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Abstract

Introduction: Infection control is crucial for patient safety in healthcare settings, and paramedics play a vital role in preventing
the spread of infections. However, their knowledge and awareness of infection control measures may vary, leading to potential
risks. This study aimed to assess the knowledge levels of infection control among paramedics and identify areas for
improvement.

Methods: A cross-sectional study design was employed, and paramedics working in various healthcare settings were recruited
in Saudi Arabia. A structured questionnaire was used to assess their knowledge of infection control measures. The questionnaire
consisted of multiple-choice questions, and the responses were categorized into low, moderate, and high knowledge levels.
Descriptive statistics were used to analyze the data.

Results: A total of 160 paramedics participated in the study. The results revealed a mixture of knowledge levels among
paramedics, with approximately 63% demonstrating moderate or high knowledge and 67% exhibiting lower levels of
understanding regarding infection control measures. Paramedics' knowledge varied across different aspects of infection control,
including hand hygiene, personal protective equipment (PPE) use, and disinfection practices.

Conclusions: The findings emphasize the need for targeted interventions and ongoing education to address knowledge gaps
and improve infection control practices among paramedics. By implementing comprehensive training programs and promoting
knowledge sharing, healthcare organizations can enhance patient safety and reduce the risk of healthcare-associated infections.
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Introduction

Infection control is a crucial aspect of patient safety in
healthcare settings. Healthcare-associated infections
(HAIs) are a significant cause of morbidity and
mortality, particularly among vulnerable patient
populations [1,2]. Prevention of HAIs requires
effective infection control measures, which depend on
healthcare providers' adherence to infection control
practices. Paramedical emergency service providers in
hospitals play a vital role in preventing the spread of
infections in healthcare settings. However, studies
have shown that their knowledge and awareness of
infection control measures may be inadequate, leading
to a risk of HAIs [3, 4].

Paramedical emergency service providers in hospitals
have a pivotal role in preventing the transmission of
infections within healthcare settings. Their direct
contact with patients and involvement in various
medical procedures increase the potential for both
acquiring and spreading infections. However, studies
have indicated that the knowledge and awareness of
paramedical emergency service providers regarding
infection control measures may be insufficient,
thereby increasing the risk of HAIs [5,6].

To enhance infection control practices, it is crucial to
evaluate the level of knowledge and awareness among
paramedical emergency service providers. Cross-
sectional studies and surveys are commonly employed
to gather data on the understanding and familiarity of
healthcare providers with infection control measures
[7]. The findings of this study hold significance as they
can identify gaps in knowledge regarding infection
control practices among paramedical emergency
service providers. Identifying these gaps is crucial in
developing targeted interventions aimed at improving
infection control practices within healthcare settings
[8,9]. By understanding the specific areas where
knowledge is lacking, healthcare organizations can
implement focused educational programs, training
sessions, and policy revisions to address the identified
deficiencies. Ultimately, these interventions can lead
to enhanced infection control practices, reducing the
incidence of HAIs, and improving patient outcomes.

This study builds upon the existing literature on
infection control measures and focuses on the unique
context of paramedical emergency service providers in
hospitals. The assessment of their knowledge and
awareness will contribute to the current body of
knowledge, shedding light on potential areas for
improvement and aiding in the development of
strategies to enhance infection control practices. By
utilizing a questionnaire-based approach, this study
aims to gather comprehensive data that can be used to
inform evidence-based interventions and policies,
thereby improving patient safety and reducing the
burden of HAIs.

To improve infection control practices, it is essential
to assess the level of knowledge and awareness among
paramedical emergency service providers. Cross-
sectional studies or surveys are commonly used to
collect data on healthcare providers' knowledge and
awareness of infection control measures [10,11]. This
study aims to assess the level of knowledge and
attitudes towards infection control measures among
paramedical emergency service providers. The results
of this study could help identify gaps in infection
control knowledge and inform interventions aimed at
improving infection control practices in healthcare
settings.

Methods

This study is designed as a cross-sectional survey to
assess paramedical emergency service providers' level
of knowledge and awareness on infection control in
hospitals. A cross-sectional study design is suitable for
collecting data on a particular population's
characteristics at a specific point in time (Epi Info,
2019). The study wused a self-administered
questionnaire as the primary tool for data collection.
The questionnaire development were based on
relevant literature and expert opinions to ensure the
validity and reliability of the study instrument. The
study included closed-ended questions to assess
knowledge of infection control measures, with their
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options for participants to add comments or
suggestions for improvement. The study area is the
hospital emergency rooms in a large urban area. The
study included six hospitals with emergency rooms.
These hospitals are tertiary care centers with a high
volume of patients from diverse backgrounds.
Paramedical emergency service providers at these
hospitals were the study population. Participants were
recruited from the emergency department's
paramedical team who provide direct patient care,
including EMTs, paramedics, respiratory therapists,
and nurses. The data collection for this study was taken
place from June to August 2021. The study were
conducted during regular working hours, and no
disruption of clinical services was occur. Participants
were informed of the study's purpose, and voluntary
informed consent were obtained from eligible
individuals before commencing the survey. The study
was adhered to ethical principles, and anonymity were
preserved throughout the study.

Participants included in the study should meet the
following criteria: (1) working as paramedical
emergency service providers in hospital emergency
rooms in the study area; (2) have at least six months of
work experience in emergency care; (3) be willing to
participate in the study and provide voluntary
informed consent. Data for this study were collected
using a self-administered survey questionnaire. The
participants was answer the questions with the help of
the survey questionnaire, which was take
approximately 20-30 minutes to complete. The data
were collected using an online platform designed for
collecting survey data. The use of an online platform
was enable the researchers to collect data remotely,
thus increasing the study's feasibility and accessibility.

The survey questionnaire consists of closed-ended
questions that was assess paramedical emergency
service providers' knowledge and awareness of
various infection control measures in the hospital's
emergency rooms. The questions were developed
based on the relevant literature and expert opinions to
ensure the validity and reliability of the study
instrument. The questionnaire were pretested before
distribution to ensure the clarity and comprehension of
the questions. The independent variables in this study
are demographic characteristics, including age,

gender, education level, work experience, and
professional qualifications. These variables are
essential in understanding the differences in
knowledge, awareness, and adherence to infection
control measures among paramedical emergency
service providers in hospital emergency rooms. The
variables were collected through the survey
questionnaire and analyzed using appropriate
statistical methods. Voluntary informed consent were
obtained from all eligible participants, emphasizing
their right to participate willingly and withdraw at any
time without facing any repercussions. They were
informed about the purpose of the study, procedures
involved, and potential risks and benefits. Participants
was also be assured of their anonymity and
confidentiality by using codes rather than individual
identifiers. Moreover, no personal identifiable
information were recorded.

The study adhered to the principles of the Declaration
of Helsinki and the World Medical Association's
ethical guidelines for medical research involving
human subjects. The research data were securely
stored and accessible only to the research team to
ensure confidentiality. Any identifiable personal
information of the participants was not be disclosed to
any third party and were destroyed after the
publication of the study. By following ethical
guidelines, this study was ensure the participants'
rights and protection of the participants' interests while
obtaining valuable information on the level of
knowledge and awareness of infection control
measures among paramedical emergency service
providers in hospitals.

Results

The table provides information on several variables
related to the knowledge about infection control
among paramedics. The first variable is gender, for
which there are two categories (1 = male, 2 = female).
The table shows that out of 160 paramedics. The
second variable is marital status, with three categories
(1 = single, 2 = married, 3 = divorced/widowed). The
majority of paramedics (82.22%) were married, while
only 13.89% were single and 3.89% were divorced or
widowed. The fourth variable is nationality, with two
categories (1 = Saudi Arabian, 2 = Non-Saudi
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Arabian). Most paramedics (97.50%) were Saudi
Arabian.

The fifth variable is experience, with four categories
(1 = less than 1 year, 2 = 1-5 years, 3 = 6-10 years, 4
=more than 10 years). The table shows that 38.06% of
paramedics had 6-10 years of experience, while
37.78% had more than 10 years of experience. The
sixth variable is work time, with two categories (0 =
part-time, 1 = full-time), and the table shows that
99.44% of paramedics worked full-time. The final
variable is training in infection control, with two
categories (1 = yes, 2 = no). The majority of
paramedics (88.33%) reported having received
training in infection control.

The data revealed a mixture of knowledge levels
among paramedics, with some demonstrating
moderate or high knowledge (63.3%), while others
(36.7%) have lower levels of understanding regarding
infection control measures. Recognizing these
knowledge gaps presents an opportunity for targeted
interventions and educational initiatives to enhance
infection control practices and promote patient safety.
By providing comprehensive training and leveraging
the expertise of high-knowledge paramedics,
healthcare  organizations can work towards
standardizing and improving infection control
knowledge across the paramedic workforce.

Overall, the table provides a snapshot of the
demographic and professional characteristics of
paramedics in relation to their knowledge about
infection control.

Discussion

The data revealed a mixture of knowledge levels
among paramedics, with approximately 63.3%
demonstrating moderate or high knowledge [12, 13],
while the remaining 36.7% had lower levels of
understanding regarding infection control measures
[14]. These findings are consistent with previous
studies that have identified variability in knowledge
levels among healthcare providers, including
paramedics [12, 13]. Studies have emphasized the
significance of hand hygiene in infection control and
highlighted the existence of knowledge gaps among

healthcare professionals [11]. Additionally, research
conducted specifically among emergency medical
technicians has shown a need for targeted education
and training to address knowledge deficiencies [14].
Similar studies conducted in different countries have
also identified knowledge gaps among healthcare
professionals in infection control [4, 15]. The current
findings align with these previous studies,
emphasizing the importance of addressing knowledge
gaps among paramedics through targeted interventions
and ongoing education [16]. By implementing
comprehensive training programs and promoting
knowledge sharing among paramedics, healthcare
organizations can enhance infection control practices
and improve patient safety.

Research has highlighted the significance of hand
hygiene in infection control and underscored the
presence of knowledge gaps among healthcare
professionals [17]. This emphasizes the need for
targeted interventions and educational programs to
address these deficiencies. Similarly, studies focusing
specifically on emergency medical technicians have
emphasized the necessity of tailored education and
training to improve knowledge in infection control
[18].

These findings align with studies conducted in
different countries, which have also identified
knowledge gaps among healthcare professionals in
relation to infection control measures [20]. This
supports the notion that knowledge gaps are not
isolated occurrences but rather a widespread issue that
needs to be addressed. Therefore, the present findings
are in line with previous research and further
underscore the importance of targeted interventions
and ongoing education to bridge the knowledge gaps
among paramedics [19]. By implementing
comprehensive training programs and facilitating
knowledge sharing among paramedics, healthcare
organizations can enhance infection control practices
and ultimately improve patient safety. Comparing the
findings of the current study, which revealed a mixture
of knowledge levels among paramedics, with previous
studies in the literature, we can observe similarities
and differences. In some studies, the proportion of
healthcare professionals with moderate or high
knowledge may be higher or lower than the findings
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of the current study. Additionally, the percentage of
individuals with lower knowledge levels can also
differ. These variations can be influenced by factors
such as the study population, geographical location,
educational programs, and cultural contexts [20].

Despite these differences, the overall pattern of a
mixture of knowledge levels among paramedics is
consistent across studies. It highlights the need for
targeted interventions to address knowledge gaps and
improve infection control practices among
paramedics. To bridge these knowledge gaps, previous
studies have emphasized the importance of
implementing comprehensive training programs and
educational initiatives [17, 20]. These interventions
aim to enhance the understanding and awareness of
infection control measures, thereby improving patient
safety and reducing healthcare-associated infections.

The specific distribution of knowledge levels may
differ between studies, the findings consistently
highlight the existence of knowledge gaps among
paramedics. It underscores the importance of
implementing targeted interventions and educational
programs to address these gaps and improve infection
control practices. By focusing on enhancing
knowledge and awareness, healthcare organizations
can work towards standardizing infection control
practices among paramedics and ultimately contribute
to better patient outcomes.

Conclusions

In conclusion, the findings indicate a varied level of
knowledge among paramedics regarding infection
control measures, with approximately 2 thirds
demonstrating moderate or high knowledge and one
third exhibiting lower levels of understanding. These
results are consistent with previous studies
highlighting the variability in knowledge levels among
healthcare providers. The significance of addressing
knowledge gaps is underscored, emphasizing the need
for targeted interventions and ongoing education to
enhance infection control practices among
paramedics.
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Table (1): Demographic characteristics of the included paramedics

Variables Frequency Percent (%)

Gender ‘
Marital status ‘

Single 22 13.75%

Married 131 81.88%

Divorced/Widowed 7 4.37%

Nationality
Saudi Arabian 156 97.50%
Non-Saudi 4 2.50%
Training in infection control
Yes 141 88.13%
No 17 11.87%

238



Table (2): Distribution of the factors related to the knowledge about infection control

ACAM, 2023, volume 10, issue 1

Factors

Knowledge level
Moderate or High

Lower

< one year
1-5 years

> 5 years

Frequency

101

50

Work Experience

61
60

Percent (%)

63.3%

36.7%

24.4%
38.1%
37.5%
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