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Abstract 

Safe disposal of unused medicines has become a topic of discussion for most researchers across 

the globe. This is due to the fact there has been a significant increase in unsafe disposal of 

unused medicines or expired medicines which negatively impacts the environment, i.e., 

environmental pollution and loss of both human and aquatic life. Hence, this research aims at 

comparing the safe disposal practices in both India and Ireland. The general objective of this 

research involves determining the safe disposal methods of unused medicines in India and 

Ireland. Safe disposal practices of unused medicines involve taking back the unused medicines to 

the manufacturer, physician, or pharmacist so that they can safely dispose of them. Various 

research studies have compared the safe disposal of unused medicines in several countries, but 

none have compared the proper disposal of unused medicines in India and Ireland, which have 

two different regulatory systems. The research methodology in this research has used an survey 

that utilizes a mix of qualitative as well as quantitative approach. Online survey questions were 

sent out to a total of 75 research people who participated in this research, i.e., 

patients/consumers, physicians, and pharmacists. Secondary research was helpful to this research 

as it acted as a foundation of this research. The conclusion in this thesis has mainly been based 

on the overall perspective of the safe disposal practices used in both India and Ireland. This 

research will be helpful to future researchers as well as the disposal systems of India and Ireland 

at large by providing suggestions on how they can be improved. 
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SAFE DISPOSAL OF UNUSED MEDICINES: A COMPARATIVE STUDY BETWEEN 

INDIA AND IRELAND 

Chapter 1: Introduction 

1.0. Introduction and Background 

Over the past few decades, an increase in the consumption of pharmaceutical products, i.e., 

medicinal drugs, has been observed across the globe. The European Union (EU) directives (such 

as Directive 2004/27/EC and Directive 2001/83/EC) state that member states must make sure 

that effective collection systems are implemented for unused medicines or expired medicines 

(EMA, 2021). Research has shown that pharmaceutical products with active compounds are 

widely consumed to either treat or prevent illnesses in humans and also animals. Such products 

are commonly categorized based on their therapeutic uses (Vellinga et al., 2014). Antibiotics and 

analgesics are examples of two categories that are often in high demand. The high demand for 

these pharmaceutical products is a result of their usage in treating some of the most common 

infections and diseases, such as headaches, stomach ache, and common cold, among others.  

Also, the high demand for these medicines is a result of their easy, complimentary nature with 

other medicinal drugs and their affordable costs. Current research studies have revealed that such 

medicinal products are becoming disposed of everywhere in the environment, as several 

pharmaceuticals with their metabolites have been detected on the ground, surface, drinking 

water, garbage, food, dump sites, and agricultural soils in different concentrations ranging from 

ng/L to mg/L. The appearance of such pollutants within the environment results in negative 

impacts such as aquatic toxicity and disruption of endocrine in livestock, human beings as well 

as aquatic life (Amoabeng et al., 2022). The appearance of pharmaceutical residues within the 

environment is attributed to the unsafe disposal of medicinal products in the environment. 

Hence, this research proposes to determine the safe practices for disposing of unused medicines 

in both India and Ireland. 
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1.1. Research Significance 

Pharmaceutical Industry as a whole: 

The findings of this research will be advantageous to the pharmaceutical industry across the 

globe, including the Indian and Irish pharmaceutical industries, to gain a comprehensive 

understanding of the safest methods of disposing of unused or expired medicines. 

Consumers/patients: 

The research findings will enable patients, particularly those from India and Ireland, to learn and 

be aware of the safest methods they should use when disposing of their unused or expired 

medicines. 

Researchers: 

The findings of this research study will be of much help to future researchers who will perform a 

research study related to this. The research finding will serve as the basis of their research 

literature. This is because the findings of this research will provide them with knowledge of the 

most effective methods regarding the disposal of unused or expired medicines. Also, the research 

will help them understand the most common disposal methods of unused medicines used in India 

and Ireland. 

1.2. Research Rationale 

This research study will look at how unused medicines are disposed of in both India and Ireland. 

And because pharmaceutical residues have been detected in the environment across the globe, 

this research allows the researcher to gain a comprehensive understanding of the need to 

implement or adopt proper disposal methods, hence allowing the pharmaceutical companies and 

consumers, particularly in India and Ireland, to improve on how they dispose of the unused or 

expired medicines. 

1.3. Problem Statement 

The consumption of drugs for veterinary and human practices is increasing on a daily basis. 

Because of this, the highest percentage of theconsumers/patients are left with several unused or 

expired medicinal products at some point. Research shows that over 80% of medicinal products 
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which are purchased by consumers are never used (Vellinga et al., 2014). The rate of non-usage, 

as well as disposal of drug products by consumers/patients, are greatly influenced by a number of 

factors which include the following; prescription change by prescribers, unclear instructions, 

adverse drug reactions (ADRs), resolution of clinical symptoms, and expiry of medicinal 

products. Improper disposal of unused medicines is associated with health hazards and 

environmental pollution. This, in turn, results in increased death cases, healthcare costs, and 

many others (Sonowal et al., 2016). 

 To be able to minimize such impacts, there is a need for pharmaceutical manufacturers, 

pharmacists, physicians, as well as the consumers/general public (especially those in India and 

Ireland) to adopt proper methods when disposing of unused or expired medicines. Several 

suggestions have been made by a number of researchers and health bodies (i.e., Food and Drug 

Administration -FDA) that the adoption of proper methods regarding the disposal of unused 

medicines (Paut Kusturica et al., 2017) in Ireland and India will help protect the environment as 

whole. Thus, this research study proposes to find out the most effective disposal methods which 

can help to minimize the challenges resulting from the unsafe disposal of unused medicines in 

India and Ireland. 

1.4. Research Aims and Objectives: 

1.4.1. Research Aim 

The aim of this proposed research is to evaluate the Safe Disposal of Unused Medicines and 

determine their effectiveness through a comparative analysis between India and Ireland. By 

comparing these two countries, this research will provide valuable insights into the best practices 

and potential areas for improvement in the safe disposal of unused medicines.  

1.4.2. Research Objectives 

The research objectives for this research study include the following: 

General Objective: 

To determine the safe disposal methods of unused medicines in India and Ireland. 
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Specific Objective: 

1. To determine the relevant regulations and policies governing the Safe Disposal of Unused 

Medicines in Ireland and India. 

2. To assess the potential advantages of implementing guidelines for the disposal of unused 

medicines in India 

3. To determine the most suitable method of safely disposing of unused medicines in India 

in comparison to Ireland. 

4. To provide specific suggestions to enhance household disposal practices for unused drugs 

in India. 

5. To examine the harmful impact on the environment resulting from the disposal of unused 

drugs. 

1.5. Research Questions 

The research questions for this dissertation include the following: 

1.5.1. General Research Question: 

How are unused medicines disposed of safely in both India and Ireland? 

1.5.2. Specific Research Questions: 

1. What are the regulations and policies governing the Safe Disposal of Unused 

Medicines in Ireland and India? 

2. What are the potential advantages of implementing guidelines for the disposal of 

unused medicines in India? 

3. What is the most suitable method of safely disposing of unused medicines in India in 

comparison to Ireland? 

4. What are the specific suggestions to enhance household disposal practices for unused 

drugs in India? 

5. What are the harmful impacts on the environment resulting from the disposal of 

unused drugs? 

1.6. Research Hypothesis: 

Below are the two hypotheses for this research: 
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HYPOTHESIS 1: India has a better and safe drug disposal system, and the public is well aware 

of how to practice the safe disposal of unused drugs.  

HYPOTHESIS 2: India does not have proper and stringent legislation to regulate the safe 

disposal of medicines, and the general public does not have much awareness about the methods 

of how safely disposing of wasted medicines.   

HYPOTHESIS 3: Ireland has a better disposal system of unused medicines as compared to 

India. 

1.7. Link with the Module 

The proposed research topic is related to the two interesting modules in the program.  

 

The former module introduces the idea of the pharmaceutical manufacturing industry and the 

techniques for producing different pharmaceutical drug dosage forms, including validation and 

plant design. In addition, this module details Pharma 4.0 and the quality systems controlling the 

industries. Safe drug disposal practice is important as same as manufacturing and production. 

Manufacturers are responsible for the disposal of drugs they have created. Each of them is 

committed to their customers to reach their goals regarding sustainability.  

The Regulatory Landscape of Pharmaceutical Business (RLPB) discusses the core principles of 

European drug regulations and the legislation required for each phase in drug development. The 

formed objective of understanding the regulations and policies related to drug disposal is under 

the RLPB module curriculum.    

1.8. Thesis Structure 

This thesis follows the following structure, as shown in Figure 1. The whole structure has been 

divided into five major chapters. Based on the first chapter, the researcher has provided a brief 

introduction as well as background information regarding the research topic. This came after a 

deep analysis of the research aim, questions, objectives, problem statement, and hypothesis were 
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formulated. The second chapter of this research is a literature review. In this chapter, the 

researcher has provided relevant information as well as theories that are associated with the safe 

disposal of unused medicines. The third chapter of this research outlines the research 

methodology that the researcher will use when collecting primary data. The fourth chapter will 

include the analysis of the collected data regarding the topic of research. The fifth chapter will 

entail conclusions as well as recommendations based on the research findings. 

 

Figure 1: Thesis Structure 

  

Chapter 1: 
Introduction

Chapter 2: 
Literature Review

Chapter 3: 
Research 

Methodology

Chapter 4: Data 
Analysis

Chapter 5: 
Conclusion and 

Recommendation
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Chapter 2: Literature Review 

2.0. Introduction 

In this chapter, the researcher has reviewed several theories and how they are relevant to the 

research topic. The theoretical concepts used in this chapter offer an emphasis on why safe 

practices should be used when disposing of unused medicines. The conceptual framework has 

also been explored whereby both dependent and independent variables have been discussed and 

how they relate to the topic. Also, arguments as well as views of other researchers, which relate 

to this topic of research, have been explored. The researcher has concentrated on several peer-

reviewed journal articles, which are helpful in providing the direction of the research topic. Their 

perspectives have been discussed in detail, and their conclusions have been discussed. Research 

gaps have been provided based on the discussed theories and arguments. 

2.1. Empirical Review 

Under this section, the empirical review aims at analyzing the previous empirical research 

studies in an attempt to answer the research question. 

2.2. The Entry of Unused Pharmaceuticals into the Environment and The Generated 

Impacts 

The root cause of the aggregation of unused medications is non-adherence to the treatment and 

excretion of metabolized and unmetabolized drugs through human and animal excretion. This 

will directly enter the environment.  There is no proper management of sewage treatment, and 

this waste ends up in domestic water sources. The dumping of impassive pharmaceutical waste 

results in a huge threat to nature. Eventually, this dumped garbage forms into piles and created 

landfilling and pollution.(Vellinga et al., 2014) 

(Tong et al., 2011)Although there are treatment plants, the technologies may often not be 

efficient in removing all the pharmaceutical components from the sewage water. 

PautKusturicaet al. (2017) study addresses the current practices of disposing of unused 

medicines and analyzes the awareness of the environmental impact caused by the improper 

disposal of medicines. This article efficiently summarized the attitude and knowledge of unused 
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drug disposal among people belonging to different geographical regions. They have performed a 

detailed study on the methods used for the disposal of drugs. 

Pharmaceutical wastes enter the domain through different pathways. One of the important entry 

points is through the sewage water. For instance, external medicines get into the wastewater 

when they have washed away from the skin. Also, the waste from hospitals, pharmacies, and 

care centers ends up in the sewage water. The lion’s share of drug waste comes from industrial 

wastewater. This may happen due to direct discharge or accidental leakage. 

Apart from medicines used for human use, veterinary drugs also will get into the water sources 

from the excreta of the animals which consumed the medicinal products. Recent studies indicate 

this will be around 30 to 90% of the total drug load to the environment. Standard water treatment 

plans are not improved to remove all the emitted pharmaceuticals in the water. The pharma 

chemicals may change into metabolized forms as a result of water treatment methods. 

Another point of entry is from the pharmaceutical manufacturing plants. In developed countries, 

there is proper regulations and policies are provided to ensure the end pipe treatment. But there 

are no stringent regulations properly enforced in undeveloped and developing countries. This 

may increase the cause of contamination. 

Pharmaceutical remnants accumulate in the sewage sludge even after water treatment, and this 

will be dumped into the agricultural lands by land spreading and compost or manure. These are 

the ordinary procedure in the highest percentage of theOrganization for Economic Cooperation 

and Development (OECD) countries. Several studies revealed that the accumulation of 

pharmaceutical remnants in the environment might make unwanted changes in the conduct, 

procreation pattern, and life span of beneficial organisms. For instance, drugs used to treat 

depression and the residue of contraceptive medication has an effect on the behavior and 

reproduction of aquatic animals, specifically in the case of fish. The developing concerns are 

about the traces of hormonal drugs, painkillers, anti-depressants, anti-bacterial, and cancer-

treating agents. The continuous exposure of antibiotics to the existing microorganism may cause 

severe genetic mutation and create a surge in antibiotic resistance, and this is eventually harmful 

to the existence of humankind.   
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The collected data indicates that improper disposal of medicines should be considered a global 

problem. It is necessary to improve public awareness of the proper disposal of unused and 

expired medicines in households. Many reviewed studies are based on surveys among the public, 

also included healthcare professionals and students as well. So, the direct comparison is 

strenuous. Apart from this, the rate of accurate response is minimal due to the lack of awareness. 

Although, the literature provides comprehensive details on the different methods practiced for 

the safe disposal of drugs by different communities (OECD, 2022). Moreover, they emphasize 

the importance of stringent regulations and rules for the proper functioning of the disposal 

practice. In reference to the authors, a well-established legal framework, timely organized 

educational campaigns, and easily accessible drug disposal systems can alleviate the adverse 

effects caused by leftover drugs.  

The concern about the detrimental effect of improper drug disposal is prevalent all around the 

globe. However, awareness and knowledge often did not identify the common safety methods for 

drug disposal. The primary origins and routes through which pharmaceutical substances from 

humans enter the environment are seen in figure 2 below. 
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Figure 2: Routes in which Pharmaceutical substances from humans enter the 

environment(OECD, 2022). 

2.3. Overview Of Unutilized Medications Disposal Around the World 

In reference toHerwadkaret al. (2016), it is roughly calculated that around 900 billion dollars of 

drugs are sold on prescriptions each year. Yet overall, 40 percent of the prescribed drugs are not 

consumed by the patients. Such medications are often stored in the patient’s cupboard and 

ultimately end up in the garbage. These types of medicines include analgesics, antibiotics, and 

even narcotic drugs. Improper wastage of drugs may cause accidental poisoning or misuse. A 

recent study indicates 70% of teenagers are experimenting with unused drugs. 
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Latest studies have shown that there is a worldwide increase in the use of medicines in relation to 

aging and the high magnitude of chronic disease prevalence. Many people are treated with long-

term medications (Vellinga et al., 2014). These drugs enter nature as long as there is a concern 

about how to dispose of the drug residues properly. A lot of chaos exists even though most 

countries have their drug disposal management, and many do not have a proper system for the 

management of unused medicine discarding. 

Fenech et al. (2013) argue that a remarkable number of patients do not complete the course of 

their medicines and store it at home or buy extra medicines on continuous prescription filling. 

The high amount of medication intake is directly related to the unused medicines left behind. The 

most common method followed by the general public is throwing medicine into the garbage, and 

this likely goes with municipal waste. The second most common method of drug disposal is 

flushing it away with sewage water. Current studies have shown that the most preferred method 

of drug disposal is a solid waste disposal program which is highly economical and has a low 

incidence on the environment. The most opined reason for not returning the drugs to the 

pharmacy is the lack of awareness and the absence of a proper collection system. Sweden has 

had a proper system for returning the drugs to the pharmacy for proper discarding since 1971.  

That is why the highest percentage of theSwedish people (85%) believe returning unused 

medicines to the pharmacy is a proper way of discarding them.  Less than (2%) of the people 

flush them down to the drainage. In Malaysia, the Ministry of Health (MOH) established a 

medicine return program where patients could return unused medicines to respective collection 

booths (Mui, 2018). 

In the UK, the most common trend is to return unused medicine to pharmacies. The number of 

returns to the pharmacies has increased from previous years. This may be due to the impact 

created by drug disposal campaigns (Tong et al., 2011). But in the case of the United States 

(US), there are no proper Food and Drug Guidelines (FDA) guidelines or state guidelines; 

Hence, a significant number of people dispose of the drugs in the sewage system. For instance, in 

the sink, toilet, and garbage. Few state governments in the US not promote the take-back of the 

drug to the pharmacy. Many collection programs are planning to establish in the US, especially 

in the case of narcotic substances but abandoning them because of high expenses.  
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Similarly, there are no official recommendations currently existing in Kuwait. Almost half of the 

people there think that returning medicines to the pharmacies is a good option, while the other 

half opines that it is safe to dispose of the drugs in bins fixed in shopping malls and other places. 

The Lithuanian people dispose of the drug along with the garbage. Burning in the backyard is 

another method of disposal practiced in Lithuania. Burning drug in the open place is extremely 

harmful to the environment. Only three percent of people are willing to return the drugs to the 

pharmacy. A large number of people think that returning drugs back to the pharmacy is 

embarrassing. 

In Taiwan, nearly 2.6 tons of unused medicines are flushed into the sewage system. In New 

Zealand, lack of awareness is the reason why people store drugs in the household. Nearly 25 

percent of people do the same.  In Germany, disposal directions are mentioned on the packaging 

itself, although this does not apply to all medicines. A noticeable number of people are not 

willing to pay back the government to establish unused drug collection points. That’s why those 

drug wastes are dumped into landfills (Zorpas et al., 2018). 

Foonet al. (2020) in their research they argue that even the most appreciated method of disposal 

in each country is creating a negative impact on the environment.  Most countries do not have 

proper guidelines to practice safe disposal. Hence, the respected authorities in each country 

should be more conscious about the raising concern. Around the globe, there is a need to set 

proper guidelines in each country. 

The Department of the Environment, Ministry of Natural Resources and Environment 

established regulations on Environmental Quality to provide guidance to handling medicinal 

waste. In 2010, the Ministry of Health (MOH) introduced the “Return Your Medicines” program 

in collaboration with pharmacy departments in MOH hospitals and health clinics as collection 

points. Even ten years later, a low proportion of Malaysian residents discard drug waste in a 

proper manner. 

2.3. Overview Of Unutilized Medications Disposal In Ireland 

In their research, Vellinga et al. (2014) specifically listed the methods of medicine disposal 

practiced by communities in their household. The data was collected by performing a survey on 
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how the public disposed of the leftover medicines and analyzed in the form of frequencies, 

rankings, and percentages. There is hardly any awareness among members of the public 

regarding appropriate ways to dispose of unused medicines. Landfilling has been identified as 

the least preferred waste management strategy in the EU, and numerous Member States have 

taken action to get rid of it. EU legislation has strict technical requirements for the management 

of waste and to avoid landfills (Directive 1999/31/ECNo). The most appropriate way of disposal 

can be proven in relation to the less environmental effect. This awareness may create a concern 

focusing on improving the environment by giving attention to reducing the negative effects 

triggered by improper drug disposal.   

In reference to AlMutairi et al. (2022), proper management of unused medicine is always a 

challenge for Irish national authorities. The authors interpret that Approximately 29,000 kg of 

household unused, expired medicine is generated each year in Ireland. The accumulation of 

medicinal substances pollutes the water resources because the highest percentage of thepublic 

store unused medicine in their home and dispose of it in incorrect ways, such as by dumping it 

along with other general wastes into sewage systems. The highest percentage  of reported human 

poisoning in Ireland is caused by medicines.  

Health Safety and Environment (HSE) initiated the Dispose of Unused Medications Properly 

(DUMP) programs in 2002. Even though a system-based approach is implemented for 

sustainable improvement, this approach is an essential and effective way to prevent the 

accumulation of unused medicines. The study examines ways to fairly uphold the "polluter pays" 

idea. Different government entities synchronized and coordinated statements for people about 

systematic management. These entities suggested specific methods to enhance the safe disposal 

of different drugs included in various classes. Such methods include; narcotics, sharps, and 

cytotoxic and cytostatic medicines. Even though there are no funded activities at the moment, the 

government of Ireland is actively striving to put a Household unused or Expired Medicines 

(HUEM) collection method in place by the end of 2023. There is national legislation that applies 

pre- and post-authorization of medicines. In addition, the government adopted policies from 

various regulatory bodies for the efficient handling of household pharmaceuticals. The author 

tracked these laws and the public statements made on this subject by various governmental 

bodies. Also, the Health Safety and Environment (HSE) analyzed the summary of the product 
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characteristics and Patient information leaflets to gather evidence of hazardous elements. They 

conclude that the public must be aware of the expiry date of the medicines and the management 

requirements of HUEM. It is important to provide accurate information to the public to motivate 

their efforts. Hence, efforts to be made to create an impact in a wider aspect rather than just 

focusing on the general public.  

In Ireland, there is an appreciated system established to improve the safe disposal of drugs. There 

are collection points recommended in every pharmacy, and they encourage people to give back 

their unused medicines (Foon et al., 2020). 

In reference to the survey conducted in Ireland by Vellinga et al. (2014), it showed that 88% of 

the people who participated in this research kept unwanted medicines in their homes, and the 

main reason behind this was to use them in the future, and 68% of people who participated in 

this research disposed of their drugs through inappropriate methods. Surprisingly, those who 

received advice from the officials disposed of their medicine using proper methods. The major 

gaps identified in this study where it is cross-sectional and the approach was random in the 

selection of survey people who participated in this research. Lack of awareness is the most 

highlighted reason for inappropriate disposal.  

Moreover, Ireland has an official website (my waste) that offers a guide on how waste can be 

effectively managed. On this website, one is able to find all the information they need to know 

about how they can efficiently and responsibly manage their waste, including unused or expired 

medicines. The site includes local waste services, information on preventing, disposing, and 

reusing waste, and recycling facilities. My waste is only an information portal only. It does not 

deal with the collection of waste or waste enforcement. It only has the responsibility of advising 

as well as guiding people on where and how they can report activities such as unsafe dumping or 

possible issues with their waste collection service. This is an initiative that is developed by the 

Regional Waste Management Offices on behalf of the Department of Climate Action, 

Communications, and the Environment (Mywaste, 2022). Below is a picture of a map with a 

number of locations with dump sites in Ireland. 

https://www.mywaste.ie/
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Figure 3: Dump sites locations in Ireland 

2.4. Overview of Unutilized Medications Disposal in India 

In their research, Manocha et al. (2020) describe that pharmaceuticals in the environment (PIE) 

are a serious threat to society. The highest percentage  of the public might not be aware of how to 

dispose of unused or expired medications. In reference to the World Health Organization (WHO) 

report, more than half of all prescription and retail drug sales are improper, which results in 

overstocking of drugs and causes serious environmental danger. There are a number of reasons 

why patients are unable to consume the prescribed amount of medication; these include due to 

side effects, any changes in the prescribed dose, quick relief from disease conditions, near-expiry 

drugs, commercials, and so on. Humans, the environment, and other ecological species are all at 

risk when unused and expired pharmaceuticals are present in homes and other places. A survey 

was conducted in the capital region of India to investigate the measures to be followed to dispose 

of the drug in the proper methods. The study evaluates the knowledge, disposal practices, and 

attitude of the survey people who participated in this research. A survey was conducted with 956 

people who participated in this research, mostly among youngsters. Around 92% of people who 

participated in this research threw away unused medicines along with the general waste. 93% 

believed that the government should increase awareness about the proper disposal of unused 

medicine. However, in this study, it is considered the knowledge of people increased with their 
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economic status. Another noticeable limitation is the smaller sample size to extrapolate the 

findings of a larger population. 

In India, some of the procedures described in the World Health Organization (WHO) and the 

United States Food and Drug Administration (USFDA) guidelines are established in practice.  

The following handing back to the original manufacturer of the expired drug, dumping it with the 

general wastes, waste immobilization through encapsulation, and flushing it into the sewage 

water are certain methods currently in practice. But these methods are highly risky this may 

cause harm to humans as well as to the environment. The major concern in India is the lack of 

awareness among the common people regarding the proper disposal of expired medicine (Udupa 

et al., 2013). This study developed a program that encouraged patients to return back unused 

medicines to their registered pharmacies. Then the collected medicines are separated into 

different bundles based on which type of dosage form and the material of packing. The 

segregated medicine was then given back to the chemical recycling organizations. Reusable parts 

are selected and treated for reuse. This concept could create a responsive impact among 

community pharmacists and patients as well. 

In reference to the research carried out by Km et al. (2022), their study illustrates people’s 

awareness level as well as attitude toward the proper disposal of unused medication. In India, 

there is no strict legal provision on Over Counter (OTC) medicines. So, self-treatment is not rare 

in public. Even antibiotics are available without a prescription. In this scenario, the accumulation 

of unused pharmaceuticals can create a huge impact. There is the scope of Eco 

pharmacovigilance (EPV). EPV is an emerging field of science that deals with the adverse 

effects of medicines in relation to the environment. 

The study was conducted in the Indian state of Karnataka by distributing questionnaires to the 

selected people. Regarding their attitude toward procuring and discarding drug waste. Including 

a follow-up study to analyze the improvement. The result indicates 91% of the respondents are 

aware of the need for drug waste management and the environmental pollution caused by drug 

residue. Along with the World Health Organization (WHO) guidelines, Indian National 

Formulary also provides detailed information about the disposal of expired medicines. Good 

Manufacturing Practice (GMP) is outlined in the schedule M of the Drug and cosmetics act of 
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1945. In reference to the survey, the most adopted method of disposal is dumping household 

waste, just like the previous studies. Follow-up improvement has been recorded. The study 

findings will be beneficial to policymakers in developing a national system for medicine 

disposal. The major gap identified in this study is a smaller sample size. The research was 

undertaken using a small sample size. It was concluded that people’s attitude is noticeable but 

not transforming into practicing the safe disposal of unused medicines. Hence, it is important to 

impose a proper cost-effective drug waste management system in India.   

2.5. Effect Of Unutilized Medications on the Environment 

Zorpaset al. (2018) in their study, they describe traces of pharma wastes that were first 

discovered in the environment 40 years ago. And the accumulation is increasing every year. 

Various types of drug residues remain in the water, and this is harmful to marine habitats.  

Antibiotic resistance is increasing as a result of drug exposure. 

Apart from safety concerns, it creates a great detrimental effect on the environment; nowadays, 

this has become a major concern for many environmentalists and environmental protection 

agencies. A recent study provides proof of detected Amoxicillin from one of the sewage 

protection plants in Italy. It is around 120 nanograms per liter.  The low level of antibiotics in 

water may not be threatening to humans, but this may cause bacterial resistance and mutation. 

Chemical oxidation, biodegradation, and incineration are certain processes to be practiced to 

remove or filter out the drug substance from the water in treatment plants (Herwadkaret al., 

2016). In reference to the research conducted by Bones et al. (2007), the traces of drugs in the 

aqua sources even provides an insight into how many drugs are taken by humans. This is 

statistically related to each other. 

The major impact of traces of unused drug residue is classified in relation to humans, the 

economy, and in the planet. It may cause health issues in people due to accidental ingestion. This 

might cause an economic impact on public resources. Raises the risks of global warming and 

pollution (Mui, 2018). 

A study conducted in Albania by Towle et al. (2016) proves that drug content in water sources 

may increase the side effects like antibiotic resistance. Because antibiotic residues are largely 

found in water sources, the bacteria can transform their genetic materials into each other via 

division. Continuous bacterial division can cause the generation of new resistant species. 
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By using sorption techniques and biodegradation, it is possible to break down pharmaceutical 

products that may diffuse and transform into by-products. The maintenance of containment 

resources helps to reduce the level of drug elements in water sources (Vellinga et al., 2014). 

In their research on “Disposal practices of expired and unused medications among households in 

Mwanza, Tanzania,” Marwa et al. (2021) revealed that the main employed method for the 

disposal of medications in the household was throwing into domestic trash 219 (59.1%), flashing 

into the toilet 45 (12.5%) and burning medications 30 (8.4%). 

Guidelines for Drug Disposal 

In reference to the Food and Drug Administration (2017), there are several methods that can be 

used to dispose of unused medicines. In reference to the Food and Drug Administration, 

consumers should take certain precautions before disposing of most medications, even though 

they can be thrown away in the garbage. However, the highest percentage  of medications can be 

discarded in this manner. (FDA). A small number of drugs ought to be disposed of in the 

bathroom. In addition, there is an increasing number of community-based "takeback" programs 

that provide yet another option for safe waste disposal. 

The Food and Drug Administration (FDA) and the Office of National Drug Control Policy 

(ONDCP) of the White House collaborated on the development of the first consumer guidelines 

for the appropriate disposal of prescription drugs. The following is a synopsis of the federal 

recommendations, which were initially published by ONDCP in February 2007 and subsequently 

revised in October 2009: 

• Always ensure that you follow any specific instructions for disposal that are listed on the 

drug label or in the patient information that comes with the prescription. If this 

information does not specifically instruct you to flush prescription medications down the 

toilet, you should not flush them down the toilet Food and Drug Administration, (2017). 

• Make use of community drug take-back programs, which enable members of the general 

public to transport unused medications to a centralized location for the purpose of 

disposal in an appropriate manner. Contact the household trash and recycling service of 

your municipal or county government (the number can be found in the blue pages of your 

phone book) to inquire about the possibility of a take-back program being offered in your 
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area. National Prescription Drug Take Back Days are being sponsored all across the 

United States by the Drug Enforcement Administration working together with state as 

well as the local law enforcement organizations (www.deadiversion.usdoj.gov). These 

days can be found on the calendar. 

• If there are no instructions on the drug label and there is no take-back program in your 

area, you can dispose of the medications in the garbage at your residence; however, 

before you do so, you should first: 

• Remove them from their original packaging and combine them with an 

unsavory substance, such as stale coffee grounds or feline litter, in order to 

dispose of them properly. It will be less appealing to children and animals, 

and it will not be identifiable to anyone who may deliberately go through your 

garbage. 

• Place them in a container that can be sealed, such as an empty can, bag, or 

other bag, so that the medication does not spill out of the trash bag or shatter 

into pieces. 

• To ensure that the prescription label can no longer be read, the identifying information 

should be scratched out before the receptacle containing the medication is discarded. 

Your identity and the privacy of your confidential health information will both be 

protected as a result of this action Food and Drug Administration, (2017). 

• Do not give acquaintances any medication that you have. The particular symptoms and 

medical history of a patient are taken into consideration when formulating a treatment 

plan with medication. Talk to your pharmacist if you have any questions about how to 

properly dispose of unused medication. A medication that is effective for you may be 

harmful to another person. 

Methods for disposing of unused medicines 

Drug take-ack events-To dispose of prescription and over-the-counter medications, this method 

involves contacting your city or county government's domestic trash and recycling department 

and inquiring about a drug take-back program in your area. Some counties arrange domestic 

hazardous waste collection days where prescription and over-the-counter medications are 

accepted and disposed of properly. The best disposal option is using a local medication take-back 
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program operated by local law enforcement agencies. Many county agencies and police 

departments offer take-back events or have permanent drug drop boxes that are available during 

normal business hours. 

Flushing them down the toilet-The Food and Drug Administration (FDA) recommends trash 

disposal or flushing down the toilet in certain situations in the event that a take-back program is 

not an option for you. 

Disposal in household trash-There are a few simple steps to follow if you dispose of medicines 

in the household trash: 

• Combine medications with an unpleasant item, such as old coffee grounds, kitty litter, or 

dirt. 

• Put the mixture in a container, like a plastic bag that is well sealed. 

• Place the container in the trash for your home. 

• To make the prescription label of the empty pill bottle or pharmaceutical packing 

illegible, scratch off any personal information. Then, discard the container. 

Waste encapsulation-The drugs are immobilized in a solid block within a plastic or steel drum 

during encapsulation. Drums should be cleaned before use and should not have previously 

contained explosive or hazardous items. They are filled to 75% capacity with solid and semi-

solid medications, with the remainder filled with a medium such as cement or a cement/lime 

combination, plastic foam, or bituminous sand. Drum lids should be cut open and bent back for 

convenience and speed of filling. When putting medications in drums, take care not to cut your 

hands. After the drums have been filled to 75% full, a 15:15:5 (by weight) mixture of lime, 

cement, and water is added, and the drum is filled to capacity (FDA, 2017). 

Incineration-Drugs shouldn't be burned at low temperatures in exposed containers because there 

could be an air release of harmful chemicals. If they are not to be recycled, paper and cardboard 

packaging may be burned. However, the burning of PVC plastic is not permitted. While although 

burning pharmaceutical waste is not recommended as a disposal option, it is acknowledged that 

it is regularly used. It is strongly advised to only dispose of waste medications in this manner in 

very modest amounts. 
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Chemical decomposition-If a suitable incinerator is not available, a landfill should be utilized 

first, then chemical decomposition in line with the manufacturer's instructions. Unless there is 

immediate access to chemical expertise, this procedure is not advised. Chemical inactivation is 

laborious and time-consuming. Hence, it's important to keep stocks of the chemicals on hand at 

all times. This approach might be practical for getting rid of a tiny amount of anti-cancer 

medications. Chemical breakdown, however, is not viable for large quantities, such as more than 

50 kg of antineoplastics, as even minor consignments must be treated by repeatedly using this 

procedure (WHO, 2017). 

An Example of a healthcare organization on how it disposes its unused medicines 

In reference to the research conducted by Al-Shareef et al (2016) on the drug disposal system in 

Riyadh, Saudi Arabia, the most common method of disposing unused medicines in King Khalid 

University Hospital (KKUH) involves disposing them through household waste followed by 

flushing the down the toilet. Hence, the researchers concluded that a significant population of the 

respondents i.e., 79.15% dispose their unused medicines through household waste while only a 

few of them i.e., 1.70% returned back the unused medicines to the nearby pharmacy or hospital. 

2.6. Theoretical Framework 

This section provides a discussion of some of the theories that support the research topic. These 

theories help in gaining a deeper understanding of the research question while providing a 

justification for the research study. In this section, the researcher has used the “Theory of 

Planned Behavior” to support the research topic. 

2.6.1. Theory of Planned Behavior 

Based on the “Theory of Planned Behavior,” it is argued that people’s behavior is influenced by 

intentions, which are greatly determined by three major factors, i.e., subjective norms, attitudes 

as well as perceived behavioral control. This theory suggests that there is a greater possibility for 

external factors to directly prevent or force behaviors, without considering the intention, 

depending on the level to which a behavior is actually controlled by the person, as well as the 

degree to which the intended behavioral control is the accurate measure of the real behavioral 

control (Sussman and Gifford, 2019). The intention of a given behavior demonstrates the degree 
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of motivation to achieve the behavior in question. On the other hand, the stronger the intention to 

participate in the behavior, the higher the possibility that it will be performed.  

In this research, this theory helps to explain a number of environmental behaviors, including 

waste reduction and recycling. Research has shown that the construction or implementation of 

this theory on behavioral intention should be highly encouraged (Foon et al., 2020).  

 

Figure 4: Theory of planned behavior (Foon et al., 2020) 

Taking an example of the research topic concerning the safe disposal of unused medicines as the 

desired or expected behavior, we can define the factors shown in the diagram above as follows: 

Attitudes towards the adoption of safe disposal practices for unused medicines are relevant in this 

research. Subjective norms are perceived as administrative regulations and policies and can 

include the perceived expectations as well as how much the individual regards the expectations 

of safe disposal of unused medicines. Consumers, healthcare bodies, government, physicians, 

pharmacists, and society as a whole all have expectations concerning the safe disposal of unused 

medicines. Thus, there are relevant subjective norms (regulations, policies, and guidelines) for all 

these groups. Perceived behavioral control involves the capability of an individual to do a 
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specific behavior; in this case, it is the capability to safely dispose of unused medicines. Hence, it 

entails both external factors (i.e., the regulatory environment and awareness) and the 

effectiveness of safe disposal methods. The more effective and efficient these factors are, the 

more likely the intention, as well as action or behavior, is to happen. 

2.6.2. Assumptions and Limitations of this Theory 

This theory makes an assumption that people behave in a rational way based on their attitudes, 

perceived behavioral control, and subjective norms. Such factors are not actively necessarily 

taken into consideration while making decisions, but they form a back-drop during the process of 

decision-making (Ajzen, 2020). At the bottom line, individuals may fail to articulate a specific 

attitude, but they may nonetheless impact their decision-making. 

2.7. Conceptual Framework 

A conceptual framework refers to the representation of the expected relationship between the 

variables of the research topic. A conceptual framework contains two major variables, i.e., 

dependent and independent variables. Variables for this research as shown in the conceptual 

framework below: 
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Figure 5: Conceptual Framework 

2.7.1. Discussion of the Variables 

In reference to the conceptual framework demonstrates, the safe disposal of unused medicines in 

both India and Ireland greatly depends on regulations and policies in place as well as suggestions 

on how to improve on safe disposal of unused medicines. Hence, the safe disposal of unused 

medicines is the dependent variable, while suggestions on how to improve the safe disposal of 

medicines, regulations, and policies put in place regarding the disposal of unused medicines 

represent the independent variables. 
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2.8. Gantt Chart 

 Dissertation Gantt Chart With Actual Finish Dates
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Figure 6: Dissertation Gantt Chart 

2.9. Research Gap 

In reference to the analysis of the above literature review, the highest percentage of thearticles 

have provided their arguments on how improper disposal of unused medicines impacts the 

environment as a whole. Some of them have discussed the possible benefits of using safe 

methods when disposing of unused or expired medicines. However, it is only a few researchers 

have conducted comparative research regarding the safe disposal of unused medicines in India 

and Ireland, thus posing a research opportunity/gap for this study. To fill this particular gap, this 

research aims at carrying out a comparative study concerning the safe disposal of unused or 

expired medicines between India and Ireland. 

Key Findings 

Based on a careful analysis of the literature review, it is evident that the highest percentage of 

thereviewed articles have talked about the unsafe disposal of unused medicines and how they 

impact the environment as a whole. For instance, improper disposal of unused medicines results 

in the destruction of aquatic and health hazards. Regulatory bodies such as the World Health 

Organization (WHO) and Food and Drug Administration (FDA) play a vital role when it comes 
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to the establishment of guidelines that enhance the safe disposal of unused or expired medicines 

in both India and Ireland. For instance, the Food and Drug Administration (2017) suggests that 

consumers should always read the information provided on the leaflet of the prescription 

medicine concerning how the medicine should be safely disposed of. Hence, there is a greater 

need to educate the public, especially those from India and Ireland, on how they should safely 

dispose of unused or expired medicines to be able to minimize the cases of health hazards and 

environmental pollution.  

There is a worldwide increase in the use of medicines in relation to aging and the high magnitude 

of chronic disease prevalence. The dumping of impassive pharmaceutical waste results in a huge 

threat to nature. Eventually, this dumped garbage forms into piles and creates landfilling and 

pollution (Vellinga et al., 2014). The continuous exposure of antibiotics to the existing 

microorganism may cause severe genetic mutation and create a surge in antibiotic resistance, and 

this is eventually harmful to the existence of humankind. A well-established legal framework, 

timely organized educational campaigns, and easily accessible drug disposal systems can 

alleviate the adverse effects caused by leftover drugs. The most preferred method of drug 

disposal is a solid waste disposal program which is highly economical and has a low incidence 

on the environment.  

In reference to AlMutairi et al. (2022), proper management of unused medicine is always a 

challenge for Irish national authorities. In Ireland, there is an appreciated system established to 

improve the safe disposal of drugs. There are collection points recommended in every pharmacy, 

and they encourage people to give back their unused medicines (Foon et al., 2020). Ireland has 

an official website (my waste) that offers a guide on how waste can be effectively managed. On 

this website, one is able to find all the information they need to know about how they can 

efficiently and responsibly manage their waste, including unused or expired medicines. In terms 

of disposing of unused medicines, India follows some of the guidelines described in the World 

Health Organization (WHO) and the United States Food and Drug Administration (USFDA) 

guidelines (FDA, 2017). These procedures include; handing back to the original manufacturer of 

the expired drug, dumping it with the general wastes, waste immobilization through 

encapsulation, and flushing it into the sewage water are certain methods currently in practice. 

https://www.mywaste.ie/
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Also, it has been evident that only a few researchers have carried out a comparative study 

concerning the safe disposal of unused medicines in both India and Ireland. Hence, this possesses 

as an opportunity for this research study. 
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Chapter 3: Research Methodology 

3.1. Introduction 

Research is a process of investigating and studying materials and sources to establish facts and 

reach new conclusions. It involves a research methodology, which is a systematic way of solving 

the research problem. It is impossible to conduct valid research without making certain 

assumptions, and choosing the right methods is essential to show the results are credible to the 

research. Methodologies can vary depending on the nature and scope of the topic and the type of 

data available, and there is no standard methodology for all research, and it depends on case to 

case. During research planning, the researcher should be aware of the strengths and weaknesses 

of several different research methodologies(Ragab and Arisha, 2017). 

Researchers are expected to use various tools and techniques to complete their research. 

Developing a research strategy involves understanding a topic and describing it in detail. 

Saunders and his colleagues (2012) developed the research onion (as shown in Figure 6 below) 

to illustrate and explain the research stages that must be covered. When viewed from the outside, 

each layer of the onion represents a different stage of the research process. This research has 

used a methodological approach based on the layers shown in the research onion below: 

3.2. Research Philosophy 

Positivism Philosophy: The philosophy of Positivism is all about gathering data about the 

observable world and using it to create a research plan. This Positivism is based on existing 

theories, which are used to develop research hypotheses that can be tested and either confirmed 

or disproven. Through this philosophy, new theories can be formed, which can then be tested 

through further research. Additionally, A key aspect of the Positivism approach is the research in 

a way that is as objective as possible without imposing personal values or beliefs. The research 

data techniques are analyzed using a mixed quantitative and qualitative analysis (Saunders et al., 

2012). 
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Figure 7: Research Onion (Saunders et al., 2012) 

Realism Philosophy: Realism is another philosophy that relates to scientific research. This 

approach is based on how we see and sense reality and objects and which are independent of our 

minds. Realism is similar to positivism in that it also favors a scientific approach to research 

knowledge development. There are mainly divided into two types of realism: direct realism and 

critical realism. Direct realism explains how research is used to see and sense to shows the 

world. Critical realism explains what we experience and the representation of the real world and 

which is not the real world itself. Realism is used in quantitative analysis approaches. (Saunders 

et al., 2012) 

Interpretivism Philosophy: 

Interpretivism Philosophy is a method where a scientist believes that their personal thoughts and 

experiences hold truth and value to the research. Interpretivism Philosophy is similar to 

positivism but unlike positivism philosophy, which gives importance to researching subjective 

ideas and perspectives. Realism is often used in quantitative analysis approaches. (Saunders et 

al., 2012) 
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Pragmatism Philosophy: 

In this study, the researcher has employed the positivism philosophy to study how people dispose 

of unused medicine and how they can improve their disposal habits, as well as to understand 

legislation on the safe disposal of medicines. The quantitative research method has been used to 

gain insight into new approaches for better disposal (Saunders et al., 2012). 

3.3. Research Approach 

In reference to Saunders et al. (2012), there are three primary research approaches available: 

deduction approach, abduction approach, and induction approach. 

The deduction approach is a rigorous testing method used to evaluate concepts or hypotheses in 

the development of research theory. In this approach, hypotheses are designed from existing 

literature and are tested through collected data and analyzed whether the theory is right or wrong. 

This method is also known as the structure-based approach, which is a very structured way of 

understanding the relationship between each variable. In the Deduction approach, data collection 

is in the form quantitative (Ragab and Arisha, 2017). 

The induction approach is a way of creating a theory by looking at patterns and relationships in 

research observations. It starts from the bottom with observations and builds research 

Hypotheses, and ends by creating a research theory. An inductive process is more flexible for 

research investigation, which uses a qualitative data collection method which allows for a more 

versatile structure (Ragab and Arisha, 2017). An abductive approach uses both deduction and 

induction and can start with either a theory or data. It moves back and forth between the two 

approaches (Saunders et al., 2012). 

Based on the discussion above, the researcher will employ a deductive approach because a 

scientific investigation will be involved. The researcher has investigated what other authors have 

found, studied the existing secondary data that relates to the topic, and has also tested the 

formulated research hypothesis through data analysis. 
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Figure 8: Research Approach(Ragab and Arisha, 2017) 

3.4. Research Methodological Choice 

In reference to Saunders et al. (2012), there are three research methodological choices which are 

available. They include; quantitative, qualitative, and multiple methods. 

The quantitative methodology involves the use of methods to collect numerical data that can help 

to analyze research with statistics. The methodology is linked with positivism and usually 

involves testing research theories, and is based on a deductive approach. However, sometimes 

inductive method can also be used to develop theories. The objective of this method is to help 

understand things better by collecting information using numbers with a questionnaire or graph. 

Qualitative research means using methods to collect and analyze data that is not numerical. This 

can include things like video interviews or audio recording transcripts. It is based on interpretive 

and pragmatic philosophy and aims to develop a deeper understanding of a topic than what's 

already available in the literature. Qualitative research uses an inductive approach to develop 

theories. Sometimes, a qualitative approach also uses an abductive approach, in which 

observations are used to develop and then tested in various stages of the research. 

The research has used quantitative research techniques to collect data and gain a comprehensive 

understanding of the research topic. This combination of research methods allows us to gather a 

wider range of information and apply it to a larger sample size. To collect data, the survey 

questions were distributed through various platforms, including LinkedIn and WhatsApp. The 

survey has targeted consumers/patients/households, pharmacists, physicians, and manufacturers 

from India as well as Ireland . 
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3.5. Research Strategy 

In reference to Saunders and his colleagues (2012), a research strategy involves how the primary 

research will be carried out by the researcher. There are varied types of research strategies that 

can be adopted by the researcher, i.e., surveys, conducting interviews, experimental, and 

observational, among others. Saunders et al. (2012) argue that surveys are mainly used in 

descriptive and exploratory research to enhance data collection from a specific research 

population, thus, being regarded as the most effective research approach when it comes to 

investigating the safe disposal of unused medicines. The survey questions were sent out to the 

respondents in an electronic format to ensure the people who participated in this research were 

aware and agreed to participate in this study. All the respondents were sent an electronic link to 

the survey questions. The survey was conducted on households/consumers/patients, pharmacists, 

physicians as well as pharmaceutical manufacturers so as to understand why they have unused 

medicines and how they dispose of them. The survey has also asked the opinions of the named 

people who participated in this research regarding a governmental program that has allowed 

them to return their unused medicines to the pharmacy. The main goal will involve getting more 

insights into these issues. 

There are several benefits which are associated with the use of online surveys when conducting a 

research study. For instance, an online survey consumes less cost when compared to others like 

self-administered questionnaires. Also, online surveys allow the research people who 

participated in this research to complete the surveys at their own convenient time (Nayak and 

Narayan, 2019). A common disadvantage of using online survey questionnaires is that the 

researcher will not be present to solve any misunderstandings of the questions (Nayak and 

Narayan, 2019). Hence, to prevent such an issue from happening, the researcher ensured that the 

survey questions were clear and not ambiguous. Also, a pilot study ensured that the survey 

questions were clear and fit for everyone before they were sent out to all the research people who 

participated in this research (Saunders et al., 2012). 

3.6. Data collection techniques 

In this research, both primary data and secondary data have been collected by the researcher. The 

collected data has provided the researcher with relevant information that relates to the research 
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topic. For primary data, the researcher has collected data through issuing of online questionnaires 

to the respondents. Secondary data for this research has been collected from peer-reviewed 

articles and journals, published books, and government websites (Gupta and Gupta, 2022). 

3.7. The Exclusion and Inclusion Method 

In this particular thesis, secondary data has been gathered by following the exclusion as well as 

inclusion methods.  This method has aided the investigator in excluding all the journalsas well as 

books that are not related to the research topic. The sources selected for this research had 

information that is relevant to this study, and the authors are experienced and also well-known. 

Through this method, a number of keywords were used to select those articles that are relevant to 

this study. Some of the keywords include the following; “Unused medicines, disposal of unused 

medicines, expired medicines, Disposal of expired medicines, returning unused medicines, etc.” 

Also, the researcher searched articles based on the year of their publication to be able to only 

select those articles that have current information related to the research topic. For instance, the 

articles chosen are from 2010 up to date. 

Also, only those people who participated in this research who had enough knowledge of safe 

disposal practices of unused or expired medicines were included in this study. Those who did not 

have knowledge of the topic of study were excluded. 

3.8. Sample size 

Hammad and Hallinger (2017) revealed that the sampling procedure entails two major types, i.e., 

probability sampling and non-probability sampling. Based on the sampling technique selected, 

the researcher needs to have a research sample size that is sizeable enough as well as convenient 

to provide effective and satisfying findings. In this research, the investigator used the probability 

sampling technique using a sample population of 75 respondents. A significant sample size 

would have been utilized, but because of the respondent’s limited availability, a smaller size of 

75 people who participated in this research was suitable for this research. 

3.9. Research Sampling Type 

In reference to Kothari (2017), there are three different types of research sampling. They include; 

simple random, purposive, and quota techniques. In this study, the researcher used a simple 
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random sampling technique because it allowed the research respondents to have equal chances of 

participating in the research. 

3.10. Data analysis methods 

In this research, the collected data has been thoroughly examined to determine the views of 

people who participated in this research on how they dispose of their unused medicines. This was 

done with the help of an online survey. To review the information and reach a conclusion, 

different methods and techniques of data analysis have been used. These techniques include the 

following; Microsoft Excel and Tableau Software (Gupta and Gupta,2022). The gathered 

firsthand information has been analyzed through a statistical representation with the aid of the 

above-mentioned tools. The analyzed information has been demonstrated in bar graphs and pie 

charts.  

3.11. Time Horizon 

In reference to Saunders and his colleagues (2012), research can either adopt a longitudinal or 

cross-sectional time horizon. A longitudinal study deals with a given phenomenon over a period 

of time, whereas a cross-sectional study concentrates on a given point in time (Rindfleisch et al., 

2008). Hence, this research study has involved the collection of primary data at a given point in 

time, thus being limited to a cross-sectional time horizon. 

3.12. Research Ethics 

A good research study must consider all the necessary ethical requirements. In this case, before 

starting the primary research, the researcher presented the research plan, explained to the people 

who participated in this research about the research aim, and gave them an information letter to 

seek their consent before participating in this study. The respondents were required to carefully 

read and understand the participant information letter before proceeding to answer the questions. 

During the study, the people who participated in this research were given the option to withdraw 

from the activity anytime. Research people who participated in this research were not offered 

any bribe to participate in the research. The information that was collected from this survey has 

been kept private and has only been used in this research. It will not be disclosed to any third 

party(Saunders et al., 2012). The people who participated in this research will not be asked to 
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provide their sensitive or personal information; only the age and occupation of the people who 

participated in this researchwere required by the researcher. 

 

Figure 9: Overview of the Methodology Used in the Research 
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Chapter Four: Analysis and Discussion of Data 

4.1. Demographic Information 

 

Figure 10: Gender 

The pie chart in the figure above represents information gathered concerning the gender of the 

research people who participated in this research. The researcher expected thepeople who 

participated in this research to pick from the following options; male or female. The male people 

who participated in this research were male (41), representing 54.7%, and female people who 

participated in this research were female (34), representing 45.3%. Hence,the highest percentage 

of thepeople who participated in this research were male then, followed by female people who 

participated in this research. 

 

Figure 11: Participant’s gender based on their country of residence 
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The bar graph demonstrates represents the number of research people who participated in this 

research based on their country of residence. As demonstrates, female people who participated in 

this research from Ireland 22 in number and from India were 12 in number. In India, male people 

who participated in this research were 26 in total, and in Ireland, they were 15 in total. Thus, 

majority of the people who participated in this research came from India as compared to Ireland. 

 

Figure 12: Age 

Demonstratesillustrates the age brackets of the people who participated in this research. The 

people who participated in this research were to choose from the following options; 18-30 years, 

31-50 years, 51-60 years, and above 61 years. Out of 75 people who participated in this research 

who participated in this research study, 34 (45.3%) have aged between 18-30 years, 22 (29.3%) 

have aged 31-50 years, 14 (18.7%) have aged between 51-60 years, and 5 (6.7%) have age above 

61 years. Countrywide, those with 18-30 years from Ireland were 17 in total, and 17 were also 

from India. Those with 31-50 years were 12 in total from Ireland and ten from India. Those aged 

51-60 years were four from Ireland and ten from India. Those with the age of above 61 years 

were four from Ireland, and only one was from India. Hence, the highest percentage of the 

people who participated in this research had an age bracket of 18-30 years, followed by 31-50 

years, followed by 51-60 years, and the least had an age bracket of 61 years and above. 
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Figure 13: Level of education 

The graph indicated above illustrates information collected In reference to the level of education 

of the research people who participated in this researchfrom India as well as Ireland  in general. 

As demonstrates, out of a total number of 75 people who participated in this research, 27 (36%) 

have completed their bachelor’s degree, 25 (33.3%) have completed their advanced diploma, 14 

(18.7%) have completed their master’s degree, and 9 (12%) have completed their 

certificate/diploma. 

 

Figure 14: Education level 
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Figure 14, demonstrates, represents specific data on the level of education based on the level of 

education per country. In reference to the above data, in Ireland, people who participated in this 

research who have completed their certificate or diploma level are 5 in total, those with master’s 

degrees are 6 in total, those with an advanced diploma are 12 in total, and those with bachelor’s 

degrees are 14 in total. In India, those with certificates or diplomas are 4 in total, those with 

master’s degrees are 8 in total, those with advanced diplomas are 14 in total, and those with 

bachelor’s degrees are 13 in total. Hence, the highest percentage of therespondents from India 

and Ireland have completed their bachelor’s degrees and advanced diplomas. 

 

Figure 15: Place of residence 

Figure 15, outlines collected information from the people who participated in this research 

concerning their place of residence. The people who participated in this research were limited to 

the following options; India and Ireland. Out of 75 people who participated in this research who 

participated in this study, 38 (50.7%) came from India, while 37 (49.3%) came from Ireland. 

Hence,the highest percentage  of the people who participated in this research came from India. 
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Figure 16: Profession 

Figure 16 above demonstrates information gathered from the research people who participated in 

this research concerning their profession. They were required to choose from the following 

options; pharmacist, patient/consumer, or physician. Out of 75 people who participated in this 

research, 30 (40%) were physicians, 25 (33.3%) were patients/consumers, and 20 (26.7%) were 

pharmacists. Country-wise, Ireland had ten pharmacists, 13 patients/consumers, and 14 

physicians. In India, there were ten pharmacists, 14 patients/consumers, and 16 physicians. 

Generally, the highest percentage  of the people who participated in this research were 

physicians from both the two countries. 
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4.2. Survey Questions for Patients/consumers 

4.2.1. Analysis of Objective 5: To examine the harmful impact on the environment resulting 

from the disposal of unused drugs. 

 

Figure 17: People who participated in this research' Information letter 

Figure 17, demonstrates, represents data concerning the level of understanding of the participant 

information letter. They were to either respond with a YES or No after going through the 

participant information letter that was sent to them. Out of 15 patients/consumers who 

participated in this study, 24 of them (96%) answered using a YES, and only 1, representing 4%, 

answered using a No. Thus, it can be said thatthe highest percentage of theconsumers (96%) 

went through and clearly understood the participant information letter before proceeding to the 

survey questions. 
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Figure 18: Having Unused medicines 

The bar graph demonstrates represents information gathered from 25 patients/consumers 

regarding if they have ever had any unused medicines in their homes. They were to either 

respond with a YES or No. Generally, 24 of them, representing 96%, answered using a YES 

while only 1 of them answered using a No, thus representing 4%. Country-wise, 11 people who 

participated in this research from India answered using a YES, and only 1 answered using a NO. 

From Ireland, 13 patients/consumers answered using a YES, and there was no one who answered 

using a NO. Hence, it can be said thatthe highest percentage  of the patients (from both Ireland 

and India) have had unused medicines in their homes. 
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Figure 19: Categories of unused medicines 

Those who answered with a YES from the previous Figure 18 were expected to respond by 

selecting the category that fits the type of unused medicines that they have ever disposed of. 

They were to select one response from the following;; prescription medicines, over-the-counter 

medicines, and both prescription and over-the-counter medicines. Generally, 11 (44%) 

consumers reported having disposed of both prescription and over-the-counter medicines, 9 

(36%) have disposed of counter medicines, and 5 (20%) have disposed of prescription 

medicines. Specifically, in India, the total number of prescription medicines that have been 

disposed of is 3, 4 for over-the-counter medicines, and 5 for both prescription and over-the-

counter medicines. In Ireland, two prescription medicines have been disposed of, 5 for over-the-

counter medicines and 6 for both over-the-counter and prescription medicines. Hence, the 

highest percentage of the disposed medicines from India as well as Ireland  are both prescription 

and over-the-counter medicines. 
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Figure 20: The unused medicines were meant to treat which type of disease 

Figure 20, demonstrates, demonstrates information gathered from consumers/patients concerning 

the type of illness that the unused medicines present in their homes were meant to treat. These 

people who participated in this research were given a series of options to choose from which 

included the following; allergy, high blood pressure, ant-vomiting, body pain, flu, and cold, 

malaria, diabetes, diarrhea, asthma, and acidity. As demonstrates, the highest percentage  of the 

people who participated in this research from India reported that the unused medicines in their 

homes were meant to treat both Allergies and flu and colds. In Ireland, the highest percentage  of 

the people who participated in this research reported that the unused medicines in their homes 

were meant to treat allergies. 
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Figure 21: Reasons for having unused medicines 

The bar graph demonstrates represents information gathered from patients/consumers concerning 

why they have unused medicines in their homes. They were given a number of options to choose 

from, i.e., doctor prescribed too many medicines, I stopped taking the medicine because I felt 

better, I stopped taking them because they had side effects, I was given extra medicines by the 

pharmacists, the drugs were changed by my physician or they have expired. Generally, out of 25 

people who participated in this research, 12 (48%) reported that they have unused medicines in 

their homes because they stopped taking them after feeling better, 4 (16%) reported that their 

doctor prescribed too many medicines, 4 (16%) reported that they stopped taking them as they 

were experiencing side effects, 2 (8%) reported that the drugs were changed by their physician, 1 

(4%) reported that they were given extra medicines by their pharmacists and 1 (4%) reported that 

the medicines had expired. Hence, the highest percentage of the people who participated in this 

research from Ireland have unused medicines in their homes because they stopped taking them 
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after experiencing side effects and after feeling better. In India, the highest percentage of 

consumers have unused medicines in their homes because they stopped taking them after feeling 

better. 

 

Figure 22: Dealing with the unused medicines 

In reference to Figure 22, demonstrates, patients/consumers were required to report how they 

handle unused medicines in their homes. They were given several options to choose from, i.e., 

burn them, flush them down the toilet, give them to relatives and friends who need them, keep 

them, return to the pharmacists or physician, throw them in the trash, and specify if there is 

another option. Out of the 25 patients/consumers who took their time to take part in this survey, 

11 (44%) reported that they give them to relatives and friends who need them, 16% (4) throw 

them in the trash, 16% (4) return them to the pharmacists/physician, 1 (4%) burn them, and 1 

(4%) keeps them. Hence, based on the bar graph demonstrates, the highest percentage of the 
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patients (from India as well as Ireland) give the unused medicines present in their homes to 

relatives and friends who need them. 

 

Figure 23: Knowing If there is a "Patient Information Leaflet" inside the box with tips on 

how to safely dispose of your medicine 

In reference to Figure 23 demonstrates, patients/consumers were required if they were aware of 

the patient information leaflet inside the box with tips on how they can safely dispose of their 

medicines. They were expected to respond with either a YES or No. Out of 25 

patients/consumers (from India as well as Ireland), 18 (72%) answered using a YES, and 7 

(28%) answered using a NO. Country-wise, 11 patients from Ireland answered using a YES and 

2 with a NO. In India, seven answered using a YES, and five answered using a NO. Hence, 

Ireland has the highest percentage of the patients who are aware of the patient information leaflet 

inside as compared to India. However, on a general basis, it can be said thatthe highest 

percentage of the patients/consumers from India as well as Ireland are aware of the patient 

information leaflet inside the medicine box. 
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Figure 24: Seeking the guidance of a pharmacist or another professional in the field of 

medicine regarding the correct way to get rid of unused or unwanted medications. 

Figure 24, demonstrates, illustrates information gathered from respondents concerning if they 

have ever looked for any guidance from a pharmacist or any other professional in the medical 

field regarding the correct way of disposing of unused medicines. The people who participated in 

this research were to respond with a YES or No. Out of the patients who took their time to take 

part in this survey, 73.9% (17) answered using a YES, and 26.1% (6) answered using a No. 

Country-wise, seven from India answered using a YES, and four answered using a NO. In 

Ireland, they answered using a YES, and only two answered using a NO. Hence, the highest 

percentage of the patients from India as well as Ireland have ever sought the guidance of 

pharmacists or any other professional in the medical field concerning how to safely dispose of 

unused medicines. 
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Figure 25: If the pharmacy in the local area accepts back the unused medicines to be 

disposed 

In reference to Figure 25demonstrates, patients/consumers were required if their local pharmacy 

accepted back the unused medicines to be disposed of. They were to respond with a YES or NO. 

From India, four answered using a NO and 7 with a YES. In Ireland, one answered using a NO 

and 12 with a YES. Hence,In reference to this information, it can be said thatthe highest 

percentage of the patients/consumers from India as well as Ireland agreed that their local 

pharmacies accept back unused medicines to be disposed of. 

 

Figure 26: In the event that a take-back program for unused medicines was implemented 

today, would you use it? 
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Figure 26 illustrates information gathered from patients regarding their view on whether they 

would use a take-back program in the event it is implemented. They were to respond with a YES 

or No. In reference to the above bar graph, all the patients/consumers from India as well as 

Ireland answered using a YES. Hence, this implies that all patients/consumers from India and 

Ireland would use the take-back program in the event that it is implemented. 

 

Figure 27: Do you believe that improper disposal of medicinal products may result into can 

have a harmful impact on the environment? 

Based on Figure 27, demonstrates, the people who participated in this researchwere required if 

they believed that improper disposal of medicinal products may result into could have a harmful 

impact on the environment. They were required to pick one response from the following; YES, 

NO, and not sure. As shown in the figure above, 11 patients from Ireland answered using a YES, 

one was not sure, and one answered using a NO. In India, ten answered using a YES, and only 

one answered using a NO. Hence, it can be said that the highest percentage of 

thepatients/consumers from India as well as Ireland believe that the improper disposal of 

medicinal products may result into can have a harmful impact on the environment. 
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Figure 28: If yes, what are some of the impacts that improper disposal of medicinal 

products may result into can cause on the environment 

In reference to Figure 28, demonstrates, those who answered using a YES in Figure 27 were to 

report some of the impacts that improper disposal of medicinal products may result into can 

cause on the environment. The people who participated in this research were given the following 

options; Health problems due to accidental ingestion, increased risks of global warming, and 

environmental pollution. Generally, 50% (12) reported that improper disposal of medicinal 

products may result into could lead to increased risks of global warming, 25% (6) reported that it 

could cause health problems due to accidental health ingestion, and also 25% (6) reported that it 

can cause environmental pollution. Country-wise, in India, seven reported that improper disposal 

of medicinal products may result into could lead to increased risks of global warming, three 

reported that it could cause environmental pollution, and one reported that it could lead to health 

problems due to accidental ingestion. In Ireland, three reported that it could lead to 

environmental pollution, five reported that it could lead to health problems due to accidental 

ingestion, and five also reported that it could lead to increased risks of global warming. Hence, 

the highest percentage  of Indian and Irish patients/consumers believe that improper disposal of 

medicinal products may result into can lead to increased risks of global warming.  
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Figure 29: Do you agree that there is a need to improve public awareness of the proper 

disposal of unused and expired medicines to the public? 

In reference to Figure 29 demonstrates, the people who participated in this researchwere required 

if they agreed that there is a need to improve public awareness of the proper disposal of unused 

or expired medicines to the public. They were to either disagree, strongly disagree, be neutral, 

agree, and strongly agree or not sure. In India, one disagreed with this, two strongly disagreed, 

three were neutral, and five strongly agreed. In Ireland, two agreed to this. Also, two strongly 

agreed to this, three disagreed, and six were neutral. Generally, the highest percentage of 

thepatients/consumers from India as well as Ireland are not sure if there is a need to improve 

public awareness of the proper disposal of unused or expired medicines to the public. 
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Figure 30: What do you think are the risks of keeping unused medicines? 

Figure 30 shows information gathered concerning the view of patients on the risks of keeping 

unused medicines in their homes. They were to select one response from the following;; 

overdose, misuse or illegal abuse, taking the wrong medicine due to mix-ups, and accidental 

poisoning in children or pets. Based on the collected data, the highest percentage of Indians (5) 

reported that the main risk of keeping unused medicines is accidental poisoning in children or 

pets. In Ireland, the highest percentage (6) of the patients also believe that keeping unused 

medicines can lead to accidental poisoning in children or pets. 
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4.3. Survey Questions of Pharmacists 

4.3.1. Objective 1 analysis: To determine the relevance of regulations and policies 

governing the Safe Disposal of Unused Medicines in Ireland and India. 

 

Figure 31: Have you gone through and clearly understood the participant information 

letter? 

Figure 31 illustrates pharmacists from India as well as Ireland  who were required to respond 

with a YES or No as to whether they had gone through and clearly understood the participant 

information letter. As shown in the pie chart above, all the pharmacists answered using a YES, 

representing 100%. Hence, this implies that all the pharmacists clearly understood the participant 

information letter that was sent to them before proceeding to the survey questions. 
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Figure 32: Have you received formal instructions on how to dispose of expired or unused 

medication? 

In figure 32, the people who participated in this researchwere required to report whether they had 

received any formal instruction on how to dispose of unused or expired medicines. They were to 

select one response from the following; YES, NO as well as Not Sure. Of this, 17 (85%) 

answered using a YES, and 3 (15%) answered using a NO. No one was not sure. Country-wise, 

in India, only two answered using a NO, and eight answered using a YES. In Ireland, only one 

answered using a NO, and nine answered using a YES. Hence, it can be said that the highest 

percentage of thepharmacists from India as well as Ireland have never received formal 

instructions on how to dispose of the expired or unused medication. 
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Figure 33: If yes, where did you get the advice on medicine disposal? 

In reference to Figure 33, demonstrates, those who answered with a YES in Figure 32 were to 

report where they got the advice concerning the disposal of unused medication. They were given 

the following options to choose from; through college/university, organizational training, a 

Google search on pharmaceutical information, continued professional development, 

television/print/radio advertisement, and from certain centers. Generally, the highest percentage 

of pharmacists from India as well as Ireland reported that they get advice on how to safely 

dispose of unused medicines through Google search on pharmaceutical information. In Ireland, 

the highest percentage reported that they get information on Google, while in India majority 

reported that they got information through organizational training. 
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Figure 34: Do you believe that pharmacists, in their role as custodians of medications, have 

a responsibility to educate the general public about the correct way to dispose of 

medications? 

In reference to the pie chart shown in Figure 34 above, pharmacists from India as well as Ireland 

were required to respond whether they believe that pharmacists, in their role as custodians of 

medications, have a responsibility to educate the general public about the correct way to dispose 

of medications. They were given the following options to choose from; YES, NO, and NOT 

SURE. As demonstrates, all the pharmacists answered using a YES, representing 100% response. 

Hence, this means that all pharmacists from India as well as Ireland believe that pharmacists, in 

their role as custodians of medications, have a responsibility to educate the general public about 

the correct way to dispose of medications. 
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Figure 35: Do you agree that the patient information leaflet contains mandatory 

information which advises patients to dispose of unused medicines in a proper way? 

In reference to Figure 35 demonstrates, pharmacists from India as well as Ireland were required 

if they agreed that the patient information leaflet contains mandatory information which advises 

patients to dispose of unused medicines in a proper way. They were to select one response from 

the following; strongly agree, agree, neutral, strongly agree, and disagree. As shown, the highest 

percentage (8) of the people who participated in this researchfrom India as well as Ireland 

strongly agree that the patient information leaflet contains mandatory information which advises 

patients to dispose of unused medicines in a proper way.  
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Figure 36: Is there a program for returning back the unused medicines at your local 

pharmacy that you work for? 

In reference to Figure 36, demonstrates, the pharmacists from India as well as Ireland were 

required to report on whether there is a program for returning back the unused medicines at the 

local pharmacy that they work for. They were to respond with a YES, NO, and not sure. In India, 

all ten people who participated in this researchanswered using a YES, and in Ireland, eight 

answered using a YES, and only two answered using a NO. Hence, based on this, it can be said 

thatin both India and Ireland, there is a program in place for returning back unused medicines at 

the local pharmacies. 

 

Figure 37: Do you agree that there is a need to implement a take-back program for unused 

medicines at the pharmacies? 
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Figure 37 demonstrates represents information gathered from pharmacists concerning if they 

agree that there is a need to implement a take-back program for unused medicines at the 

pharmacies. They were given the following options to choose from; YES, NO, and not sure. 

Based on the above data, 95% (19) answered using a YES, while 1 (5%) answered using a NO. 

No one was not sure. Country-wise, ten pharmacists from Ireland answered using a YES, nine 

from India answered using a YES, and only one from India answered using a NO. Hence, it can 

be said thatthere is a need to implement a take-back program for unused medicines at the 

pharmacies as the highest percentage  of the pharmacists agree to it. 

 

Figure 38: If yes, who should be in charge of implementing the program? 

In reference to Figure 38, demonstrates, those pharmacists who answered using a YES in Figure 

37 were expected to report the body that should be in charge of implementing the take-back 

program for unused medicines. Eleven (55%) reported that the health department should be in 

charge of the implementation, and 45% (9) reported that the pharmaceutical council should be in 

charge. Country-wise, five pharmacists from India suggested that the health department should 

be in charge, and the other five pharmacists also reported that the pharmaceutical council should 

be in charge.  In Ireland, six pharmacists suggested that the pharmaceutical council should be in 

charge, and 4 of them suggested that the health department should be in charge. Hence,the 

highest percentage  of the pharmacists from India and Ireland suggest that the pharmaceutical 

council should be in charge of implementing the take-back program for unused medicines. 
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Figure 39: The method of medicine disposal used at the pharmacy 

Based on Figure 39, pharmacists from India as well as Ireland were required to report the method 

they use to dispose of unused medicines at their local pharmacy. They were given the following 

options to choose from; landfills, high-temperature incineration, waste encapsulation, chemical 

decomposition, and sharing with relatives and friends who need them. Generally, out of 20 

pharmacists who took their time to take part in this survey, 35% (7) use waste encapsulation, 

25% (5) use landfills, 20% (4) use high-temperature incineration, 15% (3) use chemical 

decomposition, and 5% (1) share with relatives and friends who need them. In India, the highest 

percentage of pharmacists (5) reported that they use waste encapsulation to dispose of unused 

medicines, while in Ireland, high-temperature incineration is commonly used. Hence,the most 

common method of disposing of used medicines in both India and Ireland is waste encapsulation, 

followed by landfills. 
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Figure 40: How often do you give advice to patients/consumers regarding the safe disposal 

of unused medicines? 

In reference to the bar graph demonstrates, pharmacists were required to report on how often 

they advise patients/consumers on how to safely dispose of unused medicines. They were to 

select one response from the following; always, once a month, rarely, and not at all. Out of 20 

pharmacists who took their time to take part in this survey, 70% (14) answered using always, 

20% (4) answered using once a month, and 10% (2) answered using rarely. No one answered 

using Not at all. Country-wise, in India majority (7) answered using always, and in Ireland, the 

highest percentage (7) also answered using always. Hence, this implies that the highest 

percentage of pharmacists from India as well as Ireland always advise patients/consumers on 

how to safely dispose of unused medicines. 
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Figure 41: What do you think are the potential advantages of implementing guidelines on 

the safe disposal of unused medicines in your country? 

Figure 41, demonstrates, represents information gathered from pharmacists concerning their 

perspective on the potential advantages of implementing guidelines on the safe disposal of 

medicines in their country. The research people who participated in this research were given the 

following options to choose from; Guidelines on disposing of medicines safely to prevent others 

from using them, also help to prevent harmful residues from getting into the environment, 

prevent misuse of medicines, and not sure. Out of 20 pharmacists who took their time to take 

part in this survey, 60% (12) reported that guidelines on safe disposal of medicines help to 

prevent harmful residues from getting into the environment, 35% reported that they help to 

prevent others from using them accidentally or intentionally and 5% (1) reported that guidelines 

will help to prevent misuse of medicines. Country-wise, the highest percentage of the 

pharmacists from India (6) and Ireland (6) believe that the implementation of guidelines on the 

safe disposal of unused medicines will help to prevent harmful residues from entering the 

environment. 
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Figure 42: What are your suggestions on how to enhance household disposal practices 

concerning unused medicines in your country? 

Figure 42, demonstrates, represents information gathered from pharmacists concerning their 

suggestions on how to enhance household disposal practices concerning unused medicines in 

their country. The people who participated in this research were given several options to choose 

from as shown in figure 42. The highest percentage of the pharmacists from both India (4) as 

well as Ireland (3) have suggested that to be able to enhance household disposal practices 

concerning unused medicines; consumers should take medicine out of its container and mix it 

with other waste such as kitty litter. They should not crush the capsules. 
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Figure 43: Do you believe that improper disposal of medicinal products may result into can 

have a harmful impact on the environment? 

In reference to Figure 43 demonstrates, pharmacists from both India were required to respond 

with a YES, NO, or Not sure if they believe that improper disposal of medicinal products may 

result into can have a harmful impact on the environment. As demonstrates, all the pharmacists 

answered using a YES, representing 100% response. No one answered using a NO, nor was not 

sure. This implies that all the pharmacists from India as well as Ireland believe that improper 

disposal of medicinal products may result into can have a harmful impact on the environment. 
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Figure 44: If yes, what are some of the impacts that improper disposal of medicinal 

products may result into can cause on the environment? 

 Figure 44, demonstrates, represents information gathered from pharmacists concerning the 

impacts of improper disposal of medicinal products may result into on the environment. The 

respondents were to pick one of the following options; health problems due to accidental 

ingestion, increased risk of global warming, and environmental pollution. Out of 20 pharmacists 

who took their time to take part in this survey, 35% (7) picked the option of environmental 

pollution, 35% (7) picked the option of health problems due to accidental ingestion, and 30% (6) 

picked the option of increased risks of global warming. Country-wise, the highest percentage  of 

the pharmacists from India reported that the main impacts of improper disposal of medicinal 

products may result into include the increased risk of global warming, while the highest 

percentage  of the pharmacists from Ireland reported that unsafe disposal of unused medicines 

could lead to environmental pollution and health problems due to accidental ingestion. Hence, 

improper disposal of medicinal products may result into can cause a number of impacts on the 

environment, such as increased risk of global warming, environmental pollution, and health 

problems due to accidental ingestion. 
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Figure 45: Do you agree that there is a need to improve public awareness of the proper 

disposal of unused and expired medicines to the public? 

In reference to Figure 45, pharmacists were required to either agree, agree/disagree, strongly 

agree, disagree, strongly disagree and not be sure concerning the need to improve public 

awareness of proper disposal of unused and expired medicines to the public. Out of 20 

pharmacists, 40% (8) strongly agreed, 35% (7) agreed, 20% (4) were neutral, and 5% (1) were 

not sure. At the country level, the highest percentage  of the pharmacists from India (4) strongly 

agreed, while the highest percentage  of the pharmacists from Ireland agreed and strongly agreed 

that there is a need to improve public awareness on proper disposal of unused and expired 

medicines to the public. Generally, pharmacists from both countries strongly agree that there is a 

need to improve public awareness of the proper disposal of unused and expired medicines to the 

public. 
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Figure 46: Do you believe that pharmacists, in their role as custodians of medications, have 

a responsibility to educate the general public about the correct way to dispose of 

medications? 

In reference to Figure 46 demonstrates, pharmacists were required to respond if they believe that 

pharmacists, in their role as custodians of medications, have a responsibility to educate the 

general public about the correct way to dispose of medications. They were given a series of 

options to choose from, i.e., YES, NO, and not sure. Out of 20 pharmacists, 95% (19) answered 

using a YES, while only 1 (5%) answered using a NO. No pharmacist answered using a NO. At 

the country level, the highest percentage of thepharmacists from India (9) answered using a YES, 

and the highest percentage of the pharmacists in Ireland (10) answered using YES. Hence, this 

means that pharmacists from India as well as Ireland believe that pharmacists, in their role as 

custodians of medications, have a responsibility to educate the general public about the correct 

way to dispose of medications. 
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4.4. Survey questions for physicians 

4.4.1. Objective 3 analysis: To determine the most suitable method of safely disposing of 

unused medicines in India in comparison to Ireland. 

 

Figure 47: Have you gone through and clearly understood the participant information 

letter? 

In reference to Figure 47 demonstrates, physicians from India as well as Ireland were required to 

respond with a YES or NO regarding whether they had gone through and clearly understood the 

participant information letter. Out of 30 physicians who took their time to take part in this 

survey, 96.7% (29) answered using a YES, and only 1, representing 3.3%, answered using a NO. 

This shows that the highest percentage of the physicians from India as well as Ireland clearly 

understood the participant information letter before proceeding to the survey questions. 
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Figure 48: The Healthcare has a standard operating procedure for the safe disposal of 

unused medicines in place 

The pie-chart demonstrates represents information gathered from the physicians concerning if 

their respective healthcare has a standard operating procedure for the safe disposal of unused 

medicines in place. They were to respond with either a YES, NO, or not sure. In reference to the 

collected data, 83.3% (25) of the physicians answered using a YES, and 16.7% (5) answered 

using a NO. No one was not sure. Hence, this implies that the highest percentage of the 

physicians from India as well as Ireland agree that their respective healthcare has a standard 

operating procedure for safe disposal of unused medicines in place. 
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Figure 49: All the physicians at your healthcare facility have been trained on safe methods 

to dispose of unused medicines. 

Based on Figure 49 demonstrates, physicians were required to respond with either a YES, NO, or 

not sure to determine if all the physicians at their healthcare facility have been trained on safe 

methods to dispose of unused medicines. As shown in the bar graph above, the highest 

percentage of thephysicians from India as well as Ireland , representing 86.2% (25), answered 

using a YES, while 10.3% (3) answered using a NO, and only one from Ireland was not sure. 

Thus, based on this analysis, all the physicians at the healthcare facilities in both India and 

Ireland have been trained on safe methods to dispose of unused medicines. 



  87 

 

Figure 50: What method do you use to dispose of unused medicines? 

In reference to Figure 50 demonstrates, physicians were required to report on their method of 

disposing of unused medicines. They were given the following options to pick from; landfills, 

high-temperature incineration, waste encapsulation, and sharing with relatives and friends who 

need them. As demonstrates, the highest percentage  of the physicians from both India (6) and 

Ireland (8) use landfills to dispose of unused medicines. 
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Figure 51: Does the healthcare facility at which you work accept unused medicines from 

the public for proper disposal? 

In reference to Figure 51 demonstrates, physicians were required if the healthcare facility in 

which they work accepts unused medicines from the public for proper disposal. The respondents 

were to respond using the following options; YES, NO, and not sure. Out of 30 physicians who 

took their time to take part in this survey, 86.7% (26) answered with a YES, and 13.3% (4) 

answered with a NO. No physician was not sure. Country-wise, the highest percentage of 

physicians from India (15) and Ireland (11) answered with a YES. Hence, based on this, it can be 

said thatthe highest percentage of thehealthcare facilities in India and Ireland accept unused 

medicines from the public for proper disposal. 
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Figure 52: Do you agree that a patient information leaflet must include instructions for 

safely disposing of any unused medication 

In reference to Figure 52 demonstrates, the physicians were required if they agreed that a patient 

information leaflet must include instructions for safely disposing of any unused medication. 

They were to select one response from the following; strongly agree, agree, neutral, disagree, and 

strongly disagree. Out of 30 physicians who took their time to take part in this survey, 43.3% 

(13) strongly agreed, 30% (9) agreed, 13.3% (4) were neutral, and 13.3% (4) disagreed. No one 

strongly disagreed. Country-wise, the highest percentage of the physicians from India (6) agreed, 

while the highest percentage of the physicians in Ireland (8) strongly agreed. Hence, based on 

this, it can be said that the highest percentage of the physicians from India and Ireland strongly 

agree that a patient information leaflet must include instructions for safely disposing of any 

unused medication. 
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Figure 53: The healthcare facility is contracted to a waste management firm that disposes 

of unused medicines. 

Figure 53 represents information gathered from the physicians to determine if their respective 

healthcare facility is contracted to a waste management firm that disposes of unused medicines. 

They were to answer with either a yes, no, or not sure. Out of 30 physicians, 70% (21) answered 

with a YES, 23.3% (7) answered with a NO, and 6.7% (2) were not sure. Country, wise majority 

of the physicians from India, i.e., 9, answered with a YES, and the highest percentage of the 

physicians from Ireland, i.e., 12, answered with a YES. Hence, it can be said that the highest 

percentage of thephysicians from India as well as Ireland agree that their healthcare facility is 

contracted to a waste management firm that disposes of unused medicines. 
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Figure 54: Do you think that there is a need for a state-managed take-back program for 

unused medicines to be implemented at your healthcare facility? 

In reference to Figure 54, demonstrates, physicians from India as well as Ireland were required to 

give their opinion on whether they think that there is a need for a state-managed take-back 

program for unused medicines to be implemented at your healthcare facility. They were to 

answer with a YES, NO, or not sure. Out of 30 physicians who took their time to take part in this 

survey, 75.9% (22) answered with a YES, and 24.1% (7) answered with a NO. No physician was 

not sure about this. At the country level, 13 physicians from India answered with a YES, while 

only three answered with a NO. In Ireland, nine physicians answered with a YES, and four 

answered with a NO. Hence,it can be said that there is a need for a state-managed take-back 

program for unused medicines to be implemented at your healthcare facility in both India and 

Ireland. 
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Figure 55: The physician has a major role in encouraging the public to return back unused 

medicines to the healthcare facility for proper disposal. 

Figure 55 demonstrates information gathered from physicians from India as well as Ireland 

concerning their role in encouraging the public to return back the unused medicines to the 

healthcare facility for proper disposal. These physicians were to select from the following 

options; strongly agree, agree, disagree, and strongly disagree. Out of 30 physicians, 41.4% (12) 

agreed, 27.6% (8) strongly disagreed, and 31% (9) were neutral. No one disagreed nor strongly 

disagreed. At the country level, the highest percentage of the physicians from India, i.e., 6, 

agreed to this, while in Ireland, the highest percentage of the physicians also agreed. Hence, it 

can be said that physicians from India as well as Ireland have a major role in encouraging the 

public to return back unused medicines to the healthcare facility for proper disposal. 
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Figure 56: Returning unused medications to healthcare facilities should be subsidized to 

reduce the burden cost on the pharmacy. 

Figure 56 demonstrates information gathered from the physicians based on their opinion 

regarding if the return of unused medications to healthcare facilities should be subsidized to 

reduce the burden cost on the pharmacy. They were to select one response from the following; 

strongly disagree, disagree, neutral, agree, and strongly agree. Generally, 30% (9) of the 

physicians strongly disagreed, 30% (9) disagreed, 23.3% (7) agreed, 13.3% (4) were neutral, and 

only 1 (3.3%) agreed to this. At the country level, the highest number of physicians from India, 

i.e., 6, disagreed, and in Ireland, the highest percentage, i.e., four, strongly disagreed with this. 

Hence,it can be said thatthe highest percentage of the physicians from India and Ireland do not 

agree that returning unused medications to healthcare facilities should be subsidized to reduce 

the burden cost on the pharmacy. 
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Figure 57: What do you think are the potential advantages of implementing guidelines on 

the safe disposal of unused medicines in your country? 

In reference to Figure 57 demonstrates, physicians were required to give their opinion on the 

potential advantages of implementing guidelines on the safe disposal of unused medicines in 

their country. These physicians were given the following options as shown in figure 57 

(legend).In reference to the gathered information, the highest percentage of the physicians from 

India, i.e., nine, and Ireland, i.e., ten, reported that the main potential advantage of implementing 

guidelines on the safe disposal of unused medicines in the country helps to prevent harmful 

residues from getting into the environment. 
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Figure 58: What are your suggestions on how to enhance household disposal practices 

concerning unused medicines in your country? 

Figure 58 demonstrates represents information gathered from Physicians concerning their 

suggestions on how to enhance household disposal practices concerning unused medicines in 

their country. The people who participated in this research were given the options shown in 

figure 58 to choose from. As demonstrated above, the highest percentage i.e., 46.7% (14) 

suggested that people should be sure to remove their Rx number and all personal information 

from the medicine bottle. Scratch it off or cover it with a permanent marker or duct tape. Hence, 

the highest percentage of the physicians from both India, i.e., nine and Ireland, i.e., 7 suggested 

that to be able to enhance household disposal practices concerning unused medicines in their 

country, consumers should be sure to remove their Rx number and all personal information from 

the medicine bottle. Scratch it off or cover it with a permanent marker or duct tape, and they 

should also take the medicine out of its container and mix it with other wastes and they should 

not crush capsules. 
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Figure 59: Do you believe that improper disposal of medicinal products may result into can 

have a harmful impact on the environment? 

In reference to Figure 59 demonstrates, physicians were required if they believe that improper 

disposal of medicinal products may result into can have a harmful impact on the environment. 

They were to respond with a YES, NO, and not sure. As shown, 89.7% (26) answered using a 

YES, and 10.3% (3) answered using a NO. There was no physician who was not sure. Hence, 

based on this, it can be said thatthe highest percentage of the physicians from India, i.e., 14 and 

Ireland 11, believe that improper disposal of medicinal products may result into can have a 

harmful impact on the environment. 
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Figure 60: If yes, what are some of the impacts that improper disposal of medicinal 

products may result into can cause on the environment? 

In reference to Figure 60, those physicians who answered with a YES in Figure 59 were required 

to report the impacts caused by the improper disposal of medicinal products may result into to 

the environment. Out of the physicians who took their time to take part in this survey,In India, 

the highest percentage of physicians reported that improper disposal of medicinal products may 

result into could cause health problems due to accidental ingestion and can also lead to increased 

risks of global warming. In Ireland, the highest percentage of physicians reported that it could 

lead to increased risks of global warming. 
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Figure 61: Do you agree that there is a need to improve public awareness of the proper 

disposal of unused and expired medicines to the public? 

As shown in Figure 61 above, physicians were required if they agreed that there is a need to 

improve public awareness of the proper disposal of unused and expired medicines to the public. 

They were to respond with either strongly agree, agree, neutral, strongly disagree, disagree, or 

not sure. Out of the total number of physicians who took their time to take part in this survey, 

34.5% (10) were neutral, 24.1% (7) agreed, 24.1% (7) strongly disagreed, and 17.2% (5) strongly 

agreed. No one disagreed, and no one was neutral. Hence, based on this, the highest percentage 

of the physicians from India as well as Ireland neither agreed nor disagreed. They were neutral 

concerning if they agree that there is a need to improve public awareness of the proper disposal 

of unused and expired medicines to the public. 
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Figure 62: What do you think are the risks of keeping unused medicines? 

In reference to the bar graph demonstrates, physicians were required to report the risks of 

keeping unused medicines. They were given the following options; taking the wrong medicine 

due to mix-ups, accidental poisoning in children or pets, and misuse or illegal abuse. As 

demonstrates, the highest percentage  of the respondents from India as well as Ireland  reported 

that the main risk of keeping unused medicines involves accidental poisoning in children or pets. 



  100 

 

Figure 63: How often do you give advice to patients/consumers regarding the safe disposal 

of unused medicines? 

In reference to Figure 63 demonstrates, physicians were required to respond on how often they 

give advice to patients/consumers concerning the safe disposal of unused medicines. They were 

to answer by selecting from the following options; always, once a month, rarely, and not at all. 

Generally, the highest percentage  of physicians in India and Ireland always advise their patients 

on how to safely dispose of unused medicines. 

  



  101 

4.5. General Questions Section 

4.5.1. Objective 2 analysis: To assess the potential advantages of implementing guidelines 

for the disposal of unused medicines in India 

4.5.2. Objective 4 analysis: To provide specific suggestions to enhance household disposal 

practices for unused drugs in India. 

In this particular section, all physicians, manufacturers, and patients/consumers were expected to 

answer all the questions. 

 

Figure 64: Are you aware of any website that deals with the disposal of unused medicines 

in your country? 

The bar graph demonstrates represents information gathered from all the people who participated 

in this research. They were required if they were aware of any website which deals with the 

disposal of unused medicines in their country. Out of the 75 people who participated in this 

research, 54.1% (40) were not sure, 35.1% (26) answered using a NO, and 10.8% answered 

using a YES. Hence,it can be said thatthe highest percentage of thepatients, pharmacists, and 

physicians are not sure if there is any website that deals with the disposal of unused medicines in 

their country. It is only a few of them who are aware. 
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2. If yes, what is the name of this website? 

 

Figure 65: If yes, what is the name of this website? 

In reference to the 65, those who answered with a YES in Figure 64 were required to name the 

website. Out of the four people who participated in this research who answered using a YES, one 

participant mentioned the Karnataka state pollution board in India, 2 people who participated in 

this research mentioned the Mywaste website in Ireland, and 1 participant mentioned a dump 

website in Ireland. Hence,it can be said that there are websites that deal with the disposal of 

unused medicines in both India and Ireland, i.e., Mywaste dump website and Karnataka state 

pollution board. 
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Figure 66: Have you ever received formal instructions on how to dispose of expired or 

unused medication? 

Figure 66 demonstrates information gathered from all the research people who participated in 

this research asking them if they have ever received formal instruction on how to dispose of 

expired or unused medication. They were to answer with a YES, NO, and not sure. As 

demonstrates, the highest percentage of the people who participated in this researchfrom India as 

well as Ireland answered with a YES, implying that they have never received formal instruction 

on how to dispose of expired or unused medication. 
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Figure 67: If yes, where did you get the advice on medicine disposal? 

In this bar graph, those people who participated in this research who answered using a YES in 

Figure 66 were required to report where they got the advice concerning the proper disposal of 

medicines. As demonstrates, the highest percentage of the people who participated in this 

researchfrom India as well as Ireland reported that they get advice concerning the safe disposal 

of medicines from Google and continued professional development. 
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Figure 68: Is there a program for returning back the unused medicines at your local 

pharmacy that you work for? 

In reference to Figure 68, all the research people who participated in this researchwere required 

to either respond with a YES, NO, or not sure concerning the availability of a program for 

returning back unused medicines at their local pharmacies. The highest percentage of the 

respondents, i.e., 79.7% (59), answered using a YES, 14.9% (11) answered using a NO, and 

5.4% (4) were not sure. Hence, the highest percentage of the pharmacies in India and Ireland 

have implemented a program for returning back unused medicines. 
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Figure 69: Do you agree that there is a need to implement a take-back program for unused 

medicines at the pharmacies? 

In reference to Figure 69, demonstrates, all the research people who participated in this research, 

in general, were required if they agreed that there is a need to implement a take-back program for 

unused medicines at the pharmacies. They were to answer with a YES, NO, or not sure. As 

shown, 81.1% (60) answered using a YES, 14.9% (11) answered using a NO, and 4.1% (3) were 

not sure. Hence, the highest percentage of Indians and Irish people suggest that there is a greater 

need to implement a take-back program for unused medicines at the pharmacies. 
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Figure 70: If yes, who should be in charge of implementing the program? 

Figure 70, demonstratesinformation gathered from all the research people who participated in 

this research, i.e., pharmacists, physicians, and patients/consumers. Those who answered with a 

YES in Figure 69 were expected to report who should be in charge of implementing the take-

back program. As demonstrates, 37 people who participated in this research suggested that the 

take-back program of unused medicines should be implemented by the pharmaceutical council, 

22 reported that it should be implemented by the government, and 15 people who participated in 

this research suggested that it should be implemented by the health department. Hence, it is 

suggested that the take-ack program for unused medicines in both India and Ireland should be 

implemented by the pharmaceutical council. 
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Figure 71: Do you agree that the patient information leaflet contains mandatory 

information which advises patients to dispose of unused medicines in a proper way? 

As demonstrated above all the research people who participated in this researchwere required if 

they agreed that the patient information leaflet contains mandatory information which advises 

patients to dispose of unused medicines in a proper way. As demonstrates, the highest percentage 

of the respondents from India (12) disagreed, and the highest percentage of the respondents in 

Ireland (10) agreed that the patient information leaflet contains mandatory information which 

advises patients to dispose of unused medicines in a proper way. 
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Figure 72: Are you aware of any regulations or policies regarding the safe disposal of 

unused medicines in your country? 

In reference to Figure 72, people who participated in this researchwere required to report if they 

were aware of any regulations or policies regarding the safe disposal of unused medicines in 

their country. As demonstrates, the highest percentage of the people who participated in this 

researchfrom India as well as Ireland reported that they are aware of these policies, but they are 

not widely known. 
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Figure 73: Have you ever encountered any difficulties es disposing of unused medicines 

safely? 

In reference to Figure 73, people who participated in this researchwere required to report if they 

had ever encountered any difficulties in disposing of unused medicines safely. Based on the 

collected data demonstrates, the highest percentage of the people who participated in this 

research from India, i.e., 23, and Ireland, i.e., 24, reported that they had trouble ting a perfect 

place to dispose of the unused medicines safely. 
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Figure 74: Do you agree that there should be implemented guidelines regarding safe 

disposal of unused medicines in your country? 

Figure 74 representing information gathered from all the research people who participated in this 

research in general regarding whether they agree that there should be implemented guidelines 

regarding safe disposal of unused medicines in your country. They were given a number of 

options to choose from i.e., strongly agree, agree, agree/disagree, strongly disagree, disagree and 

not sure. Based on the collected data, the highest percentage of the people who participated in 

this research from India i.e., 10 strongly agreed while the highest percentage of the people who 

participated in this research from Ireland i.e., 12 agreed that there should be implemented 

guidelines regarding safe disposal of unused medicines in their country. 
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12. What do you think are the potential advantages of implementing guidelines on safe 

disposal of unused medicines in your country? 

 

Figure 75: What do you think are the potential advantages of implementing guidelines on 

safe disposal of unused medicines in your country? 

The pie-chart demonstratesinformation gathered from all the research people who participated in 

this research concerning their perspective on the potential advantages of implementing 

guidelines on safe disposal of unused medicines in their country. As demonstrated, majority of 

the respondents from India as well as Ireland representing 52.7% (39) reported that the main 

potential advantage of implementing guidelines on safe disposal of unused medicines involves 

helping to prevent harmful residues from getting into the environment. 
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Figure 76: What are your suggestions on how to enhance household disposal practices 

concerning unused medicines in your country? 

In reference to figure 76, all the research people who participated in this researchfrom India as 

well as Ireland were required to give their suggestions on how household disposal practices of 

unused medicines can be enhanced. As demonstrates, majority of the people who participated in 

this research from India i.e., 22 and Ireland 16 suggested that consumers should be sure to 

remove their Rx number and all the personal information from the medicine bottle. Thereafter, 

they should scratch it off or cover it with a permanent marker or duct tape. 
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Figure 77: Do you believe that unsafe disposal of unused medicines can have a harmful 

impact on the environment? 

In reference to Figure 77, people who participated in this researchwere required if they believed 

that unsafe disposal of unused medicines could have a harmful impact on the environment. As 

demonstrates, the highest percentage of the people who participated in this research from both 

India, i.e., 32 and Ireland 27, answered using a YES, thus implying that they believe that unsafe 

disposal of unused medicines can have a harmful impact on the environment. 
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Figure 78: If yes, what are some of the impacts that unsafe disposal of unused medicines 

can cause on the environment 

In reference to Figure 78, people who participated in this researchwere required to report some of 

the impacts that unsafe disposal of unused medicines can cause to the environment. As 

demonstrates, majority of the respondents from India i.e., 16 and Ireland i.e., 14 reported that 

harmful impacts of the disposal of unused medicines involve health problems due to accidental 

ingestion. 
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Figure 79: Potential advantages of implementing guidelines on the safe disposal of unused 

medicines in your country 

In reference to Figure 79, people who participated in this researchwere required to provide some 

of the potential advantages of implementing guidelines on the safe disposal of unused medicines 

in the country. As demonstrates, the highest percentage of the people who participated in this 

research from India (19) and Ireland (20) reported that the potential advantage of implementing 

guidelines on the safe disposal of unused medicines in your country involves the prevention of 

harmful residues from getting into the environment. 
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Figure 80: Do you agree that there is a need to improve public awareness of the proper 

disposal of unused or expired medicines to the public? 

In reference to Figure 80, people who participated in this researchwere required if they agreed 

that there is a need to improve public awareness of the proper disposal of unused or expired 

medicines to the public. The people who participated in this research were to choose from the 

following options; strongly agree, agree, neutral, disagree, and strongly disagree. As 

demonstrates, in India, the highest percentage of the people who participated in this research 

were neutral, while others agreed to this. In Ireland, the highest percentage were also neutral 

about this issue. However, there are a few of them, i.e., nine, who agreed to this issue. In general, 

it can be said thatthe highest percentage of the people who participated in this research from 

Ireland and India neither agree nor disagree on the fact that there is a need to improve public 

awareness of the proper disposal of unused or expired medicines to the public. 
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Chapter 5: Conclusion and Future Recommendations 

5.1.Conclusion and Summary 

5.1.1. Demographic Information 

In this study, the researcher aimed to compare safe disposal practices between India and Ireland. 

The highest percentage of the research people who participated in this research were male then, 

followed by female people who participated in this research, i.e., 54.7% and 45.3%, respectively. 

The highest percentage of the people who participated in this research came from India as 

compared to Ireland. The highest percentage of the people who participated in this research had 

an age bracket of 18-30 years, followed by 31-50 years, followed by 51-60 years, and the least 

had an age bracket of 61 years and above. The highest percentage of the respondents from India 

as well as Ireland have completed their bachelor’s degrees and advanced diplomas. Profession-

wise, the highest percentage of the people who participated in this research were physicians 

from both two countries. Based on the information participant information letter that was issued 

before the survey, it can be said thatthe highest percentage of the consumers (96%) went through 

and clearly understood the participant information letter before proceeding to the survey 

questions.  

5.1.2. Patients/consumers 

The highest percentage of the patients (from both Ireland and India) have had unused medicines 

in their homes. The highest percentage of the disposed of medicines from India as well as Ireland 

are prescription and over-the-counter medicines. The highest percentage of the people who 

participated in this research from India reported that the unused medicines in their homes were 

meant to treat both Allergies and flu and colds. In Ireland, the highest percentage of the people 

who participated in this research reported that the unused medicines in their homes were meant 

to treat allergies. The highest percentage of the people who participated in this research from 

Ireland have unused medicines in their homes because they stopped taking them after 

experiencing side effects and after feeling better. In India, the highest percentage of consumers 

have unused medicines in their homes because they stopped taking them after feeling better. The 

highest percentage of the patients (from India as well as Ireland) give the unused medicines 

present in their homes to relatives and friends who need them. 



  119 

On a general basis, it can be said thatthe highest percentage of the patients/consumers from India 

as well as Ireland are aware of the patient information leaflet inside the medicine box. The 

highest number of patients from India as well as Ireland have ever sought the guidance of 

pharmacists or any other professional in the medical field concerning how to safely dispose of 

unused medicines.  

The highest percentage of the patients/consumers from India as well as Ireland agree that their 

local pharmacies accept back unused medicines to be disposed of. All patients/consumers from 

India and Ireland would use the take-back program in the event that it is implemented. The 

highest percentage of the patients/consumers from India as well as Ireland believe that improper 

disposal of medicinal products may result into can have a harmful impact on the environment. 

The highest percentage of Indians and Irish patients/consumers believe that improper disposal of 

medicinal products may result into can lead to increased risks of global warming. Generally, the 

highest percentage of the patients/consumers from India as well as Ireland are not sure if there is 

a need to improve public awareness of the proper disposal of unused or expired medicines to the 

public. The highest percentage of Indians reported that the main risk of keeping unused 

medicines is accidental poisoning in children or pets. In Ireland, the highest percentage of the 

patients also believe that keeping unused medicines can lead to accidental poisoning in children 

or pets. 

5.1.3. Pharmacists 

A total of 20 pharmacists took part in this research study. All the pharmacists clearly understood 

the participant information letter that was sent to them before proceeding to the survey questions. 

Most pharmacists from India as well as Ireland have never received formal instructions on how 

to dispose of expired or unused medication. Generally, the highest percentage of pharmacists 

from India as well as Ireland reported that they get advice on how to safely dispose of unused 

medicines through Google searches on pharmaceutical information. However, in Ireland, the 

highest percentage reported that they get information on Google, while in India majority reported 

that they got information through organizational training. All pharmacists from India as well as 

Ireland believe that pharmacists, in their role as custodians of medications, have a responsibility 

to educate the general public about the correct way to dispose of medications.  
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The highest percentage of the people who participated in this researchfrom India as well as 

Ireland strongly agree that the patient information leaflet contains mandatory information that 

advises patients to dispose of unused medicines in a proper way. In both India and Ireland, there 

is a program in place for returning back unused medicines at the local pharmacies. There is a 

need to implement a take-back program for unused medicines at the pharmacies in India and 

Ireland, as the highest percentage of the pharmacists agreed to it. The highest percentage of the 

pharmacists from India and Ireland suggest that the pharmaceutical council should be in charge 

of implementing the take-back program for unused medicines. The most common method of 

disposing of used medicines in both India and Ireland is waste encapsulation, followed by 

landfills. Most pharmacists from India as well as Ireland always advice patients/consumers on 

how to safely dispose of unused medicines.  

The highest number of pharmacists from India and Ireland believe that the implementation of 

guidelines on the safe disposal of unused medicines will help to prevent harmful residues from 

entering the environment. Most pharmacists from India as well as Ireland have suggested that to 

be able to enhance household disposal practices concerning unused medicines. Consumers 

should take medicine out of its container and mix it with other unpleasant garbage such as kitty 

litter or used coffee grounds. They should not crush pills or capsules. All the pharmacists from 

India as well as Ireland believe that improper disposal of medicinal products may result into can 

have a harmful impact on the environment.  

Improper disposal of medicinal products may result into can cause a number of impacts on the 

environment, such as increased risk of global warming, environmental pollution, and health 

problems due to accidental ingestion. Generally, pharmacists from both countries strongly agree 

that there is a need to improve public awareness of the proper disposal of unused and expired 

medicines to the public. Pharmacists from India as well as Ireland believe that pharmacists, in 

their role as custodians of medications, have a responsibility to educate the general public about 

the correct way to dispose of medications. 

5.1.4. Physicians 

A total of 30 physicians from India as well as Ireland participated in this survey. The highest 

percentage of the physicians from India as well as Ireland clearly understood the participant 
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information letter before proceeding to the survey questions. The highest percentage of the 

physiciansfrom India as well as Ireland agree that their respective healthcare has a standard 

operating procedure for the safe disposal of unused medicines in place. All the physicians at the 

healthcare facilities in both India and Ireland have been trained on safe methods to dispose of 

unused medicines. The highest percentage of physicians from India as well as Ireland use 

landfills to dispose of unused medicines.  

It can be said thatthe highest percentage of the healthcare facilities (86.7%) in India and Ireland 

accept unused medicines from the public for proper disposal. The highest number of physicians 

from India and Ireland strongly agree that a patient information leaflet must include instructions 

for safely disposing of any unused medication. The highest percentage of the physiciansfrom 

India as well as Ireland agree that their healthcare facility is contracted to a waste management 

firm that disposes of unused medicines. It can be said that there is a need for a state-managed 

take-back program for unused medicines to be implemented at your healthcare facility in both 

India and Ireland. Physicians from India as well as Ireland have a major role in encouraging the 

public to return back unused medicines to the healthcare facility for proper disposal.  

Also, it can be said thatthe highest percentage of the physicians from India and Ireland do not 

agree that returning unused medications to healthcare facilities should be subsidized to reduce 

the burden cost on the pharmacy. The highest percentage of the physicians from India, i.e., nine 

and Ireland, i.e., 10, reported that the main potential advantage of implementing guidelines on 

the safe disposal of unused medicines in the country helps to prevent harmful residues from 

getting into the environment. Physicians from both India, i.e., nine and Ireland, i.e., 7, suggested 

that to be able to enhance household disposal practices concerning unused medicines in their 

country, consumers should be sure to remove their Rx number and all personal information from 

the medicine bottle. Scratch it off or cover it with a permanent marker or duct tape, and they 

should also take the medicine out of its container and mix it with other unpleasant garbage, such 

as kitty litter or used coffee grounds. Do not crush pills or capsules.  

Physicians from India, i.e., 14 and Ireland 11, believe that improper disposal of medicinal 

products may result into can have a harmful impact on the environment. The highest percentage 

of the physicians reported that it could lead to increased risks of global warming. Physicians 

from India as well as Ireland neither agreed nor disagreed. They were neutral concerning if they 
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agree that there is a need to improve public awareness of the proper disposal of unused and 

expired medicines to the public. Respondents from India as well as Ireland reported that the main 

risk of keeping unused medicines involves accidental poisoning in children or pets. Generally, 

the highest percentage of physicians in India and Ireland always advise their patients on how to 

safely dispose of unused medicines. 

5.2.Testing of the Research Hypothesis 

HYPOTHESIS ONE: India has a better and safe drug disposal system, and the public is well 

aware of how to practice the safe disposal of unused drugs.  

This hypothesis is true because the highest percentage of the Indianpeople who participated in 

this research, i.e., pharmacists, reported that local pharmacies have a program in place that 

accepts back unused medicines from consumers that need to be disposed of. 

HYPOTHESIS TWO: India does not have proper and stringent legislation to regulate the safe 

disposal of medicines, and the general public does not have much awareness about the methods 

of how safely disposing of wasted medicines. 

This hypothesis is true because, in reference to Figure 29, most Indian patients/consumers 

strongly agreed that there is a need to improve public awareness of the proper disposal of unused 

and expired medicines to the public. Also, in reference to Figure 74, most Indians have strongly 

agreed that there is a need to implement guidelines regarding the safe disposal of unused 

medicines in the country. 

HYPOTHESIS THREE:Ireland has a better disposal system of unused medicines as compared 

to India. 

This hypothesis is not true because the highest percentage of the people who participated in this 

research, i.e., patients/consumers, pharmacists, and physicians, have all suggested that there is a 

need to improve public awareness on proper disposal of unused and expired medicines to the 

public as per figure 29. Also, in reference to figure 64, the highest percentage of the people who 

participated in this researchfrom India as well as Ireland are not sure if there is any website that 

deals with the disposal of unused medicines in your country. 
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5.3.Limitations of the research study 

The project has experienced various difficulties on its approach towards its completion due to a 

lack of funds and time. This investigator was not able to survey a huge number of persons due to 

a shortage of time. The researcher only surveyed 75 people in India and Ireland about their ideas 

on safe disposal of unused drugs for this study. People who participated in this research were 

chosen from three categories: patients/consumers, chemists, and physicians. The study's results 

are based on the sample size chosen for the investigation. 

5.4.Future recommendations 

• There is a need to implement a take-back program for unused medicines at the 

pharmacies in India and Ireland, as the highest percentage of the pharmacists have agreed 

to it. 

• To enhance household disposal practices concerning unused medicines in both India and 

Ireland, it is suggested that consumers should take medicine out of its container and mix 

it with other unpleasant garbage such as kitty litter or used coffee grounds. They should 

not crush pills or capsules. 

• There is a need to improve public awareness of the proper disposal of unused and expired 

medicines to the public in both India and Ireland. 

• To get quality data, a larger sample size and more time allocated for the research is 

recommended. 
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APPENDICES 

Appendix I: Participant Information Letter 

 

Participant Information Letter 

Title of the Research Study:   

A research study on safe disposal of unused medicines: A Comparative study between India and 

Ireland 

I would like to invite you to take part in a research study. Before you decide you need to 

understand why the research is being done and what it would involve for you. Please take time to 

read the following information carefully. Ask questions if anything you read is not clear or if you 

would like more information. Take time to decide whether or not to take part. 

WHO I AM AND WHAT THIS STUDY IS ABOUT  

I am Rohit Jadegondar, a student from Griffith College, Dublin undertaking Masters in 

Pharmaceutical Business and Technology. Currently, I am carrying out a dissertation being a 

mandatory part of my master’s program. The main of this study is to determine the comparison 

of proper disposal of unused medicines between India and Ireland. 

The research objectives include the following: 

1. Determine the regulations and policies governing the Safe Disposal of Unused Medicines 

in Ireland and India. 

2. Assess the potential advantages of implementing guidelines for the disposal of unused 

medicines in India 

3. Determine the most suitable method of safely disposing of unused medicines in India in 

comparison to Ireland. 
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4. Provide specific suggestions to enhance household disposal practices for unused drugs in 

India. 

5. Examine the harmful impact on the environment resulting from the disposal of unused 

drugs. 

WHAT WOULD BE TAKING PART INVOLVE? 

In the event that you choose to participate in this research study, you will be given an online 

questionnaire through the link shared on email. The questionnaire has almost 20 questions and 

should take around 30 minutes to complete it. It will be an anonymous research survey. During 

the survey, you will not be asked to give out personal or sensitive information. This research 

study will not involve the collection of information regarding the name of the staff or company. 

Thus a high level of confidentiality will be upheld.  

WHY HAVE YOU BEEN INVITED TO TAKE PART?  

My research study mainly focuses on a comparative study regarding the proper disposal of 

unused medicines in Ireland and India. You are encouraged to participate in this survey because 

it will help us better understand and enhance the system for the proper disposal of unused 

medicines in these two countries. Also, we will be able to understand the relevance of ensuring 

the proper disposal of unused medicines within the pharmaceutical industry.  

DO YOU HAVE TO TAKE PART?  

Your participation in this study is completely voluntary, and you can opt-out at any time. Also, 

your decision not to consent will have no adverse consequences. If you need to withdraw, please 

contact the researcher (Rohit Jadegondar) at +353 89 954 9912 or send an email to 

rohitjadegondar@gmail.com 

WHAT ARE THE POSSIBLE RISKS AND BENEFITS OF TAKING PART?  

Participating in this study is not expected to provide you with any benefits or put you at any risk. 

Your participation in this research is anonymous and voluntary. Your involvement in this study 

will help in the analysis and comprehension of how proper disposal of unused medicines is 
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ensured in two different countries, as well as the gathering of information on the public's 

awareness regarding the safe disposal of unused medicines. 

WILL TAKING PART BE CONFIDENTIAL?  

The researcher will not collect any information that could be used to identify the names or 

sensitive information of the research people who participated in this research in any way. The 

research will make use of data that has been anonymized. During the surveys, no personally 

identifiable information will be collected. You will not be questioned about anything that could 

be considered proprietary or confidential regarding the company.  

HOW WILL INFORMATION YOU PROVIDE BE STORED AND PROTECTED? During 

the period of time that this study will be conducted, the records will be kept offline and in an 

encrypted/protected format. Only the researcher will be able to gain access to it. After the 

completion of the master's program, the data will be removed from the system in a safe manner. 

During the surveys, no personally identifiable information will be collected. It is important to 

note that the researcher will not collect any information that could be used to identify either the 

company or the employee. The information that is gathered will be kept confidential. 

WHAT WILL HAPPEN TO THE RESULTS OF THE STUDY?  

The duration of the study is anticipated to be 12 weeks. As part of the requirements for the 

master's degree, the completed research findings will be handed in to the college. The library at 

the university will make both the research project for the dissertation and its content available to 

the public. 

WHO SHOULD YOU CONTACT FOR FURTHER INFORMATION?  

For all information, please contact the following: 

➢ Mr. Rohit Jadegondar, pursing master’s at Griffith College, Dublin 

             Phone Number: +353 89 954 9912 

              Email ID: rohitjadegondar@gmail.com 

mailto:rohitjadegondar@gmail.com
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➢ My supervisor: Ganiru Priscilla Ugwu 

Email: ganirupriscillaugwu@gmail.com 

[THANK YOU] 
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Appendix II: Survey Questions 

TITLE: Safe Disposal of Unused Medicines: A Comparative Study between India and 

Ireland 

This survey contains a total of 70 questions, which are divided into five sections: Mandatory 

demographic information, Survey questions for pharmacists, survey questions for physicians, 

survey questions for consumers/patients, and a general question for all. Please answer the 

demographic questions, followed by questions related to your area of expertise, and then finish 

with the questions in the general section. 

SECTION A: DEMOGRAPHIC INFORMATION 

(Please ✓ against appropriate answer) 

1. What is your gender? 

 Male         Female 

2. Choose your age bracket 

 18-30 years       31-50 years         51-60years       61+ years 

3. Choose your level of education 

 Master’s Degree 

 Bachelor’s Degree 

 Advanced Diploma 

 Certificate/Diploma 

 Other levels (Specify) 

4. Where do you reside? 

Ireland 

India 

5. What is your profession/status 

Patient/Consumer 

Physician 

Pharmacist 
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SECTION B: SURVEY QUESTIONS FOR PATIENT/CONSUMER 

1. Have you gone through and clearly understood the participant information letter? 

Yes 

No 

2. Have you ever had unused medicines in your home? 

Yes 

No 

3. If yes, choose a category that fits the unused medicines that you have ever disposed of. 

Prescription medicines 

Over-The-Counter medicines 

Both prescription and over-the-counter medicines 

4. The unused medicines in your home were meant to treat which type of illness? 

Allergy 

High blood pressure 

Anti-vomiting 

Body pain 

Flue and cold 

Malaria 

Diabetes 

Diarrhoea  

Asthma 

Others, please specify 

5. Why do you think you have unused medicines in your home? 

 I was given extra medicines by the pharmacist 

Doctor prescribed too much medicine 

They have expired 

I stopped taking the medicine because I felt better 

The drugs were changed by my physician 

I stopped taking them because they had side effects 

Others, please specify 

6. How do you deal with the unused medicines in your home? 

Keep them 

Throw them in the trash 

Give them to relatives and friends who need them 

Flash them down the toilet 

Burn them 

Return them to the pharmacist or physician 

Others, please specify 

7. Did you know that there's a "Patient Information Leaflet" inside the box with tips on how 

to safely dispose of your medicine? 

Yes 
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No 

8. Have you ever sought the guidance of a pharmacist or another professional in the field of 

medicine regarding the correct way to get rid of unused or unwanted medications? 

Yes 

No 

9. Does the pharmacy in your local area accept back the unused medicines that need to be 

disposed of? 

Yes 

No 

10. In the event that a take-back program for unused medicines was implemented today, 

would you use it? 

Yes 

No 

11. Do you believe that improper disposal of medicinal products may result into can have a 

harmful impact on the environment? 

Yes 

No 

Not sure 

12. If yes, what are some of the impacts that improper disposal of medicinal products may 

result into can have on the environment? 

 Health problems due to accidental ingestion 

Increased risks of global warming  

 Environmental pollution 

13. Do you agree that there is a need to improve public awareness of the proper disposal of 

unused and expired medicines to the public? 

Strongly agree 

Agree 

Agree/Disagree 

Strongly disagree 

Disagree 

Not sure 

14. What do you think are the risks of keeping unused medicines? 

Taking the wrong medicine due to mix-ups 

Accidental poisoning in children or pets 

Overdose 

Misuse or illegal abuse 
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SECTION C: SURVEY QUESTIONS FOR PHARMACISTS 

1. Have you gone through and clearly understood the participant information letter? 

Yes 

No 

2. Have you received formal instructions on how to dispose of expired or unused 

medication? 

Yes 

No 

3. If yes, where did you get the advice on medicine disposal? 

 Through college/university  

Organizational training 

Google search on pharmaceutical information 

Continued professional development 

Television/print/radio advertisements 

For others, please specify 

4. Do you believe that pharmacists, in their role as custodians of medications, have a 

responsibility to educate the general public about the correct way to dispose of 

medications? 

Yes 

No 

5. Do you agree that the patient information leaflet contains mandatory information that 

advises patients to dispose of unused medicines in a proper way? 

Strongly Agree 

Agree 

Neutral 

Strongly disagree 

Disagree 

6. Is there a program for returning back the unused medicines at your local pharmacy where 

you work?  

Yes 

No 

7. Do you agree that there is a need to implement a take-back program for unused medicines 

at the pharmacies? 

Yes 

No 

8. If yes, who should be in charge of implementing the program? 

The health department 

The pharmaceutical council 

For others, please specify 

9. What method of medicine disposal do you use at your pharmacy? 

Landfills  

High-temperature incineration 
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Waste encapsulation 

Chemical decomposition 

Sharing with relatives and friends who need them 

10. How often do you advise patients/consumers regarding the safe disposal of unused 

medicines? 

 

Always 

Once a month 

Rarely 

Not at all 

11. What do you think are the potential advantages of implementing guidelines on the safe 

disposal of unused medicines in your country? 

 Guidelines on disposing of medicines safely prevent others from using them 

accidentally or intentionally. 

 They also help to prevent harmful residues from getting into the environment. 

Prevents misuse of medicines 

12. What are your suggestions on how to enhance household disposal practices concerning 

unused medicines in your country? 

Take the medicine out of its container and mix it with other unpleasant garbage such 

as kitty litter or used coffee grounds. Do not crush pills or capsules. 

Be sure to remove your Rx number and all personal information from the medicine 

bottle. Scratch it off or cover it with a permanent marker or duct tape. 

Place the mixture into a sealable plastic bag or sealed containers that won't leak and 

dispose in the trash. 

Throw the container and pill bottles out with the rest of your trash. Or, wash the 

bottles thoroughly and reuse for screws, nails, or other household things. 

13. Do you believe that improper disposal of medicinal products may result into can have a 

harmful impact on the environment? 

Yes 

No 

Not sure 

14. If yes, what are some of the impacts that improper disposal of medicinal products may 

result into can cause to the environment? 

 Health problems due to accidental ingestion 

Increased risks of global warming  

 Environmental pollution 

15. Do you agree that there is need to improve public awareness on proper disposal of unused 

and expired medicines to the public? 

Strongly agree 

Agree 

Agree/Disagree 

Strongly disagree 
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Disagree 

Not sure 

16. Do you believe that pharmacists, in their role as custodians of medications, have a 

responsibility to educate the general public about the correct way to dispose of 

medications? 

Yes 

No 

17. How often do you advice patients/consumers regarding a safe disposal of unused 

medicines? 

Always 

Once in a month 

Rarely 

Not at all 
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SECTION D: SURVEY QUESTIONS FOR PHYSICIANS 

1. Have you gone through and clearly understood the participant information letter? 

Yes 

No 

2. The healthcare has a standard operating procedure for safe disposal of unused medicines 

in place? 

 Yes 

No 

3. All the physicians at your healthcare facility have been trained on safe methods to 

dispose of unused medicines 

Yes 

No 

Not sure 

4. What method do you use to dispose of unused medicines? 

Landfills  

High-temperature incineration 

Waste encapsulation 

Chemical decomposition 

Sharing with relatives and friends who need them 

5. Does the healthcare facility at which you work accept unused medicines from the public 

for proper disposal? 

Yes 

No 

Not Sure 

6. Do you agree that a patient information leaflet must include instructions for safely 

disposing of any unused medication? 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

7. The healthcare facility is contracted to a waste management firm that disposes of unused 

medicines. 

Yes 

No 

Not Sure 

8. Do you think that there is a need for a state-managed take-back programme for unused 

medicines to be implemented at your healthcare facility? 

Yes 

No 
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Not Sure 

9. The physician has a major role in encouraging the public to return back unused medicines 

to the healthcare facility for proper disposal. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

10. Returning unused medications to healthcare facilities should be subsidized to reduce the 

burden cost on the pharmacy. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

11. What do you think are the potential advantages of implementing guidelines on the safe 

disposal of unused medicines in your country? 

 Guidelines on disposing of medicines safely prevent others from using them 

accidentally or intentionally. 

 They also help to prevent harmful residues from getting into the environment. 

Prevents misuse of medicines 

12. What are your suggestions on how to enhance household disposal practices concerning 

unused medicines in your country? 

Take the medicine out of its container and mix it with other unpleasant garbage, such 

as kitty litter or used coffee grounds. Do not crush pills or capsules. 

Be sure to remove your Rx number and all personal information from the medicine 

bottle. Scratch it off or cover it with a permanent marker or duct tape. 

Place the mixture into a sealable plastic bag or sealed container that won't leak and 

dispose of it in the trash. 

Throw the container and pill bottles out with the rest of your trash. Or, wash the 

bottles thoroughly and reuse them for screws, nails, or other household things. 

13. Do you believe that improper disposal of medicinal products may result into can have a 

harmful impact on the environment? 

Yes 

No 

Not sure 

14. If yes, what are some of the impacts that improper disposal of medicinal products may 

result into can have on the environment? 

 Health problems due to accidental ingestion 

Increased risks of global warming  

 Environmental pollution 
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15. Do you agree that there is a need to improve public awareness of the proper disposal of 

unused and expired medicines to the public? 

Strongly agree 

Agree 

Agree/Disagree 

Strongly disagree 

Disagree 

Not sure 

16. What do you think are the risks of keeping unused medicines? 

Taking the wrong medicine due to mix-ups 

Accidental poisoning in children or pets 

Overdose 

Misuse or illegal abuse 

17. How often do you advise patients/consumers regarding the safe disposal of unused 

medicines? 

Always 

Once a month 

Rarely 

Not at all 
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SECTION E: GENERAL SECTION 

1. 1. Are you aware of any website that deals with the disposal of unused medicines in your 

country? 

Yes 

No 

2. If yes, what is the name of this website? 

               …………………………………………… 

3. Have you ever received formal instructions on how to dispose of expired or unused  

medication? 

Yes 

No 

4. If yes, where did you get the advice on medicine disposal? 

 Through college/university  

Organizational training 

Google search on pharmaceutical information 

Continued professional development 

Television/print/radio advertisements 

For others, please specify 

5. Is there a program for returning back unused medicines at your local pharmacy where 

you work?  

Yes 

No 

6. Do you agree that there is a need to implement a take-back program for unused medicines 

at the pharmacies? 

Yes 

No 

7. If yes, who should be in charge of implementing the programme? 

The health department 

The pharmaceutical council 

The Government 

For others, please specify 

8. Do you agree that the patient information leaflet contains mandatory information which 

advises patients to dispose of unused medicines in a proper way? 

Strongly Agree 

Agree 

Neutral 

Strongly disagree 

Disagree 

9. Are you aware of any regulations or policies regarding the safe disposal of unused 

medicines in your country? 
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 Yes, they are clear regulations and policies in place 

 Yes, but they are not widely known or understood 

 Not, I am not aware of any regulations or policies 

 Not sure 

10. Have you ever encountered any difficulties disposing of unused medicines safely? 

 Yes, I have had trouble finding information on how to dispose of them safely. 

 Yes, I had trouble having a perfect place to dispose of them safely 

 No, I have not encountered any troubles 

Not sure 

11. Do you agree that there should be implemented guidelines regarding the safe disposal of 

unused medicines in your country? 

Strongly agree 

Agree 

Agree/Disagree 

Strongly disagree 

Disagree 

Not sure 

12. What do you think are the potential advantages of implementing guidelines on the safe 

disposal of unused medicines in your country? 

 Guidelines on disposing of medicines safely prevent others from using them 

accidentally or intentionally. 

 They also help to prevent harmful residues from getting into the environment. 

Prevents misuse of medicines 

13. What are your suggestions on how to enhance household disposal practices concerning 

unused medicines in your country? 

Take the medicine out of its container and mix it with other unpleasant garbage, such 

as kitty litter or used coffee grounds. Do not crush pills or capsules. 

Be sure to remove your Rx number and all personal information from the medicine 

bottle. Scratch it off or cover it with a permanent marker or duct tape. 

Place the mixture into a sealable plastic bag or sealed container that won't leak and 

dispose of it in the trash. 

Throw the container and pill bottles out with the rest of your trash. Or, wash the 

bottles thoroughly and reuse them for screws, nails, or other household things. 

14. Do you believe that improper disposal of medicinal products may result into can have a 

harmful impact on the environment? 

Yes 

No 

Not sure 

15. If yes, what are some of the impacts that improper disposal of medicinal products may 

result into can have on the environment? 

 Health problems due to accidental ingestion 

Increased risks of global warming  
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 Environmental pollution 

16. What do you think are the potential advantages of implementing guidelines on the safe 

disposal of unused medicines in your country? 

 Guidelines on disposing of medicines safely prevent others from using them 

accidentally or intentionally. 

 They also help to prevent harmful residues from getting into the environment. 

Prevents misuse of medicines 

17. Do you agree that there is a need to improve public awareness of the proper disposal of 

unused and expired medicines to the public? 

Strongly agree 

Agree 

Agree/Disagree 

Strongly disagree 

Disagree 

Not sure 

18. What are your suggestions on how to enhance household disposal practices concerning 

unused medicines in your country? 

Take the medicine out of its container and mix it with other unpleasant garbage such 

as kitty litter or used coffee grounds. Do not crush pills or capsules. 

Be sure to remove all of your personal information from the medicine bottle. Scratch it 

off or cover it with a permanent marker or duct tape. 

Place the mixture into a sealable plastic bag or sealed containers that won't leak and 

dispose in the trash. 

Throw the container and pill bottles out with the rest of your trash or wash the bottles 

thoroughly and reuse them for screws, nails, or other household things. 

THANK YOU FOR YOUR TIME 

 

 

 

 

 


