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Introduction  
Unwanted medications include expired,   
unused, spilt and contaminated                        
pharmaceutical products, drugs, vaccines 
and sera that are no longer required and 
need to be disposed of appropriately.           
The World Health Organization (WHO)  
recommends that unwanted medications 
should never be used and should always 
be considered as pharmaceutical wastes.1 

The main source for piling up these          
unwanted or expired medications at home 
are over the counter (OTC) medicines 
bought for a previous illness and stored at 
home for future use. Those medicines may 

accumulate due to many reasons including 
medication misuse, poor medication                
adherence, and changes in therapy,            
comp lex  med ica t i on  reg imens ,                     
polypharmacy and patient death.2,3               

Disposal of unwanted medications at home 
by rinsing them down a sink, flushing         
them down a toilet, or throwing them in           
the garbage are commonly followed             
approaches.4,5 Generally, pharmaceutical 
wastes that are disposed in the garbage or, 
rinse in the sink or flushed down the toilet, 
ends up in the water system and have           
a potential risk on the ecosystem as they 
could reach the underground water.6               

Background and objective: Unwanted and expired medications are accumulated at the 
homes and the community Pharmacies due to many reasons. Improper disposal and        
its hazardous impact on the environment is one of the major issues. This study aimed to 
identify the currently followed methods of disposing expired/unused medications at the 
homes and the community pharmacies and to report the response of the pharmacists        
regarding disposal of medications in Sulaimani city.  
Methods: This study was carried out between July 2015 and February 2016. A total of 145 
houses and 62 pharmacies were observed utilizing a self-administered questionnaire.          
All expired/unwanted drugs were quantitatively analyzed.  
Results: The results revealed that 95.2% of respondents throw away their unwanted         
pharmaceuticals in the garbage. Around 41% of respondents showed their awareness of 
the potential harm to the environment by improper disposal of medication while 59.3% 
were unaware. Most participants (91%) believed that returning expired/unused medications 
to a community pharmacy is a proper way for disposal of them. Around 39% of the             
community  pharmacies throw away the expired medications in the garbage, while 46.8% 
of them returned them to the suppliers. Additionally, 58.1% of the community pharmacists 
agreed to use their workplace as a collection point for collecting expired/unused             
medications. 
Conclusion: High amount of expired/unused medications were kept in the households that 
necessitate establishing a procedure for disposal that ensures safety to human and             
environment. There was good interest in the collection of unused medications for proper 
disposal in the community pharmacies. 
Keywords: Medication disposal; Expired medication; Community pharmacy; Safety. 
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water may bring resistance.14 Standard  
protocols for drug disposal in many              
countries have not yet been established. 
Although one of the recommended           
methods for household expired drug       
disposal in many countries is to return 
them to community pharmacies, currently, 
little data exists on how unused               
medications are disposed of after they 
have been returned to pharmacies.15 The 
present study reports the response of the 
community pharmacists regarding disposal 
of medications, and identify the currently 
followed methods of disposing expired/
unused medications at homes and             
community pharmacies in Sulaimani city.  
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Active pharmaceutical ingredients are           
environmental contaminants and can find  
their way into drinking water sources 
through human excretion and improper 
drug disposal.7 According to the Food and 
Drug Administration (FDA), few drugs 
should be flushed down the toilet because 
they can pollute the water supply, and 
some medicines are extremely hazardous. 
Unfortunately, current water treatment        
systems do not remove many                              
pharmaceuticals from drinking water.8,9 

Moreover, hospitals and other healthcare 
establishments also generate wastes, of 
which chemicals and pharmaceuticals           
account for about 3% of the total               
healthcare waste.10 Many pharmacists are 
unaware of the proper way to dispose 
waste medication in their pharmacies,          
and indeed they ad-vised patients to         
undertake their own disposal in a manner 
that was, unintentionally, environmen-tally 
unsafe.11 Currently few literature describe 
the methods and protocols used                  
by pharmacies to dispose of unused           
medications. Awareness towards improper 
disposal of medicines (pharmaceuticals) 
and its hazardous impact on the                     
environment is one of the major issues 
which is neglecting but needs to be              
focused.6 Pharmacovigilance became well 
accepted and practiced in the developed 
world. However and despite this                
achievement worldwide, the effect of         
drug use on the environment remains      
unaddressed.12 Ecopharmacovigilance can 
be defined as a science and activities          
concerning detection, assessment,               
understanding, and prevention of adverse 
effects or other problems related to            
the presence of pharmaceuticals in the  
environment, which affect human and other 
animal species.13 Additionally, numerous 
medications have been found in trace 
amounts in groundwater, surface bodies of 
water, and in recent years, the existence of 
pharmaceuticals and their metabolites in 
water has been recognized as potentially 
dangerous. Continuous exposure to low 
dose of antimicrobials through drinking       

This cross-sectional study was carried out 
in Sulaimani city, Kurdistan region-Iraq 
from July 2015 to February 2016. The  
Ethical Committee at Sulaimani University, 
Faculty of Medical Sciences has approved 
the study. The study conducted in two 
parts; the first part aimed to identify the 
methods of disposing of expired/unused 
medications at homes utilizing one-page 
self-administered questionnaire as the         
instrument to gather information on        
disposal practices for unused and          
unwanted medications. One hundred and 
forty five houses were randomly selected 
from different geographical locations in  
Sulaimani city. The demographical data  
for the respondents were recorded in             
a suitable designed form including age, 
sex, educational level, and the currently 
followed procedure of disposal. All expired 
and unwanted drugs were collected from 
each house after the interview; the               
returned drugs were counted and                 
categorized according to British National 
Formulary (BNF). In the second part,           
another questionnaire, specially formulated 
for the community pharmacists to record 
the methods currently followed in disposing 
expired or unused medications in their 
workplaces. The outcome of the questions 
expected to show whether the community 
pharmacists are ready to consider their        
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workplace as a spot for gathering expired/
unused medications from the community.  
Descriptive statistics were used to analyze 
the results by using SPSS (version 23).  

Results  
A total of 145 houses and 64 community 
pharmacies were surveyed during the 
study period. Two pharmacists were           
refused to participate in the study. Among 
the 145 respondents from all the houses; 
38 (26.2%) were male and 107 (73.8%)        

were female. The mean age of the                 
respondents was 33.4±12.3 and their          
education levels varied from illiterate 
(24.1%), primary school (7.6%), secondary 
school (11.7%), institute graduate (23.4%) 
and university graduate (33.1%).            
Among the 62 respondent pharmacists,          
52  (83.9%) have ten or less than ten     
years of experience, 3 (4.8%) have 11 to 
20 years and 7 (11.3%) have 21 to 30               
years of experience as shown in Table 1.  

Table 1: Demographic data of the participants.  

Variable and Categories Number of 
responses % Mean±SD 

Public Setting n= 145   

Respondents’ age (years)     33.4±12.3 

Education Level   

Illiterate 35 24.1   

Primary School 11 7.6   

Secondary School 17 11.7   

Institute Graduate 34 23.4   

University Graduate 48 33.1   

Gender   

Male 38 26.2   

Female 107 73.8   

Community Pharmacy Setting n= 62   

Gender   

Male 37 59.7   

Female 25 40.3   

Years of experience as a pharmacist   

£ 10 52 83.9   

11-20 3 4.8   

21-30 7 11.3   
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Figure 1: Disposal methods of expired/unused medications by the housekeepers in         
Sulaimani city.  

Regarding the practice of expired               
medication disposal, the results of           
the current study revealed that the              
common way of getting rid of unwanted 
pharmaceuticals in the homes was              
throwing them away in the garbage 
(95.2%) (Figure 1) without following                 

instructions of the disposal, as mentioned 
by the FDA. The respondents who showed 
their awareness about improper disposal of 
medications to environment represent 
40.7%versus those who were unaware 
(59.3%) as shown in Figure 2.  

Figure 2: Awareness of the potential risk for the environment caused by improper             
medication disposal.  
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The present study revealed that few cases 
(4.1%) of accidental poisoning had been 
reported due to the presence of expired/
unused medication in the homes (Figure 3).  
Furthermore, the participant’s response 
toward receiving instruction or guideline on 
proper disposal of expired medications was 
negative, 80.7% of them have not been  
advised by any health professionals,         
including physicians or pharmacists.               

Additionally, expired medications that were 
kept in most of the homes have never been 
recorded nor collected by any agency prior 
this study. This finding has been supported 
by 92.4% of participants. Moreover,           
a significant number of participants (91%) 
was more likely believed that                         
returning  expired/unused medications to         
a community pharmacy nearby their homes 
is a proper way for their disposal (Table 2).   

Table 2: Participants approaches toward disposal of expired/unused medications (n=145).  

Participants response Number % 

Not receive advice from medical provider on proper disposal 
of medication 117 80.7 

Expired medications have never been recorded nor collected 
by any agency prior this study 134 92.4 

Suggest community pharmacy as a collection point for       
expired medications for proper disposal of them 132 91.0 

Figure 3: Reported accidental poisoning by expired/unused medications in homes.  
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In the first part of this study, we aimed         
to quantitatively analyze the expired and 
unwanted medications in the surveyed 
houses. The results showed that out of 145 
visited houses, these types of medications 
were found only in 37.9% of them, while 
the rest (62.1%) threw away the unused 
medications in the garbage prior to the        

interview time. Quantitative analysis of the 
collected expired/unwanted medications 
from houses includes the number of items, 
dosage forms, their pharmacological          
categories and the total quantity of the 
solid dosage form and total units of the  
liquid dosage form (Tables 3 and 4).  

Table 3: Quantity and number of items found in participant's home based on the dosage 
form. 

Dosage Form Number of items % Quantity 

Tablets and Capsules 90 72.6 4448 

Injectable 6 4.83 39 

Syrup/Suspension 6 4.83 40 

Topical Ointment/Cream 15 12.1 79 

Others 7 5.64 86 

Table 4: Quantity and categories of expired solid dosage form medicines found in the           
participant’s homes in Sulaimani city (total quantity= 4448).  

Drug Category Number of 
items Quantity (%) 

Antibiotics 15 426 9.6 

Gastrointestinal 11 648 14.6 

Analgesic and Non-Steroidal Anti-inflammatory 8 633 14.2 

Tonics and Supplements 13 734 16.5 

Antihistamines 11 479 10.8 

Hormones 7 486 10.9 

Bronchodilators 2 88 1.97 

Antihypertensive and cardiovascular 7 232 5.2 

Anticoagulant and antiplatelet 3 186 4.18 

Antihyperlipidemic 1 110 2.5 

Central nervous system 5 161 3.6 

Miscellaneous 7 265 5.95 

Total 90 4448 100 
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The total quantity of the solid dosage          
form collected from the surveyed houses 
was 4448 tablet or capsules; most of         
the collected drugs were tonics and           
supplements (16.5%); then gastrointestinal 
drugs (14.6%) and analgesics (14.2%). In 
the second part of this study, the obtained 
results from the community pharmacies       
on disposal practice of expired /unused 
medications in workplace revealed that 
38.7% of the community pharmacies throw 
away their expired medications in the       
garbage, while 46.8% return them to the 
suppliers (drug stores), and 1.6% destroy 
the expired medications in DOH-incinerator   

(Figure 4). Additionally, 58% of the         
community pharmacists involved in the  
current study encouraged a safe drug       
take-back program for the collection of   
expired/unused drugs, and they agreed to 
use their workplace as a collection point for 
expired/unused medications from houses 
nearby their pharmacy for proper disposal. 
On the other hand, 19.4% and                   
22.6% of the pharmacists recommended 
governmental hospital pharmacies and 
health centers respectively, for the             
collection of the expired medications from 
homes (Table 5).  

Table 5: Community pharmacist's approaches toward Drug Take-Back Program for the 
collection of expired/unused medications (n= 62). 

Pharmacists approach No. (%) 

Pharmacists who agreed to use their pharmacy as a collection 
point for expired medication from houses nearby their pharmacy  
for proper disposal 

36 58.0 

Pharmacists who recommended governmental hospital pharmacies 
for collection of expired medication 12 19.4 

Pharmacists who recommended health center pharmacies for           
collection of expired medication 14 22.6 

Total 62 100 

Figure 4: Disposal methods of expired/unused medications in community pharmacies in 
Sulaimani city.  
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Large quantities of unused or expired drugs 
have been documented in the community. 
This is common in developing countries,  
as self-medication is high and medicines 
are usually kept for re-use in the situation 
of a similar illness or to give it to                  
someone else who might have a similar 
problem with them.16 This excess of           
residential pharmaceuticals leads to            
serious health and safety problems,            
significant opportunities for unintentional 
poisonings of children in the home,             
illegal distribution, substance misuse or 
abuse, and environmental contamination.17 

Medication disposal habits are influenced 
by environmental awareness, availability of 
official state guidelines, dosage form, social 
and cultural attitudes. A huge pileup of     
expired and unused pharmaceuticals in the 
medicine cabinets among public reflects 
ignorance regarding disposal techniques 
and how drugs affect the environmental 
health.18 In the present study, massive 
quantities of expired and unwanted             
medications were collected from homes 
that were thrown away in unfriendly           
environmental methods of disposal. The 
most frequently collected expired and        
unused medications from the houses       
enrolled in the current study were              
tonics and supplements, gastrointestinal, 
analgesic and non-steroidal anti-
inflammatory drugs, hormones and                
antihistamines; the common approach fol-
lowed for disposal of those medications          
at houses was throwing them away in the 
garbage (95.2%). Although such disposal 
practice is unsafe for people’s health as 
well as for the environment, many countries 
follow this method to get rid of                     
unwanted medications.3,19 The present 
study conducted in Sulaimani, a city in  
Iraqi Kurdistan where the environmental 
monitoring and protection is not fully          
evaluated. The conformal guideline for         
disposal of expired medications and         
medical wastes exist only in governmental 
healthcare settings, including hospitals and 
healthcare centers, issued by Ministry of      

Health (MOH). However, this MOH              
guideline has neither specific rules for         
receiving and disposal of expired and       
unwanted medication of the public nor 
does the region have any take-back          
program that accepts unwanted                
medications from the public as many  
countries do. Based on the municipality 
procedures of disposal in Sulaimani and 
the area surrounding the city, the garbage 
is sent to Tanjaro area, south of                     
the city in which there is no appropriate 
method for disposal of such wastes.             
The active ingredients in the disposed 
pharmaceuticals may find their way to the 
underground water and ecosystem.20       

Although the present study did not           
determine the concentration of the active 
ingredients in the ecosystem, the finding  
of other studies indicates that their              
concentrations are negligible.  However, 
long-term exposure to even low levels of 
multiple medications could be hazardous. 
Several types of drugs including antibiotics, 
anticonvulsants, mood stabilizers and sex 
hormones have been found in the drinking 
water consumed by millions of people,21 
and traces of pharmaceuticals have             
been detected in soil, ground water,            
surface  water, and drinking water.15,22       

The presence of an official guideline for 
proper disposal of expired and unwanted 
medications has a major influence on       
how people in public dispose of their          
pharmaceutical wastes.23 The present 
study focused on another aspect of          
ecopharmacovigilance, which is awareness 
of public regarding the impact of improper 
disposal of the expired or unwanted           
pharmaceutics on the environment, A           
significant number of housekeepers were 
unaware about the potential risks of            
improper disposal of expired medication on 
environment, as most of them (80.7%)            
had not received any advice from health 
care professionals including physicians, 
pharmacists and nurses regarding the 
proper way of disposal. The obtained             
result is consistent with the study done by  
Aditya24 on safe medication disposal,           

Discussion 
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which states that 92% of respondents had 
never received any advice on drug          
disposal. Meanwhile, other studies25,26 
showed that only 20% to 30% participants 
had received previous advice on safe    
medication disposal by a health care          
provider, and there is a role for patient  
education about proper disposal of unused 
and expired medications. We suggest that 
community pharmacies could play a vital 
role to decrease the environmental impact 
of disposing expired medication, both in 
public and community pharmacies, by          
assigning the community pharmacy as a 
collection point for the unused medication 
belong to the public. A significant number 
of the participants does agree with the   
idea that community pharmacy could be 
the best place for collecting expired           
medications for proper disposal. The          
obtained results were parallel with the 
study carried out in Kuwait,27 which            
states that 54.0% of participants thought 
that a system of taking medicines to           
pharmacies for safe disposal would be            
favorable. Many approaches to medication 
disposal are implemented in many             
countries, which play significant roles in 
reducing delivery of pharmaceuticals to the 
environment. Additionally, many forms of 
drug collection systems on the national, 
state, or local levels were implemented in 
about 30 countries, and the methods used 
for the collection of expired and unwanted 
medications vary among them. However, 
community pharmacies play a central           
role in the collection of these unwanted 
medications.6 In Iraq and particularly           
in Sulaimani city, basic education on              
appropriate disposal of unused medicines 
is lacking. Expired and unused medications 
are not returned to pharmacies for           
appropriate disposal similar to that followed 
in other developed countries.28 The current 
observation on disposal of expired or        
recalled medications in the community 
pharmacies also clarifies that there is             
no conformal guideline or method that 
pharmacist should follow in the disposal        
of pharmaceutical wastes and expired         

Conclusion 
In Sulaimani city, high amount of expired/
unused medications were kept in the 
households that necessitate establishing          
a procedure for disposal that ensures 
safety to human and environment. There is 
good interest in the collection of unused 
medications for proper disposal in the    
community pharmacies. Moreover, there is 
an urgent need for adopting a guideline         
by the healthcare authority to support the 
present findings.  

medications. More than half of the              
community pharmacists enrolled in the 
study encouraged the idea of returning  
unused medication to community                
pharmacies. They agreed to consider their 
workplaces as a collection point for expired 
medications as a way of proper disposal, 
although some of them recommend        
governmental setting such as hospital         
and healthcare center pharmacies as a 
better place for the collection of expired 
medication of public. The practice of          
sending waste medications in many         
countries, such as Sweden, to phar-macies 
for the destruction of active ingredients  
utilizing high-temperature incineration is 
common.29 This disposal and destruction 
system is state-controlled in conjunction 
with the nationwide pharmaceutical           
wholesaler and overseen by the Swedish 
Phar-maceutical Society. On the other 
hand, not all United State pharmacies        
accept returned medications, particularly 
controlled drugs.6 Similar attitudes                     
and practices in pharmacies are                 
common worldwide that increase the          
pharmaceuticals entering the environment 
in addition to that arising from direct             
household disposal.23 The present study 
did not perform qualitative detection of 
pharmaceuticals in the environment, which 
was necessary to confirm the detrimental 
effect of pharmaceutical wastes to the  
ecosystem.  
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