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Abstract 
Background: Rwanda’s health security can only be strengthened through integrated One Health approaches that link human, animal, and environmental health. Emerging health threats such as the Marburg Virus highlight the urgency, yet fragmented systems, weak coordination, and behavioral barriers continue to constrain resilience. Thus, we assessed behavioral, social, and systemic determinants influencing community resilience, outbreak preparedness, and response, using the Human Belief Model (HBM) and the Social Ecological Model (SEM) to generate actionable evidence for strengthening One Health integration, health system performance, and risk communication strategies for effective disease prevention and outbreak mitigation in Rwanda. 
Methods: Our descriptive qualitative assessment included participants from Rulindo, Kayonza, Nyanza, Rusizi, Rubavu, and Nyaruguru districts of Rwanda. We had six IDIs per district and two FGDs per district. Participants were selected from all domains of life, ensuring inclusivity, while data collection was carried out in October 2025. We conducted weekly debriefing meetings, which enabled us to familiarize ourselves with the data. Using Dedoose for data coding, results were presented according to themes, while indicating areas of convergence. We received ethical approval for this study from the Rwanda National Ethics Committee (IRB00001497 of IORG0001100).
Results: A total of 143 participants took part in the FGDs; the majority were male (n = 82, 57.34%) and were aged between 31-40. Most participants were either working in the veterinary sector n=10 (7%) or simply community members n=9 (6%). In the IDIs of 36 participants, almost half of the participants were in the age group 31-40, n=15 (41.67%), and working as either Integrated Disease Surveillance and Response officers, Private Sector Federation members, or Environmental Officers with n=6 (17%) respectively. Several themes emerged; however, using the joint display method of comparing findings from IDIs and FGDs, we identified data convergent points to include access to services, economic and livelihood constraints, coordination and collaboration gaps, communication of health information, shared and collective norms, as well as practices. 
Conclusion: Findings from this assessment provide a critical foundation for identifying behavioral and systemic gaps and facilitators towards the One Health approach. Bottleneck challenges on resources and limited engagement of community members continue to promote health insecurity. Therefore, district-level coordination and accountability, as well as training of community health workers to listen and engage community members, will enhance the One Health sector of Rwanda.
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Introduction 
Most communicable diseases, such as the Ebola virus and COVID-19, are a result of human activities, leading to disease transmission from animals to the environment and vice versa. Since the 2000s, these diseases have significantly threatened global health security, leading to over 1 billion infections and 1 million deaths each year. (1) This global epidemic has been worsened by global urbanization, which became clear during the COVID-19 pandemic.  
Continuous delays in timely communication and reporting of emerging zoonotic disease outbreaks is evidence of weak One Health systems to respond to potential zoonotic health threats. (2,3) As surveillance remains key to global health security, platforms such as the One Health Early Warning & Response Systems (OH-EWRS) have been developed. (3) In Ethiopia, similar tools have proven helpful in improving early detection of zoonotic disease; however, challenged by the siloed nature in which different one health sectors function. (4) Resilience community health systems are achieved through governance, coordination, community engagement, as well as health systems infrastructure and resources. (2,5,6) By investing in disease prevention through the One Health approach, it is possible to return 86% on investment from outbreak costs. (1) Therefore, strengthening collaboration between sectors on health matters is imminent for pandemic prevention and stable communities. 
Rwanda operates a decentralized health system that heavily relies on Community Health Workers (CHWs), youth volunteers, and Local leaders who significantly contribute to community health development and education. Each village typically has four CHWs linked to the nearest health center and is currently integrated into the national health information system, strengthening linkage to health posts. (7,8) On the animal health side, services are delivered through veterinary technicians and community animal health workers (CAHWs), particularly in remote areas, under the supervision of district veterinary officers and the Rwanda Agriculture and Animal Resources Development Board (RAB). Despite their existence, they function in silos, make little use of surveillance data, have inconsistent reporting, and have limited skills. (9) Surveillance in animal and environmental sectors remains inadequate, delaying the early detection of diseases such as foot-and-mouth disease and Rift Valley fever, which can be transmitted to humans. (10) Effective coordination among these sectors is crucial for timely outbreak response and prevention. Moreover, inadequate collaboration among the sectors undermines the management of cross-cutting health risks. (11,12)
Key gaps in Risk Communication and Community Engagement (RCCE) interventions include a lack of intentional integration of the One Health approach due to the absence of coordinated information sharing and joint planning among human, animal, and environmental health actors at the community level. (12) Lack of uniform and targeted messages to resolve community members' concerns during outbreaks contributes to misinformation, rumors, and limited community involvement, early detection, and response, limiting the effectiveness of the One Health approach. (13) Low health literacy, particularly in rural areas, and mistrust of some communities in health services often result in delayed care-seeking. Cultural norms, beliefs, and social barriers, including those related to animals and the environment, reliance on traditional medicine, fear of side effects, stigma, gender norms, religious beliefs, and limited access to care, make it harder for communities to adopt preventive measures like vaccination. (14–16)
These challenges further compromise ongoing efforts, thus necessitating deliberate efforts, including strengthening both intersectoral coordination and community engagement for the promotion of One Health, hence improving health-seeking positive behavior at the community level, improving health literacy, and empowering communities to take proactive roles in disease prevention and response, which is recommended for resilient communities during outbreaks in all complexities. (1) Holistic and effective control intervention frameworks for stronger coordination among sectors, particularly at the local level, are essential to ensure timely communication, aligned messaging, and rapid joint action. 
Against this background, we applied the Human Belief Model (HBM) and the Social Ecological Model (SEM), which acknowledge that behaviour is shaped by multiple layers and factors. (17,18) Therefore, used these models to identify knowledge, attitudes, norms, and behaviors shaping outbreak preparedness and response in Rwanda. Thus, we assessed strategies to strengthen Rwanda's health systems to enhance community resilience for outbreak prevention and response through the One Health approach in six districts. 

Methods 
Study design 
We conducted a descriptive, qualitative study. This design was selected to allow room for the researchers to focus on the voices and meaning in detail provided by participants; a rich yet direct account of lived experience. (19) Grounded in behavioral science, combining the HBM and SEM Models to examine how knowledge, attitudes, norms, capability, opportunity, and motivation interact across individual, household, community, and health system levels to shape behaviors in outbreak prevention and response. We reported our findings following the standards for reporting qualitative research (SRQR) guidelines.

Study setting 
We conducted this study in six high-priority districts of Rwanda: Kayonza, Rulindo, Nyaruguru, Nyanza, Rusizi, and Rubavu. Districts were purposefully selected based on outbreak risk, cross-border dynamics, and prior epidemic experience to generate actionable insights for strengthening Rwanda’s health system resilience. 

Study population and recruitment 
Purposive sampling was employed to select knowledgeable participants, thereby ensuring representation across human, animal, and environmental health sectors, gender, and community roles. All participants had to be at least 18 years old. Participants were drawn from multiple levels (facility, district, community, and technical partners) to ensure diverse perspectives. Efforts were made to include participants from urban, peri-urban, and rural areas as well as women and men in an equitable. 

Data collection instrument
We developed interview guides through evidence from literature, experts’ guidelines, while having in mind the HBM and SEM for data collection. This allowed the exploration of insights while placing individual behaviors within household, community, and health system contexts. 
The guides were translated from English to Kinyarwanda by a qualified translator, back translated to English by a separate translator for consistency and flow.

Data collection
We collected data in the month of October 2025 using In-Depth Interviews (IDIs) in each of the selected districts, equally distributed across all. Data was supported by two Focus Group Discussions (FDGs) in each district with up to 11-12 participants. The interviews were conducted by trained and experienced social scientists, fluent in Kinyarwanda. All interviews took place in private locations to ensure comfort and confidentiality, lasting 45-130 minutes. Each interview session began with an explanation of the study aims, voluntary participation, and the informed consent process. With participants' permission, interviews were audio-recorded, and field notes were written afterwards to capture contextual observations and reflections. 

Data management and analysis

Interview audio-recordings were first transcribed verbatim in Kinyarwanda, then translated into English by experienced translators. Data management and analysis were supported by Dedoose, which facilitated systematic coding and retrieval of textual data. Analysis was conducted using a thematic framework analysis approach. (20) The analysis process began with data familiarization, which entailed reading transcripts multiple times and listening to recording memos to capture initial impressions in addition to weekly debriefing meetings. This was followed by line-by-line coding, using short labels. Both inductive coding, which allowed themes to emerge directly from participants’ narratives, and deductive coding, guided by the models and literature. A working analytical framework was then developed by bringing together similar codes and categories to explain the One Health approach within the Rwandan context while looking for points of convergence and divergence.

Reflexivity 
We employed several strategies to enhance rigor and trustworthiness. Credibility was supported through peer debriefing, whereby the research assistant and the research team engaged in ongoing discussions about coding decisions and emerging interpretations. Triangulation was achieved by analyzing both the IDIs and FGDs, allowing convergence and divergence between perspectives explored. 

Ethical considerations 
We received ethical approval for our study from the Rwanda National Ethics Committee (IRB00001497 of IORG0001100). Participants were fully informed about study objectives, procedures, potential risks, and benefits. Informed consent was obtained before interviews. Participation was voluntary, and withdrawal was permitted at any time. Confidentiality was protected through pseudonyms and secure storage of digital files. 

Results 

Participants socio-demographic characteristics 
In a total of 143 participants, the majority were male, n=82 (57.34%), and were likely to be aged between 31-40, n=62 (43.36%), or 41-50, n=36 (25.17%), figure 1&2. Almost half of our participants had an A0 certificate of education, n=64 (45%), followed by those with an A2 certificate of education, n=26 (18%), figure 3. Most participants were either working in the veterinary sector n=10 (7%) or simply community members n=9 (6%), figures 4.
In the IDIs of 36 participants, more than half of the participants were male, n=27 (75%), and in the age group 31-40, n=15 (41.67%), figures 5&6. Regarding their professions, Integrated Disease Surveillance and Response officers, Private Sector Federation members, and Environmental Officers had the same frequency of participants, n=6 (17%), figure 7, while most participants had A0 educational level, n=23 (64%), figure 8.

















Emerging themes from IDIs and FGDs on the current state of the One Health approach 
Access to Services (common in both IDIs and FGDs)
Most participants in the IDIs mentioned distance as a reason they would stay home, citing the time it takes to get to health facilities, as well as competing priorities, leading to unhealthy practices such as home delivery. Some of them informed us lack of information about diseases and the unavailability of health insurance, coupled with dissatisfaction with services, behavior of health care providers, long waiting time, supply chain issues, and disability support infrastructure, which make some groups of people not go to the facilities. Participants accepted that not all members of their community, especially foreigners, might have health insurance, which could limit access. 

“What I can add to what impedes the community from reaching out to the health facility is the dissatisfaction with services. Indeed, you find that there are no specialized medical staff particularly in local health facilities. Those who have RAMA, one of the health insurance scheme, are treated by doctors while ordinary people do not trust who treat them that they find have no much experience, they do not trust either the way samples are taken, results given in local health facilities. Additionally, there is insufficiency of medication in these facilities. All these constitutes challenges. People complain about waiting for long to get services at health facilities and this is not their fault. They complain about the shortage of service providers at the health center where only one staff works in five services. Those who came to get treatment for a wound, those who came as OPD do not get served and rather care is given to pregnant women. As a result, those who come for other treatments end up deciding to go back home without being treated because there are no service providers.” Juru

“I would say that someone may not go to see the doctor because they don't have everything they need, for instance, old health centers that can’t accommodate those with disabilities due to the lack of appropriate bathrooms or pathways. As a result, they might not reach out to the facility for they are afraid that if they have to for long hours, they won’t be able to get what they need for instance using the toilet and may result into seeking traditional medication due to not being able to be accommodated by the health facility. Thanks” Bosco

Nearly all informants in the FGDs thought that health care access in Rwanda is not a major issue, especially with the existence of the community-based health insurance “Mutuelle de Sante” allowing them to pay a small amount for accessing a wide range of health care services. A few participants acknowledged that although some diseases are not currently being covered in the insurance scheme, officials are making efforts to advance. They identified a few cases of mistrust and highlighted that when community members do not trust health facilities, they do not go there, especially for those who live far from the health facilities, and, coupled with the inadequate resources as well as long waiting hours, they depend on self-medication.
 
“First, to improve citizens’ health knowledge, ….. Secondly, we need to continue bringing health services closer to citizens. When people have to travel long distances for treatment, they may end up staying home and becoming severely ill. Also, continuing to improve community-based health insurance services helps citizens. Another important point is improving the quality of services we provide. If someone comes to the health facility and waits for three hours, arriving in the morning and leaving at 8 p.m., this discourages them, and next time they will seek alternative ways of treatment instead of coming to the health facility. So improving service quality, ensuring ambulance services arrive on time when they need them, and bringing services closer to the people is essential.” Health Promotion and Disease Prevention Officer (IDI)

“There are many needed tools. Currently available equipment is insufficient. Medical and other essential equipment are limited, and trained personnel are also needed to operate them properly…….. at the community level………. For example, thermometers to measure temperature, basic medicines, and first aid kits including pills, bandages, and other essential items that could help a person or households of up to ten people manage minor health problems. Having a community health worker or advisor at the local level would also be very helpful.” Health Education Officer

Knowledge (emergent mainly in FGDs)
Community members have very basic knowledge about priority diseases in Rwanda, including those of emergencies, but they demonstrate a mixture of concepts and understanding of things, such as providing wrong examples and preventive strategies for some diseases. Many of them referred to COVID-19 as the public health pandemic that helped them learn about epidemics. They referred to it as their beginning, starting to understand the importance of proper hygiene and proper maintenance of animals and where they live, and the correlation between animals and humans in terms of disease transmission. Despite all, less than 20% acknowledged the environment as a pathway for disease transmission. 

“Among these diseases, I would choose COVID-19. It is an airborne disease; a person can breathe or cough, and so, this is how an infected person can spread it and infect others. Its symptoms include fever, headache, and respiratory problems. As you know, COVID attacks the respiratory tract and therefore, COVID makes the respiratory tract blocked and malfunctions. Fever and headache are the main symptoms of COVID.”  Dudu

“Usually, villagers know that infectious diseases are deadly. So when they find someone in their place who has shown symptoms or after confirming that someone is infected, they isolate them. They say that the disease is contagious and that is why the infected people are put in quarantine. They know that it is a disease that is easily transmitted, even though they are not aware of how it is transmitted. They say that someone who has been diagnosed with that disease, for it is an epidemic, can cause problems in the community where they live.” Ineza 

Attitude (emergent mainly in FGDs)
People believed that proper water management would decrease diseases caused by the consumption and use of dirty water. Some also associate it with diseases like malaria and dirty water. Community members also still has wrong understanding of the educational content shared with them, with some believing that it is only when an internal organ of an animal is touched that disease transmission, such as Mpox happens.  

“The perception among the population about epidemic diseases is that when there is an outbreak, they feel like it is just a scam and take the disease a political motive for something else. As a result, you find that the measures that have been put in place are not immediately understood by the population due to the different perceptions that exist. We have seen it especially with COVID-19 whereby it was realized that people had wrong perception during vaccination campaigns because of some wrong information that was spread. Therefore, in implementing COVID-19 prevention measures was difficult, especially for local authorities to make the population follow the measures that were established. Thank you.” Jimmy

“Poor management of public water points can negatively affect our community. For example, when the water sources are damaged, weeds may grow, and stagnant water may accumulate, creating breeding sites for insects that spread diseases. So, if these water sources are not properly maintained, they can negatively impact people’s health. In rural areas like ours, most people, whether this is due to negligence or it is just a habit, they do not consistently wash their hands. Sometimes, even when handwashing facilities are available, people go to the toilet and walk away without washing their hands. It really requires continuous education and public awareness campaigns. People know that handwashing is important, but proper practice is still lacking. In rural areas, only a few people consistently follow this hygiene habit. Thank you.” Ange

Practices (common in both IDIs and FGDs)
More than half of the participants highlighted that basic hand washing practices with water and soap were a tradition followed properly during the COVID-19 pandemic and highly influenced community members’ practices. Given the relapse in the pandemic, hand sanitation has become an issue regardless of people knowing its importance. This is being paused by several factors, including inadequate regulations on its continuous implementation, damaged handwashing stations, and a lack of interest from community members.  Half of them further revealed that they used different media to report health events to their communities, including the use of free toll and peers to transmit the information when not comfortable doing so themselves. About 45% of them also mentioned that people still consume dead animals, even though they do not know the cause of their death, under the pretext of the love of meat, even though being a practice strongly discouraged. 

“Poor management of public water sources has serious consequences. When these sources are poorly managed, the water may become scarce, forcing people to drink unsafe water, which can cause intestinal diseases such as worms. That’s why we encourage everyone to take good care of them (water sources).” Jack

“Rwandans love meat so much, and so when a cow dies of unnatural death, the authority chooses to bury it, but the next morning, you find people have exhumed the dead animal to eat it. I remember the time when a child took 2 dead chickens and brought them home and fed the whole family. As a result, the family members died. This was revealed by the only surviving child who didn’t eat that meat, so in our culture, some people do love meat so much that they can’t stand not eating an animal that died unnaturally. I think maybe it’s due to poverty that they love meat, or maybe they simply love it, you just can’t tell them that a cow or goat died unnaturally, and then they cannot consume it.” Munezero

In the IDIs, program implementers pointed out that practices of recommended health behaviors are being breached by community members for different reasons, including competing priorities. Some also mentioned that habits such as keeping livestock inside the house have decreased because community members have been mobilized, but continuous awareness is needed to eliminate such practices. 

“No, most people do receive the information. The problem is mainly about their living conditions, which make it difficult to make good use of the information they receive. For instance, in rural areas or semi-urban areas, you find bars and restaurants that don’t follow hygiene regulations, even though they’ve been informed, they see those regulations as a way of interfering with their businesses.” Environmental Health Officer (IDI)

Shared and collective norms (common in both IDIs and FGDs)
Three-quarters of our FGD participants mentioned fear of either being isolated as a result of being suspected of having a disease case or fear of vaccine side effects of vaccines, mostly due to misconceptions and myths around them. This is worse as some believe diseases, such as Rift Valley fever, are caused by evil spirits, delaying going to the hospital and buying into rumors, including those saying people are turned into a goat after being vaccinated. Almost all participants accepted that culture also plays a role, including greeting styles that require hugging and handshaking as a way of demonstrating concern or respect.  

“Another factor is fear of vaccines. As she said something about beliefs, for example, during COVID-19, some people thought vaccines would have side effects, such as causing infertility or other health problems. Such misconceptions discouraged people from seeking medical care.” Participant

“I don’t know if I can share something that once happened to us. When we were going to get vaccinated against COVID-19, I was in a sector uphill near the forest, here near the Muganza sector. The people who were vaccinated first were leaders and health workers because they met many people and needed protection from infection. When we went for vaccination, they started with a woman who had come to help another woman who was giving birth. Then, they vaccinated her, and she left. I don’t know who spread that rumor, but since the health center is near Kamirabagenzi market, someone went there and said, “A doctor named so-and-so, I won’t mention the name, vaccinated her and now she has turned into a goat grazing in the field!” (Others laugh loudly.) Let me tell you, the market at Kamirabagenzi closed immediately, and people went to the health center looking for that doctor, but he wasn’t there because he had gone to assist the woman giving birth. The situation became chaotic at the health center as people were saying, “Show us if it’s true, show us that doctor!” The vaccination process had to stop. After about four or five hours, luckily the doctor returned and explained to everyone what had really happened, and the woman who had accompanied the patient also told them what had taken place. I want to tell you, if that doctor had not returned, the vaccination campaign would have completely failed. Thank you.” Byiringiro

The majority of our informants agreed to the fact that there exists misinformation and ignorance among community members, stemming partially from the Rwanda culture, making community members rely on prayers for obvious diseases that should be cured at health facilities, which could make matters worse for them and the people around. As such, some health facilities have identified this as a problem and have embarked on the identification of rumors by actively collecting, analyzing, and addressing them to prevent misinformation and panic. 

“Rumors exist, but here at the hospital, well…, we do not neglect rumors. We take the rumors, we analyze them, we look at them... we analyze them. Because the information we receive, the reports they give us, and the alerts, what they say could be a rumor or the truth. Therefore, we do not neglect them; we analyze them and even go out to the field (terrain) if necessary (ehh). It is understandable that rumors can harm the community in one way or another. (Uhh) They can cause people to panic and worry, and they might do other things, which have negative consequences (iii) and other negative impacts. But we try to analyze them, and if we find that they are not true, we dismiss them and then provide the correct information. Especially concerning rumors (ahh), there was a recent one, I think in Kamonyi. They were saying [laughs] that men's reproductive organs were swelling and disappearing…….” Integrated Disease and Surveillance Response Officer (IDI)

Communication of Health Information (common in both IDIs and FGDs)
Community members acknowledge the use of different mass media communication channels to inform the community on health events, including diseases mode of transmission, signs, symptoms, and prevention methods. Commonly cited means of gaining information were the radio, since more than 50% of households in Rwanda have one, town criers with their megaphones for announcement as they pass very vital information, and the youth. 
They informed that the educational materials are easy to understand, however have limited information on the consequences of certain behaviors. Even though it was mentioned that health information is available, some participants reported that many people lack information due to the level of understanding, and this plays a role in proper reporting and prevention strategies.  

“There are many factors, as it was said, but one of the main ones is people’s mindset. Some citizens find it difficult to understand the consequences of the things they are told. There are also other reasons we observed during COVID-19, like quarantine, as people still had to struggle to find something to eat. Some ignored the restrictions to go outside their homes and would leave them to look for a livelihood because they felt that staying home without any support would lead to starvation.” Participant

“We have often seen health services during epidemics. This is because, first, information would be shared to make people aware that the epidemic exists, then they would be informed about how it spreads and how to prevent it. That helped people protect themselves, since they understood the nature of the epidemic and how it was transmitted, which reduced its spread and, in turn, decreased the number of people who died from it. Thank you.” Ineza

IDIs also revealed that these pieces of information should be delivered within the community, right down to the thinnest communal setting. They further explained that all information to be disseminated to the population should not come from district offices or high-level health authorities such as the Rwanda Biomedical Center, but rather originate from the community. They also emphasized that those who communicate the information at this level sometimes lack adequate expertise. Thus, they emphasized the timely availability of health education, communication, and education materials as well as the support needed. Furthermore, they highlighted the importance of timely communication and dissemination of health messages to enable action. 

“What they should focus on is delivering the information on time. They should communicate as soon as an issue arises and ensure it reaches the intended audience quickly, and this should happen early enough. I would emphasize the timely dissemination of information. Whether the message is about prevention or about measures that need to be taken, it should come early, and the necessary materials or supplies should also arrive on time to help Rwandans protect themselves.” Environmental Health Officer
To detect diseases, people must first know about them. They need to know which disease is likely to occur based on where they live. Someone in Bugesera does not face the same disease threats as someone elsewhere. But when programs are designed from Kigali or other central levels, the message is given broadly. If they identified specific diseases likely to appear in Nyaruguru, for example, and provided information tailored to that epidemiological reality, it would help a lot. To strengthen community participation, there should also be frequent community dialogues, meetings where residents gather with leaders. The challenge is that sometimes leaders need to talk to people but lack knowledge about the disease. Technical staff should accompany leaders and take time to explain issues properly, especially when addressing community concerns. If they do so, the information will be correct and complete. Health Promotion and Disease Prevention Officer (IDI)

Gender and Vulnerability (emergent mainly in FGDs)
Our data revealed 90% of our participants accepted that there is an unequal role among women and men in the community in holding health, including hygiene safety. They mentioned that women maintain cleanliness and proper hygiene around the house and in a family setting as opposed to the man basically due to culture. As a result, women take a larger share of responsibilities. 

“I also wanted to add that the way preventive measures are implemented in families depends on the relationship between the husband and the wife. When there is no harmony, prevention won’t work well, but when a family works together, everything goes well. Indeed, men aren’t always around, but the strictness of a man even when he isn’t around is needed. In my views, a man plays a big role but as my colleague has said a woman is the one to implement it, but all this depends on their unity and how they get on. When there is no cohesion within a household, such measures cannot be implemented as the family members also do not work together. Thank you.” Bosco

“As an example for COVID-19, the youth kept strongly proving that there is a generational difference issue. There are youth, there are adults. Adults are slow to understand what an epidemic is, but the youth understand it immediately. But, when you talk to an adult about handwashing, they will tell you how they used to take you with them when working in their farms and you would be left down crawling on the ground eating mud but that didn’t stop you from growing into someone wealthy and strong. But a younger one will immediately understand what is said.  So I think that youth has a very big role to play in the fight against infectious diseases. Thank you.”  Jimmy

Perceived Risks and Normalization (emergent mainly in FGDs)
Half of the participants perceived that they are all vulnerable to infection, explaining why they take hygiene practices carried out during community clean-up days, commonly known as Umuganda to help disease prevention. Whereas, the rest, though community members are not cautions of their health as some families despite having all it takes to maintain good hygiene they would still not use them because they don’t value maintaining their health.

“Another thing I wanted to add to what my colleagues have said is lack of awareness about how to maintain health. You may find a household that actually has the means like soap and water in the house, they can afford face masks and other things that can help them prevent disease during outbreaks but you see that they don’t use them properly simply because they don’t value them. For example, a father comes home from work having been in close contact with many people even if there’s an outbreak, or even if there isn’t but they don’t take any measure. Indeed, prevention is better than cure as they say. For instance, if it were to be cholera which is a result of poor hygiene we should wash hands with clean water regardless of what we have been doing all day and this should be the crucial information that one has to have. The same applies to a mother who’s breastfeeding who acts like she is not informed even with no education she can be informed from different radio stations or news programs but they still don’t value maintaining their health. This is the reason why in meetings, small things that can harm people and disrupt their lives are worth talking about. It should be mentioned that if you wash hands, that will prevent you from not only infecting your child when breastfeeding but also yourself. Such things will help us change people's perceptions. Thank you.” Aline

Economic realities and livelihood constraints (common in both IDIs and FGDs)
Participants in the FGDs felt that, due to daily financial demands, people tend to underestimate the importance of health interventions and access to healthcare because they believe that prioritizing health issues means not having enough money for food. This happens as some of the health measures interfere with sources of livelihood leading to ignoring these measures or taking these measures lightly.

“sometimes what makes people not follow preventive measures, for example during a certain epidemic, is due to financial capacity. Taking the example of COVID-19, if someone owned a bar and that bar was their only source of income, they were asked to close it, someone owned a taxi and was asked to carry only half the usual passengers so due to that financial capacity what I made a living from was halted. Even business owners and shopkeepers were told to meet new requirements. These were burdens they couldn’t afford. that sometimes the very people who were supposed to enforce the rules the “eyes of the public” or who could be exemplary were not following them during COVID. For example, bars were ordered to close down, but you’d find that some local officials still went to drink secretly, which made others open their bars thinking maybe they were just being deceived.” Alice

In the IDIs, we gather this also affects and cause delays in outbreak reporting fueled by lack of transportation, airtime, and mobile data, limiting timely communication of health events.

“The challenge that may arise when reporting an outbreak is mainly related to lack of transport. Sometimes a person cannot reach the place in need on time. If you do not move quickly enough to inform the people who need to be aware of the issue, the disease can spread to many others. Not reaching the area on time may be due to poor road conditions, disasters that have destroyed a bridge, or some other incident. That is a challenge that can prevent early communication of the message. That is one of the main issues. Or sometimes (I: mhm) A resident may run out of mobile data or airtime and therefore, fail to alert others that a certain problem has occurred. Those are the types of challenges I see that may prevent issues from being addressed quickly, among others.” Environmental Health Officer (IDI)

Change readiness (emergent mainly in FGDs)

The Government has set rules and regulations that help maintain good health for humans, animals, and the environment. These serve as guiding principles for regulating activities that promote orderliness. They demonstrated that community behavior change results from a combination of mindset and social reinforcement.  That is, incorporating awareness campaigns to address shared norms, but also implementing sanctions and sharing of lessons, helps the community gradually adopt desired behaviors. 

“The Rwandan government is good. It really pays attention. There is already a policy that livestock should not wander freely. That law has been around for some time. Yes, people sometimes fail to respect it fully, but if all livestock were kept in sheds, everything would improve. You all know that pigs go out at 6 a.m. to look for what they will eat, goats also wander outside, and sometimes dogs kill them and eat them. …………….” Byiringiro
“Thank you very much. When we are doing awareness campaigns, we never lack people who interfere with those campaigns. But often, the media is already involved. If we are on a program telling community members to take preventive measures, let’s say for COVID or any other outbreak, another community member may go behind and try to show that what we are doing in the campaign doesn’t matter, and they contradict us publicly. That person is then sanctioned. They may be disciplined, taught, or even fined. We can impose a monetary penalty, and they pay it so that it serves as a lesson. And this is done in practice, and you find that most people progressively reduce to behave like that (hum).” Grace
Power and leadership (emergent mainly in FGDs)

Our participants said that local leaders/authorities play a role in informing and educating the community, which is done through household inspections, community gatherings (inteko z’abaturage), which strengthen health promotion and overall community health and wellness. Additional local leaders/authorities were said to also play a role in hygiene monitoring by doing inspections of places where people gather, such as bars, supermarkets, or live. These leaders were also said to help the health sector with campaigns on different health aspects.

“In the responsibilities of local government, there is also a role for awareness campaigns. So, whenever there is an epidemic, those campaigns must be intensified (someone opens a door), it is part of their responsibilities as local government or other government institutions. So, I think the role of local government in strengthening health promotion is very important, and this gives good results, because those are the people the community listens to. Thank you.” Mutijima

Coordination and integration gaps (common in both IDIs and FGDs)

Nearly all participants in the FGDs believed there is a strong connection between human and animal health, and because some animals live close to humans, they can transmit diseases, demanding effective collaboration between sectors. However, about 90% of participants acknowledged that One Health partners (human, animal, and environmental health) never meet to plan and discuss health matters. They additionally said that rarely do these sectors meet, yet working together will be much more beneficial to the Health.

“What they said is true. But I want to add that at all levels, starting from the village, then the cell, then the sector, then the district, then from the district to the province, and up to the ministries, I think they should all work together because they complement each other. This should be the same way as we have elections in village where we say: “This one is in charge of development, this one is in charge of the environment,” it means that at the district you have a veterinarian, someone responsible for the environment, and a doctor. These sectors are not only responsible for responding to epidemics; they should all come together, meet, and be like one team so that they complement each other. Each one should work on what concerns them, and together epidemics can be prevented.” Mahoro

We deduced from the IDIs that coordination of One Health activities is not the norm, but policies and guidelines on this exist. The sectors do not often come together since there are few specific activities bringing them together, and no proper structure that facilitates the collaborative function of these sectors. Additionally, a lack of awareness of how the sectors can work together was identified. Some participants further stipulated that there is some level of collaboration; however, not under the umbrella of the One Health approach. Some reasons for silos' functioning were identified as workload and immaturity of the sector. 

“We work based on national priorities that already exist” Director of Health 

“Thank you. The first hindrance, or I’m not sure whether to call it a hindrance (hmmm), is that there are no formal guidelines that define how the sectors should collaborate (hmm). Yes. That is one point: the absence of guiding policies. The second point is insufficient awareness among staff. Each person tends to think only about their own sector and feels their responsibility must be carried out independently. Yes. Lack of awareness about how the sectors could work together for greater impact is another issue. People did not yet understand that although each sector has its own responsibilities, collaboration between them would produce better results.….” Health Promotion and Disease Prevention Officer

“What they add is the ability to address the challenges we talked about, ensuring that the citizen has good health through the awareness during those multi-sectoral meetings, different meetings, or in various trainings. Here at the district, we have a health unit, and those working in this unit play a role in training people in health-related matters. We also have an agriculture unit, which includes veterinarians, and these veterinarians conduct meetings with livestock officers. So that’s another complementarity you mentioned earlier. You find collaboration where the environmental or forestry officers also intervene, and we collectively address issues related to environmental protection. So, the impact is that these activities continue to raise awareness among many community members, who then implement the recommendations. For example, a resident is advised: “Your cow needs to be treated at this time; if you notice it isn’t grazing well, consult a veterinarian so that it remains healthy and doesn’t die. It is done by highlighting that the cow is valuable as it provides milk and money., and with money you can send the children to school and the children get healthy…” It provides a positive impact when community awareness is raised.” Environmental Health Officer (IDI)
“For disease prevention and outbreaks, when I look at how our structures are built, at the higher levels I would say that things are well organized. But at the lower levels, starting at the district, the structure is weak. At the national level, there is a well-established task force that includes everyone: health, environment, agriculture, and different ministries. When they anticipate issues like flooding, they work together. These structures exist at upper levels, but as you go downwards, their strength fades.” Health Promotion and Disease Prevention Officer (IDI) 

Data convergent points

We identified key data convergent points between the IDIs and FGDs to include access to services, economic and livelihood constraints, coordination and collaboration gaps, communication of health information, shared and collective norms, as well as practices. Table 1 summarizes these findings.

Table 1: Joint display points  
	Themes 
	IDIs Findings
	FGDs Findings
	Integration interpretation

	Access to services 
	Insurance cards are available, but not all have them, including foreigners, and dissatisfaction with the services provided.
	Health insurance covers most services, but other factors, such as distance to some health facilities.
	In both strategies, participants agreed that the government has made efforts to increase access to services, including health insurance, but the demand and supply factors  impact access

	Economic and Livelihood Constraints
	Personal financial issues
	Communal level survival norms
	Seeking means to survive counteract health interventions  at  both the individual and structural levels

	Coordination and collaboration gaps
	Personal financial issues
	Sectors and policies exist, but no joint action or collaboration exists
	The one health approach exists in Rwanda, but its practicality in real life is not yet holistic

	Shared and collective norms
	Personal beliefs and fear
	Communal ways of viewing health interventions
	Community members' individual and collective beliefs, including rumors, affect the uptake of One Health interventions

	Communication of Health Information
	Acknowledged the presence of the act but suggested options for comprehensive community knowledge, understanding, and action
	Indicates the gap in the process and suggest way forward
	Health information and communication  in terms of One Health is available, but must be augmented to impact health at the core

	Practices 
	Limited resources and dying out of pandemics
	Lack of interest from community members
	Community members do not continuously act according to recommendations once sessions elapse. 




Discussion

The findings from our study produce valuable programmatic facts for policymakers and One Health actors in Rwanda and similar contexts. Our findings from the conducted FGDs and IDIs suggest that structural and behavioral factors, including coordination gaps, access to services, economic constraints, as well as rumors and misinformation, have enabled an understanding of the barriers and facilitators to the One Health approach in Rwanda. 

Our results demonstrated a siloed functioning of the One Health sectors. This aligns with a prior study, which highlighted that the operationalization of One Health has been widely seen as a theoretical concept hindered by structural drivers' dysfunctions, including competition for resources and vertical systems, that maintain the status quo. (21) These realities explained the findings in our study, coupled with existing administrative settings that are simpler than genuine engagement of the human, animal, and environmental health sectors to cross existing bottlenecks and work in an integrated fashion. One Health data surveillance policies are operationalized, emphasizing the need to create frameworks and health systems that allow organizational collaboration for effective governance and operation. (22,23)

Our evidence demonstrated the role rumors and cultural norms play in impacting behavior change and uptake of interventions. A systematic review on community engagement in One Health clearly highlights how ineffective and uncoordinated involvement of stakeholders continues to limit uptake. (24) This message delivery system has created room for rumors, similar to those in our context. Health authorities might have failed to earn the trust of community members in their risk communication and Community Engagement Strategies. (25)
Our findings have holistic implications as they strengthen the argument that effective responses must operate across socio-ecological levels rather than focusing narrowly on one sector or at fragmented levels. (23,26) First, to improve equitable access to health services and strengthen community utilization of health system infrastructure, it is essential to engage and empower frontline workers, including Community Health Workers (CHWs), to actively drive community action rather than merely deliver information. Additionally, reinforcing and establishing community feedback mechanisms and facilitating regular dialogue sessions would enhance responsiveness and accountability. As a result, physical, financial, and communication accessibility should be assessed in a pilot district, and clear “report cards” should be published to highlight barriers faced by vulnerable populations.
Secondly, to address community members’ limited knowledge, attitudes, and practices while building on lessons learned from past epidemics to strengthen broader health literacy, implementing organizations should integrate lessons from COVID-19 into community health education programs. They should also use community dialogue sessions and CHWs to reinforce understanding of epidemic preparedness and its importance by providing actionable messages that explain why adopting recommended practices is beneficial, while emphasizing the impact these actions have on daily life. Therefore, developing targeted health education sessions on One Health and identifying priority diseases is important. These should be accompanied by well-tailored culturally adapted health messages that promote safer greeting practices during outbreaks while involving youth groups (in and out of schools) in health campaigns and peer-education sessions. Furthermore, all implementing partners need to shift CHW training from message delivery to participatory engagement by equipping CHWs with facilitation and motivational interviewing skills and establishing protocols for upward reporting and smooth addressing of community concerns on trust and rumors. 
Thirdly, while addressing barriers to health insurance enrollment and coverage through the assessment of challenges to Mutuelle enrollment and the organization of targeted awareness campaigns led by CHWs and local leaders, it is vital to establish District One Health Committees with defined meeting schedules, pooled budgets, and shared performance metrics. This will ensure cross-sector collaboration and accountability at the level where it matters most. 
A key strength of this study is its multi-perspective design. Bringing together community stakeholders and community members facilitated the production of a rich and multi-level understanding of the one health ecosystem and the forces shaping it in Rwanda. Thematic framework analysis facilitated both deductive and inductive insights while maintaining analytic rigour, ensuring that findings remained grounded and were coherently organized within the Health Belief Model and the Socio-ecological Model. Also, the inclusion of thick description preserved the systemic context of lived experience, reducing the risk of overly reductive policy interpretations.
However, there are limitations that should be considered. Primarily, the data rely on self-reported accounts of the One Health approach and are therefore susceptible to social desirability bias, where participants might have provided certain responses to please the researchers or even to protect their interests. (27)
In the Rwandan context, where the One Health concept is fairly new, and data had several points of convergence, the direction of bias could plausibly differ, potentially inflating reports of very early knowledge and collaboration in the One Health sector and practice. While our study findings are deemed rich, the interpretation of the findings should be done cautiously. In addition, the purposive sampling approach, capturing participants only from six districts of Rwanda, makes our results analytically rather than statistically generalizable. (28) Despite these constraints, our study offers a detailed account of the One Health approach that has remained underexplored in-depth in public health literature, providing a strong empirical foundation for context-sensitive practice.

In conclusion, the One Health approach in selected districts of Rwanda is best understood as part of a wider social ecology rather than as a set of isolated sectoral levels. Findings from this assessment provide a critical foundation for identifying behavioral and systemic gaps and facilitators towards the One Health approach. Bottleneck challenges on resources and limited engagement of community members continue to promote health insecurity. Therefore, district-level coordination and accountability, as well as training of community health workers to listen and engage community members, will enhance the One Health sector of Rwanda.
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Figure 7: Occupation
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Figure 1: Sex
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Figure 2:  Age
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Figure 3: Level of Education
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