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Abstract 
Inadequate management of biomedical wastes can be associated with risks to healthcare workers, patients, 
communities and their environment. Nosocomial infections, many of which are transmitted from patient to 
patient by poorly sanitized hands of health care workers exert a significant toll in human and economic terms 
every year. Interns in the hospital, is the most vulnerable group to commit mistakes regarding these two 
sensitive issues due to lack of practical knowledge. Hence, a cross-sectional study was undertaken with the 
objective to assess the knowledge, attitude and practices among 168 interns of Nagpur Govt. medical 
college hospital with reference to management of biomedical wastes and hospital acquired infections. 
A Knowledge, Attitude and Practice (KAP) score was devised for assessment of knowledge, attitude and 
practices. A score of 1-10 was considered poor, 11-20 as fair, 21-30 as good and 31-35 as excellent. All the 
interns in the study were graded based on scores as excellent, good, fair and poor. About 63.10% interns 
could not define the biomedical waste. Only, 44.64% of the interns were able to answer correctly regarding 
the measures taken to prevent Hospital Acquired Infections (HAI). About 59.52% of interns scored a KAP 
score of <20 and 40.48% scored in the range of 21-30. None of the interns scored >31. 

Keywords: Biomedical wastes, nosocomial infections, interns, KAP score, knowledge, attitude, practices.   

Introduction 
The term ‘biomedical waste’ refers to any waste 
generated during diagnosis, treatment or immunization of 
human beings/animals or in research activities pertaining 
thereto or in the production or testing of biologicals and 
alike in the health care institutions. As per the reports 
from developed countries approx. 1-5 kg of waste is 
generated per bed per day, whereas 1-2 kg/bed/day is 
the figure from developing countries. In India, it is 
estimated to be 2 Kg/bed/day (Saini et al., 2005; Qureshi 
et al., 2007). It is of paramount importance that there are 
significant voids that need to be addressed including 
efficient segregation, use of coded and coloured bags, 
better handling and transfer means which need adequate 
training and awareness programmes for the medical and 
paramedical personnel. Improper handling of solid waste 
in the hospital may increase the airborne pathogenic  
microorganisms, which could adversely affect the 
hospital environment and the community as well. 
The nosocomial infections or Hospital Acquired 
Infections (HAI) are commonly caused by organisms 
such as antibiotic-resistant gram-negative bacilli,  
gram-positive staphylococci, enterococci and Candida 
species which are reported to affect an average of 7% to 
10% of patients admitted to hospitals and up to 30% of 
critically ill patients. The rate of these infections per  
1000 patient days has risen by 36%, climbing from 7.2 in 
1975 to 9.8 in 1995.  

 
Although strategies have been adopted at various 
institutional levels, failure in compliance, have been a 
root cause for the increased incidence. Interns in the 
hospital, is the most vulnerable group to commit 
mistakes regarding these two sensitive issues, due to 
lack of practical knowledge. Additionally, the practices 
we begin in the career will become habits that are difficult 
to change thereafter (Suchitra and Devi, 2007). Hence, 
the present study was conducted to estimate the 
knowledge of interns about biomedical waste 
management (BMW) and nosocomial infections (spread 
and prevention) which will help the authorities to create a 
strategy for improving the status in future. 
 
Materials and methods 
Study location and sample size: A cross-sectional study 
was conducted in the tertiary care hospital, Nagpur. 
Sample size consisted of 168 final year passed out 
students who have started their internship. 
  
Experimental design: Data was collected using a 
predesigned, pretested and self-administered 
questionnaire covering different aspects of waste 
disposal and attitude towards dealing with it, prevention 
of nosocomial infections, skin disinfection and universal 
precaution. It consisted of 35 questions totally. 
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Out of 31 questions, 28 questions were on Knowledge 
(K) which included items about identification of hazards 
of hospital waste, colour coding and disposal of waste, 
HAI and measures to prevent them. Four questions were 
on Attitude (A) which focused on the attitudes of interns 
towards acquiring knowledge of BMW management and 
HAI. Four questions were on Practices (P) like hand 
washing, universal precautions etc. All the questions 
were multiple choice questions. In addition an open 
ended question required the respondents to list any two 
of the correct responses. About 168 interns responded 
the questionnaire and it was mandatory to answer all the 
questions. For better comparison, a Knowledge, Attitude 
and Practice (KAP) Score was devised. A score of 1-10 
was considered poor, 11-20 as fair, 21-30 as good and 
31-35 as excellent. All the subjects in the study were 
graded based on scores as excellent, good, fair and 
poor. 
 
Results  
A total of 35 questions were analyzed for each of the 168 
interns. About 63.10% interns could not define the 
biomedical waste and 82.14% interns were unaware of 
the Biomedical Waste Handling and Management Act. 
About 102 (60.71%) interns knew about the classification 
of BMW though. Interns about 83.33% correctly 
enumerated the hospital acquired infections, but only 
44.64% of the interns were able to answer correctly 
regarding the measures taken to prevent HAI.  
This shows that though there is awareness among 
interns regarding nosocomial infections, their knowledge 
is incomplete as they didn’t know what measures should 
be taken to overcome this problem.  

 

 

 
Though 26.19% interns could define the skin disinfectant, 
79.17% interns could correctly name one skin 
disinfectant. This can be understood as they might be 
using a skin disinfectant while working in the wards, O.T. 
etc. There were four separate questions which assessed 
the knowledge of interns regarding disposal of human 
anatomical waste, microbiological waste, sharps and 
discarded medicines. It was seen that 45% of interns 
knew the correct methods of disposing these wastes 
indicating very poor knowledge of interns (Table 1  
and 2). Though there were posters/pamphlets in O.T. 
wards, X-ray room, everywhere depicting the guidelines 
of BMW management and 88.10% of interns have even 
admitted of having read those posters, but amongst 
these, only a few have scored >20 (40.48%). This shows 
that retention of these two subjects is low or they are not 
adequately emphasized. Periodic training is required if 
retention has to be increased. This has been admitted by 
90.48% of the interns. Only 9.52% interns didn’t realize 
the need for such training (Table 3). In the set of four 
questions regarding practices, it was seen that <30% of 
interns followed correct practices in three out of four 
situations. Maximum number of interns immediately 
washed their hands with soap and water after accidently 
touching patient’s blood. But 71.67% interns didn’t know 
what to do if a container containing sample or the lab 
request forms got soiled, what universal precaution was 
and when to use a skin disinfectant (Table 4). Table 5 
shows the results of questionnaire analysis using a KAP 
score. About 59.52% of interns scored <20 and 40.48% 
scored in the range of 21-30. None of the interns scored 
>31. The mean score was 19.15 ± 9.52. This shows that 
the students had fair knowledge.  

Table 1. Knowledge of interns regarding Biomedical Waste (BMW) Management and Hospital Acquired Infections (HAI). 

Knowledge Correct Wrong 
No. % No. % 

Definition of the biomedical waste 62 36.90 106 63.10 
Health hazard associated with BMW 73 43.45 95 56.55 
Name of  the Act 12 7.14 156 92.86 
Name of the ministry responsible 48 28.57 120 71.43 
BMW in your institution, treatment and disposed according to prescribed guidelines 117 69.64 51 30.36 
Number of categories of BMW 66 39.29 102 60.71 
Hospital Acquired Infections 140 83.33 28 16.66 
Measures to prevent HAI 75 44.64 93 55.36 
Definition of  skin disinfectant 44 26.19 124 73.81 
Name of one skin disinfectant 133 79.17 35 20.83 

Table 2. Knowledge of interns regarding colour coding for segregation, disposal and treatment of biomedical waste. 

Disposal and treatment of BMW Correct Wrong 
No. % No. % 

Human anatomical waste 67 39.90 101 60.10 
Microbiology and Biotechnology waste 72 42.86 96 57.14 
Waste sharps 35 20.83 133 79.16 
Discarded medicines and cyto-toxic drugs 57 33.93 111 66.07 
Treatment of yellow plastic bag 97 57.74 71 42.26 
Treatment of red plastic bag 38 22.62 130 77.38 
Treatment of sharp waste 66 39.29 102 60.71 
Best method for disposal of BMW 86 51.19 82 48.81 
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Table 5. Assessment of KAP scores of interns. 
Scores No. % 
Excellent (31-35) 0 0 
Good       (21-30) 68 40.48 
Fair         (11-20) 82 48.81 
Poor        ( 1-10 ) 18 10.71 
Mean  19.15 ± 9.52 

 
The study revealed that not many interns have an 
adequate knowledge of BMW management and 
nosocomial infections, though they are the ones, most 
closely handling BMW and patients. Thus, the above 
scores indicate a poor result, irrespective of their 
academic grades which shows that even the academic 
scholars between these interns, didn’t have the 
knowledge which is required practically. 
 
Discussion 
Health care workers have an important role in managing 
the environmental effects of their practice. Any effort 
done for them builds a base of sound behaviors and 
thinking that are necessary for achieving a larger vision 
of a healthy planet (Ghada, 2009). In the field of medical 
practice, statutory public health guidelines for Biomedical 
waste Management and close monitoring of its 
compliance alone cannot achieve the ultimate goal if it is 
not accompanied with social science approach of mass 
education motivation and change of mind set in all strata 
of medical practice. Pandit et al. (2005) from Gujrat 
conducted a cross-sectional study in 30 hospitals, with 
doctors and auxiliary staff as the study population. They 
found doctors were well aware of the hazards of BMW 
and risk infectious diseases, whereas paramedical staff 
had poor knowledge about the subject. They concluded 
that there is an urgent need to train and educate the 
doctors and the staff to adopt effective waste 
management practices. Ghada (2009) conducted a study 
on 36 interns at Zagazig Medical Education Development 
Centre, found that, after conducting a training course for 
interns regarding BMW management and HAI, there was 
a significant improvement in their knowledge from 25% to 
78%.  

 

 

 
After the programme, 70% identified wastes as a risk 
factor for nosocomial infection and as one of the quality 
standards. All attendants (100%) correctly described the 
skills needed for dealing with hazardous wastes. 
Madhavi (2013) observed that 65.2% interns had 
knowledge regarding segregation of BMW consistent 
with our observations. 
 
Conclusion  
A cross-sectional study was undertaken with the 
objective to assess knowledge attitude and practices 
among 168 interns of Nagpur Govt. medical college 
hospital with reference to management of biomedical 
waste and hospital acquired infections. From the study, 
it was noted that there is a lack of proper and complete 
knowledge about biomedical waste management and 
hospital acquired infections amongst the interns. Hence, 
it is recommended that the policy makers should 
undertake vigorous training programs for interns to tackle 
the problem. 
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Table 3. Attitudes of interns regarding Biomedical Waste (BMW) Management and Hospital Acquired Infections (HAI). 

Attitude Correct Wrong 
No. % No. % 

Have you read the posters? 148 88.10 20 11.90 
Do you think training is important? 152 90.48 16 9.52 
Do you think you can get any hospital acquired infection? 145 86.31 23 13.69 

Table 4. Practices of interns regarding Biomedical Waste (BMW) Management and Hospital Acquired Infections (HAI). 

Practices Correct Wrong 
No. % No. % 

What you do when you accidently touch patient’s blood? 141 83.93 27 16.07 
What you do when specimen container or lab request forms are soiled? 46 27.38 122 72.62 
What precaution you take when a known HIV patient is admitted in your ward? 44 26.19 124 73.81 
When do you use a skin disinfectant? 49 29.17 119 70.83 


