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ABSTRACT
Background: Healthcare waste (HCW) is defined as
the total waste stream from a healthcare facility. This
waste is a byproduct of health care and ranges from
contaminated needles to radioactive isotopes. The
inappropriate handling and disposal of healthcare waste
poses health risk (such as injuries by contaminated
sharp objects and contamination of surface or ground
water) to health workers who maybe directly exposed
and to people near health facilities, particularly children
and scavengers who may become exposed to infectious
waste and high risk diseases such as hepatitis and
HIV/AIDS.

OBJECTIVES: To assess healthcare workers
knowledge of hazards of healthcare wastes and its
management.

METHODS: A cross-sectional descriptive study
carried out among healthcare workers in Oshimili
South LGA, Delta State.

RESULTS: A total of 402 health workers
participated in the study. The mean age of
respondents was 36.8+ 10years. Most (97.3%) of
the respondents were aware of the dangers posed
by improper HCWM practices; Awareness of risk
of HIV/AIDS transmission was 94.5%; Awareness

of the need for HCWM was 93.3%; Awareness of
risk of Hepatitis B and C infection transmission was
91.0%. Awareness that improper disposal of HCW
can lead to contamination of surface was 94.5% and
ground water was 87.5%. The study showed that
there was poor practice of waste reduction,
recycling and wastes segregation in all the facilities.
Only 43.3% of respondents practice waste
segregation.

CONCLUSION: The high awareness of healthcare
wastes and its hazards did not translate into actual
practice of standard HCWM, and that repeated
training on healthcare waste management is
required for positive behavioral change.

KEY WORDS: Knowledge, healthcare, workers,
hazards, healthcare, wastes.

INTRODUCTION:
Healthcare waste (HCW) is defined as the total
waste stream from a healthcare facility. This waste is
a byproduct of health care and ranges from
contaminated needles to radioactive isotopes. It is
special in that it carries a greater potential for
causing infection and injury than any other type of
waste. Health care waste is a reservoir of
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potentially harmful pathogens in sufficient
1-3concentrations to cause disease. Healthcare

institutions are service-oriented establishments
that provide medical care facilities comprising of
observational, diagnostic, research, therapeutic
and rehabilitative services. These facilities are
among the largest generators of solid waste on per

4capital basis.
In Nigeria, healthcare waste falls under the

5category of infectious waste . These constitute a
special category of waste because they contain
potentially harmful materials like microbial
culture and stock of infectious agents, pathological
waste, waste from surgery or autopsy that were in
contact with infectious agents, sharps (hypodermic
needles, syringes, scalpel blades), waste from
human blood and products of blood and laboratory
waste. Other hazardous materials used by
healthcare institutions that become part of their
waste streams includes chemotherapeutic agents,
antineoplastic chemicals, solvents, formaldehyde,
photographic chemicals, radionuclides, mercury,
anesthetic gases and toxic, corrosive and
miscellaneous chemicals. Additional waste such as
incinerator exhaust, laundry-related and kitchen

6waste are also Generated.
The inappropriate handling and disposal of
healthcare waste poses health risk (such as injuries
by contaminated sharp objects and contamination
of surface or ground water) to health workers who
maybe directly exposed and to people near health
facilities, particularly children and scavengers who
may become exposed to infectious waste and high 

7risk diseases such as hepatitis and HIV/AIDS.
The World Health Organization (WHO) estimates
that each year unsafe injections account for 32% of
new cases of Hepatitis B virus (HBV) infections in
developing and transitional countries for a total of

821 million people infected. Unsafe injections are
the most common cause of Hepatitis C virus (HCV)
infections in developing and transitional countries,
causing two million new infections each year and
accounting for 40% cases. Globally, nearly 2% of all
new human immunodeficiency virus (HIV)

infections are caused by unsafe injections with a
8,9total of 96,000 people infected annually.

The objective of this study was to assess the level of
health workers awareness regarding hazards of
healthcare wastes. In a developing country like
Nigeria, many health concerns are competing for
resources, that is why the management of healthcare
waste has not been receiving needed attention.
Unfortunately, practical information on the need for
effective and efficient healthcare wastes
management is inadequate and research on the
public health implications of inadequate
management of healthcare waste are few and

4,10limited in scope. Findings from this study will
serve as an advocacy tool enabling policy makers in
the State and LGA health and environment
ministries assess themselves to see if they have been
responsive enough especially in areas of staff
training on proper health care wastes management
and also highlight areas that need improvement.
Profession was found to be highly associated with
knowledge of constituents, hazard categories and
the occupational hazards of medical waste, as
reported by a cross sectional study carried out in
2001in government health institutions in Gaza,
Israel. The highest level of knowledge of hazard
categories of medical waste was among those who
had worked for a moderate length of time (2-5
years). As for occupational hazards, the highest level
of knowledge was found in those who had worked
for more than 10 years and lowest for newly
employed staff members. Previous experience
outside Gaza, the presence of instructions and
previous training courses were not associated with
greater knowledge. There was also no difference in
the knowledge of workers from private companies
and government workers. About 70% of the
participants knew that they were exposed to
occupational hazards as a result of improper
management of medical waste. As for knowledge of
transmitted diseases, 55.8% knew that viral hepatitis
and 28.5% knew that HIV infection could be
transmitted as a result of improper management of
medical waste. Knowledge of chemicals and
r a d i a t i o n a s a s o u r c e
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of occupational hazard was low. Concerning
environmental hazards, 96.0% of the workers knew

11that medical waste could pollute the environment.
A cross sectional study in 2004 among 93 sanitary
workers of Combined Military Hospital,
Rawalpindi, Pakistan was done to identify the
health hazards posed by hospital wastes to the
sanitary workers. The study reported that 46% of
workers were illiterate and 49% had attended
primary school. None of the sanitary workers
received any training in handling hospital wastes.
They were unaware of the risk and hazards
associated with handling of hospital wastes; they
therefore, lacked the required knowledge, skills
and protections to safeguard their health.
Although, 28% of the sanitary workers considered
hospital wastes no more hazardous than ordinary
domestic, majority of them (92.5%) believed that
they were at risk and could contract a dangerous
disease from handling hospital waste. Low literacy
level was the main reason for poor perception of
sanitary workers towards the hazards of hospital
wastes. Majority of them were either illiterate or

12attended primary school.
Cross-sectional studies in India on awareness of
biomedical wastes management among healthcare

13personnel in 2013 in Jaipu and a similar study on
knowledge, attitude and practices amongst nurses 

14in private hospitals in Udupi city in 2013
13regarding biomedical wastes, both reported poor

level of knowledge and awareness of biomedical
wastes generation hazards, legislation and
management. The studies indicated that regular
training and supervision is necessary for better
healthcare wastes management and policy
implementation.
A cross-sectional study in 2012 in Ethiopia on
factors associated with risk perception of
healthcare workers towards healthcare wastes
management in healthcare facilities, reported that
knowledge on HCW types, diseases transmitted
with HCW and having training on HCW were
significantly associated with risk perception of
HCW. None of the facilities had HCW management

15guidelines.

METHODS:
The study was carried out in Oshimili-South Local
Government Area (LGA) of Delta North Senatorial
District of Delta State; it is a semi-urban area with
headquarters in Asaba. It has an area of 603 square
kilometers and a population of 149, 603 at the 2006

16census. It consists of ten towns or communities
namely Asaba, Oko, Cable point, Central core area,
Isieke, Ezenei, Umuagu, Umueze, Umuonaje and

17Zappa. This LGA has good access roads and pipe
borne water supply. Located in this LGA is the
Federal Medical Center, Asaba, the Delta State
University, Anwai Campus, the Federal College of
Education (Technical). This area is connected to the
National grid of the Power Holding Company of
Nigeria. The main religion in this area is Christianity
and the language spoken by the people are Igbo,
English language and Pidgin English. There are
eleven (11) public health facilities in the LGA. There
are nine primary health care centers, one general
hospital at Okwe and one tertiary health care facility
(Federal Medical Centre, Asaba) in Oshimili-South
LGA. The PHCs include PHC Umuagu, Okwe,
Awai, Anala, Ogbele, Amakoma, Akwaebune,
Umueze and West-End. The Federal Medical Centre
(FMC) has 175 doctors, 42 pharmacist, 43 laboratory
scientist and technicians, 400 nurses, 19 workers in
radiology, 7 in physiotherapy, 7 in pathology and
132 health/ward assistance/health care wastes
handlers. This make a total of eight hundred and
fifty (855) health staff in the FMC. The general
hospital has a total of 120 health staff, amongst
whom, are doctors, nurses, laboratory staffs,
pharmacist, ward assistants and waste handlers. The
nine PHCs have a total of 248 medical and
environmental health staff.
The study was a cross-sectional descriptive study
among healthcare workers in public health facilities
and they included medical doctors, pharmacists,
nurses, midwives, laboratory scientists, laboratory
technicians and healthcare waste handlers/ward
orderlies. Non medical workers such as the
administration and accounting
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staffs were excluded. Also excluded from this
study are private health facilities and those who
refused to give consent to participate in this study.

Ethical approval for this study was given by the
Ethical Committee of the University of Benin
Teaching Hospital, Benin City, Edo State. Consent
to participate in this study was sought from the
respondents after detailed explanations to them
about what the study entails, as well as assuring
them of confidentiality of information to be given.
The questionnaires were them self administered.
The sample size was calculated based on one
proportion sampling with population greater than
10,000;

2 2n = Z pq/d
Where

n = the minimum sample size
z = standard normal deviate, set at 1.96

corresponding to 95% significance level.
P = 50% proportion of characteristics
(attributes) in the population because there
are no reports of previous studies on this in
this area.
q = 1 – p
q = 1 – 0.5 = 0.5
d = precision or degree of accuracy i.e.

acceptable margin of sample error set at 5%
or 0.05.

Substituting the above figures in the formula, the
desired sample size, n, for the study will be

2 2n = (1.96) × 0.5 × 0.5/ 0.05 = 385. This therefore
means that a minimum sample size of 385 is
required for the study to be valid.
Adjusting by 10% for non-response
n = 424 as now the sample size for the study.

There were nine primary health care centers, one
general hospital at Okwe and one tertiary health
care facility (Federal Medical Centre, Asaba) in
Oshimili-South LGA. A total population study
was done. All health and environmental health
staffs of the Local Government Area, the FMC and
General Hospital were randomly selected for the
study.
An English language structured self administered

questionnaire with open and closed ended
questions with sections on social demographic data
and knowledge on standard waste management
practices was used for this study. The data obtained
were analyzed using SPSS version 17. Test of
associations were done using chi square statistics at
95% confidence levels.

Results:
In all, eleven health care facilities participated in this
study. The FMC, General Hospital and nine PHCs.
A total of 402 health workers from the two hospitals
and the nine PHCs participated in the study giving a
response rate of 95%. The age group 30-39 years
constituted 138 (37.2%) of respondents. The mean
age of respondents was 36.8+ 10years with standard
deviation of 9.1 years. The age of respondents
ranged from 18 – 55 years. Majority 245 (60.9%) of
respondents were married, while 110 (27.7%) of the
respondents were single. Nurses constituted the
highest proportion of respondents in the study with
a frequency of 130 (32.2%), followed closely by
Healthcare Waste Management Workers
(health/ward assistants/environmental health
workers) who were 120 (28.9%) of the respondents. 
Majority 398 (99.7%) of the respondents were
Christians.
Majority 391(97.3%) of the respondents were aware
of the dangers posed by improper HCWM practices;
awareness of risk of HIV/AIDS transmission
380(94.5%); awareness of the need for HCWM
395(93.3%), and awareness of risk of Hepatitis Band
C infection transmission 366 (91.0%). Most of the
respondents were also aware that improper
disposal of HCW can lead to contamination of
surface 380(94.5%) and ground water 349(87.5%).
The study revealed that there is poor practice of
waste segregation techniques in all the facilities.
Only 156(43.3%) of respondents practice waste
segregation their health facilities.
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For the purpose of this study, respondents'
knowledge of HCW, its hazards and management
were scored using a scoring system designed by
the researcher to enable further analysis and
interpretation. This was assessed by awarding
points to answers given to the above eight
questions in table 4. An answer of yes was deemed
correct for questions with options 'Yes' and 'No'. A
'Yes' was scored as 1 point and 'No' was scored as 0
point. Maximum score of 7 points. Therefore,
respondents with score 0-4, 5 - 6 and 7 - 8 were

categorized as having poor (<50%), good (60 – 75%)
and very good (>75%).

Awareness of HCW and dangers posed by
improper HCWM and risk of transmission of
diseases had high scores among the respondents.
There was poor knowledge of avoiding co-mixing of
medical and non-medical waste and waste
segregation.

Table 1:   Socio-demographic characteristics of respondents: (N= 402)

Characteristics                              Frequency             Percentages (%)Age (years) 

    10 – 19                                                   7                                         1.9

    20 – 29                                                 82                                       22.1

    30 – 39                                               138                                       37.2

    40 – 49                                               106                                       28.6

    50 – 59                                                 38                                       10.2

Marital status

 Single                                                   110                                       27.7

Married                                                 245                                      60.9

Separated                                                20                                        5.0

Divorced                                                 16                                        4.0

Widowed                                                11                                        2.7

Designation

Doctors                                                    46                                      11.4

Nurses                                                   130                                      32.3

Pharmacists                                            20                                        5.0

Lab. Scientists                                        20                                        5.0

Wastes handlers/Health assist.        120                                       29.8

Others e.g. labourers etc                       66                                      16.4

Religion

 Christianity                                         398                                       99.7

 Islam                                                         1                                        0.3
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DISCUSSION:
Majority of the respondents were aware of the
need for HCWM (93.3%), this is contrary to the

12findings in the study done at Rawalpindi , that
reported poor awareness of HCWM and also poor

knowledge of the risk and hazards associated with
handling of hospital wastes; they therefore, lacked
the required knowledge, skills and protections to
safeguard their health. The high level of
awareness found in this study, could be due to the
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Table 2: Knowledge of disease transmission by improper HCW management practices
                                                                                             Frequency (%) Total
                                                                                                 Yes              No              Knowledge of HCW
Awareness of  need for HCWM                                         395(93.3)     7(1.7)          402(100.0)
Awareness of dangers posed by improper HCWM        391(97.3)    11(2.7)         402(100.0)
Knowledge of disease transmission by HCW
HIV/AIDS                                                                             380(94.5)     18(4.5)        402(100.0)
Hepatitis B and C infections                                               366 (91.0)    36(9.0)        402(100.0)
Other infections                                                                    380(94.5)      22(5.5)       402(100.0)
Knowledge of effects of improper disposal of HCW
Surface water pollution                                                       380(95.2)     19(4.8)        399(100.0)
 Ground water pollution                                                     349(89.9)     50(12.5)      399(100.0)
Co-mixing of medical and non-medical waste                230(58.8)     161(41.2)    391(100.0)
Knowledge of proper waste disposal 
Practice of waste segregation                                             156(43.3)     204(56.7)     360(100.0)
Training                                                                                 192(52.6)     173(47.4)     365(100.0)

Variables

Table 3: Healthcare workers knowledge of  HCW, its hazards and management:

Level of knowledge of Healthcare workers

                                                                                               Very good       Good          Poor         Total

Knowledge componentsAwareness of  HCWM            314(78.1)         81(20.1)       7(1.7)        402(100.0)

Awareness of dangers  posed by improper HCWM       268(66.7)         123(30.6)   11(2.7)       402(100.0)

HIV/AIDS transmission                                                      252(63.3)        128(32.2)    18(4.5)      398(100.0)

Hepatitis B and C infections transmission                        245(60.9)        121(30.1)     36(9.0)      402(100.0)

Surface water pollution                                                       259(64.9)         121(30.3)    19(4.8)      399(100.0))

 Ground water pollution                                                     220(55.1)         129(34.8)    50(12.5)    399(100.0)

Co-mixing of medical and non-medical waste                168(42.9)         62(15.9)      161(41.2)   391(100.0)

Practice of waste segregation                                             124(34.4)         32(8.9)         204(56.7)  360(100.0)
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fact that information now has a broader and better
way of being disseminated through various
medium. It may also be as a result of routine
interpersonal interaction, seminars, presentations,
trainings on HCWM, and various health
education materials available at the place of work.
It may also probably be due to the fact that waste
management is a part of the training of health
workers such as doctors and nurses who were part
of this study.
Most (97.3%) of the healthcare workers in this
study were aware of the dangers posed by
improper management of medical waste. This is in

11line with the study in Gaza, Israel , that reported
that 87% knew about medical wastes, but not in

12 13keeping with the studies in Rawalpindi , Jaipu ,
14and Udupi that all reported that respondents

were unaware of the dangers posed by medical
waste and that they therefore, lacked the required
knowledge and skills to properly handle medical
waste and protect themselves.
Most respondents knew that HIV/AIDS (94.5%)
and hepatitis B and C (91.0%) are capable of being
transmitted by improper management of hospital 
waste. This shows a higher level of knowledge to a

11study in Gaza, Isreal with knowledge on HIV of
28.5%, and that for viral hepatitis of 58.5%.
Most (94.5%) of the respondents were aware that
improper disposal of HCW can lead to
contamination of surface and ground water
(87.5%), this also shows a higher level of

11knowledge as compared to the Gaza where
respondents were poorly educated and ignorant
of the consequences of improper healthcare waste
disposal. The study revealed that there was poor
practice of waste segregation techniques in all the 
facilities. Only 43.3% of respondents practice
waste segregation in their health facilities. This
m a y be d ue i m prope r H CW M po li c y
implementation by health facility managers and
also lack of provision of colour coded wastes
disposal bags and needed materials for proper
disposal of sharps.

CONCLUSION:
The study revealed that healthcare workers in
Oshimili-South LGA of Delta State were aware of
health care wastes and its hazardous nature. The
high knowledge of healthcare wastes and its
hazardous nature did not translate into actual
practice of standard HCWM, and that repeated
training on healthcare waste management is
required for positive behavioral change. This study
showed a poor practice of wastes reduction,
recycling and segregation by healthcare workers.
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