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Personal protective equipment (PPE) is an essential item to protect from exposure to infectious pathogens or contaminants, which is frequently used at health care settings and public spheres since the coronavirus disease 2019 (COVID-19) outbreak. There is no prior study investigating public perception and attitudes toward PPE-related waste disposal in Bangladesh. Hence, an online survey was carried out among 1,303 Bangladeshi adult residents to explore the issue. Results stated that face mask and hand gloves were the widely used PPE, where around 45.50% mask and 31.60% hand gloves were disposable. Approximately 94.50% of the participants percepted to use at least one type of PPE while going outside. Only 18.65% of the respondents percepted to burn the PPE-related waste, while most of them reported other less protective disposal measures. Females, urban residents, and participants with higher education were found to have better perception and attitudes toward PPE-related waste disposal. To the best of the authors' knowledge, being the first exploratory study in the country, the present findings are anticipated to be helpful at policy levels with respect to arranging awareness programs.

Keywords: COVID-19 pandemic, PPE waste disposal, environmental pollution, environmental health risk, public attitudes and practices, medical waste in Bangladesh


INTRODUCTION

Since the coronavirus disease 2019 (COVID-19) outbreak, personal protective equipment (PPE) (e.g., face masks, gloves, goggles, gowns, etc.) is being widely used in health care settings and public spheres, which rapidly accumulates potential infectious waste in the solid waste streams throughout the world (1). Proper disposal of these wastes is essential for the control of the reemergence of viral infection, and environmental protection (2), as well as to meet the Sustainable Development Goals, especially SDG3, SDG6, SDG8, SDG12, and SDG13 (3). Bangladesh reported the first COVID-19 case on March 8, 2020, and as of September 7, 2020, a total of 327,359 cases are reported (4). To control the COVID-19 transmission, the government encouraged people to use PPE through public awareness programs, and a rule concerning mandatory mask use was enforced on July 21, 2020 (5). The country is already alleged to have the worst waste management system, and the sudden rise of COVID-19-related waste load and its improper disposal increased the risk of re-transmission and had consequences on the environment as well (1, 6, 7).

For having no recognized treatment available for COVID-19 patients, along with other public health measures, PPE is being recommended for use to escape from the potential virus infection (1, 8). Consistent with personal safety measures, Bangladeshi people have not fled out of the scenario. But, proper disposal of PPE-related waste is indispensable to reduce disease transmission (1, 6, 9). The haphazard disposal of these wastes may create clogging in waterways (e.g., municipal drain, canal, etc.) and enhance environmental pollution load, especially in poor urban areas (10). Plastic-based face masks and other PPE are known as a potential source of micro-plastic fibers in the environment (11). It is suggested that proper disposal and segregation of household waste with plastic-based healthcare waste and mix-up of these wastes increase the risk of disease transmission to waste workers (2). Figure 1 illustrates the probable environmental and human health risk of PPE-related waste. Therefore, it is urgent to properly dispose of used PPE to lessen unwanted infectious sources (2, 6). Therefore, the present study, for the first time in Bangladesh, investigated the perception and attitudes toward PPE-related waste disposal, which may help government authorities to rethink policy levels.
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FIGURE 1. Figure showing the environmental and public health risk of improper disposal of personal protective equipment (PPE) and others healthcare wastes (2, 11).




METHODS

An online survey was conducted from May 20 to June 19, 2020, among a total of 1,303 Bangladeshi adult residents. Consistent with the study aims, a self-administered questionnaire was applied based on the national and international guidelines and literature regarding PPE waste disposal. The questionnaire included sociodemographics and safety equipment's use and disposal perception- and attitude-related questions. PPE waste disposal perception and attitudes were assessed with a total of five items based on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree), whereas overall score was based on summing all items (what the extract items were asked is presented in the Table 1 footnote). The data were analyzed through Microsoft Excel (2010) and Statistical Package for the Social Sciences (version 25.0). Descriptive statistics such as frequency and percentage were used along with the ANOVA tests to test for PPE use perception and attitude mean differences with the variables. The level of statistical significance was p < 0.05 for all tests. Frequency and descriptive statistics were used to determine mean scores and standard deviations of the study variables.


Table 1. Mean difference of personal protective equipment (PPE)-related waste disposal perception attitudes.
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RESULTS

A total of 1,303 responses were recorded in this study (mean age = 27.16 ± 7.78 years); 57.20% were male (n = 745), and 72% were from urban or semi-urban areas (n = 937). Most of the respondents were educated, and education levels were graduate level or above (70.0%), and 24.40% had higher secondary education level. Nearly 64% of them were students, along with other professions including teacher (3.20%), service holder (16.80%), businessman (2.30%), housewife (3.70%), unemployed (5.60%), and others (4.50%) (Table 1).

Among the available PPE, face mask and hand gloves were highly used. Of these, nearly 45.50 and 31.60% of people used disposable face masks and hand gloves, respectively. Approximately 94.50% of the participants percepted to use at least any type of protective equipment as a preventive measure of COVID-19 while going outside of home for working, shopping, or any other purpose. Only half of the respondents (49.35%) perceived to disposed of the used mask, hand gloves, and others healthcare waste in separate covered bins or bags, whereas 54.56 and 75.60% reported to have the attitudes of disposing PPE in household bins and in the community container or disposal area, respectively. Only 18.65% of participants percepted to burn their used mask, hand gloves, tissues, and other bio-waste to reduce disease transmission (Figure 2).
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FIGURE 2. Distribution of personal protective equipment (PPE) use and PPE-related waste disposal perception and attitudes.


In Table 1, the relationship between PPE-related waste disposal perception and attitudes and sociodemographics are presented. Within the total sample, the PPE-related waste disposal perception and attitude mean score was 17.754 (± 3.342). However, PPE waste disposal perception and attitude mean scores were higher in female gender (18.186 ± 3.106 vs. 17.431 ± 3.475; f = 16.502, p < 0.001), urban residence (18.187 ± 3.145 vs. 16.644 ± 3.573; f = 58.473, p < 0.001), and higher education level (f = 2.402, p = 0.048). Besides, significant mean differences of perception and attitude components, i.e., disposing in separate covered bins or bags (f = 19.360, p < 0.001) and disposing in community containers or disposal areas (f = 16.535, p < 0.001) were also found to be higher in females. Whereas, participants from urban areas highly percepted across all of the components. Lastly, education level was significantly associated with wearing PPE while going outside (f = 2.707, p = 0.029) and disposing PPE-related waste in covered bins (f = 3.207, p = 0.012), whereas it was only wearing PPE while going outside that associated with occupation status (f = 4.103, p < 0.001; Table 1).



DISCUSSION

To the best of the authors' knowledge, the present study for the first time provides an initial observation on PPE-related waste disposal perception and attitudes amid the COVID-19 outbreak among the Bangladeshi sample. Based on the findings, a higher portion of the participants reported to have the perception and attitudes of disposing PPE-related waste within household waste and in community containers or disposal areas, which may be negligibly effective against virus reinfection for the country. Bangladesh has been reported to mismanage handling healthcare waste in either household or community areas despite proper rules and regulations (6). As a result, healthcare waste is mostly disposed of in unauthorized places without any separation or proper treatment by untrained, unprotected, and unaware cleaners (6).

Higher literacy is commonly regarded as the protective factor against occurring negative effects; similar assertions can be made for COVID-19-related issues. For instance, the study reported that higher education, more specifically, literacy related to COVID-19, increases the positive attitudes and practices toward the COVID-19 issue that are reported in other countries like the present finding (12, 13). Besides, the urban residents are reported to have more positive PPE-related waste disposal perception and attitudes, which can be explained by the sociodemographic condition of the country. That is, in Bangladesh, the urban people's literacy rate is far higher than the rural ones as reported by UNESCO (14). An Egyptian study observed the positive effect of safety and waste management literacy on the laboratory technician's knowledge, attitudes, and practices after implementing an intervention program (15), which reflects the urgent need of literacy awareness programs in Bangladeshi people. Moreover, it is found that females are more concerned regarding disposing of PPE-related waste compared to males. This finding may be because of their responsibilities of taking care of the family members' PPE-related waste disposal. Besides, females are usually considered as more cautious than males in terms of infectious disease prevention practices, e.g., hand hygiene, PPE use, etc., that is reported in other countries for their higher positive attitudes toward COVID-19 issues (12, 16).

Since the COVID-19 outbreak, biomedical waste generation rate has increased globally, including Bangladesh, which creates extra public health burden and becomes a challenge to waste management authorities (17). It is reported that, on average, 1.63–1.99 kg/bed/day medical waste is generated in Dhaka City, the capital of Bangladesh, whereas there are nearly 141,903 hospital beds in the country (6). Approximately, 40,000 informal waste collectors work across the country; they are at high risk of COVID-19 infection due to lack of adequate protection (6, 7, 18). Poor management of COVID-19 wastes in Bangladesh increases the risk of infection and environmental hazards. Polypropylene is the common material of protective equipment like N-95 masks, and Tyvek is used for protective suits, hand gloves, and medical face shields, which can persist for a long time and pollute the environment (1). Due to the disruption of routine municipal waste management and plastic waste recovery and recycling activities for the pandemic, it increases the landfilling and environmental pollutants like dioxins and toxic metals (1, 11).

As aforementioned, improper PPE-related waste disposal and management can be the source of reemergence of the virus infection. Therefore, ensuring public better attitudes and practices toward PPE-related waste disposal along with the time-oriented policy should be implemented. The present findings, being an initial observation, may help policy makers in facilitating public awareness programs.
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