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A B S T R A C T 

Background and Aim: Antimicrobial resistance (AMR) is a growing One Health challenge driven by inappropriate antimicrobial 

use across human, animal, and environmental sectors. Community knowledge and behaviors are essential determinants of 

antimicrobial stewardship; however, local evidence from rural Philippine communities remains limited. This study assessed 

community knowledge, attitudes, practices, antibiotic-use misconceptions, and demographic correlates related to AMR 

among residents of Barili, Cebu, Philippines, and evaluated the reliability and construct validity of the survey instrument. 

Materials and Methods: A cross-sectional online survey was conducted between March and April 2026 among 391 eligible 

community respondents. The questionnaire collected demographic information, antibiotic-use characteristics, and responses 

to 24 AMR-related perception statements. Descriptive statistics summarized respondent characteristics and response 

patterns. Pearson chi-square tests explored associations between categorical variables, while HC3-robust multiple linear 

regression identified demographic predictors of continuous domain scores. Psychometric evaluation included Cronbach’s 

alpha, Kaiser-Meyer-Olkin (KMO) measure, Bartlett’s test of sphericity, and exploratory factor analysis. 

Results: Most respondents were female (68.5%), aged ≤25 years (78.0%), single (85.2%), and had vocational, technical, or 

college-level education (80.1%). Participants demonstrated favorable attitudes toward professional guidance, responsible 

antibiotic-use, and infection-prevention, with strong confidence in healthcare professionals and high compliance with 

preventive behaviors. Nevertheless, 77.2% incorrectly believed that antibiotics are effective against both bacterial and viral 

infections, highlighting a major knowledge gap. The questionnaire demonstrated excellent internal consistency (Cronbach’s 

alpha = 0.925) and strong construct validity (KMO = 0.929; Bartlett’s test, p < 0.001), yielding four interpretable factors that 

explained 58.84% of the total variance. Respondents aged 26–35 years had significantly higher knowledge and perceived 

threat scores. Male respondents showed lower attitude and professional guidance scores, while lower educational 

attainment was associated with poorer attitude, practice, and professional guidance outcomes. PhilHealth insurance 

coverage was positively associated with infection-prevention behaviors. 

Conclusion: Rural communities demonstrated generally favorable AMR-related attitudes and preventive practices but 

retained substantial misconceptions regarding appropriate antibiotic indications. Targeted educational interventions should 

prioritize distinguishing bacterial from viral infections while strengthening professional guidance-seeking and integrating 

AMR awareness with barangay health promotion, sanitation, vaccination, veterinary outreach, and multisectoral 

antimicrobial stewardship within a One Health framework. 

Keywords: antimicrobial resistance, antibiotic stewardship, community survey, health literacy, One Health, Philippines, public 

health, rural population. 
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INTRODUCTION 

Antimicrobial resistance (AMR) is a major public health and One Health threat because antimicrobial use in 

people, animals, plants, food systems, and shared environments can contribute to the selection and spread of 

resistant organisms. The World Health Organization global action plan identifies improved awareness, infection-

prevention, and optimized antimicrobial use as core objectives, while contemporary One Health guidance 

emphasizes coordinated action across human, animal, plant, and environmental sectors [1–3]. Community 

antibiotic-use decisions are therefore not only individual clinical choices; they are local behaviors with potential 

implications for households, health facilities, animal care, sanitation, and environmental contamination. 

Community AMR knowledge, attitudes, and practices (KAP) remain important because they help identify where 

stewardship messages, health-seeking behavior, and prevention practices can be strengthened; however, studies 

and reviews show that knowledge, attitudes, motivations, and practices are related but not interchangeable and 

are shaped by health literacy, access pathways, social determinants, and expectations for antibiotics [4–13]. 

Despite national AMR policy advancements in the Philippines, including the Philippine National Action Plan 

on AMR 2024–2028, significant gaps persist in municipal-level evidence, particularly in rural settings. Weak 

prescription enforcement, self-medication pressures, informal antibiotic access through non-regulated sources, 

and limited integration of human-community data with animal and environmental sectors continue to hinder 

effective One Health implementation [14–18]. Previous Philippine community and sectoral studies have 

documented awareness of antibiotic resistance alongside persistent misconceptions, antibiotic-sharing, 

premature discontinuation, and uneven health-seeking pathways [19–24]. However, few studies have provided 

validated, municipal-scale KAP data from rural areas like Cebu or explicitly linked human-community findings to 

broader multisectoral stewardship strategies. Moreover, psychometric evaluation of community AMR survey 

instruments remains underexplored, limiting the reliability of local evidence for policy and intervention design. 

This gap is particularly critical in rural agricultural municipalities where potential One Health transmission risks 

from human, livestock, and environmental interfaces are heightened, yet comprehensive local data are scarce. 

The significance of the present study lies in the need for municipal-level evidence that can support local One 

Health implementation in the Philippines. This study aimed to describe community AMR-related knowledge, 

attitudes, practices, antibiotic-use background characteristics, and misconceptions among respondents in Barili, 

Cebu, Philippines. The specific objectives were to: (1) describe respondent profile, AMR awareness, antibiotic-use 

context, and key misconceptions; (2) identify profile-linked correlates of AMR-related continuous scores; (3) 

examine whether score-based levels differed across respondent groups; and (4) assess the reliability and latent 

structure of the revised 24-item questionnaire as supporting measurement evidence for community AMR 

interpretation. In the present study, AMR literacy is used as an umbrella term for prior awareness of AMR, correct 

understanding of AMR, and related concepts, whereas the knowledge score specifically refers to the theory-based 

knowledge subscale [1–3, 6, 7]. 

MATERIALS AND METHODS 

Ethical approval 

Ethical approval for this study was obtained from the Local Research Ethics Committee of Cebu Technological 

University (CTU)–Daanbantayan Campus, Philippines (Approval No. DB-2026-002) before the commencement of 

data collection. The study was conducted in accordance with the ethical principles of the Declaration of Helsinki 

(2013 revision) and the Philippine National Ethical Guidelines for Health and Health-Related Research involving 

human participants. 

Participation was entirely voluntary. Before accessing the online questionnaire, all eligible participants were 

provided with an electronic participant information sheet explaining the study objectives, procedures, expected 

duration, potential risks and benefits, confidentiality measures, and the voluntary nature of participation. 

Electronic informed consent was obtained from all participants before any study-related information was 

collected. Only individuals aged 18 years or older who voluntarily provided informed consent were eligible to 

participate. Participants were free to withdraw from the survey at any time before submitting their responses 

without any penalty or adverse consequences. 

No financial incentives, gifts, or other forms of compensation were provided for participation. The 

questionnaire collected only the information necessary to achieve the study objectives and did not intentionally 

obtain personally identifiable or sensitive information. All survey responses were anonymized through de-
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identification before data processing and statistical analysis. Access to the dataset was restricted to the research 

investigators, and only aggregated findings are presented to protect participant privacy and confidentiality. 

Electronic study data were securely stored on password-protected computers accessible only to the research 

team and will be retained and managed in accordance with the institutional policies of CTU. 

Study period and location 

The study was conducted in Barili, Cebu, Philippines. Data collection was carried out from March 7, 2026, to 

April 25, 2026. 

Study design 

The study used a cross-sectional community-based survey design. The design examined respondent profile 

characteristics, AMR-related background variables, responses to 24 AMR perception statements, and derived KAP 

and exploratory factor analysis (EFA)-informed scores. The study focused on human-community respondents 

rather than hospital-only, professional-only, animal-sector, or environmental-sector populations. The One Health 

framework was used to interpret how community antibiotic-use knowledge and behaviors may inform local 

multisectoral stewardship, but the study did not directly collect variables on animal ownership, livestock 

exposure, veterinary antibiotic-use, or environmental sanitation/AMR exposure. 

Study population, recruitment, and selection of respondents 

A total of 401 online responses were initially received from community respondents in Barili, Cebu, 

Philippines. After data cleaning, 391 responses were retained for analysis, while ten were excluded due to 

duplication or failure to meet eligibility criteria. Respondents were recruited through nonprobability online 

community recruitment using invitations disseminated through Facebook Messenger group chats and direct 

private messages. Inclusion criteria were age of at least 18 years and residence in Barili for at least 6 months. No 

quotas or formal stratification by barangay were set, and barangay-level distribution cannot be reported from the 

available analytical dataset. Because online invitations were disseminated through group chats and direct 

messages without a known denominator of all individuals reached, a formal response rate could not be computed. 

The retained sample size of 391 was considered adequate for the descriptive municipal survey objectives. 

Using a conservative expected proportion of 50%, a 95% confidence level, and a 5% margin of error, the usual 

single-proportion sample size calculation yields approximately 384 respondents for a large population. Hence, the 

final analytical sample provided sufficient precision for descriptive estimates, although nonprobability 

recruitment limits generalizability to the population, and the results should be interpreted as patterns within the 

respondent group. 

Research instrument 

The instrument consisted of three major components. The profile section asked about age, age category, 

sex, civil status, highest educational attainment, occupation, household size, household income, presence of 

children aged 0–12 years in the household, presence of elderly household members, chronic illness status, and 

PhilHealth insurance status. The AMR-related background section assessed recent antibiotic-use, usual antibiotic-

source, health information source, whether the respondent had heard of AMR, whether the respondent could 

correctly define AMR, beliefs about antibiotic indications, and awareness that resistant infections can spread. The 

third component included 24 retained AMR perception statements assessing knowledge, attitudes, and practices 

regarding antibiotic-use and AMR. The full item wording, removed item, and coding notes are provided in the 

supplementary material (Supplementary Table 3). 

The scale used a five-point, ordered-agreement format: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = 

agree, and 5 = strongly agree. The scale was initially organized into three KAP domains. The knowledge domain 

included s1, s2, s3, and s4; the attitude domain included s5, s6, s7, s8, s10, s23, and s25; and the practice domain 

included s9, s11, s13, s14, s15, s16, s17, s18, s19, s20, s21, s22, and s24. Six negatively worded items, s2 and s16–

s20, were reverse-coded in the final scoring dataset so that higher values consistently represented more 

appropriate AMR-related responses. Possible score ranges were 4–20 for Knowledge, 7–35 for Attitude, 13–65 

for Practice, 7–35 for avoidance of inappropriate antibiotic-use/self-medication, 7–35 for professional guidance/ 

responsible-use orientation, 5–25 for infection-prevention/community-prevention behavior, and 5–25 for AMR 

seriousness/perceived threat (Table 3; Supplementary Table 3). 

Before implementation, the instrument underwent face validation by three experts with relevant expertise 

in AMR, public health, and questionnaire development. The experts evaluated the items for clarity, relevance, 
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appropriateness, and comprehensibility, and the instrument obtained a content validity index of 1.00. The revised 

instrument was pretested among 30 respondents who were similar to, but not included in, the final analytical 

sample. Feedback from the pretest was used to improve wording, flow, and interpretability before final 

administration. S12, which asked whether respondents stop taking antibiotics once they feel better and do not 

complete the prescription, was removed before the main psychometric analyses because it substantially 

overlapped conceptually with S17, which also captured premature discontinuation of treatment. This decision 

was made during pre-analysis item review and instrument refinement rather than after inspection of the final 

factor solution. 

Data collection and management 

The questionnaire was administered online. Completed responses were encoded and consolidated into 

spreadsheet workbooks for cleaning, recoding, scoring, and analysis. Duplicate entries and responses from 

unqualified respondents were removed before analysis. The final cleaned workbook retained closed-ended profile 

variables, AMR-related background variables, item-level responses, and derived score variables. Household size 

had five missing values; therefore, descriptive summaries used available valid responses, and regression models 

used complete-case (listwise) handling for variables included in each model. Only de-identified aggregated results 

are reported. 

Statistical analysis 

Quantitative data were summarized using frequencies, percentages, means, and standard deviations. 

Descriptive tables and figures were prepared for respondent profile characteristics, AMR-related background 

variables, possible score levels, item-level responses, and significant statistical results. Continuous summed scores 

were computed for knowledge, attitude, practice, and EFA-informed factors 1–4. For descriptive interpretation, 

low, moderate, and high levels were assigned using cutoffs based on one-third and two-thirds of each scale’s 

maximum possible total score. These categories were used for descriptive and exploratory screening; continuous 

scores were retained for the primary adjusted analyses because they preserve more information. 

Grouped variables used in the association models were defined before final interpretation. Age categories 

were grouped as 25 years and below, 26–35 years, and 36 years and above. Educational attainment was grouped 

as senior high school graduate and below, vocational/technical/college, and postgraduate. Employment status 

was grouped as student, working, and not currently working. Monthly household income was grouped as below 

Philippine peso (PHP) 20,000, PHP 20,000 and above, and prefer not to say. Chronic illness was coded as no, yes, 

or prefer not to say, while child at home, elderly at home, and PhilHealth insurance were treated as binary 

variables. 

A psychometric assessment was conducted as supporting measurement evidence for the community AMR 

interpretation. The revised 24-item scale was evaluated using Cronbach’s alpha, corrected item-total correlations, 

the determinant of the correlation matrix, the Kaiser-Meyer-Olkin measure of sampling adequacy, and Bartlett’s 

test of sphericity. Principal axis factoring with Promax rotation and Kaiser normalization was used because the 

objective was to identify correlated latent dimensions rather than reduce observed variables into components. 

Factor retention was guided by eigenvalues greater than 1, scree-plot inspection, Horn-style parallel analysis, and 

theoretical interpretability. Detailed factor information is provided in the supplementary material (Supplementary 

Table 4; Supplementary Figure 1). 

Bivariate associations between score-based level categories and respondent profile variables were examined 

using Pearson chi-square tests of independence, with Cramér’s V reported as the effect size estimate. These 

analyses were treated as exploratory screens, and interpretation focused on results with p < 0.050 that satisfied 

expected-cell assumptions. The final multivariable analyses used multiple linear regression with continuous 

domain and factor scores as dependent variables and respondent profile variables as predictors. The prespecified 

predictor set included age category, sex, civil status, grouped educational attainment, grouped employment 

status, grouped monthly household income, household size, presence of a child aged 0–12 years at home, 

presence of an elderly household member, chronic illness status, and PhilHealth insurance. Regression diagnostics 

included residual summaries, normality checks, heteroskedasticity tests, variance inflation factors, and influential 

observation diagnostics. Multicollinearity remained acceptable, no single influential observation dominated the 

models, and final inference used HC3 robust standard errors because heteroskedasticity signals were present in 

some outcomes. Regression models used 386 complete cases because household size had five missing values. 
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RESULTS 

Sample profile, antibiotic-use context, and community AMR responses 

The cleaned analytical sample comprised 391 respondents, with a mean age of 24.63 years (SD = 7.97) and 

a mean household size of 5.63 members (SD = 2.14; valid n = 386). Women comprised 68.5% of the sample; 78.0% 

were aged 25 years or younger; 85.2% were single; 80.1% were in the vocational, technical, or college educational 

group; and 59.3% were students. PhilHealth insurance was reported by 164 respondents (41.9%), while 227 

(58.1%) reported no PhilHealth insurance (Table 1). 

Table 1: Profile of community respondents surveyed about knowledge, attitude, and practices about antimicrobial resistance 

in Barili, Cebu, Philippines (n = 391). 

Variable Category / Statistic n % 

Age 25 and below 305 78.0  
26–35 46 11.8  
Above 35 40 10.2 

Sex Male 123 31.5  
Female 268 68.5 

Civil status Single 333 85.2  
Married 58 14.8 

Educational attainment Senior High School Graduate and Below 49 12.5  
Vocational/Technical/College 313 80.1  
Postgraduate 29 7.4 

Employment status Student 232 59.3  
Working 129 33.0  
Not currently working 30 7.7 

Monthly household income Below ₱20,000 167 42.7  
₱20,000 and above 65 16.6  
Prefer not to say 159 40.7 

Child aged 0–12 at home No 269 68.8  
Yes 122 31.2 

Elderly aged 60+ at home No 244 62.4  
Yes 147 37.6 

Chronic illness No 347 88.7  
Yes 33 8.4  
Prefer not to say 11 2.8 

PhilHealth insurance No 227 58.1 
 Yes 164 41.9 

Age and household size are presented as mean and standard deviation. Household size was calculated using valid responses (n = 386). Categorical variables 

are presented as frequency and percentage. Employment and income are shown in the analytic groupings used in the association models. 

Community AMR responses showed both healthcare contact and persistent misconceptions. Antibiotic-use 
in the past 12 months was reported by 141 respondents (36.1%), and the most common usual source was a doctor 

or health center prescription (293, 74.9%). However, 302 respondents (77.2%) believed that antibiotics can treat 
both bacterial and viral infections. Respondents also reported having heard of AMR (186, 47.6%), correctly 

defining AMR (264, 67.5%), and knowing that resistant infections can spread (258, 66.0%) (Table 2). 
The item-level distribution further emphasized the coexistence of favorable community responses and 

specific misconceptions. High agreement was observed for health-professional education about proper antibiotic-
use, trust in health professionals, correct dose and timing, regular handwashing, cough etiquette, vaccination 
support, household cleanliness, and willingness to join community education activities. The strongest strongly 

agree responses were observed for health-professional education (314, 80.3%), trust in health professionals over 
friends or social media (288, 73.7%), and cough etiquette (282, 72.1%) (Figure 1). 

Using possible score cutoffs, most respondents were classified in the high category across Knowledge (347, 
88.7%), Attitude (379, 96.9%), Practice (361, 92.3%), avoidance of inappropriate antibiotic-use/self-medication 

(296, 75.7%), professional guidance/responsible-use orientation (379, 96.9%), infection-prevention/community-
prevention behavior (376, 96.2%), and AMR seriousness/perceived threat (355, 90.8%). This distribution supports 

generally favorable AMR-related responses but also suggests ceiling effects in several score-based categories 
(Figure 2; Table 3). 
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Profile-linked associations and adjusted predictors 

Exploratory bivariate analyses using possible score level categories showed few assumption-compliant 

significant associations. Practice level was associated with sex and grouped employment status. These findings 
were statistically significant but small in magnitude, as indicated by Cramér’s V values (Table 4). 

Table 2: AMR-related background characteristics and antibiotic-use context of community residents in Barili, Cebu, 

Philippines (n = 391). 

Variable Response / Category n (%) 

Taken antibiotics in past 12 months No 218 (55.8)  
Yes 141 (36.1)  
Not sure 32 (8.2) 

Heard of AMR before No 54 (13.8)  
Yes 186 (47.6)  
Not sure 151 (38.6) 

Correctly defined AMR No 30 (7.7)  
Yes 264 (67.5)  
Not sure 97 (24.8) 

Believed antibiotics treat both bacterial and viral infections No 59 (15.1)  
Yes 302 (77.2)  
Not sure 30 (7.7) 

Recognized that incorrect antibiotic-use can reduce future effectiveness No 30 (7.7)  
Yes 335 (85.7)  
Not sure 26 (6.6) 

Aware that resistant infections can spread person-to-person No 41 (10.5)  
Yes 258 (66.0)  
Not sure 92 (23.5) 

Primary source of health information Doctor/nurse/midwife 274 (70.1)  
Family/friends 40 (10.2)  
Barangay health worker 30 (7.7)  
Facebook/Internet 27 (6.9)  
Pharmacist 15 (3.8)  
TV/radio 3 (0.8)  
Self 1 (0.3)  
Other/no response 1 (0.3) 

Usual antibiotic-source when needed (multiple response) Doctor's prescription 252 (64.5)  
Pharmacy 240 (61.4)  
Family/friend 58 (14.8)  
Leftover antibiotics 16 (4.1)  
Online source 6 (1.5)  
Sari-sari/store over-the-
counter 

2 (0.5) 

 
Company clinic 1 (0.3)  
None / not applicable 4 (1.0) 

AMR = antimicrobial resistance. “Not sure” was retained as a distinct response category. Usual antibiotic-source categories were multiple response 

indicators; therefore, percentages may sum to more than 100%. 

Table 3: Scoring properties, reliability, and interpretation of KAP and EFA-informed scores. 

Scale Items Possible range Cutoff intervals α Mean (SD) 

Knowledge s1-s4 4-20 Low 4-6; Moderate 7-
13; High 14-20 

0.808 16.96 
(2.46) 

Attitude s5-s8, s10, s23, 
s25 

7-35 Low 7-11; Moderate 
12-23; High 24-35 

0.827 31.82 
(3.32) 

Practice s9, s11, s13-s22, 
s24 

13-65 Low 13-21; Moderate 
22-43; High 44-65 

0.900 55.65 
(7.63) 

Avoidance of inappropriate antibiotic-use/self-medication s14-s20 7-35 Low 7-11; Moderate 
12-23; High 24-35 

0.883 28.06 
(5.56) 

Professional guidance/responsible-use orientation s6-s11, s13 7-35 Low 7-11; Moderate 
12-23; High 24-35 

0.891 32.36 
(3.36) 
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Scale Items Possible range Cutoff intervals α Mean (SD) 

Infection-prevention/community-prevention behavior s21-s25 5-25 Low 5-8; Moderate 9-
16; High 17-25 

0.915 22.92 
(2.78) 

AMR seriousness/perceived threat s1-s5 5-25 Low 5-8; Moderate 9-
16; High 17-25 

0.816 21.09 
(3.03) 

Scores were computed after reverse-coding s2 and s16-s20 so that higher values consistently indicate more appropriate AMR-related responses. Cutoff 

intervals are based on one-third and two-thirds of each scale’s maximum possible total score. α = Cronbach’s alpha; AMR = antimicrobial resistance; EFA = 

exploratory factor analysis; KAP = knowledge, attitude, and practice. 

 

Figure 1:  The item-level distribution of responses on knowledge, attitude and practices on antimicrobial resistance by 

community residents in Barili, Cebu, Philippines (n = 391). 
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Figure 2: Category and level of respondents according to domain and knowledge, attitude and practices (n = 391).   

The adjusted analyses used continuous domain and factor scores as outcomes, with HC3-robust standard 

errors. Respondents aged 26-35 years scored higher than those aged 36+ on Knowledge and AMR 
seriousness/perceived threat. Male sex was associated with lower attitude and professional guidance/ 

responsible-use orientation scores. Lower educational attainment was associated with lower attitude, practice, 
and professional guidance/responsible-use orientation scores. PhilHealth insurance was associated with higher 
infection-prevention/community-prevention behavior scores (Table 4; Figure 3). 

Table 4: Significant statistical analyses results. 

Analysis Outcome Associated variable / 

predictor 

Statistic / B df or 95% CI p-value Effect size or 

adjusted R² 

Bivariate (chi-square) Practice Sex 8.352 1 0.004 V = 0.146 

Bivariate (chi-square) Practice Employment status 

(grouped) 

6.188 2 0.045 V = 0.126 

Multivariable (HC3 

linear regression) 

Knowledge score Age category = 26-35 1.281 0.113 to 2.450 0.032 Adj. R² = 0.010 

Multivariable (HC3 

linear regression) 

Attitude score Sex = Male –0.990 –1.773 to –0.208 0.013 Adj. R² = 0.081 

Multivariable (HC3 

linear regression) 

Attitude score HEA = Senior High School 

Graduate and Below 

–1.355 –2.669 to –0.040 0.043 Adj. R² = 0.081 

Multivariable (HC3 

linear regression) 

Attitude score HEA = Voc/Tech/College –1.084 –2.014 to –0.155 0.022 Adj. R² = 0.081 

Multivariable (HC3 

linear regression) 

Practice score HEA = Voc/Tech/College –2.565 –5.115 to –0.014 0.049 Adj. R² = 0.056 

Multivariable (HC3 

linear regression) 

Professional 

guidance/responsible-use 

orientation score 

Sex = Male –0.973 –1.786 to –0.161 0.019 Adj. R² = 0.073 

Multivariable (HC3 

linear regression) 

Professional 

guidance/responsible-use 

orientation score 

HEA = Voc/Tech/College –1.072 –2.014 to –0.130 0.026 Adj. R² = 0.073 

Multivariable (HC3 

linear regression) 

Infection-

prevention/community-

prevention behavior score 

PhilHealth insurance = 

Yes 

0.750 0.054 to 1.446 0.035 Adj. R² = 0.065 

Multivariable (HC3 

linear regression) 

AMR seriousness/perceived 

threat score 

Age category = 26-35 1.671 0.247 to 3.094 0.021 Adj. R² = 0.015 

Table 4 combines significant assumption-compliant bivariate chi-square associations using possible score outcome levels and significant multivariable 

associations from HC3-robust linear regression using continuous scores. Complete bivariate and regression results are provided in Supplemental Tables 1 

and 2. 
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Figure 3:  Significant predictors of antimicrobial resistance knowledge, attitude and practices level.  

Measurement support for community AMR interpretation 

The revised 24-item instrument provided strong measurement support for the community AMR findings. The 

full scale showed excellent internal consistency (Cronbach’s alpha = 0.925), and the determinant of the correlation 

matrix (2.42 × 10⁻⁷), Kaiser–Meyer–Olkin measure of sampling adequacy  (0.929), and Bartlett’s test (p < 0.001) 

supported factor analysis. Theory-driven domains also showed acceptable to excellent reliability: Knowledge 

alpha = 0.808, attitude alpha = 0.827, and practice alpha = 0.900 (Table 3). 

The four-factor solution explained 58.84% of the variance and was substantively interpretable. The factors 

represented avoidance of inappropriate antibiotic-use/self-medication, professional guidance/responsible-use 

orientation, infection-prevention/community-prevention behavior, and AMR seriousness/perceived threat. Only 

s11 showed notable cross-loading, with loadings of 0.514 on avoidance of inappropriate antibiotic-use/self-

medication and 0.472 on professional guidance/responsible-use orientation. The item was retained because it 

was conceptually relevant to both prescription-based antibiotic-use and responsible-use behavior (Supplemental 

Table 4; Supplementary Figure 1). 

DISCUSSION 

The main community AMR finding was that favorable attitudes, strong professional trust, and prevention-

oriented practices coexisted alongside a major misconception about antibiotic indications. This pattern is 

important from a One Health perspective because community antibiotic demand and use can influence the 

selection and spread of resistant organisms across households, healthcare contact points, animal-related settings, 

and shared environments [1–3]. Although most respondents were classified in the high range for several AMR-

related domains, the belief that antibiotics treat both bacterial and viral infections indicates that general 

awareness does not necessarily eliminate clinically important misconceptions [6, 7]. Hence, the Barili findings 

suggest that socio-demographics do not tell the whole story and that local AMR programming should address 

specific knowledge gaps alongside broader stewardship and prevention messages (Table 2; Figure 1). 

Antibiotic-indication misconception 

The antibiotic-indication misconception deserves particular attention because it directly affects the 

perceived appropriateness of antibiotic-use for common community illnesses. In Philippine and international 

studies, awareness of AMR has often coexisted with inappropriate antibiotic expectations, self-medication, 

sharing, or early treatment discontinuation [14, 19–24]. Prior Philippine evidence also indicates that informal 

access can intensify the knowledge-practice gap: a community study reported that antibiotic-sharing was common 

and that sari-sari stores frequently stocked antibiotics without complete courses or adequate product information 



doi: 10.14202/IJOH.2026.303-316 

 

 
312 

[24]. In Barili, the high proportion who believed that antibiotics treat viral infections suggests that education 

should explicitly distinguish between bacterial and viral infections, explain that antibiotics do not treat colds or 

flu unless a bacterial infection is suspected, and encourage consultation before antibiotic-use (Table 2; Figure 2). 

Professional guidance as a community strength 

Professional guidance emerged as a major community strength and an important implementation pathway. 

High endorsement of health-professional education, trust in doctors, nurses, midwives, and pharmacists, and 

prescription-based antibiotic access indicate that local health workers can serve as credible AMR messengers 

(Table 2; Figure 2). This aligns with Philippine AMR policy analyses and intervention literature, which show that 

awareness campaigns are more likely to become behaviorally meaningful when they are connected to local 

health-system contact, stewardship support, and community engagement [15–18]. For Barili and similar 

municipalities, AMR messages may be integrated into routine rural health unit consultations, barangay health 

worker activities, pharmacy counseling, school-based health activities, and community education sessions. 

Prevention-oriented practices and One Health relevance 

Prevention-oriented responses were also strong, particularly for handwashing, cough etiquette, vaccination 

support, household cleanliness, and willingness to participate in community education (Figure 2). These behaviors 

are relevant to One Health because infection-prevention reduces the need for antimicrobials and can limit 

transmission risks in households and shared community spaces [1–3]. Barangay-level AMR programming can 

therefore link antibiotic stewardship with practical prevention activities, including vaccination promotion, hygiene 

education, sanitation, proper waste disposal, and health-seeking guidance [16–18]. Although this study collected 

human-community data, the implications extend to One Health communication, as local antibiotic literacy 

should be harmonized with the animal health, environmental sanitation, and community health promotion 

sectors [2, 3, 18]. 

Profile-linked differences and programming implications 

The profile-linked findings suggest that local programming efforts cannot make assumptions that all 

populations are the same. Male respondents had lower adjusted Attitude and professional guidance scores, while 

respondents with lower educational attainment had lower Attitude, Practice, and professional guidance scores 

(Table 4; Figure 3). These findings are consistent with the literature, which shows that sex and education can 

shape antibiotic knowledge, guidance-seeking, and use practices [14, 25, 26]. AMR education should use simple, 

repeated, and context-specific messages for groups that may be less favorably positioned on attitude- and 

practice-oriented outcomes, while avoiding stigmatizing interpretations of demographic differences. 

Role of PhilHealth and broader determinants 

PhilHealth insurance was independently associated only with higher infection-prevention/community-

prevention behavior. This may reflect a stronger connection to preventive health resources, health-system 

contact, or general health engagement rather than AMR knowledge alone (Table 4; Figure 3). However, the 

adjusted R-squared values remained modest, indicating that the measured profile variables explained only a 

limited share of score variation. This supports evidence that community AMR behaviors are influenced by social 

determinants, access conditions, cost pressures, informal antibiotic sources, local norms, pharmacy practices, and 

household decision-making pathways beyond basic demographic profiles [6, 24, 27–30]. 

One Health implications 

The One Health implications of this study are programmatic rather than surveillance-based. The 

questionnaire did not directly measure antimicrobial use in animals, animal ownership, livestock exposure, 

veterinary drug access, wastewater, or environmental AMR indicators. Nevertheless, the findings remain relevant 

to One Health implementation because misconceptions about antibiotic indications can shape household 

expectations for antimicrobial use, including those for human illness and animal care. Municipal AMR education 

can therefore be coordinated across rural health units, barangay health workers, pharmacists, school 

administrators, veterinary outreach personnel, agriculture offices, and sanitation programs. Such coordination is 

consistent with the Philippine National Action Plan on AMR 2024–2028, which calls for awareness programs, 

rational antimicrobial use, infection-prevention, and multisectoral engagement across levels and sectors [18]. 

Psychometric properties of the instrument 

The psychometric findings should be interpreted as supporting measurement evidence rather than the main 
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contribution of the study. The strong internal consistency, factorability, and interpretable four-factor structure 

indicate that the questionnaire captured coherent AMR-related dimensions beyond a simple KAP triad (Table 3; 

Supplemental Table 4; Supplemental Figure 1). This supports the community interpretation because 

inappropriate-use avoidance, professional guidance orientation, infection-prevention behavior, and perceived 

AMR threat are behaviorally meaningful dimensions for local intervention planning [25, 28–30, 31, 32]. 

Nevertheless, the instrument findings should primarily strengthen confidence in the community AMR results, 

rather than shift the focus away from public health and One Health implications. 

Study limitations 

Several limitations should be considered. The study used a cleaned, nonprobability municipal sample 

recruited via online Facebook Messenger group chats and direct private messages, so the findings should be 

interpreted as associations within this respondent group rather than as population estimates for all Barili residents 

or other Philippine communities. The online mode may have favored younger, student, and digitally connected 

respondents, and a response rate could not be computed because the number of individuals reached through 

online invitations was unknown. Barangay distribution cannot be reported from the available analytical dataset. 

The high proportion of high score categories suggest ceiling effects and possible social desirability bias, especially 

for desirable prevention and responsible-use statements. The study also did not directly measure animal 

ownership, livestock exposure, veterinary antibiotic-use, local dispensing practices, wastewater or environmental 

exposures, medication costs, or household antibiotic-sharing networks, all of which are relevant to a full One 

Health AMR assessment [8, 9, 11, 13, 18, 24]. Future studies should combine repeated community KAP surveys 

with qualitative inquiry and integrate indicators for human, animal, pharmacy, sanitation, and the environment. 

CONCLUSION 

This community survey in Barili, Cebu, showed that favorable AMR-related attitudes, professional trust, and 

prevention-oriented practices coexisted with a major misconception that antibiotics can treat both bacterial and 

viral infections. Most respondents were classified in the high range across KAP and EFA-informed dimensions (e.g., 

96.9% high attitude, 92.3% high practice, 88.7% high knowledge), yet 77.2% held the critical misconception 

regarding antibiotic indications. Adjusted regression models further revealed that age 26–35 years was associated 

with higher Knowledge and AMR seriousness/perceived threat scores; male sex was associated with lower 

Attitude and professional guidance scores; lower educational attainment was associated with lower Attitude, 

Practice, and professional guidance scores; and PhilHealth insurance coverage was associated with higher 

infection-prevention/community-prevention behavior scores. 

These findings support local One Health AMR interventions that combine targeted education on 

distinguishing bacterial versus viral infections, strengthening professional guidance-seeking behaviors, infection-

prevention practices, barangay health promotion, school/community education, veterinary outreach, sanitation 

improvements, and cross-sector antimicrobial stewardship, rather than relying solely on general awareness 

messages. 

Strengths of the study include the use of a psychometrically robust 24-item instrument (Cronbach’s alpha = 

0.925), a sufficiently large sample for municipal-level descriptive purposes, and comprehensive statistical 

approaches incorporating HC3-robust regression. 

Limitations include the nonprobability online sampling method, which likely favored younger and digitally 

connected respondents, potential ceiling effects and social desirability bias, and the absence of direct animal, 

livestock, veterinary, or environmental data, which limits full multisectoral interpretation. 

Future scope should involve repeated KAP surveys over time, integration of qualitative methods to explore 

contextual barriers, and combined human–animal–environmental AMR assessments to better inform One Health 

strategies in similar rural Philippine settings. 

In conclusion, addressing community-level misconceptions and socio-demographic differences through 

integrated, multisectoral programs is essential to strengthen antimicrobial stewardship and mitigate AMR as a 

pressing One Health threat in the Philippines and beyond. 
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