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ABSTRACT 
 
Background: Infectious waste management has always remained 
a neglected public health problem in the developing countries, re-
sulting in high burden of environmental pollution affecting gen-
eral masses. This study was conducted to know the effect of inter-
vention on health care personnel’s regarding BMW management. 

Objectives: To assess the impact of educational intervention on 
the KAP of HCP’s regarding BMW management. 

Methodology: An interventional study was conducted among 
health care Personnel’s in Bangalore city hospitals for a period be-
tween (January – December 2013) sample size of 550 was initially 
screened, and 151 were selected for intervention by using a pre-
tested structured questionnaire. 

Results: This study indicates that the statistical difference between 
pre-intervention and post-intervention tests (p<0.01) was highly 
significant. There was 43% increase in knowledge about BMW 
management. 

Conclusion: This study has determined that training programs on 
the subject of waste management in the health sector has a 
significant effect in increasing the information level of the 
healthcare personnel. 

Keywords: Biomedical Waste Management, knowledge attitude 
and practice, health care waste management 

 

INTRODUCTION 

The health care services apart from providing cu-
rative, promotive and preventive services gener-
ates waste, which can be classified into general 
waste and infectious waste or hazardous waste, 
which is a threat or has the potential to cause vari-
ous health hazards which can also lead to contam-
ination of the environment. It is estimated that an-
nually about 0.33 million tonnes of hospital waste 
is generated in India and, the waste generation 
rate ranges from 0.5 to 2.0 kg per bed per day.1 
IIn India uniform guidelines for practice in the 
country have been laid down under the Bio-
medical Management and handling Rules 1998.2 
The waste management programme in hospitals 

are in accordance to these guidelines and aim to 
minimize cross infection, improve the general hy-
giene in hospitals and minimize environmental 
pollution through proper treatment and disposal 
of waste.3 Persons at risk of exposure include 
health care facility employees (doctors, nurses, 
health care assistants, maintenance personnel and 
support personnel for waste handling, transporta-
tion and laundry), patients and their visitors, and 
waste management facility employees and scaven-
gers. Infectious wastes containing potentially 
harmful micro-organisms can infect hospital pa-
tients, health care employees, and patient’s visi-
tors.4 Healthcare workers have an important op-
portunity to manage the environmental effects of 
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their practices. Their efforts may seem small, but 
each step builds a base of sound behaviors and 
thinking that are necessary for the success of the 
whole.5 Moreover, practices that healthcare per-
sonnel begin their career with usually become hab-
its that are difficult to change thereafter. This indi-
cates the importance of addressing BMW man-
agement issues amongst health care person-
nel.6There is a considerable paucity of manage-
ment-strategy related research and context specific 
explorations of hospital staff perception regarding 
feasibility and accept-ability of HCWM interven-
tions and implementation strategies, particularly 
in rural hospital settings .7,8,9 

Educational intervention gives an opportunity to 
figure out ways to serve the problems, the idea is 
that the behavior gets increasingly intensive to re-
spond to the instructional or behavioral needs, to 
deliver the solution of the problems educational 
intervention is one of the best tool in effectiveness 
and cost effectiveness. 

 

METHODOLOGY 

We conducted a follow up study for a period of 
1 year (January–December 2013) in the Banga-
lore city hospitals The list of hospitals was ob-
tained from sulekha.com (6 month prior to the 
study) Convenient sample size of 550 was rec-
ommended, Based on strata population the city 
of Bangalore was divided into 4 zones, The 
hospitals were randomly selected from each 
zone till the required sample is met from each 
zone. The HCP’s included in the study were the 
Doctors, Nurses, Housekeeping staff, Laborato-
ry Technicians. 

A pilot study was conducted after reviewing 
previous studies and a Pre-tested, Semi-
structured questionnaire was designed (sepa-
rate for pre and posttest) keeping in mind the 
objective of the study and the variables. Initial-
ly the data was collected by interview method 
as pre-tested semi-structured questionnaire.the 
questionnaire had 20 questions to account for 
knowledge ,attitude and practice . The scoring 
was done into 3 categories 1) No knowledge 2) In 
adequate 3) Adequate10. Category 1 included 
scores <10, Category 2 included scores <15 and 
category 3 included scores >15. 

The category 1 and 2 were taken for posttest 
based on the necessity for intervention accord-
ing to the pilot study undertaken, A single ses-
sion was conducted with power point presenta-
tions on various topics with demonstrations of 
BMW equipments, procedures and color coded 
bags, followed by interactive session. the 

batches were divide in the frequency of 10-20 
depending on the convenience of the staff, each 
session was 2 hours of scheduled time apart 
from interactive session and the posttest evalu-
ation was done after a month with a separate 
questionnaire .

 

Data were entered and analyzed in statistical 
software package SPSS version 21. Descriptive sta-
tistics were used to describe the distribution of all 
variables.

 

 

RESULTS 

In our study we took 550 samples for the pre-test 
and 151 were taken for post-test. 

 

Table 1: Distribution of study subjects according 
to age, gender, work experience, training and de-
tails of HCP 

Characteristics Frequency (n=550) (%) 
Age in years 
≤40 315 (57.27) 
>40 235 (42.73) 

Gender   
Male 160 (29.1) 
Female 390 (70.9) 

Work experience in years   
<10 years 223 (40.5) 
>10 years 327 (59.5) 

Training Received   
Not received 333 (60.5) 
Received 217 (39.5) 

Details of HCP 
Doctor 165 (30) 
Housekeeping staff 115 (20.9) 
Lab tech 12 (2.2) 
Nurse 258 (46.9) 

 
In this study 57.27% were in the age ≤40 and 42.73 
% were in >40 age group, 40.5% were having <10 
year’s experience and 42.73% were having >10 
year’s experience, 60.5% were not received train-
ing and 39.5% were received training. And in this 
study 30% were doctors, 46.9% were nurses. 

Mean of Pre & post intervention of KAP score is 
13.99 & 17.61, with t-value (2.748) and there is a 
significance difference (<0.01) between pre inter-
vention and post intervention of KAP score. 

There is a significance difference (<0.01) between 
pre and post interventions based on work experi-
ence of more than 10 years and health personnel’s 
who received training programs. There is a signifi-
cance difference (<0.01) between pre and post in-
terventions based on age groups and gender 
group. 
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Table 2: Pre and post interventions KAP score based on work experience and training program 

Characteristics Pre-interventions  
KAP score (n=550) 

Post-interventions 
 KAP score (n=151) 

P-value 

Work experience    
<10 years 14.83±4.00 (n=223) 16.95±2.06 (n=43) <0.01 
>10 years 13.42±4.61 (n=327) 17.84±1.57 (n=108) <0.01 

P-value <0.01 <0.01   
Training received     
Not received 13.46±4.61 (n=333) 17.83±1.56 (n=39) <0.01 
Received 14.80±3.99 (n=217) 16.95±2.09 (n=112) <0.01 

P-value <0.01 <0.01   
 P<0.01 Highly significant; P value calculated by t test 
 

Table 3: Comparison mean of KAP score in pre and post interventions based on age and gender 

Characteristics Pre-interventions  
KAP score (n=550) 

Post-interventions  
KAP score (n=151) 

P-value 

Age    
≤30  15.60±2.91 (n=120) 18.45±1.21 (n=23) <0.01 
31-50  13.85±4.15 (n=278) 17.92±1.58 (n=22) <0.01 
>50 11.22±4.67 (n=152) 17.64±1.73 (n=99) <0.01 

P-value <0.01 <0.01   
Gender     
Male 16.60±2.04 (n=203) 18.95±2.35 (n=38) <0.01 
Female 12.92±4.69 (n=347) 17.61±1.74 (n=113) <0.01 

P-value <0.01 <0.01   
 P<0.01 Highly significant; ; P value calculated by t test 
 
DISCUSSION 

Findings of this study revealed that The mean age 
group of the sample was found to be 41.99 
years. The present study revealed that 40.5% of 
the health care personnel had ≤10 years of experi-
ence in their present job. 59.5% had ≥10 years of 
experience in their respective fields(Shown in ta-
ble-1). A similar study revealed that 101 (43.91%) 

had ≤10 years of experience.
11 

The findings of a 
similar study revealed that 29 (58%) had expe-

rience of 3 years.
12

 

Among the subjects of the present study 39.5% of 
the health care personnel’s had training and 70.5 % 
declared to have had no training whatsoever on 
medical wastes. When the averages between the 
pre-intervention test and post-intervention test are 
examined among the healthcare personnel’s who 
have attended one or more training courses, it 
will be seen that the averages are raised at the end 
of training. This situation leads us to think that the 
tests highlight a deficiency in the information lev-
el of the health care personnel that should be 
replerished with training programs. It may there-
fore be proposed to draw an effective waste man-
agement plan in hospitals, and have that plan con-
tinually implemented by training, so as to repair 
the information deficiency of healthcare person-
nel’s. From the answers to the question “How 
many times have you attended medical waste 
training programs?” put to the personnel partic-
ipating in the study, a significant statistical differ-

ence was found between the attendance status of 
the subject and the points he/she had scored in 
the pre-intervention and post-intervention tests 

(p<0.01) .In the study by EL-Sharkawy
13 significant 

improvement of good knowledge from 25 to 78% 
in the internship physicians, was seen after the 
educational intervention. In the study by El 

Sayed etal.
14

also, a statistically significant im-
provement in the nurses’ knowledge and prac-
tices about healthcare waste management, was 
seen after introduction of the intervention pro-
gram. The results of the present study too are con-
sistent with the conclusions of a multiple number 
of research study delving into the information 
level on medical waste of health workers 

waste.
15,16,17,18

 

This study provides an insight into what the hos-
pital staff perceives about HCP and their current 
practices, how do they act and react, what are their 
training and other needs, what is immediately 
possible and acceptable and what is not. The study 
found evidence of a gap be-tween theoretical 
thinking and actual practice. Awareness and pre-
paredness were satisfactory whereas clarity, up-
dating, involvement, emphasis, basic provisions 
and overall management appeared lacking. As the 
study explores perception of hospital staff about 
the HCP process right from generation of HC 
waste to its removal from the hospital, the gener-
ated information will be helpful in developing ap-
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propriate management strategies for improving 
HCP in many similar settings. 

The findings of the present study further indicate a 
need to improve involvement, knowledge, skills 
and capabilities of the hospital staff making it a 
part of organizational-culture-change. For this a 
multipronged strategy is needed with an emphasis 
on providing better facilities and training. Several 
interventions, for example posters, reminders and 
role-models, which had been suggested for im-
proving hand hygiene, were also suggested for 
waste management.19 

 

CONCLUSIONS 

To conclude this study the HCP’s were lacking the 
proper scientific KAP of the biomedical waste 
management which showed a significant im-
provement after single training programme. Re-
peated training at regular interval will only en-
hance the efficiency.  

 

RECOMMENDATIONS 

A very strict implementation of biomedical waste 
management rules is the need of the hour. It 
should be made mandatory for healthcare facilities 
to get their healthcare personnel trained from ac-
credited training centers. These training sessions 
should not become merely a one-time activity but 
should be a continuous process depending upon 
the patient input in different healthcare facilities. 

 

Study limitation 

The study was limited to few hospital only. The 
sample size might not be the exact representatives 
of the whole case so as to generalize the findings of 
the study. 

 

REFERENCES 

1. Remy, L. (2001). Managing Hospital Waste is a Big. Nasty 
Deal, Great Western Pacific Costal Post. 

2. The bio-medical waste (management and handling) rules, 
1998 ministry of environment & forests notification New 
Delhi, 1998, 20th July. 

3. Joshi SK. Quality Management in Hospitals. Ch. 43. Bio-
medical waste management program. New Delhi: Jaypee 
Publications; 2009. 

4. Biomedical Waste Management –Self Learning Document 
for Doctors, Superintendents & Administrators. Manual, 
Environment Protection Training & Research Institute, 
AndraPradesh, Pg 15,www.eptri.com. 

5. McVeigh P. OR nursing and environmental ethics. Medical 
waste reduction, reuse and recycling. Todays OR Nurse 
1993;15:13-18. 

6.  Violet N Pinto, Sumedha M Joshi, A comparative study of 
knowledge and attitudes regarding biomedical waste 
(BMW) management with a preliminary intervention in an 
academic hospital. Int. J. Med. Public Health, Jan-Mar 
2014;4(1)  

7. Hanumantha Rao P. Hospital waste management system—
a case study of a south Indian city. Waste Manag Res 
2009;27(4):313–321. 

8. Jahnavi G, Raju PV. Awareness and training need of bio-
medical waste management among under-graduate stu-
dents, Andhra Pradesh. Indian J Public Health 2006;50: 53–
4. 

9. INCLEN Program Evaluation Network (IPEN) study 
group, New Delhi, India Bio-medical waste management 
situational analysis & predictors of performances in 25 dis-
tricts across 20 Indian States. Indian J Med Res 
2014;139:141–153. 

10. Rekha Sachan, M L Patel, Anuradha Nischal “Assess-
ment of knowledge, attitude, and Practices regarding Bi-
omedical Waste Management amongst the Medical and 
Paramedical Staff in Tertiary Health Care Centre” Inter-
national Journal of Scientific and Research Publications. 
July 2012;2(7):1-6 

11. Sumi N. Study of bio medical waste management practic-
es in a private hospital and evaluation of the benefits after 
implementing remedial measures for the same. Journal of 
Communicable Diseases. 2010;42(1):39-44. 

12. Muduli K, Barve A. Challenges to Waste Management 
Practices in Indian Health Care Sector. IPCBEE. 
2012;32:62-67. 

13. El-Sharkawy GF. Effect of an educationl programme about 
medical waste management on awareness of internship 
physicians in Zagazig University hospitals. Zagazig J 
Occup Health Safety 2009;2:10-16. 

14.  El Sayed HS, Zakaria MA, Gheith NA. Intervention pro-
gram for nurses about health care waste management. Res J 
Med MedSci 2012;7:25-3. 

15. Vishal B, Swarn L, Mahesh M, Arvind A, Sanjay A, Uma S: 
Knowledge Assessment of Hospital Staff Regarding Bio-
medical Waste Management in A Tertiary Care Hospital. 
Nat J Community Med 2012;3(2):197–200. 

16. Suwarna Madhukumar, Ramesh G. Study about aware-
ness and practices about health care waste management 
among hospital staff in a medical college hospital, Banga-
lore. ijbms, April 2015;6(1). 

17. Lakshmi BS, Kumar P: Awareness about bio-medical 
waste management among healthcare personnel of some 
important medical centers in Agra. Int J Eng Res Tech 
2012;1(7):1–5. 

18. Şen I: Achieving waste control in a newly opened hospital, 
Yeni Acilmis Bir Hastanede Tıbbi Atık Kontrolunun 
Saglanmasi. 2009:513. 6th National Sterilisation Disinfec-
tion Congress Proceedings 2009. 

19. Joshi SC, Diwan V, Tamhankar AJ, Joshi R, Shah H, Sharma 
M, et al. Qualitative study on perceptions of hand hygiene 
among hospital staff in a rural teaching hospital in India. J 
Hosp Infect 2012;80(4):340–344. 


