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Abstract: 

The purpose of this study was to determine the effect of providing education on increasing 
knowledge, attitudes, and behavior of medical officers in solid medical waste management at the 
Regional General Hospital dr. Zainoel Abidin Banda Aceh, Indonesia. The research design used 
was a quasi experiment with the Wilcoxon comparison test. The research sample was the 
medical officer of dr. Zainoel Abidin Banda Aceh as many as 94 people who were divided into 
treatment and control groups. Knowledge, attitude, and the behavior of medical personnel was 
measured by interview using a questionnaire. The results showed that there was an effect of 
educational interventions on increasing the knowledge, attitudes, and behavior of medical 
personnel in the management of medical solid waste in the treatment and control groups (p 
<0.05). The results of the Wilcoxon test between the treatment groups on knowledge, attitudes, 
and behavior before and after the educational intervention showed a significant difference (p = 
0.000), whereas in the control group between before and after the educational intervention did 
not show a difference with the p-value of knowledge (p = 0.102); attitude and behavior (p = 
0.157). In the control group, the level of knowledge, attitudes and behavior tends to remain at a 
sufficient level. The conclusion of this study shows that educational interventions can provide 
an increase in the knowledge, attitudes and behavior of medical personnel in implementing solid 
medical waste management at dr. Zainoel Abidin Banda Aceh. 
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I. Introduction 

 
The hospital is a health service unit that produces medical waste. The medical waste 

produced is in the form of liquid medical waste and solid medical waste. According to the 
World Health Organization (WHO) around 10-25% of this waste is categorized as dangerous 
and can affect public health and pollute the environment. In particular, the medical waste 
generated from this hospital if not handled properly and correctly can cause health problems 
for health workers working in the hospital, for patients, and for the community. (1) Solid 
medical waste generated from hospital activities such as syringes, bandages, intravenous drip 
bottles, blood bags, biomedical waste such as body organs,pressurized container waste, waste 
with high heavy metal contentand waste body tissue(3,4–6). The treatment of this waste starts 
from the handling, management and disposal stages if it is not carried out properly, it will 
cause adverse health and environmental impacts(7). This medical waste management has 
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complex problems. This waste needs to be managed in accordance with the existing rules and 
human resources who understand the problems in medical waste management properly are 
also needed in order to achieve good performance. (7) 
 

Based on a survey conducted by the World Health Organization (WHO) in 24 
developing countries, it shows that 58% of health care centers have not met the criteria for 
health care facilities that have used appropriate waste disposal methods. (8) Those things related 
to the too much result of solid waste, liquid gases and air emission (Mardiana, 2020). In 
Indonesia, the average amount of health care waste generated is 0.8 kg-6.0 kg / person / year, 
while the hazardous health service waste is 0.3 kg-0.4 kg / person / year. (7)A survey conducted 
in Pakistan at 12 hospitals found that 73.85% of medical waste produced was solid medical 
waste, 25.8% of hazardous infectious waste, and 0.87% sharp object waste. This solid medical 
waste consists of 15.76% paper, 13.41% plastics, 21.77% textiles, 6.47% glass, 1.99% rubber, 
0.44% metal and 40.17% others. . There were also findings that the sorting, storage and 
transportation process of medical waste was still poor. (9) Another survey also found that from 
government hospitals and private hospitals the average total weight of waste produced was 
1.53 kg / patient / days which consists of 75.15% are solid medical waste and the rest is 
biomedical waste. (10) 

 
At the Regional General Hospital (RSUD)dr. Zainoel Abidin, Banda Aceh, Indonesia, 

the medical waste produced is around 250 kg-300 kg per day and medical waste management 
is carried out independently by the Sanitation and Environmental Maintenance Installation 
(IPSL). This data shows the large production of medical waste in dr. Zainoel Abidin Banda 
Aceh, so it is necessary to carry out a good waste management process so as not to cause 
dangerous impacts 

. 
The management of medical waste is strongly influenced by human resources, 

especially medical waste processing officers who have a strong knowledge base, a good 
attitude towards waste management, and appropriate behavior in the waste management 
process. The role of medical officers as processors of medical waste is one of the components 
in the success of medical waste management in dr. Zainoel Abidin Banda is important in 
medical waste management. (11) 

 
The importance of knowledge, attitudes, and behavior inMedical waste management 

also affects the environment because if medical personnel do not carry out proper and proper 
waste management it will cause environmental damage in the form of medical waste pollution 
and become an impact factor that can endanger health. (10) This incident can generally occur 
due to a lack of knowledge or facilities in waste management at the facility, especially in 
hospitals.(7) 

 
This study aims to conduct research on the effect of providing education on the 

knowledge, attitudes and behavior of medical personnel in medical waste management at dr. 
Zainoel Abidin Banda Aceh. 
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II. Research Methods 
 
 This study uses a quasi-experimental design,pretest-posttest control groupdesignby 
involving the control group and the treatment group to assess the level of knowledge, 
attitudes and behavior. In the treatment group, additional information was given through 
booklets regarding solid medical waste treatment, while the control group was not given any 
intervention. This research was conducted at the Regional General Hospital dr. Zainoel 
Abidin Banda Aceh, Indonesia. The waste material or tailings may be disposed of in a number 
of ways (Gebru, 2019). 
 
 The sample is medical personnel who are directly involved in the solid medical waste 
management process which is determined by total sampling with a total of 94 people. The 
sample must meet the inclusion criteria, namely as a medical officer who is still actively 
working at Zainoel Abidin Hospital, Banda Aceh, Indonesia. The research sample was divided 
into 2 groups, namely 47 people as the control group and 47 people as the treatment group. 
Sampling as group members was done randomly with the simple random sampling method. 
The treatment group will be given a booklet as a source of education regarding the processing 
and management of solid medical waste. The control group was not given any intervention 
and only acted as a comparison to the treatment group. 
 
 Measuring the level of knowledge, attitudes and behavior is carried out through 
interviews using a questionnaire. The questionnaire contains questions regarding the 
knowledge of medical staff about processing and management techniques for solid medical 
waste, attitudes of medical staff towards solid medical waste management, and behavior of 
medical personnel in processing and managing solid medical waste. Measurements were taken 
2 times as a pretest and posttest. Intervention was carried out 3-5 days after the pretest and 
behavioral observations were also made of medical personnel who were carrying out their 
activities. The validity test of the questionnaire has been carried out and the results are 
obtained with a validity value> 0.514 and a reliability test of 0.860-0.897 which indicates that 
this questionnaire is valid and reliable. 
 
 Data analysis was performed using the Wilcoxon Signed Rank Test.The α value used is 
<0.05 as a conclusion that the hypothesis is accepted. Research ethics was carried out with 
certificate number 61 / KE / FK / 2017 from the Ethical Feasibility Committee of the 
Faculty of Medicine, Syiah Kuala University. 

 

III. Results and Discussion 
 

3.1 Results 
Most of the results of the measurement of the respondent's level of knowledge 

between the treatment group (P1) were 31 (66.0%) and the control group (P0) was 34 (72.3%) 
before being given the knowledge intervention at a sufficient level as presented in table 1. 

 



   

 -47- 

 

Table 1. Level of Knowledge Regarding Solid Medical Waste Management Prior to 
Intervention 

 
In general, polymer composite materials are molded in solid form and avoid the 

occurrence of gas bubbles trapped in the matrix (Zulfikar, 2020). Meanwhile, after being given 
the knowledge intervention, it was found that the change in the level of knowledge of 
respondents in the treatment group (P1) increased to be good 43 (91.5%) while the control 
group (P0) remained mostly at a sufficient level of knowledge 30 (63.8%) such as shown in 
Table 2. 

 
Table 2. Level of Knowledge Regarding Solid Medical Waste Management after Intervention 

No. Knowledge level 
Treatment Group (P1) Control Group (P0) 

n % N % 

1 Not good 0 0 1 2.1 

2 Enough 4 8.5 30 63.8 

3 Good 43 91.5 16 34.0 

TOTAL 47 100 47 100 

 
The results of the Wicoxon Signed Rank Test showed that the overall knowledge of the 

respondents after getting the knowledge intervention had an increase with a significance value 
of 0.000, while the control group had no effect with a significance level of 0.102. Based on this 
value, the intervention of knowledge about solid medical waste management for health workers 
has an effect on changes in the level of knowledge. 

 
The results of measuring the respondent's attitude before being given intervention in the 

treatment group (P1) showed almost the same level between the moderate category (20 
(42.6%)) and the good category ((27 (57.4%)) while in the control group (P0) before the 
intervention was given, it was in the sufficient category of 33 (70.2%) as shown in table 3. 

 
Table 3. Attitudes Regarding Solid Medical Waste Management Prior to Intervention 

No. Attitude 
Treatment Group (P1) Control Group (P0) 

n % N % 

1 Enough 20 42.6 33 70.2 

No. Knowledge level 
Treatment Group (P1) Control Group (P0) 

N % N % 

1 Not good 1 2.1 1 2.1 

2 Enough 31 66.0 34 72.3 

3 Good 15 31.9 12 25.5 

TOTAL 47 100 47 100 
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2 Good 27 57.4 14 29.8 

TOTAL 47 100 47 100 

 
Whereas the attitude of the respondents after being given intervention in the treatment 

group (P1) showed a large increase turned into almost entirely at a good level of 46 (97.9%) 
while the control group remained at a sufficient level of 31 (66.0%) as shown in table 4. 

 
Table 4. Attitudes Regarding Solid Medical Waste Management after Intervention 

No. Attitude 
Treatment Group (P1) Control Group (P0) 

N % N % 

1 Enough 1 2.1 31 66.0 

2 Good 46 97.9 16 34.0 

TOTAL 47 100 47 100 

 
The results of the Wicoxon Signed Rank Test showed that the overall attitude of the 

respondents was found to have increased with a significance value of 0.000, while the control 
group had no influence with a significance level of 0.157. Based on this value, the intervention 
of knowledge about solid medical waste management for health workers has an influence on 
changes in the level of respondent's attitude. 

 
For the behavioral aspect, the measurement results before being given intervention in 

the treatment group (P1) were almost the same between sufficient (24 (51.1%)) and good ((22 
(46.8%)) while in the control group (P0) most of the respondents have behavior at a sufficient 
level of 31 (66.0%) as can be seen in table 5. 
 

Table 5. Behavior Regarding Solid Medical Waste Management Prior to Intervention 

No. Behavior 
Treatment Group (P1) Control Group (P0) 

n % n % 

1 Less 1 2.1 1 2.1 

2 Enough 24 51.1 31 66.0 

3 Good 22 46.8 15 31.9 

TOTAL 47 100 47 100 
 

Based on the data from table 4.5, it can be seen that the behavior of medical workers is 
in the sufficient category. These results are the same as those found in the study of Kumar et al. 
in Pakistan and in Nigeria. This occurs from the behavior of medical personnel who do not 
comply with standard procedures established in the hospital. Based on information obtained 
through interviews with medical officers, it was found that there were not many human 
resources who handled this medical waste problem and were not skilled in medical waste 
management plus non-compliance with the prescribed procedures. (12) 
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Meanwhile, after the intervention was carried out, changes in the behavior of 
respondents in the treatment group (P1) mostly changed to be better (45 (95.7%)) and in the 
control group (P0) there were still more respondents with sufficient behavior (31 (66.0) %). 
This is shown in table 6. 
 

Table 6. Behavior Regarding Solid Medical Waste Management after Intervention 

No. Behavior 
Treatment Group (P1) Control Group (P0) 

n % N % 

1 Less 1 2.1 0 0 

2 Enough 1 2.1 31 66.0 

3 Good 45 95.7 16 34.0 

TOTAL 47 100 47 100 

 
The results of the Wicoxon Signed Rank Test showed that the overall behavior of the 

respondents was found to have increased with a significance value of 0.000, while the control 
group had no influence with a significance level of 0.157. Based on this value, the intervention 
of knowledge about solid medical waste management for health workers has an influence on 
changes in the level of respondent behavior. 
 
3.2 Discussion 

The management of medical waste handled by health workers in hospitals is very 
dependent on the understanding of health workers in carrying out their work correctly and 
appropriately. The knowledge, attitudes and behavior of health workers in managing solid 
medical waste in hospitals are obtained by each individual through various processes and this is 
a key factor in carrying out solid medical waste management. In this case, health workers as 
hospital waste processors are expected to master good medical waste management based on 
good knowledge, attitudes and behavior as the basis for the actions taken.(12) 

 
Research conducted in Egypt on the knowledge and behavior of health workers in 

hospitals in waste management showed that before the intervention of knowledge, 58% of 
respondents from the previous respondent group, the treatment group had moderate 
knowledge and 25% and 17% had bad and good knowledge. This was explained possibly due to 
the lack of knowledge about medical waste management in the curriculum at the time of 
education, lack of training, and lack of hands-out and tools in the hospital where they worked 
(12). The impact of bad knowledge, attitudes and behavior makes solid medical waste 
management not in accordance with established regulations, so that there will be a decrease in 
the quality of medical waste management. (11)Medical waste management relies on aspects of 
knowledge and attitude as a source of knowledge and individual awareness that will be 
channeled through behavior in the solid medical waste management process. Poor knowledge, 
attitudes and behavior will also increase the risk of disease transmission and work accidents, 
because solid medical waste has infectious properties and is dangerous for humans and the 
environment.(13) 
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This study is consistent with Letho et.al, who found that respondents who already knew 
about the color coding of waste types were important because respondents became aware of 
how to distinguish between hazardous and harmless infectious wastes, thus helping in sorting 
waste.(14) 

 
Providing knowledge interventions to health workers who carry out solid medical waste 

treatment provides a change for the better as the results obtained from this study. Intervention 
of knowledge regarding solid medical waste management on the level of knowledge, attitudes 
and behavior of health workers who undergo solid medical waste treatment has a significant 
effect (p <0.05) of this study. This result is in accordance with what was done by Elnor and 
colleagues who also found that there was a change after the intervention through handouts on 
the knowledge and behavior of health workers in carrying out medical waste treatment(12). 
Kumar and friends stated that one of the ways to increase knowledge, attitudes and behavior of 
medical personnel is by means of training or providing educational interventions. Providing 
education is proven to significantly increase knowledge, attitudes and behavior(13) good 
knowledge of solid medical waste handling procedures is very important so that the workplace 
and environment are healthy, especially for the health of hospital staff, so that training is 
specifically needed in this regard.(1) 

 
The results of this study indicate that health workers do not carry out the collection, 

sorting and disposal of solid medical waste properly and correctly. This is in line with the results 
of the study by Anozie et al. which also found that many health workers do not practice proper 
and proper behavior in disposing of medical waste. Disposal of solid medical waste is carried 
out in the open and not incinerator for hazardous medical materials is not carried out. 
Meanwhile, from the hospital a standard procedure has been established regarding the 
treatment of hazardous solid waste, namely by burning it using an incinerator. (1) Providing 
information on waste sources, waste categories, quantity, and quality of waste is an important 
thing in determining effective medical waste management. (15) Ozder et al stated that medical 
waste management is greatly influenced by the quality of human resources who carry out this 
task. Officers need a strong knowledge base, good attitude and appropriate  behavior towards 
medical waste management, so that the factors of knowledge, attitude and behavior are 
important factors that medical personnel must have well (11) Another study conducted at 7 
hospitals in Lagos, Nigeria shows that medical staff on duty at  the hospital who have good 
knowledge in carrying out the medical waste management process because they have received 
training in the hospital where they work and outside the hospital as well as capacity building 
which is carried out regularly by hospital management . 

 

IV. Conclusion 
 

The knowledge of health workers about solid medical waste management after 
intervention in the treatment group showed changes to be good by 43 respondents (91.5%). 
The attitude of health workers about solid medical waste management after intervention in the 
treatment group had a good attitude as many as 46 respondents (97.9%). The behavior of health 
workers regarding solid medical waste management after intervention in the treatment group 
had good behavior as many as 45 respondents (95.7%). The knowledge of health workers about 
solid medical waste management after intervention in the control group tended to remain, 
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namely having sufficient knowledge of 30 respondents (63.8%). The attitude of health workers 
regarding solid medical waste management after intervention in the control group tended to 
remain constant, namely as many as 31 respondents (66.0%). The behavior of health workers 
regarding solid medical waste management after intervention in the control group tended to be 
constant, namely as many as 31 respondents (66.0%). The comparative test shows that there is a 
significant effect after being given the intervention of knowledge about solid medical waste 
management on the knowledge, attitudes and behavior of health workers in the hospital. 
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