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Introduction: The inappropriate disposal of unused medicines poses significant 
risks to public health and the environment. Gondar City, located in Northwest 
Ethiopia, is not exempt from this problem. However, little is known about the 
current disposal practices and the determinants influencing those practices in 
this specific context.

Objectives: This study aimed to evaluate the disposal practices of unused 
medicines among the general public in Gondar City and to identify the factors 
that influence these practices.

Methods: A cross-sectional study design was employed to collect data from 
the general public in Gondar City from July 30 to August 30, 2023. Data 
were collected through interviews using a structured questionnaire to gather 
information on disposal practices and determinants that could influence 
disposal practices.

Results: A total of 845 respondents were involved in this study with a response 
rate of 93%. 56.9% of the respondents had poor disposal practices. Lower 
educational status [AOR = 2.76 (CI: 1.59, 4.79)]; p < 0.01, having a chronic disease 
[AOR = 1.79 (CI: 1.22, 2.64)]; p < 0.05, and poor knowledge toward disposal 
practices [AOR = 1.56 (CI: 1.12, 2.18)]; p < 0.05 were identified as significant 
determinants influencing poor disposal practices.

Conclusion: There is an improper disposal practice of unused medicines in 
the study area. Lower educational status, having a chronic disease, and poor 
knowledge toward disposal practices were found to be significant factors. The 
finding underscores the need for targeted interventions to improve the safe 
disposal of unused medicines in Gondar City. Comprehensive educational 
campaigns should be  launched to increase public awareness about the risks 
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of improper disposal and promote safe disposal practices. The establishment 
of accessible and convenient disposal facilities or return programs should 
be prioritized.
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disposal, determinants, unused medicines, Gondar, Northwest Ethiopia

Background

According to the World Health Organization (WHO), unused 
medicines are defined as “medicinal products that have not been 
consumed by the patient, have not passed their expiry date, and have 
not been returned to a healthcare professional or a take-back program” 
(1). This definition includes medicines that remain unused by patients 
for reasons such as discontinuation of treatment, change in medication 
regimen, or medication surplus. It recommends returning unused 
medicines to a pharmacy or participating in a take-back program where 
available. If no take-back programs are available, the WHO suggests 
disposing of unused medicines in household waste, taking precautions 
to prevent accidental ingestion or misuse (1). The WHO advises against 
flushing unused medicines down the toilet or sinks to prevent potential 
contamination of water sources since medications contain harmful 
chemicals that may not be effectively removed through standard water 
treatment processes; hence why they recommend proper disposal 
methods to reduce environmental risks and protect public health (2, 3).

Globally, the improper disposal of unused medicine poses a 
danger to public health and environmental safety (4, 5). Different 
studies suggest that people use different methods for disposing of 
unused medicines, such as rinsing unwanted medicines down a sink, 
flushing them down the toilet, throwing them in the trash or garbage, 
or discarding them in household waste, which were some of the 
commonest disposal methods commonly practiced, contributing to 
environmental contamination, particularly in water bodies, soil, and 
wildlife (5–13). These disposal methods of unused medicines deviate 
from conventional disposal practices and indicate poor disposal 
practices (14, 15). This can lead to the presence of pharmaceutical 
compounds in aquatic ecosystems, causing harm to aquatic life and 
the environment and potentially entering the human food chain (15, 
16). For example, studies have shown that trace amounts of 
pharmaceutical compounds found in water sources can disrupt the 
hormonal systems of aquatic species, including fish, leading to long-
term ecological consequences (17). Additionally, improper disposal 
may result in the contamination of drinking water sources, posing 
significant risks to human health, such as the development of 
antibiotic resistance and exposure to harmful chemicals (18).

Improper disposal practices can vary across countries and 
communities, influenced by factors such as cultural norms, lack of 
awareness, and limited access to proper disposal facilities. Determining 
the specific factors or determinants that contribute to the accumulation 
of unused medicines can vary across contexts and populations. 

However, patient behavior and belief, prescription practice, medication 
adherence, availability of take-back programs, environmental concerns, 
and awareness were the common determinants of unused medicines 
in previous literatures (19–23). Moreover, studies suggest that 
individuals with lower educational status and limited access to health 
information are more likely to engage in poor disposal practices. 
Chronic diseases, which often result in the accumulation of unused 
medications, further exacerbate this issue, especially when patients lack 
clear guidance on how to dispose of their medications safely (20–23).

Given the increasing use of pharmaceuticals globally, it is essential 
to understand the determinants of poor disposal practices and develop 
tailored interventions. In countries like Ethiopia, where public 
awareness about pharmaceutical waste management is low, these 
practices are even more prevalent. There is limited research available 
on the disposal practices and determinants of unused medicines 
among the general public in Gondar City. This gap hinders the 
development of effective strategies to mitigate the risks associated with 
improper disposal and ensure safe medication management. Targeted 
educational programs and policy interventions, particularly in low- 
and middle-income countries, are necessary to mitigate the 
environmental impact and improve public health outcomes.

Therefore, this study aimed to assess the disposal practices of 
unused medicines and determinant factors among the general public 
in Gondar City. The findings of this study will not only contribute to 
the limited literature on disposal practices in Gondar City but will also 
provide valuable information for policymakers, healthcare providers, 
and relevant stakeholders to make targeted interventions that can 
be  designed to improve public awareness, accessibility to proper 
disposal facilities, and regulatory frameworks.

Methods

Study design and period

The study utilized a cross-sectional study design and was 
conducted from June 30 to August 30, 2023. The municipal 
authorities reported a population of 454,445 people for the fiscal year 
2021/2022. The town is organized into six sub-towns, namely Fasil, 
Zobil, Jantekel, Arada, Azezo, Tseda, and Maraki, and 36 
Kebele administrations.

Population

The source population for this study comprised all residents 
residing in Gondar City. The study population included all individuals 
residing in Gondar City, Northwest Ethiopia, who were eligible to 
participate in the study. Residents from selected kebeles who are heads 
or members of the household (age greater than 18 years) and willing 

Abbreviations: AOR, Adjusted Odds Ratio; CI, Confidence Interval; COR, Crude 

Odds Ratio; COVID-19, Corona Virus Disease of 2019; EPI-INFO, Epidemiological 

Information; ETH-Birr, Ethiopian Birr; P, Prevalence; NGO, Nongovernmental 

organization; SPSS, Statistical Package for the Social Sciences; WASH, Water, 

Sanitation, and Hygiene; WHO, World Health Organization.
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to participate in the study were included in the study. Closed houses 
and newcomers in the selected kebele were excluded from the study.

Sample size calculation and sampling

The sample size (n) of 845 was computed utilizing a single 
population proportion formula, by considering no previous study 
regarding the disposal of unused medicines in the area. This 
calculation incorporated a 95% confidence interval, a margin of error 
(d) set at 5%, and an additional 10% for the non-response rate. A 
design effect was factored in by multiplying the result by 2.
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Gondar city encompasses 36 Kebeles distributed among six sub-city 
administrations. We  specifically selected nine Kebeles (Angereb, 
Arebegnoch, Fasiledes, Abajale, Kerkos, Ayra, Teda, Bilajig, and Hidase) 
using a lottery method for inclusion in the study (Figure  1). The 
households were proportionately allocated to each kebele through the 
utilization of a stratified sampling technique. The list of households, 
along with their corresponding addresses, was acquired from the town 
administration and each Kebele administrative office. Within each 
stratum, samples were selected in proportion to their size, using the 
number of households as the sampling frame. A systematic random 

sampling technique was employed to select households from each 
Kebele. The sampling interval for each kebele was established by 
dividing the total number of households in each kebele by its 
proportionally allocated sample size. Subsequently, every Kth value of 
households was interviewed, with the initial household selected through 
a lottery method (Figure 1).

Data collection tool and procedure

The questionnaire was adopted and modified from previously 
published similar studies (24–27) and validated through face-to-face 
validation by two pharmacy experts and one environmental health 
expert. The questionnaire had five parts. Part one included socio-
demographic and socio-economic information about the study 
participants. Such as gender, age, residence, religion (orthodox, Muslim, 
Protestant, and others), marital status, educational status, occupation, 
and average monthly income were included in the socio-demographic 
part. Part two included 12 yes or no questions about knowledge of 
unused medicines disposal. Part three consists of ten five-point Likert 
scale questions on attitudes toward medication disposal. The fourth 
section of the questionnaire included eight yes or no questions about 
household drug storage practices among the public with and eight yes 
or no questions such as where they store their medications, whether the 
medication storage locations were locked, whether medicines kept in 
households have clear labels on their package material, whether they 
stored medications in a place at a height below the eye level of an average 
adult, do they give attention on the cold storage of refrigerated 
medicines, whether they check on the humidity of the medicines storage, 

FIGURE 1

Schematic presentation of the sampling procedure for selecting study participants, Gondar Town, Northwest Ethiopia, 2023 (n = 845).
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do they give attention on keeping medicines away from the children and 
whether they give attention on eliminating medicines which had expired.

The last section of the questionnaire examined study participant’s 
disposal practice of unused medications such as whether a purchased 
medicine remain unused at their home (yes/no), do they have unused 
medicines because they stop taking the medicines when they feel better 
(yes/no), whether they dispose their medicines when experiencing 
unwanted side effects (yes/no), do they dispose their medicines when 
they smell bad, taste bad, or look bad (yes/no), whether they have 
unused medicines because they do not feel better as expected (yes/no), 
whether they keep medicines that they no longer require just in case 
they need them in the future (yes/no), do they throw waste unused 
medicine other than return to pharmacy (yes/no), whether they dispose 
of unused medicines by sharing/donating them tofriends (yes/no) and 
ever read medicines disposal instructions (yes/no).

The questionnaire was prepared in English and translated into 
the Amharic language for obtaining valid responses from the 
participants who cannot understand English. A bilingual expert 
performed a forward translation, and another bilingual expert 
independently performed the backward translation. The original and 
backward-translated questionnaires were discussed by the study team 
multiple times, and corresponding changes were made to the 
Amharic language question. Two pharmacy professionals were 
recruited to facilitate the data collection process, considering their 
previous experience.

Variables of the study

The dependent variable was the disposal practices of unused 
medicines. Socio-demographic characteristics such as gender, age, 
residence, religion, marital status, educational status, occupation, and 
average monthly income and level of knowledge, attitudes toward 
medication disposal, and storage practices among the general public 
were the independent variables.

 • Good disposal practice—Study participants were asked yes or no 
questions. 1 point was given for the correct answer, and 0 points 
were given for the incorrect answer. The sum of the value was 0 
to 9. The mean value was taken as a cutoff point to categorize as 
good disposal practice and poor disposal practice. Those study 
participants who scored the mean and above the mean were 
considered as having good disposal practice (25).

 • Poor disposal practice - Study participants who scored below the 
mean were considered as having poor disposal practice (25).

 • Good knowledge—Individuals who had knowledge scores of at 
least eight out of the twelve questions were considered as having 
good knowledge (25, 28).

 • Poor knowledge—Individuals who scored less than eight 
questions were considered as having poor knowledge (25, 28).

 • Positive attitude toward medication disposal—those individuals 
who answered with “strongly agree” and “agree” to the questions 
were considered to have a positive attitude (25).

 • Negative attitude toward medication disposal—those who 
answered with “strongly disagree” and “disagree” to the questions 
were considered to have a negative attitude (25).

 • Good storage practice—those who answered ‘yes’ for the first 
question and ‘no for the left three questions were considered to 
have a good drug storage practice (25).

 • Poor storage practice—those who answered differently from the 
answer result were considered to have a poor drug storage 
practice (25).

Quality control

Data quality issues were assured by conducting a pretest among 
50 study participants outside the study area among non-selected 
kebele. The questionnaires were checked for consistency, completeness, 
clarity, and accuracy. Minor modifications were made based on the 
findings of the pretest before the actual data collection. Training was 
given to data collectors about interview techniques, ethical issues, and 
data collection procedures. The data was checked from the beginning 
of the data collection to the end of the analysis. The first author has 
strictly followed all the processes to ensure the quality of the data.

Statistical analysis

The collected data were entered and cleared using the EPI-INFO 
version 7.0.0 statistical package and exported to STATA version 17 for 
statistical analysis. Descriptive statistics such as frequencies, percentages, 
means, and standard deviations were employed. Bivariate and 
multivariable logistic regressions were employed to identify associated 
factors. Those independent variables with a p-value <0.2 were candidate 
variables for multiple logistic regression. Those variables with a p-value 
less than 0.05 were declared to have statistical significance.

Results

Socio-demographic characteristics of 
respondents

In terms of gender, 55.0% are males and 45.0% are females. The 
age distribution shows that 21.1% fall within the 19–25 age range and 
29.0% are in the age range of 26–30. The majority of the respondents 
follow the Orthodox religion, accounting for 77.4%. Marital status 
reveals that 53.7% are married, and 1.5% are widowed. In terms of 
educational status, 12.5% are unable to read and write, and 46.1% 
have attained college-level or higher education. The majority of 
individuals live in rental accommodations (49.4%) or private houses 
(44.9%), with 4.7% cohabiting and 1.0% living in other types of 
residences (Table 1).

Disposal practice of unused medicines and 
related information

The most common disposal method for unused medicines was 
throwing them in the dustbin (60.04%), followed by dumping them 
into sanitary landfill (12.98%) (Figure 2).

From Table  2 below, the variable “Having chronic diseases” 
indicates that 24.3% of the population has chronic diseases. The 
“Smoking habit” variable shows that 9.0% of the population smokes, 
while 90.1% do not. In terms of receiving information about safe 
disposal of unused medicines, 23.8% have received such information. 
Among those who received information, the sources were pharmacy 
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(8.8%), families and friends (5.7%), mass media (5.0%), physicians 
(1.3%), and the pharmaceutical industry (1.5%). In terms of health 
insurance coverage, 54.6% have health insurance, while 45.4% do not. 
When it comes to checking the expiry date of drugs during purchasing, 
46.8% of the population does so, while 53.2% do not (Table 2).

Disposal practice of unused medicine

In the current study, about 56.9% of the respondents had poor 
disposal practices of unused medicines.

Determinants of disposal practice of 
unused medicine

In the current study, gender, educational status, whether the 
participant ever received any information about safe disposal of 
unused medicines, whether they have a chronic disease, storage, 
practice, knowledge, and attitude were candidate variables for 
multiple logistic regression (p < 0.2). In the final model, educational 
status with cannot read and write (AOR = 2.76, 95% CI: 1.59, 4.79), 
having chronic disease (AOR = 1.79, 95% CI: 1.22, 2.64), and poor 
knowledge (AOR = 1.07, 95% CI: 0.77, 1.5) were significantly 
associated with poor disposal practice of unused medicines and 
considered as determinants of disposal practice of unused medicine 
(Table 3).

Discussion

The present study assessed disposal practice and determinants of 
unused medicines among the general public in Gondar city. The 
findings of this study revealed that 56.9% of the study participants had 
poor disposal practices, from a total of eight-hundred forty-five study 
participants with 93% response rate. These results suggested that a 
significant proportion of the population in Gondar City do not 
properly dispose of their unused medicines.

In this study, the proportion of respondents who have a good 
disposal practice (43.1%) is lower as compared to a study conducted in 
Northern Nigeria, which is 60.2% (27), in Tanzania (96.0%) (29), in 
Kenya (28), in Iraq (70%), in Jordan (58.1%) (31) and in Pokhara 
(Western Nepal) showing 50% of the study participants practicing 
proper drug disposal (24). This study finding also aligns with results 
from similar studies across various regions. For example, a study in 
Turkey and Northern Nigeria also revealed poor practices, where 81 
and 60.2% of the study participants disposed by throwing them in the 
garbage, indicating widespread improper disposal behaviors for unused 
and expired medications (30, 31). Moreover, another systematic review 
found that urban households, particularly in Asia and Africa, 
demonstrated significant storage and wastage of medicines, with 
improper disposal being a common issue across regions (32). The 
variation in the prevalence of poor disposal practices for unused 
medicines across different studies and countries can be attributed to 
several factors. First, differences in healthcare systems and regulations 
might be the reason that countries with well-established healthcare 
systems and clear regulations on pharmaceutical disposal tend to have 
lower rates of improper disposal. For instance, high-income countries 
often have formalized take-back programs or designated drop-off 
locations for unused medicines, while lower-income countries may 
lack such infrastructure (32). In addition, public knowledge and 
awareness about proper medicine disposal significantly influence 
behavior. Differences in literacy levels and public health education 
programs play a crucial role. Moreover, regarding accessibility to 
proper disposal facilities and socioeconomic factors, higher-income 

TABLE 1 Socio demographic characteristics among the general public in 
Gondar City (n = 786).

Variables Categories Frequency Percent 
(%)

Gender Male 432 55.0

Female 354 45.0

Age in years 19–25 166 21.1

26–30 228 29.0

31–43 194 24.7

44+ 198 25.2

Religion Orthodox 609 77.4

Muslim 135 17.2

Protestant 24 3.1

Catholic 18 2.3

Marital status Single 269 34.2

Married 422 53.7

Divorced 83 10.6

Widowed 12 1.5

Educational 

status

Unable to read and write 98 12.5

Primary (Grade 1–8) 106 13.5

Secondary (Grade 9–12) 220 28.0

College and above 362 46.1

Work Employee 235 29.9

Merchant 219 27.9

Farmer 53 6.7

House wife 113 14.4

Student 42 5.3

Retire 65 8.3

No work 59 7.5

Living 

conditions

Private house 353 44.9

Rental 388 49.4

Cohabitant 37 4.7

Others (given by Kebele 

and University)

8 1.0

Number of 

family

One 188 23.9

Two 148 18.8

Three 157 20.0

Four 134 17.0

Five and above 159 20.2

Monthly income 

(ETH-Birr)

0–4,000 245 31.2

4,001–6,000 179 22.8

6,001–8,500 188 23.9

>8,500 174 22.1
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countries tend to have more resources for waste management, public 
health infrastructure, and environmental regulations. In contrast, in 
low- and middle-income countries, poor waste management systems 
and fewer regulations may contribute to higher rates of improper 
disposal of medicines (32). The improper disposal of unused 
medications can have significant implications for public health, 
including contributing to drug pollution and the development of 
antibiotic-resistant bacteria. When medications are disposed of 
inappropriately, either by flushing them down the toilet or throwing 
them in the regular trash, they can end up in the water supply or soil, 
leading to contamination and potential harm to human health. One 
major concern is the impact of pharmaceutical pollution on the 
environment, as it can contribute to the development of antibiotic-
resistant bacteria and the spread of drug resistance in the community. 
A study by Larsson et al. highlighted the link between pharmaceutical 
pollution and the development of antibiotic resistance (33). Improper 
disposal of antibiotics, in particular, can lead to the release of active 
drug compounds into the environment, providing a selection pressure 
for bacteria to develop resistance. This can have serious implications 
for the effectiveness of antibiotics in treating bacterial infections and 
can pose a significant threat to public health (33).

In Gondar City, like many urban areas, pharmaceutical 
contamination in the environment is a growing concern due to 
various factors, including the limited technologies for pharmaceutical 
removal in wastewater treatment plants. Research shows that 
pharmaceutical residues are present in water bodies due to the 
limited effectiveness of conventional wastewater treatment processes 
in eliminating these compounds. Studies, such as one conducted in 
Spain, have detected pharmaceutical residues in treated wastewater 
effluents, indicating the need for more efficient removal methods 
(34). Similarly, research by Kasprzyk-Hordern et al. (35) in the UK 
underlines the importance of advanced treatment technologies like 
ozonation and activated carbon filtration to prevent the release of 
pharmaceutical compounds into the environment from wastewater 
effluents (36–38).

The current study revealed that the most common method of 
disposing of unused medicines was tossing them in the dustbin, 
followed by dumping them in sanitary landfills and flushing them down 
the toilet. This disposal practice was consistent with similar studies 
conducted in Malaysia (39–41). In contrast, studies in the United States, 
Canada, the United  Kingdom, and Australia (42–44) showed a 
preference for take-back programs organized by pharmacies, healthcare 
facilities, or local governments for medication disposal. Interestingly, 
findings from Ghana and Afghanistan diverged from this study results, 
as burying unused medicines in the ground and storing them at home 
until they expired were identified as the predominant disposal practices 
in these countries, respectively (22, 45). These differing practices may 
be attributed to variations in awareness levels, laws and regulations 
regarding medication disposal practice, infrastructure availability, 
attitudes toward medication disposal, prevalent health conditions, and 
the effectiveness of local pharmacists, healthcare providers, and health 
offices in promoting safe disposal practices.

In the current study, factors such as lower educational status, 
having a chronic disease, and poor knowledge toward disposal 
practices were identified as being significantly associated with the 
poor disposal practices of unused medicines.

Based on our study, study participants who cannot read and write 
(AOR = 2.76, 95% CI: 1.59, 4.79) were 2.76 times more likely to have 
a poor disposal practice compared with individuals who had 
completed primary school, secondary school, or college and above. 
This finding aligns with previous research conducted in various 
countries, which has shown that higher education levels are often 
associated with better health-related practices, including medication 
disposal (46, 47). This is consistent with research from Egypt, 
Pakistan, and India, which highlighted that individuals with lower 
levels of education are less likely to understand and practice proper 
disposal methods (32, 48). It is hardly surprising that improved 
health practices, such as disposing of medications properly, are 
frequently linked with higher education levels. Higher-educated 
people may be more aware of their surroundings and more perceptive 

FIGURE 2

Disposal practice of study participants.
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about information, but lower-educated people are more prone to 
encountering issues and may not be  aware of the negative 
consequences of improper medicine disposal. While higher education 
levels may be associated with better knowledge of proper medication 
disposal methods, it is essential to consider that education alone does 
not determine an individual’s behavior in this regard. Factors such as 
awareness, access to information, and personal beliefs also influence 
how people choose to dispose of their medications. Moreover, the 
lack of awareness about existing laws and medication disposal 

programs presents a significant challenge that requires attention and 
resolution. In Ethiopia, there are waste management directives for 
medicine disposal that incorporate a drug take-back program (49). 
Despite the existence of these directives, there has been limited 
initiative to enhance public awareness regarding the safe disposal of 
unused medicines and allocate budgets to facilitate the disposal of 
unused medicines.

Poor knowledge (AOR = 1.07, 95% CI: 0.77, 1.49) is another 
significant factor in this study. Respondents with poor knowledge 

TABLE 2 Drug disposal-related information among the general public in Gondar City (n = 786).

Variables Categories Frequency Percent (%)

Having chronic diseases Yes 191 24.3

No 595 75.7

Smoking habit Yes 71 9.0

No 715 90.1

Ever received any information about safe 

disposing of unused medicines

Yes 187 23.8

No 599 76.2

The source of information about safe 

disposing of unused medicines (More 

than one answer was possible)

Pharmacy 69 8,m.8

Families and friends 45 5.7

Mass media 39 5.0

Physician 24 1.3

Pharmaceutical industry 10 1.5

The source of medicines for the recently 

taken

Community pharmacy 485 61.7

Public health facility 183 23.3

Private health facility 102 13.0

Friends/ Family 16 2.0

Having health insurance Yes 429 54.6

No 357 45.4

Checking expired date of drugs during 

purchasing

Yes 368 46.8

No 418 53.2

Using any medicine in the previous 

2 months

Yes 622 79.1

No 164 20.9

Having unused medicine if using in the 

previous 2 months

Yes 432 69.4

No 190 30.6

Reasons for unused medicine Self-discontinuation after healing 188 43.5

Anticipated future use 93 21.6

Changed by health professionals 55 12.7

Adverse effects 42 9.7

Prescribed more than needed 35 8.1

Storage practice Good 462 58.8

Poor 324 41.2

Attitude toward disposal of unused 

medicine

Positive* 337 42.9

Negative* 449 57.1

Knowledge toward disposal of unused 

medicine

Good 335 42.6

Poor 451 57.4

*Positive attitude - an individual’s positive and constructive outlook, proactive approach, and willingness to engage with ideas, actions, or situations related to the disposal of unused 
medications, including adherence to safe and environmentally responsible disposal practices.
*Negative attitude - an individual’s disregard or indifferent perspective toward the proper disposal of unused medicines, including a lack of concern for the potential environmental and health 
consequences of improper medications disposal practices.
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about how to dispose of unused drugs were 1.07 times more likely to 
dispose of pharmaceuticals improperly. This is supported by a study 
that found those with poor knowledge were 4.8 times more likely to 
improperly dispose of unused medications (50). Furthermore, in 
research conducted in Arba Minch (51), 82 % of the respondents said 
they had no prior information about how to properly dispose of 
medications, and the majority of respondents (n = 208; 59.7%) said 
that medications that were unused or expired were considered waste. 
In addition, a study conducted in Qatar and Southwest Ethiopia 
showed the majority of the households lack knowledge on safe 
disposal methods, and most disposal methods used by households 
are not recommended (52). Education plays a key role in developing 
the importance of medicines and treatment regimens, rational 
utilization of healthcare services, proper disposal methods and an 
understanding of the needs and demands of pharmaceutical care. 
Furthermore, knowledge also maximizes the opportunity to exercise 
better control over the appropriate disposal of drugs, treatment plans, 
medical problems, treatment regimens, and disease conditions.

Having chronic diseases was found to be significantly associated 
with poor disposal practices of unused medicines. Studies show that 
individuals with ongoing health conditions tend to accumulate more 
medicines, leading to increased waste and improper disposal (30, 32). 
This finding is corroborated by studies in countries like Brazil, where 
people with chronic conditions tend to accumulate unused medicines 
due to frequent prescriptions but often lack clear instructions on safe 
disposal. In the U.S.A., medicines used for chronic diseases such as 
hypertension, diabetes, nervous system, gastrointestinal disease, 
cholesterol and heart disease, pain, and mental health problems are 
commonly reported unused medicines, indicating that many patients 
with chronic diseases keep leftover medications, unaware of the risks 
associated with improper disposal (53). Contrary to what we found, 
respondents who took acute-sickness medications were more likely to 
discard any unused or leftover medication in a way that could 

be dangerous in Malaysia (41) and Arba Minch (51). This is because the 
duration of therapy for acute illnesses is often brief, and it is anticipated 
that patients will cease taking their prescription if their health improves. 
This leads to a rise in production as well as the unsafe disposal of unused 
medication. A possible explanation for the variance in chronic patients 
might be the current higher and rising prevalence of chronic health 
conditions and excessive pharmaceutical intake. A systematic review of 
observational studies across Ethiopia found that acute poisoning cases 
are more prevalent among individuals under 30 years of age, with a 
higher incidence in females. The substances frequently involved include 
organophosphates, household cleaning agents, and pharmaceuticals. The 
case fatality rate varies, with some studies reporting rates up to 14.8% 
(54). Farmers (18.8%), unemployed individuals (18.2%), students 
(54.3%) and daily laborers (13%) were identified as the predominant 
victims for the drug poisoning. Other groups were house wives, daily 
laborers, waitress, government employee, merchant, and prisoner (55, 
56). Education level of the victims was reported were Illiterate (59.2%), 
primary school (21.4%), secondary school (16.5%), and higher institute 
(2.9%) level personnel (57). In relation with this, the prevalence of self-
medication practice has persisted in both developing and developed 
countries. In previous studies in Gondar, the prevalence of self-
medication practice was 50.2% in 2019 (58) and 79.2% in 2021 (59) and, 
more than 60% (60.9%) of the households had a history of self-
medication practice within their family members in the town (58) which 
will influence the consumption and of disposal practice of medications. 
In addition to this self-medication habit, the COVID-19 pandemic has 
significantly influenced medication consumption and disposal practices 
worldwide, including in Ethiopia. During the pandemic, the public in 
Ethiopia exhibited a rise in self-medication habits as individuals sought 
to prevent or manage COVID-19 symptoms. People self-medicating, 
writing their own prescriptions, and improperly managing their 
medications have become more common, and lockdowns and restricted 
access to doctors have been related to this trend (60, 61). A study in 

TABLE 3 Associated factors of medicine disposal practice among the general public in Gondar City (n = 786).

Variables Categories Disposal practice COR (95% UI) AOR (95% UI)

Poor (%) Good (%)

Gender Male 209 (53.0) 203 (47.0) 1 1

Female 218 (61.6) 136 (38.4) 1.42 (1.07, 1.89) 1.22 (0.89, 1.66)

Educational status Cannot to read and write 75 (76.5) 26 (23.5) 4.35 (2.61, 7.26) 2.76 (1.59, 4.79) **

Primary school (1–8 grade) 87 (82.1) 19 (17.6) 2.26 (1.32, 3.87) 1.69 (0.95, 3.01)

Secondary school (9–12 grade) 130 (59.1) 90 (40.9) 0.71 (0.36, 1.41) 0.53 (0.26, 1.08)

College and above 155 (42.8) 207 (57.2) 1 1

Ever received any information 

about safe disposing of unused 

medicines

No 370 (61.8) 229 (38.2) 2.31 (1.68, 3.22) 1.05 (0.70, 1.56)

Yes
77 (41.2) 110 (58.8) 1 1

Do you have chronic disease? Yes 137 (71.7) 54 (28.3) 2.33 (1.64, 3.32) 1.79 (1.22, 2.64) *

No 310 (52.1) 285 (47.9) 1 1

Storage practice Good 246 (53.2) 216 (46.8) 1 1

Poor 201 (62.0) 123 (38.0) 1.44 (1.07, 1.92) 1.31 (0.94, 1.82)

Knowledge Good 153 (45.5) 183 (54.5) 1 1

Poor 294 (65.3) 156 (34.7) 2.25 (1.68, 3.01) 1.56 (1.12, 2.18) *

Attitude Positive 170 (50.4) 167 (49.6) 1

Negative 277 (61.7) 172 (38.3) 1.58 (1.19, 2.11) 1.07 (0.77, 1.49)

Hosmer and Lemeshow goodness of fit p = 0.751, *p < 0.05 and **p < 0.01.
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Ethiopia found that medications such as antibiotics, vitamins (e.g., 
vitamins C and D), and traditional remedies were frequently used 
without proper medical consultation (62, 63). This increase in medication 
consumption could lead to a higher likelihood of unused medications in 
households and improper disposal.

Limitations

Even if we offered a high level of accuracy, the study design and its 
implementation might have certain limitations. These include potential 
social desirability and self-reporting bias. Due to the cross-sectional 
nature of this study, it was impossible to determine a temporal link 
between the exposure and outcome variables. It is important to consider 
these limitations when interpreting the findings of the study.

Conclusion

The current study’s findings revealed poor disposal practices 
of unused medicines in a significant proportion of the study 
participants. Low educational status, the presence of chronic 
diseases, and poor knowledge toward disposal practices were 
identified as significant determinants of poor disposal practices 
of unused medicines. Therefore, encouraging interventions 
include the implementation of educational programs that focus on 
safe disposal practices of unused medicines, considering 
individuals with chronic diseases and other target individuals with 
lower educational levels, emphasizing the importance of proper 
disposal and the potential risks, and providing reminders, and 
clear instructions on how to dispose of medicines safely, taking 
into account any specific considerations related to chronic 
conditions. Conducting further research to explore the cultural 
and contextual factors influencing disposal practices of unused 
medicines will also be very important. The stakeholders should 
also focus on the aforementioned factors to design appropriate 
intervention strategies.
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