Mediterranean Journal of ’r@
Pharmacy & Pharmaceutical Sciences ISSN: 2789-1895 online
www.medjpps.com ISSN: 2958-3101 print

ORIGINAL RESEARCH article
Public perception and behavior on the disposal of unused and expired drugs

Mustafa A. Alssageer * & "' Khadija A. Arefa % and Enas A. Ibrahim &

Department of Pharmaceutical Care, Faculty of Pharmacy, Sebha University, Sebha, Libya
“Author to whom correspondence should be addressed

Received: 10-12-2022, Revised: 18-12-2022, Accepted: 22-12-2022, Published: 31-12-2022

Copyright® 2022. This open-access article is distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

HOW TO CITE THIS
Alssageer et al. (2022) Public perception and behavior on the disposal of unused and expired drugs.
Mediterr J Pharm Pharm Sci. 2 (4): 94-105. [Article number: 95]. https://doi.org/10.5281/zenodo.7479818

Keywords: Disposing of expired drugs, Libya, public perception behavior, unused medications

Abstract: Evidence demonstrates that inappropriate drug disposal creates a significant risk to global
environmental safety. Study participants' knowledge, attitude and practice regarding the disposal of unwanted and
expired medications were assessed. The study was carried out at Sebha city, in southwestern Libya, from October
2021 to April 2022. A self-administered questionnaire designed explicitly to be completed by a respondent
without an interviewer's assistance was used. Out of 650, only 500 completed questionnaires were returned. The
majority of the respondents admitted they have at least one medication stored at home (71.6%). Keeping expired
drugs was reported by 28.2% of the respondents compared with unused medications in their house (51.2%).
Almost half of the respondents (47.4%) declared that their medication was taken from private pharmacies. “T’ll
need it in the future” (48.8%), "Medicines change" (37.2%) and "Symptoms improve and recover” (32.6%) were
the top three explanations given by participants. The majority of drugs reported were antibiotics (41.0%). This is
followed by antipyretic and analgesic drugs, which were used by 29.8% and 27.8% of respondents, respectively.
52.2% of the respondents agreed that disposing of medicines in the garbage is the most appropriate method.
Concordantly, the majority of them indicated they discarded unused or expired medicines whether they were solid
(82.6%), liquid (58.4%), or semisolid (79.6%). The majority of participants indicated they were aware of the
negative impact of drug waste on the environment (80.6%). More than three-quarters of the participants said they
had never been given instructions on how to properly dispose of medications and 60.8% thought a medical team
would be the best source of knowledge. Despite acknowledging being aware of the harmful effects on the
environment, the majority of participants admitted to keeping unneeded pharmaceuticals in their homes and
throwing them out in the trash. The government should support the pharmacists' role in educating the public about
how to properly dispose of their medications and establish the Return Unwanted Medicines Project in order to
raise awareness and create cost-effective medication waste management programs.

Introduction

Medicines found in households are commonly sourced from health institution dispensaries through prescriptions
or from community pharmacies with or without prescriptions. Besides their substantial lifesaving importance,
medications can also be disastrous when inappropriately taken and managed. The increase in the quantities and
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varieties of pharmaceuticals and the promotion of these products worldwide eases the accessibility of medicine
by consumers and thereby gives options for misuse and discard of them improperly. Evidence showed that more
than half of all medications are inappropriately prescribed, dispensed or sold and that globally only about 50.0%
of patients take their medications correctly [1]. In fact, the accumulation of unused medications leads to
medication wastage and wastage of economic resources of countries. According to research done in England,
community pharmacies alone were responsible for the disposal of £37.6 million worth of pharmaceuticals
annually [2]. Emerging contamination of pharmaceuticals as expired and unused medications in the natural
environment led to concern for environmental and health researchers because of their serious biological-
toxicological impacts [3]. These expired or unused medicines are potentially toxic substances that should be
managed effectively to avoid the accumulation of potentially toxic pharmaceuticals in the environment [4].
Unused medications include expired, spilled and contaminated pharmaceutical products, drugs, vaccines and sera
that are no longer required and need to be disposed of appropriately, discontinued, deteriorated and/or not intended
for any future use [2]. Improper disposal system is a global problem and occur in developing and developed
countries but in developing countries this problem is enormous and not well documented. Human pharmaceuticals
have increasingly been detected in environment in the recent years in surface water since disposal of household
waste and via the sink/drain is common [5]. A geological survey found low levels of the medications (antibiotics,
hormones, contraceptives and steroids) in 80% of rivers and streams tested [6]. To reduce the negative impact of
pharmaceutical compounds on the environment and humanity, it is important to identify and address the
challenges related to the improper disposal of unused and expired medicines. The disposal of pharmaceutical
waste among patients is a global challenge. Many developed countries have developed policies and programs for
the disposal of unused and expired medications. Unfortunately, programs advocating for safe disposal practices
of unused medicines are still limited in many developing countries like Libya. Thus, important to assess the
knowledge and practices employed by consumers in Libya with regard to medicine disposal. Keeping in view
these facts, this study was carried out to evaluate Libyan consumer’s knowledge about the disposal of unused
medications and to find the reasons for possessing unused medication and its type.

Materials and methods

Cross-sectional study was conducted in west southern Libya (Sebha city) from October 2021 to April 2022. A
self-administered questionnaire (appendix 1) was developed via expert group discussion based on various
literature sources that were reviewed [7-12]. The survey consisted of mostly 14 close-ended questions excluding
questions for demographic data and comments section and some with an option for the respondents to record their
own opinion if the choices were not suitable. Sociodemographic characteristics included age, gender, level of
education and occupation. Participants were invited to voluntarily participate in the anonymous survey and each
survey from accompanied by a cover letter, supplied with attached questions. An institutional ethics committee
permission was taken before the beginning of the study (5/2021). Informed consent was taken from the
participants before the study. 650 self-administered surveys were distributed to the general public. The
investigator requested participants’ verbal consent and used an informative brochure to explain the purpose of the
survey. They also explained that the questionnaire was anonymous. The data generated will be used for research
purposes only and will be kept confidential and not be shared with anybody.

Data analysis: Data were collected and completed questionnaires were coded, reviewed for accuracy to enter in
an Excel database by the researchers and were analyzed using Statistical Packages for Social Sciences (SPSS),
version 18. A SE 3 95% and a lower level of significance o 0.05 were considered.
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Out of 650 self-administered surveys was distributed to the general public, 67 of the questionnaires were excluded
from the study and 83 incomplete questionnaires. The remaining 500 completed questionnaires were included in
this study with a response rate of 77%.

Demographic data: According to Table 1, respondents were divided into four age groups. The largest group of
the respondents were represented ages of 26-40 and 41-64 years which account for 34.8%for each. The youngest
age group was 18-25 years and accounted for 27.4%. The female participants were greater than to males which
account for 51.8% and 48.2% (n=259 and 241, respectively). Over two-thirds of the respondents (69.6%, n=348)
were non-medical professionals, whereas those have medical vocations, were account for just 30.4% (n=152)
with approximately two-thirds of the respondents had to have education university level and representing 66.4%
(n=332).

Characteristic of unused or expired medicines: Based on Figure 1, over one-quarter of the participants (28.2%,
n=141) admitted they kept expired medicines at home compared with those (359, n=71.8%) who denied that. For
unused medicine, just over one-half of the respondents (256, n=51.2%) declared they have unused medicines at
home while those who declared they did not keep unused medications were 48.8% of the respondents.

Table 1: Characteristic of the Libyan participants

Age Frequency Percent
18-25 137 27.4
26 - 40 174 34.8
41-64 174 34.8
>65 15 03
Gender
Male 241 48.2
Female 259 51.8
Occupation status
Medical profession 152 30.4
Non-medical profession 348 69.6
Education level
Elementary education 19 03.8
Intermediate education 149 29.8
University education 332 66.4

Figure 1: Type of medications at home
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Based on data presented in Table 2, nearly equal of participants who declared the medicines accumulated in their
home were sourced from public pharmacies and participants who reported that the source of their medications
was from private pharmacies which represented 52.6% and 47.4%, respectively. Regarding the amount of
medication stored at home, the majority of respondents (71.6%, n=358) admitted they have at least one medication
stored at home compared with over a quarter of participants (28.4%, n=142) indicated that they do not have
medicines at home. At the same rate, respondents who reported they have one and/or two medicines in their homes
which was accounted for 29.8% (n=249). Moreover, nearly one-fifth of respondents (19.2%, n=96) declared they
have medicines of 3-5. For the type of dosage form, over half participants (59.0%, n=259) were tablet or capsule
dosage form. Over one-third of the participants (36.2%, n=181) indicated they have medication in syrup dosage
form. Similarly, nearly one-third of the saved ointment or cream type respondents (30.0%, n=150). The largest
class of drugs that kept at home was antibiotics which were represented by 41.0% (n=205) and then followed by
antipyretic and analgesic medications which were accounted for 29.8% and 27.8% of the respondents,
respectively. Similarly with antipyretics, ointment and drops were reported by 29.8% (n=149) of the participants.
While allergic medications and vitamins were represented by 18.8% and 18.6% of the participants, respectively,
however, a minority of the respondents reported gastrointestinal medicines (17.0%, n=85) and anti-hypertension
medications (12.2%, n=61).

Table 2: Characteristics of medications

Quantity of medications at home Frequency Percentage
No 142 28.4
1-2 249 49.8
3-5 96 19.2
>6 13 02.6
Sources of unused or expired medications
Public pharmacies 263 52.6
Private pharmacies 237 47.4
Dose form

Tablet or capsule 295 59
Syrup 181 36.2

Ointment or Cram 150 30
Injection 72 14.4
Others 26 05.2

Unused or expired medicines

Antibiotic medications 205 41
Antipyretic medications 149 29.8
Analgesic medications 139 27.8
Allergy medications 94 18.8
Vitamins 93 18.6
Antihypertension medication 61 12.2

Gastrointestinal medicines 85 17
Ointment and drop 149 29.8

Reasons for unused medicines: In terms of the reasons to keep medicines at home, Figure 2 shows the most
common reason cited for possessing the unused and expired medicines at home was " | may need it in the future"
which was represented by 48.8%. The following reason was "medicines change" which was reported by over one-
third of respondents (37.2%). Other reasons such as “Symptoms improvement and recovery from illness”,

"Survival medicines”, "Not feeling better" and "Forgetting or indifference™ were represented by 32.6%, 29.6%,
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25.4%, and 24.2%, respectively. Just over one-fifth of respondents (21.0%) indicated "Quantity is more than
necessary is the reason of keeping their medicines at home. A minority of respondents reported that “Medicines
expiration of data”, “I do not know how to get rid of it “and “Side effects of the drug “which they reported by
16.0%, 11.0% and 9.8% of participants, respectively.

Figure 2: Reasons for keeping medicines at home
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Methods for disposing of drugs: Figure 3 depicts the various disposal practices of different types of dosage forms
solid, liquid and semisolid dosage forms. In terms of various routes of discarded were through a bathroom sink,
sewage duct, and garbage. In general, the majority of participants discarded unused or expired medicines through
the garbage way whether the medicine's dosage forms were solid, liquid or semisolid which accounted for 82.6%,
58.4% and 79.6%, respectively. The second major route was the bathroom which was represented by 9.6%,
22.8%, and 12.2%, respectively. Lastly, sewage duct was represented by 7.8%, 18.8% and 8.4% for solid, liquid
and semisolid, respectively.

Figure 3: Methods for disposing of drugs that have been stored at home
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Participants’ opinions about the most efficient method to dispose of medicines: Regarding the personal ideas of
the correct way how to dispose of medicines Figure 4 showed that over one-half of the participants (52.2%)
agreed that disposing of medicines in the garbage is the most appropriate while a minority of participants (15.2%)
they think that bathroom sinks are the best way of disposing of followed by sewage ducts with (11.8%) of the
respondents.

Participants’ knowledge about disposing of medicines: In terms of awareness of participants to disposing of
expired and unused medications, Table 4 showed that 68.6% of the participants denied they have knowledge
about how to dispose of drugs while only 31.4% of respondents declared they have knowledge of it. The majority
of the participants (77.0%) did not receive any information on how to dispose of the medication, while just 23.0%
of the respondents indicated that they had received information regarding disposing of unused or expired
medications. Regarding the relationship to the environment, the majority of participants indicated they were aware
of the impact of drug waste on the environment (80.6%, n=403). Based on data in Table 4, 16.4% of respondents
admitted being aware about drug return system. However, nearly half of the respondents 44.8% had poor
knowledge about drug return systems and 38.8% of the respondents reported they did not have any idea about it.
Regarding checking the expired dates, the majority of participants (79.0%) checked the expiry date of the
medicines while a minority of respondents reported they did not check the expiration date (11.6%).

The preferred method for educating people on how to properly dispose of drugs: Based on the data represented
in Figure 5, nearly two-thirds of participants (60.8%) suggested the medical team is an appropriate awareness
tool for disposing of medication. Followed awareness through education mean reported by 58.8% of respondents.
Over one-third of respondents (38.6%) suggested leaflets mean, however, a minority of respondents (18.4%)
reported religious discourse. Another route was reported by a few respondents (5.2%).

Figure 4: Participants' opinions on the best method of drug disposal
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Table 4: Participants' knowledge about disposing of medications

Questionnaire Yes No

n, (5) n, (%)
Do you know how to dispose? ( ;1574) 343 (68.6)
Do You have information about proper disposal 115 385 (77.0)
way for each drug? (23.0) '
Relationship to environmental safety? (ggl’oé | 37 (7.4)
Do you know that there is a drug return system? (f§54) 58 (44.8)
Do you check the expiration date? (73350) 58 (11.6)

Figure 5: Favored means of raising participants' awareness of proper medication disposal
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Discussion

This study demonstrates a high prevalence and practice of throwing away unused and expired medications among
the Libyan public. Increasing awareness of this problem can help to reduce medication waste and the problems
associated with improperly disposing of medications in the environment. The response rate of this technique that
was applied allowed achieving this acceptable high response rate and motivated respondents to participate for
instance simplicity, clarity of the questionnaire and choosing an interesting title of the research [14]. Over two-
thirds of the respondents were non-medical professionals with university-level education and nearly two-thirds
were under the age of forty years. This might be explained by the fact that society participants tend prominently
to be non-elderly individuals and reflect educational advancement in the nation which is a hallmark of developing
countries. The majority of respondents acknowledged having at least one drug stored at home. A similar pattern
was noted in studies conducted in various nations as Ethiopia, India, Ireland and New Zealand [15-18] with
variations in the amount of drug storage. These may have resulted from the different cultural characteristics,
dispensing practices, drug accessibility and socioeconomic development levels in these areas. Accordingly, nearly
half of the participants reported obtaining unused or expired medications from private pharmacies. Several studies
have noted a tendency where a significant portion of the customers keeping their medications at home as in India,
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Niger and Ghana [11, 19, 20]. The result of keeping unused or expired medications at home could be serious
behavior and a risk to the health and safety of the people living there because it could result in accidental poisoning
since the drugs become simple for children to access or could be administered incorrectly if the drugs are not
disposed of properly. The accidental consumption of medications by children is a daily cause of emergency room
visits for about 165 children in the US [21]. There are several reasons why someone can receive medication but
not utilize it all. It may be claimed that having medicines on hand at home saves money and time by reducing the
need for clinician visits and can be useful in an emergency. Typically, households obtain their medications from
pharmacies with or without prescriptions, dispensaries affiliated with healthcare facilities or both. Storing
medications at home encourages self-medication which may have a variety of negative effects. A similar pattern
was noted in Kenya where the same rate of respondents said they purchased drugs and kept them at home in case
they were sick [22]. A higher risk of unintentional child poisoning results from improperly storing unused drugs
in homes [23]. The difficulties of keeping drugs in homes include inadequate storage due to uncontrolled
temperature and humidity levels. This raises the possibility of drug degradation and expiration [26]. Nearly, two-
thirds of respondents disagreed that the staff ever gave them advice on how to store their medications during their
interactions according to a Libyan study on consumers' opinions of community pharmacies [24]. Due to improper
storage, exposure to heat, light, humidity and air flow, home-stocked medications may lose efficacy. Premature
treatment course termination when patients feel their symptoms have subsided and keeping the remaining
medication for future usage is one of the improper drugs uses. In this study, it is revealed that "Symptoms
improvement and recovery," which was reported as a third reason for keeping unneeded medications at home.
Previous studies came to a similar conclusion, which may be one of the key causes [8, 11, 15, 25]. When
considering stopping a drug just because clinical symptoms have improved, one typically only considers the issue
of adherence which raises the possibility of a return of illness symptoms [26] because such behavior increases the
likelihood that organisms may become resistant to the active medicinal compound [27]. The second reason
"Medicines change" was cited by more than one-third of respondents, similarly, a study reported that 15.0% of
their population kept unneeded medications as a result of their clinicians frequently changing their prescriptions
[25]. According to the patient's response, it is important to modify and track pharmacological therapy in clinical
practice. This strategy might call for moving from one drug to another which might waste some of the original
drug. Thus, prescribing lesser amounts of medications enables the clinician to avoid medication waste while
adjusting and tailoring patient demands from drug treatment.

Libyan community pharmacies sell affordable, readily available medications for pain and infections [28]. A study
conducted in Saudi Arabia [25] and the Sudan [29] reported similar conclusions of antibiotics and antipyretics.
Accordingly, salbutamol inhalers, and sublingual triglyceride nitrate are examples of drugs that people may keep
on hand for urgent emergency situations but which may expire before it is fully utilized [30]. Most of the
participants agreed that disposing of drugs in the garbage is the most appropriate and their practice consists of
this finding attitude, the majority of participants discarded unused or expired medicines through the garbage way
whether the medicine's dosage forms were solid, liquid or semisolid. Parallel findings were reported in Malaysia
which found that the majority of respondents reported throwing away unused medications and expired
medications in the garbage [9]. A recent review suggests that consumers use different methods for disposing of
unused medicines, most commonly throwing medicines in the garbage, toilet or sink [31]. This practice can be
elucidated that the consumers had no convenient or safe option for medication disposal and may have been
provided conflicting directions on how to properly dispose of medications. The lack of available programs often
led consumers to use methods such as flushing medications down the toilet to minimize the potential for accidental
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poisonings. Improper disposal of medicines is associated with environmental pollution and health hazards. Human
pharmaceuticals have been detected increasingly in environment in the recent years in surface water since disposal
of household waste and via the sink/drain is common [6]. The current study showed the majority were aware of
the impact of drug waste on the environment and disposed of their unused or expired medications in garbage pins.
In Australia, the majority of respondents willing to be unaware of the Return Unwanted Medicines (RUM) Project,
but they were willing to use it once informed and accessible [30].

One-fifth of participants had encountered critical situations and denied having knowledge about how to dispose
of drugs. Very few of the participants surveyed stated they never received counseling on proper methods of
disposal [32]. As there is a lack of knowledge and awareness in the general public regarding the safe disposal of
unused and expired medicines, the identified factors showed majority did not receive any information on how to
dispose of the medication compared with those knew. Nearly, two-thirds of participants suggested medical team
is an appropriate awareness tool for disposing of medication. Reports have confirmed a lack of knowledge among
healthcare professionals about the significant risks of unused or expired medicine, including diversion, abuse and
accidental overdose [33]. Unsafe storage of unused drugs in households provides an increased risk of accidental
poisoning [23]. A study conducted in Libya on customer's views of community pharmacy services found that
nearly two-thirds denied that staff provided medication storage information during their encounters [24]. Thereby,
lack of proper advice from medical practitioners had an effect on households’ attitudes toward safe disposal
practices. The greater the perception that health professionals give much more information and the availability of
disposal programs to their patients, the higher patient practicing a safe disposal method. Previous education was
highly associated with the prior “return” of medications to the pharmacy or provider for proper disposal [34].
Future prescribers should be knowledgeable about proper medicine disposal procedures and the associated
harmful effects if medicines are not of disposed properly. Knowledge about proper drug practice formed prior to
graduation may affect medicine disposal practices later during employment [35].

The practice of self-medication among communities or countries varies which may affect the extent of medication
storage. Self-medication and the use of leftover drugs are widespread where drugs are sold without prescriptions
[36]. A high number of medicines stored at home is associated with a high prevalence of self-medication which
may be risky [37]. The acute shortage of essential subsidized medicines in public healthcare settings leads
individuals to tend to rely on their out-packet to get their medication from the private community pharmacies. A
Libyan study reported public tends to prefer to visit community pharmacies over other healthcare centers because
of minor health problems [28]. Community pharmacies manage large numbers of consumers who seek help and
advice on different topics regarding their health. Community pharmacy staff have the opportunity to implement
interventions related. Pharmacists in every setting have an integral role in encouraging safe medication-disposal
practices. The advantage of the pharmacist's role able in educate the patient about dispose their medications since
the pharmacist's responsibility in close the ensure the safety of drug use and safe disposal practices reported [37].
Pharmacists have an opportunity to instruct patients on how to dispose of unused drugs and performance
counseling patients on drug information therapy including consequence harms associated with retaining or
improperly disposing of drugs. This may further encourage the patient’s willingness to use an appropriate method
of disposal of unused or expired medications and working with the geriatric population can encourage the removal
of unneeded drugs. Pharmacists within a community can advertise and regulate the upcoming take-back times for
collecting medications intended to be dispose of for individuals within their pharmacy's local areas [38]. It is
important to consider increasing pharmacists’ knowledge regarding proper medication disposal practices and their
environmental impact. The RUM project is a subsidized national scheme that allows unwanted medicines to be

Alssageer et al. (2022) Mediterr J Pharm Pharm Sci. 2 (4): 94-105. 102



Mediterranean Journal of @
Pharmacy & Pharmaceutical Sciences ISSN: 2789-1895 online
www.medjpps.com ISSN: 2958-3101 print

collected by community pharmacies and disposed of by high-temperature incineration. A minority of respondents
have knowledge about drug return systems. In Australia, the RUM project has been operating since July 1998 as
a program that provides for unwanted medicines to be returned to community pharmacies at no cost to the
consumer [39]. This reverse distribution system enables pharmacies to ship outdated drugs which become waste
products and prevent pharmacies from becoming waste generators of drugs. A Canadian study, quantified
medication returns over two-months period and found that people making returns brought back an average of half
of the drugs from the original prescription [40]. In the USA, federal guidelines for the disposal of drugs were
developed [12] and in the UK, particular pharmacies accept unwanted medications from patients on behalf of the
National Health Service or Waste Contractors and were prepared guidelines for pharmacies concerning the correct
disposal of drugs. Community pharmacies may be an ideal venue to establish programs to collect this reservoir
of unused or outdated drugs. The collected drugs from community pharmacies are transported to national
incineration sites where they are disposed of by high-temperature incineration as the disposal method approved
by the Environment Protection Authority [40]. Although medication take-back programs are the recommended
method of disposal, these programs are not frequently available as a result of cost and regulatory issues. In Libya,
until this implementation is available, remain the community pharmacy staff still remains a practical and easier
option for educating patients and consumers on how to disposal of unused or expired medications properly.

Conclusion: The majority of the Libyans kept unused medications in their home and disposed of them in the
garbage even though they were aware that this method of disposal has a negative impact on the environment.
Reasons may be linked to the low awareness level and lack of systems instructing the recollection of unwanted
household medicines. Introducing such drug-disposal systems would improve the outcomes. This study indicates
that the government, pharmacists and the pharmaceutical industry are responsible for creating this awareness.
Thus, guidelines must be introduced and policies should be implemented. It is likewise imperative to establish
the Return Unwanted Medicines Project as a vital public service that provides a safe, easy and free way for
consumers to dispose of unwanted medicines.

Acknowledgments: The authors would like to thank all the participants for taking part in this study.

Author contributions: MAA conceived, designed the study, and performed the analysis and interpretation of data. KHA & EAI
collected and analyzed the data. All authors drafted the manuscript and approved the final version of the manuscript and agreed to
be accountable for its contents.

Conflict of interest: The authors declare the absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Ethical issues: Including plagiarism, informed consent, data fabrication or falsification and double publication or submission have
completely been observed by authors.

Data availability statement: The raw data that support the findings of this article are available from the corresponding author upon
reasonable request.

Author declarations: The authors confirm that all relevant ethical guidelines have been followed and any necessary IRB and/or
ethics committee approvals have been obtained.

References

1. Brown M, Sinsky CA (2013) Medication adherence: we didn’t ask and they didn’t tell. Family Practice
Management. 20 (2): 25-30. PMID: 23547611.
2. Hazell B, Robson R (2015) Pharmaceutical waste reduction in the NHS. Report Version 1 (7): 03320. doi: Nil.

Alssageer et al. (2022) Mediterr J Pharm Pharm Sci. 2 (4): 94-105. 103



Medite

rranean Journal of

Pharmacy & Pharmaceutical Sciences ISSN: 2789-1895 online

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

www.medjpps.com ISSN: 2958-3101 print

Daughton CG (2016) Pharmaceuticals and the Environment (PiE): Evolution and impact of the published literature
revealed by bibliometric analysis. Science of the Total Environment. 562: 391-426. doi:10.1016/j.scitotenv
.2016.03.109

Iweh M, Ogbonna B, Nduka S, Anetoh M, Mathew O (2019) Assessment of disposal practices of expired and
unused medications among community pharmacies in Anambra State southeast Nigeria: A mixed study design.
Journal of Pharmaceutical Policy and Practice. 12. doi: 10.1186/s40545-019-0174-1

Kuspis DA, Krenzelok EP (1996) What happens to expired medications? A survey of community medication
disposal. Veterinary and Human Toxicology. 38 (1): 48-49. PMID: 8825752.

Kolpin DW, Furlong ET, Meyer MT, Thurman EM, Zaugg SD, Barber LB, Buxton HT (2002) Pharmaceuticals,
hormones, and other organic wastewater contaminants in u.s. streams, 1999-2000: a national reconnaissance.
Environmental Science and Technology. 36 (6): 1202-1211. doi: 10.1021/es011055j

Kassahun H, Tesfaye D (2020) Disposal practices of unused medications among patients in public health centers of
Dessie Town, Northeast Ethiopia: a cross sectional survey. Integrated Pharmacy Research and Practice. 9: 65-70.
doi: 10.2147/IPRP.S243069

Azmi HM, Shakeel S (2020) Unused and expired medications disposal practices among the general public in
Selangor, Malaysia. Pharm (Basel, Switzerland). 8 (4): 196. doi: 10.3390/pharmacy8040196

Ayele Y, Mamu M (2018) Assessment of knowledge, attitude and practice towards disposal of unused and expired
pharmaceuticals among community in Harar city, Eastern Ethiopia. Journal of Pharmaceutical Policy and Practice.
11: 27. doi: 10.1186/s40545-018-0155-9

Shivaraju P, Gangadhar M (2017) Knowledge and awareness of disposal of unused and expired medications among
medical undergraduates of A Tertiary Care Teaching Hospital at B G Nagar: A cross-sectional observational study.
National Journal of Physiology Pharmacy and Pharmacology. 7: 1. doi: 10.5455/njppp.2018.8.0727006072017
Abahussain EA, Ball DE, Matowe WC (2006) Practice and opinion towards disposal of unused medication in
Kuwait. Medical Principals and Practice. 15 (5): 352-357. doi: 10.1159/000094268

Gidey MT, Birhanu AH, Tsadik AG, Welie AG, Assefa BT (2020) Knowledge, attitude, and practice of unused and
expired medication disposal among patients visiting Ayder Comprehensive Specialized Hospital. BioMed Research
International. 2020: 9538127. doi: 10.1155/2020/9538127

Turocy PS (2002) Survey research in athletic training: the scientific method of development and implementation.
Journal of Athletic Training. 37 (4 Suppl): S174-S179. PMID: 12937541.

Atinafu T, Takele A, Kassie A, Yehualaw A, Tesfaw G, Desseno T, Mekonnen T, Fentie M (2014) Unused
medications disposal practice: the case of patients visiting university of Gondar Specialized Teaching Hospital,
Gondar, Ethiopia. International Journal of Pharm Science and Research. 5 (12). 999-1005. doi: Nil.

Sonowal S, Desai C, Kapadia JD, Desai MK (2016) A survey of knowledge, attitude, and practice of consumers at
a Tertiary Care Hospital Regarding the Disposal of Unused Medicines. Journal of Basic and Clinical Pharmacy. 8
(1): 4-7. doi: 10.4103/0976-0105.195079

Vellinga A, Cormican S, Driscoll J, Furey M, O’Sullivan M, Cormican M (2014) Public practice regarding disposal
of unused medicines in Ireland. Science of the Total Environment. 478: 98-102. doi: 10.1016/j.scitotenv.2014.
01.085

Braund R, Peake BM, Shieffelbien L (2009) Disposal practices for unused medications in New Zealand.
Environment International. 35 (6): 952-955. doi: 10.1016/j.envint.2009.04.003

Gupta R, Gupta B, Gupta A (2019) A study on awareness regarding disposal of unused medicines among consumers
at a tertiary care teaching hospital of north India. International Journal of Advances in Medicine. 6 (1): 91. doi:
10.18203/2349-3933.ijam20190111

Amoabeng 1A, Otoo BA, Darko G, Borquaye LS (2022) Disposal of unused and expired medicines within the
Sunyani Municipality of Ghana: a cross-sectional survey. Journal of Environmental and Public Health. 2022:
6113346. doi: 10.1155/2022/6113346

Budnitz DS, Salis S (2011) Preventing medication overdoses in young children: an opportunity for harm
elimination. Pediatrics. 127 (6): €1597-9. doi: 10.1542/peds.2011-0926

Angi’enda S, Bukachi S (2016) Household knowledge and perceptions on disposal practices of unused medicines
in Kenya. Journal of Anthropology Archaeology. 4 (2): 1-20. doi: 10.15640/jaa.v4n2al

Franklin RL, Rodgers GB (2008) Unintentional child poisonings treated in United States hospital emergency
departments: national estimates of incident cases, population-based poisoning rates, and product involvement.
Pediatrics. 122 (6): 1244-1251. doi: 10.1542/peds.2007-3551

. Alssageer M, Hassan AO, Rajab MO (2021) Consumers’ view, expectation and satisfaction with community

Alssageer et al. (2022) Mediterr J Pharm Pharm Sci. 2 (4): 94-105. 104



Mediterranean Journal of

Pharmacy & Pharmaceutical Sciences ISSN: 2789-1895 online

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

www.medjpps.com ISSN: 2958-3101 print

pharmacy services. Mediterranean Journal of Pharmacy and Pharmaceutical Sciences. 1 (4): 90-98. doi: 10.528/
zenodo.5806191

Abdullah SAM, Ibrahim T, Alharbi H (2018) Drug consumers behaviors toward the disposal of unused and expired
medicines in Qassim Province/Saudi Arabia. Journal of Pharmaceutical and Biomedical Sciences. 8 (1): 8-13.
Corpus ID: 55432382.

Thio SL, Nam J, van Driel ML, Dirven T, Blom JW (2018) Effects of discontinuation of chronic medication in
primary care: a systematic review of deprescribing trials. The British Journal of General Practice. 68 (675): e663-
e672. doi: 10.3399/bjgp18X699041

Gray JA, Hagemeier NE (2012) Prescription drug abuse and DEA-sanctioned drug take-back events: characteristics
and outcomes in rural Appalachia. Archives of Internal Medicine. 172 (15): 1186-1187. doi: 10.1001/
archinternmed.2012.2374

Alssageer MA (2021) Descriptive analysis to use the community pharmacy by patients and customers.
Mediterranean Journal of Pharmacy and Pharmaceutical Sciences. 1 (4): 59-66. doi: 10.5281/zen0d0.5806134.
Yousif MA (2002) In-home drug storage and utilization habits: a Sudanese study. Eastern Mediterranean Health
Journal. 8 (2-3): 422-431. PMID: 15339133.

Bettington E, Spinks J, Kelly F, Gallardo-Godoy A, Nghiem S, Wheeler AJ (2018) When is a medicine unwanted,
how is it disposed, and how might safe disposal be promoted? Insights from the Australian population. Australian
Health Review. 42 (6): 709-717. doi: 10.1071/AH16296

Tong AYC, Peake BM, Braund R (2011) Disposal practices for unused medications around the world.
Environmental International. 37 (1): 292-298. doi: 10.1016/j.envint.2010.10.002

Wieczorkiewicz SM, Kassamali Z, Danziger LH (2013) Behind closed doors: medication storage and disposal in
the home. The Annals of Pharmacotherapy. 47 (4): 482-489. doi: 10.1345/aph.1R706

Fletcher J, Hogg W, Farrell B, Woodend K, Dahrouge S, Lemelin J, Dalziel W (2012) Effect of nurse practitioner
and pharmacist counseling on inappropriate medication use in family practice. Canandian Family Physician. 58
(8): 862-868. PMC: 3418988.

Seehusen DA, Edwards J (2006) Patient practices and beliefs concerning disposal of medications. Journal of the
American Board Family Medicine. 19 (6): 542-547. doi: 10.3122/jabfm.19.6.542

Raja S, Mohapatra S, Kalaiselvi A (2018) Awareness and disposal practices of unused and expired medication
among health care professionals and Students in a Tertiary Care Teaching Hospital. Biomedical and Pharmacology
Journal. 11 (4): 2073-2078. doi: 10.13005/bpj/1585

Okumura J, Wakai S, Umenai T (2002) Drug utilisation and self-medication in rural communities in Vietnam.
Social Science and Med. 54 (12): 1875-1886. doi: 10.1016/s0277-9536(01)00155-1

Ocan M, Bbosa GS, Waako P, Ogwal-Okeng J, Obua C (2014) Factors predicting home storage of medicines in
Northern Uganda. BMC Public Health. 14: 650. doi: 10.1186/1471-2458-14-650

Athern KM, Linnebur SA, Fabisiak G (2016) Proper disposal of unused household medications: the role of the
pharmacist. The Consultant Pharmacist. 31 (5): 261-266. doi: 10.4140/TCP.n.2016.261

Abrons J, Vadala T, Miller S, Cerulli J (2010) Encouraging safe medication disposal through student pharmacist
intervention. Journal of the American Pharmacists Association (2003). 50 (2): 169-173. doi: 10.1331/JAPhA.
2010.09208

Wheeler JA, Spinks J, Bettington E, Kelly F (2017) Evaluation of the National Return of unwanted medicines (RUM)
program in Australia: a study protocol. Journal of Pharmaceutical Policy and Practice. 2017; 10: 38. doi: 10.1186/
s40545-017-0126-6

Cameron S (1996) Study by Alberta pharmacists indicates drug wastage a “mammoth” problem. Canadian Medical
Association Journal. 155 (11): 1596-1598. PMCID: PMC: 1334999.

Alssageer et al. (2022) Mediterr J Pharm Pharm Sci. 2 (4): 94-105. 105


https://pubmed.ncbi.nlm.nih.gov/?term=Kelly%20F%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5719897/

