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The study was conducted at healthcare establislsnoéribhaynagar Upazila of Jessore District in Badgsh to quantify
amount of medical waste (MW) generated from the ioadservices; determine physical composition of Mfidd out the
correlation of waste quantity with relevant factdadentify problems and develop future guidelingaxling management. The
average waste generation rate was 37.11 kg/hasfitaé kg/bed/day, and 1.90 kg/patient/day. Theatdmus waste was
recorded 9.71%, whereas, non-hazardous waste 90X9%consisted eight categories of waste maternidik vegetable/food
being the largest component (74%), and varied fogmitly (p<0.05) among other hospitals surveyed. The quaatityW was
positively correlated with the number of occupiei® (F=0.898, R0.05) and with the number of patientS£R.785, R0.05).
Separate legislation must be formulated to addtessssue of medical waste management as a segardatenmental mandate

and regular supervision of them are very much reecgs

Key words: Medical Waste, Health Care, Hazardous, Non-Hazerd@omposition

1 Introduction

Medical waste (MW) has been considered as oneeof th
major health and environmental concern in Banglades
over the last three decades (Biswatsal., 2011). Poor
management, lack of handling knowledge and unsfient
disposal of various health-care wastes pose sedoest
and indirect public health threats to health-cagespnnel,
nurses, technicians, waste workers, hospital visito
patients, surrounding communities and hence, the
environment (WHO, 1999; Tampliet. al., 2005). MW,
due to its content of hazardous substances sudteas/
metals, PCBs, chemical solvents and preservatpeses
serious threats to environmental health such as, ai
pollution through release of toxic pollutants (edipxin),
water pollution through surface run off and infilfion of
leachate into water bodies and underground aquifer
(Klangsin Pet al., 1998; Levendis Yet al., 2001). The
hazardous substances include pathological and tiofec
material, sharps, and chemical wastes (Askariagt lél.,
2004, Mato RRAMet al., 1999, Henry Get al., 1996). In
hospitals, different kinds of therapeutic procedufee.
cobalt therapy, chemotherapy, dialysis, surgeryivelsy,
resection of gangrenous organs, autopsy, biopsya pa
clinical test, injections etc.) are carried out aesult in the
production of infectious wastes, sharp objectsjoative
wastes and chemical materials (PrisstAl., 1999). MW
may carry germs of diseases such as hepatitis BAHDE.
Improper medical waste management (MWM) is alarming

Corresponding author: Md. Lokman Hossain, Tropical
& International Forestry, University of Goettinge3i7077
Gottingen, Germany, E-mail: lokmanbbd@gmail.com,
Cell: +4915217901197.

85

in Bangladesh and it poses a serious threat taghbélth.

A variety of methods are used by the medical faedito
dispose of waste. These included burning, buriling,
dumping, reuse and removal by municipal bins. Ther®
clear guidance to segregate wastes and ensureptiopier
disposal. Most hospitals collect all wastes togetaed
dump in a common place. Those places are roadsides,
hospital surroundings, dustbins of city corporation
Corporation’s drum. Waste is placed in dustbinpleor
poured down drain to the main sewer. Also, saliagsh x-
ray water, syringes, vials, slides, empty packats lzottles
are collected and sold. But MWM should follow st¢ifa
methods such as on-site incineration, autoclaviaggd
steam disinfection.

MW contains highly toxic metals, toxic chemicals,
pathogenic viruses and bacteria (CoroBeét al., 2002,
Muhlich M et al., 2003, Chintis \&t al., 2004), which can
lead to pathological dysfunction of the human body
(Sigsgaard Tet al., 1994, Ray MRet al., 2005). MW
presents a high risk to doctors, nurses, techrscian
sweepers, hospital visitors and patients due tdtrarp
management (Massrouje HTN, 2001, BecheretSal.,
2002). It is a common observation in Dhaka Cityt {haor
scavengers, women and children collect some ofvitAés
(e.g. syringe-needles, saline bags, blood bag9 étc.
reselling despite the deadly health risks. It lasylbeen
known that the re-use of syringes can cause theadpof
infection such as AIDS and hepatitis (Tamplin 8Aal.,
2005). The collection of disposable medical items
(particularly syringes), its re-sale and potentialuse
without sterilization could cause a serious disdaselen
(WHO, 2002). The safe disposal and subsequent
destruction of MW is a key step in the reductiorilloess
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or injury through contact with this potentially leadous
material, and in the prevention of environmental
contamination (Blenkharn JI, 2006). The transmissid
blood-borne viruses and respiratory, enteric arftitssue
infections through improper MW disposal is not well
described (Priiss & al., 1999). The management of MW
therefore, has been of major concern due to paigntiigh
risks to human health and the environment (Da SUlizaet

al., 2004, Mukesh Y, 2001).

Proper management of MW is crucial to minimize
health risks. The improvement of present waste
management practices for Healthcare establishni¢®@E)
in Bangladesh will have a significant long-term aapon
minimizing the spread of infectious diseases. M\Wunes
specialized treatment and management from its sotarc
final disposal. Simply disposing of it into dustbjrdrains,
and canals or finally dumping it to the water resér,
fellow land, road side canal of outskirts of theéyGQioses a
serious public health hazards. Thus, there is a rtee
initiate a concentrated effort to improve the MWM t
reduce the negative impact of waste on: (a) enwient;

(b) public health; and (c) safety at health carelifees.
There are different types of MWM systems (incinierat
steam autoclave disinfection, microwave disinfectiand
mechanical/chemical disinfection) in different ctigs
(Askarian Met al., 2004, Mato RRAMet al., 1999, Patil
GV et al., 2004, Mato RRAMet al., 1997, Tudor Tlet al.,
2005, Miyazaki Met al., 2007, Borg MA, 2006). Although,
MW disposal options are not completely risk-frées tisks
can be minimized with care (Blenkharn J, 2006). rioper
disposal of MW may include to damage of humans by
sharp instruments, diseases transmitted to humans b
infectious agents, and contamination of the envirent by
toxic and hazardous chemicals (LeetBl., 2002, Jang YC

et al., 2006, Abdulla Fet al., 2008).In India, infectious
hospital waste could range from 15 to 35% dependimg
the total amount of waste generated (BAN & HCWH,
1999). In Pakistan, about 20% of hospital wasfeusd to

be potentially infectious or hazardous (Agarwal 98P
Improper disposal may be hazardous if it leads to
contamination of water supplies or local sourcesdulsy
nearby communities or wildlife. MWs, therefore, pssisk

of individuals, communities and the environmentnifit
carefully handled (Akteet al., 1998). Moreover, MW is
potential reservoirs of different pathogenic orgams and it

is evident that microorganism loads in MWs is saler
times higher than that of the general wastes (Matshal.,
2004). The management of MW therefore, has been of
major concern due to potentially high risks to harhaalth
and the environment (Da Sihehal., 2004; Mukesh, 2001).

In developing countries, Healthcare wastes have not
received sufficient attention. In many countrieazdrdous
and Healthcare wastes are still handled and dispo$e
together with domestic wastes, thus creating at drealth
risk of municipal workers, the public and the epniment.

In Bangladesh, MWM systems to reduce the environaten
and public health risk are grossly inadequate (&8dnk,
2002, PRISM Bangladesh, 2005).

In Bangladesh, wastes generated in most urban and
rural areas are disposed of by open dumping ireeithw
depressions or high areas for natural degradadM
should be carried out in appropriate way like iecation,
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autoclave disinfection, microwave disinfection, and
mechanical/ chemical disinfection. As a result twl
underlying the waste is contaminated by pathogenic
microorganisms, heavy metals, salts and chlorinated
hydrocarbons. Bangladesh is a densely populatedtrgou
which lacks health facility for the people (Morsheidal.,
2004). Rapid growth of urbanization degrading thiean
environment and placing a serious threat to theirraht
resources and consequently holding back equitable
sustainable development (Sujaudeiral., 2008). In urban
areas hospitals are dependent on unreliable wabeetion
services from the city corporation/municipality, evhas in
rural areas, the HCEs have to find their own diapos
solutions. A variety of methods including burnirgyrial,
selling, dumping, reuse and removal in municipaishare
generally used by these medical facilities to digpof their
waste materials. Most hospitals collect all wastgeamals
together and dump them in a common place suchas th
roadside, hospital surroundings or dustbins/druros f
collection by the waste management service. Wasti
some instances, resold or poured down the draon the
main sewer (Akter, 2000).

MWs account for a very small fraction, about one
percent of the total solid wastes generated in Balegh
(World Bank, 2002). However, when this tiny amount is not
handled properly, it gets mixed with domestic salidste,
and the whole waste stream becomes potentiallyrtiozs.
Until recently, there was no system for proper MVitM
Bangladesh to protect environmental health hazéirdsas
generally disposed of in the same way as ordinamestic
waste. But, very recently, government is tryinglévelop a
system to handle MW properly. Healthcare waste (H@WV
defined as the total waste stream from a healthfeaikity
(HCF) that includes pathological wastes, textilairstd
with blood, cotton pads, used syringes, brokenldmtind
glass, paper, cans and other metals, vegetablétulind
sharp instruments. Almost 40kg/bed of HCW is getirgga
each year in Bangladesh (Akteral., 1998). Dhaka itself
generates 0.8-0.67 kg/bed/day of HCW out of whi@60
1.52 kg/bed/day and 0.1-0.3 kg/bed/day are nonrtama
and hazardous, respectively (Rahmenal., 1999).The
HCEs in Dhaka and Khulna city are about 250 and 60,
respectively including public, non-profit and forefit
HCEs. Of these, more than 98% simply dispose of the
waste into the dustbins of city corporations. Majortions
of private healthcare services do not have theiredu
registration provided with the related authoritibke
Directorate of Health Services or Department of
Environment (Rahman and Ali, 2000).

MW management is a branch of the waste management
field which focuses on medical and clinical wastaste
generated in medical facilities like hospitalsnids, and
nursing homes. There are a number of issues utgM&V
which must be addressed by the waste management
agencies which handle it, and several governmeat® h
laws specifically pertaining to MW which are desgnto
ensure that it is properly regulated. The improvetia
present waste management practices for HCEs in
Bangladesh will have a significant long-term impact
minimizing the spread of infectious diseases. Thuss
necessary to study the characteristics and manageofhe
MW in Bangladesh. Until, there was no system faper
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MWM in Bangladesh to protect environmental health
hazards. This study attempts to make a movie is thi
direction.

Bangladesh is one of the most densely populateth sou
Asian countries with more than 150 million populat
overburdened with MWs, industrial wastes, municgld
wastes, sanitation congestion, lack of water supply
pollution, traffic jam, and with all, an obvious
unsustainable environment. Research in the aréas o
MWM has been wide nationally and internationallfaefe
is no policy or guideline for present MWM system by
government, and no concrete regulation has been
established yet. Bangladesh government has premared
action plan 2011-2016 for management of MW at publi
and private hospitals. However, very few studiesewe
conducted in this field in Bangladesh. In ordedé&al with
the prevailing situation in a planned way, proptedsg is
required to analyze the MWM scenario of Bangladésis.
necessary to quantify the amount of waste generased
well as the current MWM practice so as to identifie
problem and future prospects. This study attenptedke
a move in this direction. The study was conducted t
quantify the total amount of MW generated from the
medical services; determine the physical compasitid
MW; find out the correlation of waste quantity with
relevant factors; identify the problems and devéfiature
guideline regarding management.

2. Materials and Methods
2.1 Background information

Abhaynagar is the second largest Upazila in Jessore
district of Bangladesh. The rapid increase in hadgi
clinics, diagnostic labrotaries etc at Abhaynagaratila
exerts a tremendous impact on human health ecolaggl
areas of Abhaynagar Upazila are 246 square kilomete
having a population of approximately 0.235 million
(Source: Abhaynagar Upazila Parishad). To provide
primary health care services to the dwellers, Ablbagar
Upazila has been operating 17 Health Care Estabésls
(HCEs). Beside, Abhaynagar Upazila Health Compkex,
number of private hospitals (or clinics) is opergtin the
Upazila to ensure quality health services for theatila
dwellers. Unlike the ordinary household waste, M®V i
highly infectious and hazardous. They may carryrgeof
dreadful diseases like hepatitis B, C and HIV/AIDS.
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Figure 1: Map of study area (Source: Abhaynagarzip&arishad)
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2.2 Selection of the study area

Out of 17, 12 HCEs were selected purposively based
interviewee’s willingness to provide information. A
detailed of the selected HCEs has been shown ileTab

Table 1: List of the studied HCEs at Abhaynagar Zilpa

Name of HCES Name and number of ward

Abhaynagar Upazila Health Complex  Nurbag (3)
Fatema Private Clinic Hospital road (£
Noapara Surgical Clinic Hospital road (¢

Al - madina Hospital Rajghat (3
Noapara Sisoo Clinic Noapara (1
Shopner Setu Clinic Noapara (2
Surjer hasi Clinic Pirbari Noapara (.
Aarogo sadan (pvt.) Clinic Upazile (3)
Ma o Sisoo (pvt.) Hospital Mahakal (2
Ar -Rahman Hospital Professor para(
Niramoy Clinic Taltola (4.
Arban Primary Health Care Baghutia (5

Total 37

2.3 Methods

The study was carried out from September 2009 to
February 2010. The methodology of the study indude
empirical field observation and field level datdlection
through inventory, questionnaire survey and intma
with formal and informal ways, a review of related
literature etc, to observe the physical composibbMW;
and to collect information regarding quantity andhlity of
MW. Data were also collected through both direct
observations and interviews with different offisiaf the
studied HCEs. Waste materials from a hospital asale
were analyzed (sorting, segregating, and weightthgge
times for each HCE in three successive months.\ildste
materials of a particular HCE were collected anighd.
The types of MW were then segregated and the fallgw
items were weighted again.

Glass = glass/vial/bladeNeedle = needle;Textile
textiles/cotton/bandage/gauze/net;  Rubber
rubber/gloves;Plastics = plastic/syringe/saline bag/urine
bag/ blood bag/polytheneéPack = packaging materials;
Paper = paperVegetable= vegetable/food waste/others.

2.4 Questionnaire survey

An extensive questionnaire survey was provided|evhi
in-depth interviews with nurses and different rexpents
in HCE allowed a greater understanding of the waste
management system within each surveyed HCE. The
collected data for this study were analyzed to esklthe
central issues of hospital waste management itioeléo
the generation of wastes from different sourcesddition
questionnaire included a number of attitudinal tjoes
aimed at examining peoples’ awareness and atttwdard
the problems and management of MW (MW).

2.5 Data processing and analysis

The data obtained from the different hospitals were
coded and compiled in the memory of the computbrth&
data were analyzed statistically (frequency distidn,
analysis of variance-ANOVA and Duncan Multiple Rang
Test) by using the computer software package Maftos
Excel and the Statistical Package for Social S&dB£SS)
14,
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3 Results and Discussions
3.1 MW generation

A total of 277 sample beds of 12 studied hospitals
indicates that an average 1.56 kg (total wasteospital
divided by number of patients) of wastes per beddag
was generated at Abhaynagar Upazila. MW genergtésn
hospital, per bed and per patient per day at Abhgzar
Upazila is shown in table 2. The statement of #wult of
261 samples patient revealed that per patient total
healthcare waste generation was 1.90 kg per dag. Th
highest amount (2.04kg/bed/day) of waste generated
Noapara Surgical Clinic, whereas, lowest (1.33 &d/bay)
in Al-Madina (Pvt.) hospital. It also revealed ttia¢ rate of
MW generation varied significantly (R0.05) in different
hospitals. The waste generation per hospital wad137
kg/day. Moreover, the waste generated by doctarses,
people involved in medical services and by thenaiets
of the patients were all contributing to the wasteam for
a particular hospital. The number of patients wamél to
be less than the actual number of beds in almbsi ahe
hospitals except Abhaynagar Upazila health complest
general hospital. But, in case of Abhaynagar Upazdalth
complex and general hospital, the authority hadrtange
more beds even on the floor because the numbeatigfns
was greater than the actual number of beds, which
sometimes created havoc and hampered the medical
services and thereby deteriorate condition forhbspital
management. The prime reason was numbers of patient

load was more in above two hospitals and thesethare
public hospitals. Akter (2000) stated that the MW
generation per bed per day in Bangladesh, India and
Pakistan were 0.1, 0.2 and 0.1 kg, respectively.cBpita
MW generation in Mumbai and Tanzania is 0.19-1.8 an
0.02-0.14 kg respectively (Coad and Christen, 129@)) in
Karachi is 0.28-0.99 kg while studying the MWM inet
capital city of Mongolia revealed that a total amb@.65
tones of MWs are produced each day in Ulaanba@t@8 (
tons of MWs and 1.87 tons of general wastes). Maeo
MW generation was recorded 0.67-0.8 kg per beddpgr

in Dhaka (Rahmart al., 1999) and 0.93 kg per bed per
day in Sylhet. Pruset al., (1999) reported per capita MW
generation in high income, middle income and loeome
countries to be 1.1-12, 0.8-6 and 0.5-3 kg, respaygt The
MW generation rate per kg per patient per day iae th
inpatient services of public healthcare facilitieas 1.4-3
times higher than in the outpatient servicesO(B1). The
waste generation rate in India ranged between id52akg

per bed per day. It is estimated that annually &lfo83
million tons of wastes are generated in India (Patid
Shekdar, 2001). Dhaka medical college hospital and
Bangabandhu medical college hospital generate abdut
tons per day (6392 kg per day) of healthcare wasteésh

has studied by PRISM Bangladesh (2005). Abhaynagar
Upazila Health Complex generates 76.67 kg wastalpgr
whereas 1.53 kg MW was generated per bed per day.

Table 2: Summary of GeneratMWs at Abhaynagar Upazilla, Jessore, Bangla

. No. of WGR WGR Average No. of WGR
Name of the hospital bed (Kg/Hospital/day) (Kg/Bed/day) Patients/Day (Kg/Patient/day)
Abhaynagar Upazilla health Complex 50 76°67 1.53 72 1.06
Fatema (Pvt.) Clinic 25 37.83 1.49*¢ 22 1.71
Nowapara Surgical Clinic 30 61.33 2.04 24 2.57
Al Modina Pvt. Hospital 25 33.33 1.3% 21 1.59
Nowapara Shishu Clinic 20 2967 1.48"¢ 15 1.98
Shopner shetu Clinic 22 3383 1.51¢ 17 1.97
Shurjer Hasi Clinic 10 18.67 1.86 8 2.38
Arogya Sadan Pvt. Hospital 20 30°33 1.51° 17 1.79
Nowapara Ma o Shishu Pvt Hospital 20 36.33 1.81° 18 2.02
Ar- Rahman Hospital 20 29.53 1.46" 18 1.63
Niramay Clinic 15 26.33 1.758° 12 2.20
Urban primary Health care 20 32%7 1.63¢ 17 1.93
Total 277 37.11kg (Avg) 1.56 (Avg) 261 1.90 (Avg)

*Mean followed by the same letter (s) in the same column do not vary significantly (p<0.05), according to DMRT (Duncan Multiple Range Test)

3.2 Physical composition of MWs

Table 3 reveals the physical composition of MW
generated by all hospitals at Abhaynagar Upazilathe
eight different types of wastes segregated varied
significantly (P<0.05) among 12 different medicahsces.
Glass/vial and ampoules/blade was found the highest
(5.78kg) in Abhaynagar Upazila Health Complex ahd t
lowest (0.67kg) in Surjer Hasi Clinic. The study
sufficiently proved that a substantial portion ofAMwas
vegetable/food waste.

Figure 2 indicates the percentage of segregatet it
MW at Abhaynagar Upazila. Among all the eight
segregated items of MW, vegetable/ non-hazardowstewa
was found the highest (74%) portion of MW and ihedst
(1%) portion was packaging materials. Next to this,
glass/vial and ampoules/blade and plastic/ syrirsgdihe
bag/ urine bag/ blood bag/ polythene and paper Voensd

88

8%, and 2% and; textile/ cotton/ gauge/ bandage/3fe
respectively. Patil and Shekdar (2001) while stodyihe
management of MW in India explained that the salabste
from the hospitals consists of bandages, linen atier
infectious waste (30-35%), plastics (7-10%), digds
syringes (0.3-0.5%), glass (3-5%) and other geneastes
including food (40-45%). MW in the developing cotes

can be classified into two broad categories, namely
hazardous waste (infectious waste, sharps, paticalpg
pharmaceutical, geno-toxic, chemical, and radivacti
wastes; pressurized containers; and, waste withigh h
concentration of heavy metals) and non-hazardoustewa
(waste from catering services, waste from admiatiste
establishments, packing materials, etc) (Rahman Alnd
2000).The findings of the present study also cdiaci
Mohee (2005), who reported that around 90% of hakpi
waste was general waste materials that had similar
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properties to domeist waste. There is still a lack
specialized services for the collection and finiapdsal ol

MW at Abhaynagar Upazila.

Table 3 Physical composition (HCW generated by different hospitals at Abhaynagar U

Name of hospitals - Kg/day -
Glasg Needlé  Textile®  Rubbef Plastic Packag® Papef  Vegetable$
Abhaynagar Upazila Health Complex 578 0.20° 2.38 3.27 6.13 0.94 1.7¢ 57.3F
Fatema Pvt. Clinic 1.83 0.04 1.49 0.37%¢ 1.38% 0.2¢° 148 3050
Nowapara Surgical Clinic 1.48 0.05¢ 217 0.54< 1.39¢ 0.27%" 1.41°  54.0F
Al Madina Pvt. Hospital 0.87 0.01¢ 0.42 0.1& 0.5% 0.20" 047  31.0%
Nowapara Shishu Clinic 0.85 0.06° 0.84 0.56™¢ 1.40°°¢ 0.30" 0.78'  24.88°
Shopner shetu Clinic 1.96 0.04° 0.93*¢ 0.67 1.82 0.239" 153 26.84°
Shurjer Hasi Clinic 0.70 0.41° 1.22° 0.5 1.34% 0.6 137 1256
Arogya Sadan Pvt. Hospital 1%1 0.10¢ 1.5 0.63° 1.13¢ 0.17 154 2393
Nowapara Ma o Shishu Pvt Hospital 157 1.23 1.87 0.59°¢ 1.36 213 091"  26.67°
Ar- Rahman Hospital 0.67 0.49 141 0.52*¢ 0.89"* 0.279 126 2880
Niramay Clinic 1.78 0.08¢ 0.97¢ 0.43< 1.43° 0.7¢ 149" 19.80
Urban Primary Health Care 198 0.01¢ 0.68" 0.41%% 117 113 1.31°  20.98

*Mean followed by the same letter (s) in the same column do not vary significantly (p<0.05), according to DMRT (Duncan Multiple Range Test)

Glasg =Glass, Vial, and Blade; Needke Needle; Textil® = Textile, Cotton, Bandage and Gauge; RubbdRubber and Gloves; Plas® = Plastic, Syringe, Saline
bag, Urine bag, Blood bag and Polythene; Padkadrackaging materials; PaperPaper; Vegetablés Vegetables, Food wastes and ott

3.3 Hazardous and non-hazardous wastes
The present study reveals that almost 90.29% of
was non-hazardous in nature, wherdélas rest (9.71%) we
hazardous which was shown in Fig®eThis finding is in
agreement with Mohee (2005) who reported that at
90% of hospital wastes were gen wastes similar in
properties to domestic wastes and the remaining
infectious wastes. Prussal., (1999) found that >-25% of
MWs were termed as infectious, pharmaceut
radioactive and chemical wastes which may produ
variety of health and eimonmental risks
0%
HGLASS
3% 4% B NEEDLE
TEXTILE
1%  mRUBBER

74% W PLASTIC
2% mPACKAGE
PAPER

VEGETABLES

Figure 2: Physical composition of medical wastAltaynagar Upazi

The amounts of hazardous and #fmzardous wastes at

AbhaynagarUpazila were shown in Table 4 an. The
hazardous waste generated per hospital per bedper
patient at Abhaynagar Upazila area was found ttower
than the norkazardous waste generated per day.
average quantity of hazardous waste generated &ach
hospital was 3.61 kg per day¥ach hospital generat
0.16kg hazardousaste per bed per ai0.19 kg per patient
per day (Table 4)n contrast, on an average, 33.50 kg-
hazardous waste was generated from each hospitdbge
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The average amount of ndmzardous waste per bed per
day and per patienper day was 1.46 kg and 1.70
respectively (Table 5)These results support Rahrret al.
(1999) who reported 0.2:3 kg of infectious waste per b
per day in Dhaka city where, the non-hazardous waste
was 0.661.52 kg per bed per y. The present finding is
also in agreement with Coad and Christen (1999)
recorded 0.10.74% kg/capita per day of hazardous wi
and 0.070.6 kg/capita per day of n-hazardous waste in
Mumbai city. In some countries, where adequate e
management ystems are in place, the percentage
hazardous MWs ranges from-20% (Mohee, 2005).

3.4 Correlation between quantities of MW with relevant
factors

The rate of production of hospital waste depend:
different factors such as number of beds, type edical
services provided by the hospital, patients’ ecdep
social and cultural status, and regional conditidnthe
hospital (Askariaret al., 2004). Correlation analysis w
also employed to identify the degree of associdbiemveer
waste generatiorate and different related factors (num
of beds and patients, Figure 4 anc

The generation of MW at Abhaynagar Upazila
found to be positively correlated with number ofiberxy
=0.898, P<0.05), which means the higher numbéedfin
a medicakervices the more the generation of MW. Nurr
of patients was also found to be positively coteslarxy =
0.785, P<0.05) with the generation of MW. This s
that the higher the number of patients the larder
quantity of MW generated each year. e equations
obtained from these relation were y = 0.865x + A&8ad y
= 1.541x + 1.519 where Y was the number of ocalj
beds and X was the total fresh weight (kg) in Féghranc
number of patients in Figure 4. The present fingliage
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also in agreem# with Mohee (2005) and Bdoiet al.
(2004) who studied MW characteristics in differergdical
institutions in Mauritius and northern part of Jam¢
respectively while exploring different types of fais
which influence the generation of MW.

Waste andits management has lately become
pressing topic in Bangladesh. The European Comaoni
stated that waste management is the largest gomgldem
in the environmental protection sector. Waste gatimr is
also affected by a number of factors commo
geographical location, season of the year, sizeospital,
proportion of in and oupatients; type of institution ar
specialization; available waste segregation opti
proportion of use of reusable items; social staifighe
patient (i.e. income, livig standard, awareness ab
diseases); and, also the prosperity of the coyMato and
Kassenga, 1997). Communal landfills receive t
communal and other waste including hazardous MVt
means a large quantity of various wastes ends ughe

enviromment due to negligence, but also due to the lac
integrated waste disposal solutio

90.29%
100.00%

80.00%

60.00%

40.00%

9.71%

20.00%

0.00% T 1
Hazardous Non-Hazardous

Figure 3: Percentage of Weight of Hazardous anc-Hazardous MW

Table 4: Amount of Hazardous waste at Abhaynagazilg

Hazardous waste (Kg)

Name of the Hospital Hospital/ day Per patient /day Per bed/ day
Abhaynagar Upazilla health Complex 6.56" 0.09 0.13
Fatema (Pvt.) Clinic 4.10 0.19 0.16
Nowapara Surgical clinic 5.80° 0.24 0.19
Al Modina Pvt. Hospital 3.40° 0.16 0.14
Nowapara Shishu clinic 3.10° 0.21 0.16
Shopner shetu clinic 3.40° 0.20 0.15
Shurjer Hasi clinic 2.2¢0° 0.28 0.22
Arogya Sadan Pvt. Hospital 2.9¢° 0.17 0.15
Nowapara Ma o Shishu Pvt Hospital 3.20° 0.18 0.16
Ar- Rahman hospital 2.90 0.16 0.15
Niramay clinic 2.60° 0.22 0.17
Urban primary health care 3.10° 0.18 0.16
Average 3.61 0.19 0.16

*Mean followed by the same letter(s) in the same column do not vary significantly (p<0.05), according to DMRT (Duncan Multiple Range

Test)

Table 5: Amount of Nc-Hazardous waste at Abhaynagar Upazila

Non-hazardous waste (K

Name of the Hospital

Hospital/ day Per patient /day Per bed/ day
Abhaynagar Upazilla health Complex 70.1F 0.97 1.40
Fatema (Pvt.) Clinic 33.23 151 1.33
Nowapara Surgical clinic 55.5% 231 1.85
Al Modina Pvt. Hospital 29.93¢ 143 1.20
Nowapara Shishu clinic 26.57°¢ 1.77 1.33
Shopner shetu clinic 29.93% 1.76 1.36
Shurjer Hasi clinic 16.47 2.06 1.65
Arogya Sadan Pvt. Hospital 27.43% 1.61 1.37
Nowapara Ma o Shishu Pvt Hospital 33.13 1.84 1.66
Ar- Rahman hospital 26.43% 1.47 1.32
Niramay clinic 23.73¢ 1.98 1.58
Urban primary health care 29.57°¢ 1.74 1.48
Average 33.50 1.70 1.46

*Mean followed by the same letter (s) in the same column do not vary significantly (p<0.05), according to DMRT (Duncan Multiple Range Test)
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Figure 5: Relation between no. of beds and totalica¢ waste at
Abhaynagar Upazila

3.5 Scenarios of MWM
3.5.1 MWM: A recent past scenario

Until recently (April 2007), there has been an ioger
procedure of MWM at Abhaynagar Upazila. No hospital
segregated their generated wastes, except a wenMe/s
need to be segregated separately according to their
characteristics at the point of generation (Prussale
1999). In some hospital, all the hazardous wastesew
found to be separated from the non-hazardous \stst@m
at the site of production, but during disposal he t
Abhaynagar Upazila dustbins the wastes were themdni
together. In all of the hospitals, pharmaceuticaktes and
pressurized containers (e.g. inhalers, spray campweere
disposed along with the general waste. The integling
of hazardous wastes with general waste in the taddpia
heart to environment. Field survey identified tlavery
few private hospital used to collect their in-housaste
systematically.

3.5.2 New approach of MWM

There are a number of guidelines for the management
of hazardous waste materials from medical instingi
Medical facilities in different hospitals in Bandkesh are
characterized by inadequate and inappropriate eefus
storage facilities, lack of refuse collection sees,
improper disposal methods and inadequate
inappropriate protective gear for refuse handldrs.
Bangladesh, proper MWM is a new phenomenon and

and
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Government of Bangladesh is trying to develop a aed
modern approach to deal with the MW properly.

PRISM Bangladesh with the financial support from
Canadian International Development Agency (CIDA¥ ha
recently developed a disposal facility for low cddw
treatment and management in different city. The O@€
allocated one acre (0.405 hectare) of land in Mitaa
dumpsite near the city limit for the final disposdl MW
(PRISM, Bangladesh, 2005)

3.5.3 Current trend of MWM and its deficiencies at
Abhaynagar Upazila
The growing number of hospitals, clinics and
diagnostic laboratories at Abhaynagar Upazila exert
tremendous impact on public health and environmatt.
of the hospitals, clinics and diagnostic labora®riare
considered here as the HEC. Like ordinary household
waste, MWs are generally dumped into dustbins. The
dustbins are either within hospital premises orsiolat the
hospital. Waste from operation theaters, laboresoand
hospital kitchens are also dumped into the saméohss
This waste is then collected from Upazila authotiy
trucks and carried to the landfill area for fin@mbsal. It is
reported that even body parts are dumped on tketstby
the HCE. The liquid and solid wastes containingandaus
materials are simply dumped into the nearest dain
garbage heap respectively.
Due to urbanization in Bangladesh has resultedealth
care facilities in urban centers improving fasteart those
in the rural areas. Waste management systems iarliz
areas are already overburdened. Hence, an additwath
due to mixing of hazardous waste from HCEs aggesvat
the problem. Separate systems for disposal of H@ktev
are available in only a few establishments.
The drawbacks in the existing management system are
¢« Haphazard collection of wastes increases the dgyanti
of hazardous waste
* Non-availability of treatment and processing desice
compatible with waste generation
¢ Lack of common treatment and processing facilities
¢ Unplanned waste management systems
¢ Insufficient provision of budget allocation
¢ Lack of awareness of better waste management
¢ Lack of waste management training for hospitalf staf
¢ Absence of color-coded storage containers for
different categories of waste.
Generally the hospital waste management in Banglade
the form of an environmental point of view is takiplace
with an improper procedure. Only a very few hodpite
exceptional in this regard. Major portion of thdidevastes
generated at all hospitals are collected by Munaicip
authority. The following are environmental impacts
associated with the improper disposal of healthoastes:
pollutants from healthcare waste (e.g. heavy medald
PCBs) are persistent in the environment.
¢ Accumulation of toxic chemicals  within
soil(proximity to agricultural fields, humans, soil
organisms, wildlife, cattle)
¢ Ground water contamination, decrease in water tyuali



Journal of Environmental Treatment Techniques

20Mplume 2, Issue 3, Pages: 85-94

¢« Repeated and indiscriminate application of cherical
over a long period of time has serious adversecgffe
on soil microbial population

*  Windblown dusts from indiscriminately dumping also
have the potential to carry hazardous particulates.

¢ With domestic animals being allowed to graze inrope
dumps, there is the added risk of reintroducing
pathogenic micro-organisms into the food chain.

. Public nuisance (e.g. odors, scenic view, block the
walkway, aesthetics, etc.)

4 Conclusions and Recommendations
4.1 Conclusions

Disposal and management of MWSs is a concern issue i
Bangladesh. Until recently, the management of M\&s h
received little aftention despite their potential
environmental hazards and public health risks. M3V i
infectious and hazardous. It poses serious thréats
environmental and human health and requires specifi
treatment and management prior to its final dispoBae
problem is growing with an ever-increasing numbér o
hospitals, clinics, and diagnostic laboratories in
Abhaynagar Upazila, Jessore, Bangladesh. However,
research on this critical issue has been very duniand
there is a serious dearth of information for plagniThis
study seeks to document the handling practice dftava
(e.g. collection, storage, transportation and diaf)oalong
with the types and amount of wastes generated biysH&
total of 12 out of the existing 17 HCEs in the stuadea
provided us the relevant information. The study has
attempted to quantify different MWs generated from
different HCEs. The surveyed HCEs generated 90.20%
non-hazardous and 9.71% of hazardous wastes. The
average waste generation rate for the surveyed HGEs
1.56 kg/bed/day. It was also found that almostre|HCEs
do not segregate their generated wastes and thpgsdi of
their domestic waste at the same site as normil wiaste.
The generation of MW in Jessore has been incredsing
quantity and variety, due to the wide acceptancsirajle-
use disposable items. In the recent past, MW wéan of
mixed with household waste and disposed of in mpaic
solid waste landfills. In recent times, increaseshaerns
over improper disposal of MW have led to a moventent
regulate the waste more systematically. Effortsehi@vbe
made for minimization and recycling of some MWwoptb
final disposal, if not infected or contaminatedciireration
could be used in MW treatment until another common
treatment method and steam sterilization is avilab
near future. Therefore, toxic substances such axirdi
emissions at MW incinerators should be closely tooad
to reduce potential risks to humans and the sudiogn
environment. MWs shall be contained in exclusive
containers. Of hazardous MWs, isolation MW, tissue
distribution waste and injurious waste, as welakdiquid
waste shall be kept in box-type exclusive contairtbat
are made of synthetic resins, and the containewhich
liquid waste is kept shall have a lock so that toser
cannot be opened. Other wastes can be kept inicerga
that are made of corrugated cardboard.

Lack of awareness, appropriate policy and laws, and
apathy are responsible for improper management\of &fl
Abhaynagar Upazila. The process of collection, sgation
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and disposal of MW is not performed according to
recommended standards, and concerned people arseekp
to the danger of such wastes. Safe disposal of MW i
essential and handled in a very professional wasamy
countries. The existing MWM system currently serees
limited number of HCE. New facilites should be
established in different parts of the city or thdsgng
facility should be expanded.

4.2 Recommendations
Before any clear improvement can be made in MWM,

consistent and scientifically based definitions mbe

established as to what is meant by MW and its corepts,
and what the goals are for how it is managed.dfghmary
goal of “managing” waste from medical facilities is
prevent the accidental spread of disease, therust first

be acknowledged that there is only a small pergent#

the waste stream that is contaminated in a martmer t

renders it capable of transmitting disease, anttkigaonly

documented transmission of disease from MW has been
from contaminated shapes (syringes, etc). Hospitals
generate large volumes of waste that can be highic

and infectious, and burning and dumping this waste

threatens human and environmental health. In many

countries the safe disposal of MW is consideredy ver
important and handled in a very professional manner

Minimizing waste not only protects people and the

environment, but it can save facilities substangialounts

of money. Unfortunately, there is little effort properly

disposing hospital waste in Bangladesh. In ordertange

a proper and systematic MWM, the following

recommendations should be considered:

i. Separating different types of waste at the point of
generation and keeping them isolated from eactr othe
By doing this, appropriate resource recovery and
recycling techniques can be applied to each separat
waste stream. The amounts of infectious waste,
hazardous waste and low-level radioactive waste tha
must be treated according to special (and usually
costly) requirements are minimized. If not sepatate
all hospital waste must be treated as potentially
infectious.

ii. Recovery and reuse of materials from the waste
stream. The majority of waste from health care
facilities is surprisingly similar to that of anfioke
building or hotel - paper, cardboard and food waste
Hospitals can implement fairly simple programs that
divert these materials from the solid waste stream,
lowering disposal costs.

iii. Disposal should not create harm to environment
including water, air, soil, plants, animals and lamm
beings in the neighborhood. For instance, it can be
deeply buried but must be in line with the condinrc
planning of local authorities.

iv. To avoid the risk of health effect from the wastiés,
needed to formulate proper policy regarding trésiés

v. The healthcare waste management issue is becoming
critical in view of the growing amounts of healthea
risk waste and fast increasing HIV/AIDS incidence
among certain groups. Arrangement of training
regarding this issue could minimize the health .risk
Moreover, the training could increase attention to
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Vi.

blood safety, disposal of needles and syringes and
other hazardous waste.

Imposing segregation practices within hospitals to
separate biological and chemical hazardous wastes
(less than 10% of the waste stream) will resuli
clean solid waste stream (90%) which can be easily,
safely and cost-effectively managed through reaggli
composting and land filling the residues.

vii. The field data shows that the medical facilitiese a

characterized by inadequate and inappropriate eefus
storage facilities, lack of refuse collection sees,
improper disposal methods and inadequate and
inappropriate protective gear for refuse handlérs.
remedial measure with the installation of a
commercial environment friendly incinerator in the
Upazila is suggested.
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