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Hospital waste management in Ghana faces the risk of cross-contamination from the lack of thorough sorting of the waste at the
points of generation, codisposal of hazardous and nonhazardous waste types, and use of open-fire pits and substandard in-
cinerators for burning infectious waste. (is has increased the potential for the spread of infections and chemical pollutants. A
cross-sectional study was conducted in five hospitals in Ghana to assess behavioral patterns on waste sorting and the effectiveness
of hospital waste management in Ghana. A total of 250 questionnaires were distributed purposively to some staff of the five
hospitals to assess workers’ perceptions on medical waste sorting and handling. Additionally, focused group discussions and
transect walks were adopted to examine the current collection, storage, treatment, and disposal methods used in the health
facilities. Chi-square analyses showed significant differences in waste-sorting behavior based only on occupation (p< 0.0001,
n � 180) and not on gender, education, or experience in the health sector. Even though contaminated sharps were separated into
brown safety boxes, color coding for other infectious waste containers was inconsistent across the health facilities. (e study
revealed that incineration is still the modal method of treatment in Ghanaian hospitals and therefore new approaches such as an
engineering approach were required to minimize its environmental effects. It is recommended that periodic in-service training
workshops be held for healthcare staff on the right source-segregation of medical waste, in order to facilitate the effective and safe
handling, transport, treatment, and disposal of waste from health facilities.

1. Introduction

Healthcare waste is increasing in quantity and in diversity
worldwide [1, 2]. Modern healthcare facilities have become
large establishments, producing not only hazardous wastes
but also general waste such as stationery wastes and food
wastes. (e World Health Organization (WHO) defines
healthcare waste to include all the wastes generated within
healthcare facilities, research centers, and laboratories re-
lated to medical procedures, as well as from minor and
scattered sources, including wastes produced in the course of
healthcare undertaken in the home such as home dialysis,
self-administration of insulin, and recuperative care [1].

Indeed, the World Health Organization [3] estimates
that around 85% of healthcare wastes are nonhazardous
(comparable to domestic waste), while 10% are infectious
(cultures and stocks of infectious agents, wastes from in-
fected patients, wastes contaminated with blood and its
derivatives, discarded diagnostic samples, infected animals
from laboratories, and contaminated materials and equip-
ment) and anatomic wastes (recognizable body parts and
carcasses of animals) and the remaining 5% is hazardous
healthcare waste (chemical, radioactive). Whereas an ageing
population is themajor driver of the increasedmedical waste
generation in the advanced world, in the developing world,
changing diagnostic trends especially toward the increased

Hindawi
Journal of Environmental and Public Health
Volume 2020, Article ID 2934296, 14 pages
https://doi.org/10.1155/2020/2934296

mailto:robert.adu.stu@uenr.edu.gh
https://orcid.org/0000-0002-4353-5465
https://orcid.org/0000-0002-2929-2516
https://orcid.org/0000-0002-0589-7895
https://orcid.org/0000-0002-2758-0805
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2020/2934296


use of disposable equipment in medical care, as well as
improved living standards and access to healthcare, have
contributed to the increased generation of healthcare waste
[4].

However, improper management of hospital waste has
brought untold occupational, environmental, and public
health hazards to hospital workers, patients, and commu-
nities worldwide [5]. A number of needle-stick injuries have
been reported among hospital workers and scavenger
families while handling infected waste mixed with other
types of waste [6]. A study by [7] revealed that 7,550 needle-
stick and sharps injuries were reported among 8,645 health
workers in Taiwan, 66.7% of these injuries involving a
contaminated hollow-bore needle. In Sub-Saharan Africa,
the reuse of contaminated syringes and needles in medical
care has accounted for 5% of HIV infections [8]. In 2001,
more than 300 million tons of injection-related wastes were
generated during a mass immunization of 6 million children
against measles across 6 West African countries [9]. Such
waste generation levels could create a particular health
hazard to health workers and the public. Children playing
around waste dump sites have contracted diseases such as
Hepatitis and HIV through percutaneous injuries from
contact with infected sharps waste. Unsterilized syringes
were estimated by theWHO to cause 80,000 to 160,000 cases
of HIV, 2.3 to 4.7 million cases of hepatitis C, and 8 to 16
million cases of hepatitis B every year [10, 11]. Although
there have been marked improvements since then, unsafe
injections still accounted for between 16,939 and 33,877 new
HIV infections, for between 157,592 and 315,120 hepatitis C
infections, and nearly 1.7 million hepatitis B infections as of
2010 [12]. A study by Blenkharn and Odd [13] has shown
that sharp waste items such as hypodermic needles have
sometimes found their way inside containers meant for soft
clinical wastes and this has caused injuries in hospital
environments.

In Ghana, whereas 0.5 kg of municipal solid waste
(MSW) is generated per person per day, an average of 1.5 kg/
bed/day of healthcare waste is generated by health facilities
in Ghana [14, 15]. (is nearly compares with healthcare
facilities in developing cities like Dhaka in Bangladesh that
generate about 1.9 kg/bed/day [16]; about 2.7 kg/bed/day in
Tehran, Iran [17]; and between 0.84 and 5.8 kg/bed/day in
Dar-es-Salaam, Tanzania [18]. A number of field visits to
various health facilities in Ghana were undertaken by a
multisectoral working group established by Ghana’s EPA,
together with Ghana’s Ministry of Local Government and
Rural Development.(is cross-sectoral working group came
up with a number of guidelines for managing healthcare and
veterinary waste in Ghana [15]. As part of the guidelines,
hospital wastes were classified into five broad categories
from A to E with their appropriate color codes (see Ap-
pendix 3 in Supplementary Materials).

(e segregation of hospital waste at the points of gen-
eration has been studied to markedly reduce the spread of
infectious agents [4]. (us, the effective management of
medical waste must begin at source, that is, at the wards and
units, and must continue through the secondary stage at the
hospital premises. .

1.1.ResearchProblem. Most health facilities in Ghana do not
sort their waste. In the capital region of Ghana for instance,
83% of health facilities do not sort their waste [19]. Where
they do, the infectious fraction sorted will still end up at the
landfill sites, mixed with the general municipal waste if the
health facility has no incinerator [19] or open-fire pit.
Considering the fact that when infectious waste is mixed
with general waste, it must all be considered infectious
[4, 15, 20, 21], enormous volumes of solid waste will have to
be specially treated as hazardous in Ghana and that will be
hugely expensive.

Currently, some health facilities in Ghana benefit from
the communal collection system spearheaded by a private
company, Zoomlion Ghana Limited, on behalf of municipal
assemblies [22]. (e company collects and mixes the non-
hazardous wastes with hazardous wastes from many
healthcare facilities and sends them to central disposal fa-
cilities. Since no pretreatment may occur at the disposal
sites, the combined waste can still remain infectious.

Most incinerators in use in Ghana are not equipped with
Air Pollution Control (APC) systems [23]. (e cost involved
in procuring and running APC equipment discourages its
use. As a result, lots of noxious organic and inorganic
pollutants are released in the flue gas.

(e determination of what constitutes infectious waste
differs from jurisdiction to jurisdiction. (e unnecessary
classification of solid wastes in many hospitals as infectious
has affected choice and cost of waste management [24] and
led to huge volumes of medical waste requiring special
treatment such as incineration.

Efficient sorting of medical waste at source is critical to
any effective waste management strategy in any jurisdiction
around the world. (us, even the most advanced systems of
medical waste management still require some sorting of the
waste at the points of generation. (erefore, obtaining in-
formation about waste-sorting and management practices
by healthcare workers is extremely important.

(is study therefore was aimed at assessing medical
waste-sorting and management practices in 5 major hos-
pitals in Ghana.

2. Methodology

2.1. Study Areas. (e study was conducted in 5 major
hospitals in Ghana, West Africa. (ese included Korle Bu
Teaching Hospital in Accra (designated KBTH); the Komfo
Anokye Teaching Hospital in Kumasi (designated KATH);
the Cape Coast Teaching Hospital (designated CCTH); the
Brong Regional Hospital in Sunyani (designated BRH); and
the University of Cape Coast hospital in Cape Coast (des-
ignated UCCH) as shown in Figure 1 below.

2.2. Study Design. A cross-sectional study approach was
employed and the study was conducted from June 2018 to
April 2019.

2.3. Study Population and Sample. A sample size of two
hundred and fifty (250) hospital workers was purposively
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chosen from a study population of 11,220 health workers in
5 hospitals in Ghana, within a 10% margin of error, fol-
lowing the sampling formula of no � (Z2pq/d2), and
n � (no/(1 + (no/N))), adopted by Cochran [25]. Individ-
uals recruited for this study included key management and
other staff members from the above-mentioned health in-
stitutions who had worked in various jobs for various years.

2.4. Study Approach. A mixed-method research approach
was adopted involving the qualitative and the quantitative
stages.(is was to eliminate any bias inherent in anymethod
or data source [26]. (e first stage was the qualitative stage
which included transect walks. (ese entailed systematic
walks along defined paths around waste receptacles within
and outside the hospitals’ premises, as well as around on-site
waste disposal and treatment facilities of the 5 different
health institutions at different times. (e purpose was to
explore sanitation conditions by observing, interacting with
workers, listening, watching, asking questions, and taking
photographs.

(e quantitative phase involved the administration of a
structured questionnaire and this assisted in generating
information on behavioral patterns on waste sorting from a
population of hospital staff across different departments of
five major hospitals in Ghana who were exposed to the risks
of infectious wastes. With the help of daily visits, a repre-
sentative sample of staff, purposively sampled across the

different departments of the 5 selected hospitals, were
recruited and interviewed using structured and semi-
structured questionnaires (Appendix 1 in Supplementary
Materials). Within the cohort of professions selected,
workers were randomly sampled for the questionnaire ad-
ministration. Questions asked included their social demo-
graphic background, their perceptions on hospital waste
management, and the current performance of their hospital
incinerators and other treatment facilities among many
others. (e 250 questionnaires were administered in all the 5
hospitals selected. Respondents included nurses, pharma-
cists, diagnostic staff, biostatisticians, and technical as well as
other staff. Focused group discussions were held with key
informants in the waste management sectors of the hospitals
(Appendix 2 in Supplementary Materials).

2.5. 'eoretical Framework. (is study adopted, as its the-
oretical framework, the hierarchy of waste management
(shown in Figure 2) as contained in the recommendations of
Agenda 21 of the 1992 World Conference on Environment
and Development organized by the UN in Rio De Janeiro,
Brazil [28]. (e Agenda 21 recommendations stipulate,
among others, the following:

(i) (e prevention and minimization of waste
production

(ii) (e reuse or recycling of waste to the extent possible
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Figure 1: Map of Ghana showing selected hospitals (Google images).
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