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Abstract
Background: Improper collection, segregation, transportation, treatment and disposal of healthcare wastes waste pose risk to public
health and the environment. The aim of this assessment was to determine the healthcare waste generation rate, composition and
management practice in Dilla University Referral Hospital.

Methods: An institutional based cross-sectional study was conducted in Dilla University Referral hospital from May to June 2019.
The quantitative data was collected for eight consecutive days using direct measurment of healthcare waste. The qualitative data
was collected by using questionnaire, observation checklist, and in-depth interview. The qualitative data was collected and
transcribed and thematic content analysis was done.

Result: A total of 1212.5 kg of healthcare waste was generated in the study period with an average of 151.56 kg (±73.4). The
hazardous fraction of the healthcare waste was 581.9 kg (48 %) while the generation rate was 0.866 kg bed-1day-1. From the total
healthcare waste, general waste was the highest 630.6 kg (52%) followed by infectious waste which was 299.5 kg (24.7%). There
was no segregation of healthcare waste by type at the point of generation and there was no pre-treatment of infectious wastes.
Placenta pit was used for pathological wastes and open burning was the main disposal mechanism for the remaining wastes.

Conclusion: The �nding indicated that the proportion of hazardous waste generated from the hospital was above the threshold set
by the World Health Organization. There was a lack of appropriate waste segregation, storage, transport, treatment and disposal
practices in the referal hospital.

Highlights

The health care waste generation rate for the referal hospital was 866 kg bed-1 day-1.

The hazardous fraction of the healthcare waste was 48 % which was higher than it should be.

Plastic (30.%) and food waste (1%) were the two major constituents of the health care waste.

There was a lack of appropriate waste segregation, storage, transport, treatment and disposal practices in the referal hospital.

1. Introduction
Health care waste (HCW) is characterized as any waste produced by a health care facility during the delivery of healthcare services,
and it is divided into two types: non-hazardous (general wast) and hazardous HCW (WHO, 2015; Pinto et al., 2010). General waste,
also known as non-hazardous waste, makes up the majority of HCW, accounting for 75 to 90% of total HCW. It comes mostly from
food storage, administrative, and housekeeping operations, and poses little risk to public health (WHO, 2015; WHO, 2011;Chartier et
al., 2014).

Hazardous HCW, on the other hand, includes laboratory wastes, pathological wastes, body �uids, infectious materials, sharps,
pharmaceuticals, harmful chemicals, substances with high heavy metal content, and genotoxic material, which make up 10–25
percent of all HCW (Chartier et al., 2014; WHO, 2011; Olufunsho et al., 2016). Healthcare workers, waste handlers, patients, visitors,
and the general public can be exposed to infectious agents, toxic effects, and injuries as a result of dangerous and improper HCW
management, with nurses and housekeeping employees being the key groups at risk of injury (Chartier et al., 2014; Bassey et al.,
2006; EPA, 1998; EPA, 1997; Jang et al., 2006; Lee and Huffman 1992). This indiscriminate handling and unsafe disposal practices
could also lead to the pollution of air, soil and water (Tsakona et al., 2007).

The transmission of more than 30 blood borne pathogens has been related to poor HCW management [36]. Poorly handled sharp
wastes contaminated with human blood, for example, have been linked to the transmission of HIV and the hepatitis B and C viruses
(Chartier et al., 2014). Every year, more than two million healthcare workers are estimated to be exposed to percutaneous injuries as
a result of contaminated sharp wastes around the world (Prüss-Üstün, 2005).

Injections with infected syringes caused 21 million hepatitis B virus infections, accounting for 32% of all new infections; 2 million
hepatitis C virus infections, accounting for 40% of all new infections; and 260,000 human immunode�ciency virus infections, killing
over 5.2 million people worldwide each year, including 4 million children (Prüss-Üstün, 2005).
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The presence of hazardous waste in the hospital waste stream, even if it is a small percentage, will result in higher costs in addition
to signi�cant public health risks and emissions (Yazie et al., 2019). Implementing appropriate methods, such as successful
segregation of hazardous and non-hazardous waste, is linked not only to lower risks, but also to lower waste management costs
(Castellani et al., 2015; Ibbotson et al., 2013; Mosquera et al., 2014; Windfeld and Brooks, 2015).

As a result, effective HCW management is critical to maintaining public and environmental health (WHO, 2015). Segregation,
collection, storage, transportation, treatment, and disposal are all important aspects of a successful healthcare waste management
process (Meleko and Adane, 2018; Olufunsho et al., 2016; Manyele and Lyasenga, 2010; Yazie et al., 2019). HCW is becoming a
huge challenge, particularly for many developed countries that are lagging far behind recommended guidelines (Yazie et al., 2019;
Azage et al., 2013; Haylamicheal et al., 2011; De Titto et al., 2012; Townend and Vallini, 2008; Diaz and Fisher, 2005)

Identifying the types and quantities of waste produced in a health-care facility as early as in the planning stage is a crucial �rst step
in safe waste disposal, to estimate the required capacities for containers, storage areas, transportation and treatment technologies,
as well as to establish baseline data on rates of production in different medical areas and for procurement speci�cations, planning,
budgeting, calculating revenues from recycling, optimization of waste-management systems and environmental impact
assessments (WHO, 2015). A systemic review on the HCW management in Ethiopia by Yazie et al. 2019 indicated that the HCW
generation rate was found to be high (the proportion of hazardous waste generated ranged from 21 to 70%) and its management
very poor. The major challenges assessed were lack of accessible guideline, waste management utility, adequate training, �nancial
constraint, and poor managerial supports (Yazie et al., 2019; FMOH 2008).

Even if the type and quantities of the HCW data is crucial, it is the most neglected activity in most health facilities in Ethiopia (Yazie
et al., 2019; FMOH 2008). Therefore, this study intends to �ll the gap in healthcare waste management practiced in Dilla University
referral hospital in southern Ethiopia.

2. Materials And Methods
2.1 Study area, design and period

The study was conducted in Dilla University Referral Hospital which is found in Southern Nation Nationality and People Regional
State (SNNPRS) in Ethiopia. Among the Hospitals found in Gedio zone, Dilla referral Hospital managed by Dilla University and
function as a practical training center for more than �ve departments and also providing curative services. The hospital provides
both outpatient and inpatient services with total bed capacity of 200. The hospital serve as a referral hospital for the health centers
and nearby primary hospitals. An institutional based cross-sectional survey was conducted from May 2019 to June 2018 for eight
consecutive days to quantify the healthcare waste generation rate and to evaluate its management system.

2.2 Data collection

To determine HCW composition the waste of different classes collected from different service delivery points was poured on a
designated area at the back of the hospital for segregation. The weighing was conducted for eight consecutive days and the total
weight of waste per level of each department or ward was obtained by adding the weight of waste in each class per day. The
trained data collectors conducted the waste segregation at a designated place and weighed the segregated waste. Before
segregation of the HCW started, the waste was sprayed with disinfectant solution (0.5% sodium hypochlorite). A supervisor
recorded the weight of the waste (in kilograms) by department and service delivery point. Weighting scale was used to quantify the
amount of HCW generated. The waste was classi�ed as sharps, infectious, pathological, pharmaceutical and general waste (Such
as food waste, plastics papers and other domestic wastes). The waste containers were labeled in order to identify the ward in which
the waste is generated. From each ward in every shift the waste containers were transported to the temporary station designated for
waste segregation and measuring (Figure 1). Once the wastes are sorted and measured they were �nally be disposed and the waste
containers were returned to their wards to be ready for the next shift. 

Physical observation was carried out to assess the healthcare waste handling, segregation, and transportation and disposal
practices. Standardized questionnaire adapted from the WHO for HCW (WHO, 2014) was used.  The daily patient load and bed
occupancy rate was taken from the hospital triage system and registers. n addition to direct observations �ve in-depth interviews
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were conducted with the hospital administrators (Executive Director, Deputy Director, Nursing superintendent) , senior management
involved in infection prevention team which also handle the healthcare the cleaners’ coordinator  and waste management till the
point of saturation.  Written consent was obtained prior to the in-depth interviews.

2.3 Data Collection Tools

Data collection tools/standardized questionnaire for the assessment were adapted from the WHO for HCW (WHO, 2014) and
physical observation checklist were used to record the weighted healthcare waste and to assess the health care waste handling,
segregation, and transportation and disposal practices. Key informants for the in-depth interview were also used for the qualitative
data.

2.4 Data analysis

For quantitative data, double data entry was used; data were entered into Excel sheets and SPSS version 20 and the two sets of
data were compared for consistency. The analysis was computed separately for each wards and type of healthcare waste. The
data distributions were explored for normality test. Descriptive statistics of frequency tabulation, count, mean, standard deviation
and percentages were used to summarize generation of HCW into meaningful form. The results were also presented using tables,
pie chart, and graph and box plot. The healthcare waste generation rates were reported on the basis of kg/bed/day, kg/patient/day
and kg/outpatient/day. Classi�cation of health care waste was done based on  (WHO, 2014), criteria for health care wastes.
 Hazardous and non hazardous was also done accordingly. The qualitative data collected was transcribed and a thematic content
analysis was done. After the speci�c nodes were developed for the questions, the signi�cant �ndings and responses were
aggregate as sub-nodes. These sub-nodes were later developed into themes and the information from different literature and
responses were then triangulated.

2.5. Ethical considerations

The ethical approval for this study was granted by Dilla University College of health and medical science Institutional ethical
Review board. A supportive written letter was granted to all the concerned departments, involved in the qualitative study. Personal
protective equipment’s were supplied for data collectors and training on infection prevention was given before the starting of the
study.

3. Results
3.1 Health care waste generation

As indicated in (Table 1) data was collected for eight consecutive days and a total of 1212.5 kg of healthcare waste was generated
in the teaching hospital. An average of 151.56 (±73.4) kg of health care waste was generated in the study period with the lowest
recorded was 51 kg in day two (by coincidence which was a national holiday), and the maximum waste generated was 241.4 kg in
day four. Regarding the classi�cation of healthcare waste in study period, general waste was the highest 445.3 kg followed by
infectious waste which was 299.5 kg and chemical waste was the lowest generated healthcare waste in DURH which was 60 kg.

Table 1. Daily health care waste generation by department in Dilla university Referral Hospital
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Department Day 1 Day 2 Day 3 Day  4 Day  5 Day  6 Day 7 Day  8 % Total

Surgical ward 14.3 1.7 8.6 8.3 0 3.9 20 12.3 5.7 69.1

Medical ward 31.8 5 41 33.6 22.1 0 7.8 40.8 15 182.1

Gynacology ward 13 13.9 20.2 11.7 26.8 5.1 8.6 22.3 10 121.6

Obesterrics 13.2 1.2 20.2 16 14.6 9.6 13.8 8.2 8 96.8

Pediatrics 2.8 0 29.6 32.5 0 15.5 17.9 18.7 9.6 117

OR 1 0 5.3 10 17 2.3 0 7 3.5 42.6

ICU 1.6 0 1.2 0 2.8 0 0 0 0.46 5.6

NICU 7.6 10.9 10 19.5 4.9 8.4 7.6 5.8 6.2 74.6

OPD 13.1 3.3 0 9.1 4 0 5.8 0 2.9 35.3

Medical llabratory 6.3 0 1.6 28.2 60 7.7 1.2 5.1 9.1 110.1

Emergency ward 6.2 15 6 26.6 27.8 12.2 9.7 15.2 9.8 118.7

Radiology 1 0 0 5.8 0 0 0 1.7 0.7 8.5

Psycitry ward 4.3 0 4.7 15.7 0 0 0 4 2.4 28.7

Pharmacy 3 0 40 1.9 2.9 0 0 0 3.9 47.8

Kitchen 10.8 0 2.1 1 39 0 0 20 6 72.9

O�ce 0 0 0 1.6 0 0 0 5 0.54 6.6

Garden 24 0 0 20 0 0 0 30.5 6.1 74.5

Total 154 51 190.5 241 246.9 64.7 92.4 196.1 100 1212.5

As indicated in (Table 2), Medical ward, gynacology ward and medical Labratory produced the highest waste, with a total waste of
182, 121.6 and 110.1 kg respectively while adult ICU produced the lowest 5.6 kg of health care waste in the hospital in study period.

Medical ward produced the highest amount of both infectious and total waste, as showen in(Figure 2). waste generated from the
the radiology department, o�ces and adult ICU produced the lowest health care waste in the hospital in study period.

Table2.  Classi�cation of health care waste by department in Dilla Univeresity Refferal Hospital
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  Classi�cation of health care waste in kg

  Infectious
waste

Patological
waste

Pharmaceutical 
waste

Sharp
waste

General
waste

Chemical
waste

Total

Medical Ward 64.7 0 9.5 12.1 95.8 0 182.1

Gynacology
Ward

32.1 14.4 8.2 13.8 53.1 0 121.6

Medical
Labratory

20.1 0 6.8 11.6 11.6 60 110.1

Emergency
Ward

49.5 0 9.1 16.1 44 0 118.7

Pediatrics
Ward

17.8 11.3 9.4 5.3 73.2 0 117

Obesterrics
Ward

33.7 20.5 8.8 1.4 32.4 0 96.8

NICU 28.1 10.6 9.1 5 21.8 0 74.6

Surgical Ward 27.3 0 6.5 0.7 34.6 0 69.1

OR 15.7 10.5 4.8 1.5 10.1 0 42.6

Psycitry Ward 3 0 2.7 3 20 0 28.7

OPD 4.2 0 5.7 0 25.4 0 35.3

Radiology 1.2 0 1.6 0 5.7 0 8.5

ICU 2.1 0 1.7 0.7 1.1 0 5.6

Garden 0 0 0 0 74.5 0 74.5

Kitchen 0 0 0 0 72.9 0 72.9

Pharmacy 0 0 0 0 47.8 0 47.8

O�ce 0 0 0 0 6.6 0 6.6

Total 299.5 67.3 83.9 71.2 630.6 60 1212.5

OR= Operation Room, ICU= Intensive Care Unit, NICU= Neonatal Intensive care Unit, OPD= Out Patient Department

With a total of 200 beds and an average bed occopancy rate of  92%, and avrage daily patient load of 271, the waste generation
rate for the hospital was calculated as 151.6 kg day-1, 0.866 kg bed-1, day-1, 0.529 kg patient-1 day-1, 0.248 patient-1 day-1 and 0.396
kg bed-1 day-1.

Composition of health care waste

Plastic was the highest constituent of the wastes with –kg and paper waste was the least (Table 3).

Table 3. Composition of health care waste in DURH.
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Composition Day
1

Day
2

Day
3

Day
4

Day 
5

Day
6

Day
7

Day
8

Min Maz Mean % Total

Plastic 33.4 21.4 75.8 72.8 42.8 25.5 37.1 54.6 21.4

 

75.8

 

45.4 30% 363.4

Bottle and
glasses

12.8 2.5 12.3 9.5 4.3 1.1 10 2.1 1.1

 

12.8 6.82 4.5% 54.6

Paper 3.4 0 3.3 3.6 4.6 1.3 8 6.5 0 8 3.8 2.5% 30.7

Cartoon 11.7 5.2 20 24 18.1 2 5.6 19.5 2 24

 

13.3 8.7% 106.1

Infectious
wastes

32.8 15.9 34.1 19.7 11.5 9.2 9.6 11.9 9.2 34.1

 

18.1 11.9% 144.7

Food 15.7 3.3 32.3 50 54.1 9 13 38.8 3.3 54.1

 

27.025

 

18.1% 219.2

Sharp/niddles 8.7 1.5 5.4 19.2 12.6 6.5 1.8 15.5 1.5 19.2

 

8.9

 

5.9% 71.2

Patological
wastes

11.5 1.2 6.9 8.4 10.3 7.1 6.2 15.7 1.2 15.7

 

8.4 5.5% 67.3

Garden waste 24 0 0 20.5 0 0 0 30 0 30 9.3 6.1% 74.5

Chemical
waste

0 0 0 0 60 0 0 0 0 60 7.5 4.9% 60

Other 0 0 0.4 10.7 3.6 3 1.1 2 0 10.7

 

2.6

 

1.7% 20.8

Total 154 51 190.5 241.4 221.9 64.7 92.4 196.6       100% 1212.5

 

3.3 Classi�cation of health care waste

General waste with 150.7 kg day-1 was the highest type waste produced across the days in the study period followed by infectios
waste with 38.3 kg day-1. Day two recorded the lowest generation  rate by type as indicated in (Figure 2).

3.4 Hazardous fration of the health care waste

Average hazardous waste generation was 72.74 kg SD (± 32.6). As indicated in (Figure 4) the hazardous fraction of health cae
waste for Dilla University Referal Hospital was 48%.

3.5. Health care waste management practice

Findings from the physical observation

Our physical observation result focused on four recommended steps of the healthcare waste management in the hospital. Waste
management practices at the teaching Hospital include, the use of waste bins with 20 and 60  liters capacity for storage at the
wards, collection from the wards to secondary storage points and transfer to open dump site for disposal by cleaners.

Segregation: HCW was temporarily stored in plastic containors. Segregation of HCW by type at the point of generation and pre-
treatment of infectious waste was also not practiced. Moreover, sharps are required to be disposed of in a safety box, but this was
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not practiced at the time of observation in many wards. Each ward has three small color coded waste bins: red for pathological,
black for general, yellow for infectious wastes and yellow and white safety box for sharp materials. However, there wasn’t any
proper labeling on the bins. There were no separate bins for the hazardous waste such as pharmaceutical waste, chemical waste
and the radioactive wastes. The red or yellow bins are used for these kinds of wastes. Black waste bin was found at the patient’s
bed side, and was being used for all sorts of waste. The HCWs were not segregating the infectious waste, as some of the patient’s
blood stained objects were seen in the general waste bin.

On-site health care waste collection and transport: On-site waste collection is done by the hospitals itself. It is collected twice a day
in DURH. There was no wheeled trollies utilized for the transportation of wastes rather, it was simply picked and carried by cleaners
and taken to the disposal site as showed in (Figure 5). Three bin (Red, yellow and black) containers were present in most of the
wards. Sub-standard containors which are suitable only for o�ce purposes were also observed in most wards. The most common
sizes of containers observed were 30 liter containers in each patient rooms and 60 litere containers in the building corridors. The
poor HCW segregation practice (mostly sharp materials) in most of the substandard containers, and the absence of transporting
health care wastes with out trolly’s  were the main causes of injuries to cleaners as showen in (Figure 5).

Figure 5.

Storage: There are no separate storage points located in the hospital. All the wastes collected from the wards using small color
coded bins are transferred to the big waste bins located at each blocks only to be transported and end up to the disposal site.
Washing and disinfecting of waste containers which were used to transport either infectious or non-infectious wastes together were
not even washed or disinfected afterwards.

Health care waste treatment: There was no treatment mechanism applied to the healthcare wastes in the hospital before disposal.

On-site health care Waste disposal: The hospital had two incinerators which were not functional at the time of the study and open
dumping and then burning was the only means of healthcare waste disposal except the pathological wastes. Pathological wastes
were disposed in a placenta pit located in a secured area in the hospital compound as indicated in (Figure 6). Again PPE were not
used during the disposal. General wastes such as kitchen and garden wastes were dumped in an open on-site pit prepared for this
purpose inside the hospital compound as indicated in (Figure 6).

Ocopational safety

At the time of data collection cleaners were observed wearing heavy duety gloves plastic shoes and approns as shown in (Figure 7),
but adequate and proper personal protective equipment’s (PPE) long rubber boots, water proof aprons, googles and masks were not
available during waste collection. The managment problem in the procurment process was the main reason according to the
hospital infection prevention case team leader.

‘’ We always send lists of the right safety materials, and products needed for the infection prevention and control tasks including the
health care waste managment but what we get was not what we ordored. This was a challenge that has complicated our task.’’

Hence, WHO guidelines were not followed at all.

Figure 7.  On-site health care waste transportation in DURH

Findings from the in-depth interview

All of the �ve respondents in the in-depth interviews were male staffs, regular government employees in different leadership
positions which were responsible for the management of health care waste which include the medical director, Deputy medical
Director, Nursing superintendent, infection prevention team leader and focal person from the cleaners. Thematic results are
presented as follows.

Organization and Planning: There is institutional structure for healthcare waste management in the hospital. The healthcare waste
management is carried out under the infection prevention and patient safety case team. There is an infection prevention committee
organized from all departments and discussed on the prominent issues every month but the impact of the decision of this
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committee is limited to make the desired outcome regarding proper HCW. There is annual healthcare waste management plan
along with the infection prevention and patient safety plan. But, policies, standard operating procedures and working manuals or
guidelines were lacking regarding healthcare waste management in the teaching hospital.

Staff Development: Even if, there were no developed training modules in DURH, two rounds of training has been given for cleaners
and the health professionals on basic infection prevention and control which includs health care waste managment. There were no
health information materials regarding healthcare wastes to the hospital stuff, the patients as well as the care givers on how to
manage healthcare wastes safely.

Waste managment records: One of the basic problems in healthcare waste management in DURH was the absence of daily waste
segregation, collection and monitoring records. As a result wastes are neither weighted daily nor monthly and their segregation
collection transportation and disposal practices also are not monitored and recorded. The waste collection is scheduled twice a day,
which was in the morning and in the afternoon.

4. Discussion
Environmental sustainability and responsibility have emerged as important aspects of Sustainable Development Goals (SDGs)
towards the generation of ever-increased wastes are real threat to human and environmental health. While the provision of high-
quality health services improves health and well-being overall, unfortunately, it may result in the generation of potentially harmful
waste if not managed appropriately (Global Fund, 2020). One of a reliable healthcare waste management plan involves a periodic
quanti�cation of the generation rate and information of waste type (Atnafu and Kumie, 2017; Madhia et al., 2015).

On daily basis, averagely151.6 ± (SD 73.41 ) kg day− 1 of healthcare waste was generated from the referal hospital. This result was
higher than a result obtained in Mizan Tepi University teaching hospital (Meleko and Adane, 2018), Bench Maji (Meleko et al., 2018)
and Menilk Hospital (Tadesse and Kumie, 2014) which may be associated with variation of annual patient load, seasonal variation
and geographical related health conditions. The daily basis overall average obtained by this study was lowere than with study
conducted in Adama city, Ethiopia (228.60 ± 79.36) kg day− 1(Hayleeyesus et al., 2016).

the overall average of HCW generation rate was 0.529 kg patient− 1day− 1. This result was higher than the study done in Addis
Ababa which was 0.490 kg patient− 1day− 1 as reported by (Atnafu and Kumie, 2017). This difference could be mainly due to the
difference in patient load as well as the difference in HCW management systems, waste characterization and classi�cation as well
as enforcement of laws and regulation of the country which enables them to follow the same procurement policies for the purchase
and consumption of commodities.

The health care waste generation rate was 0.866 kg bed− 1 day− 1. This result is lower than the study done by (Tadesse and Kumie,
2014; Tesfahun et al., 2016) who reported that the generation rate was 6.03 kg bed− 1 day− 1 and 2.45 kg bed− 1 day− 1 respectively. It
was even lower than the national pooled generation rate which was ------bed− 1 day− 1 as reported by-------. This variation might be due
to the difference in patient load, the type and vastness of of the healthcare service delivered, and the type and the nature of waste
generated at each case team.

The generation rate was lower from other countries generation rate also from Bauru region Brazil 4.375 kg bed− 1 day− 1 (Delmonico
et al., 2018) Gorgan region Iran 1.83 kg bed− 1 day− 1 (Dehghani and Vafadar, 2017), Gaza Strip Palestine 1.3 kg bed− 1 day− 1

(Caniato et al., 2016),

However, it was lower when commpared to Nigeria Lagos, 0.57 kg -bed − 1 day − 1 (Longe, 2012), Pakistan Gujranwala 0.667 kg
bed− 1 day− 1 (Ali et al., 2016) and India Uttarakhand 0.24 kg bed− 1 day− 1 (Thakur and Anbanandam, 2017). The rise that was noted
in this study for the average generation rate may be attributed to the lack of intervention in Gedeo zone through the awareness and
training programs organized for proper segregation of infectious waste, adequate categorization and disposal of the waste. In
contrary, the average healthcare waste generation rates were reported in the range of 1.053 kg bed− 1day− 1 to 2.290 kg bed− 1day− 1

in Abuja, Nigeria (Bassey et al., 2006). The difference for the generation rates could be due to seasonal variation, availability of
different facilities,and resource allocation for the managmnet of health care wastes (Tadesse and Kumie, 2014).
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The overall average of HCW generated by government hospitals found to be 0.67 kg occupied bed− 1 day− 1 in this study. This is
inconsistent with (Maamari et al., 2015) who found the highest (2.45 kg occupied bed− 1 day− 1) generation rates in private hospitals
with 200 beds or more with overall average 0.97 kg occupied bed− 1day− 1. Various studies con�rm that large hospitals (i.e., having
more than 200 beds) have the highest generation rate. Maamari et al further describes that small public hospitals with less than
100 beds have smallest generation rates (Maamari et al., 2015).

In present study, relatively higher amounts of HCW generated from medical ward 22.76 kg/day followed by gynecology (15.1kg
day− 1), emergency (14.86kg day− 1), pediatrics (14.63kg day− 1) and laboratory (13.76kg day− 1) as shown in (Fig. 4). Portion of
hazardous waste for the hospitals in Dilla University refferal Hospital was 48%. This proportion is higher than the hazardous waste
threshold (10–25%) predicted in 2014 by WHO (WHO, 2015; Global Fund, 2020; KMOH, 2015) while non-hazardous wastes was
lower than the threshold ranged from 75–90% (Taghipour et al., 2015; Nuralam et al., 2017). similar higher proportions of
hazardous fraction were reported in Brazil 52% (Delmonico et al., 2018), Iran 47% (Dehghani and Vafadar, 2017), Nigeria Legos 51%
(Manga et al., 2011). Higher proportions of Health care waste were reported in Kenya Nirobi 65 % (Nkonge et al., 2014) and in India
63.67% (Thakur and Anbanandam, 2017) where as lower proportions (11.2–20.64% ) of hazardous waste were reported in
Bangladesh HCW (Nuralam et al., 2017; Alam et al., 2013). In this study the higher hazardous waste fraction in healthcare wastes
as opposed to the limit set by WHO might resulted from poor classi�cations and segregation practices of on-site handling systems.
This is a clear indication of poor health care waste segregation practice in the hospital.

Our �nding was in line with the pooled national data reported in Ethiopia by (Yazie et al., 2019), which indicated that the proportion
of hazardous waste ranged from 21 to 70% and its management very poor. The major challenges assessed were lack of accessible
guideline, waste management utility, adequate training, �nancial constraint, and poor managerial supports were.

5. Conclusion
The overall �ndings of this study indicate that the percentage composition of hazardous healthcare waste generated from DURH is
above the threshold set by the WHO. There is lack of appropriate on-site waste handling, segregation, transportation and disposal of
HCW in the hospital.

These improper healthcare waste management practices are mostly resulted from either ignorance of applying appropriate
practices or due to lack of awareness of the proper healthcare waste management system. This can pose a risk to the public health
and environment. Therefore, investment on recomended disposal facilities, continuous monitoring and evaluation of the health care
waste managmnet practice, training for both healthcare workers and cleaners is critical to increase their awareness on the proper
healthcare waste handling and management practices.
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HCW-Health Care Waste

ICU-Intensive Care Unit
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OPD-Out Patient Department

SD- Standard Deviation
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SNNPRS-Southern Nation Nationality and People Regional State
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Figures

Figure 1

Labled health care waste containers before waste measurment at DURH

Figure 2

Total Health care waste generated across all the wards in DURH
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Figure 3

Classi�cation of health care waste in DURH

Figure 4

Hazardous and non-hazardous fraction of health care wase in DURH.
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Figure 5

Disposal of health care waste in DURH


