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ABSTRACT
This study evaluated the knowledge, attitudes, and practices (KAP) of community pharmacists regarding the proper disposal of expired medications in Koronadal City, South Cotabato. Specifically, it aimed to determine the level of knowledge, attitudes, and practices of community pharmacists and identify significant relationships among these variables. The study utilized a descriptive-correlational research design involving thirty community pharmacists as respondents. Data were collected using a validated survey questionnaire and analyzed using descriptive statistics and correlation analysis. Findings revealed that community pharmacists demonstrated a high level of knowledge regarding disposal methods, environmental risks, and regulatory guidelines related to pharmaceutical waste management. Respondents also exhibited highly positive attitudes toward proper disposal, emphasizing public safety, environmental protection, and professional responsibility. In terms of practices, pharmacists consistently complied with proper disposal procedures, including segregation, labeling, inventory monitoring, and coordination with authorized disposal providers. However, minor gaps were observed in awareness of penalties, reporting procedures, documentation practices, disposal scheduling, and the use of official manuals. The study further found that pharmacists experienced moderate challenges related to resource limitations and awareness barriers, particularly insufficient disposal facilities, budget constraints, and limited dissemination of regulatory information. Correlation analysis revealed significant positive relationships among knowledge, attitudes, and practices, indicating that higher knowledge levels are associated with more favorable attitudes and better disposal practices. Consequently, the null hypothesis was rejected in favor of the alternative hypothesis. The study concludes that community pharmacists in Koronadal City possess adequate competence and positive professional behavior regarding the proper disposal of expired medications, highlighting the importance of continuous education, strengthened regulatory support, and improved pharmaceutical waste management practices. Keywords: knowledge, attitudes, practices, community pharmacists, expired medications, pharmaceutical waste disposal, Koronadal City.
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INTRODUCTION
Proper disposal of medicines is a critical concern in public health and environmental safety, given the increasing use of pharmaceuticals in communities. According to Hajj et al. (2023), inappropriate disposal methods lead to water contamination, accidental poisoning, and the misuse of expired drugs. Similarly, improper disposal of pharmaceutical waste, such as discarding medicines in regular garbage or flushing them down toilets, is still commonly practiced in many households and pharmacies, posing significant ecological risks. Community pharmacists, as among the most accessible health professionals, play a vital role in raising public awareness of safe medicine disposal practices. Therefore, this study aims to assess their knowledge, attitudes, and practices (KAP) to promote responsible pharmaceutical waste management.
Globally, the situation remains concerning, including in countries such as India, where the improper disposal of expired medications remains a challenge. Raja et al. (2022) found that many Indian pharmacists reported limited training in proper disposal practices and inadequate facilities, which affected the guidance they provided to patients. International studies further suggest that active pharmacist engagement can significantly reduce pharmaceutical pollution in communities. Although drug take-back programs exist in many regions, participation and compliance remain inconsistent, highlighting the need for continued awareness campaigns. This underscores the importance of evaluating pharmacists' roles in medication disposal worldwide.
In the Philippines, particularly in Pasig City, concerns about the disposal of expired medication have also been documented. Apostol et al. (2022) reported that many Filipino pharmacists still rely on improper practices, such as disposing of medicines with mixed waste, largely due to inadequate guidelines and infrastructure. Although the Food and Drug Administration (FDA) has issued advisories, implementation in community pharmacies remains inconsistent. Studies also indicate that public awareness remains low even in urban areas such as Pasig City, placing greater responsibility on pharmacists to educate consumers. This highlights the need for ongoing assessment of pharmacists' competence and practices regarding proper drug disposal at the national level.
Despite the growing body of literature, there remains limited research focusing specifically on pharmacists working in barangay-level communities. Most existing studies focus on hospital pharmacies or large commercial drugstore chains, leaving a gap in understanding community-based pharmacists' practices. In addition, there is a lack of localized data on medication disposal practices in barangays within Koronadal City. Without such information, policymakers and health authorities may find it difficult to design targeted interventions. This gap highlights the need for a focused study in a barangay setting.
This study will examine the level of knowledge, attitudes, and practices (KAP) regarding the proper disposal of expired medicines among community pharmacists in Koronadal City, South Cotabato. It will also assess how pharmacists' knowledge and beliefs align with their actual disposal practices and identify challenges affecting compliance with proper drug disposal protocols. Based on the findings, the study aims to develop recommendations for improving pharmaceutical waste management at the community level. Ultimately, this research seeks to strengthen public health protection and environmental safety within barangay communities.
METHODOLOGY
Research Design
A quantitative descriptive research design was applied in this study and considered appropriate for determining the levels of knowledge, attitudes, and practices (KAP) of community pharmacists regarding the proper disposal of expired medications. As Prosen (2022) affirms, “Descriptive research offers a way to systematically and clearly present facts and interpretations,” making it suitable for studies aimed at measuring prevailing conditions using numerical data. In this design, the researchers assessed pharmacists’ knowledge of disposal methods, environmental risks, and regulatory guidelines, as well as their attitudes and reported practices, using structured survey questionnaires. The use of standardized instruments ensured objectivity and allowed results to be summarized using statistical tools.
Additionally, the study employed a quantitative correlational design to examine the relationships among community pharmacists' knowledge, attitudes, and practices regarding the proper disposal of expired medications. As explained by Flotildes et al. (2023), research not only aims to describe professional experiences but can also quantify relationships among different variables. This approach enabled the researchers to determine whether pharmacists’ knowledge and attitudes were significantly related to their disposal practices. Through this, the study identified areas that require improvement in pharmaceutical waste management within the community pharmacy setting
Research Locale
The study was conducted in Koronadal City, South Cotabato. A total of 30 pharmacies within the city were selected as sites for data collection from community pharmacists. The setting was considered ideal because it is an active pharmaceutical area, allowing the researchers to examine how pharmacists manage the proper disposal of expired medications. The locale has multiple community-based pharmacies, which provided an appropriate setting for evaluating their knowledge, attitudes, and practices.
Participants of the Study
[bookmark: _Hlk229320032]The participants of this study were composed of one (1) licensed community pharmacist from each of the thirty (30) identified community pharmacies in Koronadal City, South Cotabato, resulting in a total of thirty (30) respondents. Community pharmacists play an essential role in medication dispensing, management, and patient counseling; thus, they serve as credible sources of information for this study. One respondent per pharmacy was selected to ensure equal representation across all participating establishments. This approach facilitated the collection of consistent and comparable data regarding the knowledge, attitudes, and practices (KAP) of community pharmacists on the proper disposal of expired medications.
The use of approximately thirty respondents is supported by several studies in pharmacy and public health research. Alfian et al. (2023) found that a sample size of thirty was sufficient in generating reliable preliminary data on pharmacy practices. Similarly, Kanyari et al. (2024) and Abinaya et al. (2024) reported that meaningful results can be obtained from a limited number of respondents when participants possess relevant professional expertise. In addition, Akkajit et al. (2020) emphasized that small but appropriate samples are commonly used in studies involving pharmaceutical waste management in hospital settings, while Sitotaw and Philipos (2023) highlighted the effectiveness of community-level sampling in assessing medication handling practices. Collectively, these studies support the adequacy of using thirty licensed community pharmacists as respondents for this study.
Sampling Technique
This study adopted purposive sampling, a non-probability sampling technique used to select respondents who were actively involved in pharmacy operations and knowledgeable about medication disposal procedures. This ensured that relevant and accurate information was obtained from participants who were most familiar with the focus of the study. One key informant per pharmacy was selected to provide focused, representative insights from each site, while maintaining a manageable scope for data collection and analysis.
Research Instrument
The study employed a researcher-developed survey questionnaire designed to measure the knowledge, attitudes, and practices (KAP) of community pharmacists regarding the proper disposal of expired medications. The questionnaire was divided into three sections corresponding to the study variables: knowledge, which covered disposal procedures, environmental hazards, and existing guidelines; attitudes, which assessed perceived importance, willingness to comply, and professional responsibility; and practices, which examined actual disposal methods and adherence to established guidelines.
The instrument consisted of closed-ended items to facilitate efficient data collection and analysis. Its content validity was reviewed by relevant experts, while clarity and reliability were assessed through a pre-testing (pilot testing) process conducted among selected community pharmacists from an area not included in the study. Adjustments were made based on feedback prior to final administration.
Table 1. Table of Interpretation
	Scale Range (Mean Score)
	Qualitative Description
	Interpretation

	3.25 – 4.00
	Strongly Agree
	Very high level of knowledge/attitude/practice

	2.50 – 3.24
	Agree
	High level of knowledge/attitude/practice

	1.75 – 2.49
	Disagree
	Low level of knowledge/attitude/practice

	1.00 – 1.74
	Strongly Disagree
	Very low level of knowledge/attitude/practice


Table 2. Validity and Reliability Test of the Research Instrument
	Variables
	No. of Items
	Cronbach’s Alpha
	Interpretation

	Knowledge
	15
	0.89
	Good

	Attitudes
	15
	0.84
	Good

	Practices
	15
	0.75
	Acceptable

	Challenges in Proper Disposal
	15
	0.96
	Excellent

	Overall
	15
	0.89
	Good


The reliability of the research instrument was assessed using Cronbach’s alpha, which measures internal consistency among items within each construct. The results showed that the knowledge section of the questionnaire obtained a Cronbach’s alpha value of 0.89, indicating good reliability. Likewise, the attitudes construct yielded a Cronbach’s alpha of 0.84, also reflecting good internal consistency and suggesting that the items adequately measure participants’ beliefs. The practices construct produced a Cronbach’s alpha of 0.75, which is considered acceptable, indicating sufficient consistency in measuring actual disposal behaviors.
In addition, the section on problems encountered in proper medication disposal obtained a Cronbach’s alpha of 0.96, indicating excellent reliability due to very high internal consistency among items. Overall, the instrument demonstrated a Cronbach’s alpha of 0.89, suggesting that the questionnaire is generally reliable for measuring knowledge, attitudes, practices, and related disposal issues among community pharmacists.
Research Procedures
The study began with the preparation and validation of the survey questionnaire. The instrument was reviewed by experts in pharmacy and research methodology to ensure clarity, relevance, and reliability. It then underwent pilot testing among a small group of community pharmacists outside the study area to further refine the instrument and address any ambiguity in the items. This process ensured that the questionnaire accurately measured the knowledge, attitudes, and practices (KAP) of community pharmacists regarding the proper disposal of expired medications. After validation, formal permissions were obtained from the local government of Koronadal City, South Cotabato, and from the management of participating pharmacies. Consent letters were provided to inform them about the purpose, procedures, and ethical considerations of the study, ensuring transparency and compliance with ethical research standards.
Data collection was conducted through on-site visits to selected pharmacies within Koronadal City. One pharmacist per establishment was invited to participate and completed the questionnaire. The researchers personally distributed and retrieved the instruments to ensure completeness and to clarify any items that may have been misunderstood. Adequate time was provided to allow respondents to answer without disrupting normal pharmacy operations.After data collection, the completed questionnaires were organized, coded, and analyzed using appropriate descriptive statistical tools. Responses from Likert-scale items were summarized using mean and standard deviation. These statistical measures were used to describe the levels of knowledge, attitudes, and practices of community pharmacists regarding proper medication disposal, serving as a basis for interpretation, conclusions, and recommendations
Data Analysis
The data collected from the survey questionnaires were systematically encoded, checked for completeness, and prepared for analysis. Descriptive statistical tools, specifically weighted mean and standard deviation, were used to analyze the data for SOP 1 to SOP 4. These were used to determine the level of knowledge, attitudes, and practices of community pharmacists regarding the proper disposal of expired medications, as well as the challenges they encountered.
For SOP 5, Pearson r correlation was used to determine the significant relationship among knowledge, attitudes, and practices of community pharmacists. This statistical test identified whether a relationship exists between the variables of the study.






RESULTS AND DISCUSSION
Table 3. Level of Knowledge of Community Pharmacists on Proper Disposal of Expired Medication in Terms of Disposal Methods
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I am aware of the proper steps to segregate expired medications before disposal.
	3.83
	0.461
	Strongly Agree

	2. I understand the recommended procedures for disposing of solid, liquid, and injectable medications.
	3.73
	0.450
	Strongly Agree

	3. Handling expired medications correctly prevents contamination.
	3.87
	0.346
	Strongly Agree

	4. I am familiar with approved storage methods for expired medications.
	3.87
	0.346
	Strongly Agree

	5. Safe disposal techniques reduce environmental hazards.
	3.83
	0.379
	Strongly Agree

	TOTAL AVERAGE
	3.83
	0.396
	Strongly Agree


Table 3 shows that community pharmacists demonstrated a consistently high level of knowledge regarding the proper disposal of expired medications in terms of disposal methods, with an overall mean of 3.83 (SD = 0.396), interpreted as strongly agree. This indicates a generally high and relatively consistent level of knowledge among respondents, suggesting minimal variation in their responses.
Among the indicators, the highest mean ratings were observed in the statements regarding the prevention of contamination through proper handling and familiarity with approved storage methods, both with a mean of 3.87 (SD = 0.346). The low standard deviation in these items indicates a strong consensus among respondents, reflecting shared understanding of safety and environmental protection principles. This may be attributed to formal pharmacy education and established workplace protocols. These findings align with Garcia and Tugna (2024), who emphasized the importance of pharmacists’ awareness of proper handling procedures.
On the other hand, the item concerning the recommended procedures for disposing of solid, liquid, and injectable medications obtained the lowest mean (M = 3.73, SD = 0.450), although still interpreted as strongly agree. The relatively higher standard deviation suggests slightly greater variability in responses, indicating differences in confidence when applying disposal techniques across various pharmaceutical forms. This implies that while general knowledge is strong, more specific procedural training may still be needed. Lota et al. (2022) similarly noted the importance of detailed knowledge in reducing environmental risks associated with improper disposal.
Further, the results indicate that community pharmacists possess a high and relatively consistent level of knowledge on proper medication disposal, particularly in terms of contamination prevention and storage practices. However, variations in responses for specific disposal procedures suggest areas for improvement through targeted training and standardization. These findings are supported by Khan et al. (2020) and Sitotaw & Philipos (2023), who highlighted the role of continuous education in strengthening pharmaceutical waste management practices.


	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I am knowledgeable about the environmental impact of improper disposal of medications.
	3.83
	0.379
	Strongly Agree

	2. I understand how expired medications can contaminate water systems and soil.
	3.83
	0.379
	Strongly Agree

	3. Improper disposal can harm wildlife.
	3.80
	0.407
	Strongly Agree

	4. I am aware of the health risks to the community associated with discarded medications.
	3.80
	0.407
	Strongly Agree

	5. Following proper disposal practices helps prevent environmental pollution.
	3.80
	0.407
	Strongly Agree

	TOTAL AVERAGE
	3.81
	0.396
	Strongly Agree


Table 4. Level of Knowledge of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Environmental Risks

Table 4 unveils that community pharmacists demonstrated a consistently high level of knowledge regarding the environmental impact of improper disposal of medications, with an overall mean of 3.81 (SD = 0.396), interpreted as strongly agree. This indicates a generally high and relatively consistent awareness among respondents about the environmental consequences of pharmaceutical waste disposal.
The highest mean ratings (M = 3.83, SD = 0.379) were observed in the indicators related to awareness of environmental impact and understanding of water and soil contamination caused by expired medications. The low standard deviation in these items suggests a strong level of agreement among respondents, indicating a shared understanding of the environmental risks associated with improper disposal. This may be attributed to pharmacy education and professional training that emphasize environmental safety. These findings are supported by Nairat et al. (2023) and Raja et al. (2022), who highlighted the significant environmental and public health risks of improper pharmaceutical waste disposal.
Meanwhile, indicators related to harm to wildlife, community health risks, and pollution prevention all obtained a mean of 3.80 (SD = 0.407), still interpreted as strongly agree. The slightly higher standard deviation suggests minor variation in responses, indicating that while awareness remains high, perceptions of specific environmental consequences may vary slightly among respondents. This suggests that certain environmental aspects, such as wildlife impact, may not be as strongly emphasized as water and soil contamination in professional training or awareness programs. Similar concerns were noted by Jha et al. (2022), who emphasized the broader ecological effects of pharmaceutical waste.
The findings indicate that community pharmacists possess a high and consistent level of knowledge regarding the environmental impacts of improper medication disposal. While awareness is generally strong across all indicators, slight variations suggest the need for continued emphasis on the broader ecological consequences of pharmaceutical waste. These results reinforce the importance of sustained professional education and environmental awareness programs, as supported by Flotildes et al. (2023) and Banguis et al. (2025).








Table 5. Level of Knowledge of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Regulatory Guidelines
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I am familiar with local regulations regarding expired medication disposal.
	3.73
	0.450
	Strongly Agree

	2. I am aware of national guidelines for proper disposal set by the DOH/FDA.
	3.77
	0.430
	Strongly Agree

	3. Pharmacists have legal responsibilities in the disposal of expired medications.
	3.70
	0.466
	Strongly Agree

	4. I can identify penalties for non-compliance with disposal regulations.
	3.43
	0.568
	Strongly Agree

	5. Proper reporting procedures should be followed when disposing of expired drugs.
	3.60
	0.563
	Strongly Agree

	TOTAL AVERAGE
	3.65
	0.495
	Strongly Agree


As shown in Table 5, the community pharmacists demonstrated a high level of knowledge regarding regulatory guidelines for the proper disposal of expired medications, with an overall mean of 3.65 (SD = 0.495), interpreted as strongly agree. This indicates a generally adequate and moderately consistent awareness of legal and regulatory frameworks governing pharmaceutical waste disposal.
Among the indicators, the highest mean rating (M = 3.77, SD = 0.430) was observed in awareness of national guidelines set by the Department of Health (DOH) and Food and Drug Administration (FDA). This suggests that pharmacists are more familiar with national-level policies compared to other regulatory aspects, likely due to regular dissemination of standardized guidelines from national health authorities. This finding aligns with Marwa et al. (2021), who emphasized the importance of national policies in maintaining compliance in pharmaceutical waste management.
Meanwhile, familiarity with local regulations (M = 3.73, SD = 0.450) and awareness of legal responsibilities (M = 3.70, SD = 0.466) also obtained high ratings, indicating that respondents possess a solid understanding of their professional and legal obligations in medication disposal. These findings suggest that regulatory awareness is generally integrated into pharmacy practice and education, as supported by Gatmaitan et al. (2022).
On the other hand, the lowest mean was observed in the ability to identify penalties for non-compliance (M = 3.43, SD = 0.568), although still interpreted as strongly agree. The relatively lower mean and higher standard deviation indicate greater variation in responses and suggest weaker familiarity with enforcement mechanisms and sanctions. This implies that while pharmacists understand regulations and responsibilities, less emphasis may be placed on penalty-related aspects in training or practice. Kharaba et al. (2022) similarly emphasized that awareness of penalties is crucial in strengthening compliance and accountability.
Lastly, adherence to proper reporting procedures (M = 3.60, SD = 0.563) also reflected strong agreement, though slightly lower compared to other indicators. This suggests that documentation and reporting practices may not be as strongly emphasized as regulatory awareness. Strengthening this area may improve overall compliance in medication disposal practices. This is supported by Sitotaw and Philipos (2023), who highlighted the importance of proper reporting systems in ensuring regulatory adherence.
In general, the findings indicate that while community pharmacists demonstrate strong knowledge of regulatory guidelines particularly national policies there are notable gaps in awareness of enforcement mechanisms and reporting procedures. These variations suggest the need for enhanced training focusing on legal consequences and documentation practices to strengthen full regulatory compliance.

	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I believe proper disposal of expired medications is essential for public safety.
	3.80
	0.407
	Strongly Agree

	2. I think following disposal procedures protects the environment.
	3.77
	0.430
	Strongly Agree

	3. Proper disposal of expired medications is a key professional responsibility.
	3.73
	0.450
	Strongly Agree

	4. I consider safe disposal important to prevent accidental poisoning.
	3.77
	0.430
	Strongly Agree

	5. Adhering to proper disposal practices enhances professional credibility.
	3.83
	0.379
	Strongly Agree

	TOTAL AVERAGE
	3.78
	0.419
	Strongly Agree


Table 6. Level of Attitudes of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Perceived Importance
Table 6 reveals that community pharmacists demonstrated a high level of positive attitudes toward the importance of proper disposal of expired medications, with an overall mean of 3.78 (SD = 0.419), indicating strong agreement. This indicates a generally strong and consistent recognition among respondents of the significance of proper medication disposal in ensuring public safety, environmental protection, and professional responsibility.
Among the indicators, the highest mean rating (M = 3.83, SD = 0.379) was observed in the perception that adherence to proper disposal practices enhances professional credibility. This suggests that pharmacists strongly associate proper disposal with professional ethics, accountability, and integrity in practice. This may reflect the emphasis placed on ethical standards within pharmacy education and practice, as supported by Banaga (2020), who highlighted the role of professional ethics in improving performance.
Similarly, high mean ratings were observed in the belief that proper disposal is essential for public safety (M = 3.80, SD = 0.407) and that it prevents accidental poisoning (M = 3.77, SD = 0.430). These results indicate a strong awareness of the health-related consequences of improper disposal, reflecting a preventive mindset among pharmacists. This aligns with Jha et al. (2022) and Akande-Sholabi et al. (2025), who emphasized the importance of safe disposal in reducing public health risks.
On the other hand, the perception of proper disposal as a key professional responsibility obtained the lowest mean (M = 3.73, SD = 0.450), although still interpreted as strongly agree. The slightly lower rating suggests that, while respondents generally acknowledge this responsibility, it may not be as strongly prioritized as safety and environmental concerns. This could be influenced by competing professional duties within pharmacy practice. Nevertheless, this finding remains consistent with Banguis et al. (2025), who emphasized the importance of strengthening awareness of professional responsibilities in pharmaceutical waste management.
The results indicate that community pharmacists hold highly positive and consistent attitudes toward proper medication disposal, particularly in relation to professional credibility and public safety. These attitudes reflect both ethical awareness and safety consciousness, reinforcing the importance of maintaining proper disposal practices within pharmaceutical care.






Table 7. Level of Attitudes of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Willingness Participation
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I am willing to participate in training programs on safe disposal.
	3.77
	0.430
	Strongly Agree

	2. I actively seek updates on new disposal methods.
	3.60
	0.498
	Strongly Agree

	3. Colleagues should be encouraged to follow proper disposal procedures.
	3.87
	0.346
	Strongly Agree

	4. I cooperate with regulatory bodies to ensure safe disposal.
	3.67
	0.479
	Strongly Agree

	5. Implementation of proper disposal practices is embraced in my workplace.
	3.83
	0.379
	Strongly Agree

	TOTAL AVERAGE
	3.75
	0.426
	Strongly Agree


Table 7 shows that community pharmacists demonstrated a high level of willingness to participate in proper medication disposal practices, with an overall mean of 3.75 (SD = 0.426), interpreted as strongly agree. This indicates a generally positive and consistent disposition among respondents toward active involvement in training, collaboration, and workplace implementation of safe disposal practices.
Among the indicators, the highest mean rating (M = 3.87, SD = 0.346) was observed in encouraging colleagues to follow proper disposal procedures. The low standard deviation indicates strong consensus among respondents, suggesting that peer influence and collective responsibility are highly valued in promoting proper disposal practices. This highlights the role of workplace culture and professional solidarity in reinforcing compliance, consistent with Kanyari et al. (2024), who emphasized the importance of collaboration in waste management adherence.
Likewise, strong agreement was observed in the implementation of proper disposal practices in the workplace (M = 3.83, SD = 0.379) and willingness to participate in training programs (M = 3.77, SD = 0.430). These results indicate that pharmacists are generally receptive to institutional support and professional development opportunities, reflecting a positive attitude toward continuous improvement. This aligns with Alfian et al. (2023), who highlighted the importance of training in strengthening safe disposal practices.
On the other hand, the lowest mean was observed in actively seeking updates on new disposal methods (M = 3.60, SD = 0.498), with a relatively higher standard deviation. This suggests slightly greater variation in responses and indicates that self-directed learning may be less emphasized compared to structured or institutional learning. This finding implies reliance on formal guidelines rather than independent information-seeking behavior, a concern also noted by Enopia et al. (2024), who stressed the importance of continuous professional learning.
Meanwhile, cooperation with regulatory bodies also obtained a high mean (M = 3.67, SD = 0.479), reflecting a generally positive attitude toward compliance and external oversight, although with some variability among respondents. This suggests that while regulatory cooperation is present, engagement levels may differ depending on workplace context or exposure.
Further, the findings indicate that community pharmacists exhibit strong willingness to engage in proper medication disposal practices, particularly in terms of peer encouragement and workplace implementation. However, the relatively lower emphasis on self-directed learning suggests a potential area for improvement in fostering continuous professional development beyond institutional requirements.





Table 8. Level of Attitudes of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Professional Responsibility
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I believe ensuring expired medications are disposed of properly is part of my duty.
	3.93
	0.254
	Strongly Agree

	2. Educating clients about safe disposal practices is important.
	3.87
	0.346
	Strongly Agree

	3. I think ethical practice includes proper disposal of expired medications.
	3.87
	0.346
	Strongly Agree

	4. Compliance with disposal guidelines reflects professional accountability.
	3.80
	0.407
	Strongly Agree

	5. Responsibility is taken to maintain safety standards in the pharmacy.
	3.83
	0.379
	Strongly Agree

	TOTAL AVERAGE
	3.86
	0.346
	Strongly Agree


Table 8 reveals that community pharmacists demonstrated a very high level of positive attitudes toward professional responsibility for proper disposal of expired medications, with an overall mean of 3.86 (SD = 0.346), indicating strong agreement. This indicates a strong, relatively consistent sense of accountability among respondents regarding ethical practice, safety standards, and regulatory compliance in pharmaceutical waste management.
Among the indicators, the highest mean rating (M = 3.93, SD = 0.254) was observed in the belief that ensuring proper disposal of expired medications is part of a pharmacist’s duty. The very low standard deviation indicates strong consensus among respondents, reflecting a shared professional identity grounded in responsibility and patient safety. This suggests that pharmacists strongly internalize disposal practices as part of their core professional role, consistent with Manupac and Cruz (2024), who emphasized the influence of ethics and safety standards on professional accountability.
High mean ratings were also observed in the importance of educating clients on safe disposal (M = 3.87, SD = 0.346) and the view that ethical practice includes proper disposal (M = 3.87, SD = 0.346). These results indicate that pharmacists not only recognize internal professional obligations but also extend their responsibility to public education and ethical awareness. This aligns with Gamboa et al. (2021) and Alenezi et al. (2023), who highlighted the role of healthcare professionals in promoting safe practices through education and ethical conduct.
Meanwhile, compliance with disposal guidelines had a slightly lower mean (M = 3.80, SD = 0.407), although it was still interpreted as strongly agree. The relatively higher standard deviation suggests slight variation in how respondents perceive formal regulatory compliance compared to broader ethical and professional values. This may indicate that while ethical responsibility is strongly internalized, procedural adherence may be influenced by contextual or institutional factors. Fernandes et al. (2020) emphasized the importance of consistent adherence to guidelines in ensuring professional accountability.
Moreover, maintaining safety standards in the pharmacy also received a high rating (M = 3.83, SD = 0.379), reflecting strong awareness of workplace safety as part of professional responsibility. This suggests that pharmacists associate proper disposal not only with compliance and ethics but also with maintaining a safe working environment, consistent with Khatri et al. (2025), who emphasized safety standards as a core element of healthcare responsibility.





Table 9. Level of Practices of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Disposal Methods Used
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I separate expired medications from usable stock.
	3.87
	0.346
	Strongly Agree

	2. Approved methods are followed for disposing of all types of expired medications.
	3.83
	0.379
	Strongly Agree

	3. I use recommended containers and labeling for expired drugs.
	3.80
	0.407
	Strongly Agree

	4. Authorized disposal service providers are coordinated with regularly.
	3.70
	0.535
	Strongly Agree

	5. I never dispose of medications directly into drains or trash bins.
	3.67
	0.661
	Strongly Agree

	TOTAL AVERAGE
	3.77
	0.466
	Strongly Agree


Table 9 shows that community pharmacists demonstrated a high level of practice regarding proper disposal of expired medications, with an overall mean of 3.77 (SD = 0.466), indicating strongly agree. This finding indicates that respondents consistently followed appropriate disposal procedures, demonstrating adherence to professional standards and safe pharmaceutical waste management practices.
The indicator with the highest mean rating (M = 3.87, SD = 0.346) was the separation of expired medications from usable stock. This implies that community pharmacists consistently practice the segregation of expired drugs, which is considered a fundamental pharmacy standard because it helps prevent medication dispensing errors and promotes patient safety. The low standard deviation also reflects a strong consensus among respondents regarding this practice. Regular inventory monitoring and stock management procedures may have contributed to the consistency of this behavior. This finding supports the study of Alnahas et al., which emphasized the importance of properly segregating pharmaceutical waste.
In addition, respondents strongly agreed that approved methods are used to dispose of all types of expired medications, as reflected in a mean score of 3.83 (SD = 0.379). This suggests that pharmacists generally comply with prescribed disposal procedures for various pharmaceutical products. Their adherence to recommended disposal practices may indicate adequate knowledge of pharmaceutical waste management and awareness of regulations governing medication disposal. The result is consistent with the work of Cabuhat et al., who highlighted the importance of following proper procedures in pharmaceutical waste disposal.
Another indicator that received a high level of agreement was the use of recommended containers and labeling for expired drugs (M = 3.80, SD = 0.407). This finding suggests that pharmacists observe appropriate identification, packaging, and isolation procedures before disposal. Proper packaging and labeling are essential in reducing contamination risks and preventing the accidental misuse of pharmaceutical waste. Such consistency may also be influenced by pharmacy protocols concerning documentation and storage procedures. This finding aligns with the study of Hajj et al., which emphasized the significance of proper packaging and labeling in waste management.
Likewise, respondents strongly agreed that they regularly coordinate with authorized disposal service providers, obtaining a mean score of 3.70 (SD = 0.535). This indicates that pharmacists recognize the importance of collaborating with accredited organizations to ensure the safe disposal of expired medications. However, the relatively lower mean and higher standard deviation indicate some variation in respondents’ experiences, possibly due to limited access to disposal facilities or logistical constraints. Despite these challenges, the findings still reflect a positive commitment to proper pharmaceutical waste disposal practices. This observation supports the study of Toe et al., which emphasized the role of external service providers in medication waste management.
On the other hand, the lowest mean score was recorded for the statement that pharmacists never dispose of medications directly into drains or trash bins (M = 3.67, SD = 0.661), although it was still interpreted as strongly agree. The higher standard deviation indicates greater variability in respondents’ practices compared with the other indicators. This may imply that while pharmacists are generally aware of the risks associated with improper medication disposal, certain operational or contextual barriers may still affect disposal practices in some settings. Even so, the findings demonstrate overall awareness of the environmental and public health risks associated with improper pharmaceutical disposal. This finding is supported by Marwa et al., who highlighted the dangers of disposing of medications down drains and into regular waste bins.
Table 10. Level of Practices of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Disposal Frequency
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I routinely check the inventory for expired medications.
	3.80
	0.407
	Strongly Agree

	2. Expired medications are disposed of promptly according to schedule.
	3.70
	0.535
	Strongly Agree

	3. I monitor stock regularly to ensure timely disposal.
	3.73
	0.450
	Strongly Agree

	4. Expired medications are not kept beyond the recommended disposal period.
	3.53
	0.730
	Strongly Agree

	5. I consistently document disposal activities.
	3.53
	0.629
	Strongly Agree

	TOTAL AVERAGE
	3.66
	0.550
	Strongly Agree


Table 10 shows that community pharmacists demonstrated a high level of practice regarding proper disposal of expired medications, with an overall mean of 3.66 (SD = 0.550), indicating strongly agree. This finding indicates that respondents generally observe regular monitoring and timely disposal practices to ensure the safe management of expired medications.
The highest mean score (M = 3.80, SD = 0.407) was obtained for routinely checking inventory for expired medications. This suggests that community pharmacists consistently conduct inventory inspections to identify expired medicines and remove them from usable stock. Such practice is essential in preventing the accidental dispensing of expired medications and maintaining patient safety. The relatively low standard deviation also indicates consistency among respondents in performing regular inventory checks. This behavior may be influenced by established inventory management systems commonly implemented in pharmacies. The finding supports Prosen's assertion that frequent inventory monitoring is important for preventing the accumulation of expired medicines.
A high level of agreement was likewise observed for the prompt disposal of expired medications according to schedule, with a mean score of 3.70 (SD = 0.535). This indicates that pharmacists generally recognize the importance of disposing of expired medications within the prescribed timeframe. Although the mean score was slightly lower than some of the other indicators, the result still reflects a positive commitment to timely disposal practices. The higher standard deviation may suggest that maintaining strict adherence to disposal schedules can sometimes be affected by operational challenges or workload demands. Nevertheless, pharmacists still demonstrated compliance with their professional responsibilities concerning medication disposal. This finding aligns with the study by Akande-Sholabi et al., which highlighted the importance of timely disposal of expired drugs.
Consistent agreement was also noted for regularly monitoring stock to ensure timely disposal, which obtained a mean score of 3.73 (SD = 0.450). This finding implies that pharmacists actively monitor medication inventories to facilitate efficient disposal practices. Continuous stock monitoring helps ensure that medications approaching expiration are identified early and disposed of appropriately before they pose risks to patients or the environment. The relatively low standard deviation further reflects consistency in respondents’ monitoring practices. This result supports the findings of Geraldino et al., who stressed the importance of continuous monitoring in pharmaceutical management.
Meanwhile, respondents strongly agreed that expired medications are not kept beyond the recommended disposal period, with a mean score of 3.53 (SD = 0.730). Although it was interpreted as strongly agree, this indicator ranked among the lowest in the table and had the highest standard deviation, indicating greater variability in responses. This may suggest that pharmacists occasionally encounter difficulties disposing of expired medications promptly, possibly due to workload pressures, limited disposal options, or logistical constraints. Even so, the findings still indicate general awareness of the importance of adhering to recommended disposal timelines. This observation confirms the conclusions of Banluta et al., who emphasized the need to dispose of expired medications promptly.
Finally, respondents also strongly agreed that they consistently document disposal activities, obtaining a mean score of 3.53 (SD = 0.629). Although this indicator received one of the lower mean scores, the result still demonstrates that pharmacists maintain documentation practices related to medication disposal. The slightly higher standard deviation suggests some inconsistency in documentation procedures among respondents, which differences may influence workplace protocols or administrative workload. Nonetheless, proper documentation remains an important component of accountability and regulatory compliance in pharmaceutical waste management. This finding is consistent with the study of Bekele et al.
Table 11. Level of Practices of Community Pharmacists on Proper Disposal of Expired Medications in Terms of Guideline Adherence
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I follow regulatory guidelines consistently for disposal.
	3.73
	0.450
	Strongly Agree

	2. Official protocols or manuals are consulted when disposing of expired medications.
	3.63
	0.556
	Strongly Agree

	3. Staff are instructed to comply with proper disposal procedures.
	3.77
	0.430
	Strongly Agree

	4. I perform internal checks to confirm proper disposal practices.
	3.70
	0.466
	Strongly Agree

	5. Disposal practices are updated according to new regulations.
	3.73
	0.450
	Strongly Agree

	TOTAL AVERAGE
	3.71
	0.470
	Strongly Agree


Table 11 reveals that community pharmacists demonstrated a high level of practice regarding proper disposal of expired medications in terms of guideline adherence, with an overall mean of 3.71 (SD = 0.470), interpreted as strongly agree. This finding suggests that respondents generally comply with regulatory standards and institutional procedures related to pharmaceutical waste management.
One of the highest-rated indicators was the consistent observance of regulatory guidelines for disposal, which obtained a mean score of 3.73 (SD = 0.450). This indicates that community pharmacists demonstrate a strong commitment to complying with established regulations governing pharmaceutical waste disposal. Such compliance may be influenced by both professional responsibility and awareness of legal requirements in pharmacy practice. The relatively low standard deviation further reflects consistency in respondents’ adherence to disposal regulations. This finding supports the argument presented by Kahsay et al., who emphasized the importance of adherence to regulatory standards in pharmaceutical waste management.
The use of official protocols or manuals when disposing of expired medications received a mean score of 3.63 (SD = 0.556), which was the lowest-rated indicator in the table, although it was still interpreted as strongly agree. This finding suggests that pharmacists generally consult official references during disposal procedures; however, the comparatively lower mean may indicate that some pharmacists rely more on prior experience or established workplace practices rather than regularly referring to formal manuals or protocols. The higher standard deviation also reflects some variation in respondents’ practices concerning the consultation of official guidelines. This observation is supported by the findings of Peña et al., which noted that healthcare professionals may depend more on routine practices than on formal reference materials.
The highest mean score in the table (M = 3.77, SD = 0.430) was recorded for instructing staff to comply with proper disposal procedures. This indicates that pharmacists actively promote adherence to proper disposal practices among pharmacy personnel. The result further implies that pharmacists assume leadership roles in ensuring that staff members are knowledgeable about and compliant with established disposal procedures. The low standard deviation demonstrates a high level of agreement among respondents regarding this practice. This finding aligns with the assertions of Kanyari et al., who highlighted the importance of staff compliance and supervision in maintaining proper pharmaceutical waste management.
Respondents also strongly agreed that they perform internal checks to confirm proper disposal practices, obtaining a mean score of 3.70 (SD = 0.466). This finding suggests that pharmacists regularly monitor disposal activities to ensure compliance with required procedures and quality standards. Conducting internal checks may help identify gaps or inconsistencies in disposal practices, thereby improving accountability and procedural accuracy. The relatively low standard deviation indicates consistency in the implementation of internal monitoring activities. This observation is consistent with the study of Michelin et al., which emphasized the role of internal evaluations in strengthening compliance with disposal procedures.
Equally important, respondents strongly agreed that disposal practices are updated according to new regulations, with a mean score of 3.73 (SD = 0.450). This implies that pharmacists remain responsive to policy updates and modifications in pharmaceutical waste management standards. Staying informed about regulatory changes is essential in maintaining compliance and improving disposal procedures in pharmacy settings. The consistency of responses further indicates that pharmacists recognize the importance of adapting practices to align with current regulations. This finding is supported by Rogowska and Zimmermann, who emphasized that continuous adaptation is necessary for safe and effective waste management practices.
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. Lack of proper disposal containers hinders my ability to implement proper disposal.
	2.43
	1.040
	Disagree

	2. I am affected by limited budget for safe disposal practices.
	2.57
	1.006
	Agree

	3. Insufficient disposal facilities create challenges in my practice.
	2.90
	1.029
	Agree

	4. I lack necessary equipment for proper segregation.
	2.43
	1.006
	Disagree

	5. Shortage of personnel affects timely disposal of expired medications.
	2.30
	0.988
	Disagree

	TOTAL AVERAGE
	2.53
	1.014
	Agree


Table 12. Challenges Encountered by Community Pharmacists in the Proper Disposal of Expired Medications in Terms of Resource Limitations

Table 12 presents the challenges encountered by community pharmacists in properly disposing of expired medications due to resource limitations, with an overall mean of 2.53 (SD = 1.014), interpreted as agree. This finding suggests that resource-related concerns moderately affect pharmaceutical waste disposal practices, although some limitations are perceived more strongly than others. The standard deviation indicates moderate variability in responses, implying that pharmacists do not have uniform experiences regarding resource-related challenges.
A mean score of 2.43 (SD = 1.040) was obtained for the statement that the lack of proper disposal containers hinders the implementation of proper disposal practices, interpreted as disagree. This indicates that disposal containers are generally not viewed as a major limitation in pharmacy practice. The finding may imply that most pharmacies have adequate disposal containers necessary for the safe handling and disposal of expired medications. However, the relatively high standard deviation suggests greater variability in responses, indicating that while many pharmacies do not experience this issue, others still face challenges depending on their setting. This observation is consistent with the findings of Apostol et al. (2022), which emphasized the importance of adequate resources in effective pharmaceutical waste management.
Budget limitations for safe disposal practices received a mean score of 2.57 (SD = 1.006), interpreted as agree. This suggests that financial constraints moderately affect the implementation of proper disposal procedures. The standard deviation indicates moderate variability in responses, suggesting that the extent of financial limitation differs across pharmacy settings. Limited financial resources may restrict access to disposal services, appropriate equipment, and training programs needed for effective pharmaceutical waste management. This result highlights the importance of adequate funding for maintaining safe disposal practices in pharmacies. This finding supports the argument of Enopia et al. (2024), who identified financial limitations as a significant challenge in healthcare waste management.
The highest mean score among the indicators was recorded for insufficient disposal facilities, which create challenges in practice (M = 2.90, SD = 1.029). This finding implies that the availability of proper disposal facilities is a primary concern in pharmaceutical waste management. The standard deviation indicates variability in responses, suggesting uneven access to accredited disposal facilities across different pharmacy settings. Limited access may make it difficult to ensure the safe and compliant disposal of expired medications. This result aligns with the findings of Kanyari et al. (2024), who noted that inadequate infrastructure can significantly hinder effective disposal processes.
The statement regarding the lack of necessary equipment for proper segregation received a mean score of 2.43 (SD = 1.006), indicating disagreement. This suggests that adequate segregation equipment is generally available in pharmacies. The relatively low standard deviation indicates more consistent responses among pharmacists, implying agreement that equipment is not a major issue. Proper equipment is essential in ensuring effective classification, storage, and handling of pharmaceutical waste before disposal. The findings may indicate that pharmacies have established sufficient resources to support segregation practices. This observation supports the study by Alnahas et al. (2020), which emphasized the importance of adequate equipment for effective waste segregation.
The lowest mean score in the table was obtained for the statement that a shortage of personnel affects the timely disposal of expired medications (M = 2.30, SD = 0.988), interpreted as disagree. This finding indicates that the workforce is generally not perceived as a major challenge in pharmaceutical waste disposal practices. The relatively low standard deviation suggests fairly consistent responses among pharmacists, indicating agreement that staffing is sufficient across most settings. Adequate staffing may contribute to the efficient handling and timely disposal of expired medications within pharmacy settings. Sufficient human resources also support the consistent implementation of pharmaceutical waste management procedures. This finding is consistent with the study of Lota et al. (2022), which highlighted the importance of sufficient personnel in effective healthcare waste management.
Table 13. Challenges Encountered by Community Pharmacists in the Proper Disposal of Expired Medications in Terms of Awareness Barriers
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. I think some pharmacists lack adequate training on proper disposal practices.
	2.70
	0.952
	Agree

	2. Clients often do not know the proper disposal methods.
	2.90
	0.885
	Agree

	3. Outdated information on disposal procedures affects compliance.
	2.93
	0.740
	Agree

	4. I feel dissemination of regulations is limited in some areas.
	3.10
	0.803
	Agree

	5. Awareness campaigns on safe disposal are insufficient.
	3.00
	0.947
	Agree

	TOTAL AVERAGE
	2.93
	0.865
	Agree


Table 13 presents the challenges encountered by community pharmacists in properly disposing of expired medications, with awareness barriers as the main barrier, with an overall mean of 2.93 (SD = 0.865), interpreted as agree. This suggests that awareness-related factors moderately contribute to difficulties in pharmaceutical waste disposal, with responses showing generally consistent perceptions across indicators.
Inadequate training on proper disposal practices obtained a mean score of 2.70 (SD = 0.952), interpreted as agree. This indicates that while training is available, gaps still exist in continuous or specialized instruction on pharmaceutical waste disposal. The relatively high standard deviation reflects noticeable variation in responses, suggesting differing experiences regarding access to or exposure to training opportunities. Despite this variation, this factor was not considered the most pressing concern compared to other awareness-related issues. This finding aligns with Mohammed and Al-Hamadani (2024), who emphasized that awareness gaps are more closely linked to dissemination issues than to training alone.
Client awareness of proper disposal methods recorded a mean of 2.90 (SD = 0.885), interpreted as agree. This implies that insufficient public knowledge regarding medication disposal remains a relevant concern. The moderate standard deviation suggests some variability in perceptions, indicating that awareness levels among clients may differ depending on context or setting. Limited public understanding may contribute to improper disposal practices, such as discarding medications in household trash or flushing them down the drain. This result supports Hiew and Low (2024), who highlighted the importance of public awareness in effective waste management.
Outdated information on disposal procedures affecting compliance yielded a mean of 2.93 (SD = 0.740), interpreted as agree. This reflects a relatively consistent perception among responses, as shown by the lower standard deviation, indicating agreement that outdated guidelines can hinder compliance. Such inconsistencies in updated information may affect adherence to current pharmaceutical waste management protocols. This finding supports Abbas et al. (2025), who identified outdated procedural knowledge as a barrier to compliance with pharmaceutical waste disposal procedures.
Limited dissemination of regulations in certain areas obtained the highest mean score of 3.10 (SD = 0.803), interpreted as agree. This suggests that insufficient distribution of regulatory information is the most prominent awareness-related barrier. The moderate standard deviation indicates some variation in experiences, possibly due to differences in access to updated regulatory communication across settings. This may result in uneven implementation of disposal practices among pharmacists. This finding aligns with Chandrasena et al. (2024), who emphasized that inadequate dissemination of regulations contributes to improper pharmaceutical waste management.
Finally, awareness campaigns on safe disposal are poorly documented, with a mean of 3.00 (SD = 0.947), interpreted as agree. The relatively high standard deviation indicates variability in perceptions, suggesting that the presence and effectiveness of awareness campaigns may differ across areas. This implies that while some initiatives exist, they may not be consistently implemented or widely accessible. Strengthening these campaigns is therefore necessary to improve public participation in safe medication disposal. This finding is supported by Cabañas and Rañosa-Madrunio (2020), who emphasized that insufficient awareness campaigns significantly contribute to improper disposal of pharmaceutical waste.
	Indicators
	Mean Ratings
	SD
	Qualitative Description

	1. Collection policies for expired medications are not fully implemented.
	2.63
	0.964
	Agree

	2. Collection policies for expired medications are not fully implemented.
	2.60
	0.932
	Agree

	3. Disposal regulations are sometimes unclear or inconsistent.
	2.40
	0.932
	Disagree

	4. Transportation of expired medications to authorized facilities is difficult.
	2.17
	0.913
	Disagree

	5. Administrative procedures limit efficient disposal of expired drugs.
	2.40
	1.003
	Disagree

	TOTAL AVERAGE
	2.44
	0.949
	Disagree


Table 14. Challenges Encountered by Community Pharmacists in the Proper Disposal of Expired Medications in Terms of System Constraints

Table 14 shows the challenges encountered by community pharmacists in the proper disposal of expired medications in terms of system constraints. The overall mean score of 2.44 (SD = 0.949), interpreted as disagree, suggests that system-related constraints are generally not perceived as major barriers in pharmaceutical waste disposal practices. The standard deviation indicates moderate variability in responses, implying some differences in experiences among respondents regarding system-related issues.
The statement that collection policies for expired medications are not fully implemented obtained a mean score of 2.63 (SD = 0.964), interpreted as agree. This indicates that respondents perceive partial gaps in the implementation of collection policies. The standard deviation suggests moderate variability in responses, implying that the extent of implementation differs across pharmacy settings. While policies are present, their enforcement may not be fully consistent. This highlights the need to strengthen policy implementation to ensure uniform compliance. This finding aligns with Enopia et al. (2024), who emphasized the importance of effective policy implementation in healthcare waste management.
Similarly, the second indicator on collection policy implementation received a mean score of 2.60 (SD = 0.932), interpreted as agree. This further suggests that although collection systems exist, their implementation varies across settings. The lower standard deviation indicates more consistent responses among pharmacists than the first indicator, suggesting a shared perception of partial implementation issues. This supports the need for stronger enforcement mechanisms. This finding is consistent with Alenezi et al. (2023), who highlighted the importance of strict enforcement of waste management policies.
In contrast, respondents disagreed that disposal regulations are unclear or inconsistent, with a mean score of 2.40 (SD = 0.932). The standard deviation indicates moderate variability in responses, although overall perceptions remain consistent. This suggests that pharmacists generally find existing regulations clear and understandable. It implies effective dissemination of guidelines related to pharmaceutical waste management among healthcare professionals. This finding aligns with Jankie et al. (2022), who emphasized that clear regulatory frameworks support compliance in healthcare waste systems.
Transportation of expired medications to authorized facilities was also not considered a difficulty, as reflected in the lowest mean score of 2.17 (SD = 0.913), interpreted as disagree. The low standard deviation indicates relatively consistent responses among pharmacists, suggesting agreement that transportation is not a significant barrier. This implies that existing logistics systems for waste transport are generally accessible and functioning efficiently. This finding is consistent with Fernandes et al. (2020), who noted that efficient logistical systems support effective healthcare waste management.
Finally, administrative procedures limiting efficient disposal of expired drugs obtained a mean score of 2.40 (SD = 1.003), interpreted as disagree. The standard deviation suggests moderate variability in responses, indicating some differences in how pharmacists perceive administrative processes. However, overall results show that administrative requirements are not considered major obstacles. This implies that existing administrative systems are generally supportive of proper disposal practices. This result is consistent with Prosen (2022), who emphasized that effective administrative systems facilitate healthcare service processes, including waste disposal.
Table 15. Significant Relationship Among the Knowledge, Attitudes, and Practices of Community Pharmacists on the Proper Disposal of Expired Medications
	Paired Variables
	df
	r
	p-value
	Interpretation
	Decision

	Knowledge & Attitudes
	28
	0.753
	<.001
	Strong/ High Relationship
	Significant*

	Knowledge & Practices
	28
	0.788
	<.001
	Strong/ High Relationship
	Significant*

	Attitudes & Practices
	28
	0.769
	<.001
	Strong/ High Relationship
	Significant*









Table 15 presents the correlation analysis of community pharmacists' knowledge, attitudes, and practices regarding the proper disposal of expired medications. The results indicate that all variables are significantly and positively correlated at p < .001.
A strong positive correlation was found between knowledge and attitudes (r = .753, p < .001), indicating that higher levels of knowledge among community pharmacists are associated with more favorable attitudes toward the proper disposal of expired medications. This suggests that as pharmacists become more informed about disposal procedures, associated risks, and regulations, they are more likely to develop a stronger sense of responsibility and positive disposition toward proper disposal practices. In this regard, knowledge serves as a foundation for shaping attitudes. This finding is consistent with Cabuhat et al. (2024), who reported that increased knowledge is associated with more positive professional attitudes.
Similarly, a strong positive correlation was observed between knowledge and practice (r = .788, p < .001), the highest among all paired variables. This indicates that knowledge has a substantial influence on community pharmacists' actual disposal practices. Specifically, higher levels of knowledge are associated with better compliance with proper disposal procedures and guidelines. This suggests that knowledge directly translates into appropriate professional behavior in pharmaceutical waste management. This result aligns with Alnahas et al. (2020), who emphasized that knowledge significantly influences healthcare professionals' practices and behaviors.
In addition, a strong positive correlation was found between attitudes and practices (r = .769, p < .001). This indicates that pharmacists with more favorable attitudes toward proper disposal are more likely to engage in appropriate disposal practices. It further suggests that attitudes play an important motivational role in reinforcing correct behavior in pharmaceutical waste management. This finding is consistent with Hiew and Low (2024), who highlighted attitudes as a key determinant of proper professional practice.
Overall, the results indicate that knowledge, attitudes, and practices are strongly and positively interrelated. This implies that improvements in knowledge and attitudes may contribute to better disposal practices among community pharmacists. Therefore, the null hypothesis (H₀), which states that there is no significant relationship among the knowledge, attitudes, and practices of community pharmacists regarding the proper disposal of expired medications, is rejected. This supports the alternative hypothesis (H₁), indicating that a significant relationship exists among the variables.
. Summary of the Findings
This study evaluated the knowledge, attitudes, and practices (KAP) of community pharmacists regarding the proper disposal of expired medications in Koronadal City, South Cotabato. Using a descriptive-correlational research design, the study involved thirty community pharmacists as respondents. It aimed to assess pharmacists' knowledge, attitudes, and practices regarding proper disposal of expired medication and to determine whether significant relationships exist among these variables.
(SOP 1) The results indicate that community pharmacists demonstrated a consistently high level of knowledge regarding the proper disposal of expired medications across all assessed domains. Regarding disposal methods, respondents demonstrated a very high level of understanding of proper segregation, storage, and disposal procedures, as well as contamination prevention. Similarly, knowledge of environmental risks reflected strong awareness of the environmental and health consequences of improper disposal, including contamination of water and soil, harm to wildlife, and risks to public health. Knowledge of regulatory guidelines also showed a high level of awareness of national and local policies governing pharmaceutical waste disposal, indicating an adequate understanding of professional responsibilities. However, comparatively lower awareness of penalties for non-compliance and of reporting procedures suggests minor gaps in knowledge regarding enforcement mechanisms and documentation practices.
(SOP 2) In terms of attitudes, community pharmacists demonstrated a consistently high and positive disposition toward proper disposal of expired medications across perceived importance, willingness to participate, and professional responsibility. Respondents strongly recognized the importance of proper disposal in ensuring public safety, environmental protection, and professional credibility. They also showed strong willingness to engage in related activities such as training programs, workplace implementation, and collaboration with colleagues and regulatory bodies, with peer encouragement playing a particularly strong role. However, slightly lower engagement was observed in actively seeking updates on disposal methods, suggesting limited self-directed learning. In addition, respondents strongly affirmed that proper disposal is part of their professional duty and that ethical practice includes adherence to disposal guidelines, along with responsibilities in client education and maintaining safety standards. However, minor variations were noted in perceptions of regulatory compliance.
(SOP 3) Regarding practices, community pharmacists demonstrated consistently high compliance with proper disposal of expired medications across disposal methods, frequency, and guideline adherence. Respondents consistently segregated expired medications from usable stock, followed approved disposal procedures, used proper containers and labeling, and coordinated with authorized disposal service providers. However, slight variability was observed in practices aimed at avoiding direct disposal. Regarding disposal frequency, pharmacists reported regular inventory checks, timely monitoring of stock levels, and prompt disposal of expired medications, although variations were noted in documentation practices and in strict adherence to disposal schedules. About guideline adherence, respondents demonstrated strong compliance with regulatory standards, staff instruction, internal monitoring, and adaptation to updated regulations. However, slightly lower consistency was observed in the routine use of official manuals and protocols.
(SOP 4) The study also found that community pharmacists faced varying levels of challenges in properly disposing of expired medications due to resource limitations, awareness barriers, and system constraints. Resource-related challenges were generally perceived as moderate, with insufficient disposal facilities and budget limitations identified as the most significant concerns. In contrast, segregation equipment and workforce availability were not considered major barriers. These findings suggest that while basic resources are generally adequate, access to disposal facilities and financial support remains uneven across pharmacy settings. In terms of awareness barriers, respondents identified limited dissemination of regulatory information, insufficient awareness campaigns, outdated disposal information, and gaps in training as contributing factors, with limited dissemination of regulations emerging as the most significant issue. This indicates that informational gaps among healthcare providers and clients continue to hinder optimal compliance. Meanwhile, system-related constraints were generally perceived as less problematic, as respondents disagreed that transportation difficulties, unclear regulations, and administrative procedures significantly hinder disposal practices. However, partial implementation of collection policies remained a concern, indicating inconsistent enforcement across settings.
(SOP 5) The correlation analysis revealed that knowledge, attitudes, and practices are significantly and positively related. A strong positive relationship was found between knowledge and attitudes, indicating that higher knowledge levels are associated with more favorable attitudes toward proper disposal. This suggests that increased understanding of disposal procedures, risks, and regulations strengthens professional responsibility and fosters positive dispositions. Likewise, a strong positive relationship between knowledge and practice emerged as the strongest association among the variables. This indicates that knowledge is directly reflected in actual disposal behavior and compliance with proper procedures. In addition, a strong positive relationship was found between attitudes and practices, suggesting that favorable attitudes reinforce appropriate disposal practices. 
Overall, the results demonstrate that knowledge, attitudes, and practices are strongly interrelated, indicating that improvements in knowledge and attitudes may enhance proper disposal practices among community pharmacists. Consequently, the null hypothesis, which states that there is no significant relationship among knowledge, attitudes, and practices regarding the proper disposal of expired medications, is rejected in favor of the alternative hypothesis.

Conclusion
Based on the study's findings, community pharmacists in Koronadal City, South Cotabato, have a high level of knowledge, positive attitudes, and appropriate practices in the proper disposal of expired medications. Pharmacists are well-informed about disposal methods, environmental risks, and regulatory guidelines, though minor gaps remain in their awareness of enforcement mechanisms, such as penalties and reporting procedures. They also show strong professional attitudes characterized by recognition of the importance of proper disposal, willingness to participate in related activities, and a strong sense of professional responsibility, despite limited engagement in self-directed learning and slight variations in regulatory compliance perceptions.
In terms of practices, pharmacists consistently apply proper disposal procedures, including segregation, use of appropriate containers, coordination with authorized disposal services, inventory monitoring, and adherence to regulatory guidelines. However, some inconsistencies exist in documentation practices, disposal scheduling, and the use of formal manuals. The study further concludes that pharmacists experience moderate challenges, primarily related to resource limitations and awareness barriers, including insufficient disposal facilities, budget constraints, and limited dissemination of regulatory information. In contrast, system-related constraints are generally not major obstacles.
Finally, the study establishes that knowledge, attitudes, and practices are significantly and positively interrelated. This indicates that higher levels of knowledge are associated with more favorable attitudes and better disposal practices, while positive attitudes also reinforce proper disposal behavior. Therefore, the null hypothesis is rejected in favor of the alternative hypothesis, confirming that a significant relationship exists among knowledge, attitudes, and practices regarding the proper disposal of expired medications.
Recommendation
Based on the findings of the study, the following recommendations are proposed:
Community Pharmacists may continue strengthening their knowledge, attitudes, and practices through regular training and seminars on pharmaceutical waste management. Greater focus should be given to improving awareness of penalties, reporting procedures, and enhancing documentation practices, as well as engaging in self-directed learning to stay updated with disposal guidelines.
Pharmacy Establishments are encouraged to ensure adequate disposal facilities, proper containers, and up-to-date reference materials are available. Strengthening internal monitoring, documentation, and consistent implementation of disposal schedules is also recommended.
Regulatory Agencies may improve the dissemination of updated guidelines, particularly on enforcement mechanisms and penalties. Regular monitoring and stricter implementation of policies should also be ensured to promote compliance.
Academic Institutions are encouraged to further strengthen instruction on pharmaceutical waste management through practical training, simulations, and integration of updated disposal regulations in the curriculum.
Further studies with larger samples and broader locations are recommended to validate findings, along with qualitative research to explore deeper factors affecting disposal practices.
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