
INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XIII Issue X October 2026 

Page 557 
www.rsisinternational.org 

  

    

Interventions to Manage Household Pharmaceutical Waste in 

Developing Economies – A Systematic Review 

Ogbonna, C. I.¹*, Ogaji, D. S.¹,², Chijioke-Nwauche, I.³ 

 

¹ School of Public Health, University of Port Harcourt, Choba, Nigeria 

² Africa Centre of Excellence in Public Health & Toxicological Research, University of Port Harcourt, 

Choba, Nigeria 

³ Department of Clinical Pharmacy and Management, Faculty of Pharmaceutical Sciences, University of 

Port Harcourt, Nigeria 

* Corresponding author: 

DOI: https://doi.org/10.51244/IJRSI.2026.1310000038 

Received: 13 October 2026; Accepted: 18 October 2026; Published: 30 October 2026 

ABSTRACT 

Background: Household pharmaceutical wastes pose significant environmental and public health challenges, 

particularly in developing economies with limited formal disposal systems. This review evaluated interventions 

aimed at improving the management of such wastes in resource-limited settings. 

Methods: This systematic review followed PRISMA 2020 guidelines. Studies were selected using the PICOS 

framework, focusing on interventional research on household pharmaceutical waste management in developing 

economies, published in English between January 2015 and July 2025. Searches were conducted in PubMed, 

ProQuest, ScienceDirect, and Google Scholar, supplemented by citation tracking. After duplicate removal and 

screening, eight studies met the inclusion criteria. Risk of bias was assessed using the Joanna Briggs Institute 

checklist.  

Results: Eight studies were included from Malaysia (n=2), Kuwait (n=1), Egypt (n=3), Mangalore, India (n=1), 

and Nepal (n=1). Most studies (87.5%) implemented clinic-based educational programs, while one employed a 

take-back campaign. Half applied pretest–posttest designs without control groups. Sample sizes ranged from 

100 to 500 participants, including patients with diabetes, community adults, students, and post-operative 

patients. All studies assessed practice; 62.5% measured knowledge, and 37.5% evaluated attitude. Educational 

interventions significantly improved knowledge. Practice and attitudinal changes were inconsistent. The 

multisectoral take-back campaign achieved the most promising improvement in safe disposal practices. 

Conclusion: Effective management of household pharmaceutical waste in developing economies requires 

integrated strategies that combine education with accessible disposal systems. Future research should examine 

the long-term sustainability and scalability of such interventions across varied contexts. 

Keywords: household pharmaceutical waste, developing economies, interventions, take-back campaign, 

multisectoral approach. 

INTRODUCTION 

Household Pharmaceutical Waste (HPW) represents an escalating global environmental, public health, and 

economic concern. (Rogowska & Zimmermann, 2022; Trueman et al., 2010). This issue is particularly 

concerning in developing countries due to underdeveloped waste management infrastructure and limited 

regulatory oversight. (Nazeer et al., 2016; Shewaye & Terefe, 2025) 
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HPW encompasses unused or expired prescription and over-the-counter medications, along with related 

accessories like syringes, needles, bandages, and packaging materials. (Magagula et al., 2022) 

Improper disposal methods, such as flushing medicines or discarding them in household trash, (Auta et al., 

2011) facilitate the leaching of active pharmaceutical ingredients into the environment.  These contaminants are 

documented to harm aquatic life and wildlife (Hiew & Low, 2024), a problem compounded by inadequate 

wastewater treatment that allows pharmaceutical residues to persist and accumulate in ecosystems. (Chirisa et 

al., 2017; Hiew & Low, 2024) 

Beyond environmental degradation, HPW poses direct risks to human health. Discarded sharps transmit 

infectious agents, including HIV and hepatitis, through needle-stick injuries and soil/groundwater 

contamination (Ugoeze et al., 2021; WHO, 2024). Unused medicines stored in homes increase the risk of 

accidental poisoning and misuse, particularly among vulnerable populations (Salim et al., 2022). Furthermore, 

the slow decomposition of associated plastics and packaging exacerbates pollution (Dey et al., 2024).   

The economic consequences are equally pressing. While data for developing countries remains limited, the 

waste of medicines represents a substantial financial drain on already strained healthcare budgets, highlighting 

the need for better resource utilization and effective HPW management strategies (Hazel & Robson, 2015). 

A key challenge is the dissonance between positive public attitudes and poor disposal practices in developing 

economies. (Hiew & Low, 2024) This gap is primarily attributed to a significant deficit in accessible disposal 

facilities and reliable guidance from healthcare professionals. (Hiew & Low, 2024) Effective interventions 

must, therefore, address these profound systemic barriers, not merely individual behaviour (Buffington et al., 

2019). 

While the prevalence and impacts of HPW are established, a comprehensive synthesis of effective interventions 

specific to developing economies remains a critical gap. Previous systematic reviews have focused on public 

knowledge, attitudes, and practices (Hiew & Low, 2024), broader recycling efforts, (Aquilina, 2024) or were 

predominantly based on studies conducted in developed nations (Alfian et al., 2024; Ma et al., 2025; Rahmadani 

& Kristina, 2021; Wang et al., 2024). Given the rapid increase in medicine accessibility and consumption in 

developing economies (Magagula et al., 2022; Malde & Noah, 2024; Rahmadani & Kristina, 2021) identifying 

feasible and sustainable HPW management strategies is an urgent imperative. 

This systematic review aims to address this critical gap by comprehensively identifying, appraising, and 

synthesizing the available evidence on interventions designed to manage HPW specifically within developing 

economies. The findings will offer valuable insights for policymakers and public health professionals designing 

contextually appropriate mitigation strategies. 

Specifically, this review attempts to answer the following research questions: What interventions have been 

implemented to manage HPW in developing economies? What were the reported outcomes of the implemented 

interventions? In which countries have those interventions been implemented? 

METHODOLOGY 

The methodology was guided by established protocols for conducting systematic reviews, aligning with the 

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework (Page et al., 

2020). The protocol registration number for this review in the PROSPERO International Prospective Register 

of Systematic Reviews is CRD420251231202. 

Eligibility Criteria (Inclusion and Exclusion) 

The Population, Intervention, Comparison, and Outcome (PICOS) framework guided the selection of studies. 

The Population was restricted to studies conducted in developing economies focusing on household or 

consumer-generated pharmaceutical waste. Developing economies were defined according to the country 

classification in the United Nations’ World Economic Situation and Prospects (WESP), 2019 edition (United 

Nations, 2019). This framework was selected because its grouping of developing economies aligned with the 
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geographical scope of the review. Eligible Interventions included take-back programs, formal collection 

schemes, at-home disposal methods (e.g., deactivation pouches), public education campaigns, and relevant 

policy or regulatory actions. Comparison involved any comparator, including standard practice or no 

intervention. Outcomes encompassed effectiveness, adoption rates, public perception, implementation 

challenges, or documented environmental, health, or economic impacts. Only interventional studies reported in 

peer-reviewed journals and published between January 1, 2015, and July 31, 2025, in English were included. 

Exclusion Criteria eliminated studies focused on pharmaceutical waste from industrial or healthcare facilities 

(unless directly relevant to household settings), non-specified household medical waste, and observational, 

qualitative, or non-interventional designs. 

Search Strategy and Information Sources 

An extensive literature search was performed across PubMed, ProQuest, ScienceDirect, and Google Scholar to 

ensure broad coverage of the multidisciplinary research landscape. The PROSPERO database was also 

consulted to foster transparency and avoid research duplication. Search terms constructed using Boolean 

operators (AND, OR) and truncation, targeted core concepts and their synonyms related to HPW management. 

An iterative refinement process ensured keyword optimization for each database (Figure 1). Citation tracking 

and the "cited by" feature were additionally employed to systematically identify relevant foundational and recent 

literature. 

1.PubMed: Results: 7831 

Disposal[tw] OR Management{[tw] OR discard[tw] OR elimination[tw] OR destruction[tw] OR 

Improve[tw] OR Manage*[tw] OR Reduc*[tw] OR Dispos*[tw] OR Collection[tw] OR "Take-back"[tw] OR 

Program*[tw] OR Strateg*[tw] OR Practices[tw] OR "Awareness"[tw] OR Education[tw] OR Policy[tw] 

OR Regulation[tw] OR Recycling[tw] OR "Waste management"[tw] OR "Drug take-back programs"[tw] OR 

"Medication disposal programs"[tw] OR "Drug collection"[tw] OR "Drug return"[tw] OR "Mail back 

programs"[tw] OR "Public education campaigns"[tw] OR "Outreach programs"[tw] OR "Advocacy 

efforts"[tw] OR "Awareness-raising campaigns"[tw] OR "Sensitization campaigns"[tw] OR "Source 

reduction"[tw] OR "Waste minimization"[tw] OR Incineration[tw] 

AND 

"Household"[tw] OR Residential[tw] OR Domestic[tw] OR Home[tw] OR "Household unit"[tw] OR "Family 

unit"[tw] OR Private[tw] OR residence[tw] OR "Non-commercial"[tw] OR Consumer[tw] OR "In-

home"[tw] OR Personal[tw] OR "Home-based"[tw] OR Community[tw] 

AND 

"Drug waste"[tw] OR "Medicat* waste"[tw] OR "Expired pharmaceuticals"[tw] OR "Unused 

medications"[tw] OR "Sharps waste"[tw] OR "Expired drugs"[tw] OR "Unwanted medications"[tw] OR 

"Damaged medications"[tiab:~0] OR "Damaged pharmaceuticals"[tiab:~0] OR "Damaged drugs"[tiab:~0] 

OR "Pharmaceutical Preparations"[Mesh] 

2. Proquest: Results: 2055 

(("pharmaceutical waste" OR "medication waste") AND ("household" OR "domestic") AND ("management 

strategies" OR "disposal methods" OR "reduction techniques" OR "take-back programs" OR "policies" OR 

"programs" OR "initiatives" OR “interventions” )) OR ("community-based pharmaceutical waste 

management" OR "household medication management") AND ("pharmaceutical waste reduction strategies" 

OR "medication disposal programs") AND ("household" OR "domestic" OR "community")  

3. ScienceDirect: Results: 2433 
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("Safe Disposal" OR "Household pharmaceutical Waste Management" OR "Unused Medication" OR 

"Expired medication") AND ("Household" OR "Domestic") AND ("Improvement" OR "Interventions" OR 

"Strategies") 

4. Google Scholar (Advanced search). Results: 14400 

("Safe Disposal" OR "Household pharmaceutical Waste Management" OR "Unused Medication" OR 

"Expired medication") AND ("Household" OR "Domestic") AND ("Improvement" OR "Interventions" OR 

"Strategies") 

Figure 1: Search string for systematic review. Date: January 2015 – July 2025  

Study Selection and Risk of Bias Assessment 

All retrieved records were imported into Mendeley Reference Manager for automated and manual duplicate 

removal. The screening process adhered to PRISMA 2020 guidelines and occurred in two stages: initial review 

of titles and abstracts, followed by a rigorous full-text review against the predefined eligibility criteria to 

determine the final inclusion set. The methodological quality and potential for risk of bias in each included 

study were appraised using the Joanna Briggs Institute (JBI) checklists for quasi-experimental studies (Tufanaru 

et al., 2020) and that of randomised clinical trials (JBI, 2020) for one study that reported blocked randomisation. 

All authors independently conducted this appraisal, and any discrepancies in judgment were resolved through 

consensus-based discussion to ensure consistent methodological rigor. 

Data Extraction and Synthesis 

Relevant data were systematically extracted using a standardized data extraction MS-Excel form. This form was 

designed to capture key characteristics of the studies, including but not limited to: Author(s) and year of 

publication, country or region of study, type of intervention and study design, population demographics, 

characteristics of the intervention (e.g., type, duration) and results of the intervention. A narrative synthesis was 

selected for data integration in lieu of a meta-analysis. 

RESULTS 

The initial database search yielded 118 records (PubMed: n=32, ScienceDirect: n=17, ProQuest: n=20, Google 

Scholar: n=46), with an additional 3 records identified via reference list screening. After removing 43 duplicate 

records, 75 unique records underwent title and abstract screening, leading to the exclusion of 13 records. Of the 

62 reports sought for full-text retrieval, 39 were inaccessible, leaving 23 full-text articles for detailed assessment 

against the eligibility criteria. Following full-text review, 15 articles were excluded due to reasons such as being 

purely theoretical/conceptual (n=6), focusing on non-household waste (n=2), model/technology development 

only (n=2), being conducted in a non-developing country (n=1), feasibility study only (n=1), focus on storage 

only (n=1), structural equation modelling (n=1), and a UN report (n=1). Ultimately, 8 studies met all inclusion 

criteria and were incorporated into the final narrative synthesis. This systematic selection process is illustrated 

in the PRISMA flow diagram (Figure 2). 
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Figure 2: PRISMA flow diagram  

From Table 1, the eight empirical studies included in the review, published between 2017 and 2024, originated 

from five developing economies: Egypt (n=3), Malaysia (n=2), and one each from Kuwait, Mangalore (India), 

and Nepal. Intervention Type: Most studies (n=7, 87.5%) implemented educational programs, with one study 

(n=1) employing a take-back campaign. The most common design was pretest-posttest without a control group 

(n=4), followed by pretest-posttest with intervention and control groups (n=3), and one posttest-only design 

(n=1). Interventions targeted diverse groups, most commonly diabetic patients (n=4), but also community-

dwelling adults, post-operative patients, and paramedical students, with total participant numbers ranging from 

100 to 500 across studies. The interventions were predominantly clinic-based (n=5). All eight studies assessed 

changes in practice, while a majority (n=5, 62.5%) measured knowledge, and a smaller proportion (n=3, 37.5%) 

evaluated attitude regarding HPW disposal. 

Table 1. Location, design and study population 

Variable Frequency Percentage 

Location of study     

Egypt 3 37.5 

Malaysia 2 25 

Kuwait 1 12.5 

Mangalore 1 12.5 

Nepal 1 12.5 

Study design      

Pretest posttest with one group only 4 50 

Pretest-posttest with an intervention and control group 3 37.5 

Posttest 1 12.5 

Type of Intervention     

Educational sessions provided directly to study participants 7 87.5 

Take-back campaign, including mass media 1 12.5 
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Sample size      

100 - 300 5 62.5 

301 - 500 3 37.5 

Population     

Patients with diabetes 4 50 

Post-operative patients 1 12.5 

Community-dwelling adults 1 12.5 

Paramedical students 1 12.5 

Take-back campaign 1 12.5 

Outcome measured and reported     

Knowledge 5 62.5 

Attitude 3 37.5 

Practice 8 100 

Intervention delivery (Table 2) ranged from six educational posters with immediate reassessment in Lai et al. 

(2021) to lectures, discussions and demonstrations in Mohamed et al. (2017). El Gendi et al. (2017) addressed 

home insulin-injection waste management, while Nepal et al. (2020) provided pharmacist-led education over 

one week. Sandhra et al. (2024) evaluated education on opioid use, storage, handling and disposal among 180 

postoperative patients and reported block randomisation into two groups of 90. 

Hasan et al. (2019) and Soliman et al. (2024) combined sharps education with practical return arrangements. 

Hasan recruited 136 participants and assessed outcomes at baseline, one month and three months. Soliman 

recruited 100 participants and conducted assessments at baseline, two months and four months. Mohamed 

included baseline, post-programme and follow-up assessments, although the interval to follow-up was not 

clearly specified. The Kuwait campaign used month-long multimedia publicity, with medicine collection 

undertaken over six working days and 56 aggregate collection-site hours. 

Table 2. Characteristics of the interventions 

Study Setting Design Population Delivery and timing 

Lai et al. 

(2021) 

Malaysia One-group 

pretest–posttest 

Community 

adults, 390 

participants. 

Six educational posters; immediate 

reassessment 

Abahussain 

et al. 

(2024) 

Kuwait Uncontrolled 

campaign report 

405 

participating 

households 

Multimedia publicity intervention 

lasted over 1 month, medicine 

collection; 56 collection hours 

El Gendi et 

al. (2017) 

Egypt One-group 

pretest–posttest 

500 adults with 

diabetes 

Education on home insulin-injection 

waste. Study timeline not stated. 

Sandhra et 

al. (2024) 

India, 

Mangalore 

Controlled 

pretest–posttest; 

reports block 

randomisation 

180 

postoperative 

patients; 90 per 

arm 

Education on opioid use, storage, 

handling and disposal. Study lasted for 

6 months. 

Nepal et al. 

(2020) 

Nepal One-group 

pretest–posttest 

150 

undergraduate 

paramedical 

students 

Pharmacist-led education. Intervention 

lasted a week. Study lasted for 7 

months. 

Soliman et 

al. (2024) 

Egypt Non-equivalent 

controlled study 

100 adults with 

diabetes; 50 per 

arm at 

recruitment 

Education and practical return 

pathway; assessments at 2 and 4 

months post intervention 
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Hasan et 

al. (2019) 

Malaysia Controlled non-

randomised study 

136 adults with 

diabetes; 68 per 

arm at 

recruitment 

Sharps education; baseline, 1 and 3 

months 

Mohamed 

et al. 

(2017) 

Egypt One-group 

pretest–posttest 

100 adults with 

type 1 diabetes 

Lectures, discussion and 

demonstrations. baseline with post and 

follow-up assessments. Study lasted for 

3 months. 

Table 3 summarises the measurement tools/methods and reported outcomes. Majority of the studies used 

questionnaires. Lai et al. (2021) reported an increase in median knowledge from 60% to 80%, with no significant 

overall attitude or practice change. El Gendi et al. (2017) reported increases in good knowledge, positive 

attitudes and good practice of 20.2, 47.0 and 15.0 percentage points, respectively, although conflicting 

knowledge means limited interpretation. Mohamed et al. (2017) reported mean knowledge and practice 

increases of 3.98 and 16.69 points at follow-up. 

Among the controlled studies, Sandhra et al. (2024) reported reduced household-garbage disposal compared 

with controls from 59 down to 11 but only four intervention participants returned medicines to pharmacies, 

Soliman et al. (2024) reported four-month knowledge medians of 80% versus 60% and practice medians of 12 

versus 4.4 in intervention and control groups. Hasan et al. (2019) reported a three-month knowledge mean 

difference of 22.65; 95% CI: 17.19, 28.12; p < 0.001.  

Nepal et al. (2020) reported proper disposal increasing from 15.67% to 46.67%, based on disposal responses 

from 150 participants. Abahussain et al. (2024) collected 1,005 kg and 7,648 medicine items from 405 

households, with expired and unused/unexpired medicines valued at 36,129 and 22,194 Kuwaiti dinars, 

respectively. These were collection outputs rather than comparative effects. Differences in tools, scales and 

assessment timing prevented direct comparison of changes across studies. 

Table 3. Measurement methods and available descriptive changes 

Study Measurement Reported outcomes or descriptive change  

Lai et al. 

(2021) 

Validated ReDiUM 

questionnaire; knowledge, 

attitude and practice 

domains; immediate posttest 

Knowledge median 60% to 80%: +20 points on a 0–100 

scale, p<0.001. Attitude 76% to 76%, p=0.764; practice 68% 

to 68%, p=0.183. 

Abahussain 

et al. 

(2024) 

Recorded medicines 

returned; quantity, weight 

and estimated value 

1,005 kg and 7,648 items from 405 households. expired 

items cost was 36129 Kuwaiti dinars and that of 

unused/unexpired medications was 22194 Kuwaiti dinars. 

El Gendi et 

al. (2017) 

Interviewer-administered 

insulin-waste KAP 

questionnaire 

KAP increased from 65.2%, 11.4% and 3% pre-education to 

85.4%, 58.4% and 18% post-education. 57.08±27.84, 

27.17±12.79 and 39.92±3.98 to 65.25±16.84, 46.75±14.55 

and 42.83±5.56 

Sandhra et 

al. (2024) 

Questionnaire; 90 

participants per arm; reported 

disposal categories 

Disposal in household garbage: intervention 59/90 to 11/90, 

control 55/90 to 61/90. Pharmacy return: intervention 0/90 to 

4/90, control 0/90 to 0/90. 

Nepal et al. 

(2020) 

Disposal questionnaire Proper disposal from 15.67% to 46.67%. 

Soliman et 

al. (2024) 

Adapted Arabic interview 

questionnaire 

At 4 months post intervention: increase knowledge in 

intervention group from median percentage of 60% pre 

intervention to over 80% post intervention. Practice from 

pre-to-post intervention was a median of 4.4 to 12. (p < 

0.001), 

Hasan et 

al. (2019) 

Baseline to 3 months follow up: Intervention: Knowledge: 

Adj. mean difference: 22.65; 95% CI: 17.19, 28.12; p < 
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Validated knowledge and 

sharps-practice questionnaire; 

baseline, 1 and 3 months 

0.001). Practice: X2(2) = 52.061, p < 0.001 Control: 

Knowledge: not significant p > 0.950, Practice: X2(2) = 

0.000, 

p > 0.950. 

Mohamed 

et al. 

(2017) 

KAP questionnaire Mean scores from baseline to 3 months posttest: Knowledge: 

12.45±1.83 to 16.43±0.89; Practice: 6.78±2.68 to 

23.47±4.70. 

KAP = knowledge, attitude and practice; ReDiUM = Return and Disposal of Unused Medications. Numerical 

differences calculated for this revision are explicitly descriptive. Confidence intervals for paired changes cannot 

be recovered from marginal summaries without paired variance or individual transition data.  

Table 4 compares the intervention approaches. Five studies evaluated education-only programmes, one 

evaluated a take-back campaign, and two evaluated combined approaches. Educational programmes generally 

reported improved knowledge or awareness, while attitude and practice findings were less consistent. The take-

back campaign documented community participation and substantial medicine collection but did not measure 

changes in individual KAP. 

The two studies combining education with sharps-return arrangements reported improvements in knowledge 

and disposal-related outcomes, with differences favouring the intervention over its respective control group at 

three or four months. These findings suggest potential benefit from combined approaches. However, neither 

study directly compared a combined approach with education alone nor take-back services alone; therefore, 

superiority over these alternatives cannot be established. No included study directly compared all three 

intervention approaches. 

Table 4. Interpretation by intervention approach 

Approach Components and outcome pattern Interpretation 

Educational 

programmes (n=5) 

El Gendi et al., 2017; 

Mohamed et al., 

2017; Nepal et al., 

2020; Lai et al., 2021; 

Sandhra et al., 2024 

Counselling, posters, leaflets, presentations or 

group teaching; some included demonstrations. 

Knowledge or awareness generally increased. 

Attitude and practice findings varied  

Knowledge gains are more 

consistently described than 

changes in attitude or practice. 

Knowledge gains do not 

establish sustained disposal 

behaviour or environmental 

benefit.  

Take-back campaign 

(n=1) 

Abahussain et al. 

(2024) 

Multi-media publicity and pharmacist and/or 

student-supported collection at designated 

primary healthcare centres. 

Encouraged participation at 

community level. Multifaceted 

approach might yield better 

results. 

Combined approaches 

(n=2) 

Hasan et al., 2019; 

Soliman 2024 

Structured sharps education plus clinic return 

arrangements. Soliman et.al. (2024) supplied 

free sharps disposal containers. Both reported 

better knowledge and disposal-related 

outcomes than comparison groups at three or 

four months. 

Provides a means to act on 

advice, but the separate 

contribution of education and 

service access is not isolated. 

Risk of Bias Assessment 

Appraisal using the JBI Critical Appraisal Checklist for Quasi-Experimental Studies (Table 5) indicated that 

most eligible studies included in this review demonstrated clear descriptions of the intervention, appropriate 

follow-up, consistent measurements, and appropriate statistical analysis. A limitation across the other studies 

(62.5%) was the absence of a control group and there were no repeated measures pretest or posttest. The study 

by Sandhra et al. (2024) raises substantial concerns about risk of bias. Although described as a prospective 

interventional study, it reports block randomisation, with 90 participants in each arm. We therefore used the 13-
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item JBI checklist for randomised controlled trials (JBI, 2020) (Table 6). The adequacy of randomisation 

remains uncertain. 

Table 5: Risk of bias assessment using JBI checklist for quasi-experimental studies 

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 

Lai et al. (2021) Y Y N N N Y Y Y Y 

Abahussain et al. 

(2024) 

Y NA NA N N NA NA U Y 

El Gendi et al. (2017) Y Y U N Y Y Y Y Y 

Nepal et al. (2020) Y Y N N N Y Y U Y 

Soliman et al. (2024) Y Y N Y N Y Y U Y 

Hasan et al. (2019) Y Y N Y N Y U Y Y 

Mohamed et al. (2017) Y Y N N N U Y U Y 

Y = Yes; N = No; U = Unclear; NA = Not applicable. Unclear denotes insufficient or conflicting reporting.  

Q1 =Temporal sequence, Q2 = Comparable participants, Q3 = Other care or exposures, Q4 = Independent 

control, Q5 = Repeated measures before and after, Q6 = Follow-up and missingness, Q7 = Consistent 

measurement, Q8 = Reliable measurement, Q9 = Appropriate analysis. 

Table 6: Risk of bias assessment using JBI checklist for randomised controlled studies for Sandhra et al. 

(2024). 

No. JBI criterion, abbreviated Judgement 

1 Random assignment U 

2 Concealed allocation U 

3 Baseline comparability U 

4 Participant blinding N 

5 Intervention-provider blinding N 

6 Outcome-assessor blinding U 

7 Equivalent care apart from the intervention U 

8 Complete follow-up or adequate handling of losses U 

9 Analysis according to original allocation U 

10 Consistent outcome measurement across groups Y 

11 Reliable outcome measurement U 

12 Appropriate statistical analysis N 

13 Appropriate trial design Y 

DISCUSSION 

The findings of this systematic review reveal a complex and critical challenge in managing HPW within 

developing economies, underscoring the necessity of a comprehensive, context-specific approach. The limited 

number of identified studies highlights a significant global research disparity regarding HPW interventions in 

these regions (Alfian et al., 2024; Ma et al., 2025; Wang et al., 2024). While commonly attributed to financial, 

infrastructural, and regulatory deficits (Organisation for Economic Co-operation and Development [OECD], 

2022; Rogowska & Zimmermann, 2022), this scarcity also reflects systemic research neglect in developing 

regions.  

The review's most critical finding is that effective HPW management requires addressing both behavioral factors 

(knowledge and attitude) and systemic/infrastructural deficits. While educational and community-based 

interventions are lauded for improving knowledge, and, to a considerable extent, disposal practices which are 

consistent with the theoretical premise that informed individuals are more likely to adopt safe and 
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environmentally responsible behaviors (Galván-Mendoza et al., 2022; Manning, 2009), a critical analysis of the 

findings reveals their fundamental inadequacy. The success in raising awareness and improving knowledge is 

consistently undermined by a critical knowledge-practice gap, as demonstrated in the Malaysian study (Lai et 

al., 2021). This gap, also noted by Adedeji-Adenola et al. (2022), exposes the naive assumption that information 

alone can overcome entrenched behavioral, cultural, and infrastructural barriers. In other words, individuals 

cannot act on their knowledge of correct procedures and risks if there are no convenient collection points 

(Ehrhart et al., 2020). The success of the Kuwaiti take-back program (Abahussain et al., 2024) strongly 

reinforces this critique. By providing a temporary, accessible collection infrastructure, the campaign bypassed 

the knowledge-practice barrier and achieved significant, rapid results (Amster, 2016; Wang et al., 2024). Yet, 

the Kuwaiti case success is not a testament to a universal strategy but rather a direct function of Kuwait's high-

income developing economy (Sharafuddin, 2023), which allowed for the mobilization of a well-funded, 

coordinated, and resource-intensive systemic intervention. Consequently, this example serves less as a blueprint 

for action and more as a stark reminder of the financial prerequisites that are fundamentally absent in most 

developing contexts. 

Interventions targeting specific populations, like diabetic patients or healthcare students, were particularly 

effective. For instance, interventions embedded within clinical care (El Gendi et al., 2017; Soliman et al., 2024) 

and academic settings (Nepal et al., 2020) yielded substantial gains. These studies involved professionals who 

are uniquely positioned to educate patients on the environmental and health risks associated with improper 

disposal (Hiew & Low, 2024). Integrating pharmaceutical waste education into the training of healthcare 

students fosters a culture of environmental responsibility and equips future practitioners with the knowledge to 

guide communities effectively (Leonardi et al., 2024). Their engagement in awareness campaigns and take-back 

programs has been shown to improve disposal behaviors and reduce the accumulation of unused or expired 

medications in households (Abrons et al., 2010). This suggests that educational content tailored to the immediate 

needs and values of participants and reinforced by trusted educators enhances the translation of knowledge into 

practice (Gamage et al., 2021; Topping, 2022).  

The review notes that changes in attitude were less uniformly reported. This is a critical observation, as behavior 

change is often driven not just by knowledge, but also by underlying beliefs, perceived risks, social norms, and 

self-efficacy (Albarracín et al., 2024; Davis et al., 2015). Lai et al.’s (2021) findings suggest that knowledge 

acquisition alone does not necessarily translate into improved attitudes or behaviors, a result that aligns with 

behavioral science theories such as the Health Belief Model and the Theory of Planned Behavior. Improving 

attitudes towards waste management is more difficult than enhancing knowledge or behavior (Ajzen, 1991). 

Thus, suggesting that deeper cultural, psychological, or systemic factors may influence willingness to engage 

in proper disposal practices. 

STRENGTHS AND LIMITATIONS OF THE REVIEW 

This systematic review adds to the limited evidence base regarding interventions for HPW management in 

developing economies, confirming that targeted education and take-back initiatives show promise. However, 

significant constraints limit the generalizability of the findings.  

The primary limitation is the scarcity of interventional studies, which severely restrict geographical insights, 

particularly with the complete absence of data from regions such as Sub-Saharan Africa and Latin America. 

The included evidence was concentrated in a small number of Asian and North African countries, limiting its 

applicability to other developing economies. Differences in healthcare access, medicine-use practices, waste-

management infrastructure, regulatory enforcement and the availability of medicine-return services may 

influence both intervention uptake and effectiveness. Studies from different settings have identified barriers 

related to disposal facilities, operational costs, unclear guidelines, public awareness and behavioural factors 

(Chong et al., 2022; Watkins et al., 2022; Viegas et al., 2023). Consequently, approaches that produced 

favourable outcomes in the included settings may require substantial adaptation before implementation 

elsewhere (Moore et al., 2021). This geographical gap reflects the evidence identified within the review’s search 

and eligibility criteria; it does not establish that no relevant interventions exist in these regions.  
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The review is also limited by the databases searched and the publication period considered. Although several 

sources were consulted, relevant studies indexed in other databases or available through grey literature may 

have been missed. Restricting eligibility to publications from January 2015 to July 2025 may also have excluded 

earlier interventions and more recent evaluations. Expanding the databases and publication period could identify 

additional studies, potentially broaden the geographical coverage and influencing the synthesis and conclusions. 

However, whether such studies would meet the review’s eligibility criteria remains uncertain. 

Only eight studies were included overall, with fewer comparable studies for any specific outcome. Designs, 

measurement tools and assessment times differed substantially. Cochrane advises that asymmetry tests generally 

require at least ten studies in a comparable meta-analysis because power is low with fewer studies (Page et al., 

2024). Publication bias and small-study effects, therefore, remain unassessed statistically; they cannot be 

declared absent. The English-language eligibility restriction may also have excluded relevant evidence. Registry 

and grey-literature searches, comparison of protocols with reports, and requests for unpublished findings could 

strengthen a future update. 

Methodologically, the quality of included studies is limited by the absence of a clearly described randomized 

studies; most employed quasi-experimental designs, complicating the causal attribution of observed 

improvements. The absence of independent control groups in several included studies limits the extent to which 

observed improvements can be attributed to the interventions (Handley et al., 2018; Schmidt, 2017). Changes 

in knowledge, attitudes or disposal practices may partly reflect repeated exposure to the questionnaire, 

concurrent health education, or other changes occurring during the study period. Participants may also provide 

responses they believe the researchers expect, particularly when outcomes are self-reported. Consequently, 

statistically significant pre–post differences demonstrate change within the assessed group but do not establish 

that the intervention caused that change. Similarly, the Kuwaiti take-back campaign documented collection 

activity, but the absence of a baseline or comparator prevents estimation of its additional effect on disposal 

behaviour or medication safety. 

Limited long-term follow-up further restricts conclusions and raises questions about about the durability of the 

findings. Although Hasan et al. (2019) and Soliman et al. (2024) assessed outcomes over three and four months, 

respectively, these periods provide limited evidence of sustained practice. Mohamed et al. (2017) included a 

follow-up phase, but its timing was insufficiently specified. In contrast, Lai et al. (2021) administered the 

posttest immediately after education, allowing assessment of immediate knowledge responses but insufficient 

opportunity for participants to demonstrate subsequent disposal behaviour. Initial improvements may diminish 

as information is forgotten, motivation declines or practical barriers persist. Longer observation could also 

reveal delayed benefits that immediate assessments would miss (Mueller et al., 2023). Measurement 

heterogeneity further limits comparison. Knowledge assessments differed in content, response format, scoring 

and thresholds, while attitude instruments covered different domains and were absent from several studies (El 

Gendi et al., 2017; Mohamed et al., 2017; Lai et al., 2021; Soliman et al., 2024). Practice outcomes included 

self-reported disposal choices, knowledge-application questions, observational checklists, clinic returns and 

quantities of collected medicines (Hasan et al., 2019; Nepal et al., 2020; Abahussain et al., 2024; Soliman et al., 

2024). These measures capture related but distinct constructs. Expressing scores as percentages does not 

establish measurement equivalence, which requires consideration of instrument content and measurement 

properties (Prinsen et al., 2018). Similarly, collection quantities document programme activity rather than 

changes in individual behaviour. Uneven reporting of validation, reliability and scoring procedures adds 

uncertainty and limits the comparability of findings. These differences should remain explicit in the narrative 

synthesis (Campbell et al., 2020). 

The role of pharmaceutical companies and industry-funded take-back programmes represents an additional gap 

in the included evidence. Although the studies examined education and collection activities, they did not 

establish how manufacturer involvement could influence programme financing, coverage or sustainability. 

Pharmaceutical companies could support collection containers, transport, public education and environmentally 

sound treatment of returned medicines. Such contributions may be voluntary or organised through extended 

producer responsibility, under which producers assume financial and/or organisational responsibility for 

managing their products after use. The OECD describes this approach as a means of supporting pharmaceutical-

waste collection and treatment while shifting responsibility towards producers (OECD, 2022). 

https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XIII Issue X October 2026 

Page 568 
www.rsisinternational.org 

  

    
Industry funding could help maintain accessible return services beyond short-term campaigns, particularly 

where public resources are limited. However, its effectiveness should be evaluated rather than assumed. 

Programmes should have clear regulatory oversight, transparent financing and independently verified collection 

and disposal records (OECD, 2022; Viegas et al., 2023). Convenient collection points and free access for 

households are also important considerations in programme design (OECD, 2022). 

Additionally, explicit use of behavioural theory was limited among the included interventions, restricting 

assessment of how programmes addressed determinants beyond knowledge. Research applying the Theory of 

Planned Behavior indicates that medicine-disposal intentions and practices are associated with attitudes, norms, 

perceived behavioural control and contextual factors such as convenience (Foon et al., 2020; Watkins et al., 

2022). These findings suggest that knowledge-focused education alone may not address all barriers to 

appropriate disposal. However, this review cannot establish that limited use of theory caused the observed 

inconsistency between knowledge and practice. 

These limitations weaken causal interpretation and confidence in the sustainability of reported improvements, 

without negating their preliminary value.  

Implications for Research and Practice 

The review's findings raise crucial considerations for both real-world implementation and future research 

investment. 

Practice Implications 

The persistent knowledge–practice gap demonstrates that educational interventions alone are insufficient. 

Practitioners, including health workers and pharmacists, must adopt a dual strategy that integrates targeted 

awareness campaigns with accessible disposal infrastructure (e.g., pharmacy-based drop-off sites or community 

collection events). This approach is necessary to provide an actionable pathway for behavioral change. 

Policy Implications 

Policymakers must recognize that sustainable change requires moving beyond simple awareness. Policies 

should prioritize and fund integrated models that pair educational campaigns with take-back systems or 

government-supported disposal infrastructure. Furthermore, funding agencies must address research inequity 

by investing in context-specific research in underrepresented regions and incentivizing the use of behavioral 

models in program design to target the deeper social and psychological drivers of disposal behavior. 

CONCLUSION 

This review suggests that educational programmes can improve knowledge of HPW management, although 

improvements in attitudes and disposal practices were less consistent. Combined approaches that link education 

with accessible disposal services appear promising because they address both awareness and the practical 

opportunity to dispose of medicines appropriately. However, this interpretation remains tentative. The small, 

geographically limited evidence base, methodological weaknesses and heterogeneous outcomes do not establish 

the superiority of combined approaches over education or take-back services alone. More robust comparative 

evidence is required before recommending a preferred intervention model. 

RECOMMENDATIONS FOR FUTURE RESEARCH 

Future research should prioritise context-specific evaluations in Sub-Saharan Africa and Latin America. Where 

feasible, adequately powered cluster-randomised trials, with sufficient independently randomised clusters in 

each arm, should compare educational programmes, take-back services, combined approaches and usual 

practice. Studies should use validated measurement tools, repeated assessments over longer follow-up periods 

and independently verified disposal outcomes to establish whether behavioural improvements are sustained. 
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Evaluations should also examine cost-effectiveness, feasibility, equitable access and integration into existing 

healthcare and waste-management systems. Comparing industry-funded, publicly funded and jointly funded 

take-back models would clarify financing options and their influence on sustained participation, collection 

coverage and verified final treatment. The absence of these comparisons in this review limits conclusions about 

pharmaceutical companies’ contribution; it does not indicate that industry-supported programmes do not exist. 

Such research would broaden the geographical relevance of the evidence and support locally appropriate 

policies for household pharmaceutical waste management. Until stronger evidence is available, the findings in 

this study should be interpreted as preliminary evidence of potential benefit rather than definitive evidence of 

sustained effectiveness. 
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