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Introduction: Health-care waste is a great concern because, in addition to containing 
conventional toxic pollutants like mercury, chlorinated plastics, and solvents; it also includes 
a number of toxic materials not found in typical waste. There were no scientific data in 
Ethiopia that reveal practice toward management of health-care waste. Therefore, the aim of 
this study was to assess the management of health professionals toward health-care waste in 
South Omo zone public health facilities, South West Ethiopia, 2018.
Methods: A facility-based cross-sectional study was used with in the period of February 1– 
30, 2018. A total of 362 health-care workers were sampled using the lottery method. Coding 
and entry of data was done using Epi Info™ version: 7.2 and analyzed with SPSS version 20 
computer software. Descriptive statistics were computed. Bivariate analyses and multivariable 
logistic regression were used to identify predictor variables for practice of health-care 
providers.
Results: The overall finding of safe practice on health-care waste management among 
health-care workers was only 29.3%. Receiving training regarding medical waste manage-
ment, work hours per day among respondents, availability and usage of color 
coded containers and yellow plastic bags for infectious waste had significant association 
with safe practice on health-care waste management.
Conclusions and Recommendation: The overall finding of safe practice on health-care 
waste management was only 29.3% among health-care workers. This study showed that most 
of health-care workers did not meet standard practice. Providing training on medical waste 
management is essential to encourage safe practices among health-care workers and more 
attention should be directed at the health-care attendants in order to close the yawning gap in 
their practice level of medical waste management.
Keywords: medical waste management, risk factors, Ethiopia, health professionals

Introduction
Waste generated from health facilities linked with medical procedures is said to be 
health-care waste. More than 85% of waste generated from health-care activities are 
nonhazardous. The remaining 15% of health-care waste is hazardous material that 
may be contagious, toxic, or radioactive.1 Solid or liquid waste which comes from 
health-related facilities is referred to as medical waste. This waste involves two 
segments, that is hazardous and not hazardous waste.2
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The management of health-care waste (HCW) includes 
planning, implementation, and monitoring of activities 
aimed to prevent contact, warrant the care of customers 
and professionals involved, prevent the incident of ecolo-
gical influences while reducing the production of waste.3,4 

Health-care waste is risky because of the following fea-
tures: presence of contagious agents, a genotoxic or cyto-
toxic chemical structure, presence of poisonous or 
dangerous chemicals or biologically aggressive pharma-
ceuticals, existence of radioactivity, and presence of 
sharp materials.5

In a working area that has unsafe management of 
medical waste which might be due to a contact with 
infectious diseases by health professionals and clients 
that could in turn produce infection as a result of blood- 
borne pathogens.6 In a study done in 2000, sharps injuries 
were estimated to have caused about 66,000 hepatitis 
B (HBV), 16,000 hepatitis C (HCV) and 200–5000 HIV 
infections among health professionals. Among health-care 
workers, the portions of these infections that result from 
percutaneous work-related exposure to HCV, HBV, and 
HIV are 39%, 37%, and 4%, respectively.1

Everyone who come into close contact with dangerous 
HCW are possibly at risk from the exposure, together with 
those working within health facilities that produce risky 
waste, and those people who either handle the waste or are 
unprotected from it as a result of careless activities.5 In the 
earlier period, various struggles have been made toward 
proper and safe management of harmful health-care waste 
for low income countries by different organizations, predo-
minantly the World Health Organization (WHO).7 

Nonetheless, insufficient practices are regularly applied in 
most health facilities mainly in less developed countries.8,9

Therefore, medical waste management is a global pub-
lic health issue; the effects raised from medical waste may 
affect the public health and the environment if neglected. 
Despite the governing laws, policies, and guidelines on 
medical waste management, it seems to be poorly mana-
ged from the collection point to the disposal point. The 
processes of medical waste management, which include 
sorting (segregation), handling/collection, storing, trans-
porting, treatment, and thereafter disposing should be 
adhered to by all medical waste (MW) handlers. Medical 
waste produced at the hospital can greatly endanger the 
public health and the environment and thus cause nosoco-
mial infections if MW is not managed well.10

The World Health Organization (WHO) reported that 
from the total waste produced by health-care activities, 

85% is general waste and the balance is considered as 
hazardous, as it tends to be infectious, toxic, or 
radioactive.11 The infectious and hazardous nature of 
health-care waste makes it necessary to manage or handle 
such wastes with care and tact.12 Mismanaging health-care 
waste can have serious health implications for waste hand-
lers (workers), health-care professionals such as, nurses, 
doctors, paramedical staff, laboratory technicians, pharma-
cists or dispensary technicians as well as patients, waste 
scavengers, and the general population as a whole.12

Studies have shown that a high percentage of workers 
who handle waste and individuals who live near dumping 
sites are infected with gastrointestinal parasites, and other 
diseases like cholera, yellow fever, and salmonellosis.13 In 
the world around 5.2 million people, which including 
4 million children, die each year from waste management 
related diseases.14 European survey of needle stick injury 
found that nurses are exposed more commonly (91%) than 
doctors (6%). In a study conducted by Askarian M et al in 
Iran in 2003, 70% of medical, 74% of dental and 72% of 
nursing students reported having at least one sharps 
injury since the beginning of their clinical practice.15

In Ethiopia, several studies assessed the practice of 
health professionals toward health-care wastes. A study 
done in Gondar University hospital, showed that 46.3% 
of health-care workers had correctly practiced health-care 
waste segregation.16 Another study in Ethiopia reported 
that about 33% of respondents correctly segregated waste 
in their respective health facilities.17

Very few studies tried to assess HCWMP and its asso-
ciated factors among health-care workers in Ethiopia. 
Most previous studies also recommended further research 
on the practice of health-care workers toward management 
of health-care waste and associated factors to influence 
policy makers. That was why the aim of this study was 
to assess health professionals practice regarding health- 
care waste management and factors associated with safe 
practice.

Methods and Materials
Study Setting and Period
The study was conducted in South Omo zone public health 
facilities. The zone has 32 public health centers with 580 
health-care workers and one general hospital with 260 
health-care workers. They serve a population of approxi-
mately one and half million. The zone is one of the 
pastoralist zones in southern region and located 755 
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km southwest of Addis Ababa, the capital city of Ethiopia. 
This study was conducted from February, 1–30, 2018.

Study Design
An institutionbased cross-sectional study was employed.

Populations
● Source population: All health-care workers working 

in South Omo zone public health facilities.
● Study population: randomly selected health-care 

workers working in South Omo zone public health 
facilities.

Eligibility Criteria
● All health professionals who work in the selected 

health facilities were included in this study and 
those health professionals whose service years were 
less than six months and absent during data collec-
tion were excluded.

Sample Size Determination
A single population proportion formula was used to deter-
mine sample size and the following assumptions were 
considered:

N ¼
Zα
2

� �2 p 1 � pð Þ

d2 

Where,
P= proportion of health-care waste practice is 31%, 

which is taken from previous study.18

Zα=95%CI and
d=5% margin of error.
N= the estimated sample size.
N=(1.96)2* 0.31 (1–0.31)/(0.05)2=329. We used 10% 

nonresponse rate, therefore final estimated sample size 
was 362.

Sampling Technique
In order to ensure representativeness of samples, more 
than 31% of all health centers were considered from the 
zone. Firstly, we stratified the health facilities as hospital 
and health centers. Jinka hospital was purposively selected 
since it was the only hospital in the zone. From health 
centers, 10 health centers (Kako, Gazer, Senegal, Keyafer, 
S/bili, Tolita, Wubhamer, Bitema, Metser, Bereka) were 
randomly selected for this study. So we included ten health 
centers and one general hospital in this survey. The total 
numbers of health professionals working in each of the 

selected health facilities were identified to proportionally 
allocate the sample size. Finally, the study participants 
were selected using a systematic sampling technique 
(Figure 1).

Study Variables
Dependent variable: practice on health-care waste manage-
ment (safe and unsafe practice).

Independent variables:- sociodemographic variables: 
age, profession category, educational status and work 
experience. Behavioral factors: improper medical waste 
segregation and management, and use of personal protec-
tive equipment (PPE).19

Work environment: length of working hours (per day), 
availability of color-coded containers, rules and regula-
tions, existence of control measure, working department, 
training and existence of legislation policies, and guide-
lines for medical waste management practice (MWMP) 
and its implementations of rules, guideline of health-care 
waste management.

Operational Definitions
Practices: in this study health-care waste management 
practice is dichotomized as safe and unsafe practice. The 
respondents were considered as having safe practice if 
they responded to five or more of practice questions and 
unsafe practice if they answered four or fewer practice 
questions. A score of 1 was given for correct practice 
and 0 for incorrect practice.20–23

Data Collection Procedures
Data were collected using a pretested and structured self- 
administered questionnaire which was adapted from the 
WHO recommendation assessment tool and different 
literature.24,25 The tool contained three main components 
like sociodemographic factors, behavioral factors, work 
environment factors, and practice questions related with 
waste management. Three data collectors (two BSc nurse, 
one health officer) and one supervisor whose background is 
BSc nurse were recruited for this survey. The trained data 
collectors provided the questionnaire to randomly selected 
health-care workers to gather the data from February 1–30, 
2018. From the expected 362 health professionals who were 
approached for survey, 358 responded it.

Data Quality Management
Firstly, the questionnaire was prepared in English and then 
translated to Amharic, then back to English in order to 
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look for consistency of the questions. Two-day training 
was given for data collectors before they started data 
collection. Regular supervision was made during data col-
lection period. Collected data was checked for its 
completeness.

Data Processing and Analysis
Data were entered in to Epi-Info™ version 7.2.2.6 software 
and exported to SPSS version 20 for analysis. Descriptive 
analyses like frequency distribution were computed for 
sociodemographic and other important variables. Binary 

Figure 1 Schematic presentation of sampling procedure Jan, 2018 (N=total number of health-care workers in the health facilities and n refers to number of sampled health 
professionals from whom data were actually collected).

https://doi.org/10.2147/JHL.S300729                                                                                                                                                                                                                                   

DovePress                                                                                                                                                 

Journal of Healthcare Leadership 2021:13 122

Gizalew Snr et al                                                                                                                                                    Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


logistic regression analysis was employed to show the rela-
tionship between practice of health professionals towards 
health-care waste management and their associated factors. 
All variable which have p-value <0.25 was then entered into 
the multivariable logistic regression model. A p-value <0.05 
and 95%CI were used to see the strength of association 
between factors and the outcome variable. Finally, the results 
were presented using tables, frequencies, figures, and texts.

Ethical Consideration
This study was conducted in accordance with the 
Declaration of Helsinki. Before data collection we obtained 
an ethical clearance letter from IRB (Institute Research 
Ethics Review Board) (reference number cmhs/PG/772/ 
10), Arba Minch University. We also obtained permission 
from South Omo zone health department and each woreda 
health offices before conducting data collection. Finally 
informed verbal consent was obtained from each respondent 
and it was approved by IRB, Arba Minch University. The 
respondent’s confidentiality was maintained.

Results
Sociodemographic Characteristics of 
Respondents
The study comprised of a total sample size of 362 health-care 
workers. Of this, 358 health-care workers participated giving 
a response rate of (98.9%). Distribution of the respondents by 
sex indicated that male employees accounted for the highest 
proportion, 186 (52%). According to the age distribution of 
the respondents the majority 168 (46.9%) of the participants 
were in the age group of 26 to 30 years old. Regarding 
religion 169 (47.2) were Orthodox followed by 139 (38.8) 
Protestants. One hundred and seventeen (32.7%) were nurses 
and 74 (20.7%) were laboratory technicians. From an educa-
tion perspective, 241 (67.3%) were diplomas holders fol-
lowed by 114 (31.8%) degree holders. Regarding work 
experience 241 (67.3%) of the respondents had between 
one and five years experience (Table 1).

Health-care Waste Management Among 
Health-care Workers Disaggregated by 
Profession in South Omo Zone Public 
Health Institution
A total of 74.3% health care workers used gloves when 
handling medical waste, of which 80% were doctors, 
80.3% staff nurses, 70.3% laboratory technicians, 55.6% 

health officers, 76% midwives, 73.8% pharmacists and 
74.4% other staff. Segregating into different color-coded 
bag activity was mostly practiced by doctors (80%), followed 
by staff nurses (72.6%), but least practiced by health officers 
(48.1%). Regarding use of the biohazard symbol, the time for 
waste store laboratory technicians (68.9%) followed by other 
health staff (63.7%). The majority of doctors (80%) were 
applying health-care waste management (HCWM) 
guidelines and policy to manage health-care waste but the 
least, only (29.6%), were applied by health officers (Table 2).

Behavioral and Working Environment 
Related Factors
Out of the total respondents 304 (84.9%) had awareness of 
disease transmitted by improper management of medical 
wastes. Among the respondents almost all (98%) of them 
used PPE when handling HCW. Regarding to awareness of 
proper accident and injury reporting system, vaccinated 

Table 1 Sociodemographic Characteristics of the Respondents 
in South Omo Zone Public Health Institution March, 2018

Variables Variable Category N Frequency (%)

Age (years) 20–25 99 27.7

26–30 168 46.9

31–35 58 16.2
≥36 33 9.2

Sex 1=male 186 52
2=female 172 48

Religion Protestant 139 38.8

Orthodox 169 47.2

Muslim 36 10.1
Others 14 3.9

Work experience 1–5 241 67.3
6–10 88 24.6

11–15 7 2

16–20 6 1.6
>21 16 4.5

Profession Doctor 5 1.4
Nurse 117 32.7

Lab technician 74 20.7

Health officer 27 7.5
Others 43 12

Midwife 50 14

Pharmacist 42 11.7

Level of education Diploma 241 67.3

Bachelors degree 114 31.8
Masters/specialty 3 0.9
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against hepatitis B and awareness of the general 
precautions respondents were 80.7%, 75.1% and 76.5%, 
correspondingly. Among the total respondents 216 
(60.3%) worked eight hours a day. Only 57% of the color- 
coded containers were available in the wards of the 
respondents, but 70.9% of respondents had access to 
guidelines and policies of HCWM. Only 28.8% of the 
respondents had received training regarding HCWM 
(Table 3).

Prevalence of Safe Practice Among 
Health-care Workers Toward Health-care 
Waste Management
Out of the 358 HCWs, 105 HCWs were safely practicing 
HCWM with prevalence of 29.3% (95%CI: 24.6–34) 
(Figure 2).

Two hundred and sixty-six (74.3%) of the respondents 
used gloves when handling health-care waste. Only 200 
(55.9%) of respondents safely treated infectious waste 
with sterilization and disinfection before disposal and 
41.3% of respondents apply medical waste management 
guidelines and policy to manage health-care waste cor-
rectly. Two hundred and forty-one, (67.3%) used the read-
ily existing waste bins for placing of medical waste 
(Table 4).

Table 2 HCWM Among Health-care Workers Disaggregated by Profession in South Omo Zone Public Health Institution, 2018

Practice Doctor 
N 5 
(1.4%)

Nurse 
N 117 
(32.7%)

Lab 
Technicians 
N 74 (20.7%)

Health 
Officer N 27 
(7.5%)

Midwife 
N 50 
(14%)

Pharmacist 
N 42 
(11.7%)

Others 
Staff N 43 
(12%)

Total 
N 358 
(100%)

Always use gloves when handling 

medical waste

4 (80%) 94 (80.3%) 52 (70.3%) 15 (55.6%) 38 (76%) 31 (73.8%) 32 (74.4%) 266 (74.3%)

Always performs segregation of 

HCW according to color-coding 

system.

4 (80%) 85 (72.6%) 50 (67.6%) 13 (48.1%) 32 (64. %) 25 (59.5%) 22 (51.2%) 231 (64.5%)

Always use available waste bin for 

placing of waste

3 (60%) 80 (68.4%) 47 (63.5%) 19 (70.0%) 33 (66. %) 26 (61.9%) 33 (76.7%) 241 (67.3%)

Always treating infectious waste with 

chemical before disposal

3 (60%) 58 (49.6%) 46 (62.2%) 21 (77.8%) 28 (56. %) 22 (52.4%) 22 (51.2%) 200 (55.9%)

Always use biohazard symbol 

accordingly

2 (40%) 63 (53.8%) 51 (68.9%) 14 (51.9%) 33 (66%) 29 (69%) 24 (55.8%) 216 (60.3%)

Experienced injury by used needle/ 

sharps.

3 (60%) 53 (45.3%) 31 (41.9%) 17 (63%) 16 (38.1%) 16 (32%) 22 (51.2%) 158 (44.1%)

Apply HCWM guideline and policy 

to manage health-care waste?

4 (80%) 47 (40.2%) 34 (45.9%) 8 (29.6%) 21 (42%) 18 (42.9%) 16 (37.2%) 148 (41.3%)

Table 3 Behavioral and Work Environment Factors Related with 
Practice Toward HCWM (N=358)

Variables Categories Frequencies %

Disease can be 

transmitted if improperly 

managed health-care 

waste

Yes 304 84.9

No 54 15.1

Had awareness of any 

proper accident and 

injury reporting system

Yes 289 80.7

No 69 19.3

Vaccinated against 

hepatitis B?

Yes 269 75.1

No 89 24.9

Had awareness of the 

Universal Precaution Rule

Yes 274 76.5

No 84 23.5

Used personal protective 

equipment when handling 

medical waste

Yes 351 98

No 7 2

Availability of color- 

coded containers for 

segregating medical waste 

in your department

Yes 208 58

No 150 42

Received the training 

regarding MWM

Yes 103 28.8

No 255 71.2

Availability of a manual or 

guideline document on 

HCWM in your facility

Yes 254 70.9

No 104 29.1

https://doi.org/10.2147/JHL.S300729                                                                                                                                                                                                                                   

DovePress                                                                                                                                                 

Journal of Healthcare Leadership 2021:13 124

Gizalew Snr et al                                                                                                                                                    Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Factors Associated with Health-care 
Waste Management Practice
In multivariable logistic regression analysis, receiving 
training regarding MWM, work hours per day among 
respondents, availability of color code containers and 

usage yellow color-coded containers to collect infectious 
waste were factors associated with HCWM practice. 
Health-care workers who had training regarding health- 
care waste management (AOR: 9.233, 95%CI: 4.907– 
17.373) were 9.23 times more likely to safely practice 
compared to health-care workers who did not have train-
ing. HCWs who worked eight hours (AOR: 7.39, 95%CI: 
3.486–15.668) were 7.39 times more likely to safely prac-
tice health-care waste management when compared to 
those who were working more than eight hours. 
Regarding availability of color-coded containers respon-
dents who had color-coded containers in their ward (AOR: 
2.43, 95%CI: 1.343, 4.423) were 2.43 more likely to safely 
practice HCWM than those who did not. Respondents who 
had yellow color-coded containers in their working depart-
ment (AOR: 4.77, 95%CI: 2.557–8.910) were 4.77 more 
likely to safely practice health-care waste management 
when compared to health-care workers who did not used 
yellow colour-coded containers (Table 5).

Discussion
In Ethiopia, health-care waste management is a critical 
issue and therefore there is a need for an assessment of 
current management practices among health professionals 
for decision making.

This study showed that 29.3% of the respondents were 
safely practicing health-care waste management. This 
result is lower than the study done in Bangladesh in 
which about 45% of health professionals practiced health- 
care waste management properly.9 It is also less than 
a study done in Ludhiana hospital in India the biomedical 
waste (BMW) management practice was (59.1%) which 
was safe practice.26 These might be due to various rea-
sons: unavailability of color-coded containers and lack of 
containers labeled with the biohazard symbol for conta-
gious health-care waste, commitment and sense responsi-
bility among health-care workers (HCWs), inappropriate 
waste management and disposal systems, inadequate 
financial and human resources and the lower priority 
given to the topic may be responsible for causing such 
problems.

In this study health-care workers who had training 
regarding health-care waste management were 9.23 times 
more likely to safely practice HCWM compared to health- 
care workers who did not have training. It is consistent 
with a study done in Gondar town, Ethiopia, in that there 
was significant association between training and safe prac-
tice of health-care waste management.17 This might be due 

Figure 2 Shows the prevalence of health-care waste management among health 
professionals at South Omo zone public health facilities.

Table 4 Prevalence of Health-care Waste Management Practice 
Among Health-care Worker at South Omo Zone Public Health 
Facilities 2018

Practice Response Frequency %

Always use gloves when handling medical 

waste

Safe 266 74.3

Unsafe 92 25.7

Always performs segregation of HCW 

according to color-coding system.

Safe 231 64.5

Unsafe 127 35.5

Always use of available waste bin like for 

placing of waste

Safe 241 67.3

Unsafe 117 32.7

Always treating infectious waste with 

chemical before disposing

Safe 200 55.9

Unsafe 158 44.1

Always use biohazard symbol accordingly Safe 216 60.3

Unsafe 142 39.7

Experienced injury by used needle/ 

sharps.

Safe 158 44.1

Unsafe 200 55.9

Apply HCWM guideline and policy to 

manage health-care waste

Safe 148 41.3

Unsafe 210 58.7

Overall practice Safe 105 29.3

Unsafe 253 70.7
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to lack of attention and prior arrangement to give training 
to all HCWs regarding health-care waste management.

The respondents who worked eight hours a day were 
7.3 times more likely to safely practice health-care waste 
management compared to the respondents who worked 
more than eight hours a day. This result is consistent 
with a study done in Gondar University hospital, 
Ethiopia in that there was significant association between 
working hours and safe practice of health-care waste 
management.16 It might be due to working more than the 
recommended hours leads to unsafe practice of health-care 
waste management and less emphasis on its consequences.

In this study HCWs who had color-coded containers in 
their working department were 2.43 times more likely to 
safely practice health-care waste management when com-
pared to health-care workers who had no color-coded 
containers in their wards. This result is in line with 
a study done in Gondar University hospital and Addis 
Ababa. The possible reason might be availability of color- 
coded containers in the working department initiate them 
to use and clean their environment.27,28

Regarding usage of yellow color-coded containers to 
collect infectious waste, respondents who used yellow color- 
coded containers were 4.77 times more likely to manage 
health-care waste safely compared to HCWs who did not use 
yellow color-coded containers. This finding is in agreement 
with studies done in different parts of the world.27,29,30 It 
might be that some health-care workers did not give value 
and were careless of the risk of infectious waste. It might be 
also due to less emphasis and commitment given to waste 
management on the side of concerned officials.

This study has the following limitations: allied struc-
tures/support staff: cleaners and administrative staff were 
not included in this study. We did not include observation 
checklist for assessing practice.

Conclusion and Recommendation
The overall findings of this study showed that only 29.3% 
safely practiced health-care waste management, which 
indicated that the majority of HCWs did not meet standard 
practice. Moreover, there was unsafe waste management 
practice in the study area. This study showed that receiv-
ing training regarding MWM; work hours per day among 
respondents, availability of color-coded containers and 
usage of yellow color-coded containers to collect infec-
tious waste were significantly associated with safe practice 
of health-care waste management. Health-care workers 
should try to exert their own effort to assure safe practice 
of the health-care waste. Health centers, districts, zonal 
health departments and other concerned bodies should try 
to fulfill necessary equipment such as different color- 
coded containers and manpower to reduce the overload 
of work and to adjust the work time per day.

Abbreviations
AOR, adjusted odds ratio; BMW, biomedical wastes; COR, 
crude odds ratio; IRB, Institute Research Review Board; 
HCWM, health-care waste management; HCWs, health-care 
workers; HCW, health-care waste; HBV, hepatitis B virus; 
HCV, hepatitis C virus; MW, medical wastes; MWMP, med-
ical waste management practice; PPE, personal protective 

Table 5 Multivariable Logistic Regression Analysis Showing Association of Variables with Practice of Health-care Waste Management, 
2018

Variables Variable 
Category

Practice COR AOR (95%CI)

Safe Unsafe

Work hours of respondents 8 hours (93) 43.1% (123) 56.9% 8.19 (4.277–15.687) 7.39 (3.486–15.668)

>8 hours (12) 8.5% (130) 91.5%

Receiving training regarding MWM No (41) 16.1% (214) 83.9% 8.33 (5.93–14.40) 9.23 (4.907–17.373)

Yes (64) 62.1% (39) 37.5% 1

Availability of color-coded containers No (35) 17.2% (169) 82.8% 8.191 (4.277–15.687) 2.43 (1.343–4.423)

Yes (70) 45.5% (84) 54.5% 1 1

Use of yellow color-coded containers to collect 

pharmaceutical waste

No (46) 19.2% (193) 80.8% 4.126 (2.547,–6.682) 4.77 (2.557–8.910)

Yes (59) 49.6% (60) 50.4% 1 1
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equipment; SNNPR, Southern Nations Nationalities of 
People's Region; SPSS, statistical package for social sciences.

Data Sharing Statement
The data used to support the findings of this study are 
available from the corresponding author upon request.
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