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ABSTRACT

Tuberculosis (TB) remains a major concern in clinical health education settings due to its airborne
transmission risk. This study aimed to analyze the risk of TB transmission and evaluate the implementation
of Infection Prevention and Control (IPC) by students during preventive dentistry procedures in the JKG
Care Service Laboratory at Poltekkes Semarang. Using a descriptive-analytic method with a cross-sectional
survey design, data were collected from 60 students through structured questionnaires and direct
observation. The results showed that 73% of students demonstrated moderate IPC behavior, and 67% of
the laboratory conditions were rated as moderately compliant with standards. Bivariate analysis revealed
no significant relationship between student IPC behavior and laboratory conditions (p = 0.885), but there
was a significant relationship between IPC behavior and the implementation of preventive dentistry
procedures (p = 0.012). These findings indicate that student compliance with IPC is more influenced by
procedural application than environmental factors. Strengthening IPC training and supervision during
clinical practice is crucial to minimize TB transmission risk in dental health education settings.
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Introduction

The Diploma III Study Program for health
workers must have a laboratory that meets
established standards. To ensure that students’
practical experiences lead to the development of
skills aligned with predetermined competencies, the
educational process places greater emphasis on
hands-on training. The curriculum consists of a
maximum of 80% core curriculum and a minimum
of 20% institutional curriculum, with a structure
comprising 40% theoretical content and 60%
practical content. This composition is expected to
equip graduates with the necessary capabilities to
meet both national and global challenges (PP RI No.
19 of 2005).

Semarang Health Polytechnic provides learning
facilities that allow students to apply theoretical
knowledge and develop practical skills. These
facilities include the Nursing Service Laboratory
and the Conservation Laboratory, which are utilized
by students from the second to sixth semesters.
Students engage in practical sessions aligned with
their respective courses, such as Preventive
Dentistry, Individual Care Services, Basic Tooth
Extraction, Dental Health Promotion, and
Conservation.

The use of the laboratory is organized into
groups, each consisting of 8—10 students, under the
supervision and guidance of a practical instructor.
The Nursing Service Laboratory has an area of 10.2
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% 16.5 m? and is divided into four cubicles. Each
cubicle is enclosed with 3-meter-high glass
partitions and contains four dental units. Each
cubicle measures 5.5 x 4.7 m, with a total area of
25.8 m? The layout of the laboratory follows the
Diploma III Dental Health Laboratory Standards
issued by BPSD Kesehatan in 2017, which
recommend a square or near-square configuration
with a minimum space of 2.5 m? per student for
practical activities. Each cubicle is equipped with
one handwashing sink and one air conditioning unit
with a power of 2 horsepower.

Infection is a dynamic disease caused by
pathogenic microbes [1]. Infection is an invasion of
the body of pathogens or microorganisms that can
cause illness[2]. Tuberculosis is one of the most
frequently occurring infections in healthcare
settings. It is caused by an infection of the lungs
with Mycobacterium tuberculosis bacteria[3]. This
bacterium spreads when a person inhales droplets
released by individuals with tuberculosis when they
cough, talk, or sneeze[4].

The condition of the Nursing Service
Laboratory crowded with users for extended
periods, with air humidity and temperatures ranging
from 16-18°C and lacking proper ventilation can
serve as a medium for infection transmission.[5].
Dental procedures can produce aerosols that have
the potential to pose a risk of cross-infection for
dentists, dental care staff, and patients[6]. Aerosols
have the potential to be an infection transmission
route when exposed in high concentrations and
enclosed environments[7]. Cross-infection, or
Healthcare-Associated Infections (HAIs), refers to
the transmission of infections caused by the
presence of infectious agents. HAIs are a major
concern for the safety of both patients and Dental
Healthcare Workers (DHCWSs), making their
prevention a top priority for healthcare systems and

organizations. In Indonesia, a middle-income
country, the prevalence of HAIs has reached
7.1%.[8].

Tuberculosis bacterial infection in the

primary stage occurs when bacteria enter through
the nose and mouth by breathing air that contains
the bacteria causing tuberculosis. [9]. These bacteria
can reach the lungs and begin to multiply. The
Nursing Home Laboratory can act as a reservoir and
transmit the bacteria through airborne particles and
droplets to vulnerable hosts. Students of the
Department of Dental Health at the Polytechnic of
the Ministry of Health, Semarang, receive
instruction on infection prevention and control
(PPI) during the second and fifth semesters.

Therefore, students already have basic knowledge
about how to prevent and control infections (PPI).

Based on observations during practical
guidance at the Nursing Service Lab, it was found
that the students did not fully comply with infection
prevention and control (PPI) measures, such as
wearing masks, gowns, rubber shoes, gloves, and
head coverings. Given their prolonged presence in
the Care Service Lab, frequent direct contact with
patients who secrete saliva, and the environment of
closed rooms with low temperatures and poor
ventilation, it is necessary to conduct an in-depth
analysis regarding the potential transmission of
tuberculosis infection as a link in the chain of
healthcare-associated infections (HAIs) in dental
health services at the Polkesmar Dental Health Care
Service Lab.

Methods

This study is an analytical descriptive
research using a cross-sectional survey approach. It
aims to analyze the risk of tuberculosis (TB)
transmission in the JKG Care Service Laboratory of
the Ministry of Health Semarang and to assess the
implementation of Infection Prevention and Control
(PPI) by students during Preventive Dentistry
practice. The research was conducted at the Nursing
Services Laboratory of the Department of Dental
Health, Polytechnic of the Ministry of Health,
Semarang, from July to August 2024,

The population in this study consisted of all
students practicing in the JKG Care Service
Laboratory. A sample of 60 respondents was
selected using a simple random sampling technique
with a lottery method, based on the inclusion criteria
of active students who have learned about PPI and
are currently conducting Preventive Dentistry
practices.

Data collection was carried out through direct
observation and structured interviews using pre-
validated questionnaires. The questionnaire covered
aspects of student knowledge, attitudes, and
behaviors regarding the implementation of PPI, as
well as laboratory environmental conditions and
practical actions.

Data measurement used a categorical
assessment scale (good, medium, poor) based on
observation sheets and questionnaire scores. Each
data point was encoded and processed for analysis.

Data analysis involved univariate analysis to
describe the distribution of variables, and bivariate
tests to determine relationships between variables,
such as the association between student behavior
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toward PPI, laboratory conditions, and Preventive
Dentistry practices.

This research received ethical approval from
the Health Research Ethics Commission of the
Ministry of Health Semarang, with ethical clearance
number 078/KEPK/Poltekkes-Smg/V1/2024. All
respondents provided informed consent prior to
participating in the study.

Results and Discussion

Tabel 1. Student Behavior Towards Infection
Prevention and Control (IPC)

Table 3. Student Performance in Preventive
Dentistry Practice

Category N %
Good 20 33
Medium 34 57
Bad 6 10
n 60 100

Category N %
Good 10 17
Medium 44 73
Bad 6 10
N 60 100

The majority of students (73%) demonstrated
moderate compliance with IPC procedures. This
suggests that although theoretical knowledge of IPC
is provided in earlier semesters, its application in
practice remains suboptimal. This finding aligns
with previous research, Although there is theoretical
knowledge about IPC, compliance in actual practice
remains moderate for example, the use of eye
protection and hand hygiene immediately after
removing gloves is sometimes neglected [10].

Table 2. Condition of the JKG Care Service

Laboratory
Category N %
Good 20 33
Medium 40 67
Bad 0 0
n 60 100
The results indicate that 67% of the

laboratory conditions were rated as moderate.
Although the lab design meets some spatial and
ventilation criteria, essential features such as
exhaust systems or air filtration are lacking, which
could increase the risk of airborne infection.
Additionally, inconsistent use of full PPE among
students—particularly nurse caps and rubber
footwear—may be attributed to insufficient
enforcement and discomfort in a cool environment
(16-18°C).

Previous research suggests that found that
aerosol accumulation occurs in dental treatment
rooms with poor ventilation, and adding a portable
air cleaner with a HEPA filter significantly reduced
aerosol levels and sped up aerosol removal[11]. The
absence of such facilities in the JKG lab may
increase vulnerability to tuberculosis exposure.

Most students (57%) performed at a moderate
level during preventive dentistry procedures,
including scaling, polishing, and fluoride
application. These procedures often generate
aerosols, increasing the risk of infection if
appropriate PPE is not used. Many students were
observed using only gowns and gloves, which is
insufficient for high-aerosol procedures. This
highlights a potential breach in IPC and supports
previous  findings that  aerosol-generating
procedures require stricter control measures. The
moderate performance may also reflect limited
awareness of the infectious status of patients, as
students were not routinely trained to identify
symptoms such as chronic cough, fever, or
malaisekey indicators of TB.

Table 5. Chi-square Test Results

No. Variable p- Result
valu
e
1. Student behavior 0.88 Not
towards PPI with the 5 significant
suitability of the
Laboratory of the
Department of Dental
Health
2. Student behavior 0.01 Significant
towards PPI with 2
preventive measures
of dentistry
There is no statistically  significant

relationship between student [PC behavior and lab
condition (p = 0.885), possibly due to students'
unawareness of the lab’s technical specifications.
However, a significant relationship (p = 0.012) was
found between IPC behavior and student actions
during preventive dentistry, suggesting that those
with better IPC understanding were more consistent
in applying safe practices. This supports the idea
that behavioral compliance is a critical determinant
of clinical safety, particularly in high-exposure
procedures.

The results of the univariate analysis show
that student behavior towards infection prevention
and control falls mostly into the moderate category,
with 44 respondents (73%) in this group. This

30

Copyright @2025 Authors, JOURNAL OF DENTAL HEALTH, e-ISSN 2621-3664, p-ISSN 2407-0866



indicates that health students are not yet fully aware
of cross-infection control. Although students have
received PPl-related materials in previous
semesters, their practical implementation remains
suboptimal. This phenomenon aligns with the
Knowledge—Attitude—Practice (KAP) model, which
suggests that knowledge alone does not necessarily
lead to proper practices unless supported by a
positive attitude and a conducive environment.[12]

Basically, most students in the Department of
Dental Health have received courses on cross-
infection control procedures in the semester prior to
entering clinical practice in the laboratory. The
theory of cross-infection control is delivered by
competent lecturers; however, students have not
fully applied this knowledge during their clinical
practice in the laboratory. This is not due to a lack
of understanding but rather because students tend to
focus more on the limited laboratory borrowing
hours. As a result, they often pay less attention to
the infection prevention and control procedures and
more to the time constraints for using the lab.

Additionally, this was confirmed by
observations showing that 6 respondents (10%) fell
into the poor category because their clinical practice
in the laboratory did not meet the required criteria.
In contrast, another observation using a
questionnaire revealed that 10 respondents (17%)
were in the good category, as they understood the
key principles of infection prevention and control in
the laboratory during clinical practice after
receiving theoretical instruction on cross-infection
control.

Furthermore, observations of laboratory
conditions showed that 67% of respondents rated
the laboratory environment as moderate, indicating
that it does not fully support the optimal
implementation of PPI. Ideally, a dental health
clinic practice laboratory should provide adequate
ventilation, temperature control, and exhaust grill
facilities to reduce the spread of aerosol particles,
which can serve as a medium for the transmission
of infectious diseases such as tuberculosis[13]. This
discrepancy increases the risk of healthcare-
associated infections (HAIs), as working
environment conditions greatly affect the incidence
of cross-infection in dental health facilities [14].
Some factors causing inconsistencies in practice
include the limited laboratory usage time, which
leads students to overlook PPI procedures for the
sake of time efficiency. Additionally, unclear
internal regulations and weak supervision regarding
the use of complete personal protective equipment
(PPE) contribute to low student compliance. This

aligns with previous research stating that the
success of PPI implementation is greatly influenced
by institutional leadership and supervision[15].

Complete personal protective equipment that
must be worn during clinical practice, including
head, body, and foot protection[16]. However, there
is still a discrepancy between the availability of
laboratory equipment and students’ use of personal
protective equipment. Regarding PPE usage, most
students were found to wear only gowns and gloves,
while other PPE items, such as nurse caps and
laboratory slippers, were often neglected. This
indicates that although students have basic
knowledge, there is resistance to fully applying the
practice. Previous research has found that comfort,
risk perception, and institutional support are key
determinants in PPE use among health
students.[17].

There are two factors that cause most students
not to use complete personal protective equipment.
Such as the time factor and the discipline factor[18].
The time factor refers to the contract for borrowing
laboratory hours from the laboratory officers.
Meanwhile, the discipline factor involves the lack
of firmness from laboratory officers in enforcing the
requirement for students to wear complete personal
protective equipment. Several reasons contribute to
the rules not being fully implemented: students feel
uncomfortable wearing complete PPE due to
temperature issues in the laboratory, and they
experience some inconvenience, such as restricted
movement between positions or difficulty when
calling patients outside the laboratory. However,
according to the researchers, the protective
equipment used by students meets the minimum
PPE requirements. This indicates a match between
the personal protective equipment worn by students
and the completeness of practice in the laboratory.

The results of the univariate analysis and the
researcher’s observations on students’ performance
in preventive dentistry activities show that most
respondents (34 students, or 57%) fall into the
moderate category. This indicates that the clinical
practice of preventive dentistry by students is fairly
good but not fully optimal, as there are still factors
that pose a risk for tuberculosis transmission in the
laboratory during these procedures.

Most students in the Department of Dental
Health have received instructions on procedures to
prevent the transmission of tuberculosis and other
infectious diseases. However, observations show
that not all students consistently follow these
guidelines. The use of complete personal protective
equipment during clinical practice is still very
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limited, with many students wearing only gowns.
Nevertheless, in preventive dentistry procedures,
the minimum personal protective equipment is
generally sufficient to reduce the risk of infectious
disease transmission, such as tuberculosis. For
example, most students rely on these basic
protective measures, but personal safety is not fully
guaranteed.

Based on the researcher’s observations,
preventive dentistry activities in the nursing
laboratory do not have a major impact on the
transmission of infections. However, caution is still
necessary because some students are unaware of the
patient’s health background, and cross-infection
through aerosols in patients’ saliva remains a
concern.

The control and transmission of tuberculosis
can be influenced by dental aerosols, as aerosols
consist of water particles that travel quickly through
the air with high velocity. This shows that aerosols
play a significant role in infection control and
prevention during students’ preventive dentistry
practice.

Preventive dental procedures that require
special infection control measures include scaling,
filling using burs, and pumice polishing before the
application of topical fluoride and after scaling. The
presence of aerosols during these procedures
highlights the importance of proper infection
control, especially in preventing diseases such as
tuberculosis.

Based on the results of the bivariate analysis
using the Chi-Square test, two outcomes were
obtained regarding the relationships between
independent and dependent variables. The first
result showed that the relationship between student
behavior towards Infection Prevention and Control
(PPI) and the suitability of the Dental Health
Department Laboratory had a p-value greater than
0.05 (p = 0.885 > 0.05). This indicates that the null
hypothesis (Ho) was accepted and the alternative
hypothesis (Ha) was rejected, meaning there was no
significant relationship between these two
variables. This lack of association may be due to
some inaccuracies in respondents’ questionnaire
answers. For example, one question asked whether
there was a specific officer responsible for
sterilizing dental equipment after use. Some
respondents answered incorrectly because they
knew that students themselves were responsible for
sterilizing the equipment and cleaning the
surrounding area after use.

The second test examined the relationship
between student behavior towards PPI and

preventive dentistry actions, yielding a p-value less
than 0.05 (p = 0.012 < 0.05). This indicates that Ho
was rejected and Ha was accepted, meaning there is
a significant relationship between the two variables.
This finding aligns with previous research showing
that student behavior during preventive dentistry
practice greatly affects the effectiveness of infection
control and prevention[19]. This includes behavior
from preparation to completion of actions. The
related factor is found in the checklist sheet
regarding the seven standard precautions that
students must follow in the laboratory. One example
is in the Personal Protective Equipment section,
which asks whether practical students wear clean
gowns when entering the dental and oral health
service laboratory to protect their clothes from
contact with patients, patient fluids, or open
wounds[20]. Personal protective equipment is
essentially designed to prevent direct contact with
patients. [21].

A factor in the spread of infectious diseases,
especially tuberculosis, is direct contact with
patients who have a history of the disease[22].
Generally, the clinical characteristics of
tuberculosis include coughing up phlegm for 3
weeks or more, fever, and malaise[23]. Other
symptoms are coughing with blood discharge from
the patient's mouth, tightness, weakness, and
influenza[24]. Therefore, students practicing
preventive dentistry in the laboratory must pay
attention to the patient’s medical history by
inquiring about symptoms that have occurred in the
past week.

Moreover, tuberculosis continues to evolve
over time, the number of cases is increasing, and it
is difficult to predict when this disease will be
eradicated in Indonesia.[25]. Another study
revealed that a negative pressure room is used for
patients who need to be isolated, ensuring that the
air inside does not mix with air from other rooms,
preventing the spread of contaminants. Therefore,
exhaust grills are necessary for negative pressure
chambers. Based on this research, the Care Service
Laboratory of the Department of Dental Health at
Semarang Polytechnic needs to be equipped with
exhaust grills for room sterilization, especially if a
student brings a patient with tuberculosis symptoms
into the laboratory.

Conclusion
Based on the study findings, it can be
concluded that the risk of tuberculosis transmission

in the JKG Polkesmar Care Service Laboratory
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during preventive practice activities is influenced by
several factors. These factors include the
incomplete personal protective equipment (PPE)
worn by students, as well as the absence of
dedicated personnel assisting with equipment
sterilization after use, leading to sterilization
techniques that do not fully meet infection
prevention standards. While the JKG Polkesmar
Care Service Laboratory generally adheres to
Diploma III Dental Health laboratory standards,
some aspects remain non-compliant, particularly
regarding the completeness of infection prevention
tools within the room. Furthermore, scaling
activities pose a high risk of tuberculosis
transmission if patients brought by students have
high-risk indications and proper infection
prevention procedures are not diligently followed
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