
Page 1/34

The Perception and Disposal Practices of Unused And
Expired Medicines By Households In an Urban
Municipality, Southwest Nigeria: A Comparative
Cross-Sectional Study.
Olufemi O. Aluko  (  ooaluko@gmail.com )

Obafemi Awolowo University https://orcid.org/0000-0002-5726-5806
G. T Imbianozor 

Obafemi Awolowo University Faculty of Clinical Sciences
C. O. Jideama 

Obafemi Awolowo University Faculty of Clinical Sciences
O. V. Ogundele 

Obafemi Awolowo University Faculty of Clinical Sciences
T. E Fapetu 

Obafemi Awolowo University Faculty of Clinical Sciences
Olusegun T. Afolabi 

Obafemi Awolowo University Faculty of Clinical Sciences

Research article

Keywords: Unused and expired medicines; Sound disposal legislations; Environmental protection.

Posted Date: September 24th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-70874/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read
Full License

Version of Record: A version of this preprint was published at Waste Management on March 1st, 2022. See
the published version at https://doi.org/10.1016/j.wasman.2022.01.022.

https://doi.org/10.21203/rs.3.rs-70874/v1
mailto:ooaluko@gmail.com
https://orcid.org/0000-0002-5726-5806
https://doi.org/10.21203/rs.3.rs-70874/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.wasman.2022.01.022


Page 2/34

Abstract
Background: Medicines are formulations for the prevention and treatment of diseases and symptoms.
Pharmaceutical wastes are products of unused, damaged, and expired medicines (UEMs) which pose a
disposal challenge globally. Previous studies have shown that environmental disposal of medicines has
health and environmental consequences. Hence, this study aims to determine and compare the management
of household UEMs in a heterogeneous municipality in southwest Nigeria.

Methods: The study was comparative, cross-sectional in design. Multi-stage sampling identi�ed respondents,
who are females, experienced in the handling and safekeeping of medicines. The study sample was 404 and
recorded a 93% response rate. Data were analysed by IBM-SPSS, version 20. Continuous and categorical
variables were presented in tables as mean(±SD), proportions (%) while bar charts highlight salient �ndings.
Differences between LDS and HDS values were determined by 𝝌2(Pα>0.05).

Results: 53.4% and 71.2% of respondents respectively had good knowledge and positive attitudes to safe
disposal of UEMs. At least 31.5% households do not stock medicines in homes while 1-2 sachets of
antimalarial (57.3%), analgesics (52.7%) and antibiotics (49.7%) medicines were inventoried in households
and signi�cantly different between low-density (LD) and high-density (HD) settlements. 72.9% and 67.8%;
47.9% and 55.6% respondents in LD and HD settlements respectively disposed of household solid and liquid
UEMs in thrash-bins, though 34.9% (LDS) and 16.7% (HDS) disposed of liquid UEMs in the toilet/sink. There
were signi�cant differences in medicines abundance and disposal practices between LD and HD settlements
for solid and liquid medications. 37.1% of respondents perceived consequences for the current methods of
disposing of UEMs, which include accidental ingestion (76.6% vs 26.7%) and land pollution (69.6% vs 36.7%)
and water pollution (72.4% vs 32.8%) and drugs toxicity (58.3% vs 32.8%), respectively in LD and HD
settlements.

Conclusions: Respondents good knowledge and positive attitudes contrasted the poor UEMs disposal
practice. Most of the households’ medicines were antimalaria and analgesics and there were disparities in the
disposal of solid and liquid medicines, between LD and HD settlements, respectively. Appropriate legislation,
compliance monitoring and enforcement are drivers to incentive-driven, sound recovery systems for UEMs to
alleviate the consequences of current disposal practices in Nigeria.

Background
A drug is any substance used in the diagnosis, treatment or prevention of a disease, a component of
medication or food supplement [1]. The active pharmaceutical ingredients and the target site for drugs vary
with some used for chemotherapy and others with action on the nervous, cardiovascular or endocrine
systems [2]. Broadly, drugs are categorized as prescription, over the counter (OTC) and off-label types. Drugs
are indispensable and part of human survival strategy [3]. Globally, there is an increase in drugs production
and consumption in developing and developed countries [4, 5], with a quantum eventually meant for disposal
when expired.
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The World Health Organisation (WHO) propounded that half of the prescription drugs end up unused [6],
mainly due to recovery feelings, drugs expiry, dosage regimen change and adverse effects [7]. Hospitals and
healthcare service providers are the major sources of drugs and healthcare waste (HCW), though home
healthcare service, early discharge after surgeries and the home management of some illnesses have made
drugs and HCW abundant in the home environment [8]. In recent times, infectious and Non-communicable
diseases (NCDs) have increased prescription and dispensing medications [7]. This creates concern about the
handling and management of medical waste, including medicines outside the hospital environment [9]. In
countries with policies on safe disposal of medicines, more than half still �ushed unused medications in
sewerage facilities [10] while only a minority returned unused medications to the prescribing facility [11] while
in Kabul (Afghanistan) and Vienna (Austria), most respondents kept unused medication at home and
disposed expired drugs into the trash at home [7, 12].

In the study area, water treatment systems and regulations do not monitor drugs residues as an indication of
potability [10, 13] and there are pieces of evidence that improper disposal of drugs could contaminate water
resources while active pharmaceutical ingredients (APIs) persists in the environmental media [8]. Also,
ingestion of expired drugs that were inappropriately discarded may lead to toxicity and drug resistance. [14].
In the study area, it is a common practice to keep unused and, or expired medications in homes after
discontinued use or excesses purchased for self-medication. Usually, expired drugs are not supposed to be
disposed of with household refuse and as such when disposed of, may herald apparent health (upon
accidental or inappropriate ingestion [14, 15], environmental consequences [8, 16, 17] and antibiotic
resistance [18, 19]. The study aims to determine and compare the perception and drug management regimen
among high-density and low-density households in the absence of national guidelines for the disposal of
unused and expired drugs in the study area.

Methods

Description Of The Study Area
The study took place in Ife Central Local Government Area (LGA). Ile-Ife is an ancient Yoruba city and the
cradle of the Yoruba race. The city is in Osun East senatorial district in the southwest of Nigeria. The LGA has
11 wards and a total of 11 km2 lies between latitudes 250N and 300N of the equator and bounded by Ife-
North, Ife-South, Ayedaade, Atakumosa-West and Ife-East LGAs. Geographically, Ile-Ife experiences distinct
rainy (April and October) and dry (November and March) seasons. The annual rainfall is about 1,330 mm with
the highest temperature hovering over 28.30C. Many residents are farmers with about 75% of the population
engaged in agriculture and agro-allied industries while others are traders and civil servants. The predominant
religions are Christianity, Islam, and traditional religion. The population is 167,204, male 88,403 and female
78,801 [20]. The LGA is densely populated by the Yoruba speaking people of southwestern Nigeria, in addition
to other ethnic groups; such as Igbo and Hausa.

Study Design
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The study is a comparative cross-sectional in nature and assessed the drugs handling and disposal practices
of households in high-density and low-density settlements in the study area.

Target and Study Population
The study targeted all households in Ife Central LGA though studied selected households and interacted with
women experienced in the drugs handling and disposal for at least one year.

Inclusion And Exclusion Criteria
Women who consented and have lived in the selected household for at least 12 months were enrolled into the
study while those who were eligible consented and willing to participate in the study but incapacitated
through sickness or mentally derailed were excluded from the study.

Sample Size
The study sample size for this study was calculated using the sample size formula:

 Where:

n per group = sample size per group

za = level of con�dence

Standard normal variation for 95% con�dence level, (Za =1.96)

zb = power of intense

Standard normal variation for 80% con�dence level, (Zb = 1.28)

p1 = prevalence of respondents that dispose of drugs with garbage (95%) in low-density settlements, (P1 =
0.95 [15].

p2 = prevalence of respondents that dispose of drugs with garbage (95%) in low-density settlements, (P1 =
0.05 [15].

q1 = 1 – p1 hence q1 = 0.05 (5 %)

q2 = 1 – p2 hence q2 = 0.15 (15 %)
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n per group = 202 with 10% added for non-response, giving a total of 404 as the study minimum sample size.

Sampling Technique
The study applied a four-stage sampling technique. In stage one: the 11 political wards were strati�ed into six
urban and �ve rural groups with two Wards selected from each group by simple random sampling technique.
In stage two, streets in each of the four wards were strati�ed into high-density and low-density settlements
with simple random sampling applied to select two from each group. Due to absence of the street sampling
frame, systematic sampling selected even-numbered houses in selected streets from the proximate house at
the street entrance until 26 households were approached, in each of the eight streets in stage three. In houses
where there were multiple eligible households, simple random sampling was used to identify responding
household among those available that met the inclusion criteria in stage four.

Data Collection
The study used a pretested, interviewer-administered semi-structured questionnaire that was designed in the
English Language and translated to Yoruba and back-translated into English to ensure contents validity. The
study questionnaire was however adapted with permission, from [9] and administered on respondents
between January and February 2018.

Data Analysis
Data entry and analysis were done using the International business machine (IBM-Statistical package for
social sciences (SPSS) version 20. Discrete variables were presented with tables and bar charts while the
associations among related variables were determined by chi-square and at a p-value of < 0.05.

Outcome measures
Knowledge, attitude and perception on the handling and disposal of unused and expired drugs was a
composite measure of 10, 13 and 23 variables, respectively. Correct responses were scored ‘1’ and incorrect
‘0’. The median (IQR) values; respectively 7(6–8), 7(7–8) and 14(13–15) for knowledge, attitude and
perception were used to dichotomise ≥ median composite values into good/positive/high and those below
the mean values as poor/negative/low ratings, respectively. The awareness of respondents on the protocol
for disposal of unwholesome medicines was the binary, dependent variable while socio-demographic
variables, including knowledge attitude, perception, and types of settlements, were independent variables in
the binary logistic regression model. Similarly, the perception was a composite index of 23 variables.

Ethical Considerations
The study obtained ethical approval (IPHOAU/12/1008) from the research and ethics committee of the
Institute of Public Health (IPH) of the Obafemi Awolowo University, in Nigeria. Also, permission and informed
consent were respectively obtained from the head of the selected household and respondents. Responses
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were anonymised to preserve the con�dentiality of respondents and personal identi�ers were removed in
summary data.

The study strengths and weaknesses
The study is cross-sectional in design and the respondents were randomly selected through multi-stage
sampling technique to re�ect their characteristics. Hence, the �ndings can be generalised to the study
population. In contrast, the study is prone to social desirability response bias, perhaps due to serial sematic
order effects [21].

Results

Socio-demographic characteristics of respondents
The study showed that the mean age of respondents in the LDS and HDS were respectively 36.1 ± 0.6 and
37.7 ± 0.7 years. Also, 82,8%, and 70.6%, respectively in the LDS and HDS were aged between 25 and
44 years. Most (82.5%) of the respondents belonged to the Yoruba ethnicity, with a similar trend in LDS
(74.0%) and HDS (91.7%). Similarly, more than four out of �ve respondents (82.8%) are married, distributed as
74.0% and 92.2%, respectively in LDS and HDS. The study also revealed that tertiary (50.0%) and secondary
(49.0%) education predominates in LDS in contrast to secondary education (77.8%) in HDS, respectively
(Table 1). A higher proportion of residents in LDS are civil servant (28.1%) when compared with those in HDS
(3.9%) while higher proportions of residents in LDS (44.3%) and HDS (67.8%) were self-employed. At the
same time, LDS and HDS was home to 87.5% and 56.1% of residents earning, respectively above and below
the national minimum wage monthly, with the mean income for respondents in the LDS and HDS being
₦48,164 ± 2,896 and ₦18,405 ± 793, respectively. Besides, the study revealed that more respondents use the
water closet toilet in the LDS (76.0%) than in the HDS (47.2%). Further, the modal household size in both LDS
and HDS was 4 and strangely, 48.4% and 42,2% were rated poor and average, wealth-wise, respectively. Also,
there were signi�cant differences in all socio-demographic characteristics of respondents, between residents
in LDS and HDS. (Table 1).
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Table 1
Sociodemographic characteristics of respondents

Description of
variables

Categories Low-density
settlement

High-density
settlement

Total Test
statistics

n % n % N %

Age

(years)

≤ 24 8 4.2 10 5.6 18 4.8 2 = 
8.189;

df = 2;

p = 
0.017*

25–44 159 82.8 127 70.6 286 76.9

≥ 45 25 13.0 43 23.9 68 18.3

Ethnicity Yoruba 142 74.0 165 91.7 307 82.5 2 = 
21.931;

df = 2;

P = 
0.0001*+

Igbo 49 25.5 14 7.8 63 16.9

Others (Hausa, Fulani) 01 0.5 01 0.6 02 0.5

Religion Islam 49 25.5 72 40.0 121 32.5 2 = 
11.170;

df = 2;

P = 
0.004*+

Christianity 141 73.4 108 60.0 249 66.9

Traditional 02 1.0 00 0.0 02 0.5

Marital Status Single 19 9.9 06 3.3 25 6.7 2 = 
25.473;

df = 3

P = 
0.0001*+

Single parenthood 21 10.9 03 1.7 24 6.5

Married 142 74.0 166 92.2 308 82.8

Others (widowed,
divorced, separated)

10 5.2 05 2.8 15 4.0

Highest
education

Primary Education 01 0.4 12 6/7 13 3.5 2 = 
67.872;

df = 3;

p = 
0.0001*+

Secondary Education 94 49.0 140 77.8 234 62.9

Tertiary Education 96 50.0 24 13.3 20 32.3

Vocational 01 0.5 04 2.2 05 1.3

Occupation Civil servant 54 28.1% 07 3.9 61 16.4 2 = 
48.029;

df = 3;

p = 
0.0001*

Self employed 85 44.3 122 67.8 207 55.6

Paid private sector 35 18.2 22 12.2 57 15.3

Others (full-time
housewife,
unemployed)

18 9.4% 29 16.1 47 12.6

Key: * = signi�cant different between low-density and high-density settlements; + = Likely ratio chi square.
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Household
size

≤ 4 persons 129 67.2 91 50.6 220 59.1 2 = 
10.635;

df = 1;

p = 
0.0001

≥ 5 persons 63 32.8 89 49.4 152 40.9

Household
toilet type

Water closet 146 76.0 87 47.2 231 62.1 2 = 
33.807;

df = 2;

p = 
0.0001*

Pit latrine 44 22.9 88 48.9 132 35.5

None 02 1.0 07 3.9 9 2.4

Income class
(₦)

≤ ₦18,000 24 12.5 101 56.1 125 33.6 2 = 
79.196;

df = 1;

p = 
0.0001

> ₦18,000 168 87.5 79 43.9 247 66.4

Wealth
categories

Poor 93 48.4 29 16.1 122 32.8 2 = 
44.065;

df = 2;

p = 
0.0001*

Average 49 25.5 76 42.2 125 33.6

Rich 50 26.0 75 41.7 125 33.6

Key: * = signi�cant different between low-density and high-density settlements; + = Likely ratio chi square.

Drugs acquisition and duration of use characteristics
The health-seeking behaviour by respondents was healthcare facilities, made within three months of the
study by a higher proportion of the study population, though not statistically signi�cant between LDS and
HDS. Also, a higher proportion of respondents, 82.2% and 68.3%, respectively in LDS and HDS visit pharmacy
for drugs acquisition (Table 2). The study showed that a higher proportion of respondents in LDS (95.3%),
compared with HDS (92.8%) received drugs as part of treatment received, though 75.0% (LDS) and 91.1%
(HDS) of drugs in respondent’s homes were acquired through self-medication. Drugs received for what?
49.5% and 24.7% sought treatment for malaria and diarrhoea related causes. The higher proportion of
respondents (61.1%) compared to 38.5% sought treatment for malaria-related causes while more of residents
in LDS (28.1%) sought treatment for diarrhoea related ailments. The higher proportion of the sick in most
homes in LDS (56.8%) did not comply with the drug use regimen while a higher proportion (51.7%) complied
with the use regimen for prescribed medicines, within the �rst week of treatment. Most of those that failed to
complete prescribed medications felt better in LDS (83.6%) and HDS (93.0%) while some stopped
medications due to side effects, among others (Table 2).
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Table 2
Sources of drugs acquired and duration of use characteristics

Description of variables Categories Low-density
settlement

High-density
settlement

Total Test
statistics

n % N % N %

Last hospital visit (n = 372) 1–3
months

100 52.1 76 42.2 176 47.3 2 = 
3.921;

df = 3;

p = 0.270

4–6
months

34 17.7 39 21.7 73 19.6

7–12
months

41 21.4 43 23.9 84 22.6

≥ 13
months

17 8.9 22 12.2 39 10.5

Last Pharmacy visit (n = 
371)

1–3
months

157 82.2 123 68.3 280 75.5 2 = 
10.731;

df = 3;

P = 
0.013*

4–6
months

21 11.0 34 18.9 55 14.8

7–12
months

8 4.2 18 10.0 26 7.0

≥ 13
months

5 2.6 5 2.8 10 2.7

Last hospital herbal
medicine vendor (n = 372)

Not
Applicable

137 71.4 81 45.0 218 58.6 2 = 
37.940;

df = 4;

P = 
0.0001*

1–3
months

25 13.0 60 33.3 85 22.8

4–6
months

5 2.6 18 10.0 23 6.2

7–12
months

13 6.8 15 8.3 28 7.5

≥ 13
months

12 6.2 6 3.3 18 4.8

Reason for seeking
treatment (n = 372)

malaria
related

74 38.5 110 61.1 184 49.5 2 = 
20.797;

df = 3

P = 
0.0001*

diarrhoea
related

54 28.1 38 21.1 92 24.7

injury and
swelling

32 16.7 19 41.3 51 13.7

Others 32 16.7 13 7.2 45 12.1

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi square
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Received drugs as a result
of treatment (n = 372)

Yes 183 95.3 167 92.8 350 94.1 2 = 
1.423;

df = 2;

p = 
0.491++

No 6 3.1 7 3.9 13 3.5

I don’t
know

3 1.6 6 3.3 9 2.4

Drugs prescribed by (n = 
372)

Pharmacist 0 0.0 2 1.1 2 0.5 2 = 
21.579;

df = 2;

p = 
0.0001*

Physician 48 25.0 14 7.8 62 16.7

Self-
medication

144 75.0 164 91.1 308 82.8

Period of drugs use (n = 
372)

1–7 days 166 86.5 168 93.3 334 89.8 2 = 
7.340;

df = 2;

p = 
0.025*++

≥ 8 days 23 12.0 8 4.4 31 8.3

Routine
use

3 1.6 4 2.2 7 1.9

The sick completed
medication (n = 372)

Yes 83 43.2 93 51.7 176 47.3 2 = 
2.656;

df = 1;

p = 0.103
No 109 56.8 87 48.3 196 52.7

Reasons for non-completion
of medication (n = 196)

Felt better 92 83.6 80 93.0 172 87.8 2 = 
6.412;

df = 2;

p = 
0.041++

Side
effects

9 8.2 5 5.8 14 7.1

Others 9 8.2 1 1.2 10 5.1

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi square

Knowledge of expiry and disposal of expired and unused
medication
Knowledge has been mooted as in�uencing attitude and practice. The knowledge of respondents on drugs
expiry and disposal of UEMs is presented in Table 3. Most respondents in HDS and LDS knew that drugs are
those formulated, packaged, and sold in pharmacies with at least 85.9% in LDS. The highest proportions of
respondents knew that all medicines have use instructions, with 65.1% and 41.9% while more than two-�fths
were not aware of medicines use prescriptions under different weights and age categories. 96.5% of
respondents knew that drugs should be handled with care with a higher proportion of respondents (96.7%)
from HDS.
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Table 3
Knowledge of respondents on expiry and disposal of expired and unused medication

Description of variables Categories Low-
density
settlement

High-
density
settlement

Total Test
statistics

n % N % N %

Respondents understanding
of what constitute a drug

(n = 372)

Self-made
herbal
mixtures

18 9.4 5 2.8 23 6.2 2 = 
7.245;

df = 2;

p = 0.027
Packaged
herbal
formulations

9 4.7 7 3.9 16 4.3

Medicine
sold in
pharmacies

165 85.9 168 93.3 333 89.6

All drugs have use
instructions (n = 371)

Yes 125 65.1 75 41.9 200 53.9 2 = 
57.942;

df = 2;

p = 
0.000*

No 16 8.3 76 42.5 92 24.8

I don't know 51 26.6 28 15.6 79 21.3

Drugs should be handled with
care and caution (n = 372)

Yes 185 96.4 174 96.7 359 96.5 2 = 
5.754;

df = 2;

P = 0.056

No 0 0.0 3 1.7 3 0.8

I don't know 7 3.6 3 1.7 10 2.7

Drugs have handling and
disposal instructions (n = 
372)

Yes 92 47.9 64 35.6 156 41.9 2 = 
49.180;

df = 2;

P = 
0.0001*

No 33 17.2 90 50.0 123 33.1

I don't know 67 34.9 26 14.4 93 25.0

Drugs are poison when
abused (n = 372)

True 166 86.5 165 91.7 331 89.0 2 = 
2.570;

df = 1

P = 0.109
False 26 13.5 15 8.3 41 11.0

Drugs have expiry date (n = 
372)

Yes 173 90.1 175 97.2 348 93.5 2 = 
17.737;

df = 2;

p = 
0.0001*++

No 6 3.1 5 2.8 11 3.0

I don't know 13 6.8 0 0.0 13 3.5

Drugs could be used after Yes 171 89.1 160 88.9 331 89.0 2 = 
Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.
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expiry without adverse
consequences (n = 372)

2.263;

df = 2;

p = 0.323

No 11 5.7 15 8.3 26 7.0

I don't know 10 5.2 5 2.8 15 4.0

Unused and expired drugs
could be disposed as solid
waste (n = 372)

Yes 103 53.6 152 84.4 255 68.5 2 = 
41.024;

df = 2;

p = 
0.0001*

No 37 19.3 13 7.2 50 13.4

I don't know 52 27.1 15 8.3 67 18.0

Drugs disposed with solid
wastes are harmful to the
environment and man (n = 
372)

Yes 77 40.1 50 27.8 127 34.1 2 = 
27.132;

df = 2;

p = 
0.0001*

No 52 27.1 96 53.3 148 39.8

I don't know 63 32.8 34 18.9 97 26.1

There are health
consequences of using
expired drugs (n = 372)

Yes 156 81.2 136 75.6 292 78.5 2 = 
37.668;

df = 2;

p = 
0.0001*

No 6 3.1 37 20.6 43 11.6

I don't know 30 15.6 7 3.9 37 9.9

Overall knowledge (n = 371) Low
knowledge

64 33.3 109 60.9 173 46.6 2 = 
28.274;

df = 1;

p = 
0.0001*

High
knowledge

128 66.7 70 39.1 198 53.4

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.

Also, 47.9% (LDS) knew that drugs have disposal instructions while 50.0% (HDS) was not aware in the study
area. Drugs are recognised as poison when abused, with 86.5% and 91.7% in LDS and HDS while over 9 out
of 10 respondents knew that drugs have expiry dates, though 89.1% and 88.9% of respondents, respectively in
LDS and HDS believed drugs could be used after expiry without adverse consequences. In LDS, 40.1% of
respondents knew when drugs disposed of with solid waste are dangerous to man and his environment, in
contrast to those of 53.3% respondents in HDS. The composite knowledge of respondents presented a high
(66.7%) and low (60.9%) knowledge base among respondents living in LDS and HDS, respectively and many
of the knowledge variables showed a signi�cant difference between LDS and HDS (Table 3).

Attitude on expiry and disposal of expired and unused
medication
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Respondents in LDS and HDS believe that households should acquire drugs using doctor’s prescription with
an overall 89.2% and at least 87.5% among respondents in LDS. Though a higher proportion of respondents
believed that over the counter (OTC) medications can be acquired without a doctor prescription (51.3%) with a
higher proportion in HDS. Herbal formulations without National agency for food drugs administration control
(NAFDAC) No. and those with NAFDAC's No. were higher among residents in HDS, respectively with 67.8%
and 77.2%. moreover, 76.3% believed customers should request to see the expiry dates on OTC counting
drugs before purchase with a higher proportion among LDS (80.7%) respondents, as well as packaged
medications (93.8%), with a higher percentage among HDS (94.4%), especially before repeated use of home
stored drugs by 80.9% of respondents (Table 4).
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Table 4
Attitude of respondents on management of expired and unused medication

Description of variables Categories Low-
density
settlement

High-
density
settlement

Total Test
statistics

n % n % N %

Households should always
acquire drugs using doctor’s
prescription (n = 372)

Agree 168 87.5 164 91.1 332 89.2 2 = 
3.649;

df = 2;

p = 
0.161++

Undecided 8 4.2 2 1.1 10 2.7

Disagree 16 8.3 14 7.8 30 8.1

Households may acquire over the
counter medications without
doctor’s prescriptions (n = 372)

Agree 76 39.6 115 63.9 191 51.3 2 = 
27.328;

df = 2;

p = 
0.0001*

Undecided 59 30.7 21 11.7 80 21.5

Disagree 57 29.7 44 24.4 101 27.2

Households may acquire herbal
preparations as medicine without
NAFDACs No (n = 372)

Agree 87 45.3 122 67.8 209 56.2 2 = 
24.267;

df = 2;

P = 
0.0001*

Undecided 31 16.1 28 15.6 59 15.9

Disagree 74 38.5 30 16.7 104 28.0

Households may use NAFDAC
approved herbal formulations as
medicine (n = 372)

Agree 129 67.2 139 77.2 268 72.0 2 = 
4.646;

df = 2;

P = 
0.098

Undecided 31 16.1 20 11.1 51 13.7

Disagree 32 16.7 21 11.7 53 14.2

Households should request and
see expiry date for over the
counter counting drugs (n = 372)

Agree 155 80.7 129 71.7 284 76.3 2 = 
4.265;

df = 1

P = 
0.119

Undecided 24 12.5 32 17.8 56 15.1

Disagree 13 6.8 19 10.6 32 8.6

We should check expiry date on
packaged medications (n = 372)

Agree 179 93.2 170 94.4 349 93.8 2 = 
1.568;

df = 2;
Undecided 7 3.6 3 1.7 10 2.7

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.
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p = 
0.457++Disagree 6 3.1 7 3.9 13 3.5

We should check expiry date
before repeated use of stored
drugs (n = 372)

Agree 146 76.0 155 86.1 301 80.9 2 = 
7.656;

df = 2;

p = 
0.022*

Undecided 24 12.5 9 5.0 33 8.9

Disagree 22 11.5 16 8.9 38 10.2

One may store unused
medications at home (n = 372)

Agree 86 44.8 126 70.0 212 57.0 2 = 
30.707;

df = 2;

p = 
0.0001*

Undecided 49 25.5 13 7.2 62 16.7

Disagree 57 29.7 41 22.8 98 26.3

One should dispose of expired
medications (n = 370)

Agree 154 81.1 149 82.8 303 81.9 2 = 
0.194;

df = 2;

p = 
0.907*

Undecided 12 6.3 10 5.6 22 5.9

Disagree 24 12.6 21 11.7 45 12.2

One should check for disposal
instructions on all medications (n 
= 370)

Agree 135 71.1 81 45.0 216 58.4 2 = 
36.245;

df = 2;

p = 
0.0001*

Undecided 41 21.6 46 25.6 87 23.5

Disagree 14 7.4 53 29.4 67 18.1

One should follow disposal
instructions on all medications (n 
= 370)

Agree 139 73.2 83 46.1 222 60.0 2 = 
32.240;

df = 1;

p = 
0.0001*

Undecided 33 17.4 45 25.0 78 21.1

Disagree 18 9.5 52 28.9 70 18.9

One may dispose of all UEMs
with solid waste (n = 371)

Agree 93 48.7 138 76.7 231 62.3 2 = 
32.669;

df = 1;

p = 
0.0001*

Undecided 62 32.5 21 11.7 83 22.4

Disagree 36 18.8 21 11.7 57 15.4

Overall attitude (n = 372) Positive 143 74.5 122 67.8 265 71.2 2 = 
2.036;

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.
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df = 1;

p = 0.154Negative 49 25.5 58 32.2 107 28.8

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.

A higher proportion of respondents in LDS (70.0%) believe that drugs could be stored at home and disposed
of when expired (81.9%). Further, homes should check (58.4%) and follow (60.0%) disposal instructions on all
medications with higher proportions among inmates living in LDS, respectively with 71.1% and 73.2%. The
overall attitude score revealed a not-signi�cant (p = 0.154) but a high positive rating in LDS (74.5%) and HDS
(67.8%), respectively. Also, a signi�cant difference exists in the proportions of seven attitude indicators out of
12 assessed (Table 4). The assessment of perception showed a signi�cant difference between LDS and HDS
(p = 00001) respondents. The higher proportion of respondents (66.7%) in LDS exhibited a high perception
score when compared with those in HDS where a higher proportion (56.1%) showed a low perception (Fig. 1).

Household strategies for disposing of unused and expired
medicines
Many respondents (71.8%) are ignorant of any protocol for managing unused and expired medications with a
similar trend and a higher proportion among those residents in HDS (76.7%) when compared with those in
LDS (67.2%). Signi�cant differences exist among residents in LDS and HDS on awareness on the protocol for
UEM disposal in Nigeria, though only 24.5% are aware of any advertorial on the safe management of UEMs
with a higher proportion in LDS (31,2%), in most cases through radio (36.3%), television (35.3%) and social
media (16.5%) handles (Table 5).
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Table 5
Household strategies for handling and disposing unused and expired medicines.

Description of variables Categories Low-
density
settlement

High-
density
settlement

Total Test
statistics

n % n % N %

Awareness of protocol
for managing UEMs in
Nigeria (n = 372)

Yes 37 19.3 23 12.8 60 16.1 2 = 
4.276;

df = 2;

p = 
0.118*

No 129 67.2 138 76.7 267 71.8

I don't know 26 13.5 19 10.6 45 12.1

Are there advertorial on
management of UEMs
(n = 372)

Yes 60 31.2 31 17.2 91 24.5 2 = 
37.309;

df = 2;

p = 
0.0001*

No 73 38.0 125 69.4 198 53.2

I don't know 59 30.7 24 13.3 83 22.3

Awareness channels on
the management of
UEMs (n = 91)

Radio 22 36.5 11 35.5 33 36.3 2 = 
4.898;

df = 4;

p = 
0.298++

TV 21 35.0 11 35.5 32 35.3

Newspaper 4 6.7 0 0.9 4 4.4

Social media 10 16.7 5 16.1 15 16.5

Electronic media 3 5.0 4 12.9 7 7.7

Management of UEMs
post illness recovery (n = 
372)

Keep them 58 30.2 106 58.9 164 44.1 2 = 
33.182;

df = 2;

p = 
0.0001*

Give to people
with similar
illness

24 12.5 20 11.1 44 11.8

Discard with
waste

110 57.3 54 30.0 164 44.1

How households
manage ‘solid’ UEM (n = 
372)

Give to other
people

23 12.0 9 5.0 32 8.6 2 = 
20.584;

df = 4;

p = 
0.0001*

Disposed in
dustbin with
waste

140 72.9 122 67.8 262 70.4

Pour in the
toilet/sink

10 5.2 6 3.3 16 4.3

Bury them 5 2.6 4 2.2 9 2.4

Burn them 14 7.3 39 21.7 53 14.2

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.
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How households
manage ‘liquid’ UEM (n = 
372)

Give to other
people

18 9.4 4 2.2 22 5.9 2 = 
50.338;

df = 4;

p = 
0.0001*

Disposed in
dustbin with
waste

92 47.9 100 55.6 192 51.6

Pour in the
toilet/sink

69 35.9 31 17.2 100 26.9

Bury them 7 3.6 7 3.9 14 3.8

Burn them 6 3.1 38 21.1 44 11.8

Type of solid waste
storage receptacle (n = 
372)

Nylon/Cellophane 41 21.4 27 15.0 68 18.3 2 = 
17.305;

df = 5;

p = 
0.004*++

Bucket with lid 30 15.6 15 8.3 45 12.1

Basket 37 19.3 66 36.7 103 27.7

Carton 22 11.5 17 9.4 39 10.5

Standard bin 60 31.2 52 28.9 112 30.1

Others 2 1.0 3 1.7 5 1.3

Solid waste receptacle
has a cover (n = 372)

Yes 122 63.5 105 58.3 227 61.0 2 = 
1.060;

df = 2;

p = 0.303
No 70 36.5 75 41.7 145 39.0

Solid waste disposal
strategy (n = 372)

Pick up by refuse
truck

71 37.0 69 38.3 140 37.6 2 = 
62.102

df = 4;

p = 
0.0001*++

Dump in any
nearby bush

36 18.8 11 6.1 47 12.6

Carry to a
communal bin

39 20.3 6 3.3 45 12.1

Burn in the
compound

40 20.8 91 50.6 131 35.2

Bury in a pit 6 3.1 3 1.7 9 2.4

Who routinely dispose of
waste?

Children (aged < 
10 years)

1 0.5 0 0.0 1 0.3 2 = 
10.074;

df = 2;

p = 
0.006*++

Adolescents
(aged 10–
19 years)

81 42.2 50 27.8 131 35.2

Adults (aged ≥ 
20 years)

110 57.3 130 72.2 240 64.5

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.
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The study showed that households disposed of ‘solid’ and ‘liquid’ UEMs in dust bin with 70.4% 51.6%,
respectively. For ‘solid’ UEMs, households living in LDS reported a higher proportion (72.9%) while for ‘liquid’
UEMs, those in HDS reported a higher proportion with 55.6%. Disposal of solid and liquid UEMs showed a
signi�cant difference in practice between LDS and HDS. However, solid waste is mostly disposed of by refuse
truck (37.6%), by burning (35.2%) and dumping in nearby bush open dumps (12.6%). Disposal through refuse
trucks and burning in the compound predominates among households in HDS while dumping in nearby
bush/open dumps is mostly practised by residents in LDS (Table 5).

Perceived consequences of indiscriminate disposal of unused
and expired medicines
As shown in Fig. 2, 37.1% of respondents, strati�ed into LDS (52.6%) and HDS (20.6%) perceived there are
consequences associated with discarded unused and expired medicines, with a signi�cant difference in
responses between LDS and HDS responses (p = 0001). The perceived consequences mostly mentioned by
respondents in LDS and HDS, respectively include accidental ingestion (76.6% vs 26.7%) and land pollution
(69.6% vs 36.7%) and water pollution (72.4% vs 32.8%) and drugs toxicity (58.3% vs 32.8%), in LDS and HDS.

The abundance of unused and expired medicines in the study
area
Table 6 presents the abundance of unused and expired medication in the homes of respondents. 41.4%,
31.5%, 33.1%, 61.6% and 79.8% of households do not have antibiotics, antimalaria, analgesics, cough, and
anti-diarrhoea drugs in their homes at the time of the survey. However, 49.7%, 57.3%, 52.7%, 32.5% and 12.9%
had 1–2 sachets of antibiotics, antimalaria, analgesics, cough, and anti-diarrhoea drugs in their homes at the
time when surveyed. Besides, there was a signi�cant difference in the drugs abundance between LDS and
HDS (p = 0.0001), with LDS having the higher abundance in their homes for antibiotics, antimalaria and
analgesics and cough-related drugs while those in HDS have a higher abundance of anti-diarrhoea medicines.
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Table 6
Abundance of unused and expired medicines in respondent’s homes.

Variables Categories LDS HDS Total Test
statistics

n % n % N %

Antibiotics (n = 372) None 68 35.4 86 47.8 154 41.4 2 = 
27.235;

df = 2;

p = 
0.0001*

1–2
sachets

93 48.4 92 51.1 185 49.7

≥ 3
sachets

31 16.1 2 1.1 33 8.9

Antimalaria (n = 372) None 40 20.8 77 42.8 117 31.5 2 = 
48.920;

df = 2;

p = 
0.0001*

1–2
sachets

113 58.9 100 55.6 213 57.3

≥ 3
sachets

39 20.3 3 1.7 42 11.3

Analgesics (n = 372) None 53 27.6 70 38.9 123 33.1 2 = 
67.997;

df = 2;

p = 
0.0001*

1–2
sachets

87 45.3 109 60.6 196 52.7

≥ 3
sachets

52 27.1 1 0.6 53 14.2

Cough and cough related (n = 
372)

None 112 58.3 117 65.0 229 61.6 2 = 
16.825;

df = 2;

p = 
0.0001*

1–2
sachets

60 31.2 61 33.9 121 32.5

≥ 3
sachets

20 10.4 2 1.1 22 5.9

Anti-diarrhoea (n = 372) None 148 77.1 149 82.8 297 79.8 2 = 
41.189;

df = 2;

p = 
0.0001*

1–2
sachets

17 8.9 31 17.2 48 12.9

Key: * = signi�cant different between low-density and high-density settlements; ++ = Likely ratio chi
square.

Predictors of unused and expired medicines
The binary logistic regression predicting awareness on disposal protocol revealed that ‘marital status’ (0.008),
‘single parenthood’ (0.011) and ‘other’ ‘marital status’ (0.031) subsets, ‘occupation’ (0.031) and ‘civil servant’
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(0.024) subset and ‘high knowledge’ (0.0001) are predictors of awareness of UEM disposal guidelines are
signi�cant predictors (P < 0.05) (Table 7).
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Table 7
Binary logistic regression on awareness of UEM disposal protocol

Variables B-coe�cient Odd Ratio 95% CI P value

Lower Upper

Marital status         0.008*

Single (Ref)          

Single parenthood -3.162 0.042 0.004 0.480 0.011*

Married -0.162 0.851 0.185 3.911 0.836

Others (widowed, divorced, separated) -1.373 0.253 0.072 0.885 0.031*

Toilet type         0.630

Pit latrine (Ref)          

None -0.394 0.674 0.257 1.765 0.422

Water closet 0.319 1.376 0.220 8.590 0.733

Wealth categories         0.293

Poor (Ref)          

Average -0.872 0.418 0.137 1.278 0.126

Rich -0.646 0.524 0.195 1.408 0.200

Age categories (years)         0.953

18–24 (Ref)          

25–44 -0.125 0.882 0.126 6.169 0.900

≥ 45 0.100 1.105 0.451 2.708 0.827

Occupation         0.031*

Self-employed (Ref)          

civil servant -0.939 0.391 0.173 0.886 0.024*

Others (full-housewife, unemployed) 0.268 1.308 0.485 3.523 0.596

private sector employed -0.438 0.645 0.181 2.306 0.500

Attitude          

Negative (Ref)          

Key: Ref = Variable used for Reference; LDS = low density settlement; HDS = high density settlement; * = p 
< 0.05.



Page 23/34

Variables B-coe�cient Odd Ratio 95% CI P value

Lower Upper

Positive 0.376 1.456 0.457 4.643 0.525

Perception          

Low (Ref)          

High -0.179 0.836 0.245 2.853 0.775

Knowledge          

Low (Ref)          

High -1.673 0.188 0.075 0.470 0.0001*

Settlement density          

LDS (Ref)          

HDS 0.181 1.199 0.557 2.578 0.643

Constant 0.832 2.299     0.405

Key: Ref = Variable used for Reference; LDS = low density settlement; HDS = high density settlement; * = p 
< 0.05.

Discussion
The paucity of guidelines for household management of unused and expired medications is being discussed
in Nigeria and across the world. Current research endeavour is focussing on the emergence of sound disposal
processes, which is a mirage in many developing countries. In Nigeria, medicines and other regulated
products are labelled as ‘unwholesome’ when expired, improperly sealed and leaking, damaged, improperly
stored, improperly labelled, counterfeit, substandard and adulterated, prohibited and unauthorized [22]. This
made Asa [23] in 2011 and Michael et al. [24] in 2019 to assess the prevailing practices, respectively among
households and community pharmacists in the disposal of expired drugs in Lagos and Anambra states in
Nigeria. However, the national guidelines for the destruction of medicines and other regulated products were
tailored for institutional-based consignments, while there was no provision or guide for management of UEMs
from households [22]. Hence, the current study examined the abundance, household disposal practices and
consequences of current management regimen for unused and expired medicines in the study area.

Socio-demographic characteristics
The current study purposively selected females in randomly selected households as respondents, who are the
custodian of medicines, according to recognizance information in households, in contrast to Udo�a et al. in
Ghana where male and female community respondents were studied [9]; in Kabul, where most respondents



Page 24/34

were male and female university graduates [7], in Turkey, where more women reportedly kept unused drugs at
home when compared to men [25], and in Nigeria, where the respondents were community-based pharmacists
and involved both sexes [24].

In our study, most respondents were mid-adults in agreement with the respondents' age in the Kabul study [7]
while most respondents were Christians, also in congruence with the study in Adigrat city, northern Ethiopia
[26]. This is a productive population that is active in childbearing and innately tasked with caring for the
wellbeing of the family. In this regard, a majority of respondents are married and had at least a secondary
education in consonance with the �ndings in Kabul, where 38.6% respondents had up to secondary education
and 54.2% were university graduates [7]. Most respondents are married in LDS and HDS, though higher than
those reported in Ethiopia (52.2%) [27] and more respondents had and use water closet toilet in the LDS
(76.0%) than in the HDS (47.2%) settlements and can discard of liquid UEMs easily in their abode. Also, there
were signi�cant differences in all socio-demographic characteristics of respondents, between residents in
LDS and HDS, indicating a disparity between the study groups.

Drugs acquisition and duration of use characteristics
Most respondents in LDS and HDS received drugs as part of treatment, though the inventory of drugs in
respondents’ homes was predominantly acquired through self-medication, for treatment of malaria and
diarrhoea related ailments. This may be responsible for the observations by Barnett-Itzhaki et al. that large
amounts of expired and unused medications accumulate in households [4]. It can, therefore, be hypothesized
that people use, and complied with, a drug regimen, in most cases when prescribed as part of treatment by
healthcare professionals with the tendency of those acquired through self-medication largely responsible for
UEMs at the household level, as observed in Indonesia [28]. The abundance of UEMs in homes was due to
non-compliance (56.8%) with the prescribed drug use regimen, due to feeling of recovery and the emergence
of side effects [28–30]. This observation was consistent with the study �ndings in Ethiopia where mostly due
to recovery/disappearance of disease symptoms in most cases [27].

Knowledge of expiry and disposal of expired and unused
medication
For drugs, compliance with medicines safety protocol is germane to keep the active pharmaceutical
ingredients (API) active within their shelf life. Some medicines are to be kept active at a threshold of weather
conditions. However, many households and users are ignorant of some stringent conditions to keep the API
active. According to Laitmeyer and Adhoch, the United States Food and Drug Administration’s (USFDA)
de�ned expiry date (designated by the manufacturers) is “the date placed on the container/labels of an API
designating the time during which the API is expected to remain within established shelf-life speci�cations if
stored under de�ned conditions and after which it should not be used” [31]. This has become worse with
climate change, with environmental conditions exceeding the usual cold and warm temperatures, which also
is expected to in�uence the API. Besides, knowledge has been mooted as in�uencing attitude and practice,
though previous studies posited that good knowledge and positive attitude may not translate to good
behaviour [15, 32].
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Most respondents are aware of medicines use instructions by weight and age prescriptions and knew that
drugs are poisons and should be handled with care across the two study domains, as observed by Ruhoy and
Daughton [34] and Verlicchi et al. [35] study �ndings. Most drugs sachets lack disposal instructions, a
limitation to acquiring sound disposal strategies and this did not stop respondents from recognising drugs as
poison when either abused or ignorantly disposed of. Despite most respondents knowing that they have
expiry dates, they believed that they can be used after expiry without adverse consequences while a few knew
disposing of UEMs with wastes portends danger to human and the environment.

Most respondents in LDS have good knowledge in contrast to those in HDS where a majority has poor
knowledge. This is rare in literature and contrast to previous studies [26, 27, 36, 37]. This herald the signi�cant
differences in knowledge between respondents in HDS and LDS. Besides, most respondents in the current
study demonstrated good knowledge, in agreement with previous studies from Ethiopia, New Zealand and
Turkey [26, 27, 37, 38], especially respondents in LDS in contrast to those in HDS where a majority has poor
knowledge, in congruence with a study in Kenya [39], perhaps due to diversity in their socio-demographic
characteristics. In the study area, sound UEMs management practice goes beyond the capacity of the
households due to absence of necessary supportive mechanism and giving people information does not
make them change, in any case.

Attitude on expiry and disposal of expired and unused
medication
The general protocol holds among the respondents that medicines should be acquired based on doctors’
prescription, as evident in the study. Besides, however, self-medication, through the purchase of medicines
over the counter was also widely reported, especially among people in HDS. This situation was deepened
since anyone can acquire medicines, without doctor’s prescription in the study area, due to laxity in control
and enforcement of extant national laws, perhaps to the about 90–220 minutes of wait-time associated with
hospital visits by the sick for consultations, examinations and medicines acquisitions [40–44], apart from the
non-availability of several essential medicines [45], expected to be provided by the National health insurance
scheme in accredited healthcare facilities in Nigeria [46]. These might also be the reason for the increasing
prevalence of NAFDAC licenced and unapproved herbal formulations.

Medicines expiry is the date provided on them that guarantees their full potency and safety under good
manufacturing practices and several of them, such as vaccine vials, insulin and nitro-glycerin degenerate on
expiry [47, 48]. Our study revealed that many households con�rmed medicines expiry on prescription and OTC
drugs, as previously reported [7, 9, 25, 28]. This could be attributed to the awareness created over the years on
the need to ensure that medicines are still within the expiry dates before use. However, the expected
medicines keeping conditions may be compromised in many patent medicine outlets, due to poor compliance
and enforcement by responsible agencies. In agreement with previous studies, households keep medicines
home [7, 25]. and believe that such should be disposed of when expired. This is mostly supported for self-
medication in terms of emergency sickness and medication uses. The respondents had a positive attitude
and high perception ratings, irrespective of the settlement area. This also agrees with �ndings in Brazil [49]
and Ethiopia [26, 27].
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The abundance of unused and expired medicines in the study
area
Between 31.5% and 79.8%, households do not keep medicines in homes, though there were differences
among households in LDS and HDS, in agreement with studies by Kahsay et al. and Insani et al. where 47.6%
and 4.5% of respondents do not keep medicines at home [26, 28]. Also, antimalarial, analgesics and
antibiotics were predominantly stored by households. The high burden of drugs in homes could only promote
inappropriate self-medication in agreement with the position of Asa et al. [23]and drug use without medical
advice. The types of drugs in homes in the current study differ slightly when compared with those mentioned
in a previous study where Asa et al. in Nigeria, Ayele and Mamu [27] and Kahsay et al. [26] in Ethiopia where
analgesics and antibiotics were highest in homes. The changing climate and illnesses endemicity could
explain drugs abundance dynamics [23] and Nigeria tropical climate, with malaria being endemic could
explain the abundance of antimalaria drugs in homes [50, 51]. The availability of medicines in households
might be due to a lack of a formal system for drug take-back policy and system which portends disposal
challenges, especially when expired [52].

Strategy for disposing of unused and expired medicines by
households
A few respondents have seen advertorials on the safe management of damaged and expired medicines
through the news and electronic media, indicting a poor public awareness on disposal guidelines for unused,
damaged and expired medicines [26, 27, 53]. In another study, respondents attested to paucity of information
on disposal of UEMs [28, 54]. Just as the management of healthcare wastes are not regulated in many
countries at the household level [55], there is no protocol either by NAFDAC or NESREA to guide home
management of damaged and expired medications in Nigeria, and thus, contributing to the ignorance of
households in LDS and HDSs in the study area. These �ndings agree with previous studies in Australia [28],
Nigeria [23] and in systematic reviews which reported similar �ndings in the USA, New Zealand, Bangladesh,
Malta and Ireland [37, 53], with greater consequences in countries with poor solid waste management
systems were reported. These studies con�rmed the ‘absence of a global comprehensive and binding
approach’, that should encourage a safe medication disposal strategy [4, 28]. The above position, however,
contrasted with that of European Union, where EC 2004 legislation, through Directive 2001/83/EC, Directive
2004/27/EC), Article 127b, direct Member States to establish appropriate collection systems for medicinal
products that are unused or expired [37].

In Nigeria, the national environmental standards and regulatory enforcement agency (NESREA) is promoting
the ‘extended producer responsibility’ (EPR) policy [57]. It is a framework for partnership between government,
business, and the society for zero waste, through the life cycle approach for medicines from production to
safe disposal as a shared responsibility.

Notwithstanding, households in the study area dispose of damaged, unused, and expired medications, either
solid or liquid through disposal in dustbins with solid waste, though there were signi�cant disparities in the
method used between LDS and HDS. They were disposed of through refuse truck and open burning and open
dumping in congruence with those in many studies [27, 29, 54, 56]. These disposal methods were used for
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managing solid waste in the study area, however with the danger of APIs releases into the environmental
media, while toxic pollutants can be released into the air by burning [56], which calls for a separation of UEMs
from other households solid waste [54], before management. The study �ndings align with those in
systematic reviews ( [37, 53] in over 30 countries, including Kuwait, United Kingdom, Lithuania, Qatar, Serbia,
Ghana, Bangladesh, Malta and Saudi Arabia, among others.

Perceived consequences of indiscriminate disposal of unused
and expired medicines
The cradle-to-grave responsibility for medicines and their impact on the global environment is gaining
attention [55], especially due to the recognised and perceived environmental and public health consequences
associated with the disposal of UEMs. This made some respondents to respectively considered accidental
ingestion of leftover and expired medicines, land and water pollution and drugs toxicity, though there was a
signi�cant difference between LDS and HDS (p = 0001). The reported consequences were in agreement with
previous studies in Nigeria [24, 56] and Ethiopia [27] and Malaysia [54], and in systematic reviews [52]. There
were trace concentrations of medicine APIs in conventional drinking water resources and land�lls leachates
[58]. Other consequences include accidental medicine poisonings, diversion/repackaging of UEMs for illicit
use and antibiotic resistance, all of which impose socio-economic, human health and ethical burdens at the
population level[53]. This was, however, at variance with ignorance reported in Indonesia by 53.1% of
households that unsafe medication disposal practices could harm the environment and population health
[28], and are rarely removed in water and wastewater treatment plants [4].

The awareness of respondents on the disposal of UEMs was strongly predicted by marital status, occupation,
and knowledge. However, this outcome needs to be interpreted with caution, since the weighting was not
applied to detect the true effects of these covariates and on awareness of respondents on the disposal of
used and expired medications.

Conclusions
There was unwholesome disposal of UEMs between residents with solid wastes in low-density and high-
density settlements. Respondents good knowledge and positive attitudes contrasted to poor UEMs disposal
practice. Most of the drugs in households were antimalaria and analgesics with solid and liquid medicines
disposed of in most cases with solid wastes. The perceived consequences of the current disposal practice
include accidental ingestion, land and water pollution and drugs toxicity. Therefore, appropriate legislation
should herald sound, and incentive-driven, UEMs return for disposal drop-off systems to designated premises.
This should be aided by compliance assessment to drive its recovery and alleviate the negative
consequences of current disposal practices in Nigeria.
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Figures

Figure 1

Perception on disposal of expired and unused medications
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Figure 2

Perceived consequences of indiscriminate disposal of unused and expired medicines


