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Abstract 

Background: Environmental concerns are increasing in and around us due to improper discharge of personal 

protective gear or equipment (PPEs) during the current pandemic with SARS-CoV-2. The residents of Salalah, 

under the Dhofar governorate of Oman, were hastening to take every possible measure to safeguard their health 

against the COVID-19 pandemic. In this scenario, improper discard of facemasks in the environment entails a 

significant problem for public health and aquatic environments.  

Objective: This study aims to assess how the SARS-CoV-2 virus disrupted the household waste management 

chain in the Sultanate of Oman. In addition,  descriptive survey has also identified people's perception about the 

existing household waste management system.  

Methods: Total 200 respondents were personally selected under the purposive sampling category. Data were 

analyzed using SPSS version 26.  The mean, standard deviation, and distribution shape were calculated based on 

the retrieved data. The variables and frequencies were tabulated for categorical variables. Results show negative 

impacts on the environment, wildlife, and public health. It was also observed that there was a significant difference 

when grouped according to residence location since the obtainedalso observed a significant difference when 

grouped according to residence location since the p-value of 0.007 was less than 0.05 alpha level. This means that 

the responses differ significantly. It shows from the test conducted that participants from the village experienced 

and observed a negative impact on the discarded face masks compared to those in the city. 

Conclusion and recommendation: This study illustrates the real impact of the COVID-19  face masks on the 

environment, wildlife, and public health. In addition, the new management of the user's face masks for eliminating 

or reducing the risks to human health and the environment has been suggested. [Ethiop. J. Health Dev. 2022; 

36(2):000-000] 
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Introduction 
The SARS-CoV-2 pandemic invited a massive use of 

surgical and face masks considering that the 

transmission occurs through airborne droplets (5–10 

µm) and aerosols (≤5 µm) from asymptomatic as well 

as symptomatic individuals (1). Due to COVID-19, 

about 89 million masks are used worldwide (2). This 

aspect has determined a large employment of 

polymeric materials as polyethylene (PE), 

polypropylene (PP), polyvinylchloride (PVC), 

polyurethane (PU), polyacrylonitrile (PAN), 

polystyrene (PS) and polycarbonate (PC) (2). A 

consistent fraction of used masks are discarded on the 

streets and in public areas, thus generating an 

environmental problem; in fact, those materials 

degrade by forming nanofibers, micro and nano-

plastics caused by the changes in temperature and pH, 

physical stress, and under the effect of UV light (5,6).  

 

Microplastics (polymeric particles smaller than 5 mm) 

are dangerous pollutants for their detrimental effect on 

marine animals and human health. In particular, these 

polymeric particles accumulate a vast amount of 

chemical contaminants (as persistent organic pollutants 

and heavy metals) by hydrophobic and/or electrostatic 

interactions. They can be transported over long 

distances and available to other organisms (9-29). 

Microplastic in soil pollution usually results from 

farming practices (36), sewage sludges dispersal (34), 

and land irrigation (37). Poorly discarded plastics are 

responsible for including microplastics in food chains 

(ours and those of the animal world) and soils and 

water sources (30). Some investigations have remarked 

how the interaction of microplastics with pollutants 

they may absorb can affect soil healthiness while 

constituting a risk for a possible migration into the food 

chains (31). 

 

The primary role of PPEs is to reduce employee 

exposure to hazards when engineering and 

administrative controls are not feasible or practical to 

reduce these risks to acceptable levels, most likely in 

the hospitals and other health care providers 

everywhere (38). PPEs that had been improperly 

disposed of and collected by sanitation workers put 

them at an increased risk of contracting COVID-19 by 

handling potentially contaminated PPE. Fig. 1 shows 

the types of PPEs that could damage human and 

environmental health when improperly disposed of. 
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Figure 1. Different types of PPEs worn for protection. 
 
On Table 1, shows the summary of the most used polymers for manufacturing PPEs. It is quite easy to understand 

that gloves are the most used and discarded equipment since they are strictly suitable for single use only.  

 

Table 1. Materials used in different PPE components (38). 

PPE Raw material used 

N95 respirators Polypropylene 

Powered Air Purifying Respirators Rubber or silicone 

Face shields 
Polycarbonate, Propionate, Acetate, Polyvinyl chloride, Polyethylene 

terephthalate glycol 

Normal surgical masks Polypropylene 

Goggles High quality polycarbonates 

Single use protective gowns Normally polypropylene 

Coveralls High density polyethylene 

 

Something worth mentioning when dealing with 

microplastics is additives that can migrate into soil, 

primarily through the water. Most plastics are 

manufactured by enriching the original polymer with a 

palette of additives, which will most likely increase the 

manufacturing performance during molding or 

extrusion. The most widely used additives are coloring 

agents, plasticizers, lubricants, reinforcing fibers, 

antioxidants, stabilizers, flame retardants (38). 

 

Recently, different studies have focused on the 

COVID-19 origin, the impact of the PPEs on the 

environment, and the management strategy and 

approaches to address the disposal of the facemasks 

(39,40,41). In this study, a survey was carried out 

among 200 respondents of the Salalah city, the capital 

and largest town of the southern Omani governorate of 

Dhofar. The statistical analysis has been performed by 

using the statistical software package SPSS. Finally, 

the new management of the used facemasks for 

eliminating and reducing the risks to human health and 

the environment has been suggested. 

 

Materials and method 

Experimental setting and  statistical analysis 

A survey (questionnaire and personal/oral interview) 

on the discharge of the face mask used during the 

COVID-19 outbreak has been carried out the Sultanate 

of Oman population. The following questions have 

been formulated to elicit the problem supported by 

survey questionnaires and personal/oral interviews.  

● What are the types of face masks worn by the 

residents of Salalah? 

● Where do the residents of Salalah throw their 

discarded face masks?  

● What are the damaging impacts of throwing 

the discarded face masks to public health, 

environment, marines and agriculture? 

● What damages may the discarded surgical 

face masks bring to human health, marine life, 

and the environment?   

● How are the surgical face masks worn by 

health front liners and patients compared to 

the face masks worn by the general public?  

● What interventions could be done to inform 

Salalah residents on the damages that the 

discarded face masks may bring to public 

health, environment, and marine life? 

 

The responses have been scored using the five-point Likert Scale shown in Table 2.  
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Table 2. The Likert scale range for scoring. 

Option Scale Range Verbal Interpretation 

5 93-98 Strongly Agree 

4 86-92 Agree 

3 80-85 Neutral 

2 70-79 Disagree 

1 69 below Strongly Disagree 

 

The respondents were two hundred (200 key 

informants from all walks of life (except the children) 

in the entire city of Salalah, which were personally 

selected under the purposive sampling category. This 

sampling was the best option to determine the 

respondent’s ability to answer the items in the 

questionnaire. Table 3 displays the distribution of 

respondents. 

 

Table 3. Distribution of respondents. 

Respondents Number 

Academicians 20 

Farmers 20 

Fishermen 20 

Health Service Providers 20 

Non-working residents 20 

Private sector employees 20 

Police, Army, Navy 20 

Public sector Employees 20 

Students (19 years old and above) 20 

Vendors 20 

TOTAL 200 

 

Data collected from the survey were analyzed using the 

statistical software package SPSS (Version 26.0. SPSS 

Inc., Chicago, IL, USA). The mean, standard deviation, 

and distribution shape have been calculated on the 

retrieved (or retrieval) data. The variables and 

frequencies were tabulated for categorical variables. 

The participants' perceptions were measured using a 

five-point Likert scale and continuously computed the 

obtained weighted means. The gathered data was tested 

using the Shapiro Wilk test to determine the normality 

utiliznormality. This is an effective measure for 

parametric test considering the Independent Sample t-

test and analysis of variance (ANOVA). Bonferroni 

was used for the pairwise comparison to determine the 

significant variables (76).  

 

Results and discussion 

The survey questionnaire has been focused on 

analyzing the behavior of a part of the Sultanate of 

Oman community living in Salalah. The perception of 

the damaging impact of the discarded face masks on 

the environment, wildlife, and public health has been 

reported in Table 4. The composite mean of 4.09 

indicates that the respondents agreed on the above 

indicators. These results evidenced the negative 

impacts on the environment, wildlife, and public 

health.  

 

Table 4. Perceptions on the damaging impact of the discarded facemasks to the environment, 
wildlife and public health. 

Indicators M SD VI R 

The mask will be stuck in the digestive system of the sea 

animals once ingested, thus killing them. 
4.31 0.922 Agree 

6 

The mask contains plastic that does not disappear; rather, it 

breaks down slowly into micro –plastics and enters food 

chains. 

3.93 1.021 Agree 

13 

The burnt masks release toxins that harm human and non-

human health. 
3.94 0.904 Agree 

12 

Their colors can be mistaken for food by sea birds, turtles and 

other marine mammals, putting them at risk of severe injuries 

and deaths. 

4.11 0.906 Agree 

10 

Dropped used masks during pandemics contain non-

biodegradable materials. 
3.82 0.910 Agree 14 

There is a human health risk from the discarded surgical masks 

since people consume sea foods as their primary source of 
4.30 0.872 Agree 7 
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protein. 

If the discarded masks are thrown on the streets and it rains, the 

masks will eventually end up at seas, resulting in negative 

consequences to wildlife. 

4.38 0.768 Agree 2 

Masks in the trash could ultimately end up in nature and 

eventually harm them. 
3.74 1.063 Agree 16.5 

When left long enough, Masks thrown on the forests and farms 

will invite the algae and bacteria to grow. They might be 

mistaken as foods by land animals and insects.  

4.15 0.843 Agree 9 

Improper disposal of masks everyday cause pollution to the 

environment and ecology. 
4.37 0.788 Agree 3 

Proper incineration of discarded masks will ensure compliance 

with the emission standards to protect the environment. 
4.16 0.807 Agree 8 

The masks, made of polypropylene, will not break down easily. 3.80 0.812 Agree 15 

Littering the used mask makes more work and worries the 

people responsible for picking the trash. 
4.36 0.706 Agree 4 

The thrown masks could end up killing the plants and trees. 3.53 0.950 Agree 18 

Touching the used masks is dangerous to human health. 
4.59 0.610 

Strongly 

Agree 
1 

Once discarded into the environment, masks will go into water 

bodies and sewer system. 
4.04 0.885 Agree 11 

Used surgical masks should not be recycled. They should be 

placed in a securely tight garbage bag, and place outside for 

regular trash for collection. 

4.34 0.946 Agree 5 

Microplastics that result from the breaking down the discarded 

masks in the environment also attack pesticides and other 

harmful chemicals. 

3.74 0.848 Agree 17.5 

Composite Mean 4.09 0.514 Agree - 

Legend: 4.50 – 5.00 = Strongly Agree; 3.50 – 4.49 = Agree; 2.50 – 3.49 = Neutral; 1.50 – 2.49 = 

Disagree; 1.00 – 1.49 = Strongly Disagree; M= Mean, SD= Standard Deviation, VI= verbal 

Interpretation, R-Rank 

 

In addition, mask touching has been perceived as 

dangerous to human health as supported by the 

obtained mean score of 4.59. Almost all of the 

participants observed this effect as it brings risk to the 

community. Other aspects have also been considered 

harmful, such as the discharge of the masks on the 

streets and in the sea (M- 4.38). In addition, the daily 

improper disposal of masks causes pollution to the 

environment and ecology (M-4.37). In addition, the 

littered used mask could be very harmful to the people 

responsible for picking the trash (M-4.36). The 

discarded surgical masks should not be recycled but 

placed in a securely tight garbage bag, placed outside 

as regular trash for collection (M-4.34). However, the 

masks put in the trash could ultimately end up in nature 

and have a detrimental effect on the environment even 

if this indicator was lower than the others (M-3.74). 

Microplastics that resulted from the breaking down of 

the discarded masks in the environment also attacks 

pesticides and other harmful chemicals (M-3.74) and 

thrown masks could end up killing the plants and trees 

(M-3.53). 

  

In the participant's profile shown in Table 5, it was 

revealed that 198 males and only 36 were females. 

Most of them worked in the public sector. Others were 

academicians, non-working residents, working in 

private sectors, police officers, army and navy, and 

even students. They mostly live in the city proper as 

revealed by 75.60% and 24.40% from the villages. 

93.20% said they were not wearing facemasks inside 

the house to protect themselves from coronavirus 

disease, and 6.80% agreed that they were always 

wearing masks inside the house for protection. Among 

them, 226 or 96.60% wear masks whenever they go out 

but there were 3.40% who honestly affirmed that they 

don’t. 

Regarding the type of masks being worn, 145 preferred 

surgical masks, 43 for non-surgical masks, and 46 for 

cotton masks. The 62 % amenable to wearing surgical 

masks justified their preference because it is 

affordable, always available, and provides assurance 

for protection, safety, convenience, and good quality. 

Regarding disposals of worn masks, 69.70% used 

waste bins, 5.10% in plastic bags, others in zip lock 

bags, and others just threw wherever they wanted.  

 

Table 5. Percentage distribution of the participants profile. 

Demographic Profile F (%) 

Gender   

Male 198 84.60 

Female 36 15.40 

In Salalah you are   

Academician 30 12.80 

Non-working resident 29 12.40 
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Private Sector Employee 36 15.40 

Police, Army, Navy 10 4.30 

Public Sector Employee 89 38.00 

Student 13 5.60 

Vendor 10 4.30 

Others 17 7.30 

Residence location   

City 177 75.60 

Village 57 24.40 

Do you wear face mask inside the house to protect yourself 

from corona virus disease? 
  

Yes 16 6.80 

No 218 93.20 

Do you wear face mask outside the house to protect yourself 

from corona virus disease? 

  

Yes 226 96.60 

No 8 3.40 

Which type of face mask do you always wear?   

Surgical Mask 145 62.00 

Non-Surgical Mask 43 18.40 

Cotton Mask 46 19.60 

Why do you prefer to wear this type of mask?   

Affordable 6  

Availability 7  

Protection / Safety 10  

Convenient 3  

Quality 4  

Where do you throw your discarded mask?   

Waste Bin 210 89.70 

Medical Waste Container 2 0.90 

Plastic Bags 12 5.10 

Zip Lock Bags 5 2.10 

Roads and Bridges 1 0.40 

Others 4 1.70 

F= frequency 

 

The residents knew that touching the discarded masks 

is dangerous to human health. According to infectious 

disease experts, masks are an imperfect defense against 

the coronavirus disease. However, evidence has 

mounted that, when touched the discarded masks, there 

are tendencies to be contacted with the virus-laden 

droplets directly.  

 

Table 6. Different responses on the impact of discarded face masks on environment, wildlife and public health 

When Grouped According to Profile. 

Profile Variables F-value p-value Decision Interpretation 

Gender 0.511 0.610 Fail to Reject Not Significant 

Group 2.047 0.050 Fail to Reject Not Significant 

Residence location 3.871 0.000 Rejected Highly Significant 

Wearing Face masks Inside the 

House 

0.160 0.873 Fail to Reject Not Significant 

Wearing Face masks Outside the 

House 

1.476 0.141 Fail to Reject Not Significant 

Type of masks 1.469 0.232 Fail to Reject Not Significant 

Place to throw Face masks 0.720 0.609 Fail to Reject Not Significant 

Legend: Sgnificant at p-value < 0.05 

 

Table 6 compares responses on the impact of discarded 

face masks on the environment, wildlife, and public 

health. It was observed that there was a significant 

difference when the respondents were grouped 

according to residence location since the p-value of 

0.000 was less than the 0.05 alpha level. This means 

that the responses differ significantly. It shows from 

the test conducted that participants from the village 

experienced or observed a negative impact on the 

discarded face masks compared to those in the city. A 

follow-up study is essential to determine the existence 

of significant differences. Table 7 shows the suggested 

possible interventions to be done by the public 

(citizens) to avoid the risks of dumping the discarded 

facemasks anywhere, thus, protecting themselves and 

the environment of Salalah.  
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Table 7. The Direct and Possible Interventions to be done by the Public  
 

Conclusions  
The COVID-19 pandemic brought a new form of 

pollution due to protective equipment (mainly 

facemasks). Most of the masks are discarded on the 

streets, in public areas, and in seawaters, generating 

dangerous effects on the environment, mainly because 

they degrade in micro and nano-plastics due to the 

changes in temperature and pH, physical stress, and for 

the UV light effect.  

 

This paper highlighted a sustainable approach by 

integrating the use of biopolymers in the face mask 

technology with the possibility to re-use them to reduce 

plastic waste.  

 

In this paper a section has been devoted to a survey 

towards the population of the Sultanate of Oman on the 

discharge of the facemask used during the covid-19 

outbreak. The results of the survey and their analysis 

indicated how the user behavior toward the use and 

management of facemasks intensely affects their 

impact on the environment.  

 

The perception of the Oman residents towards the e 

current system of household waste management is not 

satisfying for the discharge of the COVID-19 

facemasks. Therefore, the government should 

implement an effective policy formulation for 

sustainable management of the PPEs discharge utilized 

during the pandemic. 
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