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ABSTRACT

Objectives: The aim of the study was to assess the knowledge of community pharmacies about recommended 
methods of drug disposal and hazardous effects of improper disposal of pharmaceutical waste and to determine 
the attitude as well as practice of community pharmacies about the proper disposal of pharmaceutical waste.
Methods: A cross-sectional study was performed with 139 community pharmacies in Karachi, Pakistan by 
using non-probability convenient sampling technique. Predesigned structured questionnaire was distributed 
to different community pharmacies in Karachi and filled questionnaires were collected after one day. Data 
was analyzed using SPSS 22.0
Results: About 65 (46.8%) of the participants reported to have a system for regularly removing the expired 
or unused drugs by returning them to contractors/distributors. More than half 86 (61.9%) of the participants 
disposed of solid, liquid, semi-solid, controlled, and p-listed drugs in the rubbish bin. Approximately half of 
the participants believed that standard method for disposal of solid, liquid, semi-solid, controlled, and p-listed 
drugs is by flushing them down the toilet/sink.
Conclusion: Our study showed that knowledge and practices of community pharmacies regarding disposal 
of unused and expired medicines were not satisfactory. However, most of the participants were well aware 
of the harmful effects caused by improper disposal of pharmaceutical waste on environment and showed 
positive attitude towards learning safe methods of management and disposal of unused and expired drugs.
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INTRODUCTION
Environmental pollution is one of the biggest threats 
which the world is facing today. One of the major 
contributing factors is improper disposal of unused 
and expired medications which is causing water as 
well as land pollution. It is adversely affecting the 
environment, health of human beings and animals1,2. 
Different types of drug preparations include solid 
(tablets), liquid (syrups) and semi-solid (ointments) 
formulations3,4. Drugs such as opioids, stimulants, 
hallucinogens, anabolic steroids capable of causing 
addiction and substance use disorder are classified as 
control drugs5,6. P-listed drugs such as warfarin, nicotine

patches, and physostigmine are classified as acutely 
toxic drugs that can cause death and irreversible illness 
even at low doses7.

In many countries, the recommended method to dispose 
of unused and expired medicines is to return them to 
pharmacies. However, it will be beneficial only if 
pharmacists also dispose them in a proper manner8,9. 
Improper disposal of medicines produces a lot of 
harmful effects in man and animals which may include 
accumulation of pharmaceutical residues in body after 
drinking contaminated water, poisoning in children 
and adults, antibiotic resistance, production of deadly 
mutant bacterial strains, substance use disorders, 
infertility in fishes, which will ultimately lead to 
disturbance in food chain etc10,11.

The common methods of disposal of expired medicine 
are reported to be throwing them either into toilet, sink, 
or garbage12,13. Different studies reported well-
established policies and programmes in developed 
countries for proper disposal and management of
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pharmaceutical waste, whereas, developing countries 
lack such programmes8,9. A study in Ethiopia reported 
flushing medicines down the toilet/sink as the common 
disposal practice14.

According to a study in India, most of the leftover 
drugs belonging to different dosage forms were returned 
to the distributor, whereas one third of the pharmacists 
did not know the correct method to dispose of drugs15. 
Moreover, only a few studies in Pakistan and 
Afghanistan reported the practices of general public 
regarding pharmaceutical waste management16,17.

According to the World Health Organization (WHO), 
a pharmacist is a caregiver, the decision maker, 
communicator, manager, lifelong learner, teacher, and 
leader18. To the best of our knowledge, no study has 
been conducted until now in Karachi considering the 
practices of community pharmacies regarding drug 
disposal. Therefore, the present study was aimed to 
assess the knowledge of community pharmacies about 
hazardous effects of improper disposal of 
pharmaceutical waste and to determine the attitude as 
well as practices of community pharmacies about the 
proper disposal of pharmaceutical waste.

METHODOLOGY
A descriptive cross-sectional study was conducted 
during June, 2020 with a total of 139 community 
pharmacies in Karachi by using non-probability 
convenient sampling technique. Ethical approval was 
obtained from Institutional Review Board of Jinnah 
Sindh Medical University (JSMU/IRB/2020/-301) and 
written informed consent was acquired before data 
collection. All consenting pharmacists/pharmacy 
technicians from Karachi practicing for the minimum 
duration of at least three years and aged more than 25 
years were enrolled in our study whereas, all non-
consenting pharmacists/pharmacy technicians and 
participants with ages less than 25 years were excluded. 
Data was collected by distributing a predesigned 
structured questionnaire to different community 
pharmacies in Karachi and filled questionnaires were 
collected after one day. The questionnaire was prepared 
after extensive literature review from Google Scholar 
and comprised four parts. The first part included socio-
demographic data (age, gender, education, number of 
years for which he/she is practicing as pharmacist). 
Second part comprised their knowledge and attitude 
about the recommended methods of drug disposal. 
Third section inquired about hazards of improper 
methods of drug disposal. The fourth part included 
current practices of community pharmacies regarding 
disposal of unused and expired medication.

Sample size was obtained using Open EPI software 
(www.openepi.com/Menu/OE_Menu.htm ) Using 
confidence interval of 95% (z score=1.96) 90%15 as 
prevalence from previous study and 5% allowable error 
of known prevalence, sample size obtained was n=139.

Data was analyzed using SPSS version 22.0. Descriptive 
statistics were used to determine mean and standard 
deviation for numerical variables. Categorical variables 
were expressed in frequency and percentages.

RESULTS
A total of 139 pharmacists/pharmacy technicians 
practicing in Karachi were included in our study. The 
majority 138 (99.3%) of the participants were males 
aged between 25-35 year. Mean age with standard 
deviation was 36.0±8.7. Most 93 (66.9%) of the 
respondents were practicing for less than 10 years. 
More than half 82 (58.9%) of the participants were 
neither graduates nor diploma holders. Less than half 
68 (48.9%) of the participants were taught different 
disposal techniques during graduation/diploma whereas, 
approximately one-third of the participants felt the 
need to learn more about safe and environment friendly 
techniques for pharmaceutical waste disposal. (Table 
1-2)

The frequency of enquiry from customers about advice 
on drug disposal was received in the frequency of 
never 50 (36.0%), sometimes 72 (51.8%), and always 
17 (12.2%). (Table 1) More than half 98 (70.5%) of 
the participants took help of pharmaceutical sales 
representatives to get updated information for disposal 
of unused or expired medications. (Figure 1) 

However, knowledge about recommended method of 
disposal of different dosage forms was inadequate as 
approximately half of the participants believed that 
standard method for disposal of solid, liquid, semi-
solid, controlled and p-listed drugs is by flushing them 
down the toilet/sink. More than half of the participants
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Figure 1: Different Sources of Updated Information for 
Participants Regarding Disposal of Pharmaceutical Waste N (%)
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are aware of drug take back system whereas 
approximately one-third reported that they do not take 
back unused or expired medicines from the customers. 
(Table 1)

Knowledge of participants regarding environmental 
impact of improper pharmaceutical waste disposal was 
satisfactory. Many 115 (82.7%) participants admitted 
that improper drug disposal is linked to environmental 
pollution and contamination of drinking water. 
Furthermore, 101 (72.7%) reported that it also causes 
antibiotic resistance. Some of them 79 (56.8%) reported 
incineration as unfavorable method for pharmaceutical 
waste disposal. (Figure 2)

More than one-third of the participants asked for a 
proper system to regularly remove the expired or 
unused drugs by returning them to contractors/ 
distributors. However, approximately half of the 
participants practiced disposing of solid, liquid, semi-
solid, controlled and p-listed drugs in the rubbish bin. 
(Table 2, Figure 3) More than half of the participants 
reported educating general public as the best way to 
minimize pharmaceutical waste. (Table 1)
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Figure 2: Knowledge of Participants Regarding Environmental 
Impact of Improper Pharmaceutical Waste Disposal N (%)

Figure 3: Different Methods of Disposal for Unused and 
Expired Medicines Practiced by Community Pharmacies N (%)

Table 1: Sociodemographic Data and Knowledge of Pharmacists/
Pharmacy Technicians About Recommended Methods of Drug Disposal:

Variables:
Age group:
·	 25-35
·	 36-45
·	 46-55
·	 56-65
Gender:
·	 Male
·	 Female
Number of practicing years:
·	 Less than 10 years
·	 11-20 years
·	 21-30 years
·	 31-40 years
·	 Over 40 years
Qualification:
·	 Graduation in pharmacy
·	 Diploma in pharmacy technician
·	 Others
Medicine disposal techniques were taught 
during graduation/diploma:
Did customer ever enquire about advice 
on drug disposal:
·	 Never 
·	 Sometimes
·	 Always
Customer returned unused or expired 
medication:
We do not take back unused or expired 
medications:
I know about drug take back system:
Recommended method to dispose of 
solid dosage forms:
·	 By disposal in landfills
·	 By incineration
·	 By flushing the medicine 	

down the toilet/sink
·	 Take back system
·	 Don’t know
Recommended method to dispose of 
liquid dosage forms:
·	 By disposal in landfills
·	 By incineration
·	 By flushing the medicine 	

down the toilet/sink
·	 Take back system
·	 Don’t know
Recommended method to dispose of 
semi-solid preparations:
·	 By disposal in landfills
·	 By incineration
·	 By flushing the medicine 	

down the toilet/sink
·	 Take back system
·	 Don’t know
Recommended method to dispose of 
controlled drug preparations:
·	 By disposal in landfills
·	 By incineration
·	 By flushing the medicine 	

down the toilet/sink
·	 Take back system
·	 Don’t know
Recommended method to dispose of 
p-listed drugs:
·	 By disposal in landfills
·	 By incineration
·	 By flushing the medicine 	

down the toilet/sink
·	 Take back system
·	 Don’t know
Best way to minimize pharmaceutical waste:
·	 By drug take back system
· By donation
· By educating general public
· First sell drugs nearing expiry dates

N(%)

75(54.0)
44(31.7)
17(12.2)
3(2.2)

138(99.3)
1(0.7)

93(66.9)
37(26.6)
5(3.6)
3(2.2)
1(0.7)

20(14.4)
37(26.6)
82(58.9)
68(48.9)

50(36.0)
72(51.8)
17(12.2)
70 (50.4)

69(49.6)

87(62.6)

32(23.0)
12(8.6)
70(50.4)
1(0.7)

24(17.3)

32(23.0)
7(5.0)

67(48.2)

1(0.7)
32(23.0)

29(20.9)
9(6.5)

63(45.3)

1(0.7)
37(26.6)

31(22.3)
11(7.9)

63(45.3)

1(0.7)
33(23.7)

33(23.7)
11(7.9)

56(40.3)

1(0.7)
38(27.3)

17(12.2)
19(13.7)
74(53.2)
29(20.9)

Mean± SD

(36.0±8.7)

 M: F ratio
(138:1)

(10.4±7.3)
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DISCUSSION
Unused and expired medicines should be disposed of 
properly to avoid accumulation of toxic and harmful 
residues in the environment. As they are potentially 
harmful substances, improper disposal could cause 
toxicity in human beings and animals19,20. In Pakistan, 
there is limited literature on methods used by 
community pharmacies for management of 
pharmaceutical waste. The present study was designed 
to assess the knowledge of community pharmacies 
about hazardous effects of improper disposal of 
pharmaceutical waste and to determine the attitude as 
well as practice of community pharmacies about the 
proper disposal of pharmaceutical waste.

Results of our study showed that most of the community 
pharmacies do not have proper system for disposal of 
unused and expired medications and there is lack of 
knowledge about proper pharmaceutical waste disposal 
among pharmacists/pharmacy technicians. The best 
way to dispose of most types of old, unused, or expired 
medicines both prescribed and over the counter is to 
drop off the medicine at a drug take back site, location, 
or programme immediately. If it is on the FDA flush

list, it should be immediately flushed. If it is not on 
flush list then it ought to be removed from original 
container and be mixed with any undesirable substance 
such as coffee grounds or kitty litter and placed in a 
sealable bag, empty can or other container to prevent 
any leaking of the drug. Controlled drugs such as 
opioids should be flushed to reduce unintentional or 
illegal use. Studies reported that environmental effects 
caused by flushing of FDA approved medicines are 
insignificant21.

In the present study, majority of the pharmacists/ 
pharmacy technicians believed that flushing all 
medicines down the toilet/sink (whether solid, liquid, 
semi-solid or controlled dosage forms and p-listed 
drugs) is the recommended method of disposal. This 
finding confirmed an inadequate knowledge of 
participants regarding recommended methods of drug 
disposal. However, if drug take back programmes are 
not available, some medications listed by FDA can be 
disposed of in toilet/sink22.

Most of the respondents were not taught about the 
recommended disposal techniques during graduation 
or diploma courses. Pharmaceutical sales representatives 
were considered as the guiding source for disposal of 
unused and expired medications followed by textbooks, 
workshops, and research journals. This is in contrast 
to a study conducted in India which showed workshops 
as the most common source of updated information 
regarding disposal of pharmaceutical waste15.

Pharmaceutical residues enter the environment through 
primary route which is unintentional and unavoidable 
by means of excretion and bathing and secondary route 
i.e. disposal of pharmaceutical waste into trash and 
sewerage. Humans as well as aquatic animals are 
exposed to these trace residues as even modern water 
treatment plants do not remove them completely8,14. 
Non-steroidal anti-inflammatory drugs, hormones and 
antibiotics are the drugs that adversely affect the 
ecosystem16. Studies have reported that flushing of 
antibiotics down the toilet/sink causes mutations in 
different bacterial strains ultimately leading to antibiotic 
resistance. Improper disposal of oral contraceptive pills 
containing estrogen cause infertility in fish leading to 
disturbances in food chain. Controlled drugs such as 
opioids, stimulants, hallucinogens, anabolic steroids 
disposed of in rubbish bin may lead to substance use 
disorders8,10,11,20. Most of the participants in our study 
also agreed that improper pharmaceutical waste 
management is harmful for our environment and 
ecosystem and they would like to learn more about 
safe and environment friendly techniques for disposal 
of unwanted medicines. Only some of the participants
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Table 2: Practices and Attitude of Pharmacists/Pharmacy 
Technicians Regarding Pharmaceutical Waste Disposal:

Variables:
1-How would you dispose of solid 
dosage forms?
·	 In the rubbish bin
·	 In the sink/toilet
·	 By incineration
·	 Send back to pharmaceutical 	

distributors or contractors
2-How would you dispose of liquid 
dosage forms?
·	 In the rubbish bin
·	 In the sink/toilet
·	 By incineration
·	 Send back to pharmaceutical 	

distributors or contractors
3-How would you dispose of semi-solid 
preparations?
·	 In the rubbish bin
·	 In the sink/toilet
·	 By incineration
·	 Send back to pharmaceutical 	

distributors or contractors
4-How would you dispose of controlled 
drug preparations?
·	 In the rubbish bin
·	 In the sink/toilet
·	 By incineration
·	 Send back to pharmaceutical 	

distributors or contractors
5-How would you dispose of P-listed drugs?
·	 In the rubbish bin
·	 In the sink/toilet
·	 By incineration
·	 Send back to pharmaceutical 	

distributors or contractors
6-I would like to learn more about safe 
and environment friendly techniques for 
pharmaceutical waste disposal.

N(%)

79(56.8)
18(12.9
12(8.6)
30(21.6)

65(46.8)
6(4.3)
13(9.4)
55(39.6)

62(44.6)
8(5.8)
8(5.8)
61(43.9)

61(43.9)
5(3.6)
10(7.2)
63(45.3)

66(47.5)
4(2.9)
10(7.2)
59(42.4)

50(36.0)
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agreed that incineration is not an eco-friendly way to 
dispose of unused and expired medications. Studies 
showed that incineration is the most environmentally 
friendly method of pharmaceutical waste disposal 
however, it is prohibited in case of inhalers14,21.

Very few pharmacists in our study expressed drug take 
back programme as the best way to minimize harmful 
effects of pharmaceutical waste on environment and 
ecosystem. However, majority of respondents were of 
the opinion that educating general public is the best 
possible solution to avoid pharmaceutical waste. Our 
findings are similar to study conducted in Ethiopia 
where only 1% of the respondents believed that 
returning unused and expired drugs to the pharmacies 
would be the best way to minimize pharmaceutical 
waste8. The purpose of drug take back programme is 
to help recipients in properly disposing of their 
prescribed and over the counter medications in order 
to avoid addition of harmful pharmaceutical residues 
in the environment. People should not buy medicines 
in excess and unused medications should be returned 
to pharmacies immediately or should be donated to 
hospital emergency departments.

Most of the pharmacists in our study reported disposal 
of different types of drugs in rubbish bin which is 
similar to practices of general public in Pakistan16 and 
India23,24 whereas, controlled drug preparations were 
sent back to pharmaceutical distributors or contractors. 
It might be because only some of the respondents had 
ever received proper training on pharmaceutical waste 
management. In Nepal, most of the unused and expired 
medicines were disposed of via municipal garbage 
truck whereas, some of the participants also discarded 
them into garbage dumps and informal waste 
collectors25.

Our study also observed that most of the community 
pharmacies did not take back unused and expired drugs 
from the customers probably because they were unaware 
about drug take back system. However, community 
pharmacies following drug take back system reported 
that they return unused or expired medications to the 
distributors or contractors six months before expiry 
therefore, medicines brought by customers with expiry 
date of less than six months were not accepted. 

Our study findings emphasized the need for 
development of programmes and policies to ensure 
collection of unused and expired medicines from general 
public and community pharmacies and then 
subsequently disposing them in an environmentally 
friendly manner.

LIMITATIONS:
Some of the participants might not have reported actual 
practices due to the fear of being exposed for 
unprofessional conduct. Findings of our research cannot 
be generalized as it is a single center study.

CONCLUSION
We conclude that knowledge and practices of 
community pharmacies regarding disposal of unused 
and expired medicines is not satisfactory. However, 
most of the participants are well aware of the harmful 
effects caused by improper disposal of pharmaceutical 
waste on environment and showed positive attitude 
towards learning safe methods in order to properly 
dispose of unused and expired medications. Proper 
system is required for collection of old, unused, expired 
medicines with subsequent disposal according to 
guidelines.
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