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ABSTRACT 

Background: Medical waste regulation is an important issue due to its hazardous and infectious nature. The knowledge and skills of 

the healthcare staffs are important and studies in this matter is necessary for development of management and training strategy. 

Objectives: This study aimed to make a description and evaluation of the knowledge amongst nurses and assistants on solid medical 

waste management in the 7A Military Hospital from April to December 2019. Material and methods: This study employed a 

descriptive, cross-sectional approach. The quantify survey was done by interview with a questionnaire on 205 nurses and assistants. 

The qualify survey was done by depth interview with 13 selected personnel. Data was processed by Epidata and SPSS software. 

Results: Qualified knowledge of waste classification, collection, transportation and storage was 74.6%, 66.3%, 84.9%, and 77.6%, 

respectively. Poor knowledge was observed in number and name waste categories, collection and transportation patterns, and 

storage time at the central store house. Discussion: The general knowledge of the surveyed staff is high, but both the interviews 

revealed significant shortcomings and misconducts in several aspects. The study was restricted in solid waste management of nurses 

and assistants in three blocks and two centers of the Hospital due to limitation of fund and time. Conclusion: Improvement in 

training and education, and encouragement of mutual cooperation between staffs and units is necessary to maximize the 

management effectiveness. Further studies are beneficial for a more comprehensive outlook of the problem. 

 

Keywords: solid medical waste, waste management, nurses, assistants, hospital. 

 

 

1. INTRODUCTION 

Medical waste is a total waste which is generated from the healthcare facilities during the course of the healthcare delivery process. 

It is estimated that 330000 tonnes of hospital waste is generated in India, and the daily amount per bed may be up to over 0.6kg 

(Adogu et al., 2014; Madhukumar & Ramesh, 2012). In the West Bank, Palestine, over 288 tonnes of solid medical waste is generated 

per month, mostly from the primary healthcare centers (Al-Khatib & Sato, 2009). According to WHO estimation, 15% of the medical 

waste is hazardous. More than 30 highly infectious bloodborne microorganisms are known to be transmitted by the medical waste 

(Deress et al., 2019). Therefore the mishandling of medical waste inevitably results in adverse effects to the environment and human 

health, and the proper management of medical waste, therefore, is vital (Doan et al., 2015; Musa et al., 2020). The awareness and 

good practice of the medical staff play an important role in this issue as they are the ones directly handle the medical wastes, 

especially the nurses who have the high exposure to hazardous risks and are responsible for preventing them to the community. 

Regular training, education and supervision, therefore is essential to keep the practicing at the best level possible (Musa et al., 2020; 

Sobh et al., 2018). However, inadequate understanding and practices of waste management was not uncommon in developing 

countries with put the staffs themselves at risk of occupational health hazards (Adogu et al., 2014; Deress et al., 2019; Madhukumar 

& Ramesh, 2012; Ramokate & Basu, 2009; Sanches et al., 2018).  

Medical waste regulation is considered an important issue in Vietnam. The legal documents of hospital waste management have 

been issued since 1997 and Vietnam has managed to achieve compliance with WHO standards in all stages of waste handling 

(Ananth et al., 2010; Nguyen, 2015). There have been studies of solid medical waste in several regions and healthcare facility in this 

country (Doan et al., 2012; Dang & Ngo, 2016). The 7A Military Hospital is a central, end-line healthcare center belong to 7th Military 

Region with the scale of 400 beds. The Hospital treats 15000 in-patients and receives 20000 out-patients annually, and generates 19 

tons of waste monthly, including 2.8 tons of infectious and hazardous waste (14.6%). The amount of generated waste tends to 

increase with the growth and activities of the hospital. 7A Military Hospital conducted continuous training of standard medical waste 

management for its medical staff according to programs and documentations issued by the Ministry of Health (Nguyen et al., 2015). 

There had been no research on waste management of 7A Military Hospital, however. Therefore this study was performed to make a 

description and assessment of the knowledge amongst nurses and assistants on solid medical waste management in the Hospital. 
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The results were expected to provide references and data for the manager and leading board in the Hospital to improve and 

develop the waste management strategy there. 

 

2. MATERIALS AND METHODS 

Time and location 

The study was performed in 7A Military Hospital from April to December 2019. 

 

Study design and experimental participants 

The study utilized a cross-sectional, quantify and qualify approach. The quantify part of the study investigated all the nurses and 

assistants in the Sub-clinical Block, Internal Sub-clinical Block, the Surgical Sub-clinical Block, the Hi-tech Diagnosis Center, and An 

Dong Obstetrics Center, totally 185 nurses and 25 assistants. The qualify part surveyed 13 participants including the Directors and 

Deputy of Department of Infectious Diseases, Director of the Nurse Department, Head nurses of the Internal and Surgical Block, four 

nurses and four assistants in the two centers. 

 

Data collection 

The data of the study participants was collected via interview using two questionnaires. The maieutic questionnaire was used to 

assess the knowledge of the nurses and assistants on solid waste management and was designed base on the regulations and 

guidelines in the Resolution 43/2007/QĐ-BYT issued by Vietnam Ministry of Health (https://thuvienphapluat.vn/van-ban/tai-nguyen-

moi-truong/Quyet-dinh-43-2007-QD-BYT-quy-che-quan-ly-chat-thai-y-te-60652.aspx) (in Vietnamese). The depth interview 

questionnaire was used to evaluate the knowledge of solid waste management in the selected group of medical staff. 

The questions of solid waste management consisted of four sections: classification (9 questions), collection (6 questions), 

transportation (4 questions), and storage (3 questions). Each correct answer scored one point. The mininal “qualified” score for each 

section was 4.5/9, 3/6, 2/4, and 1.5/3, respectively. 

 

Data analysis 

The data was inputed by Epidata software and was processed and analyzed by SPSS software. Descriptive analysis, mean and 

percentage calculation was used for data analysis. 

 

Ethical declaration 

Medicine Scientific Research Ethics Committee of the 7A Military Hospital approved this study (Number: 90/QĐ-HĐYĐ-BV7A, date: 

20.04.2019). The patients were well-informed of the study beforehand and participation was strictly voluntary. The data was 

collected truthfully, objectively and was only used for research purpose. Patient privacy was strictly guaranteed.  

 

3. RESULT 

General information 

The lowest, highest and average ages of surveyed staffs were 22, 55 and 32.6 years, respectively. Most of the surveyed staffs were 

under 30 years of age (46.3%) and the 41 – 60 years of age was smallest age group (10.3%). Females accounted for most of the 

study participants (83.4%). The most frequent education level was vocational qualification (57.6%) and the most common length of 

service was under 5 years (39.5%) (Table 1).   

 

Table 1 General information of the surveyed staff 

Data Number Percentage 

Age (years) 

21 – 30 95 46.3 

31 – 40 89 43.4 

41 – 60 21 10.3 

Total 205 100.0 

Gender 

Female 171 83.4 

Male 34 16.6 

Total 205 100.0 

https://thuvienphapluat.vn/van-ban/tai-nguyen-moi-truong/Quyet-dinh-43-2007-QD-BYT-quy-che-quan-ly-chat-thai-y-te-60652.aspx
https://thuvienphapluat.vn/van-ban/tai-nguyen-moi-truong/Quyet-dinh-43-2007-QD-BYT-quy-che-quan-ly-chat-thai-y-te-60652.aspx
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Occupation 

Nurse 175 85.4 

Assistant 30 14.6 

Total 205 100.0 

Education level 

Primary 22 10.7 

Vocational 118 57.6 

College/University 65 31.7 

Total 205 100.0 

Length of service 

≤ 5 years 81 39.5 

6– 10 years 72 35.1 

11 – 20 years 45 22.0 

≥ 21 years 7 3.4 

Total 205 100.0 

Contract type 

Contractor 81 39.5 

Employee 124 60.5 

Total 205 100.0 

 

Knowledge of solid waste management 

For the knowledge of solid waste classification, 156 surveyed participants (74.6%) achieved “qualified” score. However only 37.1% 

and 42.9% of the staffs correctly told the number of waste categories and listed the name of each category, respectively. Most of the 

staffs correctly answered the other questions of waste classification issues and identified the color code of the waste, with the 

correct rate higher than 84% (Table 2). 

 

Table 2 Knowledge on medical solid waste classification of the surveyed staff 

Assessed knowledge 
Correct answers 

Number Percentage 

Number of waste categories 76 37.1 

Names of waste categories 88 42.9 

Infectious waste 175 85.4 

Medical waste color code 187 91.2 

Infectious waste classification 190 92.7 

General waste classification 196 95.6 

Recyclable waste classification 199 97.1 

Hazardous/radioactive waste 

classification 
193 94.1 

Spiky/cutting waste classification 174 84.9 

Staffs with “qualified” score 153 74.6 

 

The knowledge of solid waste collection was generally poor, with “qualify” rate was only 66.3% (Table 3). Most of the survey 

participants wrongly believed that waste collection was performed at one’s convenience. Answers of depth interview results also 

mentioned the inadequate understanding in waste management of the medical staffs and the staffs mainly followed their own daily 

habits (remarks of Head nurse Q. and Head nurse D.). Department Director T. commented that collection practice was generally well 

but misconduct occasionally occurred during lack of supervision and amongst several assistants. Nurse Đ. reported that several 

assistants tended to wrongly re-mixed all the classified wastes, nullifying all the classification efforts; the reasons for such 

misconduct were the lack of knowledge and also the limitation of trash bag supply. 
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Table 3 Knowledge on medical solid waste collection of the surveyed staff 

Assessed knowledge 
Correct answers 

Number Percentage 

Location of collecting bins 110 53.7 

Daily collection frequency 107 52.2 

Pre-collection treatment 142 69.3 

Collection by color code 196 95.6 

Staffs with “qualified” score 136 66.3 

 

The qualified rate on the knowledge of solid waste transportation was 84.9% (Table 4). The majority of the staffs correctly 

understood that waste transportation required specialized vehicles and routes, and the trash bag opening had to be carefully sealed. 

However the knowledge of transportation times per day was poor (56.1%), many staffs wrongly believed that daily waste 

transportation was performed twice at most while the correct answer should be once at least. During the depth interview, the 

respondents reported that many assistants and nurses tended to wrongly believe that the trash only had to be transported once in 

the morning and once in the evening, some assistants even transported the waste by hand and forgot to use the specialized vehicles 

(remarks of nurse Tr.). 

 

Table 4 Knowledge on medical solid waste transportation of the surveyed staff 

Assessed knowledge 
Correct answers 

Number Percentage 

Daily waste transportation times 115 56.1 

Transportation vehicles 201 98.0 

Transportation routes 187 91.2 

Trash bag sealing 194 94.6 

Staffs with “qualified” score 174 84.9 

 

Table 5 showed that 77.6% of the surveyed staffs had “qualified” knowledge of waste storage and most respondents correctly 

knew the storage methods and storage time at the Departments. However only 43.9% correctly knew the storage time at the central 

storehouse and the majority mistakenly believed that waste could not be stored more than 24 hours at the central storehouse. The 

depth interview also showed that the staffs paid little attention to waste storage at central storehouse, as assistant H. reasoned that 

such issue was the affair between the hospital and the environmental agency and there were already specialized personnel who 

dealt with it. 

 

Table 5 Knowledge on medical solid waste storage of the surveyed staff 

Assessed knowledge 
Correct answers 

Number Percentage 

Storage methods 197 96.1 

Storage time at the Departments 194 94.6 

Storage time at the central storehouse 90 43.9 

Staffs with “qualified” score 159 77.6 

 

In general, the staff’s knowledge in the section of waste collection was poorest and in the section of transportation was highest. 

The remaining classification and storage section was more or less similar (Figure 1). 
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Figure 1 Knowledge of the surveyed staffs on classification, collection, transportation and storage of solid medical waste. 

 

4. DISCUSSION 

Staffs knowledge of solid waste management 

The surveyed staffs in general are knowledgeable of solid waste classification (74.29% qualified) and the correct rate in most sub-

sections was high except the number of waste categories (37.1% correct) and category names (42.9%). Nonetheless, most staffs were 

knowledgeable of the color code (91.2%). Probably the staffs did not manage to memorize all the details of the issues due to 

infrequent training (once a year) or were not adequately trained. Madhukumar and Ramesh (2012) reported 81.9% nurses, 27.3% 

technicians and 19.3% housekeepers in a Bangalore college hospital was knowledgeable of the general medical waste categories 

and treatment, but most respondents did not correctly identify the type of waste bins. Mugabi et al. (2018) reported 96.9% nurses 

and 90.3% housekeeper can differentiated the waste categories, and 81.6% of the nurses and 82.1% of the housekeeper knew the 

waste type they handled. In Vietnam, Tran and Luu (2016) reported 71.43% nurses in Saint Paul Hospital knew 4/5 of the solid waste 

categories and 63.27% nurses knew all the categories. Nguyen et al. (2018) reported 78.97% staffs in Xuyen-A Hospital accurately 

knew the number of solid waste categories and 96.83% knew about the color code. 

Waste collection knowledge was the poorest amongst all surveyed sections, especially on waste collecting bin location and times 

of daily waste collection, many of the staff wrongly believed that the bins were installed by convenience and solid waste was only 

collected once in the morning and once in the evening corresponding to the two working shift. Knowledge of the pre-collection 

treatment requirements of infectious waste was significantly better and most participants correctly knew the color matching 

between bag and bin during waste collection. The reason probably was the lack of assistants, who was usually assigned to collect 

waste, both in manpower and training in comparison with the high workload of this task. The depth interview also reported the lack 

of equipment, for example limited supply of trash bags, which tempted the assistant to put everything into the same container. Sobh 

et al. (2018) reported a significantly better knowledge rate (99.1%) in a hospital in Port Said, Egypt, although the authors did not 

presented in the details the knowledge of medical workers in this issue.  

Knowledge in the waste transportation was the most satisfactory amongst the investigated sections, with 84.80% qualified, and 

the understanding of requirements for specialized vehicles and routes and bag sealing was high (over 90% correct). However nearly 

half of the participant also wrongly believed that waste transportation was performed twice in the similar fashion of collection. 

Considering the continuous nature of the two steps, such similarity in misunderstanding is understandable. The depth interview 

revealed misconducts during the waste transportation, for example the transportation by hand instead of vehicles, and the reason 

was considered to be the “forgetness” of the responsible assistant about the training contents (remarks of nurse Tr.). Deress et al. 

(2019) reported only 43.6% surveyed workers in Derbe Markos, Ethiopia, used trolleys/wheel barrows for transportation.  
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Most of the investigated staffs had correct knowledge of the storage methods and storage time at the Departments. However 

the majority of the participants was incorrect about the storage time in the central storehouse and believed that it was the same as 

the Departments. The depth interview results also pointed out that the staff paid little attention to the central storehouse regulation 

and the external transport of solid waste since they believed that was the responsible of specialized, professional personnel from 

other hospital units and from the environmental agency. Probably there was misconduct of was transportation out of waste the 

Hospital which lead to corresponding misunderstanding amongst the staffs of the regulations in the central storehouse. 

 

Remarks and recommendation 

The general awareness of solid management was good in general, however the quantify assessment and depth interview revealed 

several standing issues amongst the nurses and assistants, presenting the need of re-evaluation and improvement in training and 

education. Moreover, the staff should be encouraged to actively cooperative with and help out other units to maximize the 

effectiveness of management and supervision. 

 

Study limitation 

This study was only performed on the nurses and assistants of three blocks and two centers of the 7A Military Hospital, therefore the 

results did not reflect the knowledge in all the hospital units and departments and in other profession sectors in the Hospital. 

Moreover, this study employed a cross-sectional approach therefore the results only reflect the knowledge at the time of study. Due 

to limitation in time and fund, the study did not assessed the knowledge of management in other types of waste such as liquid and 

gaseous ones, and did not assess the impact of medical waste on surrounding environment and human life. Further studies at larger 

spatial and temporal scale and in wider range of waste management, therefore, is necessary for a more accurate assessment of the 

situation. 

 

5. CONCLUSION 

Amongst the four aspects of solid waste management knowledge amongst the surveyed nurses and assistants, waste transportation 

was the most satisfactory (84.9% qualified) and waste collection was the least (66.3%); qualification rate of classification (74.6%) and 

storage was largely similar (77.6%). There were standing issues of knowledge including waste categories, collection and 

transportation patterns, and storage times at the central storehouse. Improvement in training, education and deeper cooperation 

between units and staffs therefore is necessary. Further studies in larger scale and other aspects are beneficial for a better 

assessment of the issue. 
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