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Abstract

Background: Availability and prompt access to medications are crucial for effective healthcare delivery, but the quantity of phar-
maceutical waste generated from unwanted/unused and expired medications is of great concern globally.
Objectives: The present study aimed to investigate the medicines disposal knowledge, attitudes and practice of the residents of
Maiduguri metropolis, northeastern Nigeria.
Methods: This cross-sectional, population-based survey was done using a pre-validated questionnaire, during a one-month (Novem-
ber) period of 2018. Conveniently selected residents of the 22 units or wards of the metropolis completed the survey instrument.
Statistical analysis was performed using Statistical Package for Social Science (SPSS) version 21. The relationship between variables
and demographics of the study population was investigated using the chi-square test. P < 0.05 was considered statistically signifi-
cant.
Results: About 35.0% of the participants kept unused/unwanted medicines at home for future use/until expiration, followed by
giving them to friends and relatives (30.2%). More than one-half (59.7%) of the study population got rid of expired medicine through
household garbage, while a few (1.3%) gave them to friends/relatives and buried in the ground. There were relationships between
participants’ gender, age, marital status, educational status and unused/unwanted medicine disposal practices. Similarly, there
were relationships between participants’ gender, age, marital status and expired medicines disposal practices. Most (80.0%) of the
study population knew the harmful impact of inappropriate discarding of expired and unused/unwanted medicines to public well-
being and the environment.
Conclusions: This study showed that the most common methods of disposal of unused/unwanted and expired medicine were keep-
ing them for future use or until expiration, and throwing them in the household garbage respectively. The results have shown that
a sizeable proportion of the participants were aware of the negative impact of improper disposal of medicines, although appropri-
ate discarding behaviors were lacking, making it a priority for concerned authorities in our country to formulate and implement
guidelines to protect public health and environment.
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1. Background

There is increasing production and use of medicines
worldwide (1). Although prompt access to these medicines
is crucial, the quantity of pharmaceutical waste generated
from unused/unwanted and expired medicines is of great
concern globally (2, 3). Increasing demands for medicines
could result to availability of surplus medicines in several
homes. Thereafter, most of these medicines may not be
needed anymore or may expire, and often end up as phar-
maceutical waste.

Due to the shortage of funds for safe disposal of phar-
maceutical waste, cost-effective management and meth-
ods are needed. Therefore, the WHO recommended the fol-

lowing guidelines for the safe disposal of expired drugs: re-
turn to donor or manufacturer wherever practically pos-
sible, landfill (open uncontrolled non-engineered dump
and engineered landfill) after immobilization by encap-
sulation or inertization, waste immobilization (encapsu-
lation and inertization), flushing liquid pharmaceuticals
into sewers in small quantities over a period of time
(4). Others are burning papers and cardboard pack-
aging if they are not to be recycled in open contain-
ers, and medium temperature incineration, novel high-
temperature incineration, and chemical decomposition
in accordance with the manufacturer’s recommendations,
followed by landfill (4). Similarly, the Food and Drug Ad-
ministration (FDA) recommended that unused, unwanted,
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or expired medicines should be dropped off at a drug take-
back site, location, or programme immediately. If perad-
venture one cannot get to a drug take-back location on
time or none is near to such individual and the medicine is
on the FDA list, such medicine is to be flushed down the toi-
let. If the medicine is not on the flush list, such medicine
should be disposed in the household trash in accordance
with the following steps: mix medicines without crushing
tablets or capsules with an unappealing substance such as
dirt, cat litter, or used coffee grounds; place the mixture in
a container such as a sealed plastic bag; throw away con-
tainer in the household trash; and delete all personal infor-
mation on the empty medicine bottles or medicine pack-
aging, then trash or recycle the empty bottle or packaging
(5).

In Nigeria, no community consciousness has been cre-
ated regarding the safe disposal of unused/unwanted and
expired medicines. In support of this statement, previous
studies done in metropolitan Lagos reported lack of funda-
mental information on proper discarding of unused medi-
cation and non-return of unused medicines to pharmacies
for proper disposal in line with the global best practice (6,
7). Therefore, the current status of medicine disposal prac-
tices of Maiduguri residents has not been documented.

Inappropriate disposal of medicines constitutes a
threat to the community health and the ecosystem (8, 9).
For example, improper disposal of these medicines pro-
vides avenues for those whom the medicines are not meant
to use them wrongly (10). Increased risk of inappropriate
self-medication; diversions of medicines particularly nar-
cotic drugs for illicit use, and accidental consumption of
medications by children have been reported (11). Acciden-
tal ingestion of medicines meant for a different person has
been identified as the most common source of drug toxi-
cities in US homes (12). Additionally, the low metabolism
of drugs in children can make drug toxicities detrimental
(13).

Improper discarding of medicines elicits worries
about contamination of surroundings. Disposal of un-
used/unwanted or expired medicines through unfriendly
environmental routes such as flushing in the sink, water
closet/latrine or throwing into rubbish bin (14) contribute
largely to soil and water pollution with active pharma-
ceutical ingredients (15). This practice is associated with
increased risk of antibacterial resistance. It has been
reported that the availability of antibiotics in the water
bodies give rise to the emergence of antibiotic resistance
(16) which may thereafter result in gene abnormalities in
man and aquatic life (17). When there is a concern of un-
used/unwanted and expired medicine presence at home
or in an individual possession, support on appropriate
disposal methods of such medicines should be provided

(18).
Notwithstanding the negative impacts on human well-

being and surroundings, medicine wastage has enormous
cost implications (19-21). Therefore; there is an urgent need
to address the problems associated with the improper dis-
posal of unused/wanted and expired medications. Safe
discarding of medications particularly by the individuals
is given much attention worldwide. This is so because;
the problem of improper medicine disposal is common
to many countries (19, 22). It is evident that discarding of
unused/unwanted and expired medicine is an issue of na-
tional and global importance. Sadly, programmes or struc-
tures for safe medication discarding behaviors are still lim-
ited in Africa. Reports from some African nations revealed
unsafe medication disposal practices characterized by un-
regulated, illegal and indiscriminate disposal (23, 24).

Myriads of factors could impact on the medicine dis-
posal practices of the people. Hence, this study tries
to answer some questions: what are the current prac-
tices adopted by the study population to dispose of un-
used/unwanted and expired medicines? Are these prac-
tices differ by demographic characteristics? Most impor-
tantly, is there a need for a formalized national or local pro-
tocol for safe discarding of unused/unwanted and expired
medicines in order to reduce their potential impact on the
environment?

In order to evaluate current medicine disposal prac-
tices by the residents of Maiduguri in Nigeria, it is nec-
essary to establish what the reported medicine disposal
practices around the world are. Disposal of medicines in
the garbage by individuals or households is the most com-
mon practice reported in Kuwait (15, 25), United Kingdom
(26), and Lithuania (27), especially in the cities and sub-
urban areas; however storage of unused medicine and re-
turning them to pharmacies were predominant practices
in Sweden (28). Burning of expired and unused medicines
at home was also a common practice in Lithuania (27). In
the US, the use of sink or toilet as the method of disposal or
returning unwanted medicines to a healthcare provider or
the pharmacy were the predominate practices (18). Despite
the availability of vast international literature on studies
of medicines disposal practices, there is a paucity of data
in Nigeria especially in the northeastern part of the coun-
try.

2. Objectives

This survey aimed to investigate the medicines dis-
posal knowledge, attitudes and practice of the residents
of Maiduguri. The present survey has the capacity to rein-
force the need for the policy-makers, health, and environ-
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mental regulatory agencies to formulate a formal guide-
line for safe medicine disposal for the country.

3. Methods

This was a cross-sectional, descriptive survey done in
Maiduguri metropolis. Maiduguri is the capital city of
Borno state and it is located in the northeastern part of
Nigeria. The metropolis is structured into 22 units or polit-
ical wards of urban settlements. The survey included con-
veniently selected residents of these units aged 18 years or
more.

The ethical approval was obtained from the Faculty
of Pharmacy Research Review Board, University of Maid-
uguri, Nigeria. Data were collected over one-month period
(November) of 2018 using structured pre-validated ques-
tionnaires (Appendix 1 in Supplementary File) adapted
from a previous study (29). Prior to administration of the
paper-based questionnaires, potential participants were
informed about the objective of the survey and assured
them the confidentiality of the collected data. Thereafter,
the participants who gave their informed consent com-
pleted these paper-based questionnaires either by them-
selves or with the help of the researcher. On average, 15
minutes was spent to complete the questionnaire. Partici-
pation in the survey was voluntary and no incentives were
offered to the participants.

Descriptive statistics (frequency and percentage) were
used initially. The relationships between nominal vari-
ables and demographics of the study population were de-
termined with the chi-square test. P < 0.05 was consid-
ered statistically significant. Statistical analyses were per-
formed with Statistical Package for Social Science (SPSS)
version 21 (SPSS Inc, version 21.0, Chicago, USA).

4. Results

A total of 1100 questionnaires were administered
across the study areas, 1010 questionnaires were retrieved
with a response rate of 91.8%. Overall, 625 (61.9%) were men
and 385 (38.1%) were women. About (78.0%) of the respon-
dents were aged less than 32 years, while 855 (84.7%) of the
respondents had formal education. More than one-half of
the study populations were single and about 35.0% were
students (Table 1).

Table 2 shows that about 35.0% of the study popula-
tion stored unused/unwanted medicines at home for fu-
ture use/until expiration. There is a significant associa-
tion between participants’ gender and unused/unwanted
medicine disposal practices (P < 0.05). While 10.3%, 4.2%,
and 2.6% of males returned unused/unwanted medicine

Table 1. Participants’ Social-Demographic Characteristics (N = 1010)

Variable No. (%)

Gender

Male 625 (61.9)

Female 385 (38.1)

Age (years)

< 32 787 (77.9)

≥ 32 223 (22.1)

Marital status

Single 641 (63.5)

Married 369 (36.5)

Educational status

None 155 (15.3)

Formal education 855 (84.7)

Employment

Student 347 (34.4)

Self-employed 327 (32.4)

Working part-or full-time 178 (17.6)

Unemployed 116 (11.6)

Retired/pensioner 42 (4.2)

to medical store/pharmacy, burnt them at home, and
flushed them into toilet/sink, only 3.3%, 2.0%, and 1.5% of
females did so. There is also a significant association be-
tween participants’ age and unused/unwanted medicine
disposal practices (P < 0.05). Significant proportions of
those aged less than 32 years (21.8%, and 3.6%) threw un-
used/unwanted medicines into household garbage and
burnt them at home respectively compared with 13.0%, and
2.6% of those aged 32 years and above. There is also a sig-
nificant association between participants’ marital status
and unused/unwanted medicine disposal practices (P <
0.05). While 22.3% and 3.6% of single individuals threw un-
used/unwanted medicines in the household garbage and
burnt them at home respectively, only 15.5% and 2.9% of
their married counterparts did so. Similarly, a significant
association exists between participants’ educational sta-
tus and unused/unwanted medicine disposal practices (P <
0.05). Significant proportions of individuals (37.9%, 21.0%,
and 2.3%, respectively) that had formal education kept un-
used/unwanted medicines at home for future use/until
expiration, threw them in the household garbage, and
flushed them into the toilet/sink compared with 16.5%,
13.4%, and 1.8% of those that had none.

Table 2 also shows that a significant proportion of the
study population (59.7%) disposed of expired medicines
via household garbage. There is also an association be-
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Table 2. The Associations Between Participants’ Demographic Characteristics and Unused/Unwanted/Expired Medicine Disposal Practicesa

Variable
Total

Gender Age (years) Marital Status Educational Status

Female Male < 32 ≥ 32 Single Married None Formal Education

Unused/Unwanted Medicine Disposal Practice (N = 1039)b

Keep at home for
future use/until
expiration

359 (34.6) 152 (38.3) 207 (32.2) 278 (34.4) 81 (35.1) 221 (33.6) 138 (36.2) 27 (16.5) 332 (37.9)

Give to
friends/relatives

314 (30.2) 121 (30.5) 193 (30.1) 241 (29.8) 73 (31.6) 201 (30.5) 113 (29.7) 91 (55.5) 223 (25.5)

Throw in garbage 206 (19.8) 86 (21.7) 120 (18.7) 176 (21.8) 30 (13.0) 147 (22.3) 59 (15.5) 22 (13.4) 184 (21.0)

Return to medical
store/pharmacy

79 (7.6) 13 (3.3) 66 (10.3) 55 (6.8) 24 (10.4) 42 (6.4) 37 (9.7) 16 (9.8) 63 (7.2)

Burn at home 35 (3.4) 8 (2.0) 27 (4.2) 29 (3.6) 6 (2.6) 24 (3.6) 11 (2.9) 5 (3.0) 30 (3.4)

Flush into
toilet/sink

23 (2.2) 6 (1.5) 17 (2.6) 16 (2.0) 7 (3.0) 11 (1.7) 12 (3.1) 3 (1.8) 20 (2.3)

Donate to hospital 23 (2.2) 11 (2.8) 12 (1.9) 13 (1.6) 10 (4.3) 12 (1.8) 11 (2.9) - 23 (2.6)

χ2 = 25.36, P < 0.001 χ2 = 17.68, P = 0.007 χ2 = 13.81, P = 0.032 χ2 = 69.30, P < 0.001

Expired Medicine Disposal Practice (N = 1018) b

Throw in garbage 608 (59.7) 244 (63.0) 364 (57.7) 492 (61.9) 116 (52.0) 407 (63.1) 201 (53.9) 96 (61.1) 512 (59.7)

Burn at home 169 (16.6) 50 (12.9) 119 (18.9) 118 (14.8) 51 (22.9) 96 (14.9) 73 (19.6) 31 (19.7) 138 (16.0)

Flush into
toilet/sink

148 (14.5) 59 (15.2) 89 (14.1) 119 (15.0) 29 (13.0) 87 (13.5) 61 (16.4) 18 (11.5) 130 (15.1)

Return to medical
store/pharmacy

48 (4.7) 11 (2.8) 37 (5.9) 36 (4.5) 12 (5.4) 36 (5.6) 12 (3.2) 4 (2.5) 44 (5.1)

Don’t know 19 (1.9) 8 (2.1) 11 (1.7) 11 (1.4) 8 (3.6) 11 (1.7) 8 (2.1) 4 (2.5) 15 (1.7)

Bury underground 13 (1.3) 6 (1.6) 7 (1.1) 10 (1.3) 3 (1.3) 4 (0.6) 9 (2.4) 1 (0.6) 12 (1.4)

Give to
friends/relatives

13 (1.3) 9 (2.3) 4 (0.6) 9 (1.1) 4 (1.8) 4 (0.6) 9 (2.4) 3 (1.9) 10 (1.2)

χ2 = 16.99, P = 0.009 χ2 = 15.47, P = 0.017 χ2 = 22.76, P = 0.001 χ2 = 5.87, P = 0.439

aValues are expressed as No. (%).
bMultiple choices allowed.

tween participants’ gender and expired medicine disposal
practices (P < 0.05). While 18.9% and 5.9% of males burnt
expired medicines at home and returned them to medi-
cal store/pharmacy respectively, only 12.9% and 2.8% of fe-
males did so. Similarly, there is an association between par-
ticipants’ age and expired medicine disposal practices (P
< 0.05). Significant proportions of those aged less than
32 years (61.9% and 15.0%, respectively) disposed expired
medicines via household garbage and flushed them into
toilet/sink compared with 52.0% and 13.0% of those aged
32 years or more. Lastly, there is also a significant asso-
ciation between participants’ marital status and expired
medicine disposal practices (P < 0.05). While 63.1% and
5.6%, respectively of single individuals disposed expired
medicines via household garbage, and returned them to
medical store/pharmacy, 53.9% and 3.2% of those that are
married did so. In contrast, 2.4% each of married individ-

uals buried expired medicines in the ground at home, and
gave them to others compared with 0.6% each of single in-
dividuals that did so (Table 2).

Table 3 shows that 4 out of 10 (47.0%) of the participants
said that is the duty of government to create awareness
for appropriate disposal of unused/unwanted/expired
medicines. On the other hand, more than a three-quarter
of the study population (80.0%) knew that the surround-
ings and public well-being can be impacted by improper
discarding of medicines (Table 3).

5. Discussion

In our study, most participants reported that they
kept unused/unwanted medicines in the house for future
use/until expiration. This result aligns with that obtained
from previous studies conducted in Sweden, Afghanistan,
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Table 3. Respondents’ Knowledge About the Disposal of Unused/Unwanted/Expired
Medicines (N = 1010)

Variable No. (%)

Improper disposal of unused/unwanted/expired medicine
can affect the environment and well-being

Yes 808 (80.0)

Don’t know 163 (16.1)

No 39 (3.9)

Who is responsible to create awareness for proper disposal
of unused/unwanted/expired medicines?

Government 475 (47.0)

Pharmacist 338 (33.5)

Pharmaceutical industries 168 (16.6)

Public 29 (2.9)

Pakistan, and Oman (28-31). The plausible reason for this
practice in Nigeria is a cost-saving measure adopted by
community members since medicines are purchased out-
of-pocket by the majority of the population due to low
coverage of health insurance. Similarly, a study done in
Ireland found that 37% of the participants had viable un-
used/unwanted medicines in their households, whereas
23% of them had invalid medicines (32). In Portugal, 72% of
medications kept in the house were found to be unwanted
(33). Of this proportion, 8% had reached an expiration date
(33). Maintaining of unused/unwanted medicines at home
could be attributed to the inability of some individual to
consider these medicines posing any risk at all or the ab-
sence of a suitable disposal method. This has public well-
being, ecosystem, and economic implications for the cit-
izens and the healthcare delivery system at large (34). In
contrast, earlier studies conducted in Nigeria (6, 35) and
other countries (22, 26, 27, 36-47) had identified discard-
ing in the household garbage as the most common means
of disposal of unused/unwanted medicines. Moreover,
an online-based survey conducted in Turkey reported that
34.0% of the respondents returned unused medicines to
the health facility (48). A study conducted in New Zealand
revealed flushing in the toilet or sink as the commonest
method of disposal of unused medicines (14), which was
one the least methods of disposal of unused medicines re-
ported by our study. This may not be unconnected to the
low availability of water closet at homes in the study set-
ting.

Our study population differed in the medicine’s dis-
posal practices according to demographic characteris-
tics. There was a significant relationship between gen-
der and unused/unwanted medicines disposal methods
consistent with results of studies done in Saudi Arabia
(38, 46). However, Al-Shareef et al. (38) reported that

males exhibited a lower drive to find the proper ways of
discarding medicines and willingness to return them to
collection facilities. Shaaban et al. (46) found that fe-
males had a higher likelihood than males to give other
people unwanted medicines, whereas our study showed
that returning unused/unwanted medicines to medical
store/pharmacy, burning them at home, and flushing
them in the toilet/sink were significantly exhibited more
by males than females. It is worthy to note that 7.6%
of our study population claimed that they returned un-
used/unwanted medicines to a medical store or pharmacy.
This figure may be due to dishonesty of a few respon-
dents because to the knowledge of the authors of this
present study, medical stores or pharmacies in Nigeria
do not accept unused/unwanted medicines back from the
public. Therefore, a formal and mandatory protocol for
medicine discarding is a necessity for our country. Com-
parable to our result, another study done in the US also re-
ported a relationship between gender and disposal meth-
ods of unused/unwanted medicines (49). In this study, a
high proportion of women disposed of unused/unwanted
medicines via toilet or sink (49). A more recent Polish study
(Survey II) also reported a relationship between gender
and disposal methods of unused medicines (39). This study
showed that more men than women forgot what hap-
pened to their unused medicines. On the contrary, Turk-
ish and Irish studies reported no gender-based significant
difference in the disposal methods of unused/unwanted
medicines (48, 50).

Our study also revealed a significant relationship be-
tween age and disposal methods of unused/unwanted
medicines congruent with other published studies (39, 48,
49). Danziger et al. (49) reported participants’ lower likeli-
hood to throw these medicines into the household trash
with increasing age. Akici et al. (48) found that a signif-
icant proportion of the respondents aged below 30 years
returned unused/unwanted medicines to the health facil-
ity in Turkey. Rogowska et al. (39) in their survey II found
that respondents that aged up to 39 years were more likely
than older individuals to discard unused medicines with
solid waste and flush them into the water closet, whereas
our study found that a significantly higher proportion of
participants under 32 years of age had a higher likelihood
than older ones to dispose unused/unwanted medicines
via household trash and by burning them at home.

The analysis of our data for any association be-
tween the marital status of the study population un-
used/unwanted medicine disposal methods also showed
a significant association. Interestingly, no marital status-
based relationship has been reported earlier, therefore,
our finding adds to the knowledge.

In addition, our study found a significant relationship
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between the educational status of the participants and un-
used/unwanted medicine disposal methods comparable
with the finding of a similar study done in Saudi Arabia
(46). This study found that participants with higher edu-
cation were more likely to bring back unused/unwanted
medicine to a pharmacy than those with lower educa-
tional levels, while our study showed that participants
with formal education had higher likelihood to keep them
at home for future use or until expiration, discard them
in the household garbage and flush them into the toilet
or sink. Contrasted with these findings, a Polish study did
not find any relationship between educational levels and
unused/unwanted medicine disposal methods (39). Varia-
tions in the study settings and people specific characteris-
tics could account for these differences.

With respect to expired medicines disposal methods,
throwing away these medicines in the household garbage
was the most common method revealed by our study in
agreement with the results of other studies done else-
where (2, 22, 29, 30, 37, 39, 40, 45). This may be due to
ease since the appropriate disposal site near their homes
may be lacking. Sadly, discarding medicines in the garbage
provides an opportunity for another person to use them
and get harmed (10). However, if no other alternatives ex-
ist, an acceptable way is to mix the medicine with unap-
pealing substances before throwing it into the household
garbage (10). Among all means of disposing of drug waste,
the most environmentally friendly way is incineration (51,
52) at high temperature, although this is possible only if
medicines are brought back to pharmacy stores. However,
the American Pharmacists Association guidance on appro-
priate medicine disposal recommends crushing or dissolv-
ing medications in water prior to mixing with the undesir-
able substance (53).

The evaluation of our data for significant relationships
between demographic characteristics of the study popu-
lation and expired medicines disposal methods revealed
a gender-based relationship in agreement with the find-
ings of earlier studies done elsewhere (39, 49). Rogowska
et al. (39) in their survey II showed that males were more
likely to forget what happened to their expired medicines
than their female counterparts (39). Additionally, Danziger
et al. (49) reported that a high proportion of women dis-
posed of expired medicines via toilet or sink, whereas our
study revealed that men were more likely to burn their ex-
pired medicines at home and return them to a medical
store/pharmacy than women.

Similarly, our study showed a significant relationship
between age and expired medicines disposal methods con-
gruent with the results of some previous studies (39, 49).
Danziger et al. (49) again reported participants’ higher
likelihood to throw expired medicines into the household

trash with decreasing age (46). Rogowska et al. (39) also in
their survey II found that participants aged more than 60
years were more likely to return their expired medicines
to the pharmacy than younger persons (39), while our
study found that participants under 32 years of age were
more likely to discard expired medicine in the household
garbage and flush them into the toilet/sink respectively
than those aged 32 years or more.

Furthermore, our study showed a significant relation-
ship between marital status and expired medicines dis-
posal methods. However, no marital status-based relation-
ship with respect to expired medicines disposal methods
have been previously reported, therefore, our finding also
adds to the knowledge.

More than a three-quarter of the study population
knew the detrimental impacts of inappropriate disposal
of medicine on the surroundings and human well-being.
In spite of this high proportion, the majority got rid of ex-
pired and unused/unwanted medicines in a manner that is
deleterious to the public well-being and the surroundings.
To lend credence to our finding, previous studies carried
out in other countries revealed a similar trend (11, 29, 30, 34,
40, 54). The consciousness of the surroundings may not al-
ways translate to proper medicine disposal method; there-
fore, the existence of operational household medicine dis-
posal guidelines is of the essence in Nigeria. The environ-
ment could be adversely affected by active pharmaceutical
agents, indicating that improper methods of discarding
medicines to a large extent contribute to ecosystem prob-
lems (54, 55). Contrasted with these findings, a study con-
ducted in Ghana in 2012 found that only a few of the partic-
ipants knew that medicines adversely affect the surround-
ings (41).

Our study was not without limitations. The first limita-
tion is the self-reported nature of the study, thus some re-
spondents may not have told the truth and no validations
were performed to confirm these subjective self-report.
Secondly, the study was limited to the Maiduguri metropo-
lis; therefore, the findings cannot be generalized to other
parts of the country.

5.1. Conclusions

This study showed that the most common methods of
disposal of unused/unwanted and expired medicine were
keeping for future use or until expiration, and throwing
them in the household garbage respectively. Such prac-
tices pose possible risks for the population and need to
be urgently addressed. However, gender, age, marital and
educational status were significantly associated with un-
used/unwanted medicine disposal practices, while only
gender, age and marital status demonstrated significant
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associations with the expired medicines disposal prac-
tices.

Finally, while many participants were aware of
the consequences of inappropriate discarding of un-
used/unwanted and expired medicines on public well-
being and natural surroundings, awareness did not
necessarily equate with their disposal practices. There-
fore, there is an urgent need for policy-makers to come
up with a formal mandatory protocol for disposal of
unused/unwanted and expired medicines for the country.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].
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