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Abstract
Healthcare waste management (HWM) problems are growing with an ever-increasing number of hospitals, clinics, diagnostic 
laboratories, etc in Ethiopia. Health workers are one of the key personnel who are responsible for the proper management 
of healthcare wastes at any health facilities. However, this performance will depend the level of knowledge and practice 
regarding waste management. A facility based cross-sectional study design was applied on 400 health workers. All public 
health institutions inside Jigjiga town were included and the study participants were randomly selected from each health 
facility. Data were collected using pre-tested and self administered questionnaire. The collected data was analyzed using SPSS 
version 20. Multivariable logistic regression model was used to identify factors associated with knowledge and practice of 
health workers. Out of those involved in this study, 47.7% and 42.3% of respondents had good knowledge and good practice 
on healthcare waste management, respectively. Health workers in the age group of 35–44 years, nurses, midwifes, medical 
laboratory, were significantly associated with knowledge of health workers. On the other hand, only educational status was 
significantly associated with practice. In this study, both knowledge and practice of health workers about healthcare waste 
management was poor. To enhance both the knowledge and practice of health workers, on job training is recommended.
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Background

Healthcare wastes (HCW) are wastes generated from health-
care facilities such as; hospitals, health centers, medical 
research centers, pharmaceutical manufacturing plants, phar-
macies, blood banks, and home health care activities that are 
broadly categorized into general waste and hazardous waste 
[1]. Healthcare waste, medical waste, biomedical waste and 
hospital waste are terms which are used interchangeably [2]. 
Healthcare waste constitutes a special category of wastes 
because they contain potentially harmful materials and can 
cause ill health to those exposed to it.

Poor management of these wastes can jeopardize health 
workers, employees who handle healthcare waste, waste 
pickers, patients and their families, and the community at 
large to infection, toxic effects, and injuries, and risks of 
polluting the environment [3, 4]. The wastes generated from 
medical activities can also be hazardous, toxic and even 
lethal because of their high potential for disease transmis-
sion and injury [5]. Studies have indicated that the inappro-
priate handling and disposal of HCW poses health risks to 
health workers who may be directly exposed to infectious 
wastes and a higher risk of diseases such as hepatitis and 
HIV/AIDS [6, 7].

Management of health care waste is becoming an issue 
of growing concern in urban areas. In many developing 
countries, it is still indiscriminately disposed of and often 
mixed with municipal waste, thus causing serious health and 
environmental hazards [8]. If non-hazardous waste is mixed 
with hazardous waste, disposal should be employed as per 
regulations for hazardous waste [9] which is not the case 
for many low income countries such as Ethiopia. Infectious 
waste management has always remained a neglected public 
health problem in the developing countries, resulting in high 
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burden of environmental pollution affecting general masses 
[10].

Adequate knowledge of those who are potential handlers 
of healthcare waste management (HWM) is important to 
understand its health hazards, proper technique and methods 
of handling the waste, and practice of safety measures which 
also be a base for its safe disposal [11]. There are however 
many reports in the developing countries where the level of 
knowledge and practice of healthcare waste management 
among health workers is generally low [7, 12–14].

In Ethiopia, HWM is given less attention than the other 
healthcare issues. As a result, the knowledge and practice of 
health workers about healthcare waste management didn’t 
get sufficient attention. There is no sufficient recorded infor-
mation on healthcare waste management and technologies 
and this hinders the planning for better management of 
healthcare wastes [15]. The success of healthcare waste 
management program rests on the knowledge and practice 
of health workers but there was no adequate study conducted 
on knowledge and practice of health workers towards health-
care waste management in public healthcare facilities in 
Ethiopia and the current study site. It was therefore with 
this understanding this study was designed to investigate the 
knowledge and practices health workers towards healthcare 
waste management in public health institutions (hospital and 
health centers) in eastern Ethiopia.

Materials and Methods

The study was conducted in Jigjiga town, capital of The 
Ethiopian Somali Regional State, in 2016. Facility based 
cross-sectional study design was used which includes all 
public health facilities (one hospital and three health centers) 
inside the town. 400 health workers were selected from the 
three health facilities by simple random sampling. The total 
sample was proportionally allocated to each health facilities 
based on the number of health workers each has at the time 
of data collection.

Data were collected using structured, pre-tested and self 
administered questionnaires. The instrument was prepared 
in English and no need of translation because all the health 
professionals were assumed that they can read and under-
stand English language. Three diploma holder health pro-
fessionals as data collection facilitators and two supervisors 
were employed. The facilitators and supervisors were given 
training for 2 days (1 day before and one after the pretest) 
on procedures, techniques and ways of collecting the data.

The questionnaires were checked for completeness, 
cleaned and edited. Complete items were coded and entered 
to EpiData software version 3.1 and transported to Statisti-
cal Package for the Social Science (SPSS) version 20 soft-
ware packages for analysis. First descriptive statistics was 

analyzed to see the characteristics of the study population 
in relation to relevant variables. Two final models were con-
structed for the two outcome variables (measuring knowl-
edge and practice of health workers). As a result, knowledge 
scores were calculated by giving 1 for correct answers and 
0 for the wrong responses of each item. Similarly, prac-
tice scores were calculated by giving 1 and 0 for the other 
responses of each item. Total knowledge and practice scores 
were computed for each participant and then for all partici-
pants. Good knowledge and good practice were defined as 
correctly answering above the mean of the items and others 
were defined as poor knowledge and poor practice. Finally, 
the data was analyzed using multivariable logistic regres-
sions to determine the effect of various factors on the out-
come variables and to control possible confounding effect.

This study was carried out after the proposal got approval 
by Haramaya University, College of Health and Medical Sci-
ences, the Institutional Health Research Ethics Review Com-
mittee (IHRERC). Data collectors explained to the respond-
ents that the target of the study and the information obtained 
will be kept confidential and will be used for research pur-
poses only. Data collection has proceeded after a written and 
signed consent from each respondent was secured. Before 
each question, the study objectives were clearly explained 
by clarifying the respondents the aim of study which was 
neither to evaluate the performance of the individual nor 
to blame anyone for weakness, rather to gather information 
and opinions that might lead to eventual improve the main 
problem of this study.

Results

Socio‑demographic Characteristics

The study included 400 health workers with a response rate 
of 95.2%. The sex ratio (male-to-female) was 44.2:55.8. 
Most of the respondents, 183 (45.8%), were in the age group 
of 25–34 years old and 205 (51.2%) and 160 (40%) were 
found to have first degree and diploma, respectively. In addi-
tion to this, 176 (44%) and 169 (42.2%) were single and 
married, respectively. Regarding to the professional category 
of the respondents, almost half of them, 201 (51.4%) were 
nurses and majority, 132 (37.5%) have reported they were 
working in OPD. According to work duration of the health 
workers, 111 (27.8%) of them were worked for 2–4 years 
(Table 1).

Knowledge of Health Workers Towards Healthcare 
Waste Management

The level of knowledge was first computed from 10 knowl-
edge related questions and score was generated for each 
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respondent. The mean score (6.38) of 10 knowledge related 
questions was used as a cut of point to say good or poor 
knowledge after computing the score for each respondent 
from the questions. Out of the 400 participants, 188 (47%) 
had good knowledge and the rest 212 (53%) had poor knowl-
edge on health care waste management (Table 2).

Perceptions of Health Workers Towards Healthcare 
Waste Management

The perception of health workers participated in this study 
was assessed with a couple of questions. Among the total 
respondent, only 130 (32.5%) perceived that healthcare 
waste is considered as useless and almost all, 99.8%, appre-
ciated the importance of HWM (Table 3).

Practice of Health Workers on Healthcare Waste 
Management

The level of practice was first computed from 7 practice 
related questions and score was generated for each respond-
ent. The distribution was normal during normality checkup. 
Then mean (4.29) was calculated and used as a cut of point 
to declare good or poor practice. Those whose score is 
greater than or equal to the mean were categorized as hav-
ing good practice and those with score of less than the mean 

Table 1   Socio-demographic characteristics of health workers regard-
ing healthcare waste management in Jigjiga town, eastern Ethiopia

Variables Frequency Percentage

Age (n = 400)
 < 25 151 37.8
 25–34 183 45.8
 35–44 48 12.0
 45–54 16 4.0
 > 54 2 0.4

Educational status (n = 400)
 Certificate 3 0.8
 Diploma 160 40.0
 First degree 205 51.2
 Second degree 32 8.0

Current marital status (n = 400)
 Married 169 42.2
 Single 176 44.0
 Divorce 37 9.2
 Widowed 17 4.3
 Separate 1 0.3

Professional category (n = 391)
 Medical doctor 10 2.6
 Health officer 87 22.3
 Nurse 201 51.4
 Midwifery 58 14.8
 Medical laboratory 28 7.2
 Anesthesia 7 1.8

Duration of employment (in years) 
(n = 400)

 < 2 83 20.8
 2–4 111 27.8
 5–9 101 25.2
 10–14 65 16.2
 15–19 25 6.2
 > 20 15 3.8

Table 2   Knowledge of health workers regarding healthcare waste 
management in Jigjiga town, eastern Ethiopia

Questions Responses Frequency Percentage

How many categories of clinical waste do you know? (n = 400)
Less than five 212 53.0
Five 188 47.0

What types of storage is used for infectious waste? (n = 400)
Strong black disposable plastic 

bags
104 26.1

Safety box or yellow plastic 
bags

295 73.9

Amount of wastes put in the container (n = 400)
More than ¾ full 41 10.3
¾ full or less than ¾ full 359 89.7

Do you know the presence of rules and regulations about HWM in 
Ethiopia? (n = 400)

No 256 64.0
Yes 144 36.0

Mode of disposal for infectious waste (n = 400)
Burying 6 1.5
Incinerator/burning 394 98.5

Is color-coding segregation important for healthcare wastes? 
(n = 400)

No 27 6.8
Yes 373 93.3

Injuries need to be reported (n = 400)
No 38 9.5
Yes 362 90.5

Matching correct method of handling wastes with their container 
color (n = 400)

No 19 4.8
Yes 381 95.3

Does standard storage rooms required for healthcare wastes? 
(n = 400)

No 115 28.7
Yes 285 71.3

Does waste management need annual plan? (n = 400)
No 281 70.3
Yes 119 29.8
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were categorized poor practice. Accordingly, 169 (42.3%) 
and 231 (57.7%) of the respondents had good and poor prac-
tice on healthcare waste management, respectively (Table 4).

Factors Associated with Knowledge Towards 
Healthcare Waste Management

In multivariable logistic regression analysis for which the 
candidates had been taken from the bivariate analysis with 
p ≤ 0.25, the age group of 35–44 years, professional category 

Table 3   Perception of health workers regarding healthcare waste management in Jigjiga town, eastern Ethiopia

Variables Responses Frequency Percentage

Perception on healthcare wastes (n = 400)
Useless 279 67.5
Useful 130 32.5

Importance of healthcare waste management (n = 400)
No 1 0.3
Yes 399 99.8

The need for follow up by the responsible body (n = 400)
No 216 54.0
Yes 184 46.0

The need for penalty while violating the regulation (n = 400)
No 290 72.5
Yes 110 27.5

The need for on job training (n = 400)
No 27 6.8
Yes 273 93.3

Is HWM following a correct procedure in your HF? (n = 400)
No 260 65.0
Yes 140 35.0

Do you understanding risks and health hazards of HCW? (n = 400)
No 25 6.2
Yes 275 93.8

Do you understanding the risks of HCW to the environment? (n = 400)
Yes 27 6.8
No 273 93.2

The need for collecting and transporting wastes daily (n = 400)
No 120 30.0
Yes 280 70.0

Infectious wastes should be disposed in (n = 400)
Black bags and clear bags 45 11.3
Yellow bags/sharps container 355 88.7

Color code for wastes to be autoclaved (n = 400)
Black/yellow/blue/white 103 25.8
Red 297 74.2

Waste management is team work (n = 400)
Disagree 36 9.0
Agree 364 91.0

Waste management is an extra burden (n = 400)
Disagree 347 86.8
Agree 53 13.2

Color code for disposal of general waste (n = 400)
Red/yellow/blue 69 17.2
Black 331 82.8
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(nurses, midwifes, medical laboratory and anesthetist) had 
remand significantly associated with knowledge of health 
workers on healthcare waste management.

Accordingly, this study claimed that those who are in 
the age group between 35 and 44 years were [AOR = 6.83, 
95% CI (1.30, 15.78)] more likely to have good knowl-
edge towards healthcare waste management compared to 
those with the age group of ≥ 45 years. On the other hand, 
nurses [AOR = 3.42, 95% CI (1.33, 13.86)], midwifes 
[AOR = 1.53, 95% CI (1.07, 12.18)], medical laboratory 
technicians [AOR = 7.58, 95% CI (1.55, 19.54)] and anes-
thetists [AOR = 4.52, 95% CI (2.49, 7.80)] were more likely 
to have good knowledge towards healthcare waste manage-
ment compared to medical doctors (Table 5).

Factors Associated with Practice on Healthcare 
Waste Management

On multivariable analysis, the only variable that remained 
significantly associated with practice of health workers was 
educational status. As a result, the odds of having good 
practice was almost three times more for those with educa-
tional status of diploma [AOR = 2.78, 95% CI (1.02, 7.59)] 
than second degree holders. Meanwhile those who have first 
degree [AOR = 2.55, 95% CI (1.01, 6.50)] were 2.5 times 

more likely to have good practice on healthcare waste man-
agement compared to those with second degree (Table 6).

Discussion

In this study, 47% respondents had good knowledge about 
healthcare waste management. This finding was higher than 
studies done in North West Ethiopia [16] and Tanzanian 
[17]. But, this finding was lower than a study finding from 
KwaZulu-Natal in South African [18]. These differences in 
the level of knowledge might be attributed because of the 
differences in basic professional and on job trainings among 
the health professionals in these areas.

The practice of healthcare waste management in this 
study, (42.3%), was found to be higher than a study con-
ducted in Gondar town health facilities of northern Ethio-
pia, which was 31.5% [16]. And it was relatively lower than 
a result of another study conducted in Gondar University 
Hospital, Ethiopia [15] and studies in Nigeria [19] and South 
Africa [18]. The low level of practice shown in this study 
might be due to the already recorded poor knowledge about 
healthcare waste management. Because the level of knowl-
edge was one of the factors which affects practice as seen in 
other studies [16, 18].

In this study, age group was found to be significantly 
associated with knowledge of healthcare waste management. 
As a result, age group of 35–44 years [AOR = 6.83, 95% CI 
(1.30, 15.78)] were almost 7 times more likely to have good 
knowledge about healthcare waste management compared to 
those with the age group of > 45 years. However, the find-
ing in Kabul, Afghanistan, has shown that HCWs between 
31 and 39 years of age had less knowledge compared with 
those 30 years and younger [20]. Normally as age increases, 
health workers will get more experiences and enhance their 
knowledge in their professional career [21].

Professional category was the other variable which 
has shown a statistical significance difference. Accord-
ingly, nurses [AOR = 3.42, 95% CI (1.33, 13.86)], mid-
wifes [AOR = 1.53, 95% CI (1.07, 12.18)], medical labo-
ratory professionals [AOR = 7.58, 95% CI (1.55, 19.54)] 
and anesthetists [AOR = 4.52, 95% CI (2.49, 7.80)] were 
more likely to have good knowledge towards healthcare 
waste management compared to medical doctors. Different 
studies showed different result on the level of knowledge 
about HWM among the different categories of profes-
sionals. A study conducted in Egypt found that the per-
centage of physicians with satisfactory knowledge scores 
was significantly higher than among nurses [22]. Other 
study in South Africa has shown that nurses have high 
level of knowledge than other health professionals [18]. 
This disparity in knowledge of health workers may be due 
to the differences in curriculum of the basic professional 

Table 4   Practice of health workers regarding healthcare waste man-
agement in Jigjiga town, eastern Ethiopia

Questions Responses Frequency Percentage

Do you practice of recapping needles? (n = 400)
Yes 364 91.0
No 36 9.0

Are you discarding sharps inside safety boxes? (n = 400)
Never 306 76.5
Always 94 23.5

Frequency of use of gloves (n = 400)
Some times 103 25.8
Always 297 74.2

Use of other PPE (n = 400)
Yes 9 2.3
No 391 97.7

Practice following color-coding (n = 400)
No 11 2.8
Sometimes 6 1.4
Yes 383 95.8

Practice of segregating wastes (n = 400)
Yes 9 2.8
No 389 97.8

Disposing of general and clinical wastes separately (n = 400)
Yes 15 3.8
No 385 96.2
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training between the categories and most importantly due 
to the proper and continuous on job training arranged for 
professionals.

In this study, health workers with educational status 
of diploma [AOR = 2.78, 95% CI (1.02, 7.59)] and first 
degree level [AOR = 2.55, 95% CI (1.01, 6.50)] were found 
to be more likely to have good practice on healthcare waste 
management compared to those with second degree. Simi-
larly, level of education was found statistically significant 
with the practices with p-value < 0.05 [23]. However, 
another study conducted in Nigeria showed educational 
status of health workers didn’t show a statistical signifi-
cance difference with practice towards healthcare waste 
management [24].

Limitations of the Study

Due to small sample size, the confidence interval of some 
findings become wider which resulted in low precision 
during making inference to our target population. In this 
study, only public health facilities were included with a 
view that most of the people are utilizing such facilities. 
This might however reduce the maximum credibility of the 
research especially while generalizing the findings to the 
whole health workers in the region.

Table 5   Factors associated with 
knowledge of health workers 
regarding healthcare waste 
management in Jigjiga town, 
eastern Ethiopia

CI confidence interval, COR crude odds ratio, AOR adjusted odds ratio
*p-value < 0.05; **p-value < 0.01; ***p-value < 0.001

Factors Frequency (%) Knowledge COR (95% CI) AOR (95% CI)

Good Poor

Sex
 Male 177 (44.3) 83 94 1.00 1.00
 Female 223 (55.8) 105 118 1.01 (0.68, 1.50) 1.01 (0.63, 1.61)

Age (in years)
 < 25 151 (37.8) 77 74 5.20 (1.45, 18.71)* 6.52 (0.96, 44.18)
 25–34 183 (45.8) 81 102 3.97 (1.11, 14.19)* 4.86 (0.80, 29.59)
 35–44 48 (12.0) 27 21 6.43 (1.64, 25.16)** 6.83 (1.30, 15.78)*
 > 45 18 (4.4) 3 15 1.00 1.00

Educational status
 Certificate 3 (0.8) 2 1 1.00 1.00
 Diploma 160 (40) 75 85 0.44 (0.04, 4.96) 0.30 (0.02, 3.80)
 First degree 205 (51.2) 93 112 0.42 (0.04, 4.65) 0.40 (0.03, 5.00)
 Second degree 32 (8) 18 14 0.64 (0.05, 7.83) 0.84 (0.06, 12.04)

Marital status
 Married 169 (42.3) 77 92 1.00 1.00
 Single 176 (44.0) 86 90 1.14 (0.75, 1.74) 1.13 (0.58, 2.21)
 Divorced 37 (9.2) 16 21 0.91 (0.44, 1.87) 0.98 (0.43, 2.21)
 Widowed 18 (4.5) 9 9 1.20 (0.45, 3.16) 1.23 (0.38, 4.16)

Professional category
 Medical doctors 10 (2.6) 1 9 1.00 1.00
 Health officer 87 (22.2) 31 56 4.98 (0.60, 11.18) 6.34 (0.62, 15.73)
 Nurse 201 (51.4) 102 99 9.27 (1.15, 24.55)* 3.42 (1.33, 13.86)*
 Midwifery 58 (14.8) 28 30 8.40 (0.99, 10.63) 1.53 (1.07, 12.18)*
 Medical lab 28 (7.2) 16 12 2.00 (1.33, 10.02)* 1.58 (1.55, 19.54)
 Anesthesia 7 (1.8) 5 2 2.50 (1.61, 11.56)* 4.52 (2.49, 7.80)*

Working duration (in years)
 < 2 83 (20.8) 39 44 1.00 1.00
 2–4 111 (27.8) 55 56 1.11 (0.63, 1.96) 1.03 (0.56, 1.90)
 5–9 101 (25.2) 48 53 1.02 (0.57, 1.83) 1.33 (0.63, 2.85)
 10–14 65 (16.2) 31 34 1.03 (0.54, 1.97) 1.03 (0.40, 2.61)
 15–19 25 (6.2) 11 14 0.89 (0.36, 2.18) 1.68 (0.41, 6.87)
 > 20 15 (3.8) 4 11 0.41 (0.12, 1.39) 1.47 (0.22, 9.79)
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Conclusion and Recommendation

The majority of health workers in the area had poor 
knowledge and poor practice in applying healthcare waste 
management. Age (35–44 years), professional category 
(nurses, midwifes medical laboratory anesthetists) were 
significantly associated with knowledge of health work-
ers on healthcare waste management. Level of education 
was significantly associated with practice of health work-
ers on healthcare waste management. This low level of 
knowledge and practice of health workers towards health-
care waste management might be mainly attributed to 
poor training facilities. Regular on job refresher training 
and supervision of health workers are recommended to 
improve the poor knowledge and poor practice on health-
care waste management.
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