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Abstract

Objectives Unused medications have not only caused wastage, but improper disposal of
unwanted medicines also has a negative impact on the environment and public health.
The aim of this study was to study the public’s knowledge, awareness and practice of
disposing of unwanted or unused medicines in Malaysia.
Methods This was a descriptive, cross-sectional survey conducted across Malaysia
among the general public using a pre-validated questionnaire. A non-probability conve-
nience sampling method was used for data collection. The approval of the study was
obtained from ethics committee, and written consent was acquired from the participants
prior to the data collection.
Key findings The study involved 483 subjects. Only 13.8% of the respondents scored
>80% in their knowledge of the proper disposal methods. Majority of the respondents
were very mindful of their responsibility towards the environment (95.3%), living species
on earth (94.6%) and family members (96.7%) attributable to unintentional harmful expo-
sure to unused medicines. Respondents admitted that they have unused medicines because
they stop taking the medicines when they feel better (76.9%), doctor has changed their
treatment (50.3%), experienced unwanted side effects (49%), did not take the medicines
as instructed/prescribed (47.2%) and did not feel better after taking the medicines (46%).
A substantial correlation has been established between the knowledge of improper dis-
posal methods and their current practices.
Conclusions This finding suggested that a lack of knowledge and awareness is a major
factor in the improper disposal of unused medicines. Therefore, an urgent need to
increase public awareness through educational campaigns and Medication Return Program
should be promoted more effectively.
Keywords awareness; disposal; knowledge; practice; unused medicines; unwanted

Introduction

The surge in the prescription and dispensation for different drugs is attributed to the inci-
dence of infections that leads to the existence of unused medications.[1] It is undeniably
true that the growing use of medicines leads to more drug waste.[2] Apart from that, free
or heavily subsidized medicines can contribute to drug waste too.[3,4] A study conducted
in one of the government hospitals in Malaysia showed that while patients still had
enough of medication stock left for a few months, they preferred to continue collecting
as many medications as necessary, as this was free and subsidized by the government.[4]

The study estimated the government to pay around MYR 1.5 million in 2007 for the total
waste of the hospital’s medical outpatients department itself.[4] Imagine that was just one
of the government hospital data. Unused medications not only contribute to waste, but
their improper disposal has a negative impact on the environment and public health.[5]

Moreover, the improper disposal of medications raises concerns about childhood poison-
ings, sharing of medicines and increasing the risk of illicit use of psychoactive drugs.[6,7]

One study showed that approximately 5.2 million people die each year from waste-related
diseases and 4 million of them are children.[8] As a threat to the environment, contamina-
tion caused by improperly disposed medicines exposes populations to mutagenic anti-
cancer drugs or irritants and increases the risk of antibiotic resistance.[9,10]
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A recent review suggested that consumers dispose of
unused or expired medications by using different meth-
ods, most commonly by tossing into the trash and flush-
ing medicines down the sink, drain, or toilet. Liquid and
solid medicines have also been shown to have high likeli-
hood of being dumped into the drainage and discarded
into the trash respectively.[2] This is a concerning trend
as it may allow active pharmaceutical ingredients (APIs)
to enter the environment unless they are degraded by the
sewage treatment process. Although sewage is treated
prior to entry into the environment, the conventional sew-
age treatment facilities may not eliminate trace compo-
nents as they are not designed to cope with APIs
composed of highly variable physical and chemical
compounds, resulting in their accumulation in sewage
effluents.[11]

A study conducted in Sweden revealed that there is
high public awareness of environmental hazards caused by
improper disposal of unused medicine into garbage or
sewage. It was observed that as many as 42% of the
respondents examined returned their unwanted medicines
to pharmacies and only about 2% of them threw their
unused medicines in the garbage[12] Similarly, a survey
conducted in Dutch reported that up to 80% of the respon-
dents returned their unused medicines to pharmacies or
chemical waste facilities, as a consequence of a strong
level of awareness of the environmental hazard brought by
medication waste. Contrary to the growing number of data
on disposal patterns of unwanted medicines in developed
countries, there is still a lack of research into Malaysians’
knowledge of and understanding of the environmental
issues arising from improper disposal of unused medicines,
as well as their attitude and disposal practices of house-
hold medicines. While some previous studies gave some
insight, these studies also restricted the collection of data
to particular university, group or state with instruments not
previously validated in the population of Malaysia.[13–16]

The aim of this study was therefore to obtain a more com-
prehensive picture from the public across Malaysia with a
pre-validated questionnaire[17] in order to understand their
knowledge, attitude and practice of disposing of unwanted
medications.

Method

Study design

A questionnaire-based, cross-sectional study was conducted
between April and May 2019. The data were obtained
through a convenient sampling method from all potential
public places across Malaysia to reach the general public,
for example shopping centres, post offices, bus stations,
hawker or eateries centres. Participants may choose to use a
web-based (Google Forms) or a paper-based survey based
on their preferences. The study was approved by the Joint
Ethics Committee for Clinical Studies of the School of
Pharmaceutical Sciences, Universiti Sains Malaysia and
Lam Wah Ee Hospital. In addition, prior to data collection,
written consent was sought from respondents.

Participants

The sample size was calculated according to a 95% confi-
dence level, 80% power of the study and a 5% margin of
error. The calculated sample size was 377 based on Raosoft,
an automated online sample size calculator (http://www.ra
osoft.com/samplesize.html). In case of missing data, an
additional 20% were applied, which brought to total of 452
respondents. The participants of the study were Malaysian
adults 18 years and older who were able to read and com-
prehend English.

Study instrument

The questionnaire consisted of five sections. Sections A,
B and C were adopted directly from the Return and Dis-
posal of Unused Medications (ReDiUM) questionnaire, a
pre-validated English questionnaire in Malaysia.[17] Sec-
tion A of the knowledge section contains 10 questions,
each of which has question having ‘True’, ‘False’ and
‘Do not know’ options. The proper or correct choice was
given 1 mark; the improper or incorrect or ‘Do not
know’ choice was given 0. The total mark obtained was
converted into a percentage, with 100% indicated the
highest knowledge level. Sections B and C, the attitude
and practice sections each have 10 questions of Likert-
type scale response where 1 was given for ‘strongly dis-
agree’ and 5 for ‘strongly agree’. Section D consists of
six newly developed items from literature reviews to
understand the actual method of disposal of unused medi-
cation by respondents. Face and content validities of the
newly added items have been confirmed by an expert
panel consisted of two academicians experts in the field
of pharmacy practice and four pharmaceutical science stu-
dents. Section E is made up of socio-demographic data
of the respondents.

Data analysis

Data were analysed using IBM SPSS version 24 (IBM Cor-
poration, Armonk, NY, USA). Descriptive statistics were
used to summarize the socio-demographic characteristics of
study participants. Categorical variables were presented as
frequencies and percentages. Kolmogorov–Smirnov test was
used to measure the normality of the data. The median and
interquartile range were reported for continuous variables as
the data were skewed. Inferential statistics, such as chi-
square test, was used to identify possible association, and
non-parametric tests were computed to explore differences
between groups. P-value of <0.05 was considered to be sig-
nificant.

Results

Demographic data

A total of 483 respondents completed the questionnaire with
a response rate of 97%. Among them, 331 (68.5%) were
females. Respondents were recruited from all regions (East
Coast, Northern, Southern, Central and East Peninsular) of
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Malaysia (Table 1). Table 1 lists the other socio-demo-
graphic data of all respondents.

Knowledge

Table 2 shows that the majority of the respondents
(n = 431; 89.2%) were aware that the disposal of drugs
improperly has harmful effects on the environment and
79.9% (n = 386) of the respondents were aware that it was
wrong to dispose of needles and syringes in the garbage.
However, only 14.3% (n = 69) of the respondents under-
stood that it was wrong to dispose of pressurized meter-dose
inhalers in the garbage and 24.4% (n = 118) of the respon-
dents knew that wastewater treatment could not remove
most of the medicines from the environment and ecosystem.
In this study, only 13.8% (n = 67) respondents scored 80%
and above for their knowledge of the proper method of dis-
posing of unused medications. The median total knowledge
score was 50% (IQR = 30%). There was a significant corre-
lation of the total knowledge score with the age group, eth-
nicity, education level and their awareness of medicines
disposal. The total knowledge score was significantly higher
in the age group of 50 and above, ethnicity of Chinese and
Indian, higher educational level groups and those who are
aware of proper methods of medicine disposal.

Attitude

Majority of the respondents were highly aware of their
responsibility towards the environment (95.3%), living spe-
cies on earth (94.6%) and their family members (96.7%)
owing to unintended harmful exposure to medication waste
respectively. Just approximately one-half (n = 235; 48.6%)

Table 1 Demographic data and sample characteristics

Characteristics Frequency, n (%)

Age (n = 479)
18–29 years old 323 (66.9)
30–49 years old 107 (22.2)
50 years and above 48 (9.9)

Gender (N = 483)
Male 152 (31.5)
Female 331 (68.5)

Ethnicity (n = 483)
Malay 242 (50.1)
Chinese 153 (31.7)
Indian 66 (13.7)
Others 22 (4.6)

Marital status (n = 483)
Single 325 (67.3)
Married 145 (30)
Divorced/Separated 8 (1.7)
Widowed 5 (1)

Level of education (n = 483)
Secondary and below 39 (8.1)
College/Pre-university/Diploma 83 (17.2)
Degree 310 (64.2)
Postgraduate 51 (10.6)

Monthly income (n = 483)
<RM 1000 265 (54.9)
RM 1000–RM 3999 123 (25.5)
>RM 4000 94 (19.4)

Region of Malaysia
Northern 168 (34.8)
Central 129 (26.7)
Southern 68 (14.1)
East Coast 23 (4.8)
East Peninsular 32 (6.6)

Table 2 Knowledge among the respondents with correct responses

Questions Correct
answer

No. of correct
responses, n
(%)

1. Improper drug disposal has harmful
effects on the environment and
ecosystem

True 431 (89.2)

2. Wastewater treatment removes most
of the medicines from the environment
and ecosystem

False 118 (24.4)

3. It is acceptable to dispose solid
medicines (such as tablets, capsules and
patches) in the garbage

False 246 (50.9)

4. It is acceptable to dispose liquid
medicines by throwing down the sink

False 304 (62.9)

5. It is acceptable to dispose medicines
by flushing down the toilet

False 334 (69.2)

6. Incineration is the environmentally
sound way of disposing unwanted
medicines

True 136 (28.2)

7. It is acceptable to dispose needles and
syringes in the garbage

False 386 (79.9)

8. It is acceptable to return or dispose
unused medicines to a local pharmacy
or healthcare facility

True 383 (79.3)

9. It is acceptable to dispose pressurized
aerosol metered-dose inhalers (like the
Ventolin inhaler) in the garbage

True 69 (14.3)

10. It is acceptable to dispose creams
and ointments in the garbage

False 197 (40.8)

Total knowledge score Median (IQR) P value

All 50 (30)
Age category
18–29 years old 60 (30) 0.001
30–49 years old 50 (20)
50 years and above 70 (22.5)

Ethnicity
Malay 50 (30) 0.016
Chinese 60 (30)
Indian 60 (30)
Others 50 (32.5)

Education level
Secondary and below 50 (10) 0.014
College/Pre-university/Diploma 50 (30)
Degree 60 (30)
Postgraduate 60 (30)

Aware of the proper methods of medicines disposal
Yes 60 (20) <0.001
No 50 (20)

Gender 0.903
Monthly income 0.494
Marital status 0.096
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of the respondents disagreed with the statement ‘If medici-
nes are free or heavily subsidized by the government, I will
collect all the prescribed medicines even if I have sufficient
medicines at home’. Most of the respondents (n = 371;
76.9%) believed that media activities were able to influence
willingness to return unwanted medicines and monetary
incentives influenced the likelihood of 64.6% (n = 312) of
the respondents to return their unused medicines. Approxi-
mately 68% (n = 328) of the respondents believe that dis-
carding unused medicines that are still in good condition is
a waste of resources, as they are willing to donate their
unused medicines before expiry to reduce wastage, and
about half of them will share their excess medicines with
others. On the other hand, even if they have paid for their
prescribed medicines, less than half of the respondents
(39.5%) were expecting a refund when they returned medi-
cations.

Practice

Respondents admitted that they have unused medicines
because they stop taking the medicines when they felt bet-
ter (n = 371; 76.9%), doctor has changed their treatment
(n = 243; 50.3%), experienced unwanted side effects
(n = 237; 49%), did not take the medicines as instructed/
prescribed (n = 228; 47.2%) and did not feel better after
taking the medicines (n = 224; 46%; Table 3). As much as
70.4% (n = 340) of the respondents keep medicines that
they no longer require, just in case they need them in the
future. On the other hand, respondents dispose their
medicines when the medicines have expired (n = 405;
83.9%), when medicines were not stored correctly and the
medicines turned bad (n = 357; 74.4%), when medicines
smell bad, tasted bad or looked bad (n = 352; 72.9%) or
when they experience unwanted side effects (n = 239;
49.5%).

Table 3 Responses for the attitude and practice section regarding the return and disposal of unused medications

Section Strongly
disagree

Disagree Neutral Agree Strongly
agree

Attitude
1. It is my responsibility to protect the environment even if others are
unconcerned or irresponsible

0 0 23 (4.8%) 180 (37.3%) 280 (58%)

2. It is my responsibility to ensure the safety of other living species on
earth

0 0 26 (5.4%) 197 (40.8%) 260 (53.8%)

3. It is my responsibility to protect my household members from
unintended harmful exposure to unused medicines

0 0 16 (3.3%) 161 (33.3%) 306 (63.4%)

4. If medicines are free or heavily subsidised by the government, I will
collect all the prescribed medicines even if I have sufficient medicines
at home

101 (20.9%) 134 (27.7%) 121 (25.1%) 75 (15.5%) 52 (10.8%)

5. Media reports and campaigns can influence my willingness to return
unused medicines

9 (1.9%) 15 (3.1%) 88 (18.2%) 193 (40.0%) 178 (36.9%)

6. I believe discarding unused medicines that are still in good condition
is a waste of resources

17 (3.5%) 41 (8.5%) 97 (20.1%) 177 (36.6%) 151 (31.3%)

7. I am willing to donate my unused medicines before expiry to reduce
wastage

20 (4.1%) 42 (8.7%) 94 (19.5%) 178 (36.9%) 149 (30.8%)

8. If there is monetary incentive for me to return unused medicines, I
am more likely to do so

15 (3.1%) 42 (8.7%) 114 (23.6%) 152 (31.5%) 160 (33.1%)

9. If I have paid for my prescribed medicines, I expect a refund when I
return my unused medicines

28 (5.8%) 82 (17.0%) 182 (37.7%) 113 (23.4%) 78 (16.1%)

10. If I have excess medicines, I will share my medicines with others 66 (13.7%) 105 (21.7%) 102 (21.1%) 123 (25.5%) 87 (18.0%)
Practice
1. I have unused medicines because I stop taking the medicines when I
feel better

16 (3.3%) 30 (6.2%) 66 (13.7%) 250 (51.8%) 121 (25.1%)

2. I dispose my medicines when the medicines have expired 4 (0.8%) 28 (5.8%) 46 (9.5%) 223 (46.2%) 182 (37.7%)
3. I have unused medicines because I experience unwanted side effects 45 (9.3%) 78 (16.1%) 123 (25.5%) 177 (36.6%) 60 (12.4%)
4. I dispose my medicines when I experience unwanted side effects 29 (6.0%) 85 (17.6%) 130 (26.9%) 158 (32.7%) 81 (16.8%)
5. I have unused medicines because my doctor has changed my
treatment

25 (5.2%) 63 (13.0%) 152 (31.5%) 176 (36.4%) 67 (13.9%)

6. I dispose my medicines when they smell bad, taste bad, or look bad 32 (6.6%) 41 (8.5%) 58 (12.0%) 202 (41.8%) 150 (31.1%)
7. I have unused medicines because I do not feel better as I have
expected

31 (6.4%) 104 (21.5%) 124 (25.7%) 166 (34.4%) 58 (12.0%)

8. I dispose my medicines when I have not stored them correctly and
my medicines turned bad

17 (3.5%) 36 (7.5%) 71 (14.7%) 252 (52.2%) 107 (22.2%)

9. I have unused medicines because I have not taken the medicines as
instructed/prescribed

42 (8.7%) 99 (20.5%) 114 (23.6%) 166 (34.4%) 62 (12.8%)

10. I keep medicines that I no longer require just in case I need them
in the future

21 (4.3%) 44 (9.1%) 78 (16.1%) 210 (43.5%) 130 (26.9%)

Result reported as frequency (%). (N = 483).
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Actual disposal practices of unused medicines

More than half of the respondents disposed of their
unwanted liquids (n = 264; 54.7%), tablets/capsules
(n = 367; 76.0%) and ointments/creams (n = 295; 61.1%)
medicines in rubbish bin (Table 4). As high as 42.9%
(n = 207) of the respondents disposed of their liquid
medicines by pouring down the sink while 20.7% (n = 100)
of the respondents flushed it down the toilet. This suggested
that there were a total of 63.6% (n = 307) of respondents
had personally disposed of their liquid medicines into the
domestic water system through the toilet or sink. Only 82
(17.0%), 135 (28.0%) and 64 (13.3%) of the respondents
returned their liquid, tablets/capsules and ointments/creams
medicines to pharmacy respectively.

Based on our results, most of the respondents (n = 334;
69.2%) have unwanted medicines at home which they plan
to dispose of. However, more than half of the respondents
(n = 301; 62.3%) admitted that they were not aware of the
proper methods of medicines disposal and 355 (73.5%) of
the respondents had never been advised by healthcare provi-
ders to return unused medicines to pharmacies.

Knowledge versus actual disposal practices of
unused medicines

A significant correlation was found between knowledge of
inappropriate disposal methods and their current practices.
Among those who do not know that disposing of solid
medicines in the garbage is unacceptable, as many as 85.7%
of them dispose of unused or expired medicines in the rub-
bish bin compared to only 67.9% of the respondents who
did so among those who knew that this was an inappropri-
ate disposal method (Table 5). Of those who realized it was
unethical to dispose of medicines by flushing down the

toilet, only 14.7% of them did so, compared to 35.6%
among those who did not know. Similarly, respondents who
understood it was not permissible to dispose of unused liq-
uid medicines down the sink are more likely to avoid doing
so in their actual practice (64.1% versus 31.2%).

While 80% (n = 383) of the respondents agreed that it is
acceptable to return or dispose of unused medicines to phar-
macies and healthcare facilities, only a small percentage of
those respondents returned their unused liquid medications
(18%; n = 69), tablets/capsules medications (29.8%;
n = 114) and ointments/creams medications (13.1%; n = 50)
to pharmacy and healthcare facilities for safe disposal.

Discussion

Unsafe drug disposal is always related to the environmental
issue, and the effects of improper disposal should be our
main concern. Our study found that those with knowledge
of inappropriate disposing methods tend to avoid doing so
in their actual practice. On the contrary, respondents who
were not aware of appropriate disposal methods tend to dis-
pose of unused medicines in the rubbish bin, flushing down
the toilet or pouring down the sink. The study finding is
consistent with the other studies[13,18] which showed that
knowledge and environmental awareness play an important
role in the practice of disposing of unwanted or unused
medicines.

Although most of the respondents in this study were
conscious that inappropriate methods of drug disposal can
contribute to harmful effects on the environment and
ecosystem as well as reckoned their responsibility, it is
regrettable to note that more than half of the respondents in
the current study thought that disposing of medicine by
throwing down the sink and flushing down the toilet is
acceptable. As a result, a significant number (63.6%) of the
respondents in this study disposed of their liquid medicines
via toilet or sink in the domestic water system. This could
be due to most of the respondents (75.6%) misunderstood
that wastewater treatment will remove most of the medici-
nes from the environment and ecosystem. This result is sim-
ilar to a survey done among students at a Malaysia
university, where about 62% of the participants get rid of
their unwanted liquid medicines into the domestic water
system by means of a toilet or sink.[16] In fact, all these
pharmaceutical products will be entering into the water sys-
tem through groundwater, streams, lakes and rivers, which
may pose major environmental hazards. Unfortunately,
pharmaceuticals are not entirely removable, even with the
most sophisticated and expensive water treatment technol-
ogy, unless if they fall under the detection limits.[19] Sew-
age treatment plants are not designed to deal with drugs,
but only remove contaminants from household and indus-
trial sewage. Eventually, all of these chemicals will lead to
environmental pollution and cause harm to human and
aquatic lives.[20]

Dispose of unwanted medicines in the rubbish bin is the
most popular method used for liquid, tablets/capsules and
ointments/creams medicines in the current study. This was
also the top choice in other studies conducted in

Table 4 Actual disposal method for each dosage forms and responses
to questions

Disposal methods Liquid
medicines

Tablets/
capsules

Ointments/
creams

Flushing it down the toilet 100 (20.7) 41 (8.5) 12 (2.5)
Pouring it down the sink 207 (42.9) 10 (2.1) 18 (3.7)
Return to pharmacy 82 (17.0) 135 (28.0) 64 (13.3)
Give away or donate to
friends/relatives/stranger

76 (15.7) 152 (31.5) 110 (22.8)

Dispose in rubbish bin 264 (54.7) 367 (76.0) 295 (61.1)
By burning 18 (3.7) 55 (11.4) 22 (4.6)
Dispose in biomedical waste
bin

75 (15.5) 85 (17.6) 62 (12.8)

Frequency, n
(%)

Aware of the proper methods of medicines disposal 182 (37.7)
Have been advised by healthcare providers to return
unused medicines back to pharmacy

128 (26.5)

Have unwanted medicines at home intended to
dispose

334 (69.2)

Result reported as frequency (%). (N = 483).
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Malaysia[13–15] and other countries such as Indonesia,[21]

Thailand,[22] India,[19,23–25] Afghanistan,[26] Pakistan,[27]

Saudi Arabia,[18,28,29] Kuwait[30] and Qatar.[31] This may be
due to rubbish bin disposal is the most convenient and easi-
est way for the public. However, this is not the best way to
dispose medicines, as it will increase landfill sites with other
solid waste, especially in Malaysia, where landfilling is the
leading practice in the management of solid waste,[32] which
may result in serious environmental and health hazards such
as drug abuse, toxicities and death.[33]

Our study showed that the majority of respondents
agreed with returning unused medicines to a local pharmacy
or healthcare facility. However, a very low percentage of
them returned their unused medications to pharmacy and
healthcare facilities for safe disposal in actual practice. In
fact, in the year 2010, Medication Return Program (MRP)
has been introduced by the Pharmaceutical Service Division,
Ministry of Health Malaysia as an effort to provide a safe
place for the public to dispose of unused medicines.[34]

Apparently, the service is not well known to the public as
the recent study in Sabah, Malaysia, also showed that only
half of the respondents had heard about MRP service pro-
vided by the pharmacy department and therefore the low
utilization rate of the service.[13] The study suggested that,
if the public is more aware of the MRP, they would be
more likely to opt for this method of disposing of unwanted
medicines as there was a significant association between
awareness and use of MRP.[13] This is consistent with other
studies in which respondents with knowledge of proper
methods of drug disposal tend to return unused drugs to the

pharmacy. On the other hand, studies have shown that the
majority of respondents who do not have knowledge of
proper methods for disposing of drugs are more likely to
throw unused drugs into the garbage bin and sink or gave
them away to other users than to return them to pharma-
cies.[15,18,22,26,28,29,35,36]

As a matter of fact, the current study found that the
majority of respondents agreed that media can affect will-
ingness to return unwanted medicines. It has shown that
education is a critical means of educating the public on
proper disposal methods. Surprisingly, however, most of the
respondents in the current study also reported that they have
never been advised by healthcare providers to return unused
medicines to pharmacies and that they are unaware of the
proper methods of medicines disposal, even though most of
them have unwanted medicines at home which they
intended to dispose of. It demonstrates a significant need
and crucial point for healthcare providers to focus on, espe-
cially pharmacists, playing an important role in educating
the public about MRP and proper ways of disposing of
unused medicines.

From a broader perspective, the government should orga-
nize more nationwide and awareness-raising campaigns
using various kinds of media to educate the public, taking
an example from the U.S. Food and Drug Administration,
where social media, radio and television have been used to
raise awareness among the public during public education
campaign launches to promote proper disposal of unused
opioid pain medicines.[37] It is also important for the gov-
ernment to review the current policies where medicines are

Table 5 Association between knowledge and actual practices of disposal of unused medicine

Actual disposal method Dosage forms Correct answer, n (%) Incorrect answer, n (%) Not sure, n (%) P value

Dispose in rubbish bin It is acceptable to dispose solid medicines (such as tablets, capsules and
patches) in the garbage.

Tablets/capsules Yes 167 (67.9) 126 (85.7) 74 (82.2) <0.001
No 79 (32.1) 21 (14.3) 16 (17.8)

It is acceptable to dispose creams and ointments in the garbage
Ointments/creams Yes 113 (57.4) 111 (62.7) 71 (65.1) 0.35

No 84 (42.6) 66 (37.3) 38 (34.9)
Flushing it down toilet It is acceptable to dispose medicines by flushing down the toilet

liquid medicines Yes 49 (14.7) 26 (35.6) 25 (32.9) <0.001
No 285 (85.3) 47 (64.4) 51 (67.1)

Tablets/capsules Yes 26 (7.8) 10 (13.7) 5 (6.6) 0.210
No 308 (92.2) 63 (86.3) 71 (93.4)

Ointments/creams Yes 7 (2.1) 1 (1.4) 4 (5.3) 0.258
No 327 (97.9) 72 (98.6) 72 (94.7)

Pouring it down the sink It is acceptable to dispose liquid medicines by throwing down the sink
liquid medicines Yes 109 (35.9) 66 (68.8) 32 (38.6) <0.001

No 195 (64.1) 30 (31.2) 51 (61.4)
Return to pharmacy It is acceptable to return or dispose unused medicines to a local pharmacy

or healthcare facility
liquid medicines Yes 69 (18.0) 7 (19.4) 6 (9.4) 0.215

No 314 (82.0) 29 (80.6) 58 (90.6)
Tablets/capsules Yes 114 (29.8) 12 (33.3) 9 (14.1) 0.026

No 269 (70.2) 24 (66.7) 55 (85.9)
Ointments/creams Yes 50 (13.1) 8 (22.2) 6 (9.4) 0.196

No 333 (86.9) 28 (77.8) 58 (90.6)

Result reported as frequency (%). (N = 483).
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highly subsidized or free in government hospitals, since evi-
dence shows that highly subsidized or free medicines are
associated with higher wastage of medicines.[3,4] The cur-
rent study also found that about half of respondents agree
or neutral that they will collect all the prescribed medicines
even if they have enough supply at home if the medicines
are free or heavily subsidized by the government. Indeed,
more resources need to be spent on multi-approaches, such
as increasing collection point in hospitals and pharmacies
and better coordination between patients, physicians and
pharmacists in order to reduce cost of medicines as well as
environmental and health hazards caused by improper drug
disposal practices.

This study has several limitations. First, only respondents
who were able to read and understand English were
included in the sample. Future study should translate the
questionnaire into the Malay and Chinese languages, in
which more prospective participants can be reached. Self-re-
porting of actual disposing practice by respondents may
have been subjected to recall and non-response bias where
the answers given by the respondents could not be verified.
This is the first study attempted to recruit respondents from
all regions across Malaysia, notwithstanding these limita-
tions. Information from the study will provide insights for
policymakers in the future when developing interventions to
enhance knowledge and improve the practice and attitude of
disposing of unused medicines in Malaysia.

Conclusion

This study found that knowledge and awareness of disposal
methods had a major impact on actual disposal practice. This
finding suggests that lack of knowledge and awareness is a
major factor in the improper disposal of unused medicines.
We also hope that the findings of the study will provide
insights for pharmacists and authorities to evaluate current
medication disposal programmes. There is an urgent need to
increase public awareness of the impact and consequences of
improper drug disposal on human health and the environ-
ment. Educational campaigns, guidelines and regulatory inter-
ventions on safe disposal of unwanted or unused medicines
need to be developed, and services such as MRP should be
promoted more effectively among the general public.
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