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Abstract
The study shows that, in Rajshahi City Corporation (RCC), Healthcare Entities (HCEs) are not evenly distributed within
the city. This was achieved through acquisition of a base map of RCC showing geographic extent of RCC, determining
the geometric positions of healthcare centres in RCC using handheld GPS. Most of the HCCs are located in Laxmipur
which indicated a higher flow of Healthcare Wastes (HCWs) in this area and the vulnerability of population of this area
towards HCEs related hazards. Areas deprived of healthcare facility were also identified. The analysis showed the
efficacy of GPS in determining accessibility of healthcare centers in RCC area. It is found from the survey that there is
no proper, systematic management of HCW except in a few HCEs that segregate their infectious wastes but it is not
according to WHO guideline. Consequently, improper management of HCWs possesses a significant impact on health
and environment in RCC. However, the map prepared can guide the planning of equal distribution of HCEs. Also the
study will help to know about the effects of improper management of healthcare waste and to plan for a proper
management practices in RCC.
Keywords: Healthcare Entities; Healthcare waste; GPS; Accessibility; Data analysis; Improper management.
1. Introduction
Healthcare is a multitude of services rendered to individuals, families and communities. The aim of the healthcare is
ultimately provide better health condition to all individuals (Sivagnanam 1984). Healthcare Resources include
practitioners such as physicians, nurses and native doctors, facilities such as hospitals, clinics, Health Maintenance
Organizations etc. Resources are controlled by institutions such as the various National Medical, Hospital and more
recently, insurance and health service management companies. Spatial analysis is the geographical approach to
understanding inequalities in distribution of HCC. The economic efficiency criterion emphasizes demand which is based
on use of resources. Volume includes personnel/population ratios for various kinds of health related occupations
(including physicians, nurses, dentists etc.) actively providing medical care. Total amount of healthcare services can also
be measured by examining facilities which provide patient care. Again healthcare activities are a means of protecting
health, curing patients and saving lives. But 20% of HCW entail risks either of infection, of trauma or of chemical or
radiation exposure. Uncontrolled dumping and improper waste handling causes a variety of problems including GHG
emissions, contaminating water, attracting insects and rodents.
2. Study Area
The entire RCC area is chosen for the study where any types of HCEs and HCW dumping points are located. It lies
between 24⁰21′ and 24⁰26′ north latitudes and between 88⁰28′ and 88⁰37′ east longitudes. The city is bounded on the
east, north and west by Paba and that on the south by the Padma river and the shape of the city is like an invert T with an
area of about 47.78 sq. km. The maximum length along east-west direction is about 13 km and along north-south is 8 km.
Rajshahi municipality is the administrative unit under the jurisdiction of city corporation authorities. We enclosed all
types including minor or large HCEs and HCW dumping points within RCC metropolitan
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Figure 1. Photographic Map of Rajshahi City Corporation & Graphical Representation of Total Number of HCEs in RCC
3. Methodology
The methodology for this project includes empirical field observation field level data collection through inventory,
questionnaire survey and interviews in formal and informal ways. In order to fulfill the aims and objectives, the project
tasks were structured as data collection and data analysis.
3.1 Field Survey Design
The investigation of geographic distribution was done by taking the location (longitude and latitude) of HCC with the
help of GPS device and mapping with these positions. This strategy provided a mix of both quantitative and qualitative
data with the extensive questionnaire survey providing breadth of coverage, while the interview with nurses and ward
masters allow a greater depth of understanding of the wastes management system within each hospital and clinic as well
as human response to it and its effect. The design was composed mainly of qualitative and quantitative data collection
procedures and manipulation, data analysis and interpretation.
3.2 Data Collection Planning
Two types of data were collected for this study such as GPS location points of HCEs and HCW discharging points or
dumping sites. Before entering a hospital or clinic, formal meetings were arranged with the concerned authority of each
hospital, clinic, diagnostic centre dental care etc.
3.3 Reconnaissance Field Survey
To observe current HCW management practices and how it is affecting health, environment and climate change
scenarios, a few empirical reconnaissance field surveys were made.
3.4 Mapping
At first all of the collected GPS location points of HCEs and HCW discharging or dumping points were compiled into
MS Excel Sheet. Then these were put into GPS visualize web utility (www.gpsvisualizer.com/) and desired instructions
were followed. Finally, Google Maps were prepared by GPS visualizer according to our requirement for presenting
research findings information through maps.
3.5 Data Analysis
All of the gathered questionnaire surveyed data sets were compiled into MS Excel file. Finally, the data sets were
analyzed using MS Excel.
4. Geographic Accessibility and Health
Governments try to improve the geographical coverage of a service because they believe all sections of the population
will benefit from the service if people are closer to it. One common measure of the 'adequacy' of coverage is the extent to
which a population is disadvantaged by poor accessibility to health services. If, for any reason, the population does not
use a service, that reason becomes a barrier to the attainment of good health. Such reasons may include problems of
either institutional or geographical accessibility. If the reason is 'long distances to service', then the problem is one of
geographical accessibility. This is the question of whether the current facilities providing health services would be used
by more people if they were located differently. In this paper, current coverage is evaluated. By evaluating the potential
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to improve geographical coverage using the same quantity of resources deployed in different locations, we believe it is
possible to realize substantially increased health services utilization in RCC.
5. Elements of a Geographical Distribution
Health service planners must consider a range of issues when evaluating different geographical distributions and
organization of their services. From the provider (organizational) viewpoint, a desired configuration of care should
ensure efficient and effective use of available resources. This will involve the range of services that they offer, and
deciding on a good distribution of locations for these services within the region they serve.
5.5.1 Services (Specialties)
Information on the service provision offered to patients. For example, within an outpatient department there might be
separate services for different hospital specialties (Surgical, Medical, Oncology, Blood testing, X-ray services, etc.).
5.5.2 Centers (Provider Locations)
The number and location of centers offering patient care within the geographical region. Information on which services
are available at each location.
5.5.3 Distribution of Population
A spatial knowledge of the population which is served by the providers. This may be captured through defining suitable
population areas, such as existing boroughs within the city, health authorities across the region, or towns and cities.
5.5.4 Demand for Services
Demand is also a function of time and this may be important when planning for services. For example, demand for some
services may be seasonal, such as elderly care during the winter months or pediatric services during the school vacations.
A minimum number of patients being treated for each available service at each center within a defined time period
5.5.5 Mode of Transport
Patients use different modes of transport to complete the return journey from home to provider. A patient will usually
travel by bus, train, car, bicycle, or on foot. Travel considerations are typically influenced by location of the patient
across the defined population areas describing the population distribution.
5.5.6 Number of Centers and Organization of Services
Planners should have in mind what combination of center locations and services offered at each center might be feasible.
There should also be the possibility to open new centers in new locations. Information on numbers of patients traveling to
each center by service. Where appropriate, this should be captured over time to show daily and monthly variations.
5.5.7 Patient Preferences
A useful feature of a geographical planning would be to capture preferences of patients and providers when evaluating
which available center patients should travel to. Traveling times (in minutes) and distances (in miles) for all patients
traveling to a given centre for each service.
6. Total Number of HCEs and HCW Generation
In order to provide modern medical facilities to the increasing population, the total number of HCEs is also increasing
day by day. Therefore HCW generation quantity is rising up rapidly which is shown in table 1.
Table 1. HCW generation quantity
Type of Healthcare
Entities
Hospital
Clinic
Maternity
Eye clinic
Dental Clinic
Diagnostic Centre

Total No.
19
16
4
6
12
27
40

Waste Generation
Rate (kg/day)
180.26
93.75
62.5
88.33
8.33
63.7

Physiotherapy
Pathology Centre
Medical Centre
Homeo Centre
Pharmacy

5
6
2
17
103
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5
87.5
3
1.17
0.8

Figure 2. Graphical Representation of Waste Generation Rate (kg/day)

7. Present Scenario of Geographic Distribution of HCEs
At the very beginning establishment of HCEs were found in surrounding to RMCH and still it is the most density region
of HCEs. It is apparent to us that the prime HCEs cluster in Rajshahi city is Laxmipur area. This zone covers
approximately two third of the city’s HCEs and they account about 75% of HCW per day. The next HCEs density zone is
Station road, Shaheb Bazar road. They totally cover one fifth of entire number of HCEs in RCC. The remaining parts of
RCC cover the rest number of HCEs but they are located far away from each other even from centre. This type of HCEs
usually situated remote areas of the town and their size or running program is limited.

Figure 3. Geographical Distributions of HCEs in RCC

8. Present Scenario of Geographic Distribution of HCW Dumping Points
From the field observation it was found that the final HCW dumping point is located at Nowdapara. The other dumping
sites at several places along the major roads receive a negligible quantity of HCW. Further it is bit difficult to collect
their generated HCW properly and timely. In most of the remote areas there are no containers or bins supplied by RCC
for HCW collection and therefore it is a very common practice to release all of the generated HCW directly into drainage
flow resulting in clogged drainage. Also excessive rainfall is causing storm water associated flash flooding in the city.
Both of these are causing the spread of HCW over a larger area than usual and affecting more people. In the rainy season,
open bins and open places create very severe situation since the wastes get mixed with water and disrupt collection as
well as the management. This scenario is very harmful for spreading germs which was mixed with HCW. There are two
types of HCW dumping points available in RCC such as brick bin and open places and their geographic locations are
shown in fig 5.
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Figure 4. Geographical Distribution of HCW Dumping Points

9. Case Studies on Major Three HCEs
9.1 Rajshahi Medical College Hospital
RMCH, established in 1958 is the premier HCC in this region. It is located in the Laxmipur area of Rajshahi City.
Available Health Service
a. Inpatients,
b. Outdoors,
c. Diagnostic Service
d. Pathology.
e. Emergency
f. Blood Bank.

Outdoor Service Units
Medicine, Surgery, Gynae,
Pediatrics, Radiology and Imaging,
Radiotherapy and Oncology,
Dentristry, Psychitry, Eye, ENT,
Dermetology and Physical Medicine.

a)
b)
c)
d)

Waste Generation
General/Non-hazardous – 350 kg/day
Sharp – 35 kg/day
Non-sharp Infectious – 150 kg/day
Genotoxic – 0.1 kg/day

Figure 5. Hazardous Waste Burning in RMCH Incineration.
9.2 Islami Bank Medical College Hospital
The 74 bedded hospital located in Laxmipur area was established in 1997. It is run by Islami Bank Ltd.
Available Health Service
a. Inpatients,
b. Outdoors,
c. Diagnostic Service
d. Pathology.

a.
b.
c.
d.

Patient and Beds
Number of Bed - 74, occupancy - 50/day.
Outdoors - 100/day.
Emergency - 20/day.
Diagnostic Service and Pathology 30/day
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a.
b.
c.

Waste Generation
General/Non-hazardous
waste – 5 kg/day
Sharps - 0.50 kg/day
Non-sharp infectious - 3
kg/day
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Figure 6. Waste Stored Inside the Islami Bank Medical College Hospital
City Diagnostic Centre
The diagnostic centre established in 1990, is located in Laxmipur area. It is a private organization.
Available Health Service
a. Outdoors,
b. Diagnostic Service
c. Pathology.

a.
b.

Patient
Diagnostic Service and
Pathology - 30/day.
Outdoors - 25/day.

a.
b.
c.

Waste Generation
General/Non-hazardous waste - 2 kg/day.
Sharps - 0.10 kg/day.
Non-sharp infectious - 0.50 kg/day

10. Improper Management of Healthcare Wastes
10.1.1 Health Effect
Infectious diseases are major health problems in developing countries like Bangladesh. There are many sources of
infections and HCW is one of the main sources of infectious diseases. Laboratory safety and hygienic disposal are
common practices in developed countries, but unfortunately it is not being practiced in ours. HCW is a great public
health threat to Rajshahi City dwellers. Diseases shown in (table 2) are spreading day by day due to improper
management of healthcare wastes in RCC. Though undertaken on a limited scale, this study will call for the necessity of
implementing a proper healthcare waste management system in the city.
Table 2. Examples of Infections that Can Be Caused by Hazardous HCW
Type of Infection
Gastrointestinal
infections
Respiratory infections
Eye infections & Eye
secretions
Skin infections
Meningitis

Infective Agent
Enterobacteria (Salmonella, Vibrio cholerae,
Shigella, etc.)
Mycobacterium tuberculosis, Streptococcus
pneumoniae, SARS virus (Severe Acute
Respiratory Syndrome), measles virus
Herpes virus

Transmission Agent
Faeces, vomit
Inhaled secretions, saliva
Eye secretions

Streptococcus
Neisseria meningitidis

Pus
Cerebro-spinal fluid
Blood, sexual secretions, other body
AIDS
Human Immunodeficiency Virus (HIV)
fluids
Haemorrhagic fever
Lassa, Ebola, Marburg, and Junin viruses
Blood and secretions
Viral hepatitis A
Hepatitis A virus
Faeces
Viral hepatitis B and C
Hepatitis B and C viruses
Blood and other biological fluids
Source: A. Pruss, E. Giroult, and P. Rushbrook, Safe management of wastes from health care activities, WHO, 1999.
10.1.2 Effect on Receiving Stream
Health cares are necessary to increase the existing treatment facilities for human but their increasing wastes are always
accompanied with potential pollution for the environment.
In Rajshahi City, the Padma River is passing through it. All HCW ultimately are discharged of into the river Padma and
some portion into some small or big pond. For this when they get mixed with the water bodies cause change of water
parameter value. Thus the water from HCEs pollute water. As a result several river pollution, poisoned fish, pesticides
induced deaths has been reported.
10.1.3 Effect on Climate Change
The temperature of Rajshahi City has increased over last 20 years. The maximum average annual temperature is 37.8 0C.
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The waste generation has increased as well. The climate change impact has been observed with less rainfall during dry
period followed by longer warming days in summer and shorter winter days particularly in Rajshahi City over the last 50
years. The precipitation pattern has also changed drastically in Rajshahi City as compared to the surrounding areas
located at its periphery.
Methane only stays in the atmosphere around 8 - 12 years while carbon dioxide can last for centuries. But methane (CH4)
has a bigger effect in its short time, methane is responsible for 75% as much warming as carbon dioxide measured over
any given period of 20 years. Global emissions of methane from landfilled waste have been estimated at approximately
40 million tons per year.
10.1.4 Effect on Aquatic Life
The HCW also has adverse effect on aquatic life. Many micro-organisms are produced in the disposal of HCW, which
are harmful to human as well as the aquatic life. When a HCW storage bin or disposal site is located near pond or river,
the wastes get mixed with the water body through the flow of rain water.
11. Conclusions
The provision of proper distribution of public healthcare services and upgrading the standard of these facilities remains
one of the most difficult problems in RCC. The geographic distribution of HCEs showed that the most of the HCEs were
situated in surrounding to RMCH (approximately about two third of the city’s HCEs) in Laxmipur area. From the
observation of three major HCEs in RCC, it was found that all of them did not segregate hazardous wastes from the nonhazardous one. Only they separated wet infectious wastes. In RMCH, there was an incinerator but in the other two
hospitals there was no any incinerator. In RMCH, wastes were disposed in a brick bin situated in its compound but in the
other two hospitals, the wastes were stored in container inside the hospitals and at the end of the day these were disposed
in RCC bin by the sweeper who collects daily wastes in van. Improper management of HCW is a great threat to human
health as well as environment. However, mismanagement of HCW causes ground and soil pollution. Liquid HCW
disposed into the Padma River causes water pollution and also affects the aquatic life. Furthermore, when HCW is
transported to final disposal site by van causes air pollution, nuisance and unpleasant odor. Incineration of HCW
producing CH4, CO2 etc. which cause rising in temperature. More importantly, workers involved in HCW management
suffer from health risk as they do not use protective cloths.
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