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Background: The amount of waste generated has been increasing over the years. Meanwhile, the capacity of solid waste management facilities (SWMFs) for waste disposal does not meet the needs, resulting in adverse consequences on the natural environment and health of residents living near these plants, which can significantly degrade their quality of life (QoL). This study aims to evaluate the QoL of residents living near an SWMF and the potential impacts it has on the residents.

Methods: A cross-sectional descriptive study was conducted involving 801 subjects, aged 18 and above, who live near the SWMF of Hue City, Vietnam. The QoL of the subjects was quantitatively assessed using the WHO QoL assessment scale (WHOQOL-BREF). The general, health, and environmental factors influencing QoL were identified using bivariate and multivariate logistic regression analyses.

Results: About 22.6% of the subjects had a good QoL. In particular, the proportions for good psychological health (6.9%) and environment (13.6%) were low, indicating an influence of the SWMF. Significant factors that degraded the QoL of residents were less education defined by not graduating from high school (odds ratio, OR = 2.78; 95% CI = 1.09–7.06), poor health status (OR = 2.50; 95% CI: 1.56–4.01), dissatisfaction with water quality (OR = 2.41; 95% CI: 1.10–5.25), and unacceptance of the SWMF presence (OR = 1.70; 95% CI: 1.11–2.60). Moreover, subjects living within 2 km of the plant had dermatological diseases and digestive disorders more frequently than those who lived away from the plant. They also reported more complaints regarding water, air, and soil quality, which were likely due to the operation of the SWMF.

Conclusions: Burying and disposing of solid waste at the SWMF might lead to the degradation of the surrounding water and soil environments, and its collection and transportation are considered to cause odor and dust. The efforts of responsible authorities to strictly supervise and inspect these activities at the SWMF are essential, not only to protect the surrounding environment but also to improve the QoL of those who live nearby these plants.
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INTRODUCTION

The rapid breakthroughs of industry and technology have improved the quality of life (QoL) of people worldwide. However, as a result of these developments, waste management and treatment have become challenging for human life in the twenty-first century. It is estimated that the rate of waste accumulation is even faster than the rate of urbanization (1). For example, a study reported that humans have produced 8.3 billion tons of plastic waste since the beginning of the industry in the 1950's, but only a negligible 9% of them was recycled, 12% was burned, and the rest was discarded and buried worldwide (2). Such waste originates directly from daily activities and sometimes causes serious issues for the natural environment, e.g., air pollution, contaminated grounds, and results in poor human health, such as diarrhea, respiratory illnesses, or cancer (3–5). Furthermore, as demonstrated in research, the environment surrounding a solid waste management facility (SWMF) and the groundwater resource systems were also seriously damaged because of the long-term operation of such plants (6). Moreover, along with the unsustainable use of natural resources and inappropriate environmental management, the QoL of residents living near these SWMFs is also negatively affected due to their operation (6–9). Even in developed countries, despite the promulgation of policies and strategies on waste recycling and disposal, the effectiveness of these policies is very limited. For example, only 25.8% of the waste in the USA was recycled in 2017, and countries in the European Union were in a similar situation, with only 30% of the waste recycled every year (10–12).

The QoL of a population can be affected by environmental factors. For example, the QoL of people, particularly in terms of physical and psychological domains, was negatively impacted by air pollutants, toxins, noise, and dirtiness in a study in Colombia (13). In Vietnam, a typical developing country in Asia, the amount of domestic waste in urban areas nationwide was 38,000 tons per day in 2015, 85% of which was collected and treated (14). However, in the same year, the amount of domestic waste in rural areas was 32,000 tons per day, and only approximately 55% was collected (14). Domestic waste is mainly treated by burial (70%), leading to rising indignation among people living near unsanitary landfills (15). Furthermore, its detrimental effect on water and soil environments has not been investigated well. Moreover, burning without closed processing technology, which is likely to degrade the air environment, is another popular waste treatment (up to 28%) in Vietnam (16). These treatments of domestic waste have likely contributed to the ranking of the country of 77/132 countries in an overall environmental assessment by the Environmental Performance Index in 2015 (17). Specifically, air pollution (for which Vietnam is in 123rd place) has had the most detrimental effect (17). According to a study conducted in Ho Chi Minh City, Vietnam, in 2016, a 10 μg/m3 increment in air pollutants increased the risk of respiratory diseases from 0.7 to 8.0% and that of cardiovascular diseases from 0.5 to 4.0% (18).

Thua Thien Hue (T. T. Hue) Province is a center of economy and tourism in central Vietnam with a local population of over 1.1 million and more than 4 million tourists visiting in 2018 (19). The pressure for waste treatment in this province has invariably been high, and an SWMF started operating in 1999. The treatment capacity is approximately 480 tons per day and solves the problem of household waste disposal. In the treatment plant, the waste is sprayed with antiseptic chemicals, followed by a process of waste categorization, composting, and combustion. The inert waste is dumped into a nearby landfill. However, the increasing amount of waste has overloaded the capacity of the SWMF, which has likely caused environmental pollution with negative impacts on the QoL of people living in this area. Even in this situation, they seem to be unaware of its long-term impacts on their QoL due to a lack of knowledge of these issues or a belief that the authority is responsible for providing a better waste-recycling system (20).

While previous studies mainly assessed the impact of SWMFs on health problems experienced by nearby residents, other aspects such as mental health, social skills, and the environment have been scarcely discussed (21–25). Considering these aspects, this study aims to evaluate the QoL of residents as a comprehensive indicator of the impact of the SWMF for people living nearby. This study uses the WHO QoL assessment scale (WHOQOL-BREF), which has been used to measure the QoL, both for the general population and those suffering from different diseases (26–28). This study also aims to determine factors influencing the QoL of the residents. To the best of our knowledge, this is the first study to investigate the QoL of people living near an SWMF in the Southeast Asian region.



MATERIALS AND METHODS


Study Design

This cross-sectional descriptive study was conducted from May to August 2019 in a town near Hue City, the capital of T. T. Hue Province in Vietnam. The required sample size was calculated as 768, based on the previous research (29). A multistage stratified sampling method was used to select participants. First, the town involved in this study, which comprises 12 wards, was separated into two regions based on the distance from the SWMF (one within 2 km and the other distance away from the SWMF). Then, two wards from each region were randomly selected, and 10 hamlets were randomly isolated from the four selected wards, and the number of subjects from each hamlet was determined to correspond to its population (Appendix 1). Only those subjects in compliance with the following criteria were included in the study (n = 801): (1) aged 18 or above, (2) had lived continuously in the target area for at least 6 months before the study, and (3) willing to be involved in the study. Those who were in a state of cognitive impairment, difficult to contact, suffering from a mental illness, hearing or speech impaired, and those who could not control their actions and thoughts mentally were excluded. This exclusion may have contributed to the overestimation of QoL by neglecting a certain number of people with low QoL, although its contribution cannot be considered.



Measures and Instruments

The WHO QoL assessment scale (WHOQOL-BREF) was used (30). The QoL was quantified based on four main domains, namely, physical health, mental health, environment, and social relationships. This scale is one of the most widely used tools in QoL research as it enables us to assess individual perceptions in the context of their culture, personal goals, standards, and concerns (30, 31), and it has been widely field-tested and validated (32, 33). The WHOQOL-BREF includes 26 items from four aforementioned main domains with a relatively high consistency (Cronbach's alpha = 0.826). These facets were scored on a Likert scale of 1–5 with 1 = very poor, 2 = poor, 3 = neither poor nor good, 4 = good, and 5 = very good; and 1 = very satisfied, 2 = dissatisfied, 3 = neither dissatisfied nor satisfied, 4 = satisfied, and 5 = very satisfied; 1 = not at all, 2 = a little, 3 = a moderate amount, 4 = very much, and 5 = extremely; or 1 = never, 2 = seldom, 3 = quite often, 4 = very often, and 5 = always (30). Then, we used a specific formula to compute scores for each domain based on this Likert scale (Appendix 2). The overall evaluation of QoL was determined by averaging the scores of the four domains. The QoL was assessed based on the scores obtained, following a previous study of the QoL of Indian women, where the following criteria were applied: those who obtained scores <33.3, 33.3–66.7, and >66.7% were judged to have poor, average, and good QoL, respectively (34). In this study, the assessment was simplified by comparing the score <66.7% with that >66.7% to understand whether the subjects have a good QoL or not.

To determine factors influencing the QoL, general characteristics of the research subjects, including gender, age, marital status, economic status, occupation, educational level, number of persons living together, and duration of their living in the target area, were obtained through direct interviews. The subjects were also asked orally about their general health status, past illnesses, treatment history, and satisfaction levels with air, water, and soil qualities, and noise in the living environment. The interviewers, who were 5th-year students at Hue University of Medicine and Pharmacy, were well-trained to minimize potential biases in the answers collected from the subjects. In the training, the students received detailed explanations about the objectives of the research, the structure of the questionnaires, and how to avoid obstacles during the interview, followed by trial interviews with eight local people under our supervision to strengthen their skills. During the trial interviews, we evaluated their level of proficiency and understanding of the questionnaire and their interview skills. Then, only those who thoroughly understood the questionnaire had strong interviewing capabilities, and appropriate attitudes to local people were assigned as interviewers.

As another environmental factor, the residential distance from the SWMF was considered by categorizing the subjects into two groups, with Group 1 (n = 405) comprising those living ≤2 km from the SWMF, and Group 2 (n = 396) those living >2 km from the SWMF.



Statistical Analysis

A chi-squared test was performed to analyze the associations between the score of the overall QoL evaluation and possible factors influencing it. A P < 0.05 was considered statistically significant. Subsequently, multivariate logistic regression (MLR) analysis was performed to evaluate the independent associations between the overall QoL and variables, which were significantly associated in the previous analysis. The odds ratio (OR) was used to assess the strength of the associations. SPSS 18.0 (developed by IBM Corporation, New York, USA) was used for all statistical analyses.



Research Ethics

This study was approved by the Hue University of Medicine and Pharmacy and the local authorities in the area where the study was conducted. Written informed consent was obtained from all participants after clearly introducing the survey process. The research subjects participated voluntarily and could refuse to participate or withdraw from the interview at any time. The data collected were used for scientific purposes only, and all information related to the subjects was encrypted and kept confidential.




RESULTS


QoL Assessment of the Research Subjects

Table 1 shows the QoL of the research subjects assessed on the WHOQOL-BREF scale. The overall assessment illustrates that only 22.6% of the residents had a good QoL. Physical health and social relationships contributed positively to the QoL, despite the fact that the mean scores were lower than the criterion (66.7). However, factors that led to lower QoL were clearly related to psychological health and environment, which may be attributed to the operation of the studied SWMF.


Table 1. Quality of life (QoL) of the research subjects on the WHOQOL-BREF scale (n = 801).
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General Characteristics of the Research Subjects

Table 2 shows the general characteristics of the research subjects. The numbers of female and male subjects were approximately equal in this study. The average age of the subjects was 45.9 years, and one-fifth of them were over 60 years old at the time of this study. Furthermore, 88.6% of the subjects were married, and only 3.4% of them lived alone. Moreover, 4.1% lived in difficult economic circumstances, and more than 90% of the subjects had lived in the study area for more than 5 years.


Table 2. General characteristics of the research subjects (n = 801) and the association with overall QoL based on the chi-squared test.
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Table 2 also shows the associations between marital status, educational background, self-reported health status, and the overall QoL (P < 0.05). Being married, having a higher educational degree, and being in good health were identified as significant factors that determined a better QoL.



Health Status of the Research Subjects

The aforementioned analysis revealed that 56.2% of the subjects were not satisfied with their current health status. Table 3 shows the health problems reported by the subjects, which might be the possible reasons for their dissatisfaction. Health problems with a high incidence reported in the study area included musculoskeletal diseases (27.1%), chronic diseases (25.3%), and digestive disorders (25.0%). Meanwhile, the subjects who reported a “not good” QoL had higher incidences of musculoskeletal, respiratory, and chronic diseases (P < 0.05) than the other subjects; however, no significant difference was found in terms of digestive disorders.


Table 3. Health issues of the research subjects (n = 801) and the association with QoL based on the chi-squared test.

[image: Table 3]



Factors Influencing the QoL of the Research Subjects: Results of Multivariate Logistic Regression (MLR) Analysis

Table 4 shows the results of the MLR analysis conducted to identify factors that influence the overall QoL of the research subjects. This analysis involved only those factors that were significant in the chi-squared test (Tables 2, 3; Appendix 3). The results showed that the overall QoL was influenced by the educational background, with those graduating from high school (OR = 2.78; 95% CI: 1.09–7.06; P = 0.032) and university (OR = 3.89; 95% CI: 1.52–9.99; P = 0.005) having a significantly better QoL. Independent of the educational background, satisfaction with general health status significantly increased the QoL (OR = 2.50; 95% CI: 1.56–4.01; P < 0.001).


Table 4. Factors affecting the quality of life of the subjects (n = 801) as the result of multivariate logistic regression analysis.
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Among the environmental factors, water quality had a significant relationship with QoL. The QoL of subjects who were unsatisfied with the water quality was significantly lower than that of subjects who expressed satisfaction (OR = 2.41; 95% CI: 1.10–5.25; P = 0.027). The existence of the SWMF was another relevant factor, as suggested by the fact that the subjects who reported being irritated by the plant had a lower QoL than those who reported “acceptance” for it (OR = 1.70, 95% CI: 1.11–2.60; P = 0.015).




DISCUSSION

Only a small proportion (22.6%) of the 801 participants was found to have a good QoL. The subjects in Group 1 reported poorer physical health than those in Group 2 (P = 0.001) (Appendix 4). A previous study in Korea also mentioned that a residence nearby a garbage-dumping site was negatively correlated with the physical domain of the QoL (35). Moreover, 57.8% of those in Group 1 thought that the operation of the plant had a negative impact on their lives (Appendix 5). This result is similar to a study in South Africa, in which 70 and 56% of residents living closer to the landfill site identified the deposition of municipal solid waste in landfills as a serious problem and had fears for their health in the future (36). In this study, although the QoL score for physical health was relatively high, significant differences in people suffering from dermatology diseases and digestive disorders were found between the two residential groups (P < 0.05) (Appendix 6). In contrast, the previous studies did not report any increases in illness (21) or demonstrate an increase in primarily respiratory diseases, eye irritation, and weakness of the body in populations living near wastewater treatment plants (23, 36). This could be attributed to different impacts of SWMFs and wastewater treatment plants, and local factors, such as the living environment, health status, climate, geography, genetics, and immune status of the population.

The QoL score of psychological health was relatively low (Table 1) regardless of the distance from the SWMF (Appendix 4). A higher QoL for this factor among senior residents was found in a previous study in Canada (24). It is possible that the participants with higher education might be able to lead a more comfortable life even under the impact of the SWMF. In addition, a previous study conducted in Greece noticed that the frequency of being in a bad mood, being angry, and getting sick reported by the subjects was significantly higher among residents living close to a wastewater treatment plant than all others (21). Although the impact of a Greek wastewater treatment plant differs from that of the SWMF studied here, the result from the Greek study, in which the distance from the wastewater treatment plant might affect greatly the QoL in terms of psychological health, should be also considered when referring to the impact of the SWMF in this study. The psychological QoL was not significantly affected by the distance because the subjects in Group 2 were also psychologically stressed by the SWMF or were there other factors for the low QoL commonly found in both groups? Nevertheless, as aforementioned, the number of people with good psychological QoL in the study area was negligible. However, psychological QoL should not be overlooked due to related impacts on residents who live near the SWMF, in which air pollutants may cause neuropathies such as memory disturbances, sleep disorders, anger, fatigue, head tremors, blurred vision, and slurred speech, as well as affecting the dopamine system, glutamate system, and N-methyl-D-Aspartate (37).

Regarding the environment, the satisfaction of residents with the quality of their living area was the second lowest (13.6%) in both Groups 1 and 2 (Table 1). A previous study in Korea also indicated the environment as being significantly associated with a lower QoL of people living near a garbage-dumping site (35). Water quality is one of the environmental factors related to the QoL. Most of the research subjects used tap water for domestic purposes; however, 13.4% used water from wells and ponds for animal breeding and cultivation, making them vulnerable to the possible impacts of the SWMF on water quality. The most common visible changes in water quality were strange odors (61.8%) and colors (55.9%) for Group 1 (Appendix 7). Many subjects reported that the water quality had changed markedly after the construction of the SWMF, especially in ponds and groundwater from drilled wells. Although this study did not analyze the water quality of the study site, many studies also indicated detrimental effects of the SWMF on the water quality by showing the inevitable presence of bacteria and heavy metals in water samples near the SWMF (23, 38, 39). The presence of chemicals, heavy metals, and pathogens in water was one of the key factors that determined the risks for human health, which was indicated by the significant differences in the dermatological diseases and digestive disorders between Groups 1 and 2 (Appendix 6). These results were somewhat similar to the results of a study in Pakistan, which identified water-borne diseases, including diarrhea, cholera, typhoid, paratyphoid, hepatitis A, dermatitis, enteric fever, and many more as threats to the health of nearby residents, especially children and the elderly (40).

In addition, 64.9% of Group 1 residents reported experiencing polluted air around the SWMF, especially in the early morning, late evening, and after rain or weather changes, whereas only 39.4% in Group 2 experienced the same as Group 1 (Appendix 8). A study in Malaysia revealed that roughly 83.7% of respondents living within a 2 km radius of the landfill experienced a bad smell, which affected the tranquility and QoL (41). Furthermore, 90.9 and 4.6% of subjects in Groups 1 and 2, respectively, considered that odors and unpleasant air were caused by the SWMF, due to a great amount of unprocessed waste and the progress of combustion (Appendix 9). The study period from May to August was in the dry season characterized by a high temperature over 39°C and relatively low humidity (around 60% in the daytime), according to the provided data of weather from the Web Portal T. T. Hue (42, 43). With the dry and hot wind from the South or South-West in the study periods, air pollutants and odor are likely to have affected residents on the leeward side of the SWMF more significantly (44), although it cannot be examined with our data. This issue was significantly considered when a previous study in the greater Athens showed that air pollutant concentration within 1.5 km from the landfill was significantly above the WHO reference lifetime exposure health criteria (45).

Refuse dumps release bioaerosols in the atmosphere that are associated with pathogens known for causing fatal diseases such as cholera and diarrhea (46). Although there was no significant difference regarding respiratory diseases between the two residential groups in this research, this type of disease contributed significantly to the difference between having good and not good QoL (Table 3). This type of disease requires attention because of its latent dangers. Waste transportation, which can cause dust, was also identified as a negative factor affecting air quality. Although 12.6% of the subjects in Group 1 mentioned waste transportation, none of the subjects in Group 2 were reported as being affected by it (Appendix 10). This also requires attention because of the serious problems that waste transfer has caused, especially dust, which was a serious concern for people living near landfills (36, 47–49). The SWMF also caused negative effects on soil quality, in which 17.5% of subjects in Group 1 were negatively affected by the degraded soil quality, in contrast to Group 2 with 11.1% (P < 0.05) (Appendix 8). The contamination of soil may occur as leachate produced by water or liquid wastes moving into, through and out of the landfill; migration into adjacent areas can affect the site characteristics and environmental health extensively (50). Irrespective of the annoyed respondents in Group 1 regarding water, air, and soil environments, there was no correlation between the two groups in terms of noise (Appendix 8). This result is somewhat consistent with other studies, which found that residents do not consider noise from the landfill operation, including blowing refuse and truck noise, as serious problems (48, 51).

The MLR analysis involving all the subjects (Table 4) revealed that the significant factors influencing a low overall QoL score were poor educational background, dissatisfaction with health status and water quality, shorter distance from the plant, and unacceptance of the plant. These factors were also significant in Group 1 (Appendix 11), whereas they were not significant in Group 2 (Appendix 12). In addition, in Group 1, higher-educated people had better QoL. The higher the level of education, the higher the perceived negative effects of the landfill operation, of the more education impacts their perception and independent solutions to the negative impact from the SWMF (52). The overall QoL was negatively affected by health status in both the groups, resulting in the lower QoL in terms of physical health in Group 1 (Appendix 4). Musculoskeletal diseases, which were significant factors regardless of the distance from the SWMF, were not associated with the SWMF when conducting the MLR analysis. Although there are no significant differences between musculoskeletal diseases along with respiratory and chronic diseases and QoL, an association between these diseases and the distance to the SWMF was found in previous studies (23, 36, 49). Therefore, substantial attention should be paid to the relationship between health issues and the distance to the SWMF. The dissatisfaction with water quality and unacceptance of the SWMF were not significant factors in Group 2, which indicated the extent of impacts of this plant. Meanwhile, these factors significantly affected the QoL of people in Group 1 (Appendix 11) in consistency with other studies (23, 48).



STRENGTHS AND LIMITATIONS

This study comprehensively evaluated the possible impacts of the SWMF on the QoL of people living in the study area, such as human health and environmental issues. A strong point of this research is that it provides precise data on the QoL of people by applying the WHOQOL-BREF, which has been widely used in previous studies. In addition, dividing the study area into two different regions based on the distance from the SWMF enabled us to highlight the possible impacts and relevant factors of this plant.

On the other hand, we did not incorporate other facilities, such as a paper factory, fish sauce company, and plastic factory, which might impact the QoL of local people. In addition to the responses from local people, because T. T. Hue Province was determined to have poor waste management and collection, our priority was given to the SWMF (53). Furthermore, we excluded people who do not meet the relatively strict requirements for being interviewed, which, although there were few, may have limited the study.

There are a few more limitations to this study. The results based on the data, which were collected in a short time, may not represent the seasonal variations. For example, weather-related factors such as temperature, humidity, and wind direction could be affected by seasons, underlying the necessity of follow-up longitudinal studies to examine the seasonal difference in the impact of SWMF. Moreover, this cross-sectional study cannot detect the causal relationship between the impact of SWMF and QoL. The absence of air, water, and soil quality measurements in this study also limits the discussion regarding the impact of the SWMF on environmental and human health. Monitoring the contaminants in these environments from the SWMF requires further investigation for a more reliable health risk assessment.



CONCLUSIONS

This study comprehensively assessed the impact of an SWMF in Hue City, Vietnam, on the QoL of its residents in terms of physical health, psychological health, social relationships, and the environment using the WHOQOL-BREF. The overall QoL was lower compared to the general criteria because of low scores in psychological health and environment. Among the possible influencing factors in these aspects, the residential distance from the SWMF was significant and shown to contribute to a lower QoL, along with poor education, dissatisfaction with health status and water quality, and unacceptance of the SWMF. Dermatological diseases and digestive disorders were reported more frequently, corresponding to the reported degradation of water quality, among those who live near the SWMF. Air pollution, such as odor and dust, and degraded soil quality also seem to make the plant unacceptable to residents.

Burying and disposing waste at the SWMF could degrade surrounding water and soil environments, and its collection and transportation are believed to cause odor and dust.

Based on the findings in this study, the efforts of responsible authorities to strictly supervise and inspect these activities at the SWMF can not only protect the surrounding environment but also improve the QoL of those who live near the plant. Their possible supervisions include updating the waste treatment technology, relocating the burial site containing unprocessed garbage and the combustion facility at least 5 km from residential areas (54), and prohibiting people from approaching the SWMF. In addition, other solutions to relieve the effects of the SWMF operation on the air quality of residential areas should be concerned, such as using panels to cover waste when it is transported to the SWMF to alleviate odors from waste trucks. Moreover, the authorities can also consider controlling dust emission from waste transportation by regularly spraying water on the soil (55).
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