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ABSTRACT
The improvement of healthcare systems has brought the subsequent increase in people’s access to medications. This increased access has raised the question of how well individual households are well equipped in handling the subsequent rise in medical waste. The objective of this study was to assess the knowledge, attitude, and practice of household disposal of unused and expired medications in Dodoma city. The study was a descriptive, cross-sectional survey, conducted through face-to-face interviews using a pre-validated structured questionnaire. The study has found that knowledge is lacking amongst a majority of respondents; where 83% of the respondents reported having not received any information on safe disposal practices, while 72% admitting to not have read and followed disposal instructions. 62% of the respondents perceive that lack of adequate information on safe disposal practices is a precursor to the risks and negative consequences of unused medicines. The study also found that the most preferred method of disposal was throwing into garbage bins. Research finding indicates that knowledge and attitude towards safe disposal practices by category did not differ across most of the demographic characteristics in this study (p>0.05), statistical significance was found when comparing awareness to the gender of the respondents (p=0.036), again when participants' practice of reading instructions of disposing drugs was compared to their gender identity (p =0.024). There is a need to develop a safe disposal program to medicine consumers, creating awareness about proper disposal methods and the impact of pharmaceuticals on the environment. This study provides better household disposal options of unused and expired medicines while bridging the knowledge gap that exists at the household level.
Keywords: knowledge, Attitude, Households, Environment.
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CHAPTER ONE

INTRODUCTION

1.1 Background
The advance in the health care system has led to easy accessibility of drugs at all levels of the health care system. This has brought about an increase in the volume of the number of pharmaceuticals used annually by the general population for diagnosis, treatment, or prevention of health conditions. However, not all products that go into the hands of consumers are consumed; there are still large quantities that go unused or expire (Vogelet al., 2014). This in turn has enabled the accumulation of a vast bulk of unused medications that are mostly kept at home. 
Household storage of drugs has several negative impacts at the household level. For instance, it’s a leading cause of Childhood poisoning, at the community level it’s a source of environmental pollution, thus creating unwanted consequences on wildlife and drug resistance (Herrmann et al., 2015; Trap et al., 2016; Kristineet al., 2018).
It has been observed that there are several reasons as to why medications may accumulate in households. These include improvement of the patient’s medical condition, medication non-adherence, prolonged illness duration, and death among others. 
However, despite the reasons for the discontinued treatment, all drugs contribute to the medication wastage (Manocha et al., 2019). Household accumulation of medications may again lead to poor disposal practices for unused medications and contribute significantly to the entry of medications into the environment and root of worldwide environmental and public health concerns caused by poor disposal practice (Vogler et al., 2014).
In many low-income countries and some middle-income countries, the government’s budget for the health sector is too small to finance the national health system adequately. Taking Tanzania as an example, according to the Ministry of Health, Community Development, Gender, Elderly and Children (MoHCDGEC) implementation report (2019), per capita allocation is USD 41 that is 36.6% of the WHO, recommended allocation of USD 112(MoHCDGEC, 2019). Such poor financing means that access to pharmaceuticals, like many other health sector priorities, has to be compromised. Many health systems have no choice but to rely, at least in part, on drug donations from high-income countries and vertical supplies from development agencies (MoHCDGEC, 2019).
Unfortunately, donated pharmaceuticals often mismatch the pharmaceuticals that are needed. International guidelines require drug donationsthat are responsive to the health needs of the recipient country and the drugs involved have a shelf lifeof at least one year on arrival(Yadav, 2015).However, drugs that are already past their expiry dates have often been dumped in low- or middle-income countries and many past donations have been so large or so unwanted that they could not be used entirely before their expiry dates(Yadav, 2015).In the absence of their timely and safe disposal, expired pharmaceuticals may be simply dumped with the risk of environmental pollution or repackaged for the counterfeit market (Yadav, 2015).Furthermore, inefficient and insecure unwanted medicines handling and sorting may allow medicines to be diverted for resale to the public (TFDA Guideline, 2009; Kagashe et al., 2014; Trap et al., 2016).
The present study aims to assess the knowledge, attitudes, and practice of household disposal of unused and expired medications in Dodoma city. The study finding will serve as a tool for policymakers and the responsible environmental bodies in the development of a standardized protocol for improving medicine disposal guidelines, as a driving force to control the medicine wastage and to encourage rational use of medicines. Also, to encourage the formation of an elaborate disposal mechanism that is supported by legislative regulations and policies to ensure that household disposal risks are managed effectively.

1.2 Statement of the Research Problem
Disposal of expired and unused medicines at the household level is a major problem in Dodoma City.Dodoma city is estimated to generate 305 tons of solid waste daily from different sources. The capacity of the council to remove solid waste is only 100 tons; the remaining 67% of daily waste generated is improperly disposed off (Yhdegoet al., 2016). Several studies have indicated that; inappropriate, poor handling and disposal of healthcare waste poses health risks(Yhdegoet al., 2016). Solid waste is stored in dustbins by house owners with no clear segregation and making it difficult to estimate the exact amount of medical waste; in a particular unused medication of which is an indication of improper disposal practice (Yhdegoet al., 2016).
The poor disposal practices have been observed to be highly associated with home storage of expired and unused medication and wastage (Trap et al., 2016; Ang’ienda and Bukachi, 2017). The storage of such drugs at home promotes self-medication, which results in a variety of adverse consequences. Although there are options for disposing of unused drugs, many consumers keep drugs in their possession due to unawareness of how to dispose of them properly (Kusturica et al., 2017). This underscores the need for improvement of expired drugs management protocols, to prevent environmental contaminations and associated health hazards (Michael et al., 2019).
Although a few studies have been done to assess the knowledge, attitude, and disposal practice of unused and expired pharmaceuticals among households in Tanzania, there is still a dearth of information regarding the disposal practices for unused medications at both the community and wastage at hospital care settings(Baltazary, 2013;Kagashe et al., 2014).Unfortunately, there are no studies that report the disposal practices used for unwanted and expired medication in Dodoma. This triggers the need to conduct the study to assess knowledge, attitude, and practice of household disposal of unused and expired medications in Dodoma city. 
1.3 Significance of Study
The study aimed to assess knowledge, attitude, and practice of household disposal of unused and expired medications in Dodoma City for the benefit of the entire public but more specific to the following;

General Public: The study addresses the effect of improperdisposal of unused and expired medications and the need for the public to change their attitude and practice towards improper disposal of medication. This can only be done by providing proper knowledge and awareness to the community to prevent health hazards and economic losses associated with unused and expired medications.
Ministry of Health, Community Development, Gender, Children, and the Elderly: The research findings willbenefit Policymakers in formulating strategies on how to create awareness to the public on safe disposal practices of medication; to prevent economic loss and adverse impacts on people and the Environment. The study will also add to the body of knowledge; a valuable insight on knowledge, attitude, and disposal practices of unused and expired medicines in Dodoma. Hence, providing information to be used by future researchers.

1.4 Objectives of the Study
1.4.1 Main Objective

The main objective of the study was to assess knowledge, attitude, and practice of household disposal of unused and expired medications in Dodoma city from January to June 2019.
1.4.2 Specific Objectives

i. To assess the level of knowledge on safe disposal practices of expired and unused medications among households in Dodoma City.
ii. To determine attitude towards disposal of expired and unused medicines at the household level in Dodoma City.

iii. To identify different disposal practices of expired and unused medicines at the household level in Dodoma City.
1.5 Research Questions
i. What is the level of knowledge on safe disposal practices of expired and unused medications among households in Dodoma City?

ii. What is the attitude towards disposal of expired and unused medicines at the household level in Dodoma City?

iii. What are the different disposal practices of expired and unused medicines at the household level in Dodoma City?
1.6 Limitations
This study needed much time to be accomplished, while the time given was short. The time given to collect data and analyzing them was not enough. Also, the funds allocated to this study were too small to cover the cost required for the implementation of the study.
Mitigations Measures; 
According to limitation identified, the following are mitigations measures;
i. Enough time should be given to collect data and analyzing them.

ii. Funds allocated for the study should be enough to cover the cost required for the implementation of the study.
CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction
In the process of ensuring the availability of medicines to the general population and promotion of good health, there is a greater chance that these medicines may be damaged, unused, or expired and become unsafe for use. Also, medicines leftover from previous prescriptions and those identified to be defective may accumulate over time adding to the stock of unfit medication for general use. Unused medicines are potentially toxic substances that should be managed effectively to avoid their accumulation in the environment. 
In Africa, there is currently limited literature on the methods and protocols used by community pharmacists and the general population in the disposal of expired drugs (Michael et al., 2019).The resulting stockpiling of these unfit for use medicines is usually called medicines waste as explained by Alnahas et al.,(2020).In a similar context, the World Health Organization defines medicine waste as unwanted medications which include expired, unused, spilled, and contaminated medicines that are no longer required and need to be disposed off appropriately (WHO, 2017).Adding to the above account medicines waste as defined by the then Tanzania Food and Drug Authority (TFDA) disposal directive includes all expired, counterfeit, improperly sealed or labeled or stored, damaged, prohibited, or unauthorized, substandard and adulterated medicines (TFDA,2009).
According to recommendations by various researchers and including, the U.S. health organizations, the disposing of unused or expired medications was guided by concerns about inadvertent or intentional poisoning. As a result, such methods as Flushing them down the toilet or rinsing them down the drain was considered the safest and easy way to get rid of unwanted drugs (FDA,2020). Given the increasing awareness of the consequences of pollution from pharmaceuticals on the environment and its potential effects on human health, numerous international and government bodies recommend adopting strategies to minimize the number of pharmaceuticals that enter the natural environment (WHO, 2017; FDA,2020). 
Unfortunately, these recommendations have left the timeline for implementing the policies and the funding for providing consumers with safe disposal options to the respective governments. These strategies include drug take-back programs, guidelines and regulations, increased public awareness, and consumer education aimed at promoting the proper disposal of unused, unwanted, and expired medications (WHO, 2017; Alnahaset al., 2020). Most of such studies in literature today are based in North America and Europe. Ingeneral, much of the literature on the actual management of pharmaceutical wastes concerning household waste is lacking (Michael et al., 2019). 
Moreover, few studies have demonstrated the presence of active pharmaceutical ingredients in the environment. Some of which include the work done by Herrmann et al., whom in 2015 demonstrated the presence of active pharmaceutical ingredients in municipal water/sewage waste. They also managed to measure their concentration using mathematical models and direct measurement methods (Herrmann et al., 2015). However, only a few studies focusing on the actual management of unused and expired medicines generated at the Community level were found. One such study was carried out in Anambra State, Nigeria (Michaelet al., 2019).A few others have been carried out in Asia, Europe, and the Middle East(Alnahas etal., 2020). In conclusion, there seems to be a general lack of literature on the subject. This chapter examines some of the information available under, global medicine use trend, common Classes of unused/expired drugs present in the household, together with the knowledge, attitudes, and disposal Practices of such medication, which were the main variables in this study.
2.2 Medicine use Trends

Medication usage has become part and parcel of our daily life in ensuring good health and longevity. This is evident in the global growth of health-seeking behavior that has resulted in increased consumption of medicines. Due to different reasons, patients may not use all the medications dispensed to them. The storage of drugs at home promotes self-medication, which results in a variety of adverse consequences including improper disposal (Kahsay et al., 2020).And because of this, pharmaceuticals are relatively newly recognized pollutants that can become a threat to the environment (Owen, 2015). 
Home storage of medication has also increased over the years. This as a general observation can be verified by several studies done around the world. The study conducted in Nairobi city, Kenya showed that all the respondents do keep prescribed and over the counter unused medicines at home, for varied durations(Ang’ienda and Bukachi, 2017). On the other hand, Palestine reports 66% of unused drug products are stored at home (Wanget al., 2019). While in Serbian household almost half of the households visited had unused drugs (Kusturicaet al., 2016).Lastly, in Ethiopia it was found that drug hoarding in homes is 52.4% (Kahsay et al., 2020). A study done in Saudi Arabia reports a usual lower percentage of unused drug products at 5% that is never disposed off but rather kept at home (AlAzmiet al., 2017).Most recent studies suggest that among the main reasons as to why we are seeing the rise in home storage of medication includes treatment for chronic or acute diseases, for first-aid use, and leftover medications due to non-adherence to the prescribed medication; which can be following improved symptoms or associated side effects (Ocan et al., 2014; Teni et al., 2017).
A Nigerian study that was done in 2019 discovered that it is sensible to encourage responsible disposal of unneeded or expired medications, but guidance on how to dispose of medications was lacking and therefore compliance was subsequently poor among community pharmacists in Anambra state (Michael et al., 2019). The Nigerian National Agency for Food and Drug Administration and Control (NAFDAC) guideline recommends that unused medications be returned to local pharmacies or municipal waste disposal centers and advises against the disposal of medications in the garbage or by flushing them down the toilet. This is in contrast with the US Food and Drug Administration, which recommends disposal in the garbage bins after the unused medications have been mixed with coffee grinds or cat litter to mask the drug or render it unpalatable (FDA, 2020). 
Expired or left out medications need clear guidance on safe disposition into the natural environment. If medical professionals become knowledgeable on safe disposal of medication, or have the right attitude regarding the same, and agree to adhere to practice guidelines, they can also easily educate the patients and community at large. Along with regulatory and other interested bodies, they are the key persons who should work together towards the goal to create a safe environment for the future. Therefore, safe disposal of expired medication has become a global challenge and it is needed to be addressed to policymakers, health professionals, pharmaceutical companies, and the public (Ang’ienda and Bukachi, 2017).
2.3 Classes of Unused/Expired Drugs Commonly Present in the Household
As explained in subsection 2.1; the increasing trend in medication usage and availability, has led to a subsequent rise in-home storage of such medications. In further exploration, studies have found that drugs that are mostly found in households belong mostly to the following categories: alimentary, musculoskeletal and anti-infective agents (Manu et al., 2017; Ang’ienda and Bukachi, 2017; Alnahaset al., 2020, Kahsay et al., 2020). 
In developing countries, anti-infective agents and analgesics constitute a high proportion of drugs dispensed in community pharmacies, whilst medications for cardiovascular disease and drugs for mental health problems are frequently dispensed in the developed counterpart of the world (Alnahas et al., 2020). The potential reason for over-prescribing of antibiotics as reported in the developing countries could be attributed to the high prevalence of infection; as compared to the developed world where the prevalence is low. And again, most unused medicines formulation stored at home in the developing world belongs to topical drugs such as eye drops, creams, and ointments followed by analgesics, antipyretics, antibiotics, vitamins, and antacids (Manu et al., 2017).
A study conducted in Serbia that was done by Kusturica et al., (2016) found a majority of expired drugs were in solid formulation (tablets, capsules, granules, lozenges), followed by semisolid (ointments, creams, gel, suppositories), and liquid formulation (drops, syrups). Further analysis by Kusturica et al.,(2016) found that the medications belonged mostly to 3 categories: antimicrobials for systemic use, dermatological preparation, and medications for alimentary tract and metabolism. In a similar recording, Tusubira in Uganda in 2017 found a majority of the expired drug in Kawempe division were analgesics, followed by antibiotics and over the counter medication such as anti-histamines (Tusubira, 2017). 
And lastly, Ebrahim et al., in 2019 reported that anti-infective medications were the most commonly unused medications in Amhara regional state, Ethiopia, followed by ant pain medications, and cardiovascular medications (Ebrahim et al., 2019). The results of these studies are similar because their all report of medicines that is either prescribed by health professionals or obtained over-the-counter in most developing countries communities; which is a similar source of medication in both the developed and developing counterparts of the world even though are done in different parts of the world.
2.4 Disposal of Unused Medication
Patients may not use all the medications prescribed and dispensed to them for various reasons as explained in subsection 2.1.As per the WHO, 50% of medicines are inappropriately prescribed, dispensed, or sold. Analysis shows that in even the other half that is appropriately prescribed; not all are taken correctly by patients (WHO, 2017). This raises a concerning need for proper disposition as stocking unused or expired medicines or donating these to others can lead to accidental or inappropriate ingestion, increasing the risk of adverse drug reaction(s) and even lead to antibiotic resistance (Manocha et al., 2019).
Furthermore, improper disposal of expired or unused medicines is associated with environmental pollution, health hazards, and damage to the ecosystem. Poor practices for household disposal of the unused medications are potential to environmental pollution, if not properly handled(Trap et al., 2016). This because the presence of medicinal contaminants in the environment has detrimental consequences on all forms of life, (Hermann et al., 2015). Studies of the Han River in South Korea, Ozark streams in the USA, the rivers Po and Arno in Italy, the Sindian, Dahan and Gaoping rivers in Taiwan, the Seine River in France, and the Hoje River in Sweden have all identiﬁed the presence of antibiotics (Gothwal and Shashidhar, 2015). 
Household disposal practices for unused medications contribute significantly to the entry of medications into the environment and have emerged as a worldwide environmental and public health concerns (Hermann et al., 2015). Various health problems such as microbial resistance can be contributed by poor disposal of unused and expired medication from households, dispensaries, hospitals, other health facilities, and distributors of medicines which is also reported in Tanzania (PST, 2019). Various documented factors tend to influence household disposal of the unused and expired drug, among the main factors are people's knowledge and attitude as discussed below.
2.4.1 Knowledge on Safe Disposal Practices of Expired and Unused Medications among Household
People acquire knowledge through practical participation in certain activities and events. Most of the medicine consumers remain unaware of the disposal of unused or expired medicines. A study conducted by Ang’ienda and Bukachi (2017) in Nairobi City; found that 96% of the respondents do not receive adequate information from healthcare providers related to the safe disposal of unused medicines and did not read or follow unused medicines disposal instructions. The study reported that the lack of structured awareness creation and economic reasons were the main contributory factors to unsafe disposal practices of unused medicines amongst the respondents. This, illustrates that knowledge has an impact on drug disposal practices (Ang’ienda and Bukachi, 2017). 
The study also found that household’s knowledge on safe disposal practices of unused medicines is relatively weak. This was attributed to by a lack of public outreach and awareness campaigns by both national and county government, laxity on the side of medical and healthcare professionals to provide disposal guidance at hospitals and pharmacies. Unclear disposal instructions on medicines packages and negligence to read the disposal instructions also contribute to low knowledge on disposal practices (Ang’ienda and Bukachi, 2017). The results are similar to the study done in South Africa to investigate medicine storage and disposal by the public. The study found that the public has knowledge of the proper storage of medicines, but knowledge on proper disposal of medicines is inadequate and needs to be address (Mashiane, 2017).
As mention above in the study by Ang’ienda and Bukachi, (2017) who explained the reluctance of medical professionals to impart knowledge onto the community they serve as among the reasons for low community disposal knowledge. In a different study that was done in Anambra State, Nigeria to assess disposal practices of expired and unused medications among community pharmacies; knowledge on proper disposal practice was highly lacking. The study also added that majority of the pharmacist did not adhere to the standard procedure of disposing of expired and unused medications (Michael et al., 2019). This can explain their reluctance to teach, as you cannot teach what you do not fully understand. 
Insufficiency of knowledge of pharmaceutical medical waste and the environmental risk it poses was a more serious concern especially among healthcare professionals who are supposed to educate the community. Michael et al., (2019) recommended the creation of awareness on the topic among community pharmacists in Anambra state, even though they did not specifically study knowledge of pharmaceutical waste management. A similar recommendation was made in Northern Ethiopia by Kahsayet al., (2020) and in Tanzania by Baltazary, (2013); in a study done in Iringa. Mishoreet al., (2020) also made a similar conclusion after assessing the knowledge and attitude among Pharmacists toward pharmaceutical care in Eastern Ethiopia. 
In this study, a need toprovide in-service training on pharmaceutical care to pharmacists working in community and hospital pharmacies was raised. Furthermore, advocacy to pharmaceutical care as one area in a continuous professional development program was made (Mishoreet al., 2020). In the Tanzanian study, 40% of medical store supervisors were citedas lacking sufficient pharmaceutical management skills as one of the causes of the accumulation of pharmaceutical waste in government health facilities(Baltazary, 2013; Kagashe et al., 2014).
Although these are only a few examples, the general scarcity of information may be a pointer to a widespread household and community knowledge gap regarding sound disposal of unused and expired drugs and their environmental consequences.Also, Ang’ienda and Bukachi identified household knowledge and perceptions on disposal practices of unused medicines as a precursor to poor pharmaceutical waste management. They also found that patient education as a great influence on the proper disposal of unused and expired medications. And like all the above studies concluded and suggested that future research should focus on how to most effectively educate patients on proper disposal techniques(Ang’ienda and Bukachi, 2017).
2.4.2 Attitude towards Disposal of Expired and Unused Medicines at the Household Level
The study done by Kristina et al., (2018) in Yogyakarta Province, Indonesia reported a number of unused medicines was found at home. The majority of respondents (85%) reported storing unused medications in their home and only 3% reported returning medication to a pharmacy. Their attitude towards returning medication to pharmacies was negative as their fear that their medications may be resold for profit. Most respondents (80%) did not get any advice from health professionals. This shows gaps existence between attitude and practices of medicine disposal. An effective unused and expired drug disposal system supported by community pharmacists should be provided along with an extensive media campaign to educate customers on safe medicine disposal practices, to improve people's attitude (Kristina et al., 2018).
Another study was conducted in the United States to assess proper drug disposal: as a solution to household prescription and over-the-counter drug abuse prescription and over-the-counter drug abuse. A potential solution to this problem was found to rely on drug take-back programs that allow individuals to bring unused medications back to designated facilities for safe and proper disposal. However, despite the recent increase in and reported efficacy of drug take-back programs, this study suggested that the mere presence of such programs is not sufficient. This was because many individuals in the study continued to employ incorrect drug disposal methods, which was largely attributed to a lack of education on safe disposal practices (Kinrys et al., 2016). This is one of the examples, that illustrates that with improved knowledge peoples’ attitude is significantly improved. This is in line with the findings from the study by Kristina as discussed above.
Another study was conducted to determine the prevalence and predictors of the storage of unused medicines among households in Northwestern Ethiopia. This study again suggested the need for public education on the appropriate disposal of medicines. The authors narrated that the government should encourage a reverse distribution network in which community members are encouraged to return unwanted medicines to pharmacies which then arrange for approved agents to collect and destroy them (Yimenu et al., 2020). Two studies to gain insight and analyze the presence of expired medications in Serbian households were conducted. Both studies found that public services, including government and health sectors, need to be more proactive about educating people on how to store and dispose of medications, as well as finding a way for the implementation of the law on medications wastage destruction (Kusturica et al.,2016; Kusturica et al., 2017). To sum it all up a conclusion can be made that peoples attitude is greatly influenced by their general involvement in decision making, especially when design and implementation of a safe and environmentally friendly unused or expired drug disposal system.
2.5 Household Disposal Practices of Unused Medicine around the World
A study conducted by Law et al.,(2015) in US households revealed there was medication wastage in the public ranging between $2.4billion to $117billion and the “throwing medications in the trash” was the most common disposal method, followed by “flushing it down the toilet” (Law et al., 2015). Most of the time, the reason for having a large number of leftover drugs is because of change in therapy due to the ineffectiveness or adverse effects of drugs prescribed earlier (diabetes, blood pressure, cardiac) and the second reason is to stop taking medicine immediately after treatment (antibiotics). These medicines end up going into the trash bins or getting expired if returned to charity or welfare organizations can be used by the people who cannot afford such costly medicines (Kahsay, et al., 2020).
In comparison to our African settings, unused medicines disposal management appears to be more critical as reports from around the continent as it is characterized by illegal and indiscriminate dumping of medical waste. This is evident in a study that was conducted in the South “C” area of Nairobi city in Kenya on perceptions and practices of household disposal of unused medicines. The study revealed that almost all of the respondents do not receive adequate information from healthcare providers related to the safe disposal of unused medicines and did not read or follow unused medicines disposal instructions. Lack of structured awareness creation on safe disposal practices of unused medicines and economic reasons featured as the main contributory factors to unsafe disposal practices of unused medicines amongst the respondents (Ang’ienda and Bukachi, 2017).
At a different approach in the developed world, some countries have adopted, various drug take-back programs, as a means to address proper household disposal of unused medication. This is evident in a paper by Bettingtonet al., (2017) who surveyed three Western and Northern European countries assessing drug take-back programs. They found varying levels of participation in such programs whereby participants return unused medicines to pharmacies in countries such as Germany (29%), Sweden (43%), and Netherland (58%).  Additionally, the studies conducted in Australia (23%), New Zealand (24%), and England reported that about a quarter of the participants also returned their unused pharmaceuticals to the pharmacies as part of an established take-back program (Bettington et al., 2017).
In the same accord to following after Bettington et al., (2017); the study by Ma, et al., (2014) described the results of 11-drug take-back events carried out in Hawaii, previous before the introduction of take-back programs, used to dispose of unused drugs by dumping them in the trash, storing them at home, or flushing medicines down the toilet. While only 10% had returned drugs to a pharmacy or medical office, nearly two-thirds of the participants used to store unused drugs at home for a year or longer. In the same study population following the introduction of such programs, nearly 99% of the participants wanted the take-back program to continue. Individuals, who participated in the take-back events, were already motivated to adhere to the safe disposal of expired or unused medicines. The majority of participants stayed within 10 miles of the take-back site; thus, distance is a consideration in people’s attendance at take-back events. For urban and suburban places, other factors for example time may appear as significant barriers for safe disposal of drugs (Ma et al., 2014).
There is limited research undertaken to provide feedback to help improve take-back programs; and also, such programs are absent in the developing world including our country. (Ma et al., 2014).Moreover, these findings triggered a need for conducting the present study that will be useful in creating awareness among people, policymakers, environmental agencies, and pharmaceutical industries. This study will be invaluable in the formulation of strategies aimed at minimizing the potential risks associated with the unsafe disposal of unused medicines. This will significantly reduce additional costs that are associated with poor disposal of unused medicines in the study area.
2. 6 Effects of Unsafe Disposal of Unused or Expired Medicines
Improper disposal of medication leads to several possible consequences such as childhood poisoning, environmental pollution, a negative impact on wildlife, and antibiotic resistance. Prescription and over-the-counter drug abuse often result from unused or unwanted medications remaining in the household cabinet (Kinryset al., 2016).Pharmaceuticals from human use have a serious effect on the environment due to micro pollutants released into nature, with well-known examples, such as estrogens and their effects on fish(Herrmann et al., 2015; Michael et al., 2019; Alnahas et al., 2020). Between 2011 and 2014, 44Vulture populations in India died after they fed on cattle treated with diclofenac to treat pain and fever (Nambirajan et al., 2018). 
The feminization and demasculinization of male fish are attributed to estrogens, which are formed as by-products in industries(Herrmann et al., 2015).Unused and post expiry date medicines may further increase the threat to the environment as for example, expired tetracycline can cause renal tubular damage(Bhayanaet al., 2016). An Indian study in New Delhi recommended the need to improve their awareness of safe disposal methods. Sink, toilet, and rubbish bins are the most commonly used but are environmentally unfriendly routes of drug disposal (Bayonet al., 2016).
A huge pileup of expired and unused medications in the medicine cabinets among the public reflects ignorance regarding disposal techniques. These leftovers, accumulated drugs represent sub-optimal delivery of health care and the potential for environmentally unsound disposal, which can pose exposure risks for humans and wildlife. A major unknown concerning drug as pollutants is what fractions of drug residues occurring in the ambient environment result from discarding leftover drugs (Herrmann et al., 2015). Controlled medications, specifically upload analgesics, are of increased concern, as these medications can lead to illegal drug diversion, and misuse, abuse, and overdose, as it was reported in a study done in Indiana, USA (Kozak et al., 2016).
2.7 Disposal Methods of Expired and Unused Medicines at the Household Level
Globally, there was no standard procedure and methods for dealing with unused and expired medicines especially at the community level. In the US, there was variation among different states in some aspects of pharmaceutical waste. Many states for instance allow some form of reuse or resale of returned pharmaceuticals considered to be safe but under varying conditions (Alnahas et al., 2020). This is also true in comparison to Kenya, where Ang’ienda and Bukachi (2017) stated that individual households have adopted various disposal practices by themselves. And this finding in Kenya further solidifies the fact that practice is never standard in dealing with such medical waste. Ang’ienda and Bukachi (2017) also added that each household chooses a disposal method by the identification of positive aspects that they compare with and perceive as better than their existing disposal practices. 
The study done by Al Azmi et al., in Jedda Saudi Arabia (2017) revealed that the majority of respondents preferred to throw the medications in the trash as a disposal method, followed by returning the medications to a pharmacy; only a few percentages of respondents preferred to donate the medications to a friend or charity centers. For some respondents; home storage of medication was also perceived as a method of disposal. This poor choice of disposition can be attributed to the fact that more than 80% of the respondents reported having never received any information or advice from healthcare providers about the safe and proper disposal of medications (Al Azmi et al., 2017). 
This is in comparison, to a study done by Baltazary (2013) in Iringa Tanzania; where household storage was the commonest practice towards unfinished medications while throwing away into garbage bins, sharing, and selling were less practiced. Burying, throwing/flushing down toilets, and burning was less encountered. Household storage of medications was common in this study and was associated with poor disposal practices. This study like the former called for a need for proper knowledge and information on safe practices for unfinished, unwanted, and expired medications accompanied by the formulation and dissemination of guidelines on safe drug handling practices (Balthazar, 2013).
Another similar study was done to measure the attitude and practice of patients concerning the safe disposal of unwanted medicines in Kuwait. The study found that there was a need for an appropriate method of disposal for unwanted medicines. Similarly suggested a need for establishing concrete guidelines on safe disposal of unwanted medicines; and a need for an organized method of collecting unused medicine. This study reached a similar conclusion like the former, even though was done on a different continent, with people of different social and economic background and at a much different point in time (Abahussain et al., 2015).
2.8 Research Gap
From the above review, it has been observed that a massive volume of expired medications amasses annually around the world because of pharmaceutical over-prescription, combined with overproduction. The accumulation of pharmaceutical waste imposes ecological, economic, and social/ethical burdens. Managing this presumed “waste” has developed into a global challenge due to the absence of speciﬁc regulations, unreasonable behaviour of the patients, and an improper understanding of the concept of “expired medications” in general (Baltazary, 2013; Alnahas et al., 2020). The current handling of unused medication, including expired ones, has become a global canker. The disposal of pharmaceuticals by garbage and sewer is still the most common method in many countries with the absence of the proper disposal methods of expired medications from the patient side. Besides, there are no speciﬁc outlined strategies for pharmaceutical waste from the legal and the healthcare authority side (AlAzmi et al., 2017; Michael et al., 2019).
Disposal of unused medicines has evolved to become a health concern in the country. Unfortunately, programs advocating for safer unused medicines disposal practices are lacking in Tanzania.Given the above studies conducted in Tanzania, it is observed that all previous studies focused on medical waste in totality, wastage in medical facilities and that no specific study has been done with special attention to unwanted pharmaceuticals at the community level (Kagashe et al.,2014;Yhdegoet al., 2016).
Also, basic education on proper disposal of unused medicines is highly lacking in most developing countries including our country. This is contributed by a lack of awareness campaigns and public outreach by medical and healthcare professionals to provide proper disposal guidance (Ang’ienda and Bukachi, 2017).Although different studies have been conducted in developed countries to capture the extent of improper medicine disposal, this problem still remains enormous and not well documented. Thus, a knowledge gap exists regarding the extent of and reasons for unused medications among households in low-middle-income countries (Kamba et al., 2017).
An understanding of knowledge, attitude, and practice of household disposal of unused and expired medications has become fundamental in designing safe disposal programs. It is against this backdrop that this study intended not only to bridge the knowledge gap in this discipline but also to provide proper and effective solutions in resolving household unused medicines disposal problems. As a general note; there is a need to develop a safe disposal program to medicine consumers, creating awareness about proper disposal methods and the impact of pharmaceuticals on the environment and to the community health in general. This study will provide better options for disposing unused or expired medicines at home and bridge the knowledge gap that exists at the household level.
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2.9 Conceptual Framework







Figure 2.1: A Conceptual Framework of the Knowledge, Attitude, and Practice on Household Disposal of Unused and Expired Medication
The conceptual framework provides a means of analyzing and explaining the specific phenomenon.It illustrates the relationship that exists between the variables. Also, it explains how and when there is a reaction or combination between independent variables results in the dependent variable to happen. See Figure 2.1.
2.9.1 Underlying Assumptions

Figure 2.1above explains the relationship between variables. Where assuming the Practice of household disposal of unused and expired medication as the dependent variable. Knowledge of disposal of unused and expired medication plus attitude on household disposal of unused medicines is intermediate dependent variables. Hence, Proper disposal practices of unused and expired medication depend on knowledge and attitude towards household disposal of unused or expired medicines.

Knowledge of household disposal of unused or expired medication = x

Attitude towards household disposal of unused or expiredmedicines= y

Safe disposal practices of household disposal of unused and expired medication = z

Then. 

X + Y = Z

The combination of variable x and variable Y yields to Variable Z

2.9.2 Description and Relationship of Variables

Basing on Figure 2.1 there is a direct relationship between the dependent variable and the independent variables. When the independent variables are combines together, they result in the dependent variable. In other words, safe disposal of unused and expired medication is the result of the presence of knowledge and good perceptions on the disposal of unused and expired medication.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction
This chapter presents the methodology employed in this study. It describes the design of the study, area of the study, study population, sample and sampling procedures, data collection methods, and data analysis. 
3.2 Study Site
Dodoma municipality is one of the seven districts of the Dodoma City of Tanzania.  The west is boarded by Bahi District and to the east by Chamwino District. It has an estimated population of 507,350 as per the 2012 national census, distributed over 4 divisions, 47 wards, 18 villages, and 222 streets. The study was conducted in Dodoma, which is the capital city of Tanzania.Since it was accessible and easier to obtain information from different respondents who are living at Dodoma. 
The selection of the study area was based on the rapid population growth that has not been matched with an equivalent provision of quality healthcare services which has resulted in poor health outcomes and declining livelihood status within households. One main problem is that the population growth rate (2.1%)is much higher than the possible economic development (MoHCDGEC, 2019). Lack of job opportunities further complicates the situation. Many people in the city are unable to get the scarce well-paying jobs and therefore resort to settling for employment in manufacturing industries and other casual jobs with minimal wages, which leads to major socioeconomic, and health challenges. However, there has been an increase in the number of health care facilities, private and public hospitals. Therefore, disposal of unused or expired medicines presents a health concern that should be tackled and addressed adequately (MoHCDGEC, 2019).
Two wards of Kikuyu Kaskazini (Kikuyu north) and Kiwanja cha Ndege (airport) under the jurisdiction of the Dodoma Municipal were chosen(refer to section 3.3.3) for this research where 100 individuals in households were surveyed. Kikuyu North is a ward located in Dodoma city of Tanzania. According to the census of 2002 and 2012, the administrative ward has a total population of 10,707.Kiwanja cha Ndege is a residential area with a population of about 11,009 (NBS, 2013) people. It is also among the administrative ward in the Dodoma Urban district of the Dodoma Region of Tanzania.
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Figure 3.1: A Map of Dodoma Region showing the Study Site
Source: Council comprehensive Health Plan (2015/2016)
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Figure 3.2: Sketch of Dodoma Municipality
Source: Council comprehensive health plan (2015/2016)
3.3 Study Design and Procedures
3.3.1 Study Design
The study was a cross-sectional research design that generated data that assisted to predict the current perceptions and revealing situations regarding improper disposal ofunused and expired medication to the real practices on the ground.It used qualitative methods of data collection in assessing knowledge, attitude, and practice of disposal of unused and expired medication in Dodoma City from July to October 2019. The study used Narrative analysis whereby each interview had a narrative aspect. The researcher sorted-out, reflects upon them, enhances, and presented them in a revised shape to the reader. The main activity in the narrative analysis is to reformulate stories presented by people in different contexts and based on their different experiences. The results of the analysis were presented in the pie chart and tables. Content analysis was utilized to extract important information from qualitative responses given by respondents, this information was used to compare and validate information obtained from qualitative data analysis (QDA Project, 2015).
3.3.2 Study Population

For the purpose of this study, the study population comprised of all household residents above the age of 18 living in Dodoma city. These were obtained from the two selected streets as determined by the sampling technique and sampling method of the study.These respondents provide the required information that was relevant to the research objectives of the study.
3.3.3 Sampling Techniques
A multi-stage sampling technique and non-probability sampling were used. 

1st stage- The list of all districts in the Dodoma city was obtained and written on a piece of paper. Thus, Dodoma having a total of seven districts namely Dodoma urban DC, Kongwa DC, Chemba DC, Chamwino DC, Mpwapwa DC, Kondoa DC and Bahi DC.Dodoma urban DC was selected by using the lottery sampling technique, in presence of a witness.
2nd stage- The list of all 41 wards in Dodoma municipality was obtained and written on a piece of paper and from Kikuyu Kaskazini and Kiwanja cha Ndege wereselected by using simple random sampling.

3rd stage- The list of all streets in Kikuyu Kaskaziniand Kiwanja cha Ndegewas obtained from which 4 streets were selected by simple random sampling.These were Shaurikesho and Kinyambwa streets from Kikuyu Kaskazini, and Mipango and Mlimwa from Kiwanja cha Ndege.
4th stage- From each of the selected streets, participants of the study were obtained from door-to-door basis, and households selected accordingly to their registration numbers in ascending fashion and only picking in alternation fashion of even and odd numbers alone in each of the selected street.
3.3.4 Sample Size
The sample size was calculated by using the statistical formula of calculating the sample size, which is illustrated below(QDA Project, 2015).
Calculation;
N =z2p(1−p)
Where;

N = Sample size

Z = Level of confidence in the study, which is 1.96 for 95% confidence level.

P = Proportion obtained from previous similar studies done on assessing the knowledge and awareness of household disposal of unused and expired medications.

ε= Margin of error 5%

Given data;

Z = 1.96 for 95% confidence level.

P = 96% of the respondents do not receive adequate information from healthcare providers related to the safe disposal of unused medicines and did not read or follow unused medicines disposal instructions. (Ang’iendaand Bukachi,2017)

ε= 5%

Sample Size = ((1.96)2*0.96(1-0.96))/0.052
= (3.8416*.0.0384)/0.0025

= 59.006976 ~ 100

Therefore; N= 100
3.4 Methods of Data Collection
In this study, there were two types of data, Primary Data and Secondary Data collection. The primary data of this study was considered the raw unpublished data collected in the study field. This collected data employed the use of printed questionnaires written in Kiswahili which either were filled by participants individually or with minimal assistance when required. The questionnaires as a tool of primary data collection gathered the study participants’ unbiased first-hand-experience of the study problem in question. It was adapted from the study by Ang’iendaand Bukachi (2017).
Secondary data of this study featured the use of carefully organized, presented, and published information from previous studies relating to the problem statement of this study. This was obtained through a comprehensive review of available online reputable journals, published research papers from previous researchers on similar topics relating to the problem statement, together with supplementary knowledge from books. The information was organized and presented under the “literature review” section of the study.
3.5 Study Variables
3.5.1 Independent Variables
Demographic data collected from Primary source using questionnaires as indicated below;

i. Age
ii. sex
iii. Marital status

iv. Level of education

3.5.2 Dependent Variables
Data for dependent variables collected from Primary and Secondary source indicated below;

i. The practice of household disposal of unused and expired medicines

ii. Knowledge of household disposal of unused and expired medicines

iii. Attitude towards household disposal of unused and expired medicines

3.6 Data Processing and Analysis
Serial numbers were assigned to all questionnaires.  Data coding was done for the variables measured, data clearing, and data analysis were done by using a computer statistical package SPSS 26, including all necessary biostatistics computation including chi square test, p-values and odds ratios.Microsoft Office Excel version 2016 was used to plot tables and graphs. Descriptive statistics were used to summarize data in frequencies and percentages. Analytical figures such as bar graphs, bar charts, and pie charts were used to illustrate the relationship existing between the dependent and independent variables under study. Inferential statistics were used to calculate the sample size using z-statistic. Inferential statistics were also used for categorical data such as sex, age group, and educational level and to estimate how closely the distribution of a categorical variable matches an expected distribution.Chi-square is the inferential statistic method employed in this study, to test the association between variables. A Probability (p) value of less than 0.05 was considered as statistically significant level.
Likert scale items were used to measure attitude in the study. Example of Likert items were Strongly Disagree, Disagree, Neutral Agree and Strongly agree. Data were combined into two nominal categories (agree and disagree) which enabled to carried out Chi square test. According to knowledge level scoring system, the following range classify level of knowledge of respondents in the study;(QDA Project, 2015)
i. Poor level of knowledge 0-50%

ii. Intermediate level of knowledge 51-70%

iii. High level of knowledge 71%-100%

3.7 Reliability and Validity of Data
3.7.1 Reliability of Data
Each filled questionnaire was rechecked just after the interview to correct any misinterpretation or under response. Reliability reflectsthe consistency of the method tool used, the data collected were reliable because many of the assessment, knowledge, awareness, and prediction studies are being conducted in the same way.

3.7.2 Validity of Data
Validity can be defined as a certain degree (extent) to which a test measures what it claims to measure. This was ensured by using a questionnaire with simple language and designed so that respondents understand the reality of the situation. Hence, the collected data is valid as the researcher used candidates that gave the correct information about the problem.

3.8 Dissemination of the Study
Data collected will be distributed to the OUT Library, the DMO of the selected municipality, and the Ministry of Health.
3.9 Research Clearance
This research observed all research procedures, which includes the following;
i. Before starting the study, official permission was obtained from OUT, Faculty of Social Sciences.

ii. Also, permission to conduct the study was obtained from the selected District and local government authorities.

iii. The purpose of the study was fully explained to all respondents and confidentiality was ensured to those who choose to participate. In addition, those who choose not to participate were assured of no harm.

iv. Due to the sensitive nature of the research information, no identifying information of respondents was required.

v. The utmost privacy in the questionnaires filling process was ensured for all study participants.
CHAPTER FOUR
RESULTS
4.1 Introduction
This chapter presents the research findings. These are based on primary data that were collected. To be able to elucidate these results clearly, results are presented and discussed in three subsections; the first part presents respondents’ general information. The second and third parts present and discuss findings.
4.2 Demographic Characteristics
4.2.1 Respondents Age and Gender
The age of respondents is presented in Table 4.1. Results show that most of the respondents (57 %) were found within 20-30 years old. Followed by a group range of over 40 years (20 %). The last age group of respondents represented those respondents with less than 20 years of age (6%).Most of the respondents who were interviewed were male (54%).
4.2.2 Level of Education
The level of education of respondents was also investigated. Education level was classified into four groups, and these were; those who had completed primary education, those who attained secondary education, those with technical/ professional level, and those who had completed the University level. This study found that interviewees who had attained the primary level of education made up the majority of the study group, (56%) followed by those with secondary level of education (21%). Only 19% of the respondents had attended the University level (Table 4.1).
4.2.3 Marital Status

 Single participants comprised of 58(58%) and constituted the highest percentage of the marital status category. Married participants were 42(42%) of the study population (Table 4.1).
4.2.4 Having Children below 18 Years Old
A majority of the participants (53%) had no children below the age of 18 while those with children were 47 (47%). And again,all the respondents with children further indicated that they had children below 18 years of age – which was therefore ideal for the study considering the vulnerability of children to medicines (Table 4.1).
.
Table 4.1: Demographic Characteristics of the Study Population (N=100)
	Characteristics
	Frequency (n)
	Percentage (%)
	P-Value 

	Marital status

	Married
	42
	42
	0.125

	Single
	58
	58
	

	Level of education

	Primary education
	56
	56
	0.002

	Secondary education
	21
	21
	

	No formal education
	4
	4
	

	Tertiary education
	19
	19
	

	Age group 

	Less than 20 
	6
	6
	0.487

	20-30
	57
	57
	

	30-40
	17
	17
	

	over 40 years
	20
	20
	

	Gender

	Male
	54
	54
	0.083

	Female
	46
	46
	

	Do you have children?
	

	Yes
	47
	47
	0.690

	No
	53
	53
	


Source: Field Data, 2020

4.3 Knowledge on Safe Disposal Practices of Unused Medicines
The study showed that knowledge of safe disposal practices of unused medicines is lacking amongst a majority of respondents. As illustrated in Figure 4.1, 83% of the respondents did indicate that they did not receive information related to safe disposal practices of unused medicines. Similarly, a nearly equivalent proportion of 72% of respondents did not read and follow the disposal instructions of unused medicines. And while 57% of the respondents are not aware of safe disposal methods of such medications, 62 % agreed to the fact that adequate information aboutthe safe disposal method is lacking.
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Figure 4.1: Knowledge on Safe Disposal Practices of Unused Medicines
The Knowledge on Safe Disposal Practices of Unused Medicines and individual-related variables were further assessed using the p-values obtained from a chi-square test. Results indicate that the knowledge of safe disposal practices of unused medicine by category did not differ by age, marital status, or level of education as shown in table 4.2. However, in some instances, statistical significance was found when comparing awareness to the gender of the respondents (p=0.036) and when participants' practice of reading instructions of disposing drugs was compared to their gender identity (p =0.024). 
Table 4.2: The Relationship between Individual Factors and Knowledge on Safe Disposal Practices of Unused or expired Medicines
	Are you aware of the safe method for disposing of unused or expired medicines in the household?
	CHI SQUARE

(X2)
	P VALUES
	Crude OR

	
	Yes
	No
	

	Marital Status
	
	
	
	
	

	Married
	17
	25
	0.1882
	0.3360
	0.8369

	Single
	26
	32
	
	
	

	Gender
	

	Male
	24
	22
	3.3438
	0.0364
	0.4714

	Female
	18
	35
	
	
	

	level of education
	

	Primary education
	5
	16
	6.5314
	0.07177
	0.2467

	Secondary education
	7
	12
	
	
	

	No formal education
	1
	3
	
	
	

	Tertiary education
	30
	26
	
	
	

	Age group
	

	Less than 20
	1
	5
	4.844
	0.5691
	0.3908

	20-30
	29
	27
	
	
	

	30-40
	7
	10
	
	
	

	over 40 years
	6
	14
	
	
	

	Have you ever received information about how to dispose of unused medicines?
	

	Marital Status
	

	Married
	5
	36
	0.2449
	0.2449
	0.6528

	Single
	10
	47
	
	
	

	Gender
	
	
	
	
	

	Male
	7
	44
	0.2486
	0.3154
	0.7557

	Female
	8
	38
	
	
	

	Level of education
	

	Primary education
	2
	17
	1.2681
	0.2432
	0.1809

	Secondary education
	4
	17
	
	
	

	No formal education
	0
	3
	
	
	

	Tertiary education
	9
	46
	
	
	

	Age group
	

	Less than 20
	2
	4
	2.0831
	0.0872
	0.2817

	20-30
	9
	46
	
	
	

	30-40
	2
	15
	
	
	

	over 40 years
	2
	17
	
	
	

	There is a lack of adequate information on the safe disposal of unused and expired household medicines.
	CHI SQUARE

(X2)
	P VALUES
	Crude OR

	
	Yes
	No
	

	Marital status
	

	Married
	13
	29
	1.5266
	0.1129
	0.5917

	Single
	25
	33
	
	
	

	Gender
	
	
	
	
	

	Male
	20
	26
	1.3680
	0.1261
	0.6139

	Female
	17
	36
	
	
	

	Level of education
	

	Primary education
	4
	17
	8.0123
	0.3043
	2.4324

	Secondary education
	5
	14
	
	
	

	No formal education
	1
	3
	
	
	

	Tertiary education
	28
	28
	
	
	

	Age group
	

	Less than 20
	3
	3
	6.2218
	0.1082
	1.9985

	20-30
	21
	35
	
	
	

	30-40
	10
	7
	
	
	

	Over 40 years
	4
	16
	
	
	

	Do you ever read the medicines' disposal instructions?
	

	 Marital status
	

	Married
	13
	29
	0.3131
	0.2917
	1.2851

	Single
	15
	43
	
	
	

	Gender
	

	Male
	17
	29
	4.0624
	0.0245
	0.3967

	Female
	10
	43
	
	
	

	Level of education
	

	Primary education
	4
	17
	1.3562
	0.2430
	0.2712

	Secondary education
	5
	14
	
	
	

	No formal education
	1
	3
	
	
	

	Tertiary education
	18
	38
	
	
	

	Age group
	

	Less than 20
	2
	4
	1.1662
	0.2394
	0.8137

	20-30
	16
	40
	
	
	

	30-40
	6
	11
	
	
	

	Over 40 years
	4
	16
	
	
	


*statistically significant at P ≤ 0.05; ** values that were found to have statistical significance are bolded
4.4 Attitude on Disposal Practices of Unused Medicines
Regarding household attitude on unused medicines, the results as presented in Table 4.3 revealed that 92% of respondents “agreed” that unused medicines present potential risks and have negative consequences at home. A further 94% of the respondents also “agreed” that children are more at danger with household unused medicines, while 62% of the respondents also “agreed” that lack of adequate information on safe disposal practices is a precursor to the risks and negative consequences of unused medicines. 
Only 31% of the respondents “agreed” that there is adequate advice by doctors and healthcare professionals on safe disposal practices with only 73% agreeing to mandatory take-back programs as a disposal practice can help in addressing the potential risks and dangers associated with keeping unused medicines at home. Contrarily, 8% of the respondents “disagreed” that unused medicines present potential risks at home with a further 6% and 26% “disagree” that children are more vulnerable to the risks of unused medicines and take-back programs as a disposal practice should be mandatory respectively.
According to Table 4.3, the respondents suggested that individual households should be at the utmost position in ensuring the proper disposal of their medical waste, thus making 54% of their opinionated response. Respondents also suggested that all members in each household should be made aware of the dangers of unused medicines and safe disposal practices that are in place. A total of 23(23%) respondents believed that the vast practice of disposal lies with the hospitals and health facilities where they get drugs from should also carry the responsibility of their destruction the moment, they've become obsolete. And while 15% believed the government as a regulatory body should also take this important task like any other social services they provide, only 8% of the respondents believed that pharmacies should take the responsibility.
Table 4.3: Household Attitude on Unused Medicines as reported by Study Participants
	Attitude of Respondents
	Percentage of Respondents
%

	
	Agree     
	Disagree

	Take-back programs of unused and expired medicines should be mandatory
	73
	26

	Expired and Unused medicines present potential risks at home
	92
	8

	Doctors and healthcare professionals do provide advice on safe disposal of unused or expired household medicines
	31
	68

	Children are more vulnerable to the risks associated with unused or expired household medicines.
	94
	6

	There is a lack of adequate information on the safe disposal of unused and expire household medicines.
	62
	38

	Hospitals
	23
	23


Source: Field Data, 2020
Table 4.4: Responsible Agencies for as Suggested by Study Participants 
	Responsibilities
	Number

(n)
	Percentage 

%

	Pharmacies
	8
	8

	Government
	15
	15

	Households
	54
	54

	Hospitals
	23
	23


Source: Field Data, 2020


Attitude towards Safe Disposal Practices of Unused Medicine and individual-related variables was further assessed using the p-values obtained from a chi-square test. Results indicate that the attitude on safe disposal practices of unused medicine did not differ by age, marital status, or level of education as shown in table 4.5. The study found gender to be of a particularly significant factor, that influenced acceptability to drug take-back program (p= 0.045), while the malefactor predominates this decision, being twice more likely to accept such programs as compared to females (OR= 2.24).
Table 4.5: The Relation of Individual Factors and Attitude towards Safe Disposal Practices of unused or Expired Medicines
	Take-back programs of unused and expired medicines should be mandatory
	CHI SQUARE

(X2)
	P VALUES
	Crude OR

	
	Yes
	No
	

	Marital Status
	
	
	
	
	

	Married
	33
	9
	0.8803
	0.1807
	1.5583

	Single
	40
	17
	
	
	

	Gender
	

	Male
	30
	16
	3.0286
	0.0447
	2.2400

	Female
	42
	10
	
	
	

	Level of education
	

	Primary education
	16
	5
	1.7725
	0.1969
	0.0328

	Secondary education
	16
	3
	
	
	

	No formal education
	3
	1
	
	
	

	Tertiary education
	38
	17
	
	
	

	 Age group
	

	Less than 20
	5
	1
	1.6868
	0.2409
	7.1428

	20-30
	39
	17
	
	
	

	30-40
	13
	3
	
	
	

	Over 40 years
	16
	4
	
	
	

	Expired and Unused medicines present potential risks at home
	

	Marital Status
	

	Married
	39
	3
	0.0723
	0.4068
	1.2264

	Single
	53
	5
	
	
	

	Gender
	
	
	
	
	

	Male
	40
	6
	2.8490
	0.0558
	3.8250

	Female
	51
	2
	
	
	

	Level of education
	

	Primary education
	19
	2
	0.673
	0.7121
	2.1363

	Secondary education
	18
	1
	
	
	

	No formal education
	4
	0
	
	
	

	Tertiary education
	51
	5
	
	
	

	Age group
	

	Less than 20
	6
	0
	4.4344
	0.4039
	3.8273

	20-30
	51
	5
	
	
	

	30-40
	14
	3
	
	
	

	Over 40 years
	20
	0
	
	
	

	Doctors and healthcare professionals do provide advice on safe disposal of unused or expired household medicines
	

	Marital Status
	

	Married
	13
	28
	0.0051
	0.4706
	1.0317

	Single
	18
	40
	
	
	

	Gender
	
	
	
	
	

	Male
	16
	29
	0.9572
	0.1697
	0.6506

	Female
	14
	39
	
	
	

	Level of education
	

	Primary education
	3
	18
	10.9188
	2.8773
	1.2549

	Secondary education
	2
	16
	
	
	

	No formal education
	1
	3
	
	
	

	Tertiary education
	25
	31
	
	
	

	Age group
	

	Less than 20
	3
	3
	4.2914
	0.7041
	1.4304

	20-30
	18
	37
	
	
	

	30-40
	7
	10
	
	
	

	Over 40 years
	3
	17
	
	
	

	Children are more vulnerable to the risks associated with unused or expired household medicines
	

	Marital Status
	

	Married
	40
	2
	0.1968
	0.3486
	1.4815

	Single
	54
	4
	
	
	

	Gender
	

	Male
	43
	3
	0.0321
	0.4325
	1.1628

	Female
	50
	3
	
	
	

	Level of education
	

	Primary education
	20
	1
	0.4604
	0.6212
	0.1589

	Secondary education
	18
	1
	
	
	

	No formal education
	4
	0
	
	
	

	Tertiary education
	52
	4
	
	
	

	Age group
	

	Less than 20
	6
	0
	2.7642
	0.0765
	0.0252

	20-30
	52
	4
	
	
	

	30-40
	15
	2
	
	
	

	Over 40 years
	20
	0
	
	
	

	There is a lack of adequate information on the safe disposal of unused and expire household medicines.
	

	Marital Status
	

	Married
	13
	29
	1.5266
	0.1129
	0.5917

	Single
	25
	33
	
	
	

	Gender
	

	Male
	20
	26
	1.3680
	0.1261
	0.6139

	Female
	17
	36
	
	
	

	Level of education
	

	Primary education
	4
	17
	8.0123
	1.3353
	1.6830

	Secondary education
	5
	14
	
	
	

	No formal education
	1
	3
	
	
	

	Tertiary education
	28
	28
	
	
	

	Age group
	

	Less than 20
	3
	3
	6.2218
	0.1595
	2.4943

	20-30
	21
	35
	
	
	

	30-40
	10
	7
	
	
	

	Over 40 years
	4
	16
	
	
	


*statistically significant at P ≤ 0.05; ** values that were found to have statistical significance are bolded
Source: Field Data, 2020
4.5 Disposal Practices
As indicated in Table 4.6, 4% of the respondents indicated that they do not dispose off unused medicines and just keep them at home, 6% share with others while 15% of the households return unused medicines to the hospitals or pharmacies. For the households who dispose of their unused medicines, the predominant disposal practice was throwing in garbage bins of which was 39% while 22% of the respondents flush unused medicines in toilets and 14% of the respondents dispose off, in kitchen and hand wash sinks.
Table 4.6: Disposal Practices for as Reported by Study Participants
	Disposal Practices
	Number (n)
	Proportion

(%)

	Dispose of in the sinks
	14
	14

	Others (donate/share/burn/bury)
	6
	6

	Throw in the garbage bin
	39
	39

	Don’t dispose
	4
	4

	Flush in toilet
	22
	22

	Return to pharmacies or hospitals
	15
	15


Source: Field Data, 2020
4.6 Classes of unused Medicines at Home
Upon assessment of the Unused Medicines at home, it was shown that analgesics (32%) were the class of unused medicines that were commonly present at home. Followed by antibiotics which accounted for 25%, antipyretics (21%), topical drugs (eye drops, creams, ointments, sprays) (10%), antacids (5%), antihistamines (4%), and vitamin supplementation (3%).
Table 4.7: Classes of Unused Medicines that were reported Present at Homes of Study Participant

	Classes
	Number (n)
	proportion

%

	Analgesics 
	32
	32

	Antibiotics 
	25
	25

	Antipyretics 
	21
	21

	Topical drugs (eye drops, creams, ointments, sprays)
	10
	10

	Antacids
	5
	5

	Antihistamines 
	4
	4

	Vitamin supplementation
	3
	3


Source: Field Data, 2020
4.7 Factors Influencing Keeping Unused Medicines at Home
According to research findings, the common factor Influencing Keeping Unused Medicines at home was Self-discontinuation after their condition has resolved42%.Other Factors for keeping unused medicines include leftover from previous over-the-counter drug purchase16%, Passed expiry date16%, Doctor changed treatment15%, prescribed more than needed14% and adverse effect to prescribed drug9%
Table 4.8: Factors influencing the keeping of unused Medicines at Home
	Factors for keeping unused medicines
	Score
	%

	Self-discontinuation after condition resolved
	42
	42%

	Passed expiry date
	16
	16%

	Leftover from previous over-the-counter drug purchase
	16
	16%

	Doctor changed treatment
	15
	15%

	Prescribed more than needed
	14
	14%

	The adverse effect of the prescribed drug
	9
	9%


Source: Field Data, 2020
CHAPTER FIVE
DISCUSSION
5.1 Introduction
There has been a global increase in the use of medication that has triggered the need for assessing awareness of the potential negative effects on the environment. Studies conducted in India and other parts of the World show that the knowledge about safe medication disposal was inadequate (Swaroop et al., 2015; AlAzmiet al., 2017). Knowledge plays a great role in people’s outlook toward safe disposal as it governs our perception and daily practices. It also holds an even greater role in how we operate in all aspects of our daily living. 
The present study carried out in Dodoma compares well with other studies done in other limited resourced countries. It aimed at addressing household disposal of unused or expired medicines as environmental health challenges of the new millennium.This chapter contains the author’s discussions and recommendations as per research questions, all put forward under the auspices of policy, programs, and areas that required further research.
5.2 Knowledge on Safe Disposal Practices of Expired and Unused Medications
In the present study, the level of knowledge on safe disposal practices of unused and expired medicines was as low as 57% amongst respondents. This average level of knowledge is similar to the study that was conducted in Kenya (Ang’ienda and Bukachi, 2017), where the study finding observed level of awareness to be 51.2%. The Kenyan study again reported that about 96% of respondents were not satisfied with the level of information received regarding the disposal of unused medicines. This nearly similar to the astonishing 83% of respondents in Dodoma who indicated to have not received any sort of such information. 
Further, the study found that irrespective of the respondents’ education level and profession, a massive percentage of respondents did not read and follow the disposal instructions of unused medicines (refer table 4.2). This was amounting to an almost equivalent of respondents 93% in Kenya and as high as 72% in Dodoma.The results of this Kenyan study compare well to our study as being the fact that it was done in Nairobi and African typical capital city, with a comparatively similar descriptive study design involving a comparatively similar number of participants (n= 164). The slight difference in results is accounted for by the characteristic difference in the Kenyan population in terms of culture and demographic characteristics such as a higher level of education and diversity (Ang’ienda and Bukachi, 2017).
Complimentary findings were also obtained in Iringa (Baltazary, 2013), where the majority (85%) of participants had never received information about safe disposal practices of expired or unused medication. This is comparable to both studies as above all giving a display of public knowledge. And also, the same study suggested a need for raising awareness towards proper disposal practices. This was the suggestion of 90% of the respondents regarding the subject. This is in comparison to 62 % of respondents in Dodoma who agreed to the fact that adequate information about the safe disposal method is lacking, as indicated in Table 4.3.The study in Iringa, even though being of similar design, it had a large number of participants (n = 409) that were conveniently sampled visiting major drug dispensing outlets, which is in contrast to this study which sought participants through the door-to-door visit. The difference in choices of the sources of study participants can describe both similarities and differences in results found (Baltazary, 2013).
In a study conducted by Wilson et al.,(2015) in New Jersey, USA, that more than half of the respondents recognized the environmental implications of improper disposal practices and indicated that it influences their prescribing practices. However, almost two-thirds of respondents indicated no knowledge of any documented guidelines, and three-quarters of respondents indicated they had no training about disposal practices. This issimilar in comparison to the present study that found a nearly equivalent proportion of 72% of respondents did not read and follow disposal instructions of unused medicines. This comes as an odd finding as this study used physicians (N = 369), who are prescribers of various medications used by the general population, but a great deal of them are not knowledgeable about safe disposal practices similar to the great majority of the population in Dodoma. Even though the study took a different approach in addressing knowledge towards the community disposal practices of medication, but had the same conclusion that knowledge is needed at levels of the healthcare system (Wilson et al., 2015).
In addition to the above, there was a study done to assess the extent of unused medications disposal practice among households in Yogyakarta Province, Indonesia. This study suggested that the majority of respondents (85%) reported storing unused medications in their homes and most respondents (80%) did not get any advice from health professionals. This high number of the number of respondents that store such medication at home proves the lack of knowledge and awareness (Kristina et al., 2018). The study involved a survey of 324 households with a similar study design in comparison to this study and concluded that there is an existence of a significant proper disposal practice gap among the population. The study, however, went further to add that there is a need for an effective unused drug disposal system that should be supported by community pharmacies to combat the problem (Kristina et al., 2018). From this, we can deduce that despite the Indonesian population being relatively exposed and educated as compared to the population in Dodoma; the level of education as no significant differences toward knowledge of proper disposal, even though the study population was more than 3 times of this similar study.
A factor that may associate with the lack of information reaching the general public is a lack of consensus on the optimal approach to the disposal of unused medications (AlAzmiet al., 2017), which may be contributed by environmental considerations, human health risks, costs or practical considerations. Nevertheless, with limited knowledge of safe disposal practices, rational use of Medicines and proper drug storage in the communities, the presence of medicines in households is likely to fuel irrational drug use due mainly to unintentional use among household members. This finding is comparable with reports from a previous study (Kozaket al., 2015).
5.3 Attitude and Practice towards Disposal of Expired and Unused Medicines
According to the analysis of the data presented, the population in Dodoma shows average level of knowledge(as discussed above) regarding the disposal of pharmaceutical waste. According to table 4.4 of the present study: the majority of respondents in Dodoma believe that individual households should be responsible for ensuring the proper disposal of their medication, hence making 54% of their responses. This is contrary to the study in Kenya where respondents ‘opinions where that it is the government’s responsibility. This was the suggestion of 39.02% of the respondents (Ang’ienda and Bukachi, 2017).They added that the government should be responsible for ensuring that people are aware of the dangers of unused/expired medicines and safe disposal practices are carried out. This is highly different in Dodoma where respondents believe in the fact that it’s the people in each household that should at the forefront in ensuring proper disposal. This is because they are the end-users and it is more of a domestic matter that as a greater environmental health impact (Ang’ienda and Bukachi, 2017).
The study revealed that 92% of respondents believe that unused medicines present potential risks and have negative consequences at home. A further 62% of the respondents also “agreed” that lack of adequate information on safe disposal practices is a precursor to the risks and negative consequences of unused medicines (refer table 4.5). Similar findings were obtained in research done in Jeddah, Saudi Arabia, which showed that More than 80% of the respondents never received any information or advice from healthcare providers about the safe and proper disposal of medications (AlAzmi et al., 2017). 
The present study found about 73% are agreeing to mandatory take-back programs as a disposal practice can help in addressing the potential risks and dangers associated with keeping unused medicines at home. Similar and comparable results again were obtained in Saudi Arabia, where more than 70% of respondents said that the best way to dispose of leftover medications was by returning them to a healthcare facility or a healthcare provider. Study participants reported their need to have secure containers to collect leftover medications from private pharmacies, governmental hospitals, and primary care clinics (AlAzmi et al., 2017). Even though this study was done on a different continent, with people of different backgrounds and cultures, it still highlights a similar positive attitude shared by respondents in both studies. 
A study done in South Africa showed a 13% improvement in return to pharmacy rates; following the introduction of a mandatory drug disposal instruction leaflet. This suggests a positive influence on people’s attitude following this inclusion; as such text provided the patient with information advising the return of unwanted medicines to the pharmacy (Machine, 2017). This is similarly seen in the case of Belgium, Italy, Greece, and Norway, for instance, where returning unused medications to the pharmacy is mandatory and required by law. While in Austria, Croatia, Hungary, Ireland, Latvia, Luxembourg, France, and Portugal, unused pharmaceuticals can be taken back to the pharmacy or recycling facility which is, for example, offered by the municipalities (Alnahas et al., 2020). From the observation of these studies, it is evident that people’s attitudes can be stirred in the right direction with knowledge provision along with supportive policies and so it can be done in Dodoma.
A research study done in Malta and Ireland demonstrated that although less than 10% of respondents return their unused medication to the pharmacy, most suggested it to be the best option. The main motivators for participants that already dispose of their unused pharmaceuticals at pharmacies are safety and environmental health concerns (Fenech et al., 2013; Alnahas et al., 2020). Medicine take-back programs for the safe disposal of medicines are a good way of removing unused, expired, or unwanted medicines from the home (Alnahas et al., 2020). In many developed countries, occasional “dump” (Dispose of Unwanted Medicines and Pills) campaigns have been successful in collecting substantial volumes and values of unused, expired and unwanted medicines for proper disposal (Alnahas et  al., 2020).
5.4 Disposal Practices of Expired and Unused Medicines at Household Level
Several studies have shown that informing and educating patients is essential when it comes to the proper disposal of unused medicines (AlAzmi et al., 2017; Khansaa and Albaroodi, 2019; Wang et al., 2019). There are no specific data on the number of health professionals (pharmacists, doctors, and nurses) in Dodoma who advise patients on how to properly dispose of unused medications. If the population is correctly informed on the appropriate manner of disposing of the unused/unwanted medicines (mainly by doctors and pharmacists that are in direct contact with the patients), the population is ready to learn and use these disposal procedures of pharmaceutical waste (Wilson et al., 2015).
As the waste generated by the population is considerable, measures to determine a lower consumption of drugs (and, consequently, a lower resultant waste) are imposed. As per respondent’s responses in Dodoma, the most common household’s disposal practice was throwing in garbage bins of which was 39% while 22% of the respondents flush unwanted medicines in toilets and 14% of the respondents dispose of in kitchen and hand wash sinks. The same result was also reported in India in 2012, with a majority, of57% of them threw unused medications into the trash. And a further 65% of participants in the Indian study agreed that they dispense unused medication in the garbage which is per this study (Swaroop et al., 2015).
Contrary to the above studies, respondents in a study done in Iringa were throwing/ flushing down toilets 19.7% was less encountered (Baltazary, 2013). A survey from Ethiopia showed that around fifty-two percent of the respondents had unused medicines stored at home, with analgesics being the most common (41.5%). Around three-quarters of 75.2% and 63% of the respondents discarded unused and expired medicines in the garbage bins, respectively (Kahsay et al., 2020). Moreover, the practice of burning unused drugs was also recorded in Ghana and Nigeria. The burned pharmaceuticals do not reach the environment as pharmaceutical substances; nevertheless, burning of waste in ordinary households burning facilities produces various other contaminants that may be released into the air causing a risk to human health and environment (Michael et al., 2019; Alnahas et al., 2020).
However; household storage of medications was common in the Iringa Municipal and is associated with poor disposal practices (Baltazary, 2013).AUS study reported that the disposal of unused medications in municipal solid waste landless which meet strict US regulations effectively eliminates the unused medicine contribution of pharmaceuticals to surface waters as greater than 99.9% of pharmaceuticals disposed of in a landﬁll are permanently retained (Tischler et al., 2013). Another study done in Saudi Arabia revealed that almost 73% of the respondents tend to throw the medications in the trash, 14% return the medications to a pharmacy, 5% never dispose them, and 3% donate the medications to a friend or charity centers. The researchers found that throwing in garbage bins was explained as the safest disposal method while drug donation as the most unsafe. From such finding lack of knowledge on correct and safe disposal methods of unused medicines continues to affect people’s disposal practices. And lastly, the availability of formalized guidelines can be a game-changer in people’s drug disposal practices (AlAzmi et al., 2017).
In addition to poor disposal practices, as mentioned above earlier our study also found that there was a percentage of respondents who preferred to store unused medication at home. Patients have often prescribed medicines by health professionals for the treatment of diagnosed illnesses of which a majority are used from home. In this regard, finding medicines in households in communities was not a surprise. However, in the current study, the respondents obtained and kept medicines in households for either emergency use or anticipated future treatment, which is similar to findings of a study done in Yogyakarta Province, Indonesia. Where a majority of respondents (85%) reported storing unused medications in their homes and only 3% reported returning medication to a pharmacy (Kristina et al., 2018).
The study observed that Antibiotics were commonly medicine kept at home (37%)this is slightly different from our settings where we found analgesics 32% were commonly kept at home. This was followed by antibiotics which accounted for 25%,antipyretics21%,topical drugs (eye drops, creams, ointments, and sprays) 10%, antacids 5%,antihistamines 4%, and vitamin supplementation 3%.These results are comparable to study by Kahsay et al.,2020 where NSAIDs use was highest as 30%.A study conducted by Shivaraju et al., (2017) commonly stored drugs were topical, analgesics, and antipyretics while in a study by Maharana et al.,(2017) most commonly antacids were stored.
The common factor given for drugs to remain unused at home was “self-discontinuation” after having the relief of symptoms (42%) before the prescribed period. These findings were similar to Maharana et al., (2017) in the households of a village in Singur, West Bengal, and Sirisha et al.,(2016) in Telangana State, India. All studies are suggesting that medicines prescribed by doctors are not used as prescribed as soon as symptoms relief set in. This behavior can increase the resistance to the active drug molecule and lead to treatment failure. Similar results were found among households in Yogyakarta Province, Indonesia, where Predominant reason was again disease or symptoms improvement at 97% (Kristina et al., 2018). Furthermore, the above-discussed studies used similar methods of data collection despite the differences in sample size. Therefore, this difference in the rates of home drug storage could have been due to the unique socio-economic factors found in the population in Dodoma.
CHAPTER SIX

CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion
The increase in the number of private and public health facilities in Dodoma, give rise to an increase in the number of pharmaceuticals. Thus, the problem of improper disposal of unused or expired medication also increases. The study has found that managing disposal of unwanted medicines at the household level is highly associated with daunting challenges that cannot be sorted out by just one player but rather all players involved in the medicines supply chain such as MSD, public health facilities, TMDA, donors, medicines funding agencies and the Ministry of Health at large. 
According to study findings, the level of knowledge on safe disposal practices of unused and expired medicines was as low as 57% amongst respondents.This is attributed to a lack of public outreach and awareness campaigns by both national and county governments. This draws a need for raising public awareness on the matter. Negligence to read proper disposal instructions from drug accompanying leaflets also contributed to the lack of knowledge. This is another area of particular concern has drug accompanying leaflets were also reported to be with unclear disposal instructions that are mostly written in English. 
Apart from being unclear, most people suggested that they should be in simple Swahili language that is understood by the majority. It was also noted that the laxity on the side of medical and healthcare professionals to provide disposal guidance at hospitals and pharmacies also contributed to such low public knowledge. This, however, can be easily coupled with appropriate national policy reforms that can force responsible counterparts to act accordingly.Hence, there is a great need for social, economic, and political Interventions to solve this problem that may nurture a greater environmental health crisis that the world has ever seen.
Regarding household attitude on unused medicines, the results revealed that 73% agreeing to mandatory take-back programs as a disposal practice that can help in addressing the potential risks and dangers associated with keeping unused medicines at home. The most preferred method of disposal was throwing into garbage bins making 39% in total followed closely by flushing in toilets and pit latrines making a significant figure of 22%. In the current study, however, individual-related variables were seen not being significant in influencing knowledge, attitude, and disposal practice of unused or expired medicine in Dodoma. The study reveals that there was no significant difference among all individual variables of participants assessed concerning knowledge, attitude, and disposal practice of unused medicine. In the current study, association of independent variables such as age, education, sex and marital status; in relation to knowledge, attitude and disposal practice of unused medicine have been assessed using the chi-square test. (refer table 4.2 and 4.5)
6.2 Recommendations
Proper medical waste disposal, especially at the household level is a community health issue and is also become a global health concern. This is due to the standing fact that only a little part of the community appreciates the environmental risks involved while leaving alot to be desired on the subject of proper household disposal of unused or expired medications. Having this in mind the following is highly recommended as to the below accord;
6.2.1 Policy Formulation
In the modern world carefully formulated policy and strict enacted law, are the key drivers of modern society. As to this account, the author’s first and foremost recommendation is to all respective governing bodies such as MSD, public health facilities, TMDA, donors, medicines funding agencies and the Ministry of Health, should ensure there are carefully designed and supportive grounds for proper medical waste disposal at all levels were such waste is generated, including the individual households at large. And lastly, policy recommendations should be considered as a key step towards streamlining safe disposal practices of unused medicines.

6.2.2 Establishment of a Joint Venture Involving all Responsible Enabled Parties against Irresponsible Disposal Practices
Unsafe disposal practices of unused and expired medication is an issue of a public health concern as it involves the public. This being the case I urge all stakeholders, that being the government, pharmaceutical companies, hospitals, dispensaries, health centre, every individual medical practitioner, schools/institutions, NGO’s and media houses to join forces against such futile practice and culture. Wieczorkiewitcz et al. Suggested that pharmaceutical waste disposal costs should be funded by local authorities, health insurance companies, pharmaceutical industry, or the government as the general population is not willing to carry the cost of unwanted residential medication disposal (Wieczorkiewicz et al., 2013).
6.2.3 Development and Deployment of Safe and Proper Disposal Practice and Culture
As once a wise man said ‘failure to plan is planning to fail’ and having this in mind; it is recommended that Safe disposal programs should be introduced and the Tanzania Guideline for Disposal expired medication should be improved to provide procedures for Household Disposal of medicines. Simple to read and publicly accessible guidelines on safe disposal of unused, expired, and unwanted medicines are urgently needed in Dodoma and an organized method of collection needs to be introduced. This can significantly improve people's attitude as suggested by the fore-discussed studies. 
Disposal programs can be initiated with the very own Tanzania medicines and medical devices authority (TMDA) as a governing and regulatory body. Not only the task should sorely be rested upon TMDA, but rather all health care providers should have a role for ensuring proper disposal practices of expired and unused medicines in the household. The Municipal Council should formulate a long-term and comprehensive solid waste management programs that would encourage and motivate the public to give their support. Having this in mind the program should take into considerations the following key points;

i. Deployment of a collaborative outreach program to stress the importance of keeping expired and unused medicines away from homes, and provide information about safe disposal practices.
ii. Address the viable environmental health impact of the improper disposal practice that will be succumbed, if fruitful effort and considerable measures are not taken to avert.
iii. The program should discourage such quick fix harmful practices such as and throwing into garbage bins, flushing down the drains and toilets.

iv. Should be easy to access and highly effect in its deployment and use
v. Should be relatively cheap and affordable

vi. Should be practical
6.2.4 Public Involvement and Raising Awareness towards Proper Disposal
The data gathered in this study indicate there is a great need for educating patients, and most of the participants considered that informing patients about the correct way to dispose of unused medications is extremely important (Refer table 4.3 and table 4.5). More information campaigns are necessary to inform and educate the population on the proper storage as well as the appropriate and secure disposal of medical waste to reduce the hazard of toxicity and the incidental exposure to medication, mainly concerning children and pets. One of the ways to avoid poor disposal practices of medication at patients’ residences is to decrease the number of prescribed medicines, especially for acute needs. And also employing public education campaigns, citizens’ attitudes can be changed significantly (Kozak et al., 2015).

As we all live in the information age, were key drivers of modern society are merely dependent on the information gateways. For such reasons, all responsible enabled bodies of the state should feel the urge to raise public awareness against the matter, and through various sensitized campaigns and public rally and the media, to ensure the general public is reached. They should also incorporate the matter into a various health education program that is currently in place at all levels were such programs are offered. It is lastly highly recommended that a well-coordinated and systematic public awareness scheme developed should be highly inclusive and should start at the fundamental level as early as primary school levels were children and teens are educated on the negative and health risks/impact of unused medicines and safe disposal practices.
6.2.5 Establishment of Various Take-Back Programs
There are different carefully designed take-back programs of unused medicines that are currently in practice today. And this being so, our country can highly benefit if are emulated. To best serve and accommodate our country's disposal needs a single or multiple hybrid programs can be adapted. It is also highly advisable for the government to finance such a program and to include them as necessary social services for all communities to enjoy. The following take-back programs are ought to be considered for emulation and deployment:
i.  Periodic Community Collection Programs

Such programs can be easily be adapted and specifically tailored to serve the general public, while also providing a viable alternative for the safe collection and disposal of expired and unused medicines. In such programs, a specific day is set for collection and disposal. These periodic collections could involve esteemed individuals at the collection site or pharmacies, or community centers. Legal and logistical issues can be organized by governmental agencies or other responsible stakeholders.

ii. Pharmacy or Hospital Take-Back Programs

This practice involves the esteemed action of providing necessary legal provisions that mandate the establishment of pharmacies and hospital-based take-back programs for household’s expired and unused medicines for proper disposal. Such programs allow easy collection of medical waste and ensure their convenient disposal. In such provisions, an individual is allowed to return unused or expired drugs to such facilities for disposal. A pharmacy take-back requirement would be convenient for households and has proven to be successful in other countries.  A similar mirror option can be one run in a manner that involves a hospital as a take-back location, where the doctor’s reception counter can be used or a locked drop box at hospital premises.
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Figure 6.1: Pharmacy or Hospital Take-Back Programs

Source: thedailynews.cc/2012/0
9/25/montcalm-county-now-home-to-5-med-drop-off-boxes/
6.3 Further Research
While this study has provided an overview as far as knowledge, attitude, and practice of household disposal of unused and expired medications in Dodoma city is a concern, much on the subject is still desired. Nonetheless, while the study sample was homogenous, further research should be initiated to cover the knowledge, attitude, and practice of household disposal of unused and expired medications in rural areas and academic institutions. And also, Research into how various public and private healthcare facilities handle their waste is still a remains a mystery. Another area of study that is of paramount importance is the study of the abuse of unused medicines and various cases regarding accidental poisoning by unused medicines.
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APPENDICES

APPENDIX I: CONSENT FORM (English Version)

Dear respondent,

This questionnaire is meant to collect your opinion which will enable the researcher to assess knowledge, attitude and practice of household disposal of unused and expired medications in Dodoma city. The research will be under the supervision of The Open University of Tanzania and it is purely for academic purposes as requirements for the award of Master of Environmental Studiesof the Open University of Tanzania, no circumstance should it be viewed otherwise.
All information is given and views expressed shall be treated with maximum confidentiality. It is expected that the finding of the study will be useful to the academicians and the public in large. Your cooperation by filling in this questionnaire promptly is kindly requested.

Thank you for your corporation

Yours,
…………………………………….

BANAGA, Darlin Kokwenda.

APPENDIX II: CONSENT FORM / FOMU YA IDHINI(Swahili Version)
FOMU YA KUKUBALI KUJIUNGA KWA HIARI KATIKA UTAFITI KUHUSU KUTATHIMINI UFAHAMU,MTAZAMO NA UTEKELEZAJI WA NAMNA SAHIHI YA UHIFADHI NA UTEKETEZAJI WA MAJUMBANI WA DAWA ZISIZO TUMIKA NA ZILE ZILIZO KWISHA MUDA WAKE WA MATUMIZI KATIKA JIJI LA DODOMA   
Salamu!

Mimi naitwa Banaga Darlin K, mwanafunzi katika Chuo Huria Cha Tanzania. Madhumuni ya dodoso hili ni kutathiminiu fahamu, mtazamo na utekelezaji wa namna sahihi ya uhifadhi na uteketezaji wa majumbani wa dawa zisizotumika na zilezilizokwisha muda wake wa matumizi katika jiji la Dodoma. 

Malengo ya utafiti;

Utafiti huu umelenga kuangalia ufahamuna mtazamo wa umma juu ya uhifadhi na njia zinazotumika kuteketeza dawa zisizofaa kwa matumizi ya binadamu majumbani.

Ushiriki katika utafiti;

Kwa kushiriki katika utafiti huu utatakiwa kujibu kwa kujazama swali yaliyopo, utakayokuwa unaulizwa na mtafiti.

Usiri;

Taarifa zote zitakazopatikana kutoka kwako zitakuwa ni siri na hazitatumika sehemu nyingine isipokuwa katika utafiti huu tu.

Madhara;

Hatutegemeikituchochotekibayakutokeakwakushirikikatikautafitihuu.

Kukubalikwahiarikushirikikwenyeutafiti;

Ushiriki kwenye utafiti huu ni kwahiari. Unaombwa kukubali kwa hiari. Endapo utaamua kutoshiriki au endapo utaamua kujiondoa katika utafiti utaendelea kubaki na haki zako za msingi kama kawaida. Unaweza kujiondoa katika utafiti wakati wowote, na pale utakapota kakujiunga tena utapokele wakuendelea na utafiti. Kukataa kujiunga ama kujitoa katika utafiti hakutasababisha adhabu au kupoteza haki yako ya msingi.
Faida za utafiti;

Ukikubali kujiunga na utafiti utakuwa mmojawapo wa wale watakaofanikisha kupunguza madhara yatokanatoyo na namna zisizo sahihi katika uhifadhi na uteketezaji wa majumbani wa dawa zisizotumika na zile zilizokwisha muda wake wa matumizi katika jiji la Dodoma. 
Utasaidia kuwawezesha watunga sera na wataalam wa afya kufanya maamuzi yenye faida kwa umma mzima. 

Mawasiliano;

Kama una swali lolote kuhus uutafiti huu tafadhali wasiliana na: Banaga Darlin K (Mtafiti Mkuu)

Chuo Huria Cha Tanzania

S.L.P 23409, Dar es salaam

Simu yamkononi : 0716455052, au

Prof. Emmanuel Kigadye (msimamizi wa utafiti) Chuo Huria Cha Tanzania

S.L.P 23409, Dar es salaam 

Simu yamkononi : 0754373756

Sahihikwawanaokubali

Je, unakubali? Andikandiokamaumekubali……………………………………………

Mimi …………………………………………nimeisoma fomu hii na kuelewa lengo la utafiti huu na maswali yangu yamejibiwa na sasa nakubali kwa hiari kujiunga na utafiti huu.

Sahihiya mshiriki…………………………………………..............................................

Sahihi ya mtafiti……………………………………………………………………

Tarehe ya kusaini……………………………………………

APPENDIX III: Research Questionnaire (English Version)
Part 1: Biographical Information
	1. Name
	

	2. Date of interview
	

	3. Age range
	a)Less than 20 

b)20-30

c)30-40

d)over 40 years

	4. Level of education
	Primary

Secondary

Tertiary

	5. Gender
	Male

Female

	6. Profession
	

	7. Marital status


	Are you married?
Yes

No

	8. Do you have children less than 18 years?
	Yes

No…..



	9. Which place do you live in Dodoma City?
	


Part 2: Knowledge of Household Storage and Disposal of Unused and expired medicines

1. Are you aware of the safe method for disposing of unused or expired medicines in the household?

a) Yes

b) No

2. Classes of unused/expired drugs present at your home?

a) Antibiotics 

b) Antipyretics 

c) Analgesics 

d) Antacids

e) Antihistamines 

f) Vitamin supplementation

g) Topical drugs (eye drops, creams, ointments, sprays, etc.)

3. Do you currently have any unused or expired medication stored at home that was prescribed by a doctor? 

a) Yes……No…..


b) If yes, how many…………….and for how long have you had the medicines stored at home? …………………………………………

4. Do you currently have any unused or expired medication stored at home that was purchased over the counter? 

a) Yes……No…


b) If yes, how many…………….and for how long have you had the medicines stored at home? …………………………………………

5. What are the factors that lead you to keep unused or expired medicines at home

a) Doctor changed treatment

b) Prescribed more than needed

c) Self-discontinuation after condition resolved

d) Leftover from previous over-the-counter drug purchase

e) Passed expiry date

f) The adverse effect of the prescribed drug

g) Others (specify)…………………………………………………………………..

Part 3: Attitude on household disposal of unused and expired medicines

6. Expired and Unused medicines present potential risks at home.


a) Strongly Disagree


b) Disagree


c) Neutral
Agree


d) Strongly Agree

7. Children are more vulnerable to the risks associated with unused or expired household medicines.

a) Strongly Disagree


b) Disagree


c) Neutral
Agree


d) Strongly Agree

8. There is a lack of adequate information on the safe disposal of unused and expire household medicines.

a) Strongly Disagree


b) Disagree


c) Neutral
Agree


d) Strongly Agree

9. Doctors and healthcare professionals do provide advice on safe disposal of unused or expired household medicines.

a) Strongly Disagree


b) Disagree


c) Neutral
Agree


d) Strongly Agree

10. Take-back programs of unused and expired medicines should be mandatory.

a) Strongly Disagree


b) Disagree


c) Neutral
Agree


d) Strongly Agree

11.Why do you think that the unsafe
disposal of unused and expired medicines has persisted? ………………………………………………………………………………

12.
What do you think can be done to minimize risks associated with the unsafe disposal of unused and expired medicines?

…………………………………………………………………………………………

…………………………………………………………………………………………

13.
In your opinion what
is the best way of disposing of unused and expired medicines?

…………………………………………………………………………………………

…………………………………………………………………………………………

14. What do you think are the obstacles to safe disposal of
unused medicines?

…………………………………………………………………………………………

…………………………………………………………………………………………

15.
Who should take more responsibility towards the safe disposal of unused and expired medicines?

Households………..Hospitals……..Pharmacies…………Government………….

16.
Have you ever received any information about how to dispose of unused medicine?

a) Yes…….No……..
b) If
yes, where or who provided you with the information?  …………………………………………………………………………………………

17.
Are there any reasons why you might not want to take unused or expired medicines back to the hospitals or pharmacies?

…………………………………………………………………………………………

Part 4: Household Disposal Practices of Unused and Expired Medicines

18. Do you ever read medicine's disposal instructions?
 Yes………………..No………….

19. How do you dispose of unused medicines?

a) Municipality collection at home

b) Giving away to friends, relatives

c) Flush in toilet

d) Throw in the garbage bin

e) Return to pharmacy or hospital

f) Dispose of in the sink

g) Don’t dispose of unused medicines

Others (specify)……………………………………………………………………… 20. Do
you have any
opinions about this study?
Yes…..No……
If yes, specify

…………………………………………………………………………………………

…………………………………………………………………………………………

APPENDIX IV: Research Questionnaire (Swahili Version)

Dodoso (Lughaya Kiswahili)

Sehemu 1: Taarifa Binafsi
	1. Jina
	

	2. TareheYaMahojiano
	

	3. Umri
	a) ChiniyaMiaka  20

b) 20-30

c) 30-40

d) Zaidi yaMiaka 40 

	4. Kiwango Cha Elimu
	a) Msingi
b) Sekondari
c) Chuo

	5. Jinsia
	a) Mme

b) Mke



	6. Taaluma
	

	7. HaliYaNdoa
	Umeoa/ Olewa?

a) Ndio

b) Hapana

	8. Je, una watotowaumriwachiniyamiaka 18?

	a) Hapana

b) Ndio

	9. Mahaliunapoishikatikamjiwa Dodoma
	


Sehemuya 2: Maarifa Juu Ya Uhifadhi Na Utupaji Wa Dawa Zisizotumika Au Zilizoharibika

1. Je, unafahamu  njia salama za kuteketeza dawa zisizotumika, zilizoharibika au kwisha muda wake wamatumizi majumbani?

a) Ndio

b) Hapana

c) Sijui

2. Ainaganizadawazisizotumika/kuharibika/kuishamudawamatumiziziposasanyumbanikwako?

a) Dawa za kuua vijidudu (antibiotiki)

b) Dawa za kupunguza homa

c) Dawa za kupunguza maumivu

d) Dawa za kupunguza gesi tumboni

e) Dawa za kuzuia mzio/aleji/mwasho

f) Vitamini nyongeza
g) Dawa za jicho (matone)

h) Dawa za kupaka (creams, ointment),

i) Dawa za kupuliza
3. Je, kwasasa unadawa zozote zisizotumika, zilizoharibika au kwisha muda wake wa matumizi ambazo zilikuwa zimeandikwa na daktari?

a) Ndio

b) Hapana
c) Kama ndiyo, ni ngapi?.............na kwa muda gain umekuwa ukizihifadhi nyumbani?............................

4. Je, kwasasa unadawa zozote zisizotumika, zilizoharibika au kwishamuda wake wa matumizi ambazo sio za kuandikiwa na daktari ?

a) Ndio

b) Hapana

c) Kama ndiyo, ni ngapi?.............na kwa muda gain umekuwa ukizihifadhi nyumbani?............................

5. Je, ni mambo gain yanapelekea kuwepo kwa dawa zisizotumika /kuharibika/ kuisha muda wamatumizi majumbani?
a) Daktari kubadilisha matibabu

b)Kupewa dawa Zaidi ya zile zinazohitajika

c) Kusitisha dozi baada ya kujisikia vizuri

d) Utumiaji wa mabaki ya dawa zilizoachwa tokea dozi za awaliau  zilizo nunuliwa hapo awali

e) Zimepita tarehe ya matumizi (zime-expire)

f) Athari mbaya zilizosababishwa na dawa zilizotolewa

g)Nyingine (Taja) ...................................................................................................
......................................................................................................................................................................................................................................................................................................................................
SehemuYa 3: Mtazamo Juu Ya Utupaji WaDawa Zisizotumika Au Kilizoharibika Au Kwisha Muda WaMatumizi

6. Unamaoni gain juu ya sentensi zifuatazo?

i. Dawa zisizotumika/ kuharibika/ kuisha muda wamatumizi zinaweza leta madhara majumbani?


a) Ndio

b) Hapana

c) Sijui

ii. Je, watotowapokatikahatariyakupatamadharakutokananauhifadhiwadawazisizotumika au zilizo haribika majumbani?
a) Ndio

b) Hapana

c) Sijui
iii. Je,KunauelewawakutoshakuhusuuhifadhisalamanasahihiwaDawazisizotumika au zilizoharibika nyumbani?

a) Ndio

b) Hapana

c) Sijui

iv. Je,Madaktarinawahudumuwenginewaafyahutoaushaurinaelimukuhusuuhifadhisalamanasahihiwadawazisizotumika au zilizo haribika nyumbani?

a) Ndio

b) Hapana

c) Sijui
v. Programu za kurudisha dawa zisizo tumika au zilizoharibika nyumbani ziwe za lazima ?

a) Ndio

b) Hapana

c) Sijui


7. Kwanini njia ambazo si salama za utupaji wa dawa zisizotumika, zilizoharibika au kwisha muda wake wa matumizi zinaendelea kutumika?

........................................................................................................................................

…………………………………………………………………………………………

8. Nini unafikiri kifanyike ili kupunguza athari zinazohusiana na utupaji ambao si salama wa dawa zisizotumika, zilizoharibika au kwishamuda wake wamatumizi?

........................................................................................................................................

…………………………………………………………………………………………

9. Kwa maoni yako, ni njia ipi bora ya kuhifadhi/kuketeza/ kutupa dawa zisizotumika au zilizoharibika majumbani?

........................................................................................................................................

........................................................................................................................................

10. Kwa maoni yako, kuna vikwazo gain katika utupaji salama wa dawa zisizotumika au zilizoharibika majumbani?

..........................................................................................................................................................................

11. Unadhani nani wanapaswa kuchukua jukumu zima la uteketezaji/ utupaji sahihi wa majumbani wa dawa zisizotumika, zilizoharibika au kwishamuda wake wa matumizi?

Wakazi wa nyumba husika….........  Hospitali.............  Maduka ya dawa.............Serikali........................

12. Je umewahi kupokea taarifa zozote kuhusiana na utupaji sahihi wa majumbani wa dawa zisizotumika, zilizoharibika au kwishamuda wake wamatumizi?

a) Ndio

b) Hapana

c) Kama ndiyo, wapi au nani amekupatia taarifa hizo?  

..........................................................................................................................................................................

13. Je, kuna sababu zozote zinazokuzuia kurudisha Dawa zisizotumika, zilizoharibika au kwishamuda wake wamatumizi,  hospitalini au kwenye maduka ya dawa?

..........................................................................................................................................................................

SehemuYa 4: UtupajiWaDawaZisizotumika Au ZilizoharibikaNyumbani

14. Je, ushawahi kusoma maelekezo ya utupaji wa dawa? 

a) Ndio

b) Hapana

15. Unatupaje dawa zisizotumika, zilizoharibika au kwishamuda wake wamatumizi ?

a) Manispaa kukusanya majumbani

b) Kutoa kwa marafiki na jamaa

c) Kutupa/ kumwaga katika choo

d) Kutupa katika majala ya uchafu

e) Kurudisha katika maduka ya dawa au hospitali

f) Kutupa/ kumwaga kwenye sinki

g) Kuzitunza nyumbani

Nyingine (Taja).............................................................................................................................. 16. Je, una maoni yoyote kuhusu utafiti huu?


a) Ndio

b) Hapana

c) Kama ndiyo, Taja

..............................................................................................................................................................................................................................................................................................................................................................................................................................................................
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Socio-demographics;


Age& sex


Marital status


Education








INDEPENDENT VARIABLES





Knowledge and attitude towards household disposal of unused and expired medication


Awareness about safe methods of disposing expired or unused medication


Awareness about health concerns of improper disposal


Education and guidance on safe disposal methods


Gap in information from drug manufacturers





Influencing Factors:


Health care professionals’ teachings on safe disposal


Awareness about any injury associated with unused or expired medications at home


Information from drug manufacturers on safe disposal methods of expired or unused medications








INTEVENING VARIABLES





Practice of household disposal of unused and expired medication








DEPENDENT VARIABLES
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Chart1

		Are you aware of the safe method for disposing unused or expired medicines in household?		Are you aware of the safe method for disposing unused or expired medicines in household?		Are you aware of the safe method for disposing unused or expired medicines in household?

		Have you ever received any information about how to dispose of unused medicine?		Have you ever received any information about how to dispose of unused medicine?		Have you ever received any information about how to dispose of unused medicine?

		There is lack of adequate information on safe disposal of unused and expire household medicines.		There is lack of adequate information on safe disposal of unused and expire household medicines.		There is lack of adequate information on safe disposal of unused and expire household medicines.

		Do you ever read medicines disposal instructions?		Do you ever read medicines disposal instructions?		Do you ever read medicines disposal instructions?
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		Are you aware of the safe method for disposing unused or expired medicines in household?		43		57

		Have you ever received any information about how to dispose of unused medicine?		15		83

		There is lack of adequate information on safe disposal of unused and expire household medicines.		62		38

		Do you ever read medicines disposal instructions?		28		72






