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ABSTRACT

	

Aims: To assess the knowledge, attitudes, and practices of student nurses regarding antimicrobial resistance and to determine the relationships among these variables.
Study design:  Descriptive–correlational research design with a cross-sectional approach.
Place and Duration of Study: The study was conducted in a private nursing college in Iloilo City during the School Year 2025–2026.
Methodology: A total of 305 second-, third-, and fourth-year nursing students were selected using stratified random sampling to ensure proportional representation. Data were gathered through an adopted, validated, and reliable questionnaire composed of four parts: demographic profile, knowledge, attitudes, and practices on antimicrobial resistance. A pilot test was conducted to establish reliability using Cronbach’s alpha. Ethical approval and informed consent were secured prior to data collection. Data were analyzed using descriptive statistics, while the Kolmogorov–Smirnov test assessed normality. Since the data were not normally distributed, Spearman’s rho was used to determine relationships among variables at a 0.05 level of significance.
Results: Out of 305 respondents, the majority were female (77.4%) and fourth-year students (35.4%). The mean knowledge score was 12.6 out of 16, indicating generally good knowledge, with 96.67% correctly identifying antibiotics and 96.07% recognizing that improper self-medication contributes to antimicrobial resistance. The overall mean attitude score was 3.88 (SD = 0.85), reflecting positive attitudes, while the overall mean practice score was 3.85 (SD = 1.21), indicating generally appropriate practices. Spearman’s rho analysis revealed a weak but significant relationship between knowledge and attitudes (rs = 0.125, p = 0.029) and between knowledge and practices (rs = 0.271, p = 0.000). A moderate positive relationship was found between attitudes and practices (rs = 0.394, p = 0.000).
Conclusion: The study concludes that student nurses demonstrate good knowledge and positive attitudes toward antimicrobial resistance; however, gaps remain in translating knowledge into consistent practices. Strengthening antimicrobial stewardship education and clinical training is recommended to promote responsible antibiotic use.
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1. INTRODUCTION 

Antimicrobial resistance is referred to as an ability of microbes such as fungi, bacteria, viruses and even parasites that evolve across times making antimicrobial drugs that previously worked against them are no longer effective. It resisted the effects of antimicrobial drugs that were intended to kill or inhibit their growth, resulting in increased health care costs, and higher morbidity and mortality, and persistent infection. As recognized by World Health Organization (WHO), globally,  antimicrobial resistance is among the top health concerns by public and development threats (WHO, 2023). About 1.27 million estimated deaths in 2019 globally were directly attributable to bacterial AMR, and it was associated with  around 4.95 million people died in 2019 (Antimicrobial Resistance Collaborators, 2022). AMR trends and antibiotic consumption surveillance (GLASS) have continued to show worrying resistance levels among common pathogens and rising use of some high-risk antibiotic groups (WHO, 2022). It was worsened during the COVID-19 pandemic in which antimicrobial drugs were used in many settings and likely accelerated selection pressures for resistance because of increased, and sometimes inappropriate, antibiotic prescribing during the pandemic period (WHO, 2022).

The overuse and misuse, and improper prescribing in animals and humans, and even in agriculture remained as one of the main factors of AMR (WHO, 2023). While the significance of antibiotic resistance worldwide was widely acknowledged, evidence shows persistent gaps and misconceptions among health-related students and some healthcare trainees. Cross-sectional studies and systematic reviews indicate that many health-science students, including student nurses , demonstrated a moderate-to-low level of knowledge. It also showed an inconsistent stewardship practices, making gaps in undergraduate curricula and training (Yang et al., 2024; Nopadol Precha et al., 2024). A recent cross-sectional study among Chinese nursing students reported variable KAP scores and identified areas where education and practical training could be strengthened (Yang et al., 2024). Similarly, the Nigerian and global studies revealed that nursing and healthcare students’ awareness and attitudes towards AMR are inconsistent, and gaps in knowledge significantly influence their practical behaviors (Jackson Idongesit L et al., 2023). Additionally, medical students were aware of antimicrobial resistance but had limited knowledge and inconsistent practices regarding proper antibiotic use, highlighting gaps between awareness and actual behavior. This emphasizes the need for targeted education on AMR and stewardship to improve students’ KAP (Efthymiou et al., 2020)

In the Philippine context, national surveillance through the Antimicrobial Resistance Surveillance Program (ARSP) shows an ongoing resistance trends for pathogens and documents operational challenges, especially during the COVID-19 pandemic (ARSP, 2022). Population and community KAP studies conducted locally also point to common practices such as self-medication and incomplete antibiotic courses that can fuel resistance (Berdida et al., 2022). The Department of Health and national action plans adopt a One Health approach that combines surveillance, stewardship, and public education, yet the specific preparedness and KAP of nursing students transitioning from pharmacology coursework to clinical practice remain underexplored in local settings (Philippine Action Plan to Combat AMR, DOH/ARSP). However, less were known about the institutional-level preparedness of nursing students, particularly those who were transitioning from pharmacology subjects to clinical practice. There were some local factors as such: curriculum design, clinical supervision, and prescribing habits in hospital settings, can probably influence students’ ability to act towards the responsibility regarding antimicrobials.

In accordance with the United Nations Sustainable Development Goals (SDG), SDG 3 and SDG 4, which promoted and advocated for excellent health and well-being and quality education for all, student nurses should ideally have sufficient knowledge, positive attitudes, and appropriate practices with antimicrobial resistance. In order to lower infectious illnesses and antibiotic resistance, SDGs 3 and 4 promote effective health education and responsible medication use. Given several studies and literature have been carried out to evaluate the level of knowledge, attitudes, and practices toward antimicrobial resistance, there have remained a lack of studies focusing more on local settings in the Philippines, especially involving student nurses. In these particular observations, this study assessed the knowledge, attitudes, and practices (KAP) of  nursing students regarding antimicrobial resistance. The results of this study help identify gaps in antimicrobial education and strengthen the promotion of awareness and practices of effective antimicrobial stewardship.


2. METHODOLOGY 

2.1 RESEARCH DESIGN

The researchers used a quantitative descriptive-correlational research design specifically utilizing a cross-sectional approach to interpret and analyze the findings. This design was appropriate for describing population characteristics and determining relationships among variables without manipulating or controlling them (Polit & Beck, 2021). In this study, the design enabled the researchers to describe the student nurses’ knowledge, attitudes, and practices (KAP) regarding antimicrobial resistance and to determine whether relationships exist among these variables. It was therefore appropriate for identifying possible associations between knowledge, attitude, and practice without altering the natural setting or influencing the participants’ responses. Moreover, the study used a cross-sectional approach, which involved gathering information from respondents at a single period of time to evaluate the prevalence and correlations of variables within a certain population (Creswell & Creswell, 2018; Polit & Beck, 2021). This approach allowed the researchers to assess the current condition of student nurses’ knowledge, attitudes, and practices regarding antimicrobial resistance and analyze the relationship between these variables at the same time.

2.2 STUDY SETTING

The study was conducted at a private nursing school located in an urban area of Iloilo City. This school was selected as the study setting because it offers a well-rounded nursing education that combines classroom instructions with hands-on clinical experience. This institution allowed the researchers to gather reliable information on how students apply their knowledge, attitudes, and practices about antimicrobials in real-life situations. All data collected were treated with strict confidentiality, ensuring the privacy of participants and that individual responses were anonymized.

2.3 POPULATION AND SAMPLING 

The population of this study consisted of second-, third-, and fourth-year Bachelor of Science in Nursing students enrolled in a private institution in Iloilo City during the Academic Year 2025-2026. Respondents were selected using a stratified random sampling to ensure proportional representation across year levels. The study only included students who met the inclusion criteria and provided informed consent. 
 
2.4 INSTRUMENTATION

The researchers used a structured, adapted, and validated questionnaire as the primary data collection tool. The instrument was designed to measure the three components of the Knowledge, Attitudes, and Practices (KAP) framework regarding antimicrobial resistance among student nurses. It consisted of four parts: Part I assessed the respondents’ demographic profile; Part II evaluated their knowledge on antimicrobial resistance; Part III measured their attitudes toward antimicrobial use and resistance; and Part IV assessed their practices related to antibiotic use. The questionnaire was adopted from Yang et al. (2024) and utilized under the Creative Commons Attribution–NonCommercial 4.0 International License. The instrument underwent content validity evaluation by three experts and reliability testing through a pilot study, yielding acceptable Cronbach’s alpha values and ensuring the accuracy and consistency of responses.

2.5 DATA GATHERING PROCEDURE

Data collection was conducted after obtaining ethical clearance from the Institutional Research Ethics Committee and approval from the research adviser and the Dean of the College of Nursing. Respondents were selected through stratified random sampling using a random number generator. Prior to data collection, the purpose of the study was explained, and informed consent was obtained, ensuring voluntary participation. The questionnaire was administered through Google Forms and required approximately 10–15 minutes to complete. Respondents answered the instrument independently without any influence from the researchers. Participation was entirely voluntary, and respondents were allowed to withdraw at any time without penalty. All responses were collected anonymously and treated with strict confidentiality. The gathered data were securely stored, coded, and used solely for research purposes.

2.6 DATA ANALYSIS PROCEDURE

The collected data were analyzed using both descriptive and inferential statistical methods. Descriptive statistics, including frequency, percentage, mean, and standard deviation, were used to summarize the respondents’ demographic characteristics as well as their levels of knowledge, attitudes, and practices regarding antimicrobial resistance. The Kolmogorov–Smirnov test was employed to assess the normality of data distribution. Inferential statistics, specifically Spearman’s rho, were used to determine the relationships among the study variables. The level of significance was set at α = 0.05 to test the hypotheses. These statistical methods enabled the researchers to appropriately interpret the data and identify significant correlations among the variables of the study.

3. RESULTS AND DISCUSSION

3.1 Descriptive Analysis

3.1.1  Level of Knowledge about Antimicrobial Resistance of Student Nurses

Table 1 shows that most student nurses demonstrated a good level of knowledge on antimicrobial resistance (AMR), with 78.8% having adequate understanding and high awareness of antibiotics and the risks of improper self-medication. However, some misconceptions persist, particularly in correctly classifying certain antibiotics and in understanding their use for viral infections, indicating gaps in specific pharmacological knowledge. These findings align with previous studies (Yang et al., 2024; Precha et al., 2024; Berdida et al., 2022), which report that although health science students generally have moderate to good knowledge of AMR, misunderstandings about appropriate antibiotic use remain. Overall, the results highlight the need for improved educational interventions focusing on the rational use of antibiotics and the distinction between bacterial and viral infections

Table 1. Level of Knowledge of Student Nurses about Antimicrobial Resistance 
(n=305)
	Level of Knowledge about AMR
	           f
	    %
	Correct Response

	Amoxicillin is an antibiotic.
	295
	96.67
	Yes

	Improper self-medication can cause antimicrobial resistance.
	293
	96.07
	Yes

	Antibiotics are useful for bacterial infections
	292
	95.57
	Yes

	Antibiotic abuse is main cause of AMR.
	275
	90.02
	Yes

	Do you understand AMR (antimicrobial    resistance)?
	273
	89.51
	Yes

	Aspirin is an antibiotic.
	263
	86.23
	No

	AMR can spread between bacteria.
	259
	84.92
	Yes

	Antibiotics can kill “good bacteria” present in our organism.
	245
	80.33
	Yes

	Prednisone is an antibiotic.
	240
	78.95
	No

	Antimicrobial resistance bacteria can spread from person to person.
	219
	71.80
	Yes

	Antibiotics are anti-inflammatory drugs.
	218
	71.48
	No

	Antibiotics can speed recovery from the common cold.
	214
	70.16
	No

	Antibiotics are useful for viral infections.
	206
	67.54
	No

	Antibiotics are effective in reducing fever.
	204
	66.89
	No

	Antibiotics can enhance body’s resistance.
	187
	61.31
	Yes

	Ceftriaxone is a penicillin antibiotic.
	166
	54.44
	No

	Overall 
	12.6/16 
	3.32
	



3.1.2 Level of Attitude about Antimicrobial Resistance of Student Nurses

Table 2 shows that student nurses generally had a positive attitude toward antibiotic resistance, with strong agreement that antibiotics are currently being misused (mean = 4.11), reflecting high awareness of it as a public health issue. Respondents also agreed that antimicrobial resistance affects personal and family health (mean = 3.82) and that individuals treated with antibiotics are at risk of developing resistance (mean = 3.80). However, relatively lower agreement was observed regarding the need for a specialized course on antibiotics (mean = 3.86) and their perceived knowledge of appropriate antibiotic use (mean = 3.81). Overall, while attitudes were positive, these findings suggest the need to strengthen education and training on antimicrobial stewardship. This is consistent with previous studies (De Vita et al., 2024) and supports the Knowledge-Attitudes-Practices (KAP) model, which emphasizes that knowledge influences attitudes and behavior.

Table 2. Level of Attitude of Student Nurses toward Antimicrobial Resistance (n=305)
	 
	Mean
	SD

	You agree that there is current abuse of antibiotics.
	4.11
	.84

	You think it is necessary to set up a special course on antibiotics.
	3.86
	.87

	Do you think AMR affects the health of you and your family?
	3.82
	.86

	I have sufficient knowledge about how to use antibiotics appropriately for my current practice
	3.81
	.78

	Every person treated with antibiotics is at an increased risk of antibiotic-resistant infection.
	3.80
	.88

	Overall
	3.88
	.85


3.1.3 Level of Practices of Student Nurses toward Antimicrobial Resistance (n=305)
Table 3  findings indicated that student nurses generally demonstrated good practices regarding antimicrobial resistance, with an overall mean score of 3.85, reflecting adherence to recommended standards for safe antibiotic use. High mean scores on reverse-coded items showed that respondents consistently avoided inappropriate behaviors, such as increasing dosage without guidance, self-medicating, or obtaining antibiotics without prescription. Most respondents reported responsible practices, including completing prescribed treatments, avoiding medication sharing, and following proper medical advice, which are essential in reducing antimicrobial resistance (WHO, 2023). However, lower mean scores suggested that some students may still rely on prior experience, consider unnecessary antibiotic use, or occasionally influence medical decisions, indicating areas for improvement. These findings align with previous research (Zazai et al., 2026) and highlight the need for strengthened antimicrobial stewardship through enhanced education and clinical exposure to ensure consistent application of proper practices (McNulty, 2021).
Table 3. Level of Practices of Student Nurses on Antimicrobial Resistance (n=305)
	 
	Mean
	SD

	When symptoms do not improve, you will increase the dosage yourself.*
	4.41
	1.07

	You will self-administer antibiotics before your doctor examines, diagnoses, and prescribes them.*
	4.33
	1.10

	If you cannot get a prescription, you will go through pharmacies, online shopping, friends give away, and so on.*
	4.33
	1.09

	Before using antibiotics, you will inquire in detail about the effects of the drugs and correct methods of use.
	4.30
	.92

	Before using antibiotics, you will be aware of the adverse reactions and side effects of antibiotics.
	4.30
	.90

	You usually purchase antibiotics with a prescription.
	4.26
	1.10

	If symptoms improve before completing the full course of antibiotics, you can stop taking it.*
	4.17
	1.28

	When symptoms are the same, you share antibiotics with family or friends.*
	4.14
	1.71

	Do you take antibiotics when you have a cold?*
	4.00
	1.11

	Do you take antibiotics when you have a fever?*
	3.88
	1.15

	When symptoms do not improve, you will choose or request the doctor to use high-level antibiotics.*
	3.79
	1.30

	You may advise the patient or others about the prudent use of antibiotics or infection control.
	3.70
	1.29

	Do you keep leftover antibiotics at home because they might be useful in the future?*
	3.65
	1.25

	When you have the same symptoms before, you buy the same antibiotics or ask your doctor for them.*
	3.58
	1.32

	You will take antibiotics to prevent illness.*
	3.51
	1.31

	When seeking medical treatment, you actively request the doctor to prescribe antibiotics.*
	3.31
	1.52

	Overall 
	  3.85
	1.21   

	* Reverse-Scoring


3.2 Inferential Analysis
3.2.1 Relationship between the Level of Knowledge and Attitudes of Student Nurses on Antimicrobial Resistance
The findings showed a statistically significant but weak positive relationship between knowledge and attitude among student nurses (p = 0.029, rs = 0.125). This means that as knowledge about antimicrobial resistance increases, attitudes tend to become more positive; however, the influence of knowledge on attitude is minimal.
The results suggest that while greater knowledge may help shape students’ perceptions and beliefs about responsible antibiotic use, it is not a strong determining factor of attitude. This supports the Knowledge–Attitudes–Practices (KAP) model, which proposes that increased knowledge can lead to improved attitudes, as also observed in previous studies where more informed healthcare students showed greater concern about antibiotic misuse and its consequences.

Table 4. Relationship between Level of Knowledge and Attitudes toward Antimicrobial Resistance
	
	
	Attitude

	
	
	p-value
	rs value

	Knowledge 
	
	0.000
	0.029


3.2.2 Relationship between the Level of Knowledge and Practices of Student Nurses on Antimicrobial Resistance
The results showed a statistically significant but weak positive relationship between knowledge and practices (p = 0.000, rs = 0.271), indicating that higher knowledge is linked to better antibiotic practices among student nurses. Those with greater knowledge were more likely to engage in appropriate behaviors, such as avoiding self-medication and properly completing antibiotic treatments.
However, the weak correlation suggests that knowledge alone is not enough to fully influence practices, as other factors also affect behavior. This supports previous studies showing that good knowledge does not always lead to proper practices. Therefore, improving awareness along with encouraging active learning and clinical engagement is important to promote appropriate antibiotic use.
Table 5. Relationship between Level of Knowledge and Practices toward Antimicrobial Resistance
	
	
	Practices

	
	
	p-value
	rs value

	Knowledge 
	
	0.000
	0.271


3.2.3 Relationship between the Attitudes and Practices of Student Nurses on Antimicrobial Resistance
The study revealed a statistically significant and moderately positive relationship between attitude and practices (p = 0.000, rs = 0.394), indicating that student nurses with more positive attitudes toward antimicrobial resistance are more likely to demonstrate appropriate practices. This relationship was stronger than that of knowledge, highlighting that attitude has a greater influence on behavior.
The findings suggest that attitudes play a key role in shaping antimicrobial practices, although other factors may also contribute. This is supported by the Theory of Planned Behavior and previous studies, which emphasize that attitudes are crucial in translating knowledge into action. 
Overall, the results imply that promoting positive attitudes through nursing education, clinical training, and antimicrobial stewardship programs can enhance responsible antibiotic use among student nurses.
Table 6. Relationship between Level of Attitudes and Practices toward Antimicrobial Resistance
	
	
	Practices

	
	
	p-value
	rs value

	Attitudes 
	
	0.000
	0.394



4. CONCLUSION

The study found that student nurses are predominantly female and mostly in higher year levels, indicating substantial academic and clinical exposure. Overall, they demonstrated a good level of knowledge, positive attitudes, and generally acceptable practices regarding antimicrobial resistance, although some inconsistencies in specific areas of knowledge and practice were observed. Statistical analysis revealed significant relationships among knowledge, attitudes, and practices, with weak correlations between knowledge and attitudes and between knowledge and practices, and a moderate correlation between attitudes and practices. These findings indicate that while student nurses possess adequate knowledge and favorable attitudes, attitudes have a stronger influence on their practices, highlighting the need for continued efforts to strengthen the consistent application of antimicrobial stewardship in clinical practice.

5. RECOMMENDATION

Given the findings and discussion, it is recommended that student nurses further strengthen their understanding of antimicrobial resistance, particularly in areas where misconceptions were identified, such as drug classification (e.g., ceftriaxone). Greater emphasis should be placed on improving knowledge of antibiotic classification, mechanisms of action, indications, and contraindications. This may be achieved through active engagement in pharmacology-related discussions and the integration of theoretical concepts with clinical practice to promote accurate and safe application of knowledge.

Nursing educators are encouraged to enhance pharmacology instruction by addressing commonly observed misconceptions and reinforcing correct drug classifications through simplified explanations, repetition, and case-based learning. Teaching strategies may also include scenarios, return demonstrations, and discussions emphasizing safe antibiotic practices such as proper use, avoidance of self-medication, and completion of prescribed antibiotic courses. Patients are advised to adhere strictly to prescribed antibiotic regimens and avoid self-medication to help reduce the risk of antimicrobial resistance. Future researchers are encouraged to address study limitations by utilizing observational or mixed-methods designs, expanding sample size and scope, and using more comprehensive instruments to further enhance the depth and generalizability of findings.
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