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and environment in case of  indiscriminate management. 
All the hospital personnel are at a risk to get many fatal 
infections like human immunodefi ciency virus, hepatitis 
B virus, hepatitis C virus and injuries by these infectious 
materials. Wherever biomedical solid waste is generated, 
safe and reliable methods for its handling are therefore 
essential and hence due emphasis has been placed on 
segregation, safe collection, storage and treatment and 
fi nal disposal at site to minimize if  not eliminate the health 
hazards.

The Government of  India (Notifi cation, 1998)1 specifi es 
that Hospital Waste Management is part of  hospital hygiene 
and maintenance activities. This involves management of  a 

INTRODUCTION

The bio-medical waste (BMW) means any solid, liquid 
waste material, generated during the process of  diagnosis, 
treatment and immunization of  human being or animal. 
These waste materials could cause serious hazards to health 
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Abstract

Purpose: Biomedical waste (BMW) management seems to be neglected and usually ends up in a blame game as the generators 
keep blaming the housekeeping staff for the improper management and vice versa. The generators, i.e. doctors, paramedics 
forget the most important step of BMW management, i.e. segregation that compounds the problem of proper management of 
the same. In common parlance, people say the private sector is better than the public one.

Aim and Objective: To look at the differences in BMW management practices if any between the between major public and 
private hospitals of the Shimla city.

Methodology: Cross-sectional study was conducted in four major public and three major private hospitals of Shimla city 
respectively. We collected the data through predesigned interview schedules and observational survey checklist of International 
Clinical and Epidemiology Network.

Results: The mean hazardous BMW generated by the private hospitals was calculated to be 51.33 g/bed/day (standard 
deviation [SD] 34.96) in comparison to 191.5 g/bed/day (SD 93.83) for the public hospitals. There was a signifi cant difference 
in segregation of wastes in public and private hospitals with private hospitals showing results better in terms of segregation 
of wastes according to the guidelines. It revealed that none of the patient care areas had designated waste route inside the 
hospital. All the hospitals except one public hospital had central waste storage facility. None of the major private hospitals had 
facilities for treatment and disposal. None of housekeeping staff was using the personal protective equipment.

Conclusion: All major hospitals of Shimla city in the study area practiced poor management of BMWs. Major improvement 
was required in all the sectors of BMW management.
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range of  activities, which are mainly engineering functions, 
such as collection, transportation, operation/treatment 
of  processing systems, and disposal of  waste. However, 
initial segregation and storage activities are the direct 
responsibility of  doctors and nursing personnel who are 
engaged in the hospital. If  the infectious component gets 
mixed with the general non-infectious waste, the entire 
mass becomes potentially infectious.2,3

The actual BMW management situation in the democratic 
developing country like India is grim. Even though there 
are rules stipulating the method of  safe disposal of  BMW, 
hospital waste generated by Government Hospitals is still 
largely being dumped in the open, waiting to be collected 
along with general waste.4

In common parlance, people say the private sector is 
better than the public one. Looking into the existing 
scenario of  BMW management in the country and the 
fact that such a comprehensive study had not been done 
in Himachal Pradesh, this study was undertaken to look 
into the differences in BMW management practices if  any 
between the between major public and private hospitals 
of  the Shimla city.

METHODOLOGY

The study was conducted in the major public and private 
hospitals of  Shimla city. In the study area, there were 72 
health facilities that fell under the jurisdiction of  both 
the municipal corporation and Himachal Pradesh State 
Pollution Control Board, Shimla Head Quarter. The study 
comprised of  cross-sectional survey of  the personnel 
handling and monitoring the BMW and observational 
survey of  the four major public and three major private 
hospitals, the criteria for major hospital being the hospitals 
with more than 15 beds. The data was collected in three 
stages. In the stage one of  data collection, hospital 
superintendents/hospital administrators, ward sisters/sister 
in charge, chief  lab technicians and housekeeping staff  
of, respective hospitals, were interviewed. Stage two of  
data collection, comprised of  studying the waste handling 
and hospital waste management of  the public sector and 
private sector hospitals as per the observational checklist 
of  International Clinical Epidemiology Network.

In the stage three of  data collection, information was 
gathered on the quantity of  hazardous and non-hazardous 
waste material generated per bed per day on the basis of  
the three random visits conducted. An average of  the 
three measurements gave the quantum of  biomedical solid 
waste generated per bed per day in the public and private 
hospitals respectively.

The study was conducted through October 2009 to 
September 2010. The data so collected were entered and 
analyzed using SPSS 14 evaluation version. The results 
were expressed in percentages. The mean amount of  waste 
generated in the various hospitals was calculated with a 
standard deviation under 95% confi dence intervals. The 
results were described under segregation and collection, 
transport, storage, final treatment and disposal and 
quantifi cation.

The study did not involve any experimental diagnostic tests 
or administration of  medicines to participants. Written 
informed consent of  all participants was obtained before 
gathering any information.

RESULTS

The study was conducted in the seven major hospitals 
of  Shimla city namely, Indira Gandhi Medical College, 
Kamla Nehru Hospital, Deen Dayal Upadhyay Hospital, 
HP Government Dental College (Public hospitals) and 
Indus Hospitals, Shimla Sanitarium and Sri Ram Hospital 
(Private Hospitals).

During the study, 7 Hospital Superintendents/Hospital 
administrators/CEO/Vice President/Nodal offi cer, 52 
nursing staff  (Ward Sister/nursing in Charge), 13 lab 
technicians, 102 housekeeping staff, respectively were 
interviewed regarding the BMW management practices 
being followed in their respective hospitals. In order to 
verify the results of  the interview schedules, observation 
survey was conducted in total 107 patient care areas of  the 
respective hospitals.

Segregation and collection
Results of interview
Majority of  the nursing staff, chief  lab technician in both 
public and private hospitals stressed that there was strict 
implementation of  BMW management in the patient care 
area but labeling the name of  the patient care area was 
usually not done (Table 1).

The nursing in charges said that 45 (88.2%), 39 (90.7%), 46 
(88.5%) and 42 (85.7%) of  the patient care areas had yellow, 
blue, red and black waste bags in the correct position. In all 
the patient care areas supervised by nursing in charge in the 
private hospitals, the waste bags were correctly positioned. 
It was further told that BMW management guidelines were 
not present 50 (96.2%) in the areas supervised by them.

According to the chief  lab technicians, in 10 (83.3%), 8 
(72.7%), 8 (72.7%) and 9 (75%) of  the labs supervised 
by them had correctly positioned yellow, blue, red and 
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black bags respectively. In all the labs supervised by chief  
lab technicians private hospitals, only 2 (66.7%) and 1 
(50%) of  the labs had correctly positioned red and black 
bags respectively, whereas other colored waste bags were 
correctly positioned in 100 % of  the labs of  private 
hospitals. They also told that guidelines regarding BMW 
management were displayed in only 4 (30.8%) labs.

Observation survey fi ndings
There was signifi cant difference in segregation of  wastes 
in public and private hospitals with private hospitals 
showing results better in terms of  segregation of  wastes 
according to the guidelines, segregation of  wastes at the 
site of  generation and collection of  plastic waste unmixed 
in red bags (Table 2).

It was revealed that in nearly half  the patient care areas of  
the hospitals, containers with colored bags were not located 
at the site of  generation. There was no signifi cant difference 
in private and public hospitals as far as the position of  
containers with colored bags at the site of  generation was 
concerned. Observational survey revealed that only 7 (6.5%) 
of  the patient care areas had guidelines/charts displayed.

On Site Transport
Interview schedule results
All the housekeeping staff  interviewed in the various 
hospitals told that they closed the waste bags by tying the 
knot and carried them to the central waste storage facility 
in hands.

According to Hospital superintendents, all the hospitals 
except one were having separate/specifi c time schedule 

to remove infectious waste and general wastes from the 
wards. BMW was being removed from the patient care 
areas for storage/treatment and fi nal disposal in more than 
once a week, and the remaining hospitals were removing it 
as and when suffi cient quantity of  BMW accumulated. A 
dedicated waste route designated to avoid the passage of  
wastes through patient care areas was only in two of  the 
hospitals one in a private and public sector each.

Observation survey fi ndings
It revealed that none of  the patient care areas had 
designated waste route inside the hospital. Even the time 
of  removal of  infectious waste from non-infectious waste 
was different only in 8.4% (n=9) patient care areas and 
those 9 patient care areas belonged to public hospitals. 
In 6.5% (n=7) patient care areas only that too of  private 
hospitals (43.8% [n=7]) small buckets were being used to 
carry the wastes to the central storage facility but they were 
not labeled with the biohazard symbol.

Storage
All the hospitals except one public hospital had central waste 
storage facility. So it was excluded from the further analysis.

Table 1: Components of segregation and 
collection (interview schedule)
Ward sisters Private 

hospitals 
(I/c patients 
care areas) 
(n=7) (%)

Public 
hospitals 

(I/c patients 
care areas) 
(n=45) (%)

Total (I/c 
patients 

care areas) 
(n=52) (%)

P value

Labelled and signed
Yes 1 (14.3) 0 1 (1.9) 0.14
No 6 (85.7) 45 (100) 51 (98.1)

Strict implementation
Yes 4 (57.1) 34 (75.6) 38 (73.1) 0.57
No 3 (42.9) 11 (24.4) 14 (26.9)

Chief lab 
technicians

Private 
hospitals 

(n=3)

Public 
hospitals 

(n=10)

Total 
(n=13)

Labeled and signed
Yes 1 (33.3) 0 1 (7.7) 0.23
No 2 (66.7) 10 (100) 12 (92.3)

Strict implementation
Yes 2 (66.7) 8 (80) 10 (76.9) 1.00
No 1 (33.3) 2 (20) 3 (23.1)

Table 2: Components of segregation and collection 
(observational survey)
Components Private 

hospitals 
(patients 

care areas) 
(n=16) (%)

Public 
hospitals 
(patients 

care areas) 
(n=91) (%)

Total 
(patients 

care areas) 
(n=107) 

(%)

P value

Segregation of wastes
No 6 (37.5) 85 (87.9) 91 (85.1) NA
As per guidelines 6 (37.5) 4 (4.4) 10 (9.3)
NA 4 (25) 2 (2.2) 6 (5.6)

Segregated at the 
site of generation

No 6 (37.5) 80 (87.9) 86 (80.4) NA
Yes 6 (37.5) 9 (9.9) 15 (14)
NA 4 (25) 2 (2.2) 6 (5.6)

Biohazard labels
No 1 (6.3) 8 (8.8) 9 (8.4) 1.00
Present 14 (87.5) 75 (82.4) 89 (83.2)
NA 1 (6.3) 8 (8.8) 9 (8.4)

Bags not 3/4th full
No 0 12 (13.2) 12 (11.2) 0.34
Yes 12 (75) 70 (76.9) 82 (76.6)
NA 4 (25) 9 (9.9) 13 (12.2)

Syringe plunger 
collected in red bags

No 1 (6.3) 5 (5.5) 6 (5.6) 0.57
Yes 11 (68.8) 73 (80.2) 84 (78.5)
NA 4 (25) 13 (14.3) 17 (15.9)

Plastic waste 
collected in red bags

No 2 (12.5) 3 (3.3) 5 (4.7) NA
Yes 8 (50) 9 (9.9) 17 (15.9)
Mixed 5 (31.3) 65 (71.4) 70 (65.4)
NA 1 (6.3) 14 (15.4) 15 (14)

NA: Not applicable
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Storage areas were secured by lock and key in the hospitals 
except for one private hospital. Proper log book was not 
maintained for receipt and register of  the BMW at any of  
the hospitals although a designated person was there for 
the storage area. It was observed that the waste bags were 
not labeled with the site of  generation and were stored 
together except in one private hospital where they were 
stored separately.

Functional facility to weigh the waste was there in 4 (57.2%) 
of  the hospitals with the three public hospitals having it. 
The state of  cleanliness in the central storage facilities in 
all the public hospitals was poor. The private hospitals 
fared better in this aspect as 2 (66.7%) had central storage 
facility in a relatively better condition compared to the 
public hospitals.

Treatment and Final Disposal
Sharps management
Totally, 29 (56.9%) of  the nursing staff  said that in their 
patient care areas sharps were destroyed individually. The 
major reason behind the destruction of  sharps in bulk 
was found to be excess workload. Though sufficient 
disinfectant was available in 41 (80.4%) of  the patient care 
areas supervised by nursing staff, in only 5 (9.8%) patient 
care areas, the disinfectant solution was being replaced in 
each shift as per the guidelines.

In 3 (42.9%) of  the patient care areas of  the private 
hospitals supervised by nursing staff  sharps were destroyed 
individually whereas it was seen in 26 (57.8%) of  the 
patient care areas of  public hospitals according to the 
interview of  the nursing in charge. Only in 11.1% (n=5) 
of  the patient care areas supervised by nursing staff  of  
the public hospitals disinfectant solution for treating the 
plastic wastes was replaced as per guidelines. There was 
no signifi cant association with various aspects of  sharps 
treatment with type of  hospitals in relation to ward sisters/
nursing in charge.

Observational survey fi ndings
Totally, 74 (69.2%) of  the patient care areas had a 
functional needle destroyer easily available and 64 (59.8%) 
of  the patient care areas (Figure 1) were destroying the 
needles after every injection. Higher proportion of  the 
public hospitals patient care areas were performing better 
regarding sharps management.

Only two of  the hospitals (public hospitals) had a central 
storage cum treatment facility. Autoclave and shredder 
were available in both the settings. Only the plastic waste 
was treated with the machine, i.e. autoclaved and shredded 
and then it was being sold to a contractor for recycling 
measure. One of  the hospital was operating the machine 

twice weekly, and the other hospital was operating the 
machine on a daily basis for nearly 5 h.

There were no reports of  scavenging from these sites in 
any of  the two central storagecum treatment facilities. At 
only one of  the central storage cum treatment facilities, an 
open pit was there for sharps disposal of  the size of  10 × 
10 × 12 Cubic feet. A new pit had been constructed which 
was provided with a pipe for putting the sharps inside the 
pit and adding disinfectant to it.

Quantifi cation of BMW
The mean weight of  hazardous BMW/per bed/day came 
to be 131.42 g/bed/day (SD 102.09) of  all the hospitals. 
The mean hazardous BMW generated by the private 
hospitals was calculated to be 51.33 g/bed/day (SD 
34.96) in comparison to 191.5 g/bed/day (SD 93.83) for 
the public hospitals. There was no signifi cant difference 
between the mean hazardous waste generated in public 
and private hospitals.

DISCUSSION

BMW management requires diligence and care from a chain 
of  people, starting with the nurse or doctor who use the 
equipment and supplies that become waste, continuing 
through housekeeping staff  who carries away the waste, 
on to off-site transport companies, and fi nishing with the 
technology operator responsible for ensuring that residues 
are disposed of  in the correct way. If  any of  these are 
careless in their work or allow scavengers access to the 
waste, the chain is broken, and dangers follow.

The present study was conducted to compare the BMW 
management practices in public and private hospitals.

Segregation and collection
Difference was observed in the interview schedule results 
and the results of  the observational survey regarding 
various components of  segregation and collection except 
for labeling and signing on the waste bags. The difference 
clearly indicated the lack of  attitude on the part of  the 
nursing staff  in charge and chief  lab technicians in 
managing the segregation and collection in their respective 
supervised patient care areas.

Observational survey revealed that in the majority of  the 
patient care areas waste segregation was not done at the site 
of  generation, and even the guidelines were not followed 
in most of  the patient care areas. But the private hospitals 
performed signifi cantly better in regarding onsite waste 
segregation. Similar results were observed by Askarian 
et al.,5 Pandit et al.,6 Gupta et al.,7 Tsakona et al.,8 Pandit 
et al.,9 Bdour et al.10 and Abor and Bouwer11 respectively. 
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One of  the probable reasons may be the absence of  the 
containers with colored bags at the site of  generation as 
revealed in the observational survey.

In the present study, it was found that neither the guidelines 
were displayed in the majority of  the patient care areas 
nor were the waste bags labeled and signed before being 
transported to the central waste storage facilities. Similar 
fi ndings were seen by Verma et al.12 in Delhi.

Onsite Transport
There were contrasting results obtained from the interviews 
of  the hospital superintendents and the observational 
survey with the latter depicting that none of  the hospitals 
had designated waste route for the transportation of  BMW. 
Even the time of  removal of  infectious waste from non-
infectious waste was not different in the majority of  the 
patient care areas.

In the present study, it was revealed that all the housekeeping 
staff  used to transport the waste bags manually without 
using any trolleys (Figure 2). This practice exposed visitors 
and patients to possible contamination. Contrary to our 
fi nding better onsite transport facilities were observed in 
many studies.8,10,13,14

Storage
The characteristics of  storage locations have a direct impact 
on the environment and potential health risks at the hospital. 
Evidently, they must be well-disinfected and secured so that 
only authorized personnel can have access to them.15

Proper log book was not maintained for receipt and register 
of  the BMW at any of  the hospitals although a designated 
person was there for the storage area. Tsakona et al.8 and 
El Salam MMA16 also found the similar thing that all the 
central storage chambers had a limited access to only the 
personnel responsible of  waste handling.

It was observed that the waste bags were not labeled with 
the site of  generation and were stored together except in 
one private hospital where they were stored separately. 
Similar fi ndings were observed by Tsakona et al.8 and 
Rouyan et al.17

Functional facility to weigh the waste was there in 4 (57.2%) 
of  the hospitals with the three public hospitals having it. 
The central storage areas of  private hospitals were found to 
be better than that of  public hospitals in terms of  overall 
hygiene. But suffi cient cleaning was not done in any of  the 
hospitals that was found to be similar to other studies.10,16,17

Treatment and Final disposal
Encouraging results were seen in the sharps management 
in the present study as the sharps (needles) were being 

destroyed individually in large number of  the patient 
care areas. But in spite of  the suffi cient availability of  the 
disinfectant, its solution was not being replaced as per the 
guidelines in almost all the patient care areas.18

Only two of  the hospitals (public hospitals) had a central 
storage cum treatment facility. Autoclave and shredder were 
available in both the settings (Figure 3). Only the plastic 
waste was being treated with the machine, i.e. autoclaved 
and shredded and then it was being sold to a contractor 
for recycling measure.

Wastes from other hospitals in the present study used to 
come to the regional incinerator plant run by Municipal 
Corporation. The yellow bags containing soiled wastes was, 
of  the above-mentioned hospitals were also transported to 
this plant for incineration. Mixed waste was being treated 
incinerated daily and hence putting at risk the lives of  not 
just the technology operators but also the people living in 
the vicinity. Similar results were seen by Tsakona et al.8 and 
Bendjoudi et al.19 as large amount of  municipal wastes and 
liquids were incinerated with the infectious waste.

Quantitative analysis
The amount of  medical waste and the risks to waste 
handlers can be reduced effectively with proper waste 
handling, such as proper segregation and resource 
recycling.20,21,22

The waste generation rates ranged from 0.25 to 7.0 kg/
bed/day23 in seven European countries and the US, 0.4-5.5 
kg/patient/day24 in 12 developing and developed countries 
and 0.11–3.9 kg/bed/day25 at hospitals of  Japan, Turkey, 
US, Canada, India, Thailand, and Bangladesh.

In the present study, the mean weight of  hazardous solid 
BMW/per bed/day came to be 131.42 g/bed/day (SD 
102.09) of  all the hospitals. The mean hazardous solid 
BMW generated by the private hospitals was calculated to 
be 51.33 g/bed/day (SD 34.96) in comparison to 191.5 g/
bed/day (SD 93.82) for the public hospitals. There was no 
signifi cant difference between the mean hazardous solid 
BMW generated/bed/day in public and private hospitals. 
Similar fi ndings were seen in a study of  rural and urban 
areas of  U.T. Chandigarh, where the rate of  generation 
of  BMW varied from 0.06 kg/bed/day to 0.25 kg/bed/
day.26 Jang et al.27 also found similar BMW generation rates 
in Daejeon, South Korea. Even the other medical college 
in Himachal Pradesh i.e. Dr. R.P.G.M.C. Tanda had also 
reported a similar average waste generation/bed/day.28 
Bdour et al. and Abdulla et al. found higher BMW generation 
rate in their respective studies.10,14 The probable reason 
could be the availability of  data on infectious BMW only 
in the hospitals under study.
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CONCLUSION

All major hospitals of  Shimla city in the study area practiced 
poor management of  BMWs. Typically, handling of  these 
wastes was assigned to housekeeping staff  who performed 

all activities without proper training or guidance, and with 
insuffi cient personal protective measures. However, there 
were signifi cantly higher number of  needle/sharp induced 
injuries in housekeeping staff  of  public hospitals. Poor 
segregation and classifi cation procedures of  the generated 
wastes were observed at all of  the surveyed hospitals but the 
private hospitals performed signifi cantly better in relation 
to segregation of  wastes at the site of  generation. The 
infectious BMW was still being dumped and mixed with 
the domestic waste. Collection, internal transportation and 
storage facilities in the hospitals failed to meet the BMW 
(management and handling) rules 1998. Onsite treatment 
facilities (autoclave and shredder) were available in only two 
of  the hospitals that were operated by contractual staff  
having incomplete personal protective measures.

The most frequently used treatment for solid BMW was 
incineration; all the hospitals of  Shimla city. The effi ciency 
of  incineration practices was still questionable which might 
be adversely refl ected on the health of  the technology 
operators and surrounding communities.

Average generation rate of  hazardous BMW in the major 
hospitals of  Shimla city was found to be 131.42 g/bed/day 
(SD 102.09) of  all the hospitals. There was no signifi cant 
difference between the mean hazardous BMW generated/
bed/day in public and private hospitals.
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