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ABSTRACT

Background: Medical waste, also referred to as healthcare waste, has been defined by the World
Health Organization (WHO) as “all the waste generated within healthcare facilities, research
centers, and laboratories related to medical procedures; including the same types of waste
generated from other scattered sources and homes”.

Objectives: The main aim of this project was to assess waste disposal practices in Primary health
facility in Esan Central Local Goverrnment Area in Edo State.

Methodology: This was a cross-sectional study carried out among 65 staff members among
primary health care facilities in Esan Central Local Government in Irrua, Edo state. The study
involved using a simple random sampling technique. Data was analyzed using IBM SPSS version
21.0 software for descriptive statistics. The Chi square test was used to test for association and the
level of significance was set as p < 0.05.

Results: The study showed that majority of the participants (87%) had a good knowledge on health
care waste management. Incineration (70.5%) is identified as the main method of disposal of waste
along with sanitary landfill. As regards knowledge of the risk of poor disposal method, it was seen
that the majority of the participants had good knowledge (85%) on the risk and negative impact this
will have on people and the community at large.

Conclusion: In this study, there was good knowledge on waste management and the participants
understood the risk involved when there is poor management of waste.

Keywords: Waste; health; hazard.

ABBREVIATIONS infections, either through direct contact or

indirectly through the environment. This issue is
HCW : Health Care Workers a global concern, and appropriate waste
WHO : World Health Organization management systems are being developed and
PHCs : Primary Health Centers implemented to address it [1].

HCWM : Health Care Workers Management. . )
Healthcare facilities produce various types of

1. INTRODUCTION waste, some of which resemble household
waste, while others include blood-contaminated
products, human anatomical waste, and non-

1.1 Background human anatomical waste. Medical waste

. encompasses all waste generated by healthcare

Medical waste, also known as healthcare waste,  ggtablishments such as hospitals, clinics,

is defined by the World Health Organization  gociors offices, dental offices, veterinary offices,

(WHO) as "all waste produced within healthcare 55 \vell as other medical laboratories and

facilities, research centers, and laboratories |agearch facilities [5]. Despite the waste

associated with medical procedures. This  generated, the transportation of bio-hazardous
definition also encompasses similar types of  materials from hospitals to proper disposal sites
waste generated from various other sources and g increasingly becoming a big issue. Due to the
homes" [1-4]. hazardous nature of healthcare waste, special

) ) ) care must be taken in its collection, storage, and
The establishment of healthcare services is  gisposal to prevent the transmission of infectious
fundamental to every advanced society. Treating  giseases such as HIV/AIDS, hepatitis B, and

outpatients and hospitalized patients involves the hepatitis C, as well as to avoid environmental
use of food, medicines, chemicals, equipment,  contamination: [6].

and instruments, which produce various types of
waste. Waste generated from the treatment of The disposal of hazardous healthcare waste is
patients with infectious diseases can spread complex because each item must be handled
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according to specific guidelines to ensure the
safety of patients, healthcare personnel, staff,
and the general public. Healthcare waste
management involves seven crucial steps:
segregation (preferably at the source), collection,
storage, handling, transportation, treatment, and
disposal. Proper identification of healthcare
waste at the source is essential, as it must be
placed into designated containers and
subsequently disposed of through methods such
as incineration, sterilization, chemical
disinfection, or burial in a secured landfill [6].

The insufficient equipment to manage the
growing volume of medical waste has led to the
dumping of significant amounts of waste in illegal
sites and occasionally burning within the
premises of health facilities [7]. Uncontrolled
burning of this waste can cause air pollution and
release toxic emissions from incomplete
combustion, posing a hazard to public health [8].

Over the past 30 years, the volume and rate of
healthcare waste generation have dramatically
increased due to the rising number of medical
centers and hospitals worldwide [9]. Ineffective
and inefficient waste management practices are
among the most pressing environmental issues
in many developing world cities. In Nigeria, a
prime example of a developing country, many
people are unaware of the significant contribution
healthcare waste makes to pollution. This lack of
awareness is evident in the absence of specific
policies to address the dangers posed by harmful
and infectious waste from healthcare facilities
[10]. Currently, there is no specific system in
place to ensure the separation of infectious and
non-infectious waste at the source. As a result,
infectious waste often gets mixed with other
types of waste and is typically disposed of
with municipal waste, leading to various hazards
[11].

The occupational health effect of medical and
other hazardous waste depends on the duration
of exposure of the hazardous waste on the body
of the victim. It also depends on the dose of toxic
compounds that enter the body from the waste.
Unmanaged hospital waste constitutes hazards
to the human body through different routes of
exposure thus causing ill health and economic
loss. Injuries and accidental cuts due to handling
of medical waste that contained sharps and
needles are common with municipal waste
workers that handle hospital waste. Contacting
diseases due to handling contaminated infectious
waste are common as well [12].
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It has been observed that patients are frequently
the victims of poor waste management practices.
For example, one global study of waste
management found evidence that approximately
30% of injections administered in one country
were performed with previously used equipment.
This is due to the fact that the previously used
equipment is not properly disposed of and can be
easily picked and used again [13]. The waste
procurement staffs that collect and dispose of
healthcare waste are often at great risk of being
exposed to infectious agents. In health care
facilities, medical waste handlers experience
contamination of their clothing with either blood
or body fluids. Additionally, clinical waste staffs
around the globe are generally poorly trained not
only in infection control procedures but also on

the importance of preventing infections in
themselves [13].
There are frequent episodes of improper

dumping of medical waste including placing
infectious materials into general municipal waste
where it later injures scavengers which will lead
to transmission of some infections. It is unknown
how many of these scavengers will ultimately
contract HIV or hepatitis because of ignorance
and lack of follow-up procedures [14]. The
spread of HIV, hepatitis B and C, and multidrug
resistant organisms through waste objects
multiplies the impact of these infectious agents
as they spread from patient to practitioner to
waste handler and ultimately, back to the public.
Careful strategic planning is required in order to
minimize the infectious potential of healthcare
waste [15].

Also, open burning of these medical wastes,
releases significant amounts of greenhouse
gases into the atmosphere. Such compounds
include; carbon dioxide, methane and particulate
which are typically associated with air pollution
and can lead to or aggravate severe cases of
respiratory disease like asthma, bronchitis and
emphysema [16].

Numerous studies have been done on the
assessment of waste disposal practices in health
facilities especially primary health centers and
secondary health facilities in various countries
and even in Nigeria. However, not enough
studies on the assessment of waste disposal
practices in primary health centers and
secondary health facilities in Esan central local
government area, Edo State has been done.
Taking a tour around the health facilities in Esan
central, the lack of proper waste management
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systems like incinerators, autoclave and even
sharp boxes lead to the indiscriminate dumping
of waste from health centers. As a result, this
waste is easily accessible to the community. Not
only are the communities affected but also the
medical practitioners, the current patients, the
future patients and the waste handlers. Seeing
this problem of neglect, it is in this light that the
researcher developed the interest in assessing
health care waste management practices in
primary health facilities in Esan Central Local
Government Area of Edo State. The results from
this study will be used to improve the health care
waste management practices and will also
provide empirical data to policy makers,
researchers and other bodies concerned about
developing effective waste management policies
in Edo state and the country at large. This study
will also impact knowledge on the healthcare
workers and waste handlers on proper waste
management in health facilites so as to
prevent the harmful effects of poor waste
management.
The main aim of this
assess waste disposal
Primary health facilities in
while the specific objectives
were:

project was to
practices in
Esan Central
in the study

1. To determine the prevalence of the type of
waste products generated.

To assess the knowledge of health
workers on healthcare waste management
practices.

To assess how
waste is disposed of
facilities.

To assess knowledge on the risk of poor
waste disposal practices among health
workers.

2.

health care
by healthcare

2. METHODOLOGY
2.1 Study Area

This study was carried out among primary health
care workers in Esan Central Local Government
Area which is one of eighteen Local Government
Areas in Edo state. The primary health centers
constitute health workers which may include
visiting doctors, nurses, mid wives, laboratory
attendants, pharmacists, and orderlies. Their
duty is to bring health care to the grass roots
which include the rural communities where they
are found.
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2.2 Study Design

A descriptive  cross-sectional
employed for this research.

study was

2.3 Study Population

The study participants were primary health care
workers working in the seventeen primary health
care centers of Esan Central Local Government
Area, Edo state. They include nurses, community
health extension workers, health attendants,
health assistants and messengers.

2.4 Method of Data Collection/Instrument

The information was collected from respondents
using a self-administered structured
questionnaire adopted from the WHO, and
prepared by the researcher through extensive
literature search and consultation with experts.
The questions were in simple English language,
short and direct to prevent misunderstanding,
focusing on assessing waste disposal practices
in Primary health centers and Secondary health
facilities in Esan Central Local government Area.
The questionnaire was adapted from the WHO
questionnaire.

2.5 Population Size

A total population survey was done using the
primary health care workers working in the
seventeen primary health care centers in Esan
central local government area.

2.6 Sampling Technique

A simple random sampling technique was
employed in this study whereby the questions
were distributed to the participants who fit the
criteria at random.

2.7 Sample Size Estimation

Sample size was estimated using Cochran’s
formula for cross sectional surveys

Sample size n=Z2Pq

d2

n= Sample size
Z = Standard normal deviation, set at 1.96 to
correspond to 95% confidence interval.
P = Prevalence of condition under study
taking from the highest value in the literature
in previous studies.
g=1-P
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d = Error margin allowed from the study
which is a measure of level of accuracy.

For this study;

Z=196
For this study;
Z=196

P =96% i.e. 0.96 (prevalence value on
Health Care waste disposal in Saudi Arabia
[17])

d=0.05

From the formula above

Sample size n=Z2Pq/ d?
or n=Z2P(1-P)/ d2

n = (1.96)2x 0.98 x (1-0.98) / (0.05)2

n =3.8416 x 0.96x 0.04/ 0.0025
= 0.14751744/0.0025

n =59.0

From the calculation above, the estimated

sample size is 59.

Attrition or non-response rate = 10% of sample
size

10 _
59. 00" 5.9 app. 6

10% of sample size was added to cover for
possible non-response during the course of

study. Therefore, the estimated sample size is
59+ (10% of 59) =5.9+59= 64.9

The estimated sample size is 65 respondents.
2.8 Data Analysis

Statistical test of association between
proportions was done by the use of appropriate
test of statistics. Statistical level of significance
was set at p<0.05. Association between the
dependent and the independent variable was
tested using the Chi-square. The data was
analyzed using the descriptive statistical
methods which were represented in frequency
distribution tables, percentage and pie-chart.

3. RESULTS

This chapter deals with the analysis of collected
data and presentation of results with the use of
percentage, frequency tables and charts. A total
of 65 questionnaires were distributed but 61 were
retrieved giving a response rate of 93.8%. The
results were analyzed under the following sub-
headings:

The socio-demographic data reveals that many
of the participants were between 21-30years
(41%) with a mean age of 31.6years. There were
more females (83.6%), majority are single
(67.2%) with the majority of the participants
having tertiary level of education (78.6).
Majorities are Christians (86.9%) and nurses are
the dominating professionals (65.6%). Many of
the participants have been in service for 3-10
years (11.5%).

70
o 57.4%
>0 42.6%
40 34.4% 36.1%
30 26.2%
20
10

0

HAZARDOUS PATHOLOGICAL LIQUID INFECTIOUS SHARPS CHEMICAL AND

WASTE

WASTE

PHARMACEUTICAL
WASTE

Fig. 1. Types of waste generated in the different facilities
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Table 1. Social demographic characteristics of participants

Variable Frequency Percentage
N=61
Agein Years

11-20 8 13.1
21-30 25 41.0
31-40 13 21.3
41-50 13 21.3
51-60 2 3.3
MEAN%S.D 31.6£10.6
SEX
Male 10 16.4
Female 51 83.6
Marital Status
Single 41 67.2
Married 14 23.0
Divorced 6 9.8
Level of Education
Primary 4 6.6
Secondary 9 14.8
Tertiary 48 78.6
Religion
Christian 53 86.9
Islam 7 11.5
Traditionalist 1 1.6
Designation
Doctor ) 3 4.9
Nurse 40 65.6
Pharmacist 3 4.9
Laboratory technician 4 6.6
Orderly 5 8.2
Others 6 9.8
Years of Service
<3 Years 20 32.8
3-10 Years 34 55.8
>10 Years 7 11.5

80 70.5%

70

60

50 45.9%

39.3%

40 3119

30

20

10 300 8.2%

0 || .
RECYCLING PLASMA COMPOSTING INCINERATION SANITARY LAND  OTHERS
GRATIFICATION FILLING

Fig. 2. Method of sanitary disposal known
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Table 2. knowledge on healthcare waste management practices

Variable Frequency Percentage
N=61
Training on Waste Management
No 16 26.2
YeS 45 73.8

Do You Know the Color Coding

System For Waste Segregation

NO 10 17.9
YES 44 72.1

Should Appropriate Gloves

Be Worn When Handling Waste

No 3 4.9
Yes 58 95.1

Should All Types of Waste Be

Collected in the Same Bin

No 40 65.6
Yes 17 27.9
| don't know 4 6.5

Table 3. Method of health care waste disposal

Variable Frequency Percentage
N=61

Dispose Waste on

Specified Containers

No 1 1.6
Yes 50 82.0
Sometimes 10 16.4

| Dispose Sharps on Specified
Puncture Proof Containers

yes 55 90.2
sometimes 6 9.8
Wear Gloves When Handling Waste
Yes 48 78.6
Sometimes 13 15.4
POOR
KNOWLEDGE

13%

GOOD
KNOWLEDGE

0,
$8DR KNOWLEDGE = GOOD KNOWLEDGE

Fig. 3. Knowledge score
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Table 4. Knowledge on Risk of Waste Disposal

Variable Frequency Percentage
N=61

Can Improperly Managed
Waste Cause Infection

Yes 53 86.9

Can Improperly Disposed Waste

Like Needle Cause Needle Injury

Yes 57 93.4

Poor Waste Disposal Practice Can

Attract Microorganisms And Rodent

No 4 6.4
Yes 57 93.4

Direct Dumping of Untreated

Waste Can Lead to Toxicity

Yes 57 93.4
| don't know 4 6.5

50
45
40 36.1%
35
30
25
20

15
10 8.2% 8.2%

: i i
0
RECYCLING PLASMA COMPOSTING INCINERATION ~ SANITARY LANDFILL
GASIFICATION

44.3% 44.3%

Fig. 4. Method waste disposal used
Incineration and Sanitary landfill are the most common waste disposal method used

POOR KNOWLEDGE
ON RISK
15%

-

GOOD KNOWLEDGE

= POOR KNOWLEDGE ON RISK = GOOD KNOWLEDGE ON RISK

Fig. 5. Knowledge score on risk
There was good knowledge on the risk on poor waste disposal management.
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Table 5. Association between selected socio-demographic data and knowledge of health
care waste management

SOCIO-DEMOGRAPHIC Variable
DATA
Knowledge Total X2 Pval
POOR GOOD
AGE GROUP
11-20 - 4(6.6) 4(6.6) 0.68 0.88
21-30 2(3.3) 28(45.9) 20(32.8)
31-40 - 12(19.7) 12(19.7)
41-50 - 13(21.3) 13(21.3)
51-60 - 4(6.6) 4(6.6)
Total 2(3.3) 59(96.7) 61(100)
DESIGNATION
Doctor - 4(6.6) 4(6.6) 0.92 0.97
Nurse 2(3.3) 42(68.9) 44(72.2)
Pharmacist - 1(1.6) 1(1.6)
Laboratory technician - 5(8.2) 5(8.2)
Orderly - 5(8.2) 5(8.2)
Others - 4(6.6) 4(6.6)
Total 2(3.3) 59(96.7) 61(100)
LEVEL OF EDUCATION
Primary - 5(8.2) 5(8.2) 0.68 0.88
Secondary - 9(14.8) 9(14.8)
Tertiary 2 45(73.8) 49(80.3)
Total 2(3.3) 59(96.7) 61(100)
YEARS OF SERVICE
<3 YEARS - 21(34.4) 21(34.4) 1.44 0.69
3-10 YEARS 2 37(60.7) 39(63.9)
>10 YEARS - 15(24.6) 15(24.6)
Total 2(3.3) 59(96.7) 61(100)
SEX
Male - 9(14.8) 9(14.8) 035 0.84
Female 2(3.3) 50(81.9) 52(85.2)
Total 2(3.3) 59(96.7) 61(100)

There was no significant relationship between knowledge waste management disposal and social demographic
data as level of significance was set at p<0.05

Table 6. Association between knowledge of risk of poor waste management and
knowledge of Health care waste management

Knowledge Risk of poor Variable
waste management
Knowledge Total X2 Pval
Poor Good
Poor knowledge Risk - 4(6.6) 4(6.6) 0.21 0.65
Good Knowledge Risk 2(3.3) 55(90.2) 57(93.5)
Total 2(3.3) 59(96.8) 61(100)

There was no significant relationship between knowledge waste management disposal and knowledge on the risk
of poor management as level of significance was set at p<0.05

Majority of the participants had a good score of 2 points was given to those with

knowledge score. Using the composite good responses and a minimum score of 1 was
variables in SPSS where a maximum given to those with poor response.
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4. DISCUSSION

The study focused on assessment of waste
disposal practice in primary health facilities in
Esan central Local Government Area of Edo
State Nigeria. A total of 65 questionnaires were
distributed for this study and 61 were retrieved
given a response rate of 93.8%.

From the sociodemographic factors, nurses were
the dominating health care professionals (65.6%)
as compared to others, this was also similar to
study done in Ethiopia [18] and Cairo [19] where
nurses were more of the workforce in the primary
health care sectors. Most of the participants
were of the age group 21-50 years which
revealed that the workforce were mainly middle
aged as compared to Egypt where the major
workforce was between the age of 35-44 years.

The study showed that majority of the
participants (87%) had a good knowledge on
health care waste management. This is similar to
the studies done in Cameroon [20] and India [21]
where good knowledge was said to be exhibited
as in contrast with studies done in Egypt [17] and
Ethiopia [22]. Incineration (70.5%) is identified as
the main method of disposal of waste along with
sanitary landfill as also observed in Ogun State
Nigeria [23]. However, in Shanghai China [22]
waste is removed from a muster point and
recycled [19], and liquid waste is seen as the
most generated (57.4%) in this study. On the
other hand, biohazard waste was the main waste
generated in China [22] while in Brazil, sharps
were seen as the most generated waste [24].

Primary health centers (PHCs) are the basic
structural and functional units of health care
services in any given society [25]. Health care
waste should be segregated according to the
standardized procedures, which will reduce HCW
(Health Care Workers) related threats to
healthcare workers, disposal cost and the cost of
treatment[26,27. Proper management of HCW
requires a combination of proper waste handling
during generation, collection, storage,
transportation and treatment [28,29].

There was no level of significance between
knowledge and sociodemographic factors in this
study, but there was a level of significant level in
a study done in Egypt where it was observed that
mainly the house keepers of the hospital (orderly
and cleaners) had a good knowledge of waste
disposal as compared to those of other
professions [19].
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As regards knowledge of the risk of poor disposal
method, it was seen that majority of the
participants had good knowledge (85%) on the
risk and negative impact this will have on people
and the community at large. This was in contrast
to a study in India that revealed that only 22%
had correct knowledge on the risk of poor waste
management disposal. Studies in South Africa
[30] and Abakaliki [31] Nigeria were however
similar to this study as participants exhibited
good knowledge on the risk of poor waste
management.

5. CONCLUSION

5.1 General Public Health Implication of
the Study

The public health implication of this study cannot
be overemphasized as the prevention of
diseases in the hospital and health care centers
is of paramount importance to health workers
and patients in order to promote good health and
safety. Precautionary measures in the disposal of
wastes is a compulsory practice that should not
be taken lightly. This is because environmentally
sound management of HCW can prevent
adverse health and environmental impacts from
such waste including the unintended release of
chemical or biological hazards like drug-resistant
microorganisms, into the environment thus
protecting the health of patients, health workers,
and the community.

According to the World Health Organization [32],
the disposal of untreated health care wastes in
landfills can lead to the contamination of drinking,
surface, and ground water if those landfills are
not properly constructed.

Incineration of waste has been widely practiced,
but inadequate incineration or the incineration of
unsuitable materials results in the release of
pollutants into the air and in the generation of
ash residue. Incinerated materials containing or
treated with chlorine can generate dioxins and
furans, which are human carcinogens and have
been associated with a range of adverse health
effects. Incineration of heavy metals or materials
with high metal content (in particular lead,
mercury and cadmium) can lead to the spread of
toxic metals in the environment [32,33].

Alternatives to incineration such as autoclaving,
microwaving, steam treatment integrated with
internal mixing, which minimize the formation and
release of chemicals or hazardous emissions,
should be given consideration in settings where
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there are sufficient resources to operate and
maintain such systems and dispose of the
treated waste [32,34-35].

6. RECOMMENDATIONS

To further enhance health safety of workers,
patients and general public, the following
recommendations are made.

To the Government:

1. The government should make provision for
adequate disposal of hospital waste by
policy making and legislation.

2. Government should involve health care
waste management officers that will
ensure compliance.

3. The government should make financial
provisions for the purchase of waste bins,
Sharp box and sophisticated waste
machine for the recycling of necessary
waste materials were need be.

2. The government should ensure
cooperation of both public and private
health institutions to ensure management
of health care waste.

3. Government should ensure training and
retraining of health workers.

To the Health institutions

1. Health care Management board and teams
should be set up to draw out policies and
protocols for ensuring compliance to waste
management.

2. Health institutions should organize
programs on training on how to manage
health care waste.

2. Health institutions should provide basic
accessible waste disposal equipment and
facilities

To the public

1. The public should ensure adherence to
rules and regulations on waste disposal
practices.

2. People should attend seminars on waste
management disposal

3. The public should be cautious on
precautionary measures to observe when
around the hospital premises.
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Ethical approval was sought from Irrua Specialist
Teaching Hospital Ethics Committee. Ethical

approval for the study was also sought from the
ethical review board, Irrua Specialist Teaching
Hospital.

Permission was obtained from the Primary
Healthcare Department Coordinator of Esan
Central Local Government Area while written
consent was obtained from the participants. The
purpose of the research was explained to the
respondents as best as possible and they were
made to understand that information gotten was
strictly confidential. They were assured that the
information gotten were stored in files and kept
away from authorized access and soft copy,
stored in pass worded laptops.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare and it should be duly
noted that NO generative Al technologies such
as Large Language Models (ChatGPT,
COPILOT, etc) and text-to-image generators
have been used during writing or editing of
manuscripts. This guarantees the fact that the
originality of the study was maintained.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Chartier Y, Emmanuel J, Pieper U, Eds.
Safe management of waste from
healthcare  activites 2Med; 2014.
Assessed On: April 7t 2022.

2. Hayford PK, Ceniza-Canillo AM, Antwi J.
Technology Needs in a Healthcare
Environment: Assessment of Information
Communication Technology at Ejisu
Government Hospital, Ghana. Curr. J.
Appl. Sci. Technol. 2022;41(6):36-44.
Assessed On: 2024 May 29 Available from:
Available:https://journalcjast.com/index.ph
p/CJAST/article/view/3834

3. Ozam TS, Garnan AAS, Algahtani NM.
Patients’ Satisfaction with Healthcare
Services at Private and Public Hospitals in
Aseer Region. J. Pharm. Res. Int.
2022;34(13B):36-6.

Assessed On: 2024 May 29
Available:https://journaljpri.com/index.php/
JPRV/article/view/5944

4. Chauhan A, Singh SP. Selection of
healthcare waste disposal firms using a
multi-method  approach.  Journal  of



10.

11.

12.

13.

14.

15.

Idemudia et al.; Int. J. Trop. Dis. Health, vol. 45, no. 7, pp. 42-54, 2024; Article no.lJTDH.118339

Environmental 2021;295:
113117.

Lee B-K, Ellenbecker MJ, Moure-Ersaso
R. Alternatives for treatment and disposal
cost reduction of regulated medical
wastes. Waste Manage. 2004;24(2):143—
51.
Available:https://doi.org/10.1016/j.wasman.
2003.10.008.

Assessed April 7th, 2022

Coker A, Sangodoyin A, Sridhar M, et al
Medical waste management in |badan,
Nigeria: obstacles and prospects. Waste
Manage. 2009;29(2):80411.
DOI:10.1016/j.wasman.2008.06.040

[Web of Science ®], [Google Scholar]
Assessed on: April 7t 2022

Hall SK. Infectious waste management: A
multifaced problem. Journal of Pollution
Engineering. 1989;21(8):74—78.

Assessed On:April 7th , 2022

Rogers DE, Brent AC. Small-scale medical
waste incinerators— experiences and trials
in South Africa. Waste Manage. 2006;
26(11):1229
Available:https://doi.org/10.1016/j.wasman.
2005.08.007

Assessed on:April 7th , 2022

SANS 10248-3 Management of healthcare
waste; 2011.

Assessed On:April 8th , 2022

Patil AD, Shekdar AV. Healthcare waste
management in India. J Environ Manage.
2001;63(2):211.

Assessed On:April 8, 2022.

Hangulu L, Akinola O. Healthcare waste
management in community-based care:
Experiences of community health workers
in low resource communities in South

Management.

Africa. BMC Public Health. 2017;17:
448.

Assessed On: April 8, 2022

Abor PA, Bouwer A. Medical waste
management practices in a Southern

African hospital. Int J Health Care Qual
Assur. 2008;21(4):356-64.

Assessed On:April 8th, 2022

Kelkar R. A practical approach to hospital
waste management in India. Industrial
Safety Chronicle. 1998;67-70.

Assessed On: April 8, 2022

WHO. Understanding and simplifying bio-
medical waste management. A training
manual for trainers. 2005. Assessed April
8th; 2022.

Infectious Disease Advisor
Available:https://www.infectiousdiseaseadv

53

16.

17.

18.

19.

20.

21.

22.

23.

isor.com/home/decision-support-in-
medicine/hospital-infection-control/waste-
management/ Assessed April 8t , 2022
Indiana department of environmental
management, health risk and
environmental impacts of open burning.
Assessed On: April 81; 2022.

Ismail AA, Mahfouz MS, Makeen A.
Injection safety among primary health care
workers in Jazan Region, Saudi Arabia. Int
J Occup Environ Med. 2014;5(3):155-63.
PMID: 25027044;

PMCID: PMC7767601.

Doylo T, Alemayehu T, Baraki N.
Knowledge and Practice of Health Workers
about Healthcare Waste Management in
Public Health Facilities in Eastern Ethiopia.
J Community Health. 2019;44(2):284-291.
DOI: 10.1007/s10900-018-0584-z.

PMID: 30341746.

Hakim SA, Mohsen A, Bakr I. Knowledge,
attitudes and practices of health-care
personnel towards waste disposal
management at Ain Shams University
Hospitals, Cairo. East Mediterr Health J.
2014;20(5):347-54.

PMID: 24952293

Sylvain HW, Gwladys GD, Félicité EY
Assessing knowledge, attitudes, and
practices of healthcare workers regarding
biomedical waste management at Biyem-
Assi District Hospital, Yaounde: A Cross-
Sectional Analytical Study
Available:https://doi.org/10.1155/2020/287
4064.

Timilshina N, Ansari MA, Dayal V. Risk of
infection among primary health workers in
the Western Development Region, Nepal:
knowledge and compliance. J Infect Dev
Ctries. 2011;5(1):18-22.

DOI: 10.3855/jidc.782.

PMID: 21330736.

Ruoyan G, Lingzhong X, Huijuan L,
Chengchao Z, Jiangjiang H, Yoshihisa S,
Wei T, Chushi K. Investigation of health
care waste management in Binzhou
District, China. Waste Manag.
2010;30(2):246-50.

DOI: 10.1016/j.wasman.2008.08.023.
EPUB 2009 Oct 27.

PMID: 19864124; PMCID: PMC7125614.
Okareh OT, Tijani M. Healthcare waste
management in primary health care
settings: case study of ikenne local
government, Ogun State, Nigeria. Volume
1 Research Journal of Public Health.
2015/01/24.


https://doi.org/10.1016/j.wasman.2003.10.008
https://doi.org/10.1016/j.wasman.2003.10.008
https://www.tandfonline.com/servlet/linkout?suffix=CIT0008&dbid=128&doi=10.1080%2F20786190.2018.1432137&key=000261901800043
http://scholar.google.com/scholar_lookup?hl=en&volume=29&publication_year=2009&pages=804-11&issue=2&author=A+Coker&author=A+Sangodoyin&author=M+Sridhar&title=Medical+waste+management+in+Ibadan%2C+Nigeria%3A+obstacles+and+prospects&doi=10.1016%2Fj.wasman.2008.06.040
https://www.infectiousdiseaseadvisor.com/home/decision-support-in-medicine/hospital-infection-control/waste-management/
https://www.infectiousdiseaseadvisor.com/home/decision-support-in-medicine/hospital-infection-control/waste-management/
https://www.infectiousdiseaseadvisor.com/home/decision-support-in-medicine/hospital-infection-control/waste-management/
https://www.infectiousdiseaseadvisor.com/home/decision-support-in-medicine/hospital-infection-control/waste-management/
https://doi.org/10.1155/2020/2874064
https://doi.org/10.1155/2020/2874064

24,

25.

26.

27.

28.

29.

30.

Idemudia et al.; Int. J. Trop. Dis. Health, vol. 45, no. 7, pp. 42-54, 2024; Article no.lJTDH.118339

Available:https://www.researchgate.net/pu
blication/322677148.

Moreira AM, Gunther WM. Solid waste
management in  primary healthcare
centers: application of a facilitation tool.
Rev Lat Am Enfermagem. 2016;18;
24:e2768.

DOI: 10.1590/1518-8345.0646.2768.
PMID: 27556874; PMCID: PMC5012496.
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6433624/#ref9

Shinee E, Gombojav E, Nishimura A,
Hamajima N, Ito K. Healthcare waste
management in the capital city of
Mongolia. Waste Manag. 2008;28(2):435-
441.

DOI: 10.1016/j.wasman.2006.12.022
Available:https://www.ncbi.nim.nih.gov/pmc
/articles/PMC6433624/#ref9.

Accessed June 2022

Vier M, Walelegn W, Zemichael G.
Assessment of health care waste
segregation practice and associated
factors of health care workers in Gonder
University Hospital, North West
Ethiopia. Univers J Public Health. 2014;2
:201-207.

DOI: 10.13189/ujph.2014.020703.
Available:https://www.ncbi.nim.nih.gov/pmc
/articles/PMC6433624/#ref9.

Accessed On: June 2022

Manyele SV. Effects of improper hospital-
waste management on occupational health
and safety. Afr Newsletter Occup Health
Safety. 2004;14:30-33.
Available:https://www.ncbi.nim.nih.gov/pmc
/articles/PMC6433624/#ref9.

Accessed On:June 2022

Malekahmadi F, Yunesian M, Yaghamaein
K, Nadafi K. Analysis of the healthcare
waste management status in Tehran
hospitals. J Environ Health Sci Eng. 2014;
12(1):116.

DOI: 10.1186/s40201-014-0116-4
Available:https://www.ncbi.nim.nih.gov/pmc
/articles/PMC6433624/#ref9.

Accessed On:June 2022

Adekunle Olaifa, Romona D. Govender,
Andrew J. Ross Knowledge, attitudes and

31.

32.

33.

34.

35.

practices of healthcare workers about
healthcare waste management at a
district hospital in KwaZulu-Natal South
African Family Practice. 2018;60(5):
a4919.

DOI: https://doi.org/10.4102/safp.v60i5.491
9

Onoh RC, Adeke AS, Umeokonkwo CD,
Ekwedigwe KC, Agboeze J, Ogah EO.
Knowledge and Practices of Health-Care
Waste Management among Health
Workers in Lassa Fever Treatment Facility
in Southeast Nigeria. Niger Med J.
2019;60(5):257-261.

DOI: 10.4103/nmj.NMJ_161_18

Epub 2019 Nov 26.

PMID: 31844355;

PMCID: PMC6900902.

World Health Organization. Healthcare
waste management, an Integral
component of health investment.
Geneva: World Health Organization;
2005.
Available:https://www.ncbi.nlm.nih.gov/pmc
[articles/PMC6433624/#ref9.

Accessed June 2022.

Padmanabhan KK, Barik D. Health
Hazards of Medical Waste and its
Disposal. Energy from Toxic Organic

Waste for Heat and Power Generation.
2019:99-118.

DOI: 10.1016/B978-0-08-102528-4.00008-
0

Epub 2018 Nov 9. PMCID: PMC7152398.
Yazie TD, Tebeje MG, Chufa KA.
Healthcare waste management current
status and potential challenges in Ethiopia:
a systematic review. BMC Res Notes.
2019;12:28.
Available:https://doi.org/10.1186/s13104-
019-4316-y.

Wafula ST, Musiime J, Oporia F. Health
care waste management among health
workers and associated factors in primary
health care facilities in Kampala City,
Uganda: A cross-sectional study. BMC
Public Health. 2019;19:203.
Available:https://doi.org/10.1186/s12889-
019-6528-4

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/118339

54


https://www.researchgate.net/publication/322677148
https://www.researchgate.net/publication/322677148
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://doi.org/10.4102/safp.v60i5.4919
https://doi.org/10.4102/safp.v60i5.4919
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433624/#ref9
https://doi.org/10.1186/s13104-019-4316-y
https://doi.org/10.1186/s13104-019-4316-y
https://doi.org/10.1186/s12889-019-6528-4
https://doi.org/10.1186/s12889-019-6528-4
https://www.sdiarticle5.com/review-history/118339

