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disposal, and high-quality Personal Pro-
tective Equipment (PPE). This directly ad-
dresses the “Perceived Behavioral Control”
component of the TPB by removing physi-
cal barriers to safe practice.

Establish Clear Policies and Standard Op-
erating Procedures (SOPs): A written, sim-
plified guidance manual should be devel-
oped that outlines the hospital’s policy and
procedures for handling medical waste at
all stages (segregation, collection, transport,
storage, and disposal). This manual must be
accessible to all staff and its implementa-
tion must be monitored. This creates a clear
environmental health and safety framework
for all employees.

Promote a Culture of Safety and Effective
Supervision: Department heads and super-
visors must play an active role in monitor-
ing staff compliance with safe practices,
providing immediate feedback, and encour-
aging the reporting of any incidents or diffi-
culties. Safety must become an integral part
of the daily work culture, shifting the focus
from a reactive to a proactive approach to
environmental risk management.

Conduct Future Research: The study rec-
ommends conducting further research to in-
clude other hospitals in Benghazi and con-
ducting longitudinal studies to assess the
long-term impact of implementing training

programs and new policies.
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5.3. Conclusion

The awareness of healthcare workers is the
cornerstone of any effective medical waste
management system. This study has re-
vealed a pressing need for organized inter-
ventions to raise the level of awareness, par-
ticularly in its practical and applied aspects,
at the Children’s Hospital in Benghazi. In-
vesting in staff training and providing a safe
and supportive work environment is not
only an ethical and legal obligation but also
a necessity for protecting the health of chil-
dren, patients, workers, and the community
as a whole. From an environmental health
perspective, failure to do so represents a
significant and preventable public health
threat. The findings underscore that a sys-
temic, multi-faceted approach is essential to
bridge the gap between knowing what to do
and actually doing it, thereby safeguarding
both human and environmental health.
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to environmental contamination and pub-
lic health risks. This echoes the findings
of Dawood (2010) [5] regarding the lack
of a clear understanding of waste hazards
among some workers.

Second, concerning attitudes, it was note-
worthy that there were high positive atti-
tudes across all sample categories. This sug-
gests that healthcare workers, in principle,
recognize the importance of proper waste
management and feel a sense of responsi-
bility. However, these positive attitudes do
not fully translate into actual practices, a
phenomenon known in the literature as the
“Attitude-Behavior Gap.” This gap can be
explained through the lens of the Theory
of Planned Behavior (TPB). Specifically,
the “Perceived Behavioral Control” may
be low. In other words, even with a posi-
tive attitude, workers may perceive barriers
that prevent them from applying correct
practices, such as a lack of containers, work
pressure, or the absence of clear policies.
These barriers are critical environmental
health determinants that directly influence
behavior.

Third, with respect to practices, the results
revealed that the level of actual practice
(68%) is the weakest link in the awareness
chain. This is fully consistent with the study
by Al-Allaqi and Ali (2025) [2], which ob-
served poor implementation of approved
procedures. The lack of significant differ-
ences attributable to years of experience,
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contrasted with the substantial differences
related to training, is conclusive evidence
that safe practice is not a behavior acquired
through spontaneous experience but a skill
that requires structured and continuous ed-
ucation. The high percentage (70.3%) of
those who had not received training is the
most potent explanation for the suboptimal
level of practice. This highlights a system-
ic failure to institutionalize environmental
safety protocols.

5.2. Recommendations

Based on the findings, the study recom-
mends the following:

Develop and Implement Mandatory and
Continuous Training Programs: Compre-
hensive and targeted training programs
must be designed for all categories of
healthcare workers, with a special focus on
auxiliary staff such as cleaners. These pro-
grams must cover both cognitive aspects
(waste types, risks, environmental impact)
and practical skills (segregation techniques,
use of PPE). The programs should be peri-
odic to ensure the continuous updating of
information and skills, reinforcing a culture
of environmental responsibility.

Provide Necessary Infrastructure and
Resources: The hospital administration
must ensure the provision of all necessary
supplies for safe waste management. This
includes a sufficient number of clearly la-
beled, color-coded containers at all points

of waste generation, safety boxes for sharps
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Figure (4) illustrates a gap between knowl-
edge and attitudes on the one hand, and
practices on the other, where the compliance
rate in actual practices is lower compared to
the high levels of knowledge and attitudes.
4.2. Hypothesis Testing Results
4.2.1. Differences by Profession

The results of the One-Way ANOVA
showed statistically significant differences
(at a significance level of o < 0.05) in the
level of knowledge and practices among the
different professional categories. The differ-
ences were in favor of doctors and nurses
compared to technicians and cleaning staff.
However, there were no statistically signif-
icant differences in attitudes, indicating that
all categories share an awareness of the im-
portance of the topic.

4.2.2. Differences by Years of Experience

The results did not show any statistical-
ly significant differences in the levels of
knowledge, attitudes, or practices attribut-
able to the variable of years of experience.
This may indicate that practical experience
alone is not sufficient to increase awareness
or improve practices in the absence of tar-
geted training.

4.2.3. Differences by Previous Training

The results of the Independent Samples
t-test showed statistically significant differ-
ences (at a significance level of a < 0.05)
between those who had received training
and those who had not in all aspects of

awareness (knowledge, attitudes, and prac-
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tices). The group that had received training
recorded significantly higher means in all
sections. This result confirms the crucial
role of structured training in raising aware-
ness and improving practices.

5: DISCUSSION AND RECOMMEN-
DATIONS

5.1. Discussion of Results

This study provides a comprehensive in-
sight into the awareness of healthcare work-
ers regarding medical waste management
at the Children’s Hospital in Benghazi. The
findings are consistent with much of the
previous literature, which has highlighted
a significant gap between knowledge and
practice in the field of medical waste man-
agement.

First, regarding knowledge, the study re-
vealed a relatively good overall knowledge
level (72%), but this is insufficient to en-
sure completely safe practices. This finding
aligns with the study by Barrih (2022) [4],
which emphasized knowledge as a funda-
mental pillar. The pronounced knowledge
gap among different professional catego-
ries, particularly the low scores among
cleaning staff, represents a critical vulner-
ability in the waste management system.
This group often has the most direct contact
with waste during its final stages of collec-
tion and transport. From an Environmental
Health perspective, this is a major concern,
as improper handling by any single group
can compromise the entire system, leading
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As the figure shows, doctors recorded the
highest level of knowledge, followed by
nurses, then technicians, while cleaning
staff recorded the lowest level of knowl-
edge, indicating a clear knowledge gap be-
tween the different categories.

4.1.3. Answering the Second Research
Question: Attitudes

The results showed that the sample mem-
bers generally have positive attitudes to-
wards the importance of proper medical
waste management. The overall mean of the
attitude section scores was (4.1 out of 5), or
82%. The majority of participants strong-
ly agreed with statements such as “Proper
medical waste management is everyone’s

responsibility” and “I feel a personal re-
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sponsibility to protect patients and the envi-
ronment.” This indicates the existence of an
internal motivation and a desire to comply,
but it may not always translate into actual
practice.
4.1.4. Answering the Third Research
Question: Actual Practices

The analysis of the practice section re-
vealed a discrepancy between positive
attitudes and actual practices. The overall
mean of the practice section scores was (3.4
out of 5), or 68%. Although the majority of
participants reported that they always ad-
here to wearing gloves, adherence to other
practices such as the precise segregation of
all types of waste at the point of generation

was lower.

Knowledge, Attitude, and Practice (KAP) Assessment Results

100

e

Score (%)

Knowledge

== Target Level (80%)

55%

Practice

Figure (4): Summary of Knowledge, Attitude, and Practice (KAP) Assessment Results
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It is noted from the table that the nursing
category constitutes the largest proportion
of the sample (47.1%), which is consistent
with the staffing structure in most hospitals.
It is also noted that a large proportion of the
sample (70.3%) has not received special-
ized training in medical waste management,

which is a key observation.
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4.1.2. Answering the First Research

Question: Level of Knowledge

To assess the level of knowledge, the mean
scores of the participants in the knowledge
section were calculated. The results showed
that the overall mean of knowledge among
the sample members was (7.2 out of 10),
or 72%. The following chart illustrates the
knowledge levels among the different pro-
fessional categories.
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the questionnaires to the selected sample
members. The objectives of the study were
explained to the participants, and they were
assured of the confidentiality of their data
and that it would be used for scientific re-
search purposes only. The questionnaires
were collected after being completed by the
participants for analysis.

3.6. Statistical Analysis Methods

The data were analyzed using the Statisti-
cal Package for the Social Sciences (SPSS)
software. The following statistical methods
were used:

Descriptive Statistics: Frequencies, per-
centages, means, and standard deviations
were used to describe the characteristics of
the study sample and to answer the research
questions related to the levels of knowl-
edge, attitudes, and practices.
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Inferential Statistics: The Independent
Samples t-test and One-Way Analysis of
Variance (ANOVA) were used to examine
the differences in awareness means that are
attributable to demographic and profession-
al variables.

4: RESULTS AND ANALYSIS

Here it presents a detailed presentation of
the results obtained after analyzing the data
collected through the questionnaires distrib-
uted to the study sample, with the aim of an-
swering the research questions and testing
its hypotheses.
4.1. Descriptive Statistics Results
4.1.1. Characteristics of the Study Sam-
ple

150 questionnaires were distributed, and
138 were returned, for a response rate of
92%. The following table shows the distri-
bution of the sample members according to

demographic and professional variables.

Profession Doctors 30 21.7%
Nurses 65 47.1%
Technicians (Lab, Radiology) 23 16.7%
Cleaning Staff 20 14.5%
Years of Experience Less than 5 years 55 39.9%
5-10 years 48 34.8%
More than 10 years 35 25.4%
Previous Training Yes 41 29.7%
No 97 70.3%
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consisted of all medical and paramedical
staff working in various departments of the
Children’s Hospital in Benghazi during the
study period. This includes doctors, nurses,
laboratory technicians, radiology techni-
cians, pharmacists, and cleaning staff.
Study Sample: A stratified random sample
was selected to ensure the representation
of all categories of healthcare staff in the
sample. The sample size was set at 150 in-
dividuals, distributed among the different
categories in proportion to the size of each
category in the hospital.
3.3. Study Instrument

A questionnaire was used as the main tool
for data collection. It was designed after a
comprehensive review of the relevant liter-
ature and previous studies, especially those
that used the KAP model. The question-
naire was divided into four main sections:

Section One: Demographic and Profes-
sional Data: This includes variables such
as age, gender, profession, years of experi-
ence, and previous training.

Section Two: Knowledge Assessment:
This consisted of 10 closed-ended ques-
tions (true/false or multiple choice) to mea-
sure the participants’ knowledge of the ba-
sic aspects of medical waste management,
focusing on classification, risks, and envi-
ronmental impact.

Section Three: Attitude Assessment: This
consisted of 8 statements using a five-point

Likert scale (from strongly agree to strong-
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ly disagree) to measure the participants’
attitudes towards the importance and re-
sponsibility of proper waste management
from a public and environmental health
perspective.

Section Four: Practice Assessment: This
consisted of 8 questions about the fre-
quency of certain practices (always, often,
sometimes, rarely, never) to assess the par-
ticipants’ actual behavior in waste segrega-
tion, handling, and disposal.

3.4. Validity and Reliability of the In-
strument

Face Validity: The questionnaire, in its ini-
tial form, was presented to a group of ex-
perts and reviewers in the fields of public
health, environmental health, and hospital
management to ensure the clarity, compre-
hensiveness, and relevance of the items to
the study’s objectives. Necessary modifica-
tions were made based on their feedback.
Reliability: The reliability of the study in-
strument was measured by applying it to a
small pilot sample (20 individuals) from
outside the main study sample, and then
calculating Cronbach’s Alpha coefficient.
The reliability coefficient was 0.88, which
is a high value indicating that the study
instrument has a high degree of reliability
and consistency.

3.5. Study Procedures

After obtaining official approvals from
the administration of the Children’s Hospi-
tal in Benghazi, the researcher distributed
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management and infection control, which
enhances the importance of awareness and
correct practice.

In Sudan, a study conducted by Dawood
(2010) [5] in the hospitals of Shendi city
revealed an alarming reality. The results
showed “a lack of a clear concept of the
meaning of medical waste and its danger
among most workers,” in addition to the
lack of proper waste segregation and the
absence of an infrastructure for treatment.
These findings, although relatively old, re-
flect challenges that may be similar to those
faced by the health sector in Libya.

2.2.3. Local (Libyan) Studies

A recent study conducted by Al-Allaqi and
Ali (2025) [2] at the Zawiya Medical Ed-
ucational Center showed a “clear deficien-
cy in health and environmental awareness
among the workers responsible for medical
waste management,” in addition to “poor
knowledge of the procedures approved by
the World Health Organization.” The study
also pointed to the breakdown of the medi-
cal incinerator, which exacerbates the prob-
lem of final waste disposal. This study is
the closest to our current research topic and
confirms the existence of a gap in aware-
ness and practice in the Libyan context.
2.3. Commentary on Previous Studies
and the Research Gap

Most previous studies agree on the exis-
tence of a lack of awareness and practic-

es related to medical waste management
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among healthcare workers in various coun-
tries, especially in developing nations. The
importance of organizational factors such
as providing training and resources emerg-
es as a decisive factor in enabling correct
behavior. Although there are Libyan studies
that have addressed the topic in other cit-
ies, there is no specialized study—to the
researcher’s knowledge—that has focused
on the awareness of healthcare workers at
the Children’s Hospital in Benghazi. This
study is distinguished by its focus on a sen-
sitive health facility (a children’s hospital)
and by its attempt to integrate the (KAP)
and (TPB) models to provide a deeper un-
derstanding of the problem, thus filling an
important research gap in this field.
3: RESEARCH METHODOLOGY
AND PROCEDURES
3.1. Research Design

To achieve the study’s objectives, a de-
scriptive-analytical method was adopted.
This approach is suitable for the nature of
the current study, as it aims to accurately
describe the phenomenon of “Healthcare
Workers’ Awareness of Medical Waste
Management” and to analyze the collected
data to draw scientific conclusions about
the relationship between different variables.
The study was designed as a cross-sectional
study to collect data from the study sample
at a specific point in time.
3.2. Study Population and Sample

Study Population: The study population
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Figure (2): Theory of Planned Behavior Model and its application to medical waste

management

2.2. Previous Studies

A number of previous studies at the interna-
tional, regional, and local levels have been
reviewed to understand the different dimen-
sions of the problem of healthcare workers’
awareness of medical waste management.
2.2.1. International Studies

A study conducted in Uganda by Akulume
and Kiwanuka (2016) [3] to apply the The-
ory of Planned Behavior to the behavior
of medical waste segregation found that
the theory succeeded in explaining 52.5%
of the variance in behavior. “Behavioral
intention” was the strongest influencing

factor, followed by “perceived behavioral

control.” The study indicated that factors
such as the level of the health facility and
its ownership significantly affect practices,
confirming the importance of organization-
al factors alongside individual factors.
2.2.2. Regional (Arab) Studies

In Yemen, Barrih (2022) [4] studied the im-
pact of applying medical waste management
standards on infection control in the hospi-
tals of Ibb city. The study aimed to deter-
mine the level of knowledge and awareness
among medical practitioners. Although the
study did not publish its quantitative results
in detail in the available abstract, it confirms

a direct relationship between proper waste
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tion of more environmentally responsible

attitudes, ultimately reflected in improved
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daily practices to protect the environment
and public health.
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55%

Figure (1): Knowledge, Attitude, and Practice (KAP) Assessment Model

2.1.2. Theory of Planned Behavior (TPB)

This theory provides a more detailed
framework for understanding the determi-
nants of behavior. The theory suggests that
“behavioral intention” is the immediate de-
terminant of behavior, and this intention is
influenced by three main factors:
Attitude Toward Behavior: The individual’s
positive or negative evaluation of perform-
ing the behavior (e.g., “segregating medical
waste is beneficial and important™).

Subjective Norms: The individual’s per-
ception of social pressure from significant
others (colleagues, supervisors) to perform
or not perform the behavior.

Perceived Behavioral Control: The per-

Legal Deposit Number 313/2023 E-ISSN 3007-4495 ISSN-13007-4495

ceived ease or difficulty of performing the
behavior, which is related to the availability
of resources and opportunities (such as the
availability of color-coded containers and
training).

Some researchers have added a fourth
factor, Moral Obligation, which reflects a
sense of personal responsibility. This theory
is particularly useful in this study because it
not only measures knowledge and practices
but also delves into the psychological and
social motivations that drive the behavior of
healthcare workers.
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mental awareness and health-related prac-
tices.

Practical Significance:

It provides accurate data for policymakers
to formulate effective environmental and
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their responsibilities in environmental pro-
tection.
Sustainable Medical Waste Manage-
ment:

A comprehensive system for handling

health policies. medical waste that considers environmen-
It assists in developing specialized training tal protection, public health, and economic
programs in Environmental Health. sustainability.

It contributes to enhancing professional and 2: LITERATURE REVIEW AND THE-
environmental safety within healthcare fa- ORETICAL FRAMEWORK

cilities.

Environmental Significance:

It aids in protecting the local environment
from pollution caused by medical waste.

It promotes the concept of environmental
sustainability within the healthcare sector.
It safeguards natural resources and ecosys-
tems from degradation.

1.6. Definition of Terms

Medical Waste: All waste generated by
healthcare facilities, whether hazardous or
non-hazardous, which requires special treat-
ment to protect the environment and public
health.

Environmental Health: A branch of public
health concerned with the study, assess-
ment, and control of environmental factors
that may adversely affect human health and
ecosystems.

Environmental Awareness of Healthcare
Workers: The extent of awareness, knowl-
edge, attitudes, and practices of healthcare
professionals regarding the environmental

impacts of their professional activities and

2.1. Theoretical Framework

The management of medical waste is a
complex organizational and health behav-
ior influenced by a range of individual, or-
ganizational, and environmental factors. To
systematically understand these factors, this
study is based on two main theoretical mod-
els: the Knowledge, Attitude, and Practices
(KAP) Model, and the Theory of Planned
Behavior (TPB).

2.1.1. Knowledge, Attitude, and Practic-
es (KAP) Model

This model is applied within the context
of Environmental Health and posits that
knowledge of environmental and health
risks forms the basis for developing posi-
tive attitudes toward environmental protec-
tion, which in turn leads to the adoption of
environmentally friendly practices.

In the context of this study, the model im-
plies that increased knowledge among med-
ical personnel regarding the environmental
impacts of medical waste on ecosystems
and public health will lead to the forma-
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risk of nosocomial (hospital-acquired)
infections, expose healthcare workers to
occupational hazards, and contaminate the
environment surrounding the hospital. Lo-
cal studies in other Libyan cities, such as
the study by Al-Allaqi and Ali (2025) at the
Zawiya Medical Center [2], have indicated
a clear lack of health and environmental
awareness among workers. Therefore, this
study aims to systematically and scientifi-
cally investigate the reality of healthcare
workers’ awareness at the Children’s Hos-
pital in Benghazi, and to determine the ex-
tent and dimensions of the problem from an
environmental health standpoint.

1.3. Research Questions

This study seeks to answer the following
questions:

What is the level of knowledge among
healthcare workers (doctors, nurses, tech-
nicians, cleaning staff) at the Children’s
Hospital in Benghazi regarding the correct
concepts and practices of medical waste
management?

What are the attitudes of healthcare work-
ers towards the importance of proper med-
ical waste management and its associated
risks?

What are the actual practices followed by
healthcare workers in their daily handling
of medical waste within the hospital?

Are there statistically significant differenc-
es in the level of awareness (knowledge,
attitudes, practices) attributable to demo-
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graphic and professional variables (such as
profession, years of experience, and prior
training)?

1.4. Objectives of the Study

The objectives of this study are:

To assess the level of knowledge among
healthcare workers at the Children’s Hos-
pital in Benghazi regarding medical waste
classification, risks, and safe handling
methods.

To explore the attitudes of healthcare work-
ers towards their responsibilities and role in
the safe management of medical waste.

To identify the current practices followed
by healthcare workers in the segregation,
handling, and storage of medical waste.

To provide practical, evidence-based rec-
ommendations to improve awareness and
enhance medical waste management prac-
tices in the hospital, with a focus on envi-
ronmental health and safety.

1.5. Significance of the Study
The significance of this study is reflected in
the following points from the perspective of
Environmental Health:

Scientific Significance:

It contributes to bridging a knowledge gap

in local literature related to Environmental
Health and medical waste management.
It applies established theoretical models
within the context of local Environmental
Health.

It offers a scientific framework for under-

standing the relationship between environ-
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1: INTRODUCTION
1.1. Background to the Study

The management of medical waste consti-
tutes one of the most significant challenges
in the field of Environmental Health at the
global level. Waste generated from health-
care activities poses a direct threat to pub-
lic health and ecosystems if not managed
scientifically and safely. According to the
World Health Organization, approximately
85% of waste produced by healthcare facil-
ities is general non-hazardous waste, while
the remaining 15% is classified as hazard-
ous waste, which may be infectious, toxic,
or radioactive [1].

From an Environmental Health perspec-
tive, the fundamental issue lies in the poten-
tial for widespread environmental contam-
ination and occupational hazards faced by
healthcare workers. Improper disposal of
medical waste can lead to soil and water re-
source contamination through leachate from
waste dumps, as well as air pollution result-
ing from uncontrolled incineration of med-
ical waste. This directly impacts the health
of communities beyond hospital boundaries
and threatens ecological balance.

The improper handling of medical waste
does not only affect the immediate hos-
pital environment but extends to broader
ecosystems. For example, residual chem-
icals and pharmaceuticals can leach into
groundwater, compromising water quality

and threatening aquatic life. Furthermore,
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inappropriate incineration of medical waste
may release toxic substances such as diox-
ins and furans, which are persistent organic
pollutants that bioaccumulate in the food
chain and adversely affect human and an-
imal health over the long term.

Within the Libyan context, the healthcare
system faces multiple challenges, among
which medical waste management is a
prominent issue that has not received ad-
equate attention from an Environmental
Health standpoint. In Benghazi, a city host-
ing numerous vital healthcare facilities, this
topic assumes particular importance due to
the intensity of medical activities and the
volume of waste generated. The Children’s
Hospital in Benghazi is considered an en-
vironmentally and medically sensitive fa-
cility owing to the nature of the population
it serves; children are more vulnerable to
environmental and health hazards, thereby
amplifying the importance of implementing
safe and environmentally sound practices in
medical waste management.

1.2. Problem Statement

Preliminary observations suggest a po-
tential deficiency in the awareness level of
healthcare workers at the Children’s Hos-
pital in Benghazi regarding the importance
and hazards of medical waste management.
There appears to be a weakness in the appli-
cation of safe practices for segregation, col-
lection, storage, and disposal. This deficien-

cy, if confirmed, could lead to an increased
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ABSTRACT:

This study assesses the awareness of healthcare workers (HCWs) regarding medical waste management at the
Children’s Hospital in Benghazi, Libya. It employs a descriptive-analytical method, using a questionnaire distributed to a
stratified random sample of 150 HCWs, including doctors, nurses, technicians, and cleaning staff, achieving a 92% response
rate.

The theoretical framework for the study is built upon the Knowledge, Attitude, and Practices (KAP) model and
the Theory of Planned Behavior (TPB). The research aims to evaluate the knowledge, attitudes, and actual practices of HCWs
concerning medical waste segregation, handling, and disposal.

Key Findings:

Knowledge: The overall knowledge level was found to be moderate (72%). However, a significant knowledge gap exists
between different professional categories, with doctors showing the highest level of knowledge and cleaning staff the lowest.
Attitudes: HCWs generally demonstrated positive attitudes (82%) towards the importance of proper medical waste manage-
ment, with a high sense of personal responsibility.

Practices: The study revealed a notable gap between positive attitudes and actual practices, with the overall practice score
being the lowest (68%).

Influencing Factors: Previous training had a statistically significant positive impact on knowledge, attitudes, and practices.
Recommendations:

Mandatory and Continuous Training: Implementing comprehensive training programs for all HCWs.

Infrastructure and Resources: Providing necessary resources such as color-coded containers and Personal Protective Equip-
ment (PPE).

Clear Policies: Establishing and disseminating clear, written Standard Operating Procedures (SOPs) for medical waste man-
agement.

A Culture of Safety: Promoting effective supervision and a proactive approach to risk management.

KEYWORDS: Medical Waste Management, Healthcare Workers’ Awareness ,Knowledge, Attitude, and Practices (KAP) Mod-
el ,Attitude-Behavior Gap ,Environmental Health.
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