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Abstract

Inappropriate disposal of stored medications leads to an increased 
risk of environmental toxicity. This study aims to examine practices 
of Jeddah residents with regard to disposing unused and/or expired 
medications and to view their opinions about the presence of drug 
take-back centres. Over a 3-month period, 771 participants completed 
an online questionnaire, that focused on disposal methods and the 
importance of having drug retrieval centres. The data demonstrated 
that 91.57% of the participants reported discarding their expired 
medications in household waste, and 2.98% of them return their 
medications to hospitals or pharmacies. With respect to unused 
medications, 67.07% of the participants disposed of them in 
household waste, and only 10.84% donated their medications. This 
improper practice, however, contradicted the fact that 92.35% of the 
respondents were interested in knowing the appropriate methods of 
disposing. In addition, 90.66% agreed to the need for drug take-back 
centres. Our study demonstrated that a low percentage of respondents 
knew about correct medication disposal. This emphasizes the need for 
the Ministry of Health, the pharmaceutical industry and pharmacies 
to collaborate on a national program about the proper methods of 
medication disposal and to initiate drug retrieval programs.

Keywords

Expired medications; Unused medications; Saudi Arabia; Disposal

Introduction

Over the past several years, a great increase in the 
use of pharmaceutical products has occurred 

worldwide. This global increase in the use of these 
substances has brought attention to the negative 
impacts of improper disposal of these materials on the 
environment[1,2]. For example, disposing of medications 
in sinks or by fl ushing them down toilets ultimately 

causes signifi cant environmental risk particularly the 
poisoning of waterways, which may aff ect marine life 
and cause harm to people and animals[1,3]. The active 
compound of oral contraceptive, ethinyl estradiol, 
found in waterways has been shown to cause sexual 
disruption in wild fi sh populations[4]. There is also 
evidence that the traces of antibiotics in the aquatic 
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environment has an impact on the bacteria present 
and may lead to increased antibiotic resistance[5]. Many 
people are unaware of the proper methods for disposal 
of unused or expired medications, and a there exists a 
great need to spread awareness of the matter to the 
general population. 

Several factors could lead to a surplus of 
medications in the household, including intentional 
or accidental patient noncompliance due to speedy 
recovery before completing the prescribed treatment 
and medications being stopped or changed due to 
side eff ects or ineff ectiveness[6]. According to the 
World Health Organization (WHO), half of patients fail 
to take medicine correctly and greater than 50% of all 
medications are improperly prescribed and sold, all of 
which ultimately causes unnecessary storage of these 
medications[7]. Looking at Saudi Arabia in particular, 
the governmental health care system provides free 
medication to the population and many people have 
insurance coverage[8], which may therefore lead to the 
accumulation of medications in the household. 

To reduce improper medication disposal, countries 
like the United States have initiated pharmaceutical 
collection programs that educate society about the 
health consequences and environmental impact of 
inappropriate medication disposal, as well as decrease 
the quantity of unused and expired medications[9]. 
Other developed countries such as Canada, the 
United Kingdom and Sweden have also established 
drug take back sites to avoid this environmental risk, 
which is considered the proper method for disposal of 
medications. After drugs collection, the fi nal common 
method of rendering pharmaceutical substances 
unusable is by incineration[10-14]. 

Studies were conducted in Saudi Arabia such as in 
Riyadh, Qassim and the Western region that evaluated 
public awareness regarding medication disposal[8,15,16]. 
Particularly in Jeddah, the authors aimed to evaluate 
participants’ personal practices regarding the disposal 
of expired and/or unused medication. Moreover, the 
study was conducted to view their opinions about the 
presence of drug take-back centers in Saudi Arabia.

Methods 

An online survey targeting people in Jeddah, Saudi 
Arabia, was carried out based on a structured 
questionnaire format (Appendix 1). The English 

questionnaire was validated by two expert researchers 
from Faculty of Pharmacy, King Abdulaziz University. 
Then, the fi nal English draft of the questionnaire was 
translated into Arabic and reviewed by two researchers. 
A pilot test was performed on 12 respondents for 
survey consistency.  The minimum recommended size 
of our survey was 385 using confi dence level of 95%, 
response distribution of 50% and a margin error of 5%. 
With 771 respondents, the margin error decreased to 
3.53%. 

The questionnaire included closed ended 
questions such as “Yes” or “No” response questions or 
multiple-choice questions. Multiple-choice responses 
with an option to specify diff erent answers as a last 
choice provided respondents with the opportunity to 
answer in their own way and to add responses, which 
were not listed previously.  These added answers were 
revised and grouped into a common theme. The survey 
was performed using the web-based survey software 
qualtricsXM® available on https://www.qualtrics.com. 
Graphs were sketched using Microsoft Excel, 2013 
(Microsoft Corp.,   Redmond, WA, USA) and Prism6, 
version 6 (GraphPad Software, San Diego, CA, USA).

The questionnaire elicited socio-demographic 
data from respondents, the use of medications and 
their practices with regard to medication disposal. 
The questionnaire also examined information from 
respondents on the best method of disposal of unused 
and expired medications and the responsible bodies 
for collecting these types of medications. Respondents 
were also questioned about the importance of proper 
methods of disposing the medications. The survey 
was conducted from February 2018 to April 2018. 
The study design was reviewed and approved by the 
Unit of Biomedical Ethics Research Committee at King 
Abdulaziz University (1438-102).

Results

Over a period of three months, a total of 771 complete 
responses out of (802) were received from residents of 
Jeddah, including 533 females (69.08%) and 238 males 
(30.92%), with an overall response rate (96.0 %). Most of 
the respondents were between the ages of 20-30 years 
(36.91%) and were at least undergraduate educated 
(69.70%) (Table 1).  About half of the respondents 
(55.87%) stated having stored medications at home 
(72.0% of these medications were prescribed, 24.5% 
were non-prescribed medications and 3.5% both). 
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Table 1. Demographic data of the respondents.

Prescribed medications were supplied free of charge 
in the case of medically insured patients or purchased 
from private pharmacies (Table 2). 

In response to the types of stored medications, 
respondents used to store over the counter (OTC) 
pain medications (33.2%), fl u medications (28.38%), 
vitamins and supplements (15.7%), topical medications 
(12.89%), medications for chronic diseases (7.9%) and 
others (1.93%) such as acne medication and gastric 
discomfort medications (Fig. 1).

Furthermore, respondents were questioned 
about monitoring and usage habits of the stored 
medications. The majority of the respondents regularly 
check medication expiry date (87%), few of them 
do not usually check (9%) and only 4% never check 
medication expiry (Fig. 2). Surprisingly, about 56% of 
the respondents replied having stored medication in 
new condition and 44% benefi ted from their stored 
medications.

Table 2. Types and sources of stored medications.
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Figure 1. Classes of stored medication.

Concerning the disposal of expired medications, 
most of the respondents (91.57%) reported discarding 
their expired medications in the household garbage, 
while 2.98% of them return medications to hospitals 
or pharmacies. Only 1.43% of respondents fl ush 
medications down the toilets, 1.69% aff ord them to 
friends and relatives and 2.33% stated other answers 
such as donations to charity institutions (Fig. 3). On 
the other hand, when looking at disposal of unused 
medications, it was found that unused medications were 
disposed in the household garbage (67.07%), given to 
friends or relatives (18.47%), or donated (10.84%) to 
various associations and charities. Only 1.61% stated 
they return their medications to pharmacies and 
hospitals and 2.01% of the respondents discard the 
medication down the toilets (Fig. 4). 

Stored Medications  
Answer 771 (%) 

Yes 431 (55.87%) 

No 340 (44.13%) 

Types of Stored Medication 
Type 431 (%) 

Prescription 310 (72.00%) 

Non-Prescription 106 (24.50%) 

Both 15 (3.50%) 

Source of Prescribed Medications 
Source 325 (%) 

Government 81 (24.81%) 

Insurance 86 (26.56%) 

Purchased 158 (48.63%) 

 

Characteristics Parameter 771 (%) 

Gender 
Male 

Female 

238 (30.92 %) 

533 (69.08 %) 

Age (years) 

≤20 

21-30 

31-40 

41-50 

51 and above 

62 (7.98 %) 

285 (36.91 %) 

175 (22.69 %) 

145 (18.83 %) 

104 (13.59 %) 

Education Level 

Pre-secondary 

Secondary 

Undergraduate 

Postgraduate 

Others 

21 (2.74 %) 

121(15.71 %) 

537 (69.70 %) 

85 (10.97 %) 

7 (0.88 %) 
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Moreover, respondents’ opinions on the 
importance of using appropriate medication disposal 
methods was evaluated. About 92.35% of respondents 
agreed that medications should be correctly disposed 
of, while only 7.65% were incurious. In addition, 75.62% 
agreed that inappropriate medication disposal can 

negatively aff ect the health and environment. Whereas, 
3.11% found it is not harmful and 21.27% were not sure 
about the hazards of improper medication disposal 
(Table 3).

Finally, respondents displayed their opinion 
regarding the responsible awareness bodies (Fig. 5).  
About half of the respondents 47.99% believed it is the 
Ministry of Health’s role. Whereas, 9.6% of the answers 
proposed that it is the pharmaceutical industry’s 
responsibility to raise awareness programs.  Similarly, 
10.89% believed it is the pharmacist’s job and 26.46% 

Figure 2. Respondent’s practices on expiry date follow-up.
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Figure 4. Disposal methods of unused medications.

Figure 3. Disposal methods of expired medications.
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Figure 5. Responsible bodies for medication disposal 
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selected audiovisual media & social media and only 
5.06 % chose other options such as hospitals. 

At the end of the survey, respondents were asked 
if they supported the presence of medication take 
back centers.  It was found that 90.66% of responders 
supported the idea, while 5.06% disagreed and 4.28% 
were not sure about the correct answer (Table 4).  This 
suggests their interest in implementing a proper drug 
disposal system.

Discussion 

This study examined Jeddah society’s awareness 
regarding the disposal of expired and unused 
medications by surveying 771 individuals in Jeddah 
over a period of three months. In addition, it evaluated 
participants’ interest in establishing drug take-
back centers. The majority of the respondents were 
educated females between the ages of 20-30, which 
could be a limitation of the study. About half of the 
respondents affi  rmed that 72% of the medications they 
stored were prescribed by doctors, suggesting medical 
illnesses that require consultation are common in 
people of this group. The rest of the stored drugs 
(24.5%) were non-prescribed drugs, which might point 
to improper purchasing, accumulation and storing. 
Similar studies conducted in other countries agree 
that most respondents’ medications are obtained by 
prescriptions, whereas fewer people purchase their 
medications without prescriptions[10,12,13].

In the current study, prescribed medicines were 
mostly purchased (48.63%), while 24.81% and 26.56% 
were governmentally supplied and medically insured, 
respectively. Thus, half of the prescribed medicines were 
obtained for free, which further indicates accumulation 
of medication and inappropriate storage were possibly 

due to large quantities of dispensed medications that 
generally exceeded the treatment period. Looking at 
the types of stored medicines, over-the-counter drugs, 
especially painkillers, had the highest percentage, 
whereas medications used to treat chronic diseases 
were stored the least, suggesting the respondents’ 
compliance with these medications. These results 
are comparable to a study conducted in Mexico that 
reported most stored medications were pain killers, 
specifi cally non-steroidal anti-infl ammatory drugs 
(NSAIDs)[1,12].

The respondents’ practices regarding stored 
medicines in this study indicated that the majority 
inspect their medication expiry dates regularly, which 
directly refl ects their educational level. However, 
discarding medication in a bin represented the main 
disposal method, which coincides with other countries 
such as the United States, Australia, Mexico and 
Kuwait[1,12,13,17]. This refl ects the lack of awareness of 
the hazards this method presents to people’s health 
and the environment, including aquatic pollution 
and the threat of misuse[18,19]. A very low percentage 
of respondents (2.33% and 10.84%, respectively) who 
either donate their expired and/or unused medication 
to hospitals and charity centers in Jeddah (e.g., www.
zmzm.org) suggested their willing to return left over 
drugs instead of randomly disposing them. 

On the other hand, the majority of the respondents 
showed their interest in learning the proper methods 
for medication disposal. Specifi cally, most of them 
supported the presence of drug take-back centers to 
solve this issue. Lubick[19] reported that pharmaceutical 
take-back programs could make a diff erence in 
protecting the environment from pharmaceutical 
toxicities. Lubick[19] cited an example in Maine, USA, in 
which authorities announced in 2009 that industries 
are required to establish take-back programs for 

I Do Not know No Yes 
0 7.65 %(N=59) 92.35 % (N=712) Is it important to use the right method for medications disposal? 

21.27 % (N=164) 3.11 % (N=24) 75.62 % (N=583) Dose improper medications disposal negatively affect the health and environment. 

 

 

I don’t know No Yes 
4.28%5.06% 90.66% Do you support the presence of drug retrieval center for unused medications?  

Table 3. Awareness of disposal medications.

Table 4. Opinions on initiating drug retrieval centers.



40                                            Journal of King Abdulaziz University - Medical Sciences  Volume 26  No. 2, 2019      www.jkaumedsci.org.sa

Practices of Jeddah Residents Regarding the Disposal of Unused and Expired Medications: A Community-Based Survey
 AA. Abuassonon et al.

unused pharmaceuticals. The authorities also called for 
pharmacies to provide envelopes to customers to mail 
unused pharmaceuticals back to the manufacturer.

Although the Ministry of Health has started to 
monitor and limit the inappropriate purchase of 
prescription drugs without an actual prescription, 
no specifi c regulations address medication disposal, 
which would ultimately decrease storing unnecessary 
medications[20]. Moreover, no specifi c programs and/or 
regulations on methods of medication disposal exist. In 
agreement with a recent study conducted in Riyadh[16], 

a low number of people have received information 
regarding correct medication disposal methods, 
suggesting that comprehensive drug disposal policies 
with drug take-back programs are in defi nite need in 
Saudi Arabia. However, due to unavailability of drug 
take back locations, or programs, the U.S. Food and 
Drug Administration listed a guide that can be followed 
to dispose of medicines at home. The U.S. Food and 
Drug Administration recommends to mix medicines 
with an unappealing substance in a container sealed in 
plastic bags, which can then be discarded in the trash. 
This step can be acknowledged as a temporary solution 
until other proper options for disposing of medicines 
are developed[21]. 

Conclusion

This study highlights the need to raise awareness in 
Jeddah, Saudi Arabia regarding the proper methods of 
medication disposal. Furthermore, a great need exists 
to initiate comprehensive drug disposal policies and 
pharmacies with drug take-back programs. This would 
greatly reduce the associated hazards of improper 
medication disposal and improve the quality of life of 
patients across Saudi Arabia.
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Practices of Jeddah Residents Regarding the Disposal of Unused and Expired 
Medications 

 

Background Information 
 
1-Gender: 

1. Male 
2. Female  

2-Age: 
1. ≤20 
2. 21-30 
3. 31-40 
4. 41-50 
5. 51 and above 

3-Educational level: 
1. None 
2. Pre-secondary 
3. Secondary  
4. undergraduate 
5. Postgraduate 

 
Q1: Do you have any stored medications at home? 

1. Yes  
2. No  

 
Q2: What are the types of your stored medications? 

1. Prescription medication 
2. Non-prescription medication 
3. Both  

Q3: How do you receive your prescribed medications? 
1. Free of charge from governmental pharmacies  
2. Free of charge from private pharmacies (for patients with medical insurance) 
3. I purchase my medications from private pharmacies 

 
Q4: What are the classes of your stored medications? 

1. Cold and flu medications  
2. Pain killers 
3. Vitamins and supplements 
4. Topical medications 
5. Medication for chronic disease such as hypertension and diabetes..etc 
6. Others 

Q5: Do you regularly check the expiry date of your stored medications?  
1. Yes 
2. No 
3. I don’t know what expiry date means. 

Appendix 1. Questionnaire Form.
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Appendix 1. (Continuation) Questionnaire Form.

Q6: How do you dispose your expired medications?  
1. In the household garbage 
2. Down the toilet 
3. I give them to friends or relatives 
4. I return them to the hospitals or pharmacies 
5. Others 

Q7: Do you have any unused stored medications? 
1. Yes  
2. No  

 
Q8: How do you dispose your unused medications? 

1. In the household garbage 
2. Down the toilet 
3. I give them to friends or relatives 
4. I return them  to the hospitals or pharmacies 
5. Others 

Q9: Can inappropriate medications disposal methods affect the health and the environment? 
1. Yes 
2. No 
3. I don’t know 

Q10: Is it important to use the right method for medications disposal? 

1. Yes 
2. No 
3. I don’t know 

 
Q11: Who do you think is responsible for society awareness regarding the proper methods of 
medications disposal? 

1. The pharmaceutical industry 
2. Pharmacists 
3. Ministry of health  
4. Audiovisual media & social media  
5. Others 

Q12: Do you support the presence of drug take-back centers for excess unused or expired 
medications?   

1. Yes 
2. No 
3. I don’t know 
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ممارسات سكان جدة فیما یتعلق بالتخلص من الأدویة غیر المستخدمة والمنتھیة  
 الصلاحیة: مسح مجتمعي

، ٢، وبسمة غازي عید١، ولمیاء سعید الزھراني١، وبیادر صلاح كلكتاوي١علي أبو السنون أفنان
 ٢وذكریات عبداللطیف نعمة الله

 كلیة الصیدلة ١، والسمومیة  لدوالأاعلم  قسم٢
 الملك عبدالعزیزجامعة 

 المملكة العربیة السعودیة  -جدة 
 

التخلص من الأدویة یؤدي إلى زیادة خطر السمیة البیئیة. الھدف من ھذه الدراسة ھو فحص ممارسات سكان  .  المستخلص
أو المنتھیة الصلاحیة وتقییم آرائھم حول وجود مراكز استعادة الأدویة جدة فیما یتعلق بالتخلص من أدویتھم غیر المستخدمة 

سؤالاً ركزت على    ١٥مشاركًا استبیانًا عبر الإنترنت یتكون من    ٧٧١أكمل    أشھر،  ٣في المملكة العربیة السعودیة. على مدى  
٪ من المشاركین یتخلصون ٩١,٥٧طرق التخلص من الأدویة وأھمیة وجود مراكز لاستعادة الأدویة. من نتائج ھذه الدراسة أن  

ات أو الصیدلیات. وفیما یتعلق بالأدویة غیر ٪ منھم أعادوھا إلى المستشفی٢,٩٨من الأدویة المنتھیة في النفایات المنزلیة، وأن  
٪ منھم فقط بأدویتھم. غیر ١٠,٨٤  من المشاركین بالتخلص منھا في النفایات المنزلیة، بینما تبرع٪  ٦٧,٠٧المستخدمة، فقد قام  

فة الطرق المناسبة  ٪) كانوا مھتمین بمعر٩٢,٣٥أن ھذه الممارسة غیر السلیمة تتناقض مع حقیقة أن معظم الذین أجابوا (
٪ على الحاجة إلى مراكز استعادة الأدویة في المملكة العربیة السعودیة. أظھرت ٩٠,٦٦للتخلص من الأدویة المخزنة. وافق 

دراستنا أن نسبة منخفضة من الذین أجابوا كانوا على درایة بالتخلص الصحیح من الأدویة، وھذا یؤكد على ضرورة قیام  
لأدویة والصیدلیات بالتعاون في برنامج وطني لتوعیة الناس بالطرق السلیمة للتخلص من الأدویة  وزارة الصحة ومصانع ا

 مستخدمة والمنتھیة الصلاحیة.الغیر وبدء برامج استرجاع الأدویة 
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