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Abstract

Background: The disposal of unused and expired medications has been a
concern in many countries in that, the pharmaceutical waste enters the eco-
system and eventually causes a negative impact on human health and envi-
ronment. Aim: To assess the knowledge, attitude and disposal practices of
unused and expired medicines by students in the private medical universities
in Lusaka of Zambia. Method: A cross-sectional survey was conducted over a
period of 8 weeks among 391 respondents from three private universities in
Lusaka. Respondents were polled using semi structured questions that fo-
cused on their knowledge, attitudes, and disposal practices for unused and
expired drugs. In order to analyze data, the statistical package for social sciences
(SPSS) version 20 was utilized. Results: The mean age of the participants was
23 years (SD: £3). Out of the 391 participants, 320 (81.8%) knew about medi-
cine waste and 391 (100.0%) responded that unsafe disposal of unused and
expired medicine poses a threat to human health and can harm the environ-
ment. The drug-take-back system was unknown to a vast percentage of the
respondent 371 (94.9%). The majority 274 (70.1%) of respondents had un-
used medicine stored at home, with antibiotics 215 (56.0%) and analgesia 111
(28.4%) being the most prevalent types of drugs kept in the households. The
most commonly used disposal practice for unused 126 (32.2%) and expired
medicines 274 (70.1%) was throwing them in household garbage. Only 27
(6.9%) and 30 (7.7%) reported returning unused and expired medicines to the
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nearest pharmacy respectively. The majority of respondents believed the
risk stemmed from the presence of an undesired drug in the home, the po-
tential for harm to children, a lack of proper information on safe disposal
practices, and the necessity for a take-back program. Conclusions: The
majority of the study participants used unsafe methods to dispose of unused
and expired medicine. However, most of the participants acknowledged that
unsafe disposal of unused and expired medicines is a public health problem
and proposed the need to introduce drug take-back programs in the com-
munities.

Keywords

Unused Medications, Expired Medications, Medicine Disposal,
Medicine Waste

1. Introduction

A large number of pharmaceuticals and health care products are used every year
for diagnosis, treatment, or prophylaxis of health conditions [1]. However, not
all products that move into the hand of clients get consumed; massive portions
remain unused or expire [1] [2]. Medicinal drugs may increase in households for
a selection of motives which may include; improvement of the patient’s medical
condition, out-sized medication packages, death of the patient and change in pre-
scription because of side effects or loss of therapeutic effect, bad adherence as the
result of patients doubting the need for medication, worry of adverse results not
forgetting bad reminiscence which also adds to medicinal drug waste [3] [4] [5].

Improper disposal system is a worldwide problem and occurs in both devel-
oping and developed countries, the problem being massive in developing coun-
tries though not well documented [6]. It results in issues such as treatment fail-
ure, health risk, medication resistance, patients’ non-compliance, and overall
decrease in the healthy lifestyles of population leading to increase in morbidity
and mortality with additional unnecessary spending on medications and wastage
of financial sources, by both the patient and health care system [7] [8].

Though there are options for disposing of unused drugs, many consumers
keep drugs in their possession because of either them not wanting drugs to go
to waste or not knowing how to properly dispose them [9] [10]. Keeping me-
dications at home poses numerous dangers related to diversion, accidental
overdose, and consumption of spoiled substances [9]. Storing of medicines at
home can also promote self-medication which may also lead to insufficient do-
sage administration that can further promote drug resistance, medicine sharing
with other members of family or neighbors [11] [12] [13]. Drugs stored at home
may lose potency due to poor storage as a result of exposure to heat, light, hu-
midity and air [14]. Expired drugs may pose toxicity risk due to the degrada-

tion effects that active substances undergo leading to the formation of toxic
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products [15].

The pharmaceutical wastes that have been detected throughout the environ-
ment were at least in some cases they have been discovered to have a negative
effect [16]. In an associated press report in 2008, trace amounts of active phar-
maceutical ingredients (APIs) were reported to have been found in the drinking
water, a situation which posed an increased risk to human health. Some of the
common drugs found in surface and drinking water include antibiotics, anti-
convulsants, and artificial hormones [17].

Inappropriate disposal system contaminates surface bodies and drinking wa-
ter and contributes to the development of antibiotics resistance or exposure of
populations to an irritant or mutagenic anticancer drugs and the possible link
between endocrine-disrupting compounds and failing fertility [14] [18]. Envi-
ronmental exposure to pharmaceuticals could lead to a dangerous effect in par-
ticular on susceptible populations, including pregnant women, newborns, and
children [19]. Consequently, the disposal practice of unused medicines has be-
come a worldwide problem catching the attention of policymakers, health pro-
fessionals, pharmaceutical companies, and the community in general [2].

The Study performed in distinct areas confirmed not only a different practice
of disposal of unused medicinal but also respondents were now not completely
aware of appropriate strategies. The studies conducted in Kenya, Nigeria, and
Zambia have exposed throwing in garbage bins as the most preferred disposal
method for unused pharmaceuticals, followed by flushing in the toilets [4] [20]
[21]. In another study, the respondents stored the drug in their homes because
they were not certain what to do with them while a few shared it with friends
and families [22] [23]. These studies sincerely display that most of the respon-
dents’ lacked awareness of the proper methods of disposal of unused and expired
drugs.

Even though different studies have been carried out in different parts of the
world to reveal the degree of improper drug disposal, there was paucity of data
on studies regarding disposal method practice of unused and expired medicines
in private Universities of Zambia. Therefore, this study assessed the knowledge,
attitudes, and disposal practices for unused and expired medications amongst
students of the private university. Generally, this survey should serve as an indi-
cator for environmental policymakers and the government of Zambia to take
suitable measures regarding the disposal of unused and expired pharmaceuticals.
Further research should be conducted on the recommended disposal practices

and methods for various types of drugs.

2. Materials and Methods

Study design, site and duration

This was a cross-sectional study that was conducted at three major universi-
ties; Lusaka Apex Medical University (LAMU), Eden Medical University, and
University of Lusaka (UNILUS) located in Lusaka, the capital city of Zambia.

DOI: 10.4236/pp.2022.132004

51 Pharmacology & Pharmacy


https://doi.org/10.4236/pp.2022.132004

M. Kampamba et al.

The study was conducted from the 1** August to 30" September 2021.

Data collection procedure

Data was gathered using a systematic self-administered questionnaire that was
adapted from previous studies and tailored to our needs (Bashaar er al, 2017;
Osei-Djarbeng et al, 2015). The three private institution were selected randomly
among private universities in Lusaka. The questionnaire employed comprise
four sections that cover participants’ sociodemographic factors, knowledge, atti-
tude, and practice regarding the disposal of unwanted and expired medicines.
The questionnaire was tested in a pilot study with 20 pharmacy students who
were chosen at random from another private institution which was not part of
the study and questionnaire’s Cronbach’s alpha coefficient was 0.7 indicating
that it could be used in this investigation. The strata and sample frame for the
study, i.e. year of study and class list, were all used to randomly enroll the study
participants.

Sample size and sampling technique

The sample size was calculated using slovin’s formula since the study popula-
tion size was known. n= N/1 + Né; Where n = sample size, N = study popula-
tion size, e = margin of error (5%). Eden University had a student population of
about 6000, LAMU had a student population of about 5000 and UNILUS had a
student population of about 6500. The ratio was 6:5:6.5 respectively. n = N/1 +
Né; N = 6000 + 5000 + 6500 = 17,500 students; e = margin of error (0.05); n =
17,500/1 + 17,500 (0.05%); n = 391.0; n = 391 participants. The sample size for
EDEN (6/17.5) x 391 = 134.0 = 134 participants, LAMU (5/17.5) x 391 = 111.7 =
112 participants and UNILUS (6.5/17.5) x 391 = 145.2 = 145 participants.

Data Analysis

The collected data was checked for completeness, consistency, and accuracy
before analyzing. Data from questionnaires was numerically coded to assist in
analysis. Responses from closed-ended questions were assigned numerical values
and analyzed quantitatively. The data was analysed using the statistical package
of the social sciences (SPSS) version 22.0. Data was entered into the Microsoft
Excel spread sheet before being exported to SPSS. A p < 0.05 indicated statistical
significance at a 95% confidence level.

Ethical considerations

To receive ethical permission, the research proposal was submitted to the
University of Zambia’s School of Health Sciences Research Ethics Committee
(Ref202112030069). Potential participants gave written and verbal agreement af-
ter hearing about the study’s goals and expected benefits. Their participation was
entirely voluntary, and their privacy was guaranteed prior to completing the
study. Potential participants were informed that there were no risks in partici-

pating in the study.

3. Results

Sociodemographic characteristics of the respondents
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All the approached 391 respondents agreed to participate in the study repre-
senting a 100% response rate. Out of the 391 respondents, 209 (53.5%) were
males while 182 (46.5) were female. 371 (94.9%) respondents were single. Par-
ticipant distribution was as follows; UNILUS, 145 (37.1%) had the most study
participant, followed by EDEN, 134 (34.3%), and LAMU, 112 (28.6%). More
than one-fourth (110 (28.1%)) of the study participants were first year students
(Table 1).

Knowledge about Unused and Expired Medicine Disposal

In this study, 320 (81.8%) of the respondents knew about medicines waste.
While 388 (99.2%) never read medicine disposal instruction. 391 (100.0%) of the
respondents correctly responded that inappropriate disposal of unused/expired
medicine can cause harm to the environment. 249 (63.7%), 196 (50.1%), and 87
(22.3%) of the participants explained that inappropriate disposal of medicines
can contaminate the environment, cause accidental swallow by children, and kill
wildlife respectively. 354 (90.5%) of respondents’ suggested the provision of
proper guidance on how to dispose of unused or expired medicines to the con-

sumer could reduce or minimize the hazardous effect of unused/expired medication.

Table 1. Sociodemographic characteristics of participants in private academic institutions
in Lusaka, (nn=391).

Variable Frequency (%)
Institution
Eden University 134 (34.3)
Lusaka Apex Medical University 112 (28.6)
University of Lusaka 145 (37.1)
Age
mean (SD) 23 (£3)
Gender
Male 182 (46.5)
Female 209 (53.5)
Marital Status
Married 20 (5.1)
Unmarried 371 (94.9)
Year of Study
1 110 (28.1)
2nd 93 (23.8)
31 83 (21.2)
4™ 41 (10.5)
5th 64 (16.4)
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Pharmaceutical industries, mass-media, pharmacists and physicians, are respon-
sible to create awareness to the public about the proper disposal of unused and
expired medicines as reported by 227 (58.1%) 132 (33.8%), 130 (33.3%), and 47
(12.0%) of the respondents, respectively (Table 2).

Respondents’ Attitude towards Unused and Expired Medicine Disposal

More than half (268 (68.5%)) of the respondents “strongly agreed” about the
potential risks related to having unused/expired medicines at home, and 217
(55.5%) of them “strongly agreed” that children are more vulnerable to the risks
associated with having unused and expired medicines in the household. Above
half, 204 (52.2%) and 171 (43.7%), of the respondents “strongly agreed” and
“agreed”, respectively, on the need to initiate outreach and awareness creation
programs on how to dispose of unused and expired medicines safely. Addition-
ally, 152 (38.9%) of the respondents “strongly agreed”, and 183 (46.8%) of them
“agreed” that take-back programs of unused and expired medicines should be
mandatory (Table 3).

Disposal Practice of Unused and Expired Medicine

274 (70.1%) of the respondents had kept unused or expired medicines in their
households before. Improvement in medical condition 366 (93.6%) followed by
the change of medication by a prescriber 176 (45.0%) was the main reason for
having unused and expired medicine at home. 274 (70.1%) of the participants
indicated that they throw expired medicines, 27 (6.9%) returned them while 157
(40.2%) kept them. On unused medicines, 226 (32.2%) throw them, 30 (7.7%)
return them, 45 (11.5%) shared them with friends, and 274 (70.1%) of the par-
ticipants indicated that they keep unused medicines until they expire. The most
commonly used disposal practice for unused medicines was throwing them in
household garbage as reported by 126 (32.2%) followed by flushing unused me-
dications in the toilet/sink, 89 (22.8%). Similarly, expired medicines were also
disposed of by throwing away in household garbage and flushed in the toi-
let/sink as reported by 274 (70.1%) and 203 (51.9%) the respondents, respective-
ly (Table 4).

The most commonly used classes of medicine kept in households as reported
by the participants were antibiotics 215 (56.0%) followed by analgesics 111
(28.4%), then vitamin C 60 (15.4%) and, (1.2%), others as shown in Figure 1.

4. Discussion

Academic institutions contribute to the accumulation of an enormous amount
of expired and unused medicines, and this can damage the environment as well
as cause a public health problem (Kiimmerer, 2010; Taras et al, 2014) [24] [25].
This can be minimized by implementing medicine disposal policy and guidelines
and improving awareness of the public on appropriate medicine disposal me-
thods and practices [26] [27] [28]. Therefore, the purpose of this study was to
assess the knowledge, attitude, and practice of unused and expired medicines
among students in private academic institutions in the Lusaka district of Zam-

bia. In this study, 320 (88.1%) of the respondents were aware of medication
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Table 2. Respondents’ knowledge of unused and expired medicine disposal in private

academic institutions in Lusaka, (2= 391).

Variable Frequency (%)

Do you know about medication waste?

No 71 (18.2)

Yes 320 (81.8)

If yes, which one of the following can be considered
as medicine wastes? (n = 320)*

Expired medicines 231 (59.1)

Leftover medicines due to some reasons 46 (11.8)

Damaged medicines that cannot be used 90 (23.0)

Once opened medication and beyond their recommended use date 80 (20.5)

Do you ever read medicine disposal instructions?

No 388 (99.2)

Yes 3(0.8)
Do you know about the “drug-take-back system™?

No 371 (94.9)

Yes 20 (5.1)

Do you know that misused/repeated change or failing
to complete antibiotics may cause drug resistance?

No 221 (56.52)

Yes 170 (43.5)

Improper disposal of unused and expired medicines
can affect the environment and health

No 0.0 (0.0)

Yes 391 (100.0)

What do you think is the possible harm associated with
inappropriate medicine disposal?*

It can contaminate the environment 249 (63.7)
It can kill wildlife 87 (22.3)
Can cause accidental swallow by children 196 (50.1)

How could the hazardous effect of unused and expired
medicines be minimized or controlled?*

Providing proper guidance to the consumer 354 (90.5)
Prescribing in quantities and for a duration that ensures
: . 274 (70.1)
patient compliance
Lowering the quantities of prescribed medicine by a doctor 297 (76.0)
Donating or sharing the unused medicines 67 (17.1)
55 Pharmacology & Pharmacy
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Continued

Who do you think is responsible for creation of public
awareness about the proper disposal of unused and
expired medicines?*

Mass media 132 (33.8)
Physician 47 (12.0)
Pharmacist 130 (33.3)

The pharmaceutical industry 227 (58.1)

*Multiple response percent might exceed 100.

Table 3. Respondents’ attitude towards unused and expired medicine disposal in private
academic institutions in Lusaka, (2= 391).

Responses
St 1 St 1
Statement rongty Agree Neutral disagree d.rong Y
agree isagree
£(% (% £(%
£%) (%) (%) (%) £%)
Unused and expired medicines 268 112 6 1 4
present potential risks at home (68.5) (28.6) (1.5) (0.26) (1.02)
There is a lack of adequate
152 198 12 24 5

infa ti fe di 1
information on. s.a e disposa 389) (506) (.1) 6.1) (13)
of unused medicine

Children are more vulnerable to the
217 162 4 7 1

risks of associated with unused and (555)  (414) (1.0) (18) (0.3)

expired household medicine

Doctors and health-care

professionals should provide advice 255 128 3 4 1
on safe disposal of unused and (65.2) (32.7) (0.8) (1.0) (0.3)
expired household medicines
Take-back programs of unused
152 183 42 12 2

and expired medicines (389) (468) (10.7) 3.1) 0.5)

should be mandatory
Outreach and awareness programs
204 171 11 3 2

bout how to di f d
about how to dispose of unused or 22) (437) (28) 0.8) 0.5)

expired medicines should be initiated

*findicates the frequency of responses.

Table 4. Respondents unused and expired medicine disposal practice in the private aca-
demic institution in Lusaka, (= 391).

Questions Frequency (%)

Did any quantity of purchase medicine
remain unused at your home?

No 117 (29.9)

Yes 274 (70.1)
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Continued

If yes, what is the reason for having unused medication?

(n=224)*
Improvement in medical condition 366 (93.6)
Change of medication by prescriber 176 (45.0)
Intolerable side effect 28 (7.2)
Keeping for future use 148 (37.9)

What do you do with the unused medicines?*

Throw away in household garbage 126 (32.2)
Flush unused medications in toilet/sink 89 (22.8)
Keep at home until expired 274 (70.1)
Burn 46 (11.8)
Give to friends or relatives 45 (11.5)
Return back to pharmacy 30 (7.7)
I do not know what to do 31(7.9)

What do you do with the expired medicines?*

Throw away in household garbage 274 (70.1)
Flush unused medications in the toilet/sink 203 (51.9)
Keep at home 157 (40.2)
Burn 79 (20.2)

Give to friends or relatives 3(0.8)

Return back to pharmacy 27 (6.9)

I do not know what to do 21(5.4)

*Multiple response percent might exceed 100.

100
90
80
70

60 56

50

Percentage

40
30
20 14.4

10
. 1.2

0

Analgesia Antibiotics Vitamin C Others

Figure 1. Class of medicines remained unused or expired among households. Others: Res-
piratory, Gastrointestinology, Central Nervous Drugs.
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waste and this is similar to the findings of a study that was conducted among the
students of the International Islamic University, Malaysia [29]. However the
findings of this study were higher than those reported from a study which was
conducted among pharmacy students in Bangladesh in which only 36.2% of par-
ticipants knew about medication waste [30]. Furthermore, the majority of the
respondents 388 (99.2%) denied having read any information on the safe dispos-
al of unused. This finding is consistent with the findings of other studies [5] [30]
[31]. This further indicates a need for student education on safe medicines waste
disposal through the pharmaceutical industry, mass media, and health care pro-
fessionals as suggested by respondents to improve consumers’ awareness. The
majority, 354 (90.5%) of the study participants suggested providing proper
guidance on how to dispose of unused and expired medicine to minimize the
impacts of unused and expired medicines, followed by 297 (76.0%) of the par-
ticipants who suggested lowering the quantity of medicines prescribed to pre-
vent the impact of unused and expired medicines. The finding is consistent with
a previous study in Ethiopia [2].

Regarding the drug take-back program, only a few 20 (5.1%) of the partici-
pants responded positively. These findings are similar to the findings of another
study where only 3.7% of the respondents knew about the drug take-back pro-
gram [30]. The low level of awareness regarding the drug take-back program
seen in our study could be because of the lack of established drug take-back sys-
tems in our country. In this study, 391 (100.0%) of the participants correctly
understood the negative impacts of inappropriately disposing of unused and ex-
pired medicine to the environment. According to their understanding, it can
cause environmental contamination, can kill wildlife and can cause accidental
swallow by young children. These findings are consistent with the findings of
other studies where more than half of the participants understood very well the
negative impact of improper disposal of unused and expired medicines on the
environment [2] [5] [32].

Additionally, 183 (46.8%) and 152 (38.9%) of the participants agreed and
strongly agreed respectively that there is a need for the introduction of a drug
take-back program to be collecting expired or unused medicines from the com-
munities for safe disposal. Similar results were found in other studies conducted
elsewhere (Kampamba et al, 2021a; Shivaraju & Gangadhar, 2017) [5] [33]. A
drug take-back program provides an appropriate disposal method and may les-
sen the likelihood of expired and unused medicines going into the environment
and therefore preventing environmental pollution if implemented by the gov-
ernment [34].

In this study, 198 (50.6%) of the participants agreed that there was a lack of
adequate information on the safe disposal practice of unused and expired medi-
cines. Above half, 204 (52.2%) of the participants agreed on the need to have an
awareness creation program on how to dispose of unused and expired medicines
properly. Additionally, the participants suggested that the awareness of proper
disposal methods of unused drugs should be mainly done through the pharma-
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ceutical industry 227 (58.1%), mass media 132 (33.8%), pharmacists 130 (33.3%),
and physicians 47 (12.0%). This finding is highlighted by other studies (2, [35]).
According to this study, health care professionals were not informing their pa-
tients regarding proper disposal of unused and expired medicines, and the ma-
jority of the participants were demanding further awareness creation programs.
This all indicates the need to implement an awareness creation campaign through
appropriate mediums to promote proper medicine disposal practices.

This study established 274 (70.1) of the respondents had unused or expired
medicines in their household. These findings are consistent with other studies.
Concerning the risks of storing unused and expired medicines in their homes,
268 (68.5%) of participants strongly agreed that children are more susceptible to
the risks related to unused and expired household medicines. The high level of
unused and expired household medicine storage practice can be a source of ac-
cidental poisoning by young children is common and therefore, the need to ap-
propriately store and safely dispose of unused and expired medicines [36]. The
most common classes of medicine kept in households as reported by the partic-
ipants were antibiotics, 215 (56.0%) followed by analgesics, 111 (28.4%) and vi-
tamins, 60 (15.4%). This finding is consistent with the findings of other studies.
Reasons for having unused or expired medicines were mainly due to improve-
ment in medical condition 366 (93.6%), followed by the change of medicines by
the prescriber, 176 (45.0%), keeping for future use 148 (37.9%), and intolerable
medicine side effect, 28 (7.2) were the most commonly mentioned reasons for
having leftover medicines. This was in agreement with other studies [32] [37].

In the present study, throwing away the medicines in household garbage and
flushing in the toilet/sink were the most commonly preferred disposal practices
for both unused and expired medicines. The finding is in agreement with studies
done elsewhere [33] [38]. But in contrast with a study done in Nepal among pa-
ramedical students where a relatively low proportion of the participants threw
and kept expired and unused medicines [39]. The difference in the findings
could be attributed to the nature of participants as all the participants in Nepal
were doing health courses and likely to receive appropriate information during
their training regarding disposal of unused and expired medicines, unlike our
study which consisted of a mixture of students doing health courses and non-health
courses. In this study, burning leftover medicines were the other means of dis-
posing for both unused and expired household medicines as reported by 79
(20.2%) of the respondents. But very few, 30 (7.7%) of participants were reported
returning unused and expired medicines to the pharmacy. This is in agreement
with a previous study from Ethiopia [2]. The reason might be due to a lack of
awareness on how to appropriately dispose of unused/expired medicines. But
other studies were conducted in Sweden, Portugal, New Zealand, and the United
States of America where a majority of the participants returned unwanted medi-
cation to the pharmacy [40] [41] [42]. The disparity could be attributable to the
existence of mechanisms in Sweden, Portugal, New Zealand, and the United

States of America that encourage correct disposal of leftover medicine.
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Environmental pollution with drugs such as antimicrobial agents has been
reported to be a common cause of antimicrobial resistance (AMR) in the envi-
ronment. Evidence has shown that the unusual disposal of unused and expired
drugs such as antibiotics in the environment can contribute to increase AMR [5]
[22]. AMR has several penalties including increased utilization of resources,
economic and clinical burdens, and increased morbidity and mortality [43] [44].
In the future, all necessary strategies and ethical approaches must be put in place
to curb AMR [45]. We need to conserve our environment by avoiding the dis-
posal of unused and expired drugs in the environment.

Study limitation

Because of the nature of our research, we may have run into certain constraints.
Cross-sectional studies are predisposed to social desirability bias by their very
nature. However, the study employed self-administered questionnaire that was
then returned in an envelope. The structure of our study could possibly lead to
recollection bias, which could impair genuine knowledge and practices about

expired/unused drugs.

5. Conclusion

This study revealed that although the majority of the participants had a positive
attitude towards safe disposal methods, participants from the three private Uni-
versities had a low level of knowledge on safe disposal methods of expired and
unused medicines. The study also revealed that the participants practiced discou-
raged methods of disposing of unused and expired medicines. Therefore, there is
an immense need to create awareness campaigns and drug take-back programs
to enhance the knowledge and improve the attitude of Zambians towards safe

and appropriate methods of unused and expired medicine are disposal.
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Questionnaire

SECTION A: Socio-demographic characteristics of the participant. Tick in a
box on what is applicable to you.

1) Institution Name

a)LAMU [_]
b) UNILAS [_]
o) EDEN[]

2) Gender

a) Male D

b) Female D

3) Age (in years)
4) Marital Status

a) Married [ ] D
b) Unmarried [ ] D

5) Year of Study [ ]

SECTION B: Assessment of Knowledge on disposal methods of expired and
unused medicines. Tick on an appropriate box for your answer in section B, C
and D.

1) Do you know about medication waste?

a) Yes [ ]

b) No [ ]

2) If yes, which one of the following can be considered as medicine wastes
(multiple answers allowed)?

a) Expired medicines [ ]

b) Leftover medicines due to some reasons [ ]

¢) Damaged medicines that cannot be used [ ]

d) Once opened medication and beyond their recommended use date [ ]

3) Do you ever read medicines disposal instructions?

a) No [ ]

b) Yes [ ]

4) Do you know about “drug-take-back system”?

a) No

b) Yes

5) Do you know that misused/repeated change or failing to complete antibio-
tics may cause drug resistance?

a) No

b) Yes

6) Improper disposal of unused and expired medicines can affect the envi-
ronment and health.

a) No

b) Yes

7) What do you think is the possible harm associated within appropriate medi-

cine disposal (multiple answers allowed)?
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a) It can contaminate the environment [ ]

b) It can kill wildlife [ ]

¢) Can cause accidental swallow by children [ ]

8) How could be hazardous effect of unused and expired medicines mini-
mized or controlled (multiple answers allowed)?

a) Providing proper guidance to the consumer [ ]

b) Prescribing in quantities and for duration that ensure patient compliance
[

¢) Lowering the number of prescribed medicine by doctor [ ]

d) Donating or sharing the unused medicines [ ]

e) Others (specify) [ ]

9) Who do you think is responsible to create public awareness about proper
disposal of unused and expired medicines (multiple answers allowed)?

a) Mass media [ ]

b) Physician [ ]

¢) Pharmacists [ ]

d) The pharmaceutical industry [ ]

SECTION C: Assessment of attitude on disposal methods of expired and un-
used medicines

10) Unused and expired medicines present potential risks at home.

a) strongly agreed [ ]

b) agree [ ]

¢) I don’t know [ ]

d) Disagree [ ]

e) Strongly disagree [ ]

11) There is lack of adequate information on safe disposal of unused medi-
cine.

a) strongly agreed [ ]

b) agree [ ]

c) I don’t know [ ]

d) Disagree [ ]

e) Strongly disagree [ ]

12) Children are more vulnerable to the risks of associated with unused and
expired household medicines.

a) strongly agreed [ ]

b) agree [ ]

c) I don’t know [ ]

d) Disagree [ ]

e) Strongly disagree [ ]

13) Doctors and healthcare professionals should provide advice on safe dis-
posal of unused and expired household medicine.

a) strongly agreed [ ]

b) agree [ ]
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c) I don’t know [ ]

d) Disagree [ ]

e) Strongly disagree [ ]

14) Take-back programs of unused and expired medicines should be manda-
tory.

a) strongly agreed [ ]

b) agree [ ]

c) I don’t know [ ]

d) Disagree [ ]

e) Strongly disagree [ ]

15) Outreach and awareness programs about how to dispose unused or ex-
pired medicines should be initiated.

a) strongly agreed [ ]

b) agree [ ]

¢) I don’t know [ ]

d) Disagree [ ]

e) Strongly disagree [ ]

SECTION D: Determination of disposal methods of expired and unused me-
dicines.

16) Did any quantity of purchased or dispensed medicine remain unused at

your home?

a) Yes [ ]

b) No [ ]

17) If yes, what is the reason for having unused medication (multiple answers
allowed)?

a) Improvement in medical condition [ ]

b) Change of medication by prescriber [ ]

¢) Experiencing side effects [ ]

d) Keeping for future use [ ]

e) Forgetting [ ]

18) What type of medicines remained unused at home?

a) Analgesics

b) Antibiotics

c) Antihypertensive

d) Antidiabetics

e) Others (specify)......cccveverennenennnn

19) What do you do with unused medicines?

a) Throw away in household garbage [ ]

b) Flush unused medications in toilet/sink [ ]

¢) Keep at home until expired [ ]

d) Burn 122 [ ]

e) Give to friends or relatives [ |

f) Return back to pharmacy [ ]
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g) I do not know what to do [ ]

20) What do you do with the expired medicines?
a) Throw away in household garbage [ ]

b) Flush unused medications in toilet/sink [ ]

¢) Keep at home [ ]

d) Burn [ ]

e) Give to friends or relatives [ ]

f) Return back to pharmacy [ ]

g) I do not know what to do [ ]
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