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Abstract  Antimicrobial resistance (AMR) is a global 

public health problem threatening the availability of 

antimicrobial drugs and endangering the health of humans, 

animals, and the environment. While current efforts to 

address AMR focus on hospitals as the downstream 

consequences of the problem, a more effective strategy 

would target upstream drivers through a One Health 

approach and community. Therefore, this study aimed to 

develop “Antibiotic-Wise Village” or “Desa Bijak 

Antibiotika” (SAJAKA) model as a tool to address AMR 

in community settings by promoting judicious antibiotic 

use across humans, animals, and the environment through 

active community participation tailored to local issues. The 

SAJAKA model was developed using a multi-method 

approach comprising a preliminary study as a baseline 

assessment to explore AMR issues in the community, a 

systematic review to assess AMR community-based 

interventions, and a Delphi study to define the indicators. 

Training modules were then developed based on these 

indicators. The model was subsequently validated through 

implementation in four rural villages in Bali, Indonesia, 

involving healthcare workers, housewives, schoolchildren, 

and farmers. These methods ensured alignment with the 

study’s objective and sustained village-level interventions. 

SAJAKA model is a valuable and adaptable tool for 

addressing AMR in community settings. The indicators of 

SAJAKA model covering human, animal, and 

environmental health, were established through Delphi 

Study that reached consensus (Median ≥ 4, IQR ≤ 1.25, 

agreement rate ≥ 80%). Community engagement-related 

interventions aimed at fighting AMR were favored over 

simple interventions. Therefore, SAJAKA model scoring 
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system, which was built on a collaborative and consultative 

framework, was tested to assess classification status in four 

villages in rural Bali, Indonesia. The SAJAKA model 

represented a tool that could be used in community settings 

to foster public awareness about antibiotic use and the risks 

of AMR. Implementing the One Health approach, 

combined with efforts to address the challenges posed by 

AMR in the community, could lead to significant 

advancements in the prevention of AMR. 

Keywords  Antimicrobial-Resistant, Antibiotic-Wise 

Village, SAJAKA, One Health, Community Engagement 

 

1. Introduction 

Antimicrobial resistance (AMR) is a major global public 

health challenge, reducing the effectiveness of infection 

treatment in humans, animals, and threatening 

environmental health [1, 2]. A recent global study indicated 

that AMR accounted for approximately 1.27 million deaths 

and was associated with 4.95 million deaths in 2019 [3]. In 

developing countries, AMR occurs due to several factors, 

such as over-prescription and improper use of antibiotics, 

poor sanitation, weak government regulations, lack of 

public awareness, insufficient surveillance system, and 

socio-economic factors [4, 5]. 

In response to the growing threat of AMR, the United 

Nations mandates that member states develop and 

implement National Action Plans (NAPs) detailing timely, 

coordinated interventions tailored to their national contexts 

[6, 7]. Key challenges to implementing NAP for AMR, 

particularly in low- and middle-income countries (LMICs), 

include limited financial resources, weak health 

infrastructure, poor enforcement, lack of public awareness, 

insufficient One Health integration, and weak surveillance. 

Furthermore, addressing social, economic, cultural, and 

environmental variables impacting community is essential 

to improve local health conditions [7, 8]. 

Growing evidence acknowledged community 

engagement as an effective method for addressing AMR, 

particularly in LMICs. This method is contextually 

grounded, empowering community to create applicable and 

feasible solutions in their local settings [9]. Furthermore, it 

promotes behavioral change by actively engaging 

community in developing context-specific and sustainable 

solutions in line with their distinct challenges and available 

resources [10]. Saputra et al. [11] conducted a review that 

emphasized the role of community engagement in 

addressing AMR in developing countries, covering human, 

animal, and environmental health. The review suggested 

that several efforts were implemented through community-

based and managed methods, according to World Health 

Organization (WHO) standards. Despite the lack of studies 

on community engagement in Indonesia, the effectiveness 

of these initiatives depends on active participation and 

collaboration among various disciplines. 

In Indonesia, there has been a significant increase in the 

consumption of antibiotics over the past decade, affecting 

both human and animal sectors. Human antibiotic 

consumption more than doubled between 2000 and 2015, 

while the use of antibiotics in poultry farming has 

contributed to rising antimicrobial resistance (AMR) in 

animal reservoirs, such as the prevalence of Escherichia 

coli resistance in broiler chickens [12, 13]. According to 

Limato et al. [14], concrete efforts must be implemented to 

control the use of antibiotics in both hospital and 

community settings due to the observed increase in 

consumption. This evidence underscores the need for an 

integrated One Health approach that addresses AMR 

comprehensively across human, animal, and the 

environment [15]. 

Although Indonesia currently has regulations governing 

the use of antibiotics in healthcare facilities, their 

implementation is still not optimal. The monitoring of 

antibiotic use at community level faces more significant 

obstacles due to the lack of clear regulations. This leads to 

uncontrolled consumption in community and has the 

potential to increase the incidence of AMR [16]. Another 

gap lies in the predominant focus on hospital-based 

interventions, which primarily address the downstream 

consequences of the issue rather than the upstream causes. 

These efforts are essential, but neglect community-level 

drivers of AMR, such as the widespread misuse of 

antibiotics in daily life [17]. The intergenerational 

persistence of misconceptions about antibiotic use is also a 

contributing factor, with previous generations harboring 

misunderstandings regarding their appropriate 

consumption [18]. 

Therefore, there is a need for early educational 

interventions to instill proper knowledge and attitudes 

regarding antibiotics from a young age [19, 20]. This shows 

the need for innovative and community-based prevention 

strategies that must be designed to increase public 

awareness of the dangers of AMR while changing their 

behavior in antibiotic use. To address AMR, effective 

management strategies should include education, 

empowerment, and community-based surveillance [21, 22]. 

This highlights the urgent need for innovative and 

community-based prevention strategies that aim to increase 

public awareness of the dangers of AMR while promoting 

responsible antibiotic use [23]. To effectively address 

AMR, management strategies should incorporate education, 

empowerment, and community-based intervention [24]. 

In response to these needs, the Antibiotic-Wise Village 

or Desa Bijak Antibiotika (SAJAKA) needs to be 

developed as a One Health model that promotes 

community engagement and responsible antibiotic use at 

the grassroots level. This model employs participatory 

methods and focuses on educational interventions to 

enhance antimicrobial stewardship across human, animal, 

and environmental sectors. Moreover, SAJAKA model is 

capable of measuring community engagement-related 
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interventions to address AMR prevention in a village that 

can be applied in low-resource settings or LMICs. This 

framework is designed not only to foster sustainable 

behavior change but also to empower the community to 

take an active role in safeguarding their health through a 

combination of education, engagement, and practical 

interventions that address the complex challenges of AMR 

issues. 

The concept of Antibiotic-Wise Village (Desa Bijak 

Antibiotika) was adapted from community engagement 

principles in AMR mitigation, emphasizing multi-sectoral 

involvement and localized strategies [11, 25, 26]. Similar 

initiatives, such as Antibiotic-Smart Communities in India 

and the COSTAR project in Ghana, underscore the role of 

village-level stewardship interventions in reducing 

inappropriate antibiotic use [21, 25]. This approach 

combines education, empowerment, and engagement of 

local actors to promote sustainable behavior change across 

human, animal, and environmental health sectors. 

This study aimed to report the development of an 

educational model implemented at the village level, based 

on the One Health approach and community engagement 

principles. It presents the step-by-step process of model 

implementation, including stakeholder involvement, 

training activities, and the systematic development of 

indicators to monitor and evaluate its effectiveness. 

2. Materials and Methods 

2.1. Study Design 

SAJAKA model was developed using a multi-method 

study, which included a series of well-defined stages, as 

shown in Figure 1. The method aimed at developing a 

comprehensive model for AMR prevention in community 

settings. These stages included a baseline assessment to 

establish an initial overview of the model's development 

and Delphi study to achieve consensus on the indicators 

that defined each component of the model. 

Furthermore, a systematic review was conducted to 

explore various types of AMR prevention interventions 

available in community. A training module was designed 

for the effective implementation of these interventions in 

community, followed by validating the model through 

trials carried out in villages. By applying these diverse 

stages, SAJAKA model was designed to address the 

interconnected aspects of antibiotic use across human, 

animal, and environmental health, in line with the concept 

of One Health approach. This ensured that the model was 

robust, adaptable, and grounded in both scientific results 

and the demands of community. 

 

Figure 1.  A five-stage framework was incorporated into a multi-method 

study aimed at the development of SAJAKA model
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2.1.1. Delphi Study 

2.1.1.1. Design 

The next stage in developing the SAJAKA model was a 

modified Delphi study, which aimed to identify indicators 

considered credible by experts to address key issues and 

respond to recommendations from the preliminary study. 

Indicators were selected based on consensus regarding 

their relevance, feasibility, and effectiveness. The Delphi 

method involved a structured, iterative process using 

sequential questionnaires, beginning with information 

gathering and followed by prioritization. Panelists 

completed the questionnaires anonymously and without 

direct interaction, reducing social pressure and minimizing 

bias toward dominant views [27–29]. 

2.1.1.2. Preparation of Expert and Indicator 

Experts were included using a combination of purposive 

sampling [30]. The panelists were intended to consist of 

experts in the field of One Health practitioners in Indonesia, 

One Health Collaborating Center (OHCC). One Health 

practitioners are made up of academic and administrative 

components from various disciplines, including veterinary 

medicine, microbiology, pharmacy, and public health with 

experience of over 5 years, showing a deep understanding 

and valuable insights. These experts can provide relevant 

input to the process, with commitment and interest in the 

study field. They represented various academic institutions, 

professional organizations, and government agencies, 

ensuring a multidisciplinary perspective. The study team 

developed initial potential indicators for each One Health 

component in SAJAKA model based on related references 

regarding AMR policy in Indonesia [31]. 

2.1.1.3. Data Collection 

Data were collected by a trained research team 

consisting of public health specialists and clinical 

microbiologists from the Udayana OHCC, all of whom had 

prior experience in community-based AMR research and 

Delphi studies. The team distributed questionnaires via 

email to all panel members, accompanied by a brief 

explanation of the SAJAKA model and operational 

definitions for each indicator variable to ensure accurate 

assessments. The questionnaire also included blank spaces 

and open-ended questions for each indicator, allowing 

experts to provide justifications for their ratings. In the first 

round, all indicators and sub-indicators influencing the One 

Health components of this model were presented to twelve 

panel experts. 

Open-ended questions were provided that allowed the 

expert panel to provide additional input on the indicators. 

Each Delphi round, lasting approximately 30 minutes to 

complete, was conducted over 10 days for 1 month between 

the 2 rounds to allow for analysis. A reminder was sent 

through email to non-participants after the submission 

deadline, showing the opportunity to participate in 7 days. 

Only individuals who finished the initial survey were 

included in the following round. In the second round, 10 

participants were provided with detailed feedback that 

incorporated the results from the preliminary round of the 

study. The feedback was the performance output of the 

indicator and sub-indicators, as well as the summarized 

analysis of the comments made by expert panel from the 

initial round. The consensus was reached in the second 

round of Delphi and was not carried forward to the next 

round. 

2.1.1.4. Data Analysis 

The data show that discrete variables are represented as 

frequency or percentage and analyzed using Microsoft 

Excel (2021). In this Delphi study, the determination of the 

consensus of 14 sub-indicators was based on the median, 

interquartile range (IQR), and rate of agreement. The 

median and IQR were intended to determine the 

distribution and disparity of the data. Based on the median, 

the selected sub-indicators had a median greater than or 

equal to four. Regarding IQR, the selected sub-indicators 

had a value less than or equal to 1.25 (25% of the maximum 

value of the Likert scale). In comparison, the rate of 

agreement that met the consensus was 80% for each sub-

indicator. The free-text comments from participants in 

round 1 were consolidated into a spreadsheet, which was 

reviewed by the study group, and added for the round 2. 

Therefore, the study group identified suitable indicators, 

which were included in the second round. 

2.1.1.5. Results 

2.1.1.5.1. Round 1 

In this study, a total of 83.3% responded in the first round. 

The consensus of ≥ 80% agreement for a high rating was 

reached for all indicators and sub-indicators covering all 3 

components of SAJAKA model [range 80-100%] 

regarding relevance, feasibility, and effectiveness. Most of 

the comments related to the panellists’ responses to each 

question item supported the indicators identified in this 

round and were in line with the consensus reached. After 

analysis and review by the study team, the free text 

comments included input for indicators that were found to 

be irrelevant to the type of intervention being carried out in 

community. 

2.1.1.5.2. Round 2 

In the second round of Delphi study, 10 participants  

(100% participation) provided their responses. The 

analysis of the short-term outcomes showed that relevance, 

feasibility, and effectiveness of all indicators and sub-

indicators successfully met the threshold consensus 

agreement (≥ 80%). A comprehensive summary of these 

consensus results is presented in Table 1. This consensus 

showed a strong agreement among the panelists that 

indicators were appropriate and practical to be used as 

components of SAJAKA model. For the moderate to long-

term outcomes of SAJAKA model, consensus was not 
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reached on feasibility of the sub-indicators of human 

component. The lack of consensus showed disagreement or 

uncertainty among the panelists about the practicality of 

implementing or achieving sub-indicators on the 

percentage reduction of extended-spectrum beta-lactamase 

(ESBL) producing E. coli in human blood specimens. 

Therefore, the remaining indicators and sub-indicators 

regarding moderate to long-term outcomes successfully 

reached the consensus threshold of 80% or higher. This 

showed broad agreement among the panelists regarding 

relevance, feasibility and effectiveness for integration into 

the model. 

2.1.2. Systematic Review 

A systematic review was conducted to identify the type 

of community engagement interventions that addressed 

AMR prevention through the One Health context, 

including human, animal, and environmental health. In 

particular, the interventions aimed to facilitate the 

SAJAKA model to achieve the targeted indicator. Based on 

the review, Saputra et al. [11] used several search terms, 

comprising [(community engagement strategy) AND 

(antimicrobial resistance) AND (one health) OR/NOT 

(rural settings)]. Relevant literature was systematically 

retrieved from 3 major academic databases, namely 

PubMed, Scopus, and Web of Science. The key findings of 

this review regarding the success of community 

engagement were based on the type of interventions in 

community settings and the clustering engagement 

classifications based on WHO criteria. However, complex 

interventions requiring excellent resources and sustained 

effort become more challenging. 

Straightforward interventions that actively engage 

community leaders tend to be more effective in facilitating 

behavioral change by using existing trust and influence in 

community to promote acceptance and participation. This 

result is consistent with community engagement 

intervention based on WHO classification. Only a few 

studies are classified as community-managed, where 

interventions are bottom-up, and the need for intervention 

comes from the community. The summary of the form of 

community engagement interventions based on the target 

group is shown in Table 2 [11]. 

2.1.3. Antibiotic-Wise Village Module Development 

A module was developed through a systematic and 

collaborative process to ensure scalability and 

effectiveness in promoting community-level antibiotic 

stewardship. It serves as a comprehensive guide for 

implementing the SAJAKA model, equipping stakeholders, 

including healthcare professionals, with essential 

knowledge, tools, and strategies to address AMR. Active 

participation of healthcare professionals (physicians, 

pharmacists, veterinarians, and clinical microbiologists) 

was integral to both the development and implementation 

stages. They contributed to content validation, facilitated 

educational sessions, supported rational prescribing 

practices, and provided technical expertise for 

antimicrobial stewardship activities. In addition, healthcare 

professionals from primary health care centers, such as 

physicians, nurses, and midwives, also served as key 

participants during training and implementation activities. 

The module development involved the following key 

stages: 

2.1.3.1. Team Formation and Planning 

A multidisciplinary team comprising experts in public 

health, microbiology, pharmacy, veterinary science, and 

representatives from universities, professional 

organizations, and Udayana OHCC was formed to plan the 

module, establish objectives, and assign responsibilities for 

content development, review, design, and ISBN 

registration, enabling efficient and parallel work across 

components. 
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Table 1.  Round two scores obtained for 13 indicators and 14 sub-indicators using three consensus criteria 

One Health 

Component 
Indicators Sub-Indicators RELEVANCE FEASIBILITY EFFECTIVENESS 

Short-Term Outcome Median IQR Agreement (%) Median IQR Agreement (%) Median IQR Agreement (%) 

Human 

Knowledge of 

Healthcare Worker 

The proportion of healthcare workers at 

Community Health Center experienced an 

increase in knowledge about the use of antibiotics. 

Target: 100% 

5 0 100 5 0 100 5 0.75 100 

Behavior of 

Healthcare Workers 

The proportion of non-specific diarrhea cases not 

given antibiotics. 

Target: 92% 

(source: Indonesia NAP AMR 2020- 2024) 

5 0.75 100 4.5 1 80 4.5 1 90 

The proportion of ARI cases not given antibiotics. 

Target: 80 % 

(source: Indonesia NAP AMR 2020- 2024) 

5 0 100 4 0.75 80 4 1.75 90 

Knowledge of 

Housewife 

The proportion of housewives experiencing 

increased knowledge about antibiotic use. 

Target: 80 % 

5 1 90 5 0 100 5 1 100 

Behavior of 

Housewife 

The proportion of housewives who do not keep 

antibiotics at home. 

Target: 80% 

5 1 90 4 1 100 4.5 1 100 

Knowledge of School 

Children 

The proportion of elementary school children 

experiencing increased knowledge about 

antibiotic use. 

Target: 80% 

5 1 90 5 0.75 90 4.5 1 80 

Moderate – Long-Term Outcome Median IQR Agreement (%) Median IQR Agreement (%) Median IQR Agreement (%) 

Human 

Decreasing 

Antimicrobial 

Resistance in Human 

The percentage of human ESBL E. coli bacteria 

taken from blood specimens decreased. 

Target: 10% from baseline 

4.5 1 100 4.5 1.75 70 4 1 90 

Decreasing Patient 

Morbidity and 

Mortality 

Percentage of morbidity and mortality of patients 

treated with infectious diseases due to MDRO 

bacteria. 

4.5 1 90 4.5 1 80 4 1 80 

Decreasing Hospital 

Length of Stay 

Percentage of time spent in care of patients with 

infectious diseases due to MDRO bacteria. 
4 1 100 4.5 1 90 4 1 90 
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Table 1 continued 

Short-Term Outcome Median IQR Agreement (%) Median IQR Agreement (%) Median IQR Agreement (%) 

Animal 

Increasing Knowledge 

of Poultry Farmer 

Group 

The proportion of farmers experiencing increased 

knowledge about the use of antibiotics in the 

livestock sector. 

Target: 80% 

5 0 100 5 0 100 5 0 100 

Behavior of Poultry 

Farmer Group 

The proportion of antibiotic-free animal feed. 

Target: 100% 
5 0.75 100 5 1 100 5 1 90 

Moderate – Long-Term Outcome Median IQR Agreement (%) Median IQR Agreement (%) Median IQR Agreement (%) 

Animal 

Decreasing 

Antimicrobial 

Resistance in Poultry 

Animal 

The percentage of E. coli ESBL bacteria in 

animals taken from broiler poultry decreased. 

Target: 10% from baseline (source: Indonesia 

NAP AMR 2020- 2024) 

5 0.75 100 4 1 100 4 1 100 

Short-Term Outcome Median IQR Agreement (%) Median IQR Agreement (%) Median IQR Agreement (%) 

Environment 

Decreasing Proportion 

of River 

Contamination from 

Third Generation 

Cephalosporin 

Resistant E. coli 

Percentage of E. coli bacteria resistant to third-

generation cephalosporin antibiotics in rivers or 

water sources in the village area studied. 

5 0 90 4.5 1 90 4 1 90 

Moderate – Long-Term Outcome Median IQR Agreement (%) Median IQR Agreement (%) Median IQR Agreement (%) 

Environment 

Decreasing 

Antimicrobial 

Resistance in 

Environment 

The percentage of E. coli ESBL bacteria in the 

environment taken from fish farming water 

decreased. 

Target: 10% from baseline (source: Indonesia 

NAP AMR 2020- 2024) 

5 1 90 4.5 1 100 4 0 90 

 



1128 The Antibiotic-Wise Village: A Multisectoral One Health Approach for Local AMR Mitigation  

 

Table 2.  Community engagement-related intervention to address AMR in community settings based on target group 

Target Group Intervention Type Outcome 

Community Campaign through video, posters, face-to-face training, 

storytelling, picture drawing; mobile-based education. 

Improved knowledge of antibiotic use and resistance, 

safer behavior, and better hygiene practices. 

Healthcare 

workers 

Training sessions, workshops, and audits focusing on rational 

prescriptions and AMR stewardship. 

Enhanced prescription practices and a better 

understanding of AMR in healthcare sectors. 

Students Educational programs using storybooks, animations, and 

pictorial tools. 

Increased awareness of AMR and improved attitudes 

toward antibiotic use. 

Farmers Social media animations, forum theatre, and training targeting 

aquaculture and livestock practices. 

Greater awareness of AMR and improved adherence to 

proper antibiotic use in agriculture sectors. 

Environmental 

Health 

Household hygiene interventions such as Dust Bunny project, 

combined with microbiology and cleaning strategies. 

Enhanced personal hygiene and cleanliness and reduced 

microbial risk infection at homes. 

 

2.1.3.2. Content Development 

Module content was informed by team experience and 

evidence from SAJAKA implementation, integrating 

scientific knowledge with practical, community-focused 

strategies. It consists of three main sections: 1) SAJAKA 

overview that includes the program background, objectives, 

target audiences, and tools to enhance AMR awareness and 

antibiotic use; 2) educational materials comprising tailored 

resources for healthcare workers, educators, farmers, and 

schoolchildren, such as culturally adapted tools including 

KARINA flipcharts, games, and pre- and post-learning 

questionnaires; and 3) implementation guide offering a 

step-by-step manual for facilitators to carry out SAJAKA 

activities, from community engagement and training to 

evaluation and sustainability. 

2.1.3.3. Review and Feedback 

Drafts were reviewed through regular team meetings and 

external expert validation to ensure scientific rigor, clarity, 

and alignment with Indonesia’s National Action Plan (NAP) 

on AMR. Feedback was iteratively integrated to refine the 

content. 

2.1.3.4. Compilation and Design 

Finalized content was compiled and professionally 

designed to enhance readability and engagement. Visual 

aids and infographics were developed to simplify complex 

topics for broader audiences. 

2.1.4. Validation and Trial 

To determine the effectiveness of the developed 

SAJAKA model, the validation process was carried out 

through trials in 4 villages in Bali, and results were 

presented in a separate report. In the validation process, a 

scoring system was used to determine whether the village 

receiving the intervention fell into the category of 

SAJAKA or was only deemed as an antibiotic-aware 

village. 

The scoring system was adapted from the short-term 

outcomes identified in the Delphi study (see Table 3) and 

developed using a dichotomous method, where “1” 

indicates “yes” and “0” indicates “no.” Given the limited 

duration of the study, short-term outcomes were prioritized. 

Despite the brief timeframe, the intervention still resulted 

in observable changes within the community. This 

straightforward design ensured clarity and consistency in 

evaluation across all components. However, a score of 0.5 

was assigned to the medical record component. This 

exception was because the evaluated item comprised two 

distinct elements, each contributing equally to the overall 

assessment. By incorporating the nuance, the scoring 

system accommodated the complexity of evaluating multi-

element items and maintaining overall simplicity. 

The scoring system was developed through a 

collaborative and consultative process. It was finalized 

during a project dissemination event, where the results and 

methodologies were presented and reviewed. All 

stakeholders involved in the project, representing various 

sectors and expertise, contributed their insights and reached 

a unanimous agreement on the method. This collaborative 

decision-making process ensured that the scoring system 

was practical, showing the shared understanding and 

priorities of all parties. 

2.2. Ethics Approval 

The study protocol was reviewed and approved by the 

Ethics Committee Unit Faculty of Medicine, Ministry of 

Education, Culture, Research, and Technology Udayana 

University, with the number 0882/UN14.2.2.VII.14/LT/20

24. 
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Table 3.  Scoring system for antibiotic-wise village model 

Indicators Sub-indicators Score 

Health care 

worker 

1. 100% of health workers experienced an increase in knowledge about antibiotic use. 

2. Medical record inspection 

a) 92% of non-specific diarrhea cases were not given antibiotics. 

b) 80% of ARI cases were not given antibiotics. 

1 

 

0,5 

0,5 

Housewife 1. 80% of housewives experienced an increase in knowledge about antibiotic use. 

2. 80% did not store antibiotics at home. 

1 

1 

School Children 1. 80% of school children experienced increased knowledge about antibiotic use. 1 

Poultry farmer 1. 80% of poultry farmers have increased knowledge about the use of antibiotics in the livestock sector. 

2. 100% of animal feed is antibiotic-free. 

1 

1 

Environment 1. A number of E. coli bacteria were found that were sensitive to third-generation cephalosporins in 

water sources or rivers crossing the study village. 

1 

Total Score for Antibiotic-wise village 

Total Score for Antibiotic-aware village 

6-8 

3-5,5 

 

3. Results 

The development of SAJAKA model shows a well-

coordinated, multi-sectoral collaboration based on Penta-

Helix method. Table 4 shows the roles of 5 key stakeholder 

groups, namely academics, businesses, community, 

governments, and media, alongside their unique and 

complementary responsibilities in addressing antibiotic 

resistance through One Health approach. Academia leads 

study and innovation, businesses integrate the program into 

CSR activities, community ensures grassroots 

implementation, governments provide oversight, and the 

media enhances the program's reach. This integrated 

framework ensures that SAJAKA comprehensively 

addresses AMR, using the unique strengths of each 

stakeholder group to maximize impact across human, 

animal, and environmental health domains. 

The academic sector plays an essential role in the 

initiative by leading program implementation, conducting 

studies, and disseminating results through scholarly 

publications. The emphasis on evidence-based practices 

ensures that the program is based on rigorous scientific 

study, thereby enhancing effectiveness and impact. In some 

stages, the business sector served as project supervisors, 

ensuring agreement with organizational goals while 

contributing to the program's scalability. Community 

actively engaged in human, animal, and environmental 

health components, reflecting the interconnected nature of 

AMR challenges at the grassroots level. Professional 

organizations such as Clinical Microbiologist, Public 

Health and Pharmacist, alongside local community 

members and village officials, ensure that the program is 

contextually relevant and sustainable. The inclusion 

connects the gap between program design and on-the-

ground application, fostering local ownership of the 

initiative. 

Government bodies are essential in local monitoring and 

supporting the program's implementation. Key agencies 

such as the Tabanan Regency Health Office, the 

Agricultural and Food Security Office, and Puskesmas 

(Community Health Center) supervise project outcomes 

and promote community knowledge dissemination. The 

media's role is to spread information to a broader audience 

through social media and institutional communication to 

promote program awareness. This strategic method 

improves public understanding and helps the program’s 

goals extend beyond immediate stakeholders. SAJAKA 

model showcases the benefits of multi-stakeholder 

collaboration, tapping into the distinct strengths of 

academia, business, community, government, and media to 

tackle AMR. Although academics and businesses play 

essential roles in project planning and study, the other 

stakeholders concentrate mainly on implementing the 

program, monitoring progress, and outreach initiatives. By 

coordinating stakeholder efforts within a One Health 

framework, the model addresses AMR challenges 

comprehensively, ensuring that the initiative is scalable, 

sustainable, and focused on community empowerment. 

Table 1 provides a summary of the indicators used in 

SAJAKA model. This includes results from Delphi study 

assessing the indicators and sub-indicators of SAJAKA 

model in One Health framework. The aim of conducting 

Delphi study is to establish consensus or explore a domain 

that extends beyond the boundaries of current knowledge 

and existing conceptual frameworks [30]. In this study, the 

indicators were evaluated using three criteria, namely 

relevance, feasibility, and effectiveness concerning both 

short-term and moderate-to-long-term outcomes. Short-

term outcomes for human component indicators such as 

enhancing healthcare workers' understanding of antibiotic 

use and promoting proper antibiotic prescriptions for non-

specific diarrhea or ARI showed high relevance, feasibility, 

and effectiveness, achieving a consensus of 80% or more. 

Knowledge enhancement among housewives and 

schoolchildren showed considerable agreement. However, 

there was less certainty (70% consensus) regarding the 

challenges in achieving long-term outcomes, such as the 

reduction of ESBL E. coli in human blood samples, which 

suggested possible implementation barriers. 
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Table 4.  Matrix collaboration of stakeholder roles in the development of antibiotic-wise village model 

Features Stakeholder Components 

Academic Business Community Government Media 

Group Actors  Udayana One Health 

Collaborating Center 

 Faculty of Veterinary 

Medicine, Udayana University 

 School of Clinical Pharmacy, 

Bali International University 

 School of Public Health, 

Dhyana Pura University 

Pfizer Indonesia  Indonesian Society for Clinical 

Microbiologist – Bali Chapter 

 Indonesia Pharmacist 

Association – Bali Chapter 

 Indonesian Public Health 

Association – Bali Chapter 

 Villages’ Community Members 

 Health Office of Tabanan Regency 

 Agriculture and Food Security Office 

of Tabanan Regency 

 Education Office of Tabanan Regency 

 Muspika of Kediri District 

 Singasana Hospital 

 Puskesmas Kediri I, II & III 

 Villages’ Officials 

 Media Bali 

Group 

 Each 

institution’s 

social media 

Activity in the Project  Implement SAJAKA program 

as part of community service 

program 

 Developing Indicators through 

Delphi Study 

 Developing results as academic 

publications 

 Develop 

and 

improve 

SAJAKA 

as part of 

company’s 

CSR 

 Implement SAJAKA program 

as part of community service 

program 

 Monitoring projects that implemented 

in their respective area 

 Participating in the program to 

improve institutions’ and staff’s 

knowledge 

 Disseminate and 

influence the 

bigger audience 

to the current 

running project 

Project Planning Yes Yes Yes No No 

Research & Development Yes No Yes No No 

Project Supervisor N/A Yes N/A Yes N/A 

Local Partner N/A N/A Yes Yes Yes 

Community engagement 

participation: 

Human health 

Animal Health 

Environment 

 Human health 

 Animal health 

 Environment 

 Human 

health 

 Human health 

 Animal health 

 Environment 

 Human health 

 Animal health 

 Environment 

 Human health 

 Animal health 
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Regarding the animal component, indicators such as 

enhancing farmer awareness of antibiotics in livestock and 

promoting antibiotic-free feed achieved 100% consensus, 

showing their relevance. The environmental aspect of 

reducing river contamination with cephalosporin-resistant 

E. coli achieved 90% consensus, suggesting its importance 

but slightly lower feasibility compared to other indicators. 

Moderate-to-long-term outcomes from human 

component, reducing AMR such as ESBL-producing E. 

coli in human blood specimens, showed 100% relevance 

but lower feasibility (70% consensus), indicating 

challenges in implementation. There was a moderate-to-

high consensus (80-90%) on reducing morbidity, mortality, 

and hospital stay length for patients with multidrug-

resistant organisms (MDRO). The environmental goal of 

lowering ESBL E. coli levels in fish farming water received 

a consensus of 90-100%, showing a connection to One 

Health priorities with some challenges regarding feasibility. 

Delphi study showed relevance of SAJAKA indicators 

for tackling AMR through One Health approach. Although 

short-term outcomes had strong consensus, moderate-to-

long-term results, particularly in human aspect, required 

refinement and resource allocation to effectively address 

feasibility challenges. This strategy ensured a thorough 

response to AMR across human, animal, and 

environmental health domains. 

4. Discussion 

The development of SAJAKA model consisted of a 5-

stage framework included in a multi-method study. As a 

community engagement method to address AMR through 

One Health perspective, it showed the interconnectedness 

of human, animal, and environmental health, emphasizing 

community empowerment as the main effective AMR 

prevention. The process of developing SAJAKA model 

was based on the conditions and facts that the effective use 

of antibiotics had not been implemented in community due 

to unclear regulations, particularly in LMICs [32]. 

This model is expected to provide prevention solutions 

that both local and national governments can adopt, 

prioritizing community engagement method to address 

AMR in One Health framework. Community engagement 

is defined as developing relationships that enable 

stakeholders collaborate to address health-related issues 

and promote well-being in achieving positive health 

impacts and outcomes. Based on WHO categories, 

community empowerment is the highest level of 

engagement. Therefore, focusing on community 

engagement to address AMR can increase awareness [33]. 

WHO has established community-centered method, 

showing the 13 core AMR interventions and priority 

actions for policy-makers in the health sectors. The method 

emphasizes community engagement by promoting 

participatory processes and focused interventions through 

One Health framework. It also promotes collaboration 

among community members and stakeholders while 

fostering ownership sustainability [34]. 

Community engagement framework called Antibiotic-

Smart Community has also been developed by Mathew et 

al. in India. Based on Antibiotic-Smart Community, 

engagement in AMR involves not only raising awareness 

but also fostering a collaborative and systemic method 

including health, environmental, and agricultural sectors 

under One Health framework. It also emphasizes the 

importance of community engagement in AMR prevention, 

including localized solutions that need to be focused on 

community context and engage local stakeholders to ensure 

practical and relevant solutions. Besides the aim to 

campaign public education on AMR topics to increase 

awareness and trigger behavior change, the framework can 

also provide empowerment by including community 

members [21]. 

The strategies used in developing SAJAKA model and 

Antibiotic-Smart Community include the application of a 

participatory method, education activities, awareness 

raising, collaboration with local government to achieve 

policy advocacy, training community on capacity building 

by engaging with local leaders, and developing indicators 

through Delphi study. Health professionals and scientists 

cannot address the problem of AMR alone, showing the 

significant role of stakeholders. Therefore, capacity 

building through collaborative activities including the A-

B-C-G-M components is important for the successful 

development of the model. 

This study focuses on short-term outcomes based on 

indicators and sub-indicators obtained from Delphi method. 

The indicator framework can be used as a reference in 

conducting advocacy by comparing the performance of 

similarly situated regions or local contexts. Addressing 

AMR prevention requires systemic changes that show the 

complex drivers posing a significant threat to the health 

system globally [35]. Engaging local community is crucial 

to fostering ownership of interventions, enhancing 

accountability, mobilizing resources, and improving 

understanding. Community level behavioral change efforts 

are more effective when local stakeholders are actively 

engaged. The proposed framework serves as a tool for both 

local engagement and self-assessment of community 

progress in tackling AMR [36]. SAJAKA model has been 

developed with a focus on simplicity, despite comprising 

several complex stages. This method aims to ensure the 

future use as a widely applicable reference framework for 

implementing AMR prevention in rural community 

settings, particularly in rural areas of Indonesia. 

Furthermore, the training process for field workers is 

deliberately straightforward, facilitating adaptation and 

replication in low-resource environments. 

The limitations of SAJAKA model development 

included the framework indicators that did not apply to 

high-resource settings. This study also did not observe 

moderate to long-term studies because of the timeframe 

limitations. A consultative process was used to select and 

refine the indicators, and the intervention provided to the 
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community was based on a systematic review. This would 

impact the program's sustainability when implemented on 

a large scale in the future. Community engagement 

intervention in AMR prevention also fell outside the scope 

of community ownership, posing challenges for 

sustainability. 

5. Conclusions 

In conclusion, SAJAKA model was a practical and 

scalable tool for addressing AMR at community level, 

leveraging One Health framework to integrate human, 

animal, and environmental health components. This model 

could enhance antibiotic stewardship and reduce AMR 

risks by focusing on education, behavior change, and 

community engagement. However, achieving long-term 

sustainability requires overcoming challenges such as 

resource limitations, cultural barriers, and the complexity 

of monitoring environmental indicators. Integrating 

streamlined, community-led interventions and strong 

multi-sectoral collaboration was essential for ensuring the 

success of AMR prevention efforts, particularly in 

resource-constrained settings. Further studies and 

evaluation were needed to refine the model and enhance 

adaptability in diverse community contexts, contributing to 

global efforts to address AMR. 
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