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Background: Management of infectious waste is essential to address health risks
to healthcare workers, patients, and the public. Healthcare facilities, especially
in resource-poor settings, however, face significant challenges in effectively and
safely handling infectious waste.

Objective: This study is aimed to explore the barriers, and facilitators, infectious
waste management in private and public health facilities to inform policy and
practice improvement.

Methods: A qualitative study employed a descriptive phenomenological design
was used in a public and private health facilities in Addis Ababa, Ethiopia
from November 30 to December 30, 2023. Data were collected through 16
key informant interviews and 12 focus group discussions with the health care
providers, waste management staff, and other stakeholder involved in infectious
healthcare waste management. Participants were purposively selected based
on their roles in infectious waste management. All interviews and discussions
were audio recorded, transcribed verbatim and analyzed thematically using
ATLAS ti software.

Results: Several barriers to effective infectious waste management were
identified, including lack of strategic planning, inadequate financial resources,
poor infrastructure, and limited training opportunities. Insufficient waste
segregation facilities, shortages of specialized waste containers, and irregular
waste collection services further hindered proper waste disposal. Facilitators
included strong institutional support, targeted training programs, monitoring
mechanisms (e.g., waste audits), and reliable disposal services. Motivators
for improving waste management included greater stakeholder engagement,
financial investment, and integration of waste management into broader
healthcare policies.

Conclusion: Addressing financial constraints, improving training programs,
strengthening infrastructure, and fostering stakeholder collaboration were
critical for enhancing infectious waste management in healthcare settings. The
study highlighted the need for strategic planning, policy revision, and sustained
investments to ensure sustainable and safe infectious waste disposal practices.
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1 Introduction

Infectious healthcare waste management is a significant
public health concern in low and middle income countries
(LMICs) like Ethiopia (1). Medical, diagnostic and treatment
processes in healthcare facilities generate toxicogenic wastes
that can pose serious risks to human health (2). The World
Health Organization (WHO) guidelines emphasize the need
for proper handling, treatment, and disposal of such waste
(3). Despite the availability of guidelines, infectious healthcare
waste management remains a persistent challenge in LMICs
including Ethiopia. Key barriers to effective management include
lack of proper infrastructure, inadequate training for healthcare
providers and the absence of comprehensive waste management
policy (4, 5).

In Ethiopia, the rapid expansion of the healthcare system
has exacerbated existing challenges, necessitating continuous
efforts and the development of adequate infrastructure to ensure
sustainable healthcare service delivery (6). Addis-Ababa, the capital
city, hosts a vast network of public and private healthcare facilities,
all of which contribute to an average of 10.64 £ 5.6 Kg health
care waste per day with 62.7 % being hazardous waste including
infectious sharp pathologic and pharmaceutical wastes proportion
of infectious medical wastes (7, 8). Despite national initiative
aimed at improving waste management practice, for example
from a systematic review conducted in Ethiopia revealed the
proportion of hazardous infectious health care waste ranges from
21-70 % where the highest being in Addis-Ababa and lowest
in Adama (4). Apart from Ethiopia, health facilities in other
countries continue to face critical challenges, including inadequate
equipment, limited resources, and shortage of trained personnel all
of which impede the safe and efficient handling infectious waste
(9). Studies have highlighted key concerns such as excessive waste
generation, improper disposal practices, and insufficient protective
measures which pose serious public health and environmental
risks (10).

This systemic inadequacy may contribute to an increase
burden of health (HAIs) and
environmental particularly  in

care-associated infections

contamination, densely
populated urban settings where the risk of exposure is
heightened (11).

Although various healthcare facilities in Addis Ababa

have made efforts to establish effective infectious waste
management systems, facilitators and barriers to optimal
implementation remain insufficiently understood (1). While

public hospitals benefit from relatively better infrastructure and
adherence to best practices, private health care facilities face
significant challenges, including insufficient resource. These
constraints necessitate a comprehensive investigation in to the
factors that facilitate or hinder effective infectious healthcare
waste management across both public and private settings.
The objective of this study was to identify the barriers and
facilitators to effective infectious waste management across these
healthcare settings.

The study aimed to inform policymakers, health authorities,
and facility managers by identifying existing barriers and
facilitators, ultimately guiding the development of corrective
measures to enhance infectious waste management practices.
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2 Materials and methods

2.1 Study design, setting and period

This study employed a descriptive phenomenological design
to explore the lived experiences of policymakers, associations
and healthcare providers regarding their in-depth understanding
of the infectious health care waste management. A descriptive
phenomenological approach was chosen because it enables an
in-depth understanding of human experiences as reported by
participants (12). The study was conducted in Addis Ababa,
Ethiopia’s capital city, in private, public facilities and other
stakeholders working in the area of infectious waste management.
According to the Addis Ababa City Food, Medicine & Healthcare
Administration & Control Authority report, there are 2,500 health
facilities in the city, including 12 public hospitals, 98 public health
centers, 268 specialty clinics, 318 medium clinics, 152 primary
clinics, and 738 private clinics, with 35,000 healthcare workers. The
study was conducted from November 30 to December 30, 2023.

2.1.1 Study participants, eligibility, recruitment,
and justification

The study participants comprised healthcare professionals
(including medical doctors, health officers, nurses, midwives,
environmental health specialists, lab technicians, pharmacists,
and radiologists), healthcare waste handlers (janitors and waste
collectors), health facility managers, sub-city administrative health
office managers, IPC committee members, and policymakers
from both public and private healthcare facilities and relevant
administrative bodies. Eligible participants had at least 6 months
of work experience and were actively engaged in the collection,
transportation, and disposal of infectious healthcare waste,
infection prevention initiatives, and policy implementation.
Participants were purposively recruited to ensure a diverse and
representative sample, which enhanced the study’s credibility
and ensured that the findings are applicable to broader
policy discussions.

2.2 Sample size and data saturation

Sample size was determined on the principle of data saturation
(13). A total of 16 Key Informant Interviews (KIIs) were
conducted with managers of health offices, hospitals, and the Addis
Ababa Food, Medicine, and Healthcare Administration & Control
Authority (FMHACA). Additionally 12 Focus Group Discussions
(FGDs) were carried out, each 12 participants. Saturation was
reached by the 14th KII, where no new theme emerged, confirming
the sufficiency of the sample size.

2.3 Sampling technique and procedures

Purposive sampling was employed to identify participants
capable of providing in-depth insights into their lived experiences.
The sampling process focused on individuals directly involved in
managing infectious waste within healthcare settings, ensuring a
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TABLE 1 Data collection methods, participants, and type of health facility.

10.3389/fpubh.2025.1538124

Data collection method Participants Type of health facility
Public Private
Key informant interviews (KIIs) IPC committee members 3 2
Policymakers involved in infectious waste management and associations 2 1
Sub-city administrative health office managers 2
Healthcare facility managers 3 1
Senior health care waste handlers 1 1
Focus group discussions (FGDs) Health care waste handlers 3 3
Health professionals 3 3

wide representation of perspectives. The selection of participants
was driven by the need to capture diverse experiences until
data saturation was achieved. This approach ensured that the
sample was both relevant and sufficiently varied to address the
study’s objectives.

2.4 Data collection tools and procedures

Multi-data collection methods were employed in this study,
utilizing Key Informant Interviews (KIIs) and Focus Group
Discussions (FGDs) to systematically explore facilitators and
barriers to infectious waste management practices. A semi-
structured KII guide was developed in English, reviewed by
subject matter experts with extensive experience in infectious waste
management, and public health research to ensure its relevance and
clarity. The expert involved in the review holds a PhD in Public
Health and has over 15 years of experience in waste management
research and policy development, specializing in healthcare
settings. Following the expert review, the guide was subsequently
translated into Amharic. The guide was pretested to refine
wording and enhance comprehension, incorporating key prompts
to elicit in-depth responses regarding challenges, facilitators, and
experiences related to infectious waste management, ensuring
comprehensive thematic coverage. The KII guide contained specific
questions related to each phase of infectious waste management,
such as: “What challenges do you face in waste segregation at
your facility?” and “What factors have helped improve waste
disposal practices in your healthcare facility?” Probing techniques
were used to encourage deeper insights, such as, “Can you
elaborate on how this challenge affects your daily tasks?” or “Could
you provide an example of a time when this approach worked
effectively?” Similarly, the FGD guide was designed to facilitate
discussions among health professionals and waste handlers at
various levels. The guide included critical topics pertinent to
infectious waste generation, collection, segregation, treatment, and
disposal, incorporating prompts to encourage in-depth dialogue
and diverse perspectives. To maintain methodological rigor, all data
collection instruments were pretested before implementation.

Regarding the data collection procedures, Key Informant
Interviews (KIIs) and Focus Group Discussions (FGDs) followed
a well-structured process. For KlIs, potential informants were first
contacted via phone or email to explain the purpose of the study,
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the role of participants, and the expected duration of the interview
(40-60 min). Interviews were scheduled based on informants’
availability, with time and location arranged to ensure convenience,
typically taking place at the participants’ healthcare facilities or
neutral, private locations conducive to confidential discussions.
Interviews were conducted face-to-face by trained qualitative
data collectors who ensured that participants’ confidentiality
was maintained. No follow-up interviews were conducted with
the same informant. Similarly, for FGDs, participants health
professionals, waste handlers, and relevant stakeholders were
invited through formal invitations that outlined the study’s
purpose, the expected duration (60-90min), and location. The
scheduling of the FGDs was done according to participants’
availability, with dates and times confirmed at least a week in
advance. Upon arrival, participants were introduced to the study’s
objectives, and ethical considerations, including confidentiality and
voluntary participation, were emphasized. The facilitator provided
a brief explanation of the main topics to be discussed, ensuring
clarity on the purpose of the FGD. At the end of each FGD,
the facilitator summarized the key points discussed and clarified
any misunderstandings to ensure accuracy before concluding the
session. All interviews and FGDs were audio-recorded for accuracy
and supplemented with field notes capturing nonverbal cues and
contextual details. The collected data was then uploaded into
the GPS-enabled Open Data Kit (ODK) system for management
(Table 1).

2.5 Data analysis

The data analysis followed Braun and Clarkes thematic
analysis framework to ensure methodological rigor and depth
of interpretation (14). Audio recordings of the interviews were
transcribed verbatim in the original interview language and then
translated into English. To maintain transcription and translation
accuracy, the translated transcripts were cross-checked against the
original audio files. The data were then imported into ATLAS.ti
version 9.15 for coding and thematic structuring.

The analysis process was conducted collaboratively by six
authors, with each author taking on specific roles. The first author
was responsible for creating the verbal transcripts of the interviews
and managing the translation process. Following transcription, the
second and third authors conducted cross-checking to ensure the

frontiersin.org



https://doi.org/10.3389/fpubh.2025.1538124
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Berhe et al.

accuracy and consistency of the transcripts. For the coding process,
the first and fourth authors were involved in applying initial codes
to the transcripts, while the fifth and sixth authors contributed
to the categorization of these codes into broader thematic areas.
Throughout the process, the team met regularly to discuss, refine,
and validate emerging themes. The final themes were discussed
and agreed upon collectively, with the first author having the
responsibility for determining the final thematic structure in line
with the study’s research questions.

The analysis was guided by a hybrid coding approach,
combining both deductive and inductive methods. The deductive
analysis was informed by the CIPP (Context, Input, Process,
and Product) model, which provided a structured framework
for exploring the facilitators and barriers to infectious waste
management practices in healthcare settings. The model’s focus on
context, input, process, and product helped to organize the analysis
around key components of the infectious waste management
system. Inductive methods were also employed to allow for the
emergence of new themes directly from the data. This combination
ensured a comprehensive analysis, capturing both theoretical
insights and novel findings.

The triangulation of data from interviews, FGDs, and field
notes further strengthened the validity and richness of the analysis
by incorporating diverse perspectives. Finally, all themes were
reviewed and refined to ensure coherence and alignment with
the research objectives. The refined themes were then interpreted
and contextualized within the CIPP framework, ensuring that the
final results were presented clearly and in direct response to the
research questions.

2.6 Trustworthiness of the data

Lincoln and Guba’s trustworthiness criteria (15) were applied
to ensure the credibility, dependability and conformability
of the study finding. Creditability was enhanced through
methodological triangulation, whereby data from Key Informant
Interviews (KIIs) and Focus Group Discussions (FGDs) were
cross verified to ensure consistency and depth of insights. To
maintain accuracy all interviews were transcribed verbatim,
translated to English, and cross checked against original
audio recordings. Prolonged engagement with the data was
applied through multiple readings of transcripts facilitated
familiarity and in-depth understanding. Dependability was
ensured through the use of trained and experienced data
collectors who followed standardized protocols to maintain
uniformity in data collection. A rigorous hybrid coding scheme,
incorporating both deductive and inductive approaches was
applied to minimize bias. The coding process underwent regular
peer debriefing and external expert review to enhance consistency.
Transferability was supported by providing rich descriptions of
the study context, participant characteristics and data collection
procedures, allowing for potential applicability in similar settings
conformability was further reinforced by maintaining an audit
trial, documenting all analytical decisions, coding revisions and
theme development to ensure transparency and reproducibility
of findings.

Frontiersin Public Health

10.3389/fpubh.2025.1538124

2.7 Researcher reflexivity

In qualitative research, acknowledging the researchers’
backgrounds and experiences is essential to enhance transparency
and credibility. All authors are public health professionals with
extensive experience in infectious waste management as part
of their daily professional activities. Their direct engagement
in this field has provided them with a deep understanding
of the challenges, practices, and policies related to infectious
waste handling.

The first author has significant experience in conducting
qualitative research, including designing and implementing studies
using methods such as in-depth interviews and thematic analysis.
This expertise allowed for a rigorous exploration of participants’
perspectives while ensuring reflexivity in data interpretation.
The co-authors contributed valuable insights based on their
practical experiences and public health expertise, ensuring a well-
rounded analysis.

By documenting our positions as researchers, we acknowledge
the potential influences of our backgrounds on data collection,
interpretation, and reporting.

2.8 Ethical considerations

This study is part of the “Evaluation of Infectious Waste
Management Among Health Facilities of Addis Ababa for the
Development of an Interventional Framework” conducted in
Addis Ababa, Ethiopia, in 2023. The study followed rudimentary
principles of research ethics. The research protocol was reviewed
and cleared by Yekatit-12 Hospital Medical College and the Addis
Ababa Health Bureau Public Health Research and Emergency
Management Directorate Institutional Review Board (IRB) (Ref_
Y12-337/300/42). The Addis Ababa Health Bureau permitted to
conduct the study.

Informed consent was obtained from all the participants and
a consent form was used to explain the potential risks, benefits,
breach of confidentiality, and solutions thereto. Data collectors and
supervisors ensured confidentiality and anonymity of participants.
The data collection was gender-responsive and inclusive as ensured
by the research team.

3 Result

3.1 Socio-demographic characteristics of
participants

Waste handlers were divided into two: those who worked as
cleaners, janitors, and laundry staff, and those working in waste
disposal agencies. Health professionals were also divided separately
public and private health facilities. A total of 160 participants took
part in the study. Among them, 144 participants were involved in
the FGDs, comprising 72 waste handlers and 72 health workers
(including Infection Prevention and Control (IPC) committee
members and Patient Safety Officers from public and private
health facilities). Among the FGD group, 56% were females, with
a mean age of 34 years (SD £ 7.3). 43% of FGD participants
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had above 5 years of work experience in the sector, a total of 16
key informants, who were decision-makers directly or indirectly
involved in policy-making at the area level, participated in the key
informant interviews (KII). 35% of the study population consisted
of females. All respondents had a mean age of 42.2 years (SD = 8.8)
ranging from 18 to 56 years while 67.7% of respondents in KII had
over 5 years of experience.

3.2 Key themes and subthemes of the
study

The findings from the qualitative study, which included
12 focus group discussions (12 participants each) and 16 key
informant interviews, are organized into four main themes:
Training and Capacity Building, Policy and Planning in Infectious
Healthcare Waste Management, Resource Allocation for Effective
Waste Management, and Monitoring, Evaluation, and Compliance.
These themes reflect the key roles of participants, who were
primarily infection prevention and control officers or individuals
Their
transportation,

responsible for waste management. responsibilities

encompassed waste collection, incineration,
organizing cleaning campaigns, conducting training, and ensuring
adherence to protocols, all of which align with the identified

themes (Table 2).

3.2.1 Training and capacity building

Training and capacity building play a crucial role in
strengthening infection prevention and control (IPC) and
healthcare waste management (HCWM) in health facilities.
However, findings from the FGDs and KII revealed significant
variations in the accessibility, quality and impact of training
programs across public and private healthcare facilities.
Participants reported disparities in training duration, content, and
delivery methods, leading to in consistencies in knowledge, skill
and adherence to IPC protocols. The following section presents
key challenges in training provision evaluates the effectiveness
of the existing programs and outlines recommendations for
improving training strategies to enhance infection control and

waste management practices.

3.2.1.1 Gaps and challenges in training

Participants highlighted the big differences in IPC training
between public and private healthcare facilities. Some of the key
challenges include language barriers, low motivation of trainees,
limited training material, and inconsistent access to specialized
instruction in infectious waste management. Training has been
particularly inconsistent in private hospitals. One participant from
a public health facility explained:

“In public hospitals, it is a little bit consistent, but not enough
to meet our needs.” (FGD4, Public Health Facilities)

On the other hand, a participant from a private health
facility mentioned:
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TABLE 2 Key theme and subtheme on n Healthcare Providers’
Perceptions of Infectious Waste Management Processes.

Theme Sub theme

Training and capacity building Gaps and challenges in training

Training availability and effectiveness

Strategies for improving training

Policy and planning in infectious
healthcare waste management

Availability and effectiveness of policies

Stakeholder engagement in policy and
planning

Strategic planning for waste management

Recommendations for policy and
planning improvement

Resource allocation for effective
infectious waste management

Financial support for infectious waste
management systems

Infrastructure and material needs for
infectious waste management

Equipment, supplies, and waste
segregation materials

Monitoring, and evaluation, of
infectious waste

Monitoring systems and challenges

Compliance and corrective actions

Incident reporting and behavioral
evaluation

Recommendations for improvement

“Private hospitals often do not conduct such sessions,
creating an opportunity for gaps in knowledge and skill.” (FGD2,
Private Health Facilities)

Another critical concern mentioned was the exclusion of
cleaning and auxiliary staff from training programs, despite their
vital role in infectious healthcare waste management. One key
informant pointed out:

“Although most healthcare providers have obtained a

reasonable amount of training, support staff members such

‘ as cleaners are typically left out of the loop, which could

greatly undermine the entire waste management system.” (KII1,
Individual Respondent)

Moreover, staff categories differed tremendously according to
the duration and content of the training provided, raising concerns
about its effectiveness. For instance, health professionals usually get
5 days’ training, while janitorial staff needs to be contented with
just 2 days of orientation, which many see as inadequate. One key
informant said:

“Health professionals are given 5 days training, while a
janitor gets only 2 days orientation; this creates a question
of how effective the training is for the other staff.” (KII6,
Individual Respondent)
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The lack of a standard and inclusive training program,
especially for support staff, was a major hindrance to ensuring
effective infection prevention and control in healthcare facilities.

3.2.1.2 Training availability and effectiveness

Training programs across healthcare facilities varied
significantly in terms of structure and duration. Some facilities
offered comprehensive programs, such as a 15-day Training
of Trainers (TOT)

sessions 5 days for healthcare professionals and only 2 days

course, while others provided shorter

for janitorial staff. Despite these efforts, many participants
questioned the effectiveness of these programs, citing issues
such as short training durations, a lack of practical sessions, and
insufficient follow-up, which hindered the desired changes in waste
management practices.

A participant from a public health center expressed
the challenge:

“We thought that most trainees would improve their
behavior of disposing of infectious wastes, but the reverse
happened, and they continued acting the same way.” (FGDI,
Public Health Center)

This concern was exacerbated by discrepancies in the training
content and duration between staff categories. While health
professionals generally received 5 days of training, janitors often
only received 2 days of orientation, raising doubts about the
effectiveness of training across all healthcare workers. A key
informant highlighted this issue:

“Health professionals typically receive 5 days of training,
but janitors only get 2 days of orientation. This discrepancy
raises concerns about the effectiveness of training across staff
categories.” (KII6, Individual Respondent)

The assessment of training effectiveness was challenging due
to regional disparities, especially in private health facilities where
training opportunities were limited. Additionally, the lack of
formal evaluation mechanisms meant that success was often judged
through informal observational feedback, which lacked the depth
needed for accurate assessment. As one key informant explained:

“We're heavily dependent on observational feedback to
gauge the success of our training. While this gives us some idea
of effectiveness, it lacks the thoroughness needed for a proper
evaluation.” (KII5, Individual Respondent)

Some participants mentioned continuous monitoring and
observation as a method to assess changes in behavior, such as
reductions in needle-stick injuries among janitorial staff. However,
unreliable observations alone were insufficient to draw definitive
conclusions about training success. One respondent shared:

“I'm quite concerned about how effective our training
sessions are. We try different methods to see if they’re working,
‘ like watching for changes in behavior and performance. But
mostly, we rely on stories and experiences to judge if the training
is really making a difference.” (K117, Individual Respondent)
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Although some healthcare facilities used pre-test and post-test
evaluations along with practical sessions to measure knowledge
acquisition, formal and comprehensive assessment methods were
generally absent. One participant noted:

“In my experience, we often use tests before and after the

training and have practical sessions to see if theres been any

‘ improvement in knowledge and skills. But even with this, we still

lack a formal way to fully evaluate whether the training has really
worked.” (KII 8, Individual Respondent)

The lack of formal assessment mechanisms hindered the ability
to measure the long-term impact of training and identify areas
for improvement. One participant pointed out the limitations of
observational feedback:

“Without formal assessments, it’s hard to measure the lasting
effects of the training or figure out where we need to improve.”
(KII 11, Individual Respondent)

In summary, participants from both FGDs and KIIs noted that
while infection prevention and control training was implemented
across various healthcare facilities, its effectiveness was questioned
due to challenges such as inconsistent training durations, lack
of practical components, and regional disparities. The absence of
formal evaluation mechanisms further complicated the assessment
of training outcomes.

3.2.1.3 Strategies for improving training

To address the identified gaps, participants proposed several
strategies. These included standardizing training programs across
both public and private sectors, with materials tailored to the
needs of diverse healthcare providers and language preferences.
One participant noted,

“Training should be accessible to all, and language should
never be a barrier.” (KII 2 individual respondent)

Resource allocation for training materials, such as

printed guidelines and manuals, was also emphasized.
Participants suggested implementing motivational initiatives
to encourage healthcare workers' engagement in research and

continuous learning.

“We need to keep healthcare workers motivated to continue
learning” (FGD 12, Public hospitals)

Additionally, stronger collaboration between public and private
healthcare facilities was recommended, through joint training
programs and knowledge-sharing platforms. Regular assessments
of training effectiveness using structured evaluation frameworks
were seen as essential. Specialized training in infectious waste
management was suggested to improve handling practices. As one
participant emphasized,

“Proper training in waste management can significantly
reduce risks and improve safety.” (FGD 4, private hospital)
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Additionally, stressed the

continuous learning through awareness campaigns and ongoing

participants importance of
professional development programs. These efforts would help
sustain improvements in IPC practices over the long term, ensuring
that healthcare workers remain updated on best practices and the
latest developments in infection control.

3.2.2 Policy and planning of infectious healthcare
waste management

Findings from the Key Informant Interviews (KII) and Focus
Group Discussions (FGD) revealed several challenges in the
Policy and Planning of Infectious Healthcare Waste Management.
While some public healthcare facilities had developed guidelines
and protocols for infection prevention and waste segregation,
their implementation was inconsistent. Stakeholder engagement,
particularly from frontline healthcare workers and private facilities,
was limited, resulting in policies that did not align with
real-world needs. Additionally, monitoring mechanisms were
insufficient due to resource constraints, and the effectiveness of
policies was not regularly assessed. Recommendations emphasized
the need for more specialized policies, broader stakeholder
involvement, and continuous evaluation to improve waste
management practices.

3.2.2.1 Availability and effectiveness of policies

The findings from the Key Informant Interviews (KII)
and Focus Group Discussions (FGD) revealed both strengths and
weaknesses in the availability and effectiveness of policies regarding
infectious healthcare waste management. Several hospitals and
healthcare facilities had developed manuals, Standard Operating
Procedures (SOPs), and guidelines for waste management
and infection prevention and control (IPC) practices. These
documents were intended to provide a framework for safe waste
handling, including protocols for waste segregation. However, the
implementation of these policies was found to be inconsistent
across different healthcare settings. As one FGD participant from a
public hospital noted,

“Some public hospitals have manuals for waste management
and infection control, and we use them. But there’s still confusion

‘ about what counts as infectious waste, especially in smaller
hospitals that don’t have detailed procedures.” (FGD, Public
Health Facilities)

Similarly, one key informant highlighted the challenges with
policy implementation:

“Although we have these documents in place, they aren’t
always followed. In many cases, staffs are unaware of how
to properly segregate infectious waste because there’s no clear
system.” (KII 5, Hospital Management)

The policies in place were also criticized for not addressing the

specific challenges posed by hazardous waste, such as sharps and
contaminated clinical waste. One KII respondent stated,
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“There is no clear policy on sharps waste. This leads to
improper disposal, putting both staff and patients at risk.” (KII
3, Individual Respondent)

Furthermore, the lack of comprehensive guidance led
to confusion around segregation and disposal. As an FGD
participant explained,

“The policy doesn’t specify exactly what type of waste should
be separated from others, so we sometimes end up mixing sharps
with regular waste, which is dangerous.” (FGD, Public health
care facility)

Infrastructure and resource constraints were also highlighted
as major challenges not to implement the excited policy. Limited
funding and poor infrastructure, such as broken or non-functional
incinerators, were frequently mentioned as key barriers. As one KII
participant noted,

“We do have the without  proper

infrastructure, like functioning incinerators and sufficient

policy,  but

waste containers, these guidelines remain theoretical.” (KII 7,
Individual respondent)

Another informant emphasized,

“The lack of resources is a huge issue. Even when
we have policies in place, without the necessary tools, it’s
almost impossible to comply with them properly.” (KII 2,
Individual respondent)

These infrastructural and resource gaps ultimately hindered
the effective implementation of waste management policies and
compromised healthcare waste safety.

3.2.2.2 Stakeholder engagement in policy and planning

The findings from both the Key Informant Interviews (KII)
and Focus Group Discussions (FGD) revealed that stakeholder
engagement in the policy and planning process for infectious
healthcare waste management was notably limited. Frontline
healthcare workers, janitorial staff, and private healthcare facilities
were largely excluded from the development of policies and waste
management plans. One KII participant stated,

“The policies are often designed at higher levels without
input from those of us who are directly involved in waste
management on the ground. We're the ones who know what

>

works and what doesn’t.” (KII 4, Individual respondent)

This lack of involvement from frontline staff meant that the
policies did not always align with the operational realities of
healthcare facilities, especially those in resource-limited settings.
An FGD participant emphasized this gap, stating,

“There are no discussions with us on how the policies are
created. We follow what we’re told, but it doesn’t always fit our
daily challenges.” (FGD, Public health facility)
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The findings also highlighted the need for inclusive
planning and policy development. Inclusive engagement of
various stakeholders ensures that the policies address the real-
world challenges faced by healthcare facilities. As one KII
participant noted,

“Policies should be developed in collaboration with those
who handle healthcare waste on a daily basis. This approach
ensures that the strategies are more realistic and implementable
” (KII 6, Individual Respondent)

The absence of such inclusive planning left gaps in the
policies that was difficult to address later on. As another FGD
participant shared,

“If the policies aren’t suited to our environment, we can’t use
them properly. The excited policy doesn’t consider the lack of bins
or trained staff.” (FGD, Private Health Facility).

Furthermore, the findings stressed the importance of
collaboration and ownership in the infectious waste management
process. Stakeholder engagement, particularly in the policy
development stage, could foster a sense of ownership and
accountability among healthcare workers and managers,
which could lead to more effective implementation. One KII

participant highlighted,

“If we are part of the process, were more likely to take
responsibility and ensure the policy works. Ownership makes us
more accountable.” (KII 2, Individual respondent)

The informants and discussants highlighted that involving key
stakeholders in the planning process was seen as critical to creating
sustainable and successful waste management practices.

3.2.2.3 Strategic planning for infectious
waste management

The findings from both the Key Informant Interviews (KII)
and Focus Group Discussions (FGD) highlighted the critical need
for strategic planning in infectious healthcare waste management.
Participants emphasized that long-term planning was essential to
ensure sustainable waste management systems. They pointed out
that forecasting resource needs, budgeting for infrastructure, and
ensuring the availability of training programs were vital aspects that
were often overlooked. One participant noted,

“There was no long-term plan for the infectious waste
often
an ad-hoc manner, which leads to inefficiencies.” (KII14,

management system. Resources are allocated in

individual respondent)

In terms of planning models, both KII and FGD participants
stressed the importance of developing a comprehensive, step-
This
approach should encompass all stages of the process, from

by-step approach to infectious waste management.
waste segregation to storage, transportation, and disposal. One

participant mentioned,
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“We need a clear plan that outlines each step of infectious
waste management. Without that, its hard to follow the right
procedures.” (FGD11, Public Health Facility)

Additionally, participants emphasized the need for integrating
waste management strategies into broader health initiatives. They
recognized that infectious waste management should not operate
in isolation but be part of larger healthcare and environmental
policies, including infection control and sustainability programs.
As one KII participant remarked,

“Infectious waste management needs to be part of the
bigger picture, integrated with public health and environmental
policies.” (KII 15, Individual respondent)

The findings emphasized the necessity for a more structured,
long-term approach to waste management, which considers
resource allocation, comprehensive planning, and integration
with other health initiatives to ensure more effective and
sustainable practices.

3.2.2.4 Recommendations for policy and
planning improvement

The findings from the Key Informant Interviews (KII) and
Focus Group Discussions (FGD) highlighted several critical
recommendations for improving policies and planning related
to infectious healthcare waste management. One of the key
recommendations was the need for more comprehensive
and specialized policies and plans. Participants noted that
existing guidelines did not sufficiently address the challenges
posed by specific types of infectious waste, such as sharps
clinical waste. As one KII

or contaminated participant

pointed out,

“We need more specific guidelines that focus on hazardous
waste like sharps, which are a huge risk in our facility. Without
clear instructions, we can’t manage them properly.” (KII14,
individual respondent)

Additionally, both KII and FGD participants emphasized the
importance of regular evaluations of policies and plans to ensure
they remain effective and adaptable to changing needs. It was clear
that current policies were not regularly reviewed, leading to a
mismatch between guidelines and the evolving challenges faced by
healthcare facilities. One participant explained,

“Policies are made, but we don’t go back to check if they’re
working. We need regular evaluations to see what’s working and
what’s not.” (FGD9, Public health facility)

Another significant recommendation was the allocation of
more resources for planning and infrastructure. Participants
pointed to the shortage of specialized waste containers, training
materials, and monitoring equipment as major barriers to effective
infectious waste management. One KII participant stated,
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“We don’t have enough infrastructures, containers, and the
ones we do have are often inadequate. More investment is needed
in these basic resources.” (KII 15, Private health facility)

Adequate funding for infrastructure and training was seen as
essential for improving waste management practices.

Finally, participants stressed the importance of inclusive
stakeholder
healthcare workers, janitorial staff, and private healthcare facilities

planning and greater collaboration.  Frontline
were often excluded from policy development, leading to policies
that were not aligned with the real-world challenges faced by those

responsible for waste management. One FGD participant noted,

“If the people who work with waste every day are not
included in the planning, the policies won’t work. We need to
be part of the process to make it more practical.” (FGDS, Private
health facilities)

Inclusive planning was seen as critical for ensuring that waste
management strategies were both realistic and effective.

In conclusion, the recommendations from both KII and FGD
participants pointed to the need for more specialized policies,
regular evaluations, better resource allocation, and inclusive
planning to improve infectious healthcare waste management in
healthcare settings.

3.2.3 Resource allocation for effective infectious
waste management
3.2.3.1 Financial support for infectious waste
management systems

The findings from the Key Informant Interviews (KII) and
Focus Group Discussions (FGD) revealed that financial constraints
were a significant barrier to the effective implementation of
infectious healthcare waste management systems. Participants
emphasized the crucial need for adequate financial investment
to support infectious waste management infrastructure, including
the procurement of proper waste containers, incinerators, and
other necessary equipment for waste treatment. Without sufficient
financial resources, healthcare facilities struggled to meet the
infrastructure needs required for safe and effective waste disposal.
One key informant noted,

“We do have the without  proper

infrastructure, like functioning incinerators and sufficient

policy, but

waste containers, these guidelines remain theoretical.” (KII 7,
Individual Respondent)

Another informant pointed out,

“The lack of resources is a huge issue. Even when
we have policies in place, without the necessary tools, it’s
almost impossible to comply with them properly.” (KII 8,
Individual Respondent)

These financial gaps were identified as the main challenge in
translating infectious waste management policies into practical,
day-to-day operations. The absence of consistent financial
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investment in infectious waste management infrastructure
meant that even well-designed policies failed to make a
meaningful impact. Participants indicated that without proper
funding, infectious healthcare facilities were left with inadequate
infrastructure, rendering the implementation of waste management
practices ineffective.

3.2.3.2 Infrastructure and material needs for infectious
waste management

The findings from the Key Informant Interviews (KII) and
Focus Group Discussions (FGD) highlighted several infrastructural
issues that directly hindered the effective implementation of proper
infectious waste management protocols. A major concern was the
lack of adequate infectious waste treatment systems, with most
healthcare facilities being ill-equipped for safe waste handling and
treatment. One participant explained,

“Only 10% of hospitals in Addis Ababa have proper sewerage

systems, while the remaining 90% dispose of waste without

‘ treatment. The untreated hospital wastes contaminate rivers

downstream, affecting areas along the Awash River.” (KII 12
individual respondent)

This lack of infrastructure posed significant environmental
and public health risks, particularly with the disposal of highly
infectious laboratory waste, which was often untreated and
improperly disposed of.

In addition to treatment infrastructure, participants reported
limitations regarding waste transportation and storage within
hospitals. Inadequate morgue services and inconsistent waste
transportation systems exacerbated the challenges. As one
participant explained,

“Our hospital isn’t set up for effective waste transport

between floors. With elevator breakdowns, staff must manually

‘ carry hazardous waste, risking accidents and delays. This

compromises hygiene and safety standards, demanding urgent
upgrades.” (KII 15 Private health facility)

These infrastructural gaps not only created logistical difficulties
but also increased the potential for contamination and delays in
infectious waste management processes, further undermining the
efficacy of waste disposal efforts.

Lastly, while water supply interruptions had a minimal impact
on solid waste management itself, they significantly hindered
other critical waste management tasks, such as cleaning medical
equipment and maintaining hygiene standards. It was emphasized
that inconsistent water supply exacerbated secondary challenges in
waste management. One participant emphasized,

“Without a consistent water supply, we struggle to maintain
hygiene, which directly affects our ability to manage waste
properly.” (KII 8, individual respondent)

The participants emphasized the urgent need for upgrades in
healthcare infrastructure, particularly in waste treatment systems,
waste transportation routes, and reliable water supply, to ensure the
safe and effective disposal of healthcare waste.
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3.2.3.3 Equipment, supplies, and waste
segregation materials

The findings from the Key Informant Interviews (KII) and
Focus Group Discussions (FGD) indicated that the provision of
necessary equipment, supplies, and materials was a significant
obstacle in the effective segregation, handling, and disposal of
healthcare waste. Despite the existence of policies and training
programs, the absence of adequate tools and supplies compromised
the ability to follow proper infectious waste management
procedures. Several participants pointed out that healthcare
facilities lacked essential protective gear for workers, appropriate
waste containers for sharps, and disinfectants for safe waste
handling. One participant stated,

“We don’t have enough protective gear for workers and the
few containers we have for sharps are not secure enough.” (KII 3,
Individual Respondent)

Similarly, a participant from a public health facility mentioned,

“Without proper waste containers, we end up using whatever
is available, which increases the risk of exposure to infectious
materials.” (FGD, Public Health Facilities)

The shortage of waste segregation materials, including color-
coded bins and disinfectants, further exacerbated these challenges,
as it often led to the improper separation of hazardous waste.
Participants also noted that this lack of resources undermined
the effectiveness of training programs, as staffs were unable to
implement what they had learned without the appropriate tools. As
one participant explained,

“Its difficult to follow the procedures when we don’t
have the materials or equipment needed to do so.” (KII 5,
Individual respondent)

In conclusion, the participants concluded that the provision
of adequate waste segregation materials and protective equipment
was essential to ensure that proper waste management procedures
were followed. Without these resources, healthcare facilities
struggled to comply with infectious waste management
standards, which posed increased risks to both workers

and patients.

3.2.4 Monitoring, and evaluation, of infectious
waste management
3.2.4.1 Monitoring systems and challenges

Most of the healthcare facilities had monitoring systems
in place, including Infection Prevention and Control (IPC)
committees and the use of checklists, aimed at ensuring adherence
to infectious healthcare waste management protocols. However,
the effectiveness of these systems was often hindered by several
challenges. A recurring issue identified by participants was the
limited resources available to enforce these monitoring tools
effectively. As one Key Informant Interview (KII) participant noted,
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“We have monitoring tools in place, but we don’t have
enough resources to enforce them properly, and there is no follow-
up on how well these protocols are being followed.” (KII 16,
individual respondent)

Participants concluded that the lack of follow-up and proper
enforcement led to inconsistent implementation of infectious waste
management protocols across healthcare facilities. Additionally,
resource shortages such as insufficient trained staff and non-
functional equipment were frequently cited as major barriers
to effective monitoring. In particular, inadequate staft training
on monitoring was highlighted as a critical issue, preventing
healthcare workers from effectively overseeing infectious waste
management activities.

3.2.4.2 Compliance and corrective actions

Inconsistent compliance with infectious waste management
protocols emerged as a significant challenge across healthcare
facilities. Participants from both the Focus Group Discussions
(FGD) and Key Informant Interviews (KII) highlighted that
corrective actions for non-compliance varied widely, depending
on the healthcare facility. These responses ranged from informal
oral warnings to more formal approaches, such as written
documentation and training initiatives. One KII participant noted,

“We don’t have enough trained staff to monitor waste
management effectively, and the equipment needed to do so is
often not available.” (KII 13, individual respondent)

Another
issue, stated,

participant emphasized the severity of this

“When there are a gap in compliance, the first step is often
an oral warning, but if the issue persists, we write it down or send
them for training.” (FGD 5, Public health facility)

Most of the participant stated that shortage of trained
personnel and functional equipment exacerbated the difficulty in
ensuring consistent compliance with waste management standards.
The diversity in corrective actions suggested the need for a
more standardized and structured approach to handling non-
compliance. Additionally, participants emphasized the importance
of continuous training to address gaps in knowledge and
improve adherence to waste management protocols. One KII
participant explained,

“Its clear that continuous training and a structured
follow-up system are needed. Without them, we're not likely
to see any long-term improvements in compliance.” (KII 7,
individual respondent)

Participants from both the FGD and KII concluded that
there was an urgent need for uniform corrective measures
and ongoing educational support to improve compliance across
healthcare facilities.
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3.2.4.3 Incident reporting and behavioral evaluation

While incident reporting mechanisms, particularly for needle-
stick injuries, were present in many healthcare facilities, gaps in
external reporting remained a significant issue. Most facilities only
reported incidents internally, which limited broader accountability
and transparency. One KII participant noted,

“We have incident reporting systems, especially for needle-
stick injuries, but we only report within the facility. There’s no
external reporting, which could help hold us more accountable.”
(KII 8, individual respondent)

Furthermore, they elaborated that this internal-only reporting
culture often resulted in missed opportunities for cross-facility
learning and system-wide improvements.

3.2.4.4 Recommendations for improvement

Participants emphasized the need for regular evaluations and
increased stakeholder engagement to enhance the monitoring
and evaluation (M&E) systems in healthcare waste management.
Many believed that routine assessments would help ensure
that waste management policies remained both relevant and
effective; adjusting to emerging needs and challenges. As one
participant shared,

“We need regular evaluations of the policies to know if
they are working, and also involving the staff in the process
would ensure that the policies are practical and meet the real
challenges.” (FGD 12, Public health facility)

In addition, participants highlighted the crucial role of
improving infrastructure and resource allocation. They stressed
that the lack of essential resources such as functional incinerators,
proper waste containers, and adequate waste management
equipment hindered the implementation of waste management
policies. One key informant noted,

“We have a policy, but the infrastructure, like incinerators,
is often not available or doesn’t work. This undermines the safety
of waste disposal.” (FGD 3, Public Health Facilities)

Many participants agreed that without proper infrastructure,
it would be difficult to implement and maintain effective waste
management practices, and they called for greater investment in
both infrastructure and human resources.

Furthermore, there was consensus among the participants that
a more structured approach to training and consistent follow-up
would greatly improve adherence to waste management protocols.
As one participant from an FGD suggested,

“Training should not be a one-off thing; we need to have
continuous education, with regular updates to help staff stay
current on best practices in waste management.” (FGD 6, Public
health facility)

Overall, the findings emphasized the need for a comprehensive

approach that included regular evaluations, increased stakeholder
engagement, and better infrastructure and resource allocation to
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strengthen the overall effectiveness of waste management policies
in healthcare settings.

4 Discussion

This study explored the barriers, and facilitators, for effective
infectious waste management in healthcare settings. Healthcare
workers, waste management staff, and other stakeholders identified
a number of interrelated barriers and facilitators that influence
the success of infectious waste management practices. The
findings indicate that barriers to effective waste management
are primarily related to infrastructure, knowledge, resource
constraints, and workload, while facilitators include training,
organizational support, and improved awareness.

4.1 Barriers to infectious waste
management

identified as
significant impediments to effective infectious waste management.

Several infrastructure-related barriers were

Inadequate waste segregation facilities, insufficient waste
containers, and improper storage areas were reported as major
challenges. The lack of appropriate facilities to segregate infectious
waste from general waste increases the risk of contamination
and exposure. Similar findings have been reported in studies
from other low-resource settings, where the lack of designated
waste bins and inadequate storage spaces hinder the proper
management of infectious waste (4, 16-18). Moreover, a lack
of regular waste collection services and inadequate transport
infrastructure further complicates the safe disposal of infectious
waste. These infrastructure challenges contribute to poor waste
management practices and pose significant health risks to both
healthcare workers and the community.

Another significant barrier identified in this study was the
shortage of personal protective equipment (PPE) and waste
management supplies. Healthcare workers expressed concern over
the lack of gloves, face shields, and other protective gear needed
to safely handle infectious waste. This finding aligns with studies
in other settings where the absence of adequate PPE was cited as a
critical barrier to safe waste management (19-23). Without proper
protective equipment, healthcare workers are at an increased risk of
exposure to hazardous pathogens, compromising both their safety
and the quality of care provided.

A key barrier to effective infectious waste management was
inadequate knowledge and training among healthcare workers.
Many workers reported a lack of awareness regarding the risks
associated with improper waste management and the appropriate
procedures for handling infectious waste. Similar to other studies,
this highlights the importance of education and training for
all healthcare staff to ensure safe waste management practices
(24-27). The study found that most health workers were not
familiar with the latest guidelines for infectious waste management,
resulting in inconsistent waste segregation and disposal practices.
Without proper training, healthcare workers are less likely to adopt
proper waste management procedures, leading to increased risks of
contamination and infection.
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Furthermore, the study revealed a gap in ongoing professional
Healthcare
mentioned that while initial training was provided, there

development and refresher training. workers
were few opportunities for further education or support in
waste management practices. This is consistent with other
findings that inadequate or one-time training programs fail
to sustain long-term behavior changes and adherence to
guidelines (28, 29). This suggests that continuous, on-the-job
training and regular refresher courses are essential to ensure
healthcare workers remain well-informed about best practices and
safety protocols.

Workload and resource constraints were major barriers to the
consistent implementation of proper infectious waste management
practices. Healthcare workers reported being overwhelmed by
the volume of waste generated and the competing demands
on their time. The additional burden of waste management
tasks often led to neglect or improper handling of infectious
waste. Similar findings from other studies indicate that heavy
workloads and a lack of support staff contribute to the
poor implementation of waste management protocols (23, 30-
32). In many cases, the lack of dedicated waste management
personnel resulted in healthcare workers taking on waste
management duties as an additional responsibility, which led to
inconsistent practices.

Resource constraints, such as insufficient financial
support for waste management programs and a lack of
waste management personnel, were also identified as key
barriers. This similar findings from other studies where limited
financial investment and inadequate staffing were identified

as significant obstacles to effective waste management in

healthcare settings (33-36). Ensuring adequate resources
and dedicated personnel for waste management could
alleviate this burden and promote better adherence to
safety protocols.

4.2 Facilitators for effective infectious
waste management

Despite the barriers, the study also identified several facilitators
and motivators that could improve infectious waste management
practices. A key motivator for better waste management was the
involvement and support from senior management and healthcare
leadership (37). Healthcare workers expressed that strong
leadership and clear communication from hospital management
were essential in fostering a culture of safety and accountability in
infectious waste management (38). Similar findings were reported
in other studies, where organizational support and leadership were
critical factors in encouraging adherence to waste management
protocols (39).

Training and awareness-raising campaigns were also identified
as key facilitators. Healthcare workers reported that training
programs that were practical, hands-on, and tailored to the
specific needs of their healthcare settings were highly effective in
improving waste management practices. This is consistent with
studies that emphasize the importance of practical, context-specific
training to increase knowledge retention and behavior change (40,
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41). Additionally, the introduction of regular waste management
audits and feedback systems encouraged healthcare workers
to follow proper protocols, as they felt more accountable for
their actions.

Access to appropriate waste management supplies and PPE also
facilitated better infectious waste management. When healthcare
workers had access to the necessary tools and protective gear,
they felt more confident in handling infectious waste safely.
The availability of reliable waste collection and disposal services
was another important facilitator, as it ensured that waste
was disposed of in a timely and safe manner, reducing the
risk of exposure. These findings highlighted the importance of
investing in the infrastructure and resources needed for effective
infectious waste management, as well as ensuring that healthcare
workers are equipped with the tools they need to perform their
tasks safely.

4.3 Implications of study findings

The study’s findings have important implications for improving
infectious waste management (IWM) in healthcare settings,
particularly in resource-limited environments. The identified

barriers emphasized the need for significant investments

in infrastructure, including waste segregation facilities,
adequate waste containers, personal protective equipment
(PPE), and reliable waste collection systems. Addressing

these gaps was critical to ensuring safe and efficient waste
management practices.

The findings also highlighted the importance of strengthening
training programs. Healthcare systems should have prioritized
continuous, practical training to ensure healthcare workers
Regular
refresher courses and targeted training initiatives were essential

adhered to proper waste management protocols.

to sustaining long-term behavior change and improving
adherence to guidelines. Furthermore, it was important
to address staffing constraints by dedicating specialized

personnel to waste management tasks, thereby alleviating the
burden on healthcare workers and enhancing overall waste
management outcomes.

Finally, the study pointed to the need for clear policies and
strategic planning to guide effective waste management. It was
vital for healthcare facilities to have robust policies in place,
supported by adequate financial resources and infrastructure, to
ensure compliance with IWM standards. Improved stakeholder
engagement and monitoring systems would have further
reinforced waste management practices and ensured the effective
implementation of recommendations.

4.4 Strengths and limitations of the study

This study offers valuable insights into the barriers and
facilitators of infectious waste management in healthcare settings,
based on data from healthcare workers and waste management
staff. The use of key informant interviews and focus group
discussions strengthened the richness and reliability of the
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findings. However, the study has limitations, such as the
lack of patient or public perspectives, which could provide
additional insights into community awareness and experiences.
Future research could include these perspectives. Additionally,
the study did not explore the challenges specific to smaller,
rural healthcare facilities, which may face unique issues in
waste management.

5 Conclusion

This study identified both barriers and facilitators to effective
infectious waste management (IWM) in healthcare settings.
Key barriers included inconsistent training, especially between
public and private facilities, as well as insufficient resources and
infrastructure. However, several facilitators were also highlighted,
such as strong organizational support, regular training programs
tailored to healthcare workers' needs, and the availability of
necessary waste management equipment and personal protective
equipment (PPE). Effective monitoring systems, waste audits,
and reliable waste collection services were also found to have
supported adherence to IWM protocols. The study suggested that
addressing gaps in training, policy, and resource allocation, while
leveraging existing facilitators, could have significantly improved
IWM practices across healthcare settings.
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