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Introduction 
Accentuating the importance of adding healthcare waste management to current Covid-19 safety 
protocols is the underlying premise of this article. When the Coronavirus outbreak was first 
declared a global pandemic on March 11, 2020, the World Health Organization (WHO) propagated 
several key safety protocols aimed at curbing its spread and saving lives. Based on what was 
known about its etiology at the time, experts concluded that testing, physical distancing, 
facemasks, frequent handwashing, travel bans, isolation, lockdowns, quarantine, cleaning and 
disinfection must be at the core of safety protocols. Vaccination was later added as an essential 
safety protocol following the development of vaccines in the latter parts of 2020. Countries around 
the world adhered to the WHO safety protocols and used them as their underlying risk management 
framework. Since the onset of the pandemic to date, approximately six billion infections and six 
million deaths have been reported to the WHO and more that twelve billion vaccine doses have 
been administered globally (WHO, 2022). Treating, vaccinating and providing care for patients 
contributes to the generation of massive volumes of potentially infectious toxic and hazardous 
waste that require effective management provisions. This is an area where many developing 
countries have historically faced tremendous challenges the extent to which is widely documented 
(see for example, Abdulla et al., 2008; Ahmed, 1997; Al-Khatib et al., 2009; Askarian et al., 2004; 
Coker, 2009; Gupta & Boojh, 2003; Boadi, & Kuitenan, 2002; Da Silva et al., 2005; Diaz et al., 
2005; Mohee, 2005; Socunya, Matias & Lapid, 1997). Yet, healthcare waste management is 
conspicuously missing from the safety protocols disseminated by the WHO. In February 2022, 
almost two years after the outbreak, the WHO noted that the COVID-19 pandemic has led to large 
increases in healthcare waste, straining under resourced healthcare facilities in least developed 
countries and exacerbating environmental impacts from solid waste (WHO, 2022). Such lack of 
attention creates an information gap that can potentially exacerbate the pandemic, especially in 
developing countries. Abridging the information gap requires a robust risk communication strategy 
that prioritizes healthcare waste management as an essential nonpharmaceutical intervention in the 
fight against Covid-19.   

Healthcare Waste 
Healthcare wastes are potentially infectious, hazardous and are generated during the diagnosis, 
treatment and immunization of humans and animals (Burke, 1994; Etter et al., 1992; Rutala & 
Weber, 1991). Infectious residue in healthcare waste contains pathogens such as bacteria, fungi, 
viruses and parasites in adequate concentrations to cause diseases to a potential host when there is 
a sufficient dose, presence of infectious agents, portal of exit, a mode of transmission, a portal of 
entry and a susceptible host (Pruss et al., 1999). Examples of such waste include discarded 
human/animal pathological parts and organs, microbiology laboratory wastes, human blood, body 
fluids, facemasks, and sharps objects as well as materials and accessories that come into contact 
with such wastes (WHO, 2007; Pruss et al., 1999). Hazardous materials in healthcare waste may 
not necessarily cause infections but can nonetheless cause injuries, diseases to humans as well as 
deleterious effects on ecosystems and biota (Aumonier, 2003; Daughton & Ternes, 1999; WHO, 
2007). Examples of such waste include discarded chemical, pharmaceutical and genotoxic residue 
as well as containers and materials used in the storage of such products are considered as BMW 
(Pruss et al., 1999). Other types of hazardous healthcare waste include pressurized containers, 
radioactive residue as well as wastes with high content of heavy metals such as mercury (Etter et 
al., 1992; Rutala & Weber, 1991; Pruss et al., 1999). Given its dangerous composition, experts 



recommend adherence to a strict code of conduct for generators and handlers of healthcare waste 
(see table 1). Adherence to this code of conduct is a major problem for developing countries. 
. 
Table 1: Code of Conduct for Generators and Handlers of Healthcare Waste. Pruss et al., 1999. 

  Generators Incineration plant 
operators 

Landfill Operators General Public 

Safe handling 

Use of protective 
equipment 
 

Segregation 

Use of colour 
coded bags and/or 
containers 
 

Storage 

Prevention of 
public access 
 
Maintenance of 
security 
Transportation 

Use of protective 
equipment 
 
Health hazards 
Disinfection 
 

Prior treatment 
 
Safe Disposal 
 

Waste handling 

Safe receiving, 
handling, storage and 
loading techniques 
 
Plant Operation 
Safe removal of 
ashes and residues 
Detection of defects 
and malfunctions 
Operation of the 
plant 
 
Maintenance 
Inspection, cleaning, 
lubrication, 
Replacement 
Overhauls 
 
Safety and 
Emergency 
Use of protective 
equipment 
Contingency plans 
during breakdowns 
and maintenance 
Dealing with 
spillages accidents 
and other unforeseen 
incidents 
 
Administrative 
Procedures 
Record keeping 
License/regulations  
Reporting of 
accidents  

Waste handling 

Use of protective 
equipment 
 
Plant Operation 
Health hazards 
 
Safe procedures for 
landfill operation 
 
Procedures for 
emergency response 

Public education 
Awareness 
 
Health hazards 
 
 

 



Public Health Risk Management 
Risk management is a broad concept utilized across multiple disciplines and spheres. In the context 
of the environment and public health, risk management involves the blending of information from 
multiple sources, both scientific and non-scientific in identifying and crafting suitable intervention 
strategies to address challenges. The scientific component of risk management typically involves 
four stages: hazard identification or risk assessment; dose-response relationship; exposure 
analysis; and risk characterization (Hrudey, 1996; Lange & Dietrich, 2002; Russell & Gruber, 
1987). The objective of identifying hazards and problems is to determine if available scientific 
information adequately addresses the causal relationship between a contaminant such as, the 
Coronavirus and an established impact on public health and/or ecosystems (Gosselin & Guidotti, 
1999). The dose–response assessment addresses the quantitative relationship between exposure 
and response especially under circumstances where adverse public health and ecological effects 
are affected. Gosselin & Guidotti, (1999) describes exposure assessment as a process whereby 
qualitative insight and quantitative data are sought on the degree, duration, frequency, sources and 
routes of exposure of contaminants. Finally, risk characterization interprets the relationship 
between exposure, dose-response and other relevant information (Covello, 1989). It is worth 
emphasizing that although risk assessments cannot establish full scientific certainty, quantification 
can provide a basis for estimating the magnitude of an effect of exposure to contaminants (Russell 
& Gruber, 1987). This provides an avenue to identifying potential threats, set priorities and design 
suitable intervention strategies or provide a basis for further study (Lave, 1987; Russell & Gruber, 
1987).  
 
An essential non-scientific component of risk management is effective communication. This is 
crucial to the dissemination of vital information to the public as a means of changing attitudes and 
modifying individual and societal behaviours.  During the 2014-2016 outbreak of Ebola Virus 
Disease in Guinea, West Africa for instance, officials coordinated communication strategies that 
addressed cultural differences (Bedrosian et al., 2016). This approach focused on identifying 
trusted local spokespersons and Ebola survivors who could relate to diverse communities and was 
successful in curbing the spread of the virus (Ibid., 2016). This underscores the importance of 
considering socio-economic and financial realities when communicating risk issues during public 
health emergencies. Failure to do so may produce undesired results. A case in point is the failure 
to promote healthcare waste management as a viable prevention option. While there is currently 
no strong evidence to support any assertion that healthcare waste mismanagement contributed to 
the spread of the Coronavirus, risks to public health and the environment cannot be ignored. As 
Cairns (1999) states: "Unrecognized risks are still risks; uncertain risks are still risks; and denied 
risks are still risks." Therefore, communicating risks about healthcare waste must be prioritized. 
 
While communication is a vital component of risk management, it can nonetheless be complex 
and delicate undertaking especially under conditions of uncertainty and multiple studies have 
demonstrated its limitations especially during periods of crisis. These include the dissemination of 
incorrect information especially through social media and some mainstream media platforms. In a 
study, Winters et al (2018) assessed the effect of information sources on Ebola-specific knowledge 
and behavior during the 2014–2015 outbreak of Ebola Virus Disease (EVD) in Sierra Leone and 
concluded that while exposure to multiple information sources was associated with higher 
knowledge and protective behaviors, there were some misconceptions due to exposure to different 
mediums of communication. Similarly, in Wuhan, China, Shang, Li & Chen (2020) attribute the 



devastating consequences of the virus to ineffective public health risk communication borne out 
of the Chinese government’s monopoly of information. The authors noted that the reluctance on 
the part of government officials to disclose information to the public worsened the negative 
impacts of the outbreak and consequently, the lack of awareness and ignorance of self-protection 
ensured that the disease was able to infect others during gatherings and contact between people in 
an unperceivable way (Ibid. 2020). In the United States, Kim, Kyun & Kreps (2020) point to 
serious public health risk communication errors across multiple local, national and international 
governmental agencies in responding to complex health emergencies in the past few decades. At 
the same time, analyzing risks can be subjective and value laden and can contribute to polarization 
of views (Slovic, 2001). Experts and scientists can inject personal goals and interpretations during 
risk analysis (Lave, 1987). This was evident in the politicization of the pandemic response in 
different parts of the world especially, in the United States. Under such conditions, a risk 
communication strategy may exacerbate an already volatile situation and cause pulse outbreaks to 
reach chronic levels with devastating consequences. When the virus was first reported, scientists, 
experts, governments and the public scrambled for information due to its unknown origins, causes 
and treatment. Information was difficult to come by and perhaps this explains why healthcare 
waste management was not highlighted in the safety protocols.  At the same time, the release of 
dichotomous information from multiple sources can create panic and confusion. 
 
Despite its limitations, risk communication is critical during public health emergencies such as the 
ongoing pandemic.  To offset these challenges, experts advise that for risk communication to be 
effective, there is a need for communicators to understand societal perceptions, values and 
concerns regarding the issue(s) at stake (Hance et al., 1989; Covello, 1989). One way of way of 
achieving this goal is through a two-way communication process where information, knowledge 
and experience are exchanged by all parties for informed decisions to be made (Leiss & Krewski, 
1989). Essentially, a two-way communication can build public trust and contribute to the 
modification of behaviour. Conversely, a top-down or one-way communication approach 
involving the dissemination of scientific and technical information from experts to the public can 
generate misunderstanding, confusion, apathy and distrust (Covello, 1989; Jardin & Hrudey, 
1997). It is also imperative that risk communicators are cognizant of the language used in the 
communication since reliance on technical jargons and quantitative analysis may be confusing, 
exacerbate fears and raise suspicions (Covello, 1989; Jardin & Hrudey, 1997; Suckling, 1992; 
Rogers, 2003). Further, risk communication must be facilitated in an atmosphere of honesty and 
transparency to quell scepticism and suspicion among the public (Hance et al., 1989).   
 
Conclusion 
Healthcare waste management deserves urgent attention especially in developing countries during 
this pandemic. It must be considered as one of the most vital non-pharmaceutical intervention 
strategies at a time when the Coronavirus is rapidly mutating and presenting grave challenges. One 
way of achieving this is through a robust risk management approach that considers a vast array of 
socio-economic and technical factors. An efficient risk communication strategy is also needed as 
a means of disseminating information to populations in least developed countries where the lack 
of technical, financial and organizational resources remains a huge challenge. During public health 
emergencies such as infectious disease outbreaks, effective risk communication has been shown 
to act as a much-needed auxiliary, in addition to scientific methods. Whilst most developed 
countries have put in place adequate measures to ensure optimum outcomes in the management 



process, the reverse is true in developing countries. This magnifies risks to populations in these 
countries and can have far-reaching global consequences as exemplified by Covid-19. It is 
essential for public health institutions including the WHO to recognize this pertinent gap and take 
measures to address it through a germane risk management framework. Effective communication 
must be an integral part of such a framework which must be tailored to meet the needs of  least 
developed countries.  
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