures, can
reduce the potential for infection transmission
during oral health care and protect dentists,
dental caregivers, and patients from infection
transmission during dental and oral care in the
facility dental and oral health™.

Dentists must take infection control
measures to prevent the spread of infections in
the practice area. However, this must also be
supported by the implementation of sustainable
infection control through training, monitoring, and
evaluation in the implementation of infection
control in the dentist's practice setting'®. The
purpose of this research is to determine the
effectiveness of infection control methods to
prevent the transmission of infections by
reducing the number of microorganisms in dental
and oral health primary care facilities.

Materials and methods

Study Area

This research was conducted after
obtaining ethical approval from the Faculty of
Public Health, Diponegoro University, Semarang,
Indonesia, number 173/ EA /KEPK-FKM/2023.
This Quasy Experimental research with a Non
Equivalent Control Group Design research
design was conducted in the dental and oral
health services of primary health care facilities in
Semarang City.

Study Population and Sample Size

A research sample was then selected
from this population using simple random
sampling techniques. The number of samples in
this study was 28 samples. The experiment
group consists of 14 primary health centers and
the control group consists of 14 primary health
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centers randomly selected.

Study Intervention

The results of the research obtained were
the number of microorganisms on the dental seat
and lamp holder in the dental unit, and the
predominant types of microorganisms on the
dental seat and lamp holder in the dental unit.
The swabbing is done after the dentist performed
the dental and oral hygiene on the patient in the
dental clinic of the health center. In the control
group, the swabs were taken twice, before and
after a treatment by the researcher. In the
experiment group, on the other hand, swab
samples were taken 3 times, namely before, after
the intervention (trial), and after the intervention
(field test). Interventions that were performed in
relation to infection prevention and control
included screening, dental inspections, analysis
of dental and oral problems, and treatment
procedures.

Data Collection

Samples are collected from the surface of
the dental unit at the lamp holder and dental seat.
Samples are collected with a swab (dipped in
physiological serum) using an aseptic tip.
Sterilized test tubes containing physiological
serum and swabs were used for sampling. Insert
a sterile cotton swab into a test tube containing
the thyoglycolate solution and press it against the
wall of the test tube until it stops dripping. Wipe
the surface of the dental unit suspected of being
contaminated with bacteria with a cotton swab.
The surface of the dental unit is wiped
horizontally three times, then the cotton swab is
turned over to be wiped vertically three times.

Laboratory Tests

The cotton swab was placed back into the
tyoglycolate transport medium, then the tube was
tightly closed. The cotton swab was taken to the
microbiology laboratory as soon as possible. The
cotton swab was incubated for 1x24 hours at
37°C. Prior to clinical use (after disinfection and a
waiting period of 10-15 minutes for the
disinfectant to take effect), samples were
collected with a sterilized swab by rubbing the
swab in an area 10 cm long and 2 cm wide on
the designated surface. The swab was placed in
a closed tube. After the treatment session,
sampling was performed as described above.
The transport media containing the swab
samples and the Mueller-Hinton plates were
transferred to the Cito Semarang laboratory and
placed in an incubator at 37°C for 24 hours. After
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24 hours, the samples were diluted and
transferred to blood agar and eosin methylene
blue (EMB) media. Bacterial counts were
performed using a Colony Counter and results
were reported in the form of colony forming units
(CFU).

Statistic Analysis

All the quantitative data were statistically
analyzed with paired t-test and continued with the
Independent Sampe T test using SPSS software.

Results

The intervention implemented is the
application of infection control methods through
patient screening, dental inspections, analysis of
dental and oral problems, effective dental and
oral care procedures to prevent infections in the
dental and oral health facilities in the city of
Semarang City Primary Health Facilities during
May- July 2023. This intervention takes the form
of implementing an infection control method
consisting of screening efforts, dental inspections,
analysis of dental and oral problems, and dental
and oral care procedures. Based on this
description, this method is referred to as the
SIAP method of infection control. The SIAP
method is the development of an infection control
method that should be used in dental and oral
health facilities(Table 1), including:

1. Screening is carried out with the aim of finding
out the patient's medical history and general
condition. It involves finding out each patient's
condition through a screening form that
includes signs and symptoms of infectious
diseases and the patient's general condition.

2. Inspection at the dentist's office is carried out
to detect the risk of hepatitis and Covid-19
infection in dentists. This inspection
determines if the dentist is prepared to
prevent the transmission of infection by
administering the hepatitis B and Covid-19
vaccinations.

3. Analysis of dental and oral problems is carried
out by explaining and identifying the dental
procedures that fall into the categories of
invasive and non-invasive. By knowing the
classification based on the risk of infection
transmission during dental procedures, it can
be prevented by implementing more effective
infection control.

4. Procedures to prevent infections

a. Before treatment

1) Wash hands before the procedure

2) Use personal protective equipment
(mask, handscoon, gown)

3) Use PPE in the proper sequence
(donning)

4) Use an antimicrobial mouth rinse

. During treatment

1) Implementation of four handed
dentistry
2) Use of transmission-based precautions

(vacuum aerosol and saliva ejector)

. After treatment

1) Perform sterilization of work equipment

2) Carry out disinfection

3) Manage infectious and non-infectious
medical waste

4) Proper and sequential removal of PPE
(doffing)

5) Wash hands upon completion of

activity.
Implementation of SIAP Infection Control Methods
N St
© ages Before After
N Percenta "
Interventio o Interventi Percentage
n (Pre) 9 on (Post)
Carry out screening related
1 to the general health and 3 21% 9 64%
history of hepatitis
Carry out screening related
2 to the general health and 3 21% " 79%
history of tuberculosis
Carry out screening related
3 to the general health and 1 7% 10 71%
history of HIV/AIDS
Carry out screening related
4 to the general health and 3 21% 13 93%
history of Covid-19
Dentists administered o o
5 hepatitis B vaccine 13 93% 14 100%
Hepatitis B  vaccination
6 administered up to the third 13 93% 14 100%
stage
Dentists administered o, o,
7 COVID-19 vaccine 14 100% 14 100%
COVID-19 vaccination
8 administered up to the third 14 100% 14 100%
stage (booster)
9 Carrylng oqt tooth extraction 8 57% 14 100%
as an invasive procedure
Carrying out surgical
10 extraction as an invasive 1 7% 4 29%
procedure
11 Cal_'rylng_ out dental fillings as 5 36% 14 100%
an invasive procedure
12 _Carry_lng out scalling as an 7 50% 14 100%
invasive procedure
Carrying out root canal
13 treatment as an invasive 3 21% 3 21%
procedure
Conducting dental health
14 education at the individual or 14 100% 14 100%
group level as a non-invasive ° °
intervention
Conducting consultations
through online
communication between the
15 clinician and the 2 14% 6 43%
patient/patient's family
(teleservice) as a non-
invasive procedure
Implementation of caries
prevention measures,
16 namely TAF and fissure 0 0% 0 0%
sealing as a non-invasive
measure
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Use of medical masks when

dental seat decreased from 57,500 CFU/10ul to

Table 1. Implementation of Infection Control in
the Experiment Group.

Most respondents implemented screening
procedures, but they were still inadequate,
including hepatitis screening in 9 respondents
(64%), TB screening in 11 respondents (79%),
and HIV/AIDS screening in 10 respondents
(71%). Some respondents did not carry out
several procedures at the Community Health
Center, including surgical extractions in 4
respondents (29%), root canal treatment for 2
respondents (14%), teledentistry procedures in 6
respondents (43%) and TAF and Fissure Sealant
procedures in 0 respondents (0% ). Only 11
respondents (79%) used face shields when
carrying out dental and oral care procedures, and
13 respondents (93%) had used PPE in the
correct manner and sequence.

Based on the results in Table 2, it was
found that the average number of microorganism
colonies decreased in the control group in the

17 performing dental and oral 14 100% 14 100% i
46,429 CFU/10ul in the pre-and post-treatment
18 | potomne e and crl fa 14 data (percentage decrease of 19%). The average
decrease in the number of microorganism
Use of a face shield when H H .
19 | performing dental and oral 4 29% 1 79% colonies in the control group in the pre- and post-
care . 0
- lamp intervention data before and after was
S A L A 59286 CFU/10ul to 56071 CFU/MOul (percent
: ul to o perce
21 | Crarang masks ateach 2 14% 13 93% decrease of 5%). In contrast, in the SIAP
22 | Chanang. doves ot eah | T B 100 .expter:lme(;]t gtrolup, thf[a nClImeer ofdmllcc:roorgaSrélsér;l?
n e ental sea ecrease rom
23 Use of antimicrobial mouth 8 57% 14 100% . ’
rinse for patients ° ° CFU/1OHI tO 18,357 CFU/1OHI n the pre' and
b | Potents gagle with | oo M . pog/t-)lnterventlon data (percentage decrease of
before treatment 69 ).
Handling used equipment
2 after treatment 13 93% 14 100%
i i i Control .
26 ggé:sa"s]g soyfrilfgeeds S%UIEZ}ZS 10 71% 14 100% (C;‘\‘rgfljg) Experiment Group (N=14) a?;%?rsglggigvfn Number (%)
Number
N Before
27 ‘L’Jj'?”g(‘)'fea“'{:ecﬁrgOdsgi?;? 7 50% 14 100% g;'::‘?;?n Post of |Post of | & After g:'?rrﬁa&l‘;'\l'f;:; g:ml;?elg A‘I"Zi;
50% aerosol Pre | Post | Pre | TriaiTest | Field Test 0 | SIAP SIAP
Removal of PPE after Group Intervenes Intervenes
28 completion of dental and oral " 79% 14 100% Dental 57 19% 59% 80%
care
Seat 50
29 Discarding (take off) PPE in 6 43% 13 93% o 0 4642 | 5857
the correct order ° ° CF |9 1 18357
U/l | CFU/ | CFU | CFU/M0 | 11786
30 Sterilization of used 14 100% 14 100% Opl [10pl | /10yl | pl CFU/MO0ul
instruments Lamp |59 5% 70% 75%
Sterilization of handpieces, Handle 28
31 | scalers and drils at each 14 100% 14 100% gF ?607 3285 18571
tient ch
pé'_en C_ange UM | CFUI | CFU | CFUMO | 15857
32 E)(l;l_lnfec_tlon of the room after 12 86% 14 100% Oul | 10ul | /10wl [ wl CFU/10ul
pletion of treatment
v ——" Table 2. Average Frequency of Number of
33 d lamp handle aft 12 86% 14 100% . . . .
completon of reatment " ” Microorganism Colonies (CFU) in the Control
s |wermemmniwme || e | w | o | Groupand Experiment Group.
after each treatment
% | aerweamen o | w2 86% “ 100% The decrease in the number of
Average 60% 87%

microorganisms in the dental seat in the data
before and after the intervention field trial was
58571 CFU/10ul to 11786 CFU/10ul (80%
reduction percentage). In the SIAP experiment
group, the number of microorganisms in the lamp
handle decreased from 62,857 CFU/10ul to
18,571 CFU/10ul in the data before and after the
intervention field trial (70% reduction percentage).
The decrease in the number of microorganisms
in the lamp handle in the data before and after
the intervention field trial was 62857 CFU/10ul to
15857 CFU/10ul (percentage reduction of 75%).

Based on graph 1 above, the average
results show a decrease in the number of
microorganisms in both groups. The largest
reduction in the number of microorganisms in
both the dental seat and lamp handle was found
in the group that received the SIAP infection
control method intervention compared to the
control group that did not receive the SIAP
infection control method intervention.
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62857
58571

18357 18571 N
857
II \11786@

Trial Post

59286
57500 56071

I I 46429I
Pre

Control Group (N=14) ExperimentGroup (N=14)

s Avera ge of Micr oor ganisme (Dent al Seat)
s Avera ge of Microor ganisme (Lamp Handle)

— — — — Decrease Number of Microorganism (Dental Seat)
— — — — Decrease Number of Microorganism (Lamp Handle)

Graphic 1. Frequency of Number of
Microorganism Colonies (CFU) on the Surface of
Control Group and Experiment Group Samples.

Dental Seat Lamp Handle P
Mean+SD P- Mean+SD -
Group | N Value Val
Pre Post Pre Post ue
56071
Control | 14 | 57500 | 46429 59286 | 0.4
Group * * 0.009 |+ 130352 | 00
80264 | 10994.5 6157.28 |~
Experi o071 | 1ree 62857 | 15857 |,
ment 14 |z - 0.000 | + + p
Group ;703-28 2279'54 726273 | 458857 | *°
Table 3. Average Number of Microorganism

Colonies (CFU) on the Sample Surface Before
and After SIAP Method Intervention

Control Experiment Surface in Dental "
Goup Grou Unit t-test for Equality of Means
Std.
. Mean
. Dental |Lamp Sig. (2-| . Error
Pre  |Post|Pre |[Trial [Post Seat Handle df tailed) Eéfferen Differe
nce
N v N -360 |26 |721 10714 23732
59
29
N v 1403 |26 [172  [3s71.4 22447
29 33
28071. |3200.8
V A v 8.770 (26 |.000 429 27
37500. |3873.2
\ \l v 9.682 (26 |.000 000 2667
34642. |3259.6
\ V v 10.628 (26 (.000 857 31
40214. |3693.3
v v v 10.888 (26 000 | g0 |5g

Table 4. Independent sample t test to compare
significant each group.

Based on table 3, it was found that
there was a decrease in the number of
microorganisms in the control group and
experiment group. The results of the paired
sample t test statistical test in the experiment
group showed significant differences in the
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number of microorganisms before and after the
SIAP infection control intervention in the dental
seat (p-value = 0.000) and lamp handle (p-value
= 0.000).

Based on table 4, there are no significant
values in the pre-stage for both groups (p>0.05).
while there was a significance value (p<0.05) in
the post stages of both groups.

Discussion

Research related to the implementation of
infection control methods in dental and oral
health services in Community Health Centers
was conducted in 28 Primary Health Centers as
a control group and as an experiment group. The
SIAP intervention was not implemented in the
control group, but the control group still
implemented infection control methods based on
the Ministry of Health's PPl. The experiment
group, on the other hand, used the SIAP infection
control method, which consists of screening
efforts, dental inspections, analysis of dental and
oral problems, and treatment procedures before,
during, and after dental and oral treatment.

The effectiveness of the SIAP Control
Method is based on the number of
microorganisms. Basically, this research aims to
determine if the number of microorganisms
decreases in the two groups with different
treatments. Based on the data processed by
SPSS program, it shows that the number of
microorganisms decreased with the development
of SIAP infection control method. The counting of
the number of microorganisms in this study was
done by swabbing the surface of the dental seat
and lamp handle after treating patients in the
dental and oral health services of Semarang City
Health Center. Sample swabs were taken in the
control group and the experiment group. The
swabbing is carried out after the dentist performs
dental and oral care on the patient at the dental
clinic of the health center.

The results of the data analysis showed
that the number of microorganisms decreased in
the group that participated in the SIAP infection
control method, both on the dental seat and on
the lamp handle. In the control group, the
average difference between the test results
before and after the intervention on the dental
seat showed a significance value or p-value of
0.009 < 0.05, i.e. a significant difference, while
the lamp handle showed a significance value or
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p-value of 0.400 > 0.05, i.e. no significant
difference. In the experiment group, the test
results showed that the average difference
between the pre-intervention and post-
intervention in the dental seat had a significance
value or p-value of 0.000 < 0.05, that is, there
was a significant difference. The results of the
test of the average difference between the field
tests of the experiment group before and after
the dental seat showed a significance value or p-
value of 0.000 < 0.05, so there was a significant
difference. The results of the test of average
difference between the pre and post intervention
on the lamp holder showed a significance value
or p-value of 0.000 < 0.05, so there was a
significant difference. The results of the test of
the average difference between the pre and post
field test of the lamp holder experiment group
showed a significance value or p-value of 0.000
< 0.05, so there was a significant difference.

The results of this study are consistent
with research indicating that dentists who do not
use PPE in dental and oral care have a 6.3% risk
of infection transmission compared with dentists
who use PPE in dental and oral care with a
2.83% risk of infection transmission®. The results
of other research related to the use of gargling
patients with an antiseptic solution before the
procedure can reduce the number of bacteria or
viruses in the oral cavity and aerosols in the
dentist's practice'’. The results of research at the
Faculty of Dentistry, Mazandaran College, Sari,
Iran, found that contamination with
microorganisms in the air before treatment was
33.3% and after treatment was 80%, and
contamination with microorganisms on the
surface of the dental chair before treatment was
18.3% and after treatment was 70%*.

Infection prevention and control are
important measures that must be done to protect

patients and health workers from the
transmission of infections in healthcare
facilities®'®. Dental health workers are at

particular risk of infectious diseases such as
Hepatitis B, Hepatitis C, HIV/AIDS (Acquired
Immune Deficiency Syndrome) and COVID -
19'%20 Screening can be used to detect the
presence or absence of disease in order to make
the correct diagnosis and make appropriate
referral’’?. The US Preventive Services Task
Force (USPSTF) advocates for HIV screening in
adolescents, adults, and pregnant women?®,
Several studies have highlighted the potential
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benefits of routine HIV screening in dental care,
particularly with the availability of rapid HIV
testing using oral fluids ?*.

Currently, screening is recommended in
dental practice as it may serve to limit the
potential spread of pathogens in patients with
unsuspected carriers from the start of
treatment®2®. Vaccination may provide additional
protection against certain pathogens from patient
to dentist?”?, The prevalence of risk of hepatitis
B infection among dentists in Yemen City was
17.9% in 2017?°. Dental procedures are invasive
because they are highly susceptible to
transmission of infection when the treatment
comes into contact with the patient's saliva and
blood, in addition to the large number of aerosols
and droplets generated during dental procedures
that are mixed with the patient's saliva and
breath, which may contain large numbers of
pathogenic microorganisms™.

Before carrying out dental procedures,
you must use personal barrier protection®’. The
use of personal protective equipment (PPE) can
protect dentists from infection transmission and
can improve patient safety®32*, When carrying
out dental and oral hygiene procedures, the use
of an extraoral suction device is required
because it can reduce the incidence of aerosol
contamination during dental hygiene by 20%*.
The use of extraoral suction devices is effective
in reducing bioaerosols and splashes generated
during ultrasonic scaling procedures®. Perioral
suction devices have been shown to be effective
in reducing biological aerosols that cause cross-
contamination during dental treatment. However,
to achieve maximum prevention, their use must
be combined with standard personal protective
equipment such as goggles, face shields, and
surgical gloves®". After completion of dental
treatment, it is imperative to implement
disinfection and sterilization measures because,
given the previous COVID -19 pandemic and the
increase in the incidence and prevalence of
infectious diseases such as HIV/AIDS and
hepatitis B and C, this may be an attempt to
protect clinic staff and patients from cross-
contamination®.

Conclusions
There is an effective of SIAP infection

control method to reduce the number of
microorganisms on the surface of the dental seat
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and lamp handle in the dental unit. The
implementation of infection control methods in
the intervention group was carried out well, with
an increase in infection control from before 60%
to after the intervention to 87%. The infection
control method applied in the 14 experiment
groups was more effective in reducing the
number of microorganisms than in the 14 control
groups.
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