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Abstract. Municipal solid waste (MSW) handlers are among the most vulnerable occupational groups, frequently
operating in hazardous environments with limited protective measures. Despite increasing awareness of these risks,
scientific studies investigating the root causes of occupational health and safety (OHS) issues among MSW handlers
remain limited and, in many cases, outdated. A comprehensive synthesis is therefore essential to deepen our
understanding of the multifaceted causes contributing to unsafe working conditions in this sector. This study aims to
address this gap by systematically synthesising the existing literature on the causes of OHS issues faced by MSW
handlers. To achieve this aim, the study is guided by the three objectives: 1) review the overview of the OHS of MSW
handlers, 2) review the rea-sons behind the OHS issues of MSW handlers and 3) explore the next line of research in
OHS of MSW handlers. A total of 117 peer-reviewed articles published between 1995 and March 2025 were selected
from the Web of Science (WoS) database and analysed using a combination of descriptive and content analysis. The
descriptive findings indicate a predominant publication contribution on developing and emerging economies, where OHS
issues among waste handlers are particularly acute. The content analysis revealed that the causes of OHS risks can be
broadly grouped into three thematic categories: organisational factors (e.g., lack of training, absence of safety protocols,
and inadequate provision of personal protective equipment), individual factors (e.g., low awareness of occupational
hazards, informal employment, and limited education), and physical factors (e.g., exposure to hazardous waste, extreme
weather, and unsanitary work environments).This study makes a significant contribution by not only identifying these
core causes but also proposing a structured set of strategies to mitigate OHS risks. It further identifies emerging trends
and gaps in the literature, suggesting that future research should focus on context-rich, empirical case studies to evaluate
the practical effectiveness of existing and proposed OHS interventions. Key directions for future research include the
development of integrated approaches to OHS risk assessment in MSW handling, the enhancement of OHS standards in
informal waste sectors, and policy evaluation and implementation studies to assess the impact of regulatory measures.
Through this comprehensive synthesis, the study contributes meaningfully to the literature and provides a foundation
for policymaking, practice, and academic inquiry aimed at safeguarding the health and dignity of MSW handlers.
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1. Introduction

Occupational Health and Safety (OHS) is a multidisciplinary concept aimed at enhancing the
safety, health, and well-being of individuals in the workplace (Amponsah-Tawiah & Mensah,
2016). It involves creating safe and healthy working environments by addressing physical,
emotional, and mental well-being, preventing work-related accidents and illnesses, and ensuring
overall welfare. While there is no universal classification system to define OHS issues, the
American Bureau of Labor Statistics (2012), and the Occupational Injury and Iliness
Classification System (OIICS) are used for effective data collection and analysis, primarily
focusing on occupational injuries and illnesses.

Over the past decades, significant global efforts have been made to promote workplace health
and safety (International Labour Organisation (ILO), 2020). However, enhancing OHS remains a
debated and unresolved issue (Arastoo et al., 2015). Work-related injuries and illnesses continue
to pose serious problems worldwide, varying across occupations and sectors (Gizaw et al., 2014;
McDonald et al., 2000; Parejo-Moscoso et al., 2013). For instance, solid waste management is
ranked as the sixth most hazardous occupation, with an incident rate of 35.5 per 100,000,
following fisheries, logging, aviation, iron and steel work, and farming (Gizaw et al., 2014). Given
this context, this study focuses on OHS issues in the Municipal Solid Waste (MSW) sector.
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MSW refers to solid waste generated from households, commercial, industrial, institutional
(including hospitals), market, and public areas(Sarkar, 2003; Turan et al., 2016), which is
typically collected and treated by municipalities (Ertz et al., 2016). It comprises diverse materials
such as plastics, metals, food waste, wood, and paper (Farmanbordar et al., 2018). Globally,
MSW generation is increasing (Dharmasiri, 2019), leading to challenges such as weakened public
health, ecological degradation, and reduced quality of life (Karak et al., 2012).

Improper MSW management contributes to economic losses and poses significant risks to public
health and the environment (Abduli et al., 2013). According to Alam & Ahmade, (2013), various
groups are adversely affected by poor waste management, including residents without access to
treatment facilities, children, waste handlers, and communities near waste dumps. Among these,
waste handlers are especially vulnerable due to their consistent exposure to hazardous waste
(Shazwin & Nakagoshi, 2010).

These waste handlers commonly suffer from a range of health issues, including respiratory and
gastrointestinal disorders, musculoskeletal problems, skin diseases, eye infections, headaches,
and mental health challenges such as stress and depression (Cointreau, 2006; Englehardt et al.,
2003; Gutberlet et al., 2013; Krajewski et al., 2002; Kuijer et al., 2010; Poulsen et al., 1995;
Rachiotis et al., 2016; Salve et al., 2017; Schibye et al., 2001). OHS issues are more prevalent
in developing countries, where waste handlers are at greater risk due to limited protection and
support systems (Athanasiou et al., 2010; Gizaw et al., 2014; Passetti et al., 2014). For example,
in Sri Lanka specifically, MSW handlers are often afflicted by back pain, slips and falls, knee pain,
and migraines due to the demanding nature of their work (Thisakya & Dissanayake, 2022).

Nearly 4,000 occupational accidents are reported annually in Sri Lanka, resulting in an estimated
600,000 lost working days (ILO, 2013). In Sri Lankan Minstry of Healt, (2011) noted that
approximately 15% of all admissions to the Colombo National Hospital were due to occupational
injuries. Although specific data for MSW handlers is limited, it is well acknowledged that this
group faces significant OHS challenges (Mudalige & Dharmathilake, 2000). Despite the
recognition of these issues, scientific studies on the causes behind OHS problems among MSW
handlers in Sri Lanka are scarce and outdated. Therefore, a comprehensive synthesis is
necessary to better understand the underlying causes of these occupational issues. This study
aims to synthesise the existing literature on exploring the causes behind the OHS issues in MSW
handlers. Therefore, the current study intends to fulfil three objectives.

1. Review the overview of the OHS of MSW handlers.
2. Review the reasons behind the OHS issues of MSW handlers.
3. Explore the next line of research in OHS of MSW handlers.

The next section discusses the research methodology used to meet the aforementioned research
objectives.

2. Research Methodology

This study employed a systematic literature review (SLR) as its methodological approach to
identify, analyse, and synthesise existing evidence on the causes of OHS issues among MSW
handlers. The decision to use an SLR is grounded in the objective of this study: 1) Review the
overview of the OHS of MSW handlers, 2) Review the reasons behind the OHS issues of MSW
handlers and 3) Explore the next line of research in OHS of MSW handlers. Unlike narrative
reviews, the systematic approach ensures transparency, replicability, and methodological rigour
by following a predefined protocol for identifying, selecting, and analysing relevant studies
(Azarian et al., 2023).
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The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) was used
as the guideline for the study, which is widely accepted as a standard procedure for doing SLRs.
PRISMA assists in planning the study in a way to improve the transparency, accuracy, quality
and completeness of the review (Moher et al.,, 2009). The current study follows the process
model adopted by Mayring & Fenzl, (2019) and the following sections explain each phase more
comprehensively.

2.1. MATERIAL COLLECTION

The systematic search starts with selecting search engines and keywords to find articles. After
considering several research databases (Emerald Insight, Web of Science (WoS), Scopus,
Science Direct and Taylor & Francis), it was found that Scopus and WoS had the highest number
of relevant results. This is because they include a wide range of social science-based articles.
The relevant literature was identified for review using the Scopus database. The rationale behind
this decision was that Scopus contains a significantly greater volume of published papers
compared to other databases (Aghimien et al., 2020). One search string with several keywords
was used to search for articles. A search string was developed by combining the keywords using
the Boolean operators, "AND"” and “"OR" as follows: ("Municipal solid waste" OR "MSW" OR "solid
waste"” OR "municipal waste" AND "Occupational health and safety” OR "OHS" OR "occupational
issue" OR "occupational injury*" OR "occupational illness*" OR "occupational
accident*" OR "occupational hazard*" AND "Waste worker” OR "waste handler” OR "waste
picker*").

The asterisk (*) symbol was used as a wildcard character to broaden the scope of the search by
capturing alternative endings for the keywords. This search string enabled capturing studies that
focused on OHS associated with MSW handlers, as evidenced through the primary database
search. The timeline for the search was set from 1995 to March 2025, at which point the search
was carried out. According to the qualitative meta-analysis done by Ncube et al., (2017) the
publications related to OHS in MSW handlers appeared around the year 1995. Thus, the time
horizon for the search for articles was set from 1995 to 2025. Accordingly, the initial search
resulted in 455 articles. Figure 1 illustrates the methodological process followed in the study.

To further limit the sample size, the introduction and conclusion sections of each article were
examined. Herein, 93 articles were excluded from the review since they were duplicates and not
related to the topic under study. It includes 18 inaccessible articles. Consequently, 139 articles
were included for the subsequent exhaustive examination. Next, a comprehensive examination
of the 97 articles was carried out. After the full document review, 22 articles were excluded as
a result of final quality screening. Under this final quality screening, the articles were checked
to assess their association regarding the topic, methods, findings and contribution to the
knowledge (Schwandt, 1996). Consequently, a total of 117 articles were subjected to the final
full document review.

2.2. ANALYSIS OF LITERATURE

Informed by Grant and Booth, (2009) the results of this SLR are reported under two categories:
a descriptive analysis and a content analysis. The descriptive analysis of the articles provides a
robust basis for subsequent content analysis (Vaismoradi et al., 2013). In this step, the
bibliographic details of the articles were presented. Herein, the articles were tabulated based on
their year of publication, location of data collection and occurrences of keywords. Alternatively,
content analysis reveals key themes in existing literature and associations among them (Fereday
& Muir-Cochrane, 2006) which in this case are leading causes behind the OHS issues of MSW
handlers and precautionary practices. In this step, the authors organised the selected articles
into categories that were already established in previous research. Specifically, a similar
categorisation of causes was done in a recent study by Ziae, Choobineth, Abdoli-Eramaki and

[318]



FMF 2025 - The International Conference on Facilities Management Futures 2025: Safety Enabled and Sustainable Facilities

Ghaem (2018), where they used proper naming of these categories, namely organisational,
individual and physical.

2.3. MATERIAL EVALUATION

In content analysis, researchers could be able to be biased and make various decisions about
the content of the paper (Bailis, 1996). Such a risk can be lessened by incorporating two or more
researchers to search and analyse literature findings. Thus, two researchers were included to
reduce the potential of developing prejudice. Herein, the first researcher evaluated and analysed
the findings of the review. Subsequently, any ambiguities that arose were resolved by involving
the other researcher. A similar procedure was adopted by Prajapati et al., (2019) to improve the
reliability and quality of the content analysis.
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Figure 1: The methodological process followed in the study
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3. Results of the Descriptive Analysis

This section provides an overview of the aspects and findings of the descriptive analysis
conducted for this study. The following sections entail publication per year, publication per
country, and keyword analysis.

3.1. PUBLICATION PER YEAR

Among the 117 extracted articles, Figure 2 represents the distribution of articles based on their
publication year. Even though the studies on OHS in MSW handlers started to emerge around
1995 (Ncube et al., 2017)Notably, none of the articles published in that year related to the
domain of the current study. Interestingly, there is a dip in publications between 2004 and 2011.
However, a surge in publications is evident after 2021, with the highest number of publications
per year at 22 being recorded in 2023 and 2024. While 2025 has seen eight publications so far,
the number of articles for the year 2025 can be higher since the search was limited to articles
published till the end of March 2025, at which point the literature search was carried out.
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Figure 2: Distribution of articles based on the year of publication
3.2. PUBLICATION PER COUNTRY

Twenty-one countries contributed a total of 117 documents to this field of research. Figure.
Figure 3 displays the countries that have a minimum of two articles and three citations.
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Figure 3: Distribution of articles based on geographic locations

According to Figure 3, the map uses varying shades of green to represent the number of
contributions from each country, with darker shades indicating a higher number of articles. India
stands out as the leading contributor with 16 articles, reflecting a significant body of research
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on the topic, possibly due to the country’s growing urban population, waste generation
challenges, and associated health concerns (Srivastava et al., 2015). The United States follows
with 13 articles, suggesting a strong research presence from a developed country perspective.
Brazil also demonstrates considerable involvement, contributing 10 articles, likely due to its well-
documented informal waste sector and evolving waste management strategies.

Other notable contributors include Nigeria with 7 articles and Pakistan and China with 6 and 5
articles, respectively, highlighting a growing interest in these regions, which face similar
environmental and occupational health challenges in the context of solid waste management.
Moderate contributions are also observed from countries such as Canada, Iran, Turkey, and
Ethiopia, each contributing 4 articles, as well as France and Australia with 3 articles each. Overall,
the map reflects a broad global interest in the topic, with contributions spanning Asia, Africa,
the Americas, Europe, and Oceania. However, there appears to be a particularly strong focus on
developing and emerging economies.

3.3. KEY-WORD ANALYSIS

A total of 68 keywords were retrieved from the 117 articles using VOSviewer software. The
selection of these keywords was based on their occurrence in a minimum of three publications.
The frequency of a keyword in a document reflects its overall scope, while co-occurrence
highlights how often two keywords appear together in a title, abstract, or keyword list. The
findings of this study are depicted in Figure 4 using a minimum requirement of four keywords.
The illustration shows the frequency of co-occurring terms in the publications through the size
of the nodes. The thickness of the linking lines represents the strength of relationships. The
proximity of nodes in the figure shows a strong linkage between them. According to the visual
network map, these keywords may be categorised into four clusters.
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According to Figure 4, there are terms associated with the solid waste management and
governance issues, which are indicated in cluster 1 (red). This cluster is focused on waste
governance, urban infrastructure, and policy-level issues related to managing MSW. It includes
both formal systems (e.g., landfills, municipal services) and informal actors (e.g., scavengers,
informal sector). It often overlaps with socio-economic and institutional concerns. Cluster 2
(blue) highlighted the keywords related to OHS of waste handlers since this cluster is centred
on worker-level safety and health protection. It deals with challenges faced by waste handlers,
especially in developing countries, touching on OHS frameworks, safety gear, and working
conditions. Cluster 3 (green) focuses on environmental sustainability, waste valorisation, and
the circular economy model. It includes themes like pollution control, material recovery, and
lifecycle assessments, emphasising ecological impacts and economic reuse of waste materials.
The final cluster (yellow) relates to health consequences of waste handling — especially physical
and biological risks faced by waste handlers. It overlaps with medical and ergonomic concerns
and tends to align with epidemiological studies or occupational medicine research. Accordingly,
Table 1 tabulates the cluster naming summary, most representative keywords and focus area.

Table 1: Cluster naming summary, representative keywords and focus area

Cluster | Cluster name Representative keywords Focus area

Cl ust waste management, municipal solid waste, | Municipal waste

1 solid waste management, landfill, refuse | systems, landfill,
Waste Governance & | gisposal, scavenger, informal sector, | informal sector
Management sustainable development, poverty, awareness
Systems

CIl us t | Occupational Health | waste handlers, occupational health and | Waste handlers,

2 & Safety of Waste | safety, personal protective equipment, | safety equipment,
handlers accident prevention, working conditions, | work conditions

industrial hygiene, decision making

Cl ust recycling, circular economy, plastic, pollution, | Recycling, pollution,
3 environmental pollution, plastic waste, plastic | circular economy,
Environmental recycling, resource recovery, life cycle | LCA
Impact & Circular | 3gsessment
Economy
CIl us t | Human Health Risks | human, health hazard, occupational exposure, | Health issues,
4 & Occupational | ergonomics, musculoskeletal disorders, | ergonomics,
Exposure prevalence, occupational injuries, occupational | occupational
disease diseases

4. Results of the Content Analysis

In the subsequent step, the selected articles were examined, synthesised, and organised into
predefined categories, including the underlying causes of OHS issues among MSW handlers, as
well as the practices implemented to address these challenges. The following sections provide
an in-depth discussion of each category.

4.1. REASONS BEHIND THE OCCUPATIONAL HEALTH AND SAFETY (OHS) ISSUES OF MUNICIPAL
SOLID WASTE (MSW) HANDLERS

OHS issues of MSW handlers can happen due to several reasons. According to Robson et al.
(2012), causes for OHS issues of the MSW handlers can be classified into three categories as
unsafe employee behaviour, the working environment, and management practices. Further, a
similar categorisation of causes was done in a recent study by Ziaei et al. (2018), where they
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used proper naming of these categories, namely organisational, individual and physical. The
authors have derived these categories through researching and expounding on the risk factors
for musculoskeletal disorders among municipal solid waste collectors in Shiraz, Iran.

Thus, the following sub-sections are descriptively reviewed aforementioned three categories by
exploring the different causes under each category.

4.1.1. Organisational category

The organisational category can be identified as the characteristics of the organisation that
influence handlers’ behaviour, such as training, top management support, etc.(Ling et al., 2013).
The organisational category greatly affects the OHS issues of MSW handlers (Thormar et al.,
2013). Hence, Table 2 summarises the literature findings on causes under the organisational
category that influence OHS issues of MSW handlers.

Table 2: Causes under the organisational category which influence OHS issues of MSW

handlers
Cause References
A |B |C |[D |E |[F |G |H I |J |K
e Poor working environment X X
e Poor quality of Personal Protective | X X X X X X X
Equipment (PPE)
e Lack of training and instruction X X X X | X |X X
e Lack of supervision X | X
e lLack of routine medical checkup X X | X
programs
A:(Bleck & Wettberg, 2012), B:(Bogale et al., 2014), C:(Diniz et al., 2019), D:(Ewis et al., 2013),
E:(Gebremedhin, 2016), F:(Gizaw et al., 2014), G:(Jerie, 2016), H:(Kandasamy et al., 2013), I:(Thakur
et al., 2018), J:(Salazar et al., 2001), K:(Wilson et al., 2006)

As shown in Table 2, most previous studies argue that poor quality has highly impacted adverse
health. A study based in Nigeria disclosed that about 73.6% of MSW handlers were disappointed
about the quality of the PPE. This implied that their protective equipment was not to the right
quality and not suitable for the tasks (Inyang, 2007). As a result, a lack of safety intervention
with the provision of PPE may increase the number of occupational hazards associated with the
collection and disposal of solid waste (Jerie, 2016).

Other than the PPE, many preceding research pieces have emphasised that a lack of training
and instruction from the organisation could also be another vital reason that causes adverse
health effects. The training of waste handlers on OHS issues has also been an important part of
improving working conditions (Bogale et al., 2014). The research was done by Ewis et al. (2013),
revealed, among the 138 respondents from Egypt, none of them reported training before
employment. However, in the end, lack of training, practice, instruction, and supervision will
have a positive relationship with adverse OHS problems since waste handlers may not have been
given proper guidance (Diniz et al., 2019).

Despite a lack of more discussion, it appears that the working environment influences all

hazards, and Bleck & Wettberg, (2012) provide the examples of restricted workspace, slippery

surface, and dim lighting enhance mechanical risks such as slipping, falling, cutting, and

insufficient hygienic behaviour, often due to a lack of facilities, which increases exposure to

biological agents. Additionally, it seems that the provision to provide routing medical checkup
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programs was also discussed by a few authors. Accordingly, most MSW handlers were never
medically examined in Egypt (Ewis et al., 2013). When it comes to a developing country like
India, there is no difference in the situation. Most MSW handlers are deprived of medical facilities
and, therefore, are unsatisfied with their job (Thakur et al., 2018).

Most importantly, it could be argued that some of the causes revealed even in the first half of
this century are still unresolved.

4.1.2. Individual category

The individual category focuses on the handler's mix of skills, knowledge, experience, attitudes,
motivations, habits, and personality, as well as their demographic characteristics (Athanasiou et
al., 2010) such as sex and age of handlers, and the level of education (Gizaw et al., 2014).
Salminen, Simo; Gyekye, Seth Ayim; Ojajarvi (2013), discovered that the individual category
has more impact than the organisational category. Literature findings on the causes under
individual categories that influence OHS issues of MSW handlers are listed in Table 3.

Table 3: Causes under the individual category which influence OHS issues of MSW handlers

Cause References

A |B|C|D|E|F |G |H |I |1J K L |M|N |O
Inadequate skills and X [ x | X X X | X | X X
knowledge of the MSW handler
Gender of the MSW handler X X | x X | x |X X | x X
Age level of the MSW handler X X | X X X | X X | X X
Poor educational level X X X | X X X | X X | x X
Insufficient income X X
Negligence in the use of PPE X X X X X
Lack of sleep X X X X
Work experiences X X X | X

A:(Bogale et al., 2014), B:(Bulduk, 2019), C:(Bunn et al., 2011), D:(Eskezia et al., 2016), E:(Ewis et
al., 2013), F:(Gebremedhin, 2016), G:(Gizaw et al., 2014), H:(Hoefel et al., 2013), I:(Inyang, 2007),
J:(Jeong et al., 2016), K:(Kandasamy et al., 2013), L:(Mehrdad et al., 2008), M:(Salve et al., 2017),
N:(Thakur et al., 2018), O:(Wilson et al., 2006)

As shown in Table 3, the years of education, age, the overall level of knowledge and duration of
work experience were the most important variables impacting the overall OHS of MSW handlers
(Gebremedhin, 2016). Jeong et al. (2016) proved that a total of 41.7% of the illnesses occurred
in handlers with 5-10 years of experience in Korea. Nevertheless, a different study conducted in
Ethiopia argued that the likelihood of occupational injury was significantly higher among handlers
with three or fewer service years (Eskezia et al., 2016). However, there is minimal variance in
the accident rate based on work experience because this job may not involve specialised
procedures or techniques (Jeong et al., 2016). More precisely, Gizaw et al. (2014) revealed that
handlers aged >=30 years were 1.834 times more likely to be injured than handlers aged < 30
years. However, it implies that elderly handlers are more vulnerable to accidents since they must
constantly move around, work on their feet all day, and carry heavy plastic waste bags. These
result in frustration and a loss of concentration (Jeong et al., 2016). Moreover, Hoefel et al.
(2013), highlighted that those accidents are more severe among women in Brazil. Hence, it
seems gender is also a significant variable to the degree of the impact. The impact of the low
educational level of MSW handlers towards the adverse OHS problems is also disclosed in
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previous research. As an example, it was proved that 60.3% of handlers do not have any formal
education in Nigeria (Gebremedhin, 2016).

Despite the criticality of OHS issues that MSW handlers are experienced with, their usage of PPE
is low (Gebremedhin, 2016) . According to a study conducted in Addis Ababa, 43.6% of solid
waste collectors used PPE at all times while on duty, which might result in the possibility of
occupational health concerns (Bogale et al., 2014). Thakur et al. (2018), convinced by their
study, also that 6.67% of MSW handlers denied getting any type of protective gear. The
argument was similar to the result of an Egyptian survey done by Ewis et al. (2013), who also
statistically proved that MSW handlers are not using protective devices such as face masks,
goggles, gumboots or gloves while working. By reasoning, Gebremedhin (2016), showed that
21.5% and 8.3% of handlers did not wear PPE because of discomfort and to save their time,
respectively. Similarly, Bogale et al. (2014) also emphasised that the main reasons for not
wearing PPE are discomfort (25.6%), saving time (12.8%), and not having access (83.7%).
Other than that, Jerie (2017) disclosed, lack of awareness and their low social status are also
caused by not using PPE even when MSW handlers are supplied. Consequently, MSW handlers
who were not using protective devices were 2.6 times more likely to get injured (Bogale et al.,
2014). However, since they do not use safety precautions, they may contact with
pathogens/allergens through skin and inhalation (Kandasamy et al.,, 2013). For example,
approximately 13.8% of street sweepers reported skin irritations, which could be explained by
direct contact with waste while wearing no protective equipment (Ewis et al., 2013). Moreover,
among the MSW handlers, the likelihood of occupational injury was 2.57 times higher among
those who reported sleeping disturbance as compared to their counterparts (Eskezia et al.,,
2016).

4.1.3. Physical category

The physical category focuses on the different variables of the handler’s specific job or task that
influence their safety-related behaviour, including the nature of the work, duration of exposure,
workload, etc. (Mélan & Cascino, 2014). Matching the job to the person will ensure that they are
not overloaded and that the most effective contribution to the organisation results (Ziaei et al.,
2019). Accordingly, Table 4 discloses the literature findings on causes under the physical
category which influence OHS issues of MSW handlers.

Table 4: Causes under the physical category which influence OHS issues of MSW handlers

Causes References

A B C D E F G H I ]
Highly intensive physical activities X X X X X
Excessive workload X X X
Weather conditions X
Long duration of work exposure X X X X X X X
Manual handling of solid waste X X
A:(Abou-ElWafa et al., 2012), B: (Bleck & Wettberg, 2012), C: (Bogale et al., 2014), D: (Bulduk, 2019),
E: (Gizaw et al., 2014), F: (Jerie, 2017), G: (Kandasamy et al., 2013), H: (Mehrdad et al., 2008), I:
(Salazar et al., 2001), J: (Salve et al., 2017)

As shown in Table 4, it could be argued that many studies conducted with waste collectors
revealed that the nature of the work is highly subject to OHS risks. Moreover, they have a higher
probability of developing musculoskeletal disorders as compared to the general population due
to the nature of their work (Abou-ElWafa et al., 2012; Mehrdad et al., 2008). Similarly, handlers
who are repeatedly exposed to lifting, bending, pushing, and pulling for more prolonged periods
have also been recognised as having a higher risk of developing musculoskeletal problems

[325]



FMF 2025 - The International Conference on Facilities Management Futures 2025: Safety Enabled and Sustainable Facilities

(Schibye et al., 2001). The situation is significantly worse in developing countries, where waste
management is mainly done manually (Marimuthu et al., 2021).

Considering the above-identified causes, it is evident that OHS problems can occur with MSW
handlers under any circumstances. Hence, those causes can be eliminated by espousing
precautionary methods. Therefore, the next section of the chapter discusses the literature
findings of precautionary practices.

4.2. PRECAUTIONARY PRACTICES TO MITIGATE THE OCCUPATIONAL HEALTH AND SAFETY
ISSUES OF MUNICIPAL SOLID WASTE HANDLERS

Having strong precautionary measures created a thriving safety culture for MSW handlers.
Accordingly, many studies discovered a series of precautionary practices in order to minimise
the causes discussed in this section. Basically, handlers need to have adequate training and
information before starting their job in order to be able to understand the severity of the job and
protect their health (Gebremedhin, 2016). The training should deal with the knowledge of the
subjective area, equipment, and tools; recognised hazards in the operations and how to control
these hazards; potential health concerns; hygiene requirements; background of incidents and
accidents, and wearing and use of PPE (Bogale et al., 2014). PPE should also be provided and
managed by the responsible authorities (Ewis et al.,, 2013). Job rotation among work
components, improvement of employees’ income, job-specific guidelines for maximum
production limitations, and replacement of bags and bins with wheeled containers are also
expected to make the situation better (Eskezia et al., 2016). Further, the government should
make provisions for regular medical checkups and a separate medical allowance to detect early
signs of work-related complaints and monitor workability (Eskezia et al., 2016; Thakur et al.,
2018).

Moreover, improving the working conditions helps reduce the times the waste handlers come
into direct contact with the waste (Diniz et al., 2019). For example, after the age of 40, senior
handlers’ eyesight begins to deteriorate, with their field of vision narrowing and contracting,
unable to transmit as much light as previously (Jeong et al., 2016). Therefore, the previous
study further elaborated that MSW handlers should be provided with lighting equipment, and
waste-collecting vehicles should be outfitted with lighting capabilities to ensure enough visibility
to prevent injuries. On the other hand, since musculoskeletal disorders are common, awkward
postures can be reduced by improving appropriate work methods or ergonomically designed
work tools (Fewster et al., 2020; Gallagher, 2005).

Thakur et al. (2018), pointed out that the appointment of safety managers is vital to make all
altogether practices above. It was further revealed that to improve the work culture of MSW
handlers, safety managers ensure that handlers are safe, including providing protective
equipment to all types of MSW handlers to avoid exposure to occupational health hazards initially.
Moreover, the development and establishment of documentation systems of occupational injuries
and illnesses will inminimising future occurrences (Gizaw et al., 2014).

Figure 5 illustrates a summary of precautionary measures extracted from the reviewed literature
within this study.
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Figure 5: Precautionary practices to mitigate the occupational health and safety issues of the
municipal solid waste handlers

5. Future Research Directions

Sections 4.1 and 4.2 outline both the primary factors contributing to OHS issues among MSW
handlers and the existing measures implemented to mitigate these issues. The review
underscores the critical role of identifying these underlying causes in fostering a safer working
environment for MSW handlers, while also highlighting the necessity of linking this understanding
to the development and implementation of effective preventive practices. Based on these
insights, the following pragmatic future research directions are proposed to further advance our
knowledge of OHS within this sector.

5.1 INTEGRATED APPROACHES TO UNDERSTANDING OHS RISKS IN MSW HANDLING

The existing body of research largely isolates occupational health risks from broader systemic
issues such as socio-economic status, informal employment, or governance structures. Although
many studies have identified individual risks such as musculoskeletal disorders, exposure to toxic
substances, or lack of protective equipment (Diniz et al., 2019; Kandasamy et al., 2013), few
have taken an integrative approach that considers how these factors intersect (Gizaw et al.,,
2014; Hoefel et al., 2013). Future research could adopt systems thinking or socio-ecological
frameworks to explore how environmental, organisational, and individual factors interact to
shape OHS outcomes. Such an approach would help design more holistic interventions tailored
to complex real-world contexts.

5.2 ENHANCING OHS IN INFORMAL WASTE SECTORS

Most existing research disproportionately focuses on formal waste management systems,
overlooking the large proportion of waste handlers in informal sectors (outside of government-
regulated or formally organised waste management systems)—particularly in low- and middle-
income countries—who face heightened OHS vulnerabilities due to lack of regulation, job
security, and access to healthcare. Future research should prioritise the informal sector, including
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ethnographic studies, community-based participatory research, and policy analyses to develop
inclusive and context-sensitive strategies that do not inadvertently marginalise these handlers.

5.3 POLICY EVALUATION AND IMPLEMENTATION RESEARCH

Although numerous guidelines and frameworks for improving OHS in waste handling exist, there
is limited evidence on their implementation effectiveness or policy uptake (Kandasamy et al.,,
2013; Thakur et al., 2018). Future work should focus on evaluative research to determine which
interventions are working, under what conditions, and for whom. Comparative studies between
countries with differing regulatory environments may help identify best practices that can be
adapted and scaled. Furthermore, research should explore the role of institutional capacity,
governance quality, and multi-stakeholder collaboration in shaping policy outcomes.

6. Discussion

The findings of this study reveal that the causes behind OHS issues among MSW handlers can
be grouped into three broad categories: organisational, individual, and environmental/physical
factors. These findings align with and expand upon prior studies in the field. Poor provision of
PPE, lack of regular training, and weak enforcement of OHS policies were recurring themes in
the reviewed literature. These organisational shortcomings mirror the findings of Tshivhase et
al. (2022), who reported inadequate PPE and poor adherence to safety guidelines as primary
hazards facing MSW handlers in a South African municipality. The current study reinforces the
systemic nature of these issues, suggesting they are not isolated but widespread across similar
low- and middle-income country (LMIC) contexts.

Similarly, Tolera et al. (2023) in their global systematic review emphasise that institutional
deficiencies—such as limited OHS monitoring mechanisms and fragmented policy
implementation—are key contributors to adverse safety outcomes among sanitation and hygiene
workers. Findings of current study further illustrate how these institutional weaknesses manifest
at the ground level, resulting in both acute injuries and long-term health risks among MSW
handlers. The study identified several individual-level determinants, including lack of awareness,
risk-taking behaviour, and low levels of education or training. These personal factors were found
to compound organisational failings, especially when waste handlers are unaware of the health
implications of unsafe practices or are compelled to take shortcuts due to productivity demands.
Tolera et al. (2023), in their review of cross-sectional studies, also highlight behavioural and
cognitive dimensions—such as safety attitudes and risk perceptions—as significant predictors of
health outcomes among sanitation workers. This convergence underscores the need for
behaviourally informed interventions, including targeted safety education and behavioural
nudges, to reinforce safety compliance. Unhygienic working environments, extreme weather
exposure, and handling of hazardous waste without segregation were common environmental
hazards identified in this review. These findings echo those of Tshivhase et al. (2022), who noted
that workers were often exposed to dangerous waste types, including sharps and biomedical
waste, due to the absence of pre-collection segregation. Moreover, the findings point to
widespread environmental risks exacerbated by poor urban infrastructure and informal work
arrangements.

Taken together, this study confirms that OHS outcomes among MSW handlers result from an
interplay of systemic, behavioural, and contextual factors. The thematic categories identified
here correspond closely with the risk domains emphasised in the global literature. However, the
current review contributes a more granular understanding of how these categories intersect in
LMIC contexts, especially where informal employment and under-resourced municipal systems
prevail.
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7. Conclusion and recommendations

This study provides a comprehensive thematic synthesis of the reasons underlying OHS issues
faced by MSW handlers. The analysis, which spans literature published from 1995 to 2025 March,
identifies a complex interplay of organisational, individual, and physical factors that contribute
to unsafe working conditions for MSW handlers. Organisational factors such as the lack of OHS
training, inadequate provision of PPE, absence of clear safety policies, and inefficient waste
management practices significantly compromise worker safety. Individual-level factors, including
low educational backgrounds, poor awareness of occupational risks, and negligence in using PPE,
further exacerbate vulnerability to injury and illness. In parallel, physical factors — ranging from
exposure to hazardous waste, heat, and dust to poor sanitation and unsanitary work
environments — directly threaten the health of waste handlers.

The review also uncovers a general trend of systemic neglect regarding OHS in the waste
management sector. Institutional accountability appears minimal, with weak enforcement of
existing safety regulations and limited inclusion of MSW handlers, especially those in informal
sectors, in OHS planning. Overcoming these challenges requires a multidimensional approach
that extends beyond technical interventions. It demands a stakeholder-inclusive framework that
acknowledges and responds to the broader socio-political and institutional contexts shaping the
everyday realities of MSW handlers. The recurrence of similar OHS issues over nearly three
decades of literature underscores the urgency for integrated, context-sensitive policy responses
and sustained action from municipal authorities, public health institutions, and civil society
organisations.

While this review has discussed the causes of OHS issues and precautionary practices to mitigate
them, it also highlights a critical gap in the literature: the lack of focus on the interrelationship
between specific causes and targeted mitigation strategies. Most studies tend to address these
dimensions in isolation, rather than examining how particular causes can be directly matched
with context-appropriate precautionary measures. Future research should thus explore
integrated approaches to understanding OHS risks in MSW handling, enhance knowledge and
protections within informal waste sectors, and undertake policy evaluation and implementation
research to assess the effectiveness of existing interventions and frameworks.

However, this review is not without limitations. It is restricted to English-language publications,
which may exclude relevant research conducted and published in other languages, particularly
from regions with significant informal waste management activities. Additionally, the analysis is
primarily based on secondary data and therefore lacks direct empirical validation through real-
world case studies. As such, future research should aim to bridge this gap by conducting in-
depth, context-rich case studies that can offer practical insights into the application and
effectiveness of OHS interventions in diverse municipal settings.

Despite these limitations, the findings offer a robust foundation for informing research, practice,
and policy. The study allows policymakers to strengthen national and municipal OHS regulations
with clear standards tailored to the waste sector. Formalise informal waste workforces through
legal inclusion and social protection. Allocate targeted investments in infrastructure, training,
and waste segregation systems. Industry practitioners, including municipal authorities and
private waste management companies, must ensure the consistent provision and monitoring of
PPE, implement regular training programs, and foster a culture of safety through participatory
planning and transparent reporting mechanisms. Academic researchers have a crucial role to
play in addressing the identified knowledge gaps by undertaking longitudinal and mixed-methods
research that explores the causal linkages between specific hazards and mitigation strategies.

Therefore, ensuring the health and safety of MSW handlers is a shared responsibility that
requires integrated action. Collaborative efforts among governments, industry stakeholders, and
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researchers are vital to crafting inclusive, evidence-based, and sustainable solutions. The
knowledge synthesised through this review offers valuable direction for advancing OHS in waste
management systems and upholding the dignity of those who sustain them.
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