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Abstract 

The One Health (OH) approach is becoming popular across the globe, and some countries 

are underway to implement it. For the effective implementation of OH, the 

operationalization of intersectoral collaboration (ISC) is essential; however, there is a lack 

of evidence available on factors affecting the degree of collaboration and strategies to 

enhance it. The factors affecting ISC operationalization are further multifaceted by the 

health system structure and its degree of resilience. With the dynamic changes of health 

system resilience and destabilization at the interfaces of the human-animal-environment, 

the implementation of OH is becoming mercurial. Therefore, the Research to explore 

Intersectoral Collaboration for One Health Approach (RICOHA) study attempted to 

understand the health system complexity for operationalization of ISC with the help of a 

systems approach.  

The RICOHA study used mixed-methods, where both qualitative and quantitative health 

system data were collected between September 2018 to October 2019 in one of the 

western cities of India, Ahmedabad. The exploration process started with the prioritization 

of diseases followed by a bottom-up approach data collection process. The data was first 

collected from the community level (supply-side: health system actors and demand side: 

households) and progressed upwards to the provider level (clinicians such as physicians, 

veterinarians) and then to the administrative level with managers, decision-makers, 

program coordinators from the human and animal health system. The qualitative data 

were collected through key informant interviews, focus group discussions, participatory 

workshops, vignettes, and modified policy Delphi method, to prioritize diseases, 

understand the current degree of collaboration, and to document what factors influence 

collaboration. The quantitative data was collected through cross-sectional surveys to 

understand the network cohesion of the health system actors and to capture the zoonotic 

disease awareness level, including the practices. The software packages used were Atlas. 

Ti version 7 for qualitative data, R version 3.4.1 for quantitative data, UCINET 6 for 

network data, and Sensitivity Model of Vester to explore the system factors.   

The RICOHA study prioritized zoonotic diseases such as rabies, brucellosis, avian 

influenza (H5N1), influenza A (H1N1), which require collaborative efforts from the human 

and animal health system for its effectual prevention and control in the local setting of 
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Ahmedabad, India. This research explored all potential OH actors across the three health 

system levels (i.e., administrative, provider, community) from the human and the animal 

health system. In addition to the presence of the city level actors, there was another layer 

of administrative actors of the top authorities (either from district/state/nation) found to 

have an integral role in decision making in the prevention of zoonoses. Although the 

administrative actors of the human and the animal health system have collaborated as 

instructed by the top authorities during outbreak situations, there was a low network 

cohesion during non-outbreak situations. In addition, there was low interest in 

collaborative activities among the actors of the provider level, and the private and non-

governmental actors were not integrated into collaborative activities. As RICOHA 

identified a lack of community actors from the animal health system, the human health 

community workers' vibrant presence was investigated for the level of motivation to act as 

OH activists. Despite the low motivation among the community health workers, some have 

produced an interest in acting as OH activists if additional financial incentives are provided 

to them. Overall, there is low interest in ISC, and a low acknowledgment of the advantages 

of ISC has been documented in this study. ISC is instead considered a burden and would 

not be operationalized unless the top authorities were instructed to do so. However, in the 

short term, the third-party based ISC could be envisaged by addressing the micro enablers 

identified at the individual level. Whereas in the long term, level-based ISC is 

recommended after addressing the organizational and systemic factors identified in the 

local context. RICOHA study contributed both conceptually and empirically to the OH 

implementation process. The documented innovative ISC strategies from this study might 

assist the ISC operationalization process in Ahmedabad. In addition, the bottom-up 

approach of exploring a health system also envisaged a useful method in health system 

research towards developing the people-centered health system. Thus, this study 

concludes that not only ISC is needed for OH among the sectors pertaining to the human 

and the animal health system but also across the governance level for effective 

implementation.   

Key Words: Intersectoral collaboration, One Health, Zoonotic disease, Systems 

approach, Health system
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1. Introduction 

1.1. One Health approach for zoonotic disease prevention 

The recurrent emerging and re-emerging of zoonotic diseases are attributed to 

complex linkages at the interface of humans and animals in their shared environment 

[1,2]. The factors like ecological changes, human behavior, technology, and industrial 

development, breaking down the host’s defenses or public health control measures 

affecting the recurrence of  (re)emerging diseases [3,4].  Combating the burden of 

zoonotic diseases brings the momentum of ‘One Health’  (OH), which started as a 

concept [5,6], become an approach [7–9], and now became a movement [10,11], 

inspiring the ‘One welfare’ [12]. As there is not a single definition agreed upon globally, 

one of the most used definition is by the US Centers for Disease Control and 

Prevention (CDC). CDC defined “OH as a collaborative, multisectoral, and 

transdisciplinary approach-working at the local, regional, national, and global levels 

with the goal of achieving optimal health outcomes recognizing the interconnection 

between people, animals, plants, and their shared environment” (pg.1) [13]. Further, 

international institutions like the One Health Commission (OHC) [14], One Health 

Global Network (OHGN) [15], One Health Initiative Task Force (OHITF) [16], World 

Health Organization (WHO) [17], World Organization for Animal Health (OIE) [18], 

Food and Agriculture Organization of United Nations (FAO) [19] have also stated the 

similar key features of the OH approach. Among others, the key features are inter-, 

multi- and/or transdisciplinary actions, which require the collaboration among various 

actors in dealing with disease control or risk mitigation and promoting the health, 

wellbeing of humans, animals, and the environment [9,20,21].  

As suggested in the literature, the integrated risk management at the interface of 

humans and animals with their shared environment through the OH approach has 

certain advantages and benefits in the prevention and control of zoonoses [8,22]. 

Globally, some of OH initiatives documented both in controlling diseases like Severe 

Acute Respiratory Syndrome (SARS) or Ebola [23,24] and in preventing diseases like 

avian influenza or rabies [25]. The OH approach provides strategies to control the 

disease outbreaks and to prevent the transmission from animal to human or vice-versa 

[22,26,27]. Moreover, the OH approach also claims economic advantages in terms of 

marginal benefits against the minimal cost of such collaborative actions and structural 
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changes [28,29]. As the OH approach for zoonotic disease prevention and/or control 

addresses the interconnectedness of health with its social, ecological, and economic 

determinants, it aligns with the Sustainable Development Goals (SDGs) [3]. On the 

one hand, the involvement of multiple actors across multiple boundaries; on the other 

hand, the complexity of the interactions between humans and animals within biological 

and ecological dimensions make the OH approach challenging to implement [5,30,31]. 

1.2. Implementation of the One Health approach with the operationalization 

of Intersectoral collaboration 

The term operationalization is used for a process by which the OH approach would be 

effectively implemented. The implementation of the OH approach is broadly 

considered either for disease control [32], especially (re)emerging zoonotic diseases, 

or for risk mitigation [33] in considering the environment.  On the one hand, OH 

implementation relies on the collaboration across diverse sectors and actors [34]; on 

the other hand, there is a lack of understanding on the required level of integration due 

to differences in health system structure, responsiveness, and accommodative culture 

of the actors [35–37]. As the literature suggests, the stages of integration occur over 

time as a continuum [38], or process [39], or convergence [40], i.e., communication, 

cooperation,  coordination, collaboration, and coadunation describing the stages of the 

convergence [41–45], collectively considered as intersectoral collaboration (ISC). 

Figure 1 illustrates the graphical representation of the ISC as a continuum process. 

The WHO provided two definitions of ISC over time. In 1998, the Health Promotion 

Glossary defined ISC as “cooperation between different sectors of society, such as 

the public sector, civil society, and the private sector” [46]. In 2008, ISC was defined 

as “actions undertaken by sectors outside the health sector, possibly, but not 

necessarily, in collaboration with the health sector, on health or health equity outcomes 

or on the determinants of health or health equity” [47]. However, during the 

implementation of the OH approach, it is essential to have the right balance between 

autonomy and integration. Thus, understanding the current degree of convergence 

among the actors and developing ISC strategies to reach the next levels of integration 

over time is essential.  
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Figure 1. Intersectoral collaboration (ISC) as a continuum process of convergence 

Source: Author’s compilation based on the literature review [39–44]   

1.3. Systems approach for understanding and developing ISC 

The systems approach is beneficial in understanding the process of ISC when multiple 

actors need to be engaged to address a complex issue [48,49]. The systems approach 

relies on the principle of looking at the complexity of interconnected sub-systems as a 

whole, i.e., the elements (characteristics of the system), interconnections (the way 

these characteristics are related in different situations), and the purpose (the idea 

behind) of it [50–52]. As ISC is a continuum of processes, the understanding of actors 

and their interconnectedness in the different situations within the complex system is 

essential to be explored through the principles of the systems approach. As the health 

system complexity is increasing over time, this systems approach helps enormously 

in health policy and system research (HPSR) [53,54]. While conducting HPSR, the 

system approaches enable understanding of the ‘hardware-software’ of a health 

system [55,56]. The hardware of a health system refers to the visible elements, and 

the software refers to the less visible elements. Among others, hardware refers to the 

infrastructure, human resources for health (HRH), the information system, health 

financing, medical and health supplies. In contrast, software refers to the relations 

among the HRH, interests, and ideas, norms and values, power [55,56]. Both of them 

are important for providing health care services. This helps to understand the health 

system as a whole, complex interrelated and interdependent parts rather than seeing 

its separate entities [57,58]. An HPSR study needs to account for not only the 

hardware like structures but also for the patterns of interaction as components of the 

whole complexed system. In addition to this principle, systems thinking is superior to 
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the linear and reductionist approaches in testing innovative ideas and presenting 

interconnectedness [57].  

The evidence indicates that ISCs have been planned, operationalized, and sustained 

not only in the health sector but also in other sectors [42,43,59,60]. In most situations, 

ISCs have been commenced when the top authorities required some sectors to work 

together in “convergence” with other sectors to achieve the targets of health programs 

and/or interventions of specific healthcare services [40,61]. The global 

recommendations of ISCs for effectual prevention and control of zoonotic diseases 

like avian influenza (H5N1) or rabies provide a basic understanding of the 

implementation of the OH approach.  

1.4. The role of the local health system for One Health implementation 

Some countries adopted a top-down approach of implementation, i.e., policy 

formulation with clear instructions of command and control with the top authorities and 

implementation actions at the interface of the people, animal, and environment. 

Example are the integrated surveillance programs in Japan [62], Vietnam [63], South-

Africa [64], and Switzerland [65], or an inter-ministerial/inter-departmental workforce 

for OH activities in China [66], Uganda [67], Kenya [68], Mongolia [69], and 

Bangladesh [70]. Although there is no systematic impact evaluation available of any 

of these top-down approaches, as suggested in the literature, that the top authorities 

tend to neglect the opinion and value of the implementation actors from the local level 

[71]. However, the contextual local level issues and perception of the local actors are 

essential to be considered during the OH implementation [72,73]. Without the 

involvement of local-level actors, it is difficult to envisage sustainable ISCs for the 

implementation of OH [74].  

In the absence of top-down approaches, it is important to explore any health system 

with the bottom-up approach, i.e., from the community level (i.e., community health 

workers, community, households) and then to investigate the provider level (i.e., 

clinicians, nurses, and other service providers) and administrative level (i.e., 

policymakers, program managers) to understand the local realities and the scopes for 

OH implementation [75–77]. The bottom-up approach provides an opportunity to 

explore the problem from the grass-root level for the formulation of the evidence-based 

policy [78,79]. This approach helps in understanding the operational realities, the 
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needs of the people; thus, the local challenges could be addressed by identifying the 

network of actors and asking them about their goals, strategies, activities. This bottom-

up approach is also helpful with rising concern on developing a people-centered health 

system (PCHS) [80,81]. As OH approach implementation involves multiple actors with 

their intersectoral involvement [27,82], this bottom-up approach provides a mode to 

understand this complex problem from the systems’ perspective. While the complexity 

of the health system is intensifying [83], this bottom-up approach offers an opportunity 

to pursue the exploration in identifying actors and their networks in the local context.   

The architecture of the health system differs across the spatial entities, i.e., regions, 

states, and localities are different in several ways of their politics, culture, and 

environment [84,85]. India is not exceptional to this, where the health system 

functionality differs across the geographic regions (either urban or rural), the 

governance structures of the state [86–88]. It urges the necessity of exploring each 

local health system for its priority-setting and evidence-informed policy-making.  

1.5. Research to explore intersectoral collaboration for One Health approach 

(RICOHA) study aim and objectives  

The overall aim of the RICOHA study was to understand the generic structure and 

network cohesion of the health system actors and how the convergence could be 

enhanced for OH, especially in effective prevention and control of zoonotic diseases 

in Ahmedabad. The system boundary of this current investigation was limited to the 

human and animal health systems as the prime focus is on disease control; thus, the 

boundary was not extended to include the environment and related allied sectors. The 

investigation attempted to document the systemic factors for implementing OH. Thus, 

the specific objectives were defined based on the presence of actors at various levels 

of the health system, as shown in Table-1. The exploration of the local health system 

of Ahmedabad followed the bottom-up approach with three-layered dissection, i.e. (a) 

at the community-level with households and the community health workers, (b) at the 

provider level with clinicians such as physicians, specialists, or veterinarians and (c) 

at the administrative level with policy planners, program managers, and coordinators.  
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Table 1. Specific objectives and key methods used in the RICOHA study  

Level of 

investigation 

Specific Objectives Key methods 

Structural 

design  

To review the initiatives on the ISC 

strategies for OH on the global level and 

discuss which types of collaborations might 

work for the health system of India 

Scoping literature review  

Programmatic 

design 

To determine which zoonoses need to be 

prioritized for collaboration among the 

actors of the human and the animal health 

system   

Participatory workshop 

Community 

(Demand-

side) 

To document the health system contact and 

its effect on the awareness level of zoonotic 

diseases 

Cross-sectional 

community survey  

Community 

(Supply-side) 

To understand the motivation to become an 

OH activist at the community level 

Mixed method (Focus 

group discussion and 

cross-sectional survey) 

Administrative 

& provider 

(clinical) 

To identify, categorize OH actors and 

examine the strength of the health system 

network for implementation of OH with a 

focus on prevention and control of zoonotic 

diseases 

Mixed-method (In-depth 

interviews and cross-

sectional network survey) 

Programmatic 

design  

To document and validate the innovative 

strategies for ISC with a focus on OH 

implementation in the prevention and 

control of zoonoses and to document the 

enabling factors to boost the ISC between 

the human and animal health systems 

Mixed method (Vignette 

interview, modified policy 

Delphi online survey, 

participatory workshop)  

ISC: Intersectoral collaboration; OH: One Health; RICOHA: Research to explore 

Intersectoral Collaboration for One Health Approach  

 

The specific study methods, sample and sampling for each objective, study setting 

overview, and the analysis plan was published as the study protocol (Publication 1) 

[89]. To understand which type of ISCs is being undertaken at the global level, a 

scoping review in the form of structural design was conducted, and different levels of 

ISCs were discussed (Publication 2) [90]. To start the exploration process in the local 

health system setting, first, disease prioritization was conducted (Publication 3) [91]. 

This was achieved through a participatory workshop, applying the  One Health 
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Zoonotic Disease Prioritization (OHZDP) tool of the U.S. Centers for Disease Control 

and Prevention (CDC) [92]. This prioritization of zoonotic diseases provided an insight 

into developing the specific ISC strategies for zoonotic diseases of public health 

importance and local relevance. Following the prioritization, the exploration started 

from the bottom of the health system with the supply side (community health workers) 

and the demand side (households at the community) of the community level. On 

exploring the demand side at the community level, people living in communities with 

and without animals were surveyed for their awareness about the prioritized zoonotic 

diseases (Publication 4) [93]. Following this, the system side at the community level 

was explored in identifying the potential community actor to act as One Health activists 

(Publication 5) [94]. Further, potential OH actors for the local setting was identified, 

and the network cohesion during various situations was investigated (Publication 6) 

[95]. Although the system boundary was limited to the human and the animal health 

system, there were few actors from environmental sectors also identified during the 

exploration. Finally, innovative ISC strategies for the local health system were 

documented through a Vignette study and validated through the modified Policy Delphi 

method, followed by a system workshop for documenting the enabling factors 

(Publication 7) [96].  
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Abstract 

One Health is emphasized globally to tackle the (re)emerging issues at the human-

animal-ecosystem interface. However, the low awareness about zoonoses remain a 

challenge in global south, thus this study documented the health system contact and 

its effect on the awareness level of zoonoses in the urban community of Ahmedabad, 

India. A community-based household survey was conducted between October 2018 

and July 2019. A total of 460 households (HHs) were surveyed from two zones and 

twenty-three wards of the city through cluster sampling. A structured, pilot-tested and 

researcher-administered questionnaire in the vernacular language was used to collect 

the information on demographic details, socio-economic details, health-seeking 

behavior for both the humans and their animals, human and animal health system 

contact details and the participants’ awareness on selected zoonotic diseases based 

on the prioritization (rabies, brucellosis, swine flu and bird flu). Out of 460 surveyed 

households, 69% of HHs and 59% of HHs had a health system contact to the human 

and animal health system respectively at the community level.  There are multiple 

health workers active on the community level that could potentially serve as One 

Health liaisons. The investigation of the knowledge and awareness level of selected 

zoonotic diseases revealed that 58.5%, 47.6% and 4.6% know about rabies, swine 

and/or bird flu and brucellosis, respectively. The mixed-effect linear regression model 

indicates that there is no significant effect on the zoonotic disease awareness score 

with the human health system contact; however, a minimal positive effect with the 

animal health system contact was evident.  



 
Publication 4 

47 
 

Key Words: Health system contact, zoonotic diseases, community awareness, One 

Health, India 

1. Introduction 

The identification and management of simple illnesses at the household level and/or 

referral to the appropriate health centers by the community health workers is one of 

the greatest health system revolutions in low and middle income countries so far [1,2].  

For decades, these workers have been part of the health care delivery system in 

countries around the world [3–5]. In India, these workers are the backbone of primary 

health care, not only in the human health system [6,7], but also in the animal health 

system [8,9]. Most often, these workers are considered as the first point of health 

system contact for the respective health system in India.  

In the recent past, India has witnessed various outbreaks of emerging infections and 

the majority of them were of zoonotic origin [10,11]; which leads to a more complex 

infectious disease burden in the country and poses increased challenges for the health 

care system [11]. Available evidence suggests an increasing burden of zoonoses and 

also poor community awareness and preventive practices in regard to zoonoses 

[12,13].  The global movement for more zoonotic disease prevention i.e. One Health 

(OH) (at the interface of human-animal-ecosystem) approach [14,15] provides an 

opportunity to tackle this burden.  

In absence of any OH focused national program for the zoonoses prevention [16], the 

health system functionality is yet to be explored in Indian context. It is very important 

to understand the potential actors and/or entry points for operationalizing OH in the 

Indian health system. Poor awareness about the zoonotic diseases and non-specific 

roles of the health system actors, demand an investigation into health system actors, 

their outreach in the zoonoses prevention, and operationalization of OH at the 

community level. Therefore, this study aims to document the reach and roles of the 

community health worker and to identify those that may be suitable to serve as OH 

entry point. Further, it is assessed whether contact to a health worker affects the 

relevant awareness of the community.  

Hypothesis: Regular contact with the health system and its actors increases the 

awareness of zoonotic diseases.  
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2. Materials & methods 

2.1. Study Design 

This cross-sectional study is part of a larger health system study i.e. RICOHA 

(Research to explore Intersectoral Collaborations for the One Health Approach), 

protocol published elsewhere [17]. This specific study was conducted from October 

2018 to July 2019.     

2.2. Setting 

General setting: The study was conducted in one of the most populous cities of the 

Western state Gujarat: Ahmedabad. It is the seventh most populous city in India and 

is the largest city of the Western state Gujarat [18]. It is located on the banks of 

the Sabarmati River with a population of 7,650,000 [19]. Ahmedabad is one among 

the cities selected for the smart city model in 2016 [20] and India's first UNESCO World 

Heritage City [21].  

Community Setting: For administrative purposes, the city is at present divided into 6 

zones i.e. Central, East, West, North, South and New West zone. Each zone is further 

split into wards. Presently, there is a total of 64 wards. About 1,191,843 households 

are spread across the city.  About 2,000,000 dogs live in the city [22], about 7,000,000 

livestock and 2,000,000 poultry spread over both the urban and rural areas of 

Ahmedabad [23]. 

This study was conducted in the two most densely populated zones of the city i.e. East 

and South zone, where the human-animal population density is highest.   

2.3. Study population 

All wards (i.e. 23 wards) from the East and South zone of Ahmedabad city were 

incorporated into the study. Further, each ward was sub-divided into multiple clusters 

based on the population (average of 1,000) and/or presence of an Anganwadi Centre 

(a community center, which delivers the child care and nutrition related activities under 

the public health system of India [24]). From each ward two clusters with a high human-

animal population density were selected randomly, thus the study collected data from 

46 clusters. Further, from each cluster 10 households were sampled. Households of 

each cluster were further stratified into two categories i.e. 5 households with any 
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animal(s) (livestock, dog, and poultry) and 5 households without any animal. As there 

was no line listing of households with or without animals, this study adapted systematic 

sampling, i.e. each 10th household was sampled until the number of 5 households for 

each category in the respective cluster was achieved. In case of non-response, the 

particular household was skipped and the next 10th household was sampled. As the 

households with animals were limited in number and no line listing of such households 

was available, the snowball sampling (only to seek the information) was adopted to 

identify 5 households with animals per cluster as fast as possible. The overall non-

response rate was 20%. The total sample size of the study was 460 households.  

2.4. Operational definition: ‘Health system contact’ (HSC) in this study is defined 

as a person from the health system that is contacted when a new health or medical 

need arises, or a person providing preventive health care services at the community 

level.  The HSC at the community level either provides care directly or serves as a 

facilitator, directing patients to more appropriate sources of care at the appropriate 

time. In order to be considered as providing HSC care, the services must be accessible 

(a structural characteristic) and used by the population each time a new need or 

problem arises (a behavioral characteristic). 

2.5. Study data collection  

A structured, pilot-tested questionnaire in the vernacular language was used to collect 

the information on the basic demographic and socio-economic characteristics, health 

seeking behavior (for both the humans and their animals) and contacts to the human 

and animal health system as well as details on awareness for rabies, brucellosis, swine 

flu and bird flu. Based on the prioritization of zoonotic diseases in the local context, 

these four zoonotic diseases were selected against others [25]. A trained researcher 

administered the 10-15-minute questionnaire to the available adult of the sampled 

household. When missing data (<5%) were encountered during the data cleaning 

phase, the researcher re-visited those households and/or called their mobile phones 

to capture the missing information.  

2.6. Measurement 

Two measures were calculated for further analysis i.e. HSC score and the awareness 

score for the selected zoonotic diseases. The HSC score was based on the 
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dimensions: comprehensiveness of service delivery (refers to the availability of clinical 

and preventive services of the provider), first contact (is defined as the accessibility to 

and use of primary care services when a new health or medical problem arises), 

community orientation (refers to the provider’s knowledge of community health needs), 

coordination (refers to the interpersonal linkage of care between different levels of 

providers or informational linkage of care), family centeredness (is defined as the 

inclusion of family health concerns in decision-making), cultural competence (is 

defined as patients’ willingness to recommend their primary care provider to 

others/satisfaction level) [26,27]. A 4-point Likert-type scale was applied to measure 

each of these dimensions of the HSC, coded as “1” ("never"), “2” (rarely), “3” 

(sometimes) “4” (“always”). Thus, each dimension score ranged from minimum of 1 to 

maximum of 4, the total HSC score, thus ranged from 6 to 24.  

The awareness score, as the prime measure of outcome, was calculated in two ways- 

a) as “1” (correct response), “0” (no response) and “-1” (wrong response) and b) as “1” 

(correct response), “0” (no/wrong response), where the wrong beliefs were not 

accounted for each zoonotic disease. In option a, if a person has complete awareness, 

he/she will receive the highest score, whereas a person having wrong beliefs will 

receive a lower score as compared to the person indicating not having any knowledge. 

A normalized score was derived for each disease. The total zoonotic awareness score 

was calculated as the simple sum of all disease scores and normalized for the 

analysis.   

2.7. Analysis and Statistics 

The quantitative data collected was entered, validated and analyzed using EpiData 

version 3.1 for entry and version 2.2.2.182 for descriptive analysis [28]. The descriptive 

statistics were segregated between households with animals and households without 

animals. Categorical variables were expressed as frequencies, percentages, whereas 

the scores and continuous variable were expressed as means with standard deviation. 

To assess differences between these groups, chi-square tests were used for 

categorical variables and t-tests were applied for continuous variables. The linear 

mixed regression model was conducted to understand the interaction of the zoonoses 

awareness score with the other independent variables such as socio-demographic 
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factors, health seeking behavior, and the health system contact. The analysis was 

conducted in R version 3.4.1 [29].  

3. Results 

3.1. Socio-demographic characteristics  

Table 1, presents the socio demographic characteristics of the surveyed households 

stratified by the ownership of animals. The majority (72.2%) of respondents were 

female with a mean (SD) age of 39.3 ± 13.3 years. About 26% of the respondents 

were illiterate, whereas nearly half of them completed secondary education. The 

majority (82.4%) belongs to the Hindu religion. About one-fourth (26.1%) belongs to 

the scheduled caste/tribes and another 5.4% belongs to the lowest/privileged caste. 

Less than one-fourth were living below the poverty line. Most of the interviewees were 

permanent residents with a mean (SD) of 37 ± 29 years of residency.  The average 

income per household per month was found to be 204 ±168 US$. The descriptive 

findings indicated that, the two groups are rather homogenous with only significant 

difference in gender, occupation, total HH members and duration of residency.  

3.2. Health system contact (HSC) 

The majority of the surveyed household members preferred to seek primary health 

care services from private health care providers. On enquiring about the reasons for 

this, the ease of geographic access (nearer to the place of residence) was most 

commonly indicated. Similarly, the preferred mode of animal health services was also 

from the private sector; however, for these no public options are available anyway. On 

enquiring about the HSC at the community level, it was found that human health 

workers only visited 69.3% of HHs during the last year. Among them, the most frequent 

healthcare workers are female health workers (Accredited Social Health Activist 

[ASHA] and/or Aanganwadi Worker [AWW]) followed by the male health workers 

(Multi-Purpose Health Worker [MPHW] and/or Malaria Sanitary Inspector [MSI]). 

Similarly, from the animal health system, any of the animal healthcare workers visited 

58.7% HHs during the last year. Among them, private veterinarian doctor (87.4%) 

visited most often to provide healthcare services during the last year at the doorstep 

as shown in table 2.   
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On calculating the HSC score, it was found that for the human health system, the mean 

(SD) score was 15.11 ± 6.01 and for the animal health system, it was 12.09 ± 3.43. 

The details are shown in table 3. Overall, the score for both the system are significantly 

difference in the form of first contact, coordination, family centeredness. This indicates 

that the healthcare workers of the human health system are perceived well by the 

community. These three dimensions are in the same line, as when there are any 

problem, community members first prefer to contact these health care workers (first 

contact) and then the health care worker coordinates the care between different levels 

of providers (coordination). In addition, healthcare workers were also value of family 

health concerns in decision-making (family centeredness). Whereas for the animal 

health system, this was not the case, as there were no community animal health 

workers among the surveyed population and veterinarians are the only source of 

contact. In both the cases, these actors are compete enough culturally and able to 

provide comprehensive services. 

3.3. Awareness of zoonoses and preventive practices 

The investigation of the knowledge and awareness level of selected zoonotic diseases 

revealed that 58.5%, 47.6% and 4.6% know about rabies, swine and/or bird flu and 

brucellosis, respectively. Further, enquiring about the preventive practices for the 

above mentioned zoonoses, awareness was found to be poor with mean (SD) 

zoonoses score of 0.32 ± 0.26 and for the respective diseases: 0.34 ± 0.31 for rabies, 

0.21 ± 0.26 for flu, 0.02 ± 0.1 for brucellosis as shown in table 4. About 30% of HHs 

reported that they had at least one case of dog bite during their lifetime and nearly all 

of them (96.7%) knew that the mode of transmission for rabies was through dogs. 

About half (47.2%) were unaware of the general symptoms of rabies and 16.4% 

preferred unscientific practices such as applying turmeric/snuff powders to the wound 

as treatment. However, most of them (86.2%) reported that the anti-rabies vaccine 

was available in either public or private health care facilities. 63% of respondents 

indicated that they report dog bite cases to the municipality health office. On enquiring 

about the flu, the mode of transmission was not known to 42.5% of the HHs. In 

addition, general preventive practices for any flu, such as wearing a mask (36.1%), 

covering the face while sneezing (16%), and reducing contact with crowded places 

(14.2%) were found to be low among the surveyed population. Only 2.3% of the 

population had ever received the flu vaccine and 76.7% were not aware of its 
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availability. Overall, the brucellosis awareness level was found to be very low (4.6%). 

About one-third of the population, still prefer to drink raw milk in their daily life.  

3.4. Health system contact and Zoonoses awareness  

With the zoonoses awareness score as the dependent variable and other factors as 

independent variables, the regression model indicated that zoonoses knowledge is 

significantly influenced by age, education and contact with the animal health system. 

An increase of one year of age was associated with a mean increase of the zoonoses 

awareness score of 0.3% (Coef. 0.003; 95% CI: 0.001 to 0.005).   Having formal 

education leads to a 16% (Coef. 0.168; 95%CI: 0.109 to 0.228) increase of the 

zoonoses awareness score. Among the other socio-demographic factors, gender, 

living above the poverty line, duration of residence in the surveyed community, or 

higher income have not shown any significant correlation with the zoonoses score. 

Although significance was not reached, a negative correlation between animal keeping 

and zoonoses awareness was observed i.e. households without animals have a 3.4% 

(Coef. 0.034; 95%CI: -0.027 to 0.096) higher zoonoses awareness score. On the one 

hand, people that prefer public health facilities have 2% higher awareness scores 

(Coef. 0.019; 95%CI: -0.031 to 0.071). On the other hand, more health system 

contacts at the community level correspond to higher chances of awareness of 

zoonoses, for the human health system 1.3% (Coef. 0.013; 95%CI:  -0.039 to 0.065) 

and the animal health system 8.6% (Coef.0.086; 95%CI:0.017 to 0.154). Among HSC, 

the animal health system contact found to be significantly correlated with the 

awareness of the zoonoses i.e. households who have contacted any veterinarian 

within the last year found to be aware about the zoonoses. On accounting the 

myths/wrong beliefs this animal HSC score reduced from 8.6% to 7.7% (Coef. 0.077; 

95%CI: 0.014 to 0.141). Another interesting finding is about the preferred source for 

the awareness of zoonoses found to be mass media, it appears to increase the 

awareness score by almost 5% in the model-II (Coef. 0.047; 95%CI: 0.001 to 0.093), 

compared to 0.5% (Coef. 0.006; 95%CI: -0.039 to 0.053) for community workers. The 

regression outcome indicates non-significance for all factors except age, education 

and animal health system contact, the details are shown in table 5. It also signifies that 

there is no difference between the two models, i.e. accounting for the wrong beliefs in 

the awareness score, except the mass media as preferred source of awareness in the 

second model.  
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4. Discussion  

The HSC as one of the accountable factors for the zoonoses awareness (as 

hypothesized) is investigated deeply in this study with its different dimensions. The 

majority of HSC to the human health system occurs through female and/or male health 

workers; whereas for the animal health system, it was through private veterinarians at 

the community level. For the human health system, these grass root healthcare 

workers are often seen as heroes of the Indian public health system [7,30]; however, 

the impact of these workers on the healthy behavioral changes remains a challenge 

to date [31,32]. The HSC with the animal health system was mostly with private 

veterinarians, who visit the household only when there is a need for diagnosis or 

treatment. This might be because of the dearth  of community animal health workers 

for the service delivery at the community level [8,33].  

Comparing the HSC score of both systems, significant differences in the dimensions 

first contact, coordination, and the family centeredness are evident. This difference of 

impact between the human and the animal HSC might be attributed to the type of 

person who acts as prime contact and their different scope for the visit. A private 

veterinarian will not have high family centeredness and does not really serve as first 

contact, because he/she is the ultimate choice for explicit diagnosis and treatment. 

Interestingly the coordination score is also low in the animal sector, which indicates 

that the service is more scattered (done by different private actors) rather than a 

coordinated government-led service as for the human health system. For the human 

health system, the minimal qualification of the health workers is below matriculation, 

whereas for the animal health system it is a veterinary practitioner.  Among the health 

workers of the human health system, coverage by the female health workers i.e. 

ASHAs and/or AWWs was higher than by the male health workers, which is evinced 

in the research literature, too [34,35].  For the animal health system, although the 

contact point was only through veterinarian, they might not serve as entry-point, 

because most of them were private practitioners and curative service providers. This 

provides an insight into the shortcomings of the current health system and the need 

for more coordinated and integrated services to be provided at the community level. 

As the regression result indicated that animal health system contact has (significant) 

influence on the degree of awareness, whereas on the contrary (but without 
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significance) having an animal leads to lower knowledge, this seemingly contradictory 

finding might be attributed to the type of zoonoses assessed in this study. The factor 

contributing most to this negative correlation is the brucellosis awareness score 

(p=0.004). Rabies and flu are common to the public, whereas brucellosis is mostly of 

occupational origin and thus only or mostly mentioned in contacts with veterinarians.  

There are dearth number of studies, which looked at more than one zoonotic disease 

in a single research study in the general community in India [12,36]. Most of the studies 

focus either on a specific target population or a specific disease. The level of 

awareness on zoonoses found, defined and measured quite differently, ranges from 

as low as 4% to as high as 80% [12,13,36,37]. In this study, awareness about 

zoonoses was found to be rather low at the community level, depending on the type 

of zoonotic disease. This might be attributed to the type of sample selected in this 

study i.e. mixed general community (both HHs with and without animals), as compared 

to other studies where target population were specific e.g. farmers. Although 58% of 

the community were aware of rabies, and 47% were aware of the flu, a detailed 

understanding of the diseases was widely lacking. Similar findings from the literature 

could be traced in various studies conducted in different parts of India [38–40]. A study 

by Singh et al. [41] in the same geographic region among the rural communities 

highlighted traditional practices i.e. after dog-bites either doing nothing or adopting 

some religious practices, which was also observed in this study.  Unlike other studies 

the high awareness level for flu but low awareness about the vaccine availability 

[42,43], we found nearly half of the population to be aware of swine /bird flu, however, 

unaware of the availability of vaccines for prevention. Like Zhang et al. [44] in their 

worldwide review, who found the awareness level of Brucellosis to be lowest in India, 

this study also demonstrated that only 4.7% of the population had at least heard of the 

disease without any detailed awareness about the disease. Although literature cites 

the differential practices of animal vaccination in India [45]; this study documented that 

about half of the households with animal(s) vaccinated their livestock in the last year.  

Although non-significant, a finding indicated that, the households, who reported the 

public health facilities as their preferred place for receiving primary health services 

(beyond the community level) showed higher awareness of zoonoses. The most 

attributed reason would be the high availability of information, education, and 

communication (IEC) materials at the public health facilities of India [46,47]. Similarly, 
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mass media as preferred mode of awareness found to be correlated with the higher 

awareness score. Mass media appears to be an important channel for health 

promotion [48] and found to be an effective channel in changing health behavior in 

India since decade [49]. Therefore, as a policy recommendation zoonosis specific 

(particularly awareness building for brucellosis (the risks of raw milk) and the 

availability of the flu vaccine) mass media campaigns may be more cost-effective and 

very viable than trying to create a whole new system of animal health workers or 

strengthening the human health actors to visit door-to-door.  

The hypothesis that was assumed in this study that regular contact with the health 

system and its actors increases awareness of zoonotic diseases has to be partially 

accepted. Having contact to an animal health system increases zoonotic awareness, 

therefore leading to the acceptance of the hypothesis. However, for the human health 

system the hypothesis is rejected. In order for either of these community health 

workers (in this case the human health actors) to serve as One Health entry point in 

near future, further exploration of the health system (supply-side) perspective is 

required.  

There were several limitations of this study. First, this study was conducted in only two 

zones of Ahmedabad city, therefore not reaching representativeness for the whole city 

population. Second, the response collected for the HSC to the human system could 

not be clearly categorized, as respondents were not sure if the person was ASHA or 

AWW. Therefore, we were not able to attribute the effort to one of the cadres (ASHA 

is under the Department of Health & Family Welfare and AWW is under the 

Department of Women & Child Development). Thirdly, as the study adapted the snow 

balling (only to seek the information) in recruiting the HHs with animals, there might 

be a potential selection bias, which leads to non-representativeness of the study with 

certain personal networks eventually over-represented. Fourthly, having just one 

interview partner per HH does not represent the awareness of the whole household, 

but usually of those who are either the most present, the most responsible or the most 

articulate person in the respective HH, which means that the actual awareness would 

be even lower.  

5. Conclusion 



 
Publication 4 

57 
 

At the community level, the most common HSC was the female health care worker for 

the human health system and the private veterinarian for the animal health system. 

Although this contact was more common with the human health system (in about two-

thirds of the households), it was not significantly correlated with the zoonoses 

awareness in this case. Households with a HSC to the animal health system showed 

a significantly higher awareness level.  The dimensions of the personal qualities of the 

HSC, especially their relation to the family, community, the cultural expectations and 

the health system with all its elements, also need to be strengthened for these 

identified actors of the human health system for more coordinated and integrated 

services to be provided at the community level. In addition, the mass media as a public 

health promotion tool need to be focused for improving overall zoonoses awareness. 

The outreach to the households and the health system entry point at the community 

level is positioned with an elaborate network, which could be strengthened further to 

initiate preventive OH activities.  

5.1. Key points 

▪ Regular contact with the human health system and its actors does not increase 

the awareness of zoonotic diseases in this setting, while contact with the animal 

health system increases the zoonotic awareness score. 

▪ The most common HSC were female health care workers for the human health 

system and private veterinarians for the animal health system. 

▪ The awareness on zoonoses and the HSC dimensions need to be strengthened 

through OH initiatives at the community level.  
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Table 1. Demographic and Socio-economic characteristics of the participants 
of the surveyed households with or without animals in Ahmedabad, India 
from October 2018 to July 2019 

Variables Total  
N=460 (%) 

HHs with 
animal(s) 
n=230 (%) 

HHs 
without 
animal(s) 
n=230 (%) 

p-
value 
 

Age 39.3 ± 13.3 39.7 ± 13.5 39 ± 13.1 0.551 
Female gender 332 (72.2) 148 (64.4) 184 (80) 0.000* 
Education 

Illiterate 
Primary level  
Secondary level  
Higher secondary 
Graduate or above 

 
119 (25.9) 
77 (16.7) 
201 (43.7) 
40 (8.7) 
23 (5) 

 
67 (29.1) 
42 (18.3) 
93 (40.4) 
17 (7.4) 
11 (4.8) 

 
52 (22.6) 
35 (15.2) 
108 (47) 
23 (10) 
12 (5.2) 

 
0.327 

Occupation 
Farmer/Agriculture 
Livestock dependent 
Daily laborer 
Public/Private 
employed 
Housewife 
Others 

 
16 (3.5) 
98 (21.3) 
13 (2.8) 
13 (2.8) 
 
231 (50.2) 
89 (19.4) 

 
14 (6.1) 
98 (42.6) 
3 (1.3) 
5 (2.2) 
 
69 (30) 
41 (17.8) 

 
2 (0.9) 
NA 
10 (4.4) 
8 (3.5) 
 
162 (70.4) 
48 (20.9) 

 
0.000* 

Marital status 
Married 
Single 
Widowed 

 
422 (91.7) 
28 (6.1) 
10 (2.2) 

 
210 (91.3) 
17 (7.4) 
3 (1.3) 

 
212 (92.2) 
11 (4.8) 
7 (3) 

 
0.235 

Religion 
Hindu 
Muslim 

 
379 (82.4) 
81 (17.6) 

 
193 (83.9) 
37 (16.1) 

 
186 (80.9) 
44 (19.1) 

 
0.392 

Caste 
Scheduled Caste/Tribe 
Other privileged Castes 
General 
Not expressed 

 
120 (26.1) 
25 (5.4) 
259 (56.3) 
56 (12.2) 

 
72 (31.3) 
13 (5.7) 
122 (53) 
23 (10) 

 
48 (20.9) 
12 (5.2) 
137 (59.6) 
33 (14.4) 

 
0.058 

Living with below poverty line 107 (23.3) 60 (26.1) 47 (20.4) 0.207 
Total HH member 6± 3 7 ± 3 6 ± 3 0.002# 
HH monthly income (US$) 204 ±168 203 ± 164 206 ± 173 0.852 
Duration of residency (in years) 37 ±29 44 ± 31 32 ± 29 0.000# 

*p<0.05 is considered as significant, derived from the Chi-squared test for the HHs 
with or without animals 
#p<0.05 is considered as significant, derived from the t-test for the HHs with or 
without animals 
HH: Household; US$: Data collected in INR and converted to US$ @ 1US$=70INR 
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Table 2. Health system contact and primary care among the surveyed 
households in Ahmedabad, India from October 2018 to July 2019 

Variables Total 
N=460 
(%) 

HHs with 
animal(s) 
n=230 (%) 

HHs 
without 
animal(s) 
n=230 (%) 

p-
value 

Preferred place to seek health 
services 

Public sector 
Private sector 
Others (Pharmacy/Traditional) 

 
 
179 (38.9) 
260 (56.5) 
21 (4.6) 

 
 
76 (33) 
145 (63) 
9 (4) 

 
 
103 (44.8) 
115 (50) 
12 (5.2) 

 
 
0.081 

Preferred mode of getting health 
awareness and/or education 

Mass media 
Health worker 
Relatives/Friends 

 
 
227 (49.3) 
250 (54.3) 
56 (12.2) 

 
 
108 (47) 
132 (57.4) 
19 (8.3) 

 
 
119 (51.7) 
118 (51.3) 
37 (16.1) 

 
 
0.305 
0.190 
0.010* 

Visit of any human health provider 
at door step (in last one year) 

319 (69.3) 168 (73) 151 (65.7) 0.175 

Type of human health provider at 
the doorstep (n=319) # 

Female HW (ASHA/AWW) 
Male HW (MPHW/MSI) 
Doctor 

 
 
307 (66.7) 
159 (34.6) 
3 (0.7) 

 
 
163 (70.9) 
81 (35.2) 
3 (1.3) 

 
 
144 (62.6) 
78 (33.9) 
-- 

 
 
0.060 
0.539 
-- 

Visit of any animal health provider 
at door step (in last one year) 

-- 135 (58.7) -- -- 

Type of animal health provider at 
the doorstep (n=135)# 

Animal Health worker 
Public Veterinarian  
Private Veterinarian  

 
 
 
-- 

 
 
8 (5.9) 
25 (18.5) 
118 (87.4) 

 
 
 
-- 

 
 
 
-- 

Prefer place for animal health 
services  

Public sector 
Private sector 
Others (Pharmacy/Traditional) 

 
 
-- 

 
 
58 (25.2) 
150 (65.2) 
22 (9.6) 

 
 
-- 

 
 
-- 

*p<0.05 is considered as significant and derived through chi-squared test  
#Data are n (%) or n unless otherwise stated 
HW: Health worker; ASHA: Accredited Social Health Activist; AWW: Aanganwadi 
Worker; MPHW: Multi-purpose Health Worker; MSI: Malaria Sanitary Inspector  
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Table 3. Perception on different dimensions of health system contact among the 
surveyed households in Ahmedabad, India from October 2018 to July 2019 

Dimensions of HSC  HSC for the human 
health system 
(n=319)  

HSC for the animal 
health system 
(n=135)  

p-
value 

Comprehensiveness of service 
delivery 

2.55 ± 1.39 2.33 ± 1.34 0.051 

First contact 2.16 ± 1.39 1.11 ± 0.48 0.000* 
Community orientation 2.53 1.38 2.69 ± 1.35 0.123 
Coordination 2.15 ± 1.39 1.16 ± 0.61 0.000* 
Family centeredness 2.31 ± 1.41 1.39 ± 0.89 0.000* 
Cultural competence 3.41 ± 0.94 3.41 ± 0.79 0.451 

Total HSC score 15.11 ± 6.01 12.09 ± 3.43 0.000* 

**p<0.05 is considered as significant and derived from two-sample T-test using variables with 
unequal variance  
Min-Max for the individual dimension is liker scale of 1-4 (least to highest satisfaction) 
Min-max for the total score is 6-24 (least to highest satisfaction) 
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Table 4. Awareness of selected zoonotic diseases among the surveyed households 
in Ahmedabad, India from October 2018 to July 2019 

Variables Total 
 

HHs with 
animals(s) 

HHs without 
animals(s) 

p-value 

 N (%) n (%) n (%)  
Heard of Rabies 269 (58.5) 140 (60.9) 129 (56.1) 0.372 
Heard of Brucellosis 21 (4.6) 18 (7.8) 3 (1.3) 0.004* 
Heard of Flu 219 (47.6) 105 (45.7) 114 (49.6) 0.570 
Heard of zoonoses 345 (75) 176 (76.5) 169 (73.5) 0.568 
 Mean ± SD Mean ± SD Mean ± SD p-value 
Awareness score for Rabies 0.34 ± 0.31 0.35 ± 0.31 0.33 ± 0.32 0.284 
Awareness score for 
Brucellosis 

0.02 ± 0.1 0.03 ± 0.01 0.01 ± 0.01 0.004# 

Awareness score for Flu 0.21 ± 0.26 0.19 ± 0.26 0.21 ± 0.27 0.189 
Awareness score for 
zoonoses 

0.32 ± 0.26 0.32 ± 0.26 0.32 ± 0.27 0.443 

*p<0.05 is considered as significant and derived from the Chi-squared test 
#p<0.05 is considered as significant and derived from the two-sample T-test 
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Table 5. Factors accountable for the zoonoses awareness among the surveyed households 
of Ahmedabad, India from October 2018 to July 2019 

Factors Coef. [95%CI] of Model-I# Coef. [95%CI] of Model-II* 

Age (cont. per year) 0.003 [0.001 to 0.005] 0.002 [0.001 to 0.004] 
Gender (Female Vs Male) 0.013 [-0.041 to 0.068] 0.022 [-0.028 to 0.073] 
Education (No vs Formal) 0.168 [0.109 to 0.228] 0.157 [0.102 to 0.212] 
Living with APL (BPL vs APL) 0.017 [-0.039 to 0.072] 0.016 [-0.035 to 0.067] 
Income (cont. per what sum?) 1.98e-6[-5.26e-8 to 4.00e-6] 1.88e-6[1.51e-8 to 3.75e-6] 
Residency in the surveyed area (cont. 
per year?) 

0 [-0.000 to 0.001] 0 [-0.001 to 0.001] 

Households without animal(s) (No vs 
Yes) 

0.034 [-0.027 to 0.096] 0.036 [-0.020 to 0.092] 

Public health facilities as preferred 
point of care (Pvt. vs Public) 

0.019 [-0.031 to 0.071] 0.018 [-0.028 to 0.065] 

Mass media as preferred source of 
awareness (No vs Yes) 

0.047 [-0.003 to 0.097] 0.047 [0.001 to 0.093] 

Healthcare worker as preferred 
source of awareness (No vs Yes) 

0.005 [-0.042 to 0.059] 0.006 [-0.039 to 0.053] 

Human health system contact (No vs 
Yes) 

0.013 [-0.039 to 0.065] 0.008 [-0.040 to 0.056] 

Animal health system contact (No vs 
Yes) 

0.086 [0.017 to 0.154] 0.077 [0.014 to 0.141] 

Normalized zoonoses score as the dependent variable 
Adj. R-squared= 0.083 (Model-I) and 0.084 (Model-II) for the surveyed HHs (N=460) 
#Model-I: Awareness score does not accounted for the wrong beliefs i.e. correct, no/wrong 
responses(scored as 1-0)  
*Model-II: Awareness score accounted for the myths and/or wrong beliefs i.e. correct, no, wrong 
(scored as 1-0-(-1)) 
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Abstract 

Background: The One Health approach is one of the greatest movements so far in 

controlling zoonotic diseases at the global level. However, the operationalization of 

this One Health approach is unclear for local health systems with their respective 

targets. In this scenario, the empirical study of intersectoral collaboration between the 

human and animal health systems provides an opportunity to investigate the 

appropriate strategies and its enabling factors at the local health system level. Thus, 

this study documented and validated the innovative strategies for intersectoral 

collaboration with a focus on effectual prevention and control of zoonotic diseases with 

its enabling factors for a city in western India, Ahmedabad.  

Methods: This case study was conducted in three phases, phase-I (qualitative data 

collection i.e. vignette interview), phase-II (quantitative data collection through 

modified policy Delphi), and phase-III (participatory workshop). The vignette data were 

handled for content analysis and the Delphi data, as like other quantitative data, for 

descriptive statistics. The participatory workshop adapts the computerized Sensitivity 

Model® developed by Vester to analyze the dynamics of the health system.  

Result: Out of the possible 36 strategies, this study validated the top 15 essential 

(must have) and 5 preferred (should have) strategies for the study area. For 

operationalization of the One Health approach, the enabling factors that were identified 

through the system approach are micro-level factors at the individual level (trust, 

leadership, motivation, knowledge), meso-level factors at the organizational level 

(human resource, capacity building, shared vision, decision-making capacity, 

laboratory capacity, surveillance), macro-level factors at the system level (coordinated 
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roles, relationships, common platform) and external factors at outside of the system 

(guidelines/policies, community participation, a specific budget, political will, smart 

technology).  

Discussion: This study reveals that the micro-level factors at the individual level are 

potential levers of the health system. More attention to them could be enormously 

beneficial for the operationalization of the One Health approach. This study 

recommends the bottom-up exploration as part of the systems approach for individual 

health systems during the operationalization. The identified enabling factors for the 

operationalization should be accounted for in formulating the future One Health 

policies. 

Keywords: Intersectoral collaboration, One Health, Operationalization, Health 

System, India 

1. Introduction 

The recurrent (re-) emerging of zoonotic diseases bring about the momentum for 

action on the One Health (OH) concept that encourages an interdisciplinary, 

transdisciplinary, and intersectoral approach to tackle disease risks at the interface of 

humans and animals with the environment (1–3). OH is an emerging concept; still, an 

amorphous entity with a state of flux, as the OH and its operationalization is facilitated 

by some bridging factors and is impeded by barrier factors (4,5). The 

operationalization of OH involves multiple challenges such as lack of 

policies/guidelines on information and/or resource sharing, biased funding, and 

imbalanced participation across different sectors (6–8). To-date OH implementation is 

recognized as highly politically driven (4) with its top-down approach (9,10) with few 

community-driven initiatives (11,12). However, this top-down approach has its 

disadvantages in the policy process such as effectiveness to acceptability, local 

adaptation, dynamics of changes, etc. (13). In response to the perceived weakness of 

the top-down perspective, the bottom-up approach (14) provides a platform to analyze 

the multitude of actors, who interact at the operational (local) level on a particular issue 

(or perhaps, better yet: the problem solving) (15–18), which might contribute an 

opportunity towards the sustainable operationalization of One Health.   

In the absence of a global criterion, intersectoral collaboration (ISC) is one of the key 

aims for the operationalization of OH (8,19–21). Few ISC strategies have been 
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evinced in African (5,22), Arctic (23), American (24), Asian (25–27), European (28) 

and Oceanian (29) countries; however, it has been suggested to develop strategies 

concerning the health system structure and its dynamics. To date, there is no such 

national One Health policy or guideline in India, thus an effort on the development of 

strategies and its enabling factors for a better operationalization can provide essential 

evidence for operationalization of OH. Considering the complexity of the Indian health 

system, the principles of system thinking, where the system and its respective context 

is viewed as a complex of interrelated and interdependent parts, provides an 

opportunity to address the above gap (30,31). The system thinking also is being 

recommended for health system strengthening by World Health Organization (WHO), 

even without a OH ambition (32), which indicates the need of a system approach to 

tackle health challenges, as evinced in the literature (33–35). Within the health system, 

systems thinking is helping in addressing the complex health challenges, by 

empowering tests of new ideas in the respective systems (30). With the principles of 

the complex adaptive system thinking process, this study does not intend to provide 

an ‘easy answer’ for an ideal ISC for the OH approach. However, it provides an 

abundant way to consider about and cultivate different possible solutions in a context 

that avoids the ‘common unintended mishaps’ resulting from enforcing linear “expert 

solutions” (36). To address this gap, this study adopts the bottom-up approach with 

the principles of system thinking. This case study aims (1) to document and validate 

the innovative strategies for ISC with a focus on OH operationalization in the 

prevention and control of zoonoses and (2) to document the enabling factors to boost 

the ISC between the human and animal health systems through a mixed-method 

approach. 

2. Materials and methods 

2.1. Study design 

This case study was conducted in three phases from July to October 2019. In phase-

I, qualitative data through vignette interviews were collected, followed by quantitative 

data collection through a modified policy Delphi method in phase-II. Phase-III collected 

information through a participatory workshop. This case study is part of a larger health 

system study executed in India i.e. RICOHA (Research to explore Intersectoral 

collaboration for One Health approach) study. The detailed RICOHA study 

methodology is described elsewhere (37).   
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2.2. Study sampling  

Mixed sampling was applied in this study. For phase-I, purposive sampling was used 

to select the key actors at the local, state, and national levels. A total of 8 actors 

(experts at the state/national level from both the human and the animal health 

systems) were interviewed after their consent of participation. Out of 8 actors, there 

were 2 from the local level (1 human health, 1 animal health), 2 from the district level 

(1 human health, 1 animal health), 2 from the state level (1 human health, 1 animal 

health), 2 from the national level (1 human health, 1 animal health). The sample for 

phase-II was drawn from a larger sample of experts. The experts included 

researchers, academia, policymakers, and health managers, irrespective of their level 

of professional experience, working at the local, state, or national level. Initially, a large 

volume of experts (n=297) was approached, only one-third provided consent for 

participating in the policy Delphi survey (even after two reminders). In the end, 23 

experts (9 from the local and 14 from the state/national) participated in the survey (10 

from animal health and 13 from human health). For phase-III, purposive sampling was 

adapted through a facilitated consultative process to recruit the stakeholders from the 

local health system level. Both the government and the private institutions working in 

the domain of the human and animal health systems were identified. The appropriate 

individuals for the workshop were nominated by the respective departments. This 

process was carried out two months before the actual date of the workshop. Among 

others, the participants were: epidemic officer, medial officer of health, surveillance 

officer from the human health system, zoo veterinarian, superintendent of cattle 

nuisance control department, foot and mouth disease laboratory director, animal 

husbandry department director, lead private practitioner and environmental specialist.  

2.3. Data collection and analysis 

In phase-I information was collected through Vignette interviews. This method has so 

far been used both in clinical (38) and public health settings (39) to solve complex 

issues. In simpler terms, the vignette technique is a method that can provoke and 

synthesize perceptions or opinions from the respondents (40). A semi-structured 

vignette interview guide, hypothesizing the innovative convergence strategies among 

the health system actors, was administered through face-to-face interviews with the 

sampled stakeholders.  Interviews were conducted at the date and time convenient to 

participants. The interviews were recorded after the duly consent of the participant and 
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verbatim notes were also taken during the interview. The vignette responses were 

handled like other qualitative data.  The content analysis (inductive) was used to gather 

proposed strategies from the transcripts. The findings were reported by using the 

‘Consolidated Criteria for Reporting Qualitative Research (41) utilizing the software 

ATLAS.ti version 8 (42). 

All the codes (in the form of strategies) derived from the phase-I analysis were 

clustered into themes and presented in the phase-II. In this phase, information was 

collected through the policy Delphi technique (developed at the RAND Corporation in 

the 1950s (43)) with health system experts. Through this process, we have identified 

a wide range of validated options and solutions to the respective strategies (44,45). 

An online platform i.e. Survey Monkey software (46) was used to develop the survey 

and potential health system experts were invited via email for participation. The health 

system experts were asked to rank the importance of each item on a Likert scale (1-

4) from 1: somewhat preferable, 2: very much preferable, 3: somewhat essential, and 

4: very much essential. They have been explained the difference between the criteria 

‘essential’ and ‘preferable’. If the presence of a strategy is ‘must’ within the system to 

uphold the resilience of the system, then the strategy is considered as ‘essential’; 

whereas strategies that make the system better but without which the system could 

also function, are considered as ‘preferable’. There was a high non-response rate in 

the first round (of about two-third) and the second round (of about half). The Likert 

score was utilized to categorize the strategies into “essential” (must have) or 

“preferable” (should have) strategies. The cut-off value was set at the level of 60%, 

i.e. if 60% of actors agreed to a strategy being either essential or preferred then that 

strategy is considered under the respective category.  

For Phase-III; a computerized Sensitivity Model® developed by Vester was adapted 

in a one-day participatory workshop. This software has its foundation in cybernetics 

and dealing with the complex system in an interconnected approach (47). This model 

facilitates the consensus-building process, based on the fuzzy logic reasoning, among 

participants for a particular issue (48,49). This follows a flexible and iterative process 

with consensus building at a certain level (with repeated deliberation) and thus 

minimizes the personal importance of the participant. This stemmed into a 

comprehensive, deterministic, and aggregated outcome at the end of the participatory 

workshop. The outcome of this participatory workshop had provided a comprehensive 
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description of factors’ interactions with their interlinkages in the health system. The 

participatory workshop was conducted in a step-wise manner as per the Vester model. 

First, the boundaries of the health system, system factors, and representativeness 

through system viewpoints were discussed and the criteria matrix was developed. 

Then, the system factor interlinkages, and their role in the system were allocated, 

which resulted in the consensus matrix.   

A participatory discussion about the health system issues pertaining to OH (especially 

for zoonoses prevention and control in the local context) was initiated to engage the 

participants, which was guided by the facilitation process. The main focus was to 

summarize problems and specially to understand the sub-systems (such as human 

and animal health, public and private within the larger system. Some of the discussions 

were also about the levels of the health system involved, with an emphasis on the 

power relations at the national, state, district, corporation, and operational level. Lead 

questions like: What are the factors?; How does the system function with or without 

these factors?; What could be done?, facilitated the process of engagement. From this 

iterative discussion process, a set of factors with their characteristics was collected 

and presented for open discussion.  

The criteria matrix was developed by assigning a criterion to each factor as fully, partly 

or not applicable. The values for each criterion were assigned as 1, 0.5, or 0, 

respectively. All system factors were checked for completeness (assessed by all the 

18 criteria) from multiple perspectives.  The key components of the system were 

covered by the seven levels of consideration with three entities, four aspects of the 

dynamics and four types of factor’s relation to the system resulted in the 18 criteria to 

weight the factors. The total score of each factor after weighing was compared with 

each other and the distribution was discussed from the system viewpoint.  

To develop the consensus effect matrix, two representative groups of participants 

were formed along with one facilitator for guiding the discussions and amending any 

methodological error. As the main aim was to understand the factor’s strength of 

connection and interaction with all other components of the system, a scale of 

disproportionally strong (3), medium (2), weak (1) connection, or no connection (0) 

was used. The focus of this scale was only on strength of interaction, not the direction. 

The numbered entered is the one on which the group agreed after a certain amount 
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of thought and discussion. Then, the results of the two groups were compiled, debated, 

discussed and the final score for each pair of factors was agreed upon, forming the 

final consensus “effect matrix”.  

The sum of horizontal rows from the matrix was calculated as the active sum for each 

factor i (ASi) i.e., how strongly a factor affects the rest of the system. Similarly, the 

sum of the vertical columns calculated the passive sum for each factor i (PSi) i.e. how 

susceptible a factor is to changes in the system and how it would react to them. In 

summary, the total effect of a given factor was expressed by the ASi, whereas the PSi 

was expressed as the total effect of the system on a given factor. To derive the P-

value, the ASi and PSi were multiplied, and to derive the Q-value, the ASi and PSi 

were divided.  

Based on the P-value (interconnectedness) and the Q-value (impact strength), all the 

factors were assigned a role in the system. A factor was called ‘critical’ when the P-

value was high, i.e. factor could influence others in the system and is highly 

interconnected. The reverse, low P-value, was called ‘buffering’ (47). With help of the 

Vester system model, these values were plotted (x-axis: PS & y-axis: AS, P-values 

from the bottom-left to the top-right and Q-values from the bottom-right to top-left) and 

used for the visualization of each factor. The role of each factor within the system was 

synthesized based on the location of the factor i.e. active (top left), reactive (bottom 

right), critical (top right), and buffering (bottom left).  

3. Results  

3.1. Thematic OH strategies derived from the Vignette (Phase-I) 

The content analysis indicated 36 different strategies that are categorized into the 

themes such as legal or policies, clinical aspects including disease-specific ones, 

collaboration at the managerial level, collaborations at the provider level, 

collaborations at the community level, the inclusion of private actors.  

3.2. ISC strategies for the operationalization of OH (Phase-II) 

Out of 36 different strategies, the top 15 validated ‘must-have’ i.e. essential strategies 

and the top 5 validated ‘should have’ i.e. preferred strategies based on the outcome 

of the policy Delphi process are presented in table 1.  
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3.3. Enabling factors for strengthening ISC and OH operationalization (Phase-

III) 

The workshop participants defined 18 factors encompassing micro-level factors (at the 

individual level), meso-level factors (at the organizational level), macro-level factors 

(at the system level), and external factors (beyond the boundary of the system) 

aspects to fulfill the above mentioned 15 essential strategies for the case of 

Ahmedabad, India (Table 2). The boundary refers to the local health system 

comprising human and animal health as controlled by the municipal governance. The 

set of factors synthesized during the first step of the workshop offers an accumulated 

and comprehensive perspective about the operationalization of the OH with a focus 

on zoonoses prevention and control. As described in the methods, the system 

boundaries for the OH was defined as per the participating stakeholders. The set of 

factors from a health system viewpoint was confirmed during the deliberation and 

discussion phase of the workshop and cross-checked during the further steps of the 

workshop.  

Figure 1 presents the final consensus effect-matrix (summary of all the system 

variables with their AS and PS values) after the deliberation of two sub-groups. A high 

AS value, as attributed to the factor ‘adequate knowledge (4)’, signifies the high 

influence on the other factors of the system, whereas a low AS value, e.g. ‘community 

participation (17)’, signifies low influence and requires an extensive change to 

influence the system. Similarly, a high PS value, e.g. ‘strengthening surveillance 

system (10)’, is influenced significantly by the other factors of the system, whereas a 

low PS value, e.g. ‘motivation for teamwork (3)’, indicates that extreme system 

changes are necessary to affect the factors.  

The systematic role of the factors was calculated (P-value and Q-value) and the 

system role was assigned based on those values (as described in the method section). 

Figure 2 represents a geometric visualization and interpretation of each factor within 

the system, based on the P-value, Q-value, AS, and PS values. The role of each factor 

could be ascertained from the respective position in the system as shown in figure 2.  

All the factors are classified according to their character or systemic role into four 

categories, passive, active, critical, and buffering. Table 3 represents the systemic role 

of the factors based on P- and Q-value. Based on the Q value, the factors are classified 

as either active or passive role i.e. factors having a large quotient Q value (e.g. Building 
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trust=2.67), meaning that they have a great impact on the system as they influence 

the system directly if the changes are considered as with ‘active’. On the other side, 

they cannot be steered or changed by other factors in the system. If the quotient is 

small, the factors are called ‘passive’ (e.g. Coordinating roles=0.60), characterized by 

reactive nature as they are influenced by many factors in the system. Similarly, based 

on the P-value the factors are assigned as either critical or buffering roles. The large 

product value indicates that they not only influence many other factors but ate at the 

same time influenced by many of them (e.g. Strengthening surveillance 

system=1120). The factors with smaller product value indicate that they do not 

influence nor are influenced by others (e.g. Community participation=208). 

Intervention on these factors is decided based on their role in the system and with the 

P- and Q-value. The factors with high P- and Q-values are suitable as leverage factors 

such as ‘Leadership quality (1), they have a salient position within the system, whereas 

factors with low P- and Q-value like ‘Community participation (17)’ are likely to be less 

important for this specific system functioning. However, the factors with high P-value 

and a low Q-value should not be necessarily less considered because it is strongly 

interwoven and has a buffering function in the system. Further, the systemic role of 

each factor is considered with its combined effect from active-passive and critical-

buffering such as active- slightly critical, highly-active-slightly-critical. 

3.3.1. Potential leverages of the health system (Active roles) 

Five factors have active roles with different ranges (highly active, active, slightly active) 

in the system i.e. a micro-level factor from the individual level, i.e. ‘Building trust (2)’, 

and a meso-level factor from the system level, i.e. ‘Relationship among actors (12)’, 

were observed as highly active. The other 3 factors having active role were micro-level 

factors i.e. ‘Leadership quality (1)’, ‘Motivation for teamwork (3)’ was active, and 

‘Adequate knowledge (4)’ was slightly active. This indicates that these have the 

strongest leverage on the system and also impact several other factors. However, the 

systemic effect was observed in combination with the role of critical-buffering. As the 

factor 2,3 and 12 belong to slightly critical indicating that these factors influenced least 

by other factors; whereas factor 1 belongs to critical and factor 4 belongs to highly 

critical i.e. influenced by other factors are maximum.  

For example, ‘Trust with actors (2)’ affects all other factors except smart technology, 

because of its highly active role, whereas least influenced by leadership quality, 
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adequate knowledge, and shared vision, because of its slightly critical role. In contrast, 

another example could for the factor adequate knowledge, which could influence most 

of the other factors except the specific budget head, because of its active role and 

influenced by all the factors except motivation for teamwork, because of its highly 

critical role.  

With these combined roles, the factor 1 should be carefully observed, especially if 

modified in order to give the development a new direction, factor 2 and 12 effects could 

be canalized if interventions are made here, factor 3 considered as steering lever, it 

should not be untouched by the repercussions of its interventions, therefore, it should 

be kept under control even after its use as a lever and factor 4 considered with hard-

hitting effect. All these 5 factors are ideal to be considered for the intervention as most 

of the factors are micro-level factors at the individual level.   

3.3.2. Strong catalysts of the health system (Critical roles)  

There were 8 factors with a highly critical role, 4 factors with critical and 4 factors with 

a slightly critical role observed. Out of 8 highly critical, factors 10, 5, 6, 7, 14 have 

same time neutral role also indicating their strong influence on most of the other factors 

and influenced highly by other factors within the system. Out of 4 with the critical role, 

factor 15, 16 have a similar neutral role also. Therefore, these 7 factors with a critical 

and neutral effects are described here. The remaining factors with a critical role have 

a secondary effect of either active or passive, thus they are considered in the 

respective sections accordingly. This is because each factor having one role in the 

dimension of active to passive and another role in the dimension of critical to buffering. 

An example of a meso-level factor from the organization level, is ‘Adequate human 

resources (5)’, which has an extremely critical role in the system. This is implied by 

the fact that, it could provoke system changes, both positively and negatively, which 

could lead to system instability. By intervening here uncontrolled amplifying or tipping 

could hardly be avoided, because, this factor highly influences capacity development, 

developing laboratory capacities, and strengthening the surveillance system. The 

factor itself is influenced by external factors such as political will and specific budget. 

Therefore, this factor needs to be tackled with extreme caution and should only be 

used as an initial ignition in extremely frozen systems. Nevertheless, the existing 
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human resource should be mobilized to develop the ISC rather than addressing the 

addition of human resources to the system. 

The observation indicates that factor 6 is influencing the other meso-level and macro-

level factors, while factor 7 is influencing the external factors only. By intervening with 

factor 10, the effect will be similar to the other meso-level factors, however, as it is 

influenced by most of the external factors it might require extensive resources during 

the intervention, thus it is suggested to consider it at the later phase of the 

operationalization. The three external factors, i.e. factor 14,15, and 16 are very much 

influenced by the other micro-level and meso-level factors, therefore it is essential to 

be careful while addressing these factors during the operationalization process.. Thus, 

interventions on these factors will lead to the improvement of the development of ISC, 

however, the absence will not make the process impossible.  Although these three 

external factors are important and their intervention may cause trouble in the existing 

system, due to its equally strong activity and reaction, it has been suggested (as per 

the outcome of the sensitivity model) that if not intended to give a strong initial impact 

it has to be targeted at a later phase of ISC development.  

3.3.3. Ideal factors to monitor the health system development (Reactive roles) 

There were 4 factors i.e. two meso-level factors from the organizational level, i.e. 

‘Improving decision-making (8)’ and ‘Improving laboratory capacity (9)’, and two 

macro-level factors from the system level, i.e. ‘Coordinating roles (11)’ and ‘Common 

platform (13)’, were observed under this reactive or passive role. Out of these 4 critical 

roles, factor 8 has a critical role, factor 9 and 12 have slightly critical and factor 13 as 

a highly critical role. As a combined effect, these factors were influenced by many 

other factors in the system with minimal influence capacity to other factors. Only factor 

13 with its highly critical role could influence most of the factors with minimal strength, 

while other factors have a weak influencing capacity to other factors in the system.  

For example, the factor ‘Common platform or networking (13)’ is influenced by most 

of the factors, because of its critical role and could able to influence to some of the 

factors like smart technology, motivation for teamwork, adequate knowledge, 

coordinating roles with its highly critical role. In contrast to the previous example, the 

factor ‘Improving laboratory capacity (9)’ is influenced by most of the ether factors, 

whereas it could not influence any other factor with its slightly critical role.  
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Effective intervention with factor 8 suggests that it can inflame considerable changes 

in the system, but can also get unmanageable by strong repercussions from the 

system. The role of factor 9, suggests that it can enflame moderate changes in the 

system, however, it is more influenced by the effects of the other factors from each 

level of the system. As intervention at this factor might require extensive resources, it 

should be entertained at the later phase of ISC development. The role of factor 11 and 

13 implies that it can incite profound changes in the system, but its effect can be 

slightly reinforced or weakened. These two factors are highly influenced by the micro-

level factors, thus, intervening in the micro-level factor could bring some changes to 

these factors during the operationalization. 

3.3.4. Important factors to stabilize the health system (Neutral and buffering 

roles) 

The role of the two external factors, i.e. ‘Community participation (17)’ and ‘Smart 

technology (18)’, are considered as important system stabilizers. Factor 17 is slightly-

reactive and weakly buffering, which is contributing to the self-regulation of the system 

without being an indicator. The neutral factor 18 has little effect on steering the system, 

although it is well fitted for self-regulation. These two factors are least influenced by 

any other factors of the system and have minimal influence on other factors within the 

system. Thus, intervention on these two factors during the OH operationalization is not 

very beneficial for the development of ISC.   

3.4. The intervention of enabling factors for the identified OH strategies  

Considering the enabling factors and their systemic role with their impact, the validated 

OH strategies could be achieved in two ways. One is by intervening all factors (except 

buffer) and thus achieving indirectly the OH strategies, other is directly achieving OH 

strategies individually as per the priority. As seen in Table 1, each OH strategies have 

their factors and it has found that factor 18 with its highest frequency, required for most 

of the strategy. However, in the systemic role factors 18 observed with the neutral role 

and signifying its presence with no effect, indicating that without factor 18 also the 

respective strategies could be achieved.  In contrast, micro-level factors like factor 3 

which is a leverage for the system with its active role, which is only required to fulfill 

few strategies and another micro-level factor i.e. factor 4, which also has an active role 

is essential for achieving most of the OH strategies. This points out that intervening 
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the factors with the active role is necessary as per the Vester sensitivity model, 

however, the factors with the least frequency could be ignored for the intervention.  

4. Discussion  

This paper ascertains individual factors (as active factors) are more imperative as 

compared to the political/external, economic, or system-network factors for the 

operationalization process OH. As mentioned in the literature (50), the individual 

factors that support successful ISC for OH operationalization, are education, training, 

prior experience, and existing relationships, whereas this study adds more in the 

perspective of managerial enablers, such as trust, leadership, and motivation along 

with subject knowledge. Similarly, the organizational factors already mentioned in 

literature are organizational structures, culture, human resources, and communication, 

whereas in addition, this study highlights capacity building, shared vision/objectives, 

and decision-making capacity along with adequate human resources. Evidence also 

indicates the network factors such as network structures, relationships, leadership, 

management, available and accessible resources, political environment, whereas this 

study adds as further factors: the coordinated roles and a common platform including 

the relationships with actors. Also, there are certain external and political factors such 

as structured guidelines/policy, a specific budget, strengthening laboratory and 

surveillance system, the inclusion of smart technology, and last but not least 

community participation and political will. In some countries, where the One Health 

approach has been initiated, the key factors that have been discussed were political 

will, resources, context, common goals, strong governance, routine 

coordination/communication, strong sectoral systems (5,16,17,51,52). 

A cross-case analysis by Rubin et al. suggests that OH operationalization entails 

team-building challenges (53), and this study supports this by emphasizing individual 

factors as active factors that assist in successful team building activities. Thus, a 

successful One Health approach will require team-building skills as fundamental core 

competencies. In the same line, system thinking also urges transformational 

leadership as an essential and prime strategy for health system strengthening (54,55). 

Similarly, in the literature, it has been documented that systemic or adaptive leadership 

as one of the prime necessity for any organizational cultural model(56). An interpretive 

study by Wong et al. identified systemic factors for ISC as structures, funding models, 

regulatory policies, power relations, harmonized information, and communication 
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infrastructure, targeted professional education, formal systems leaders as 

collaborative champions (57), which also became evident in our findings. Another 

review argues that, for effective implementation, lessons learned and ‘best practice’ 

must be led by regional stakeholders drawn from a variety of disciplines(58); that 

means the local actors are more influential in OH operationalization. The factors that 

have emerged for operationalizing OH from the local stakeholders were based on their 

experience and expertise in the respective sectors. ISC is rarely without complications; 

however, drawing shreds of evidence from the local actors with the identified strategies 

and enabling factors will smoothen the operationalization process of OH. 

This case study is unique of its kind to reveal the importance of the local stakeholders 

and the bottom-up approach, strategies that are more appropriate to the concerned 

health system at the operational level. On the one hand, external factors like political 

will and a specific budget, are important influencers for the operationalization of OH. 

On the other hand, the micro-level factors at the individual level like trust, leadership, 

and motivation, are essential drivers at the grass-root level. This system approach 

analysis strongly recommends that the OH operationalization at the grass-root level 

could be initiated with innerving the factors with active role, i.e. most of the micro-level 

factors, except the motivation for the teamwork, identified in the study. Additionally, 

addressing the other macro-level factors with an active role in the system, i.e. 

instituting relationships among actors, will also enhance this operationalization 

process. As most of the external factors are found as critical or neutral, the immediate 

intervention should not target these factors. In the longer term, once the micro, meso, 

and macro-level factors are strengthened and stabilized, addressing the external 

factors is recommended. As the meso-level factors are highly influenced by either 

micro or external factors, it is recommended to address the micro-level factors during 

the initial phase as these are found to have an active role in the system. In addition, 

most of the micro-level factors could be intervened with minimal cost and thus 

supportive to be addressed in the preliminary phase of operationalization. While in 

general, the collectivistic leaderships in healthcare have demonstrated a positive 

impact according to recent implementation health research (59,60), the special 

requirements of OH operationalization additionally endorse the strengthening of 

collaborative, transformational conflict management and leadership development 

across OH actors (61). This case study unfolds the importance of the system approach 
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in identifying the need for the local health system. Although this case study 

emphasizes the local health system for the operationalization of OH, similar kinds of 

research are recommended to understand the scenarios for the regional, national, and 

global needs. The future OH policies should prioritize balance between the subject 

knowledge development and the leadership competencies among the OH actors, 

which becomes a prime for the OH operationalization. This bottom-up approach 

provides new insight into the ISC development and indicates the importance of the 

micro-level factors at the individual level over the other enabling factors for the OH 

operationalization. Thus, the bottom-up approach remained an utmost important 

exploration way in the operational research especially for the local health system. This 

approach could be of highly beneficial to develop strategies, where there is an 

absence of the policy.  

5. Conclusion 

The operationalization of collaborative preventive strategies of OH relies on the full 

adhesion to necessary micro-level factors at the individual level followed by the macro- 

and meso-level factors.  The willingness of actors to embark on this resource-

consuming collaborative strategy depends on the relationship among staff and the 

trust with other sectors followed by leadership quality and staff motivation. Additionally, 

external factors, such as structured guidelines and political will, are needed but not 

vital as micro-level factors to initiate the ISC. This study provides great insight into the 

type of enabling factors, which could be actively addressed through adequate 

intervention without affecting the resilience of the health system during the 

operationalization process. The system approach through a bottom-top exploration is 

highly essential to understand the local health system and its enabling factors during 

the ISC development as part of OH operationalization.  
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Table 1. Top fifteen ‘essential’ strategies and top five ‘preferred’ strategies 
validated through modified policy Delphi process for the operationalization of One 
Health in the prevention and control of zoonotic diseases in Ahmedabad, India 

E
s

s
e

n
ti

a
l 
O

n
e
 H

e
a
lt

h
 s

tr
a

te
g

ie
s
 

1. Cross-sectoral information and data sharing is recommended within the 
human and animal health system with an emphasis on the joint data 
analysis and an early alert system for zoonoses (1,2,3,4,6,7,10,11,13,14,18) 

2. Public health act or clinical establishment act for all the clinics 
(human/animal) in the city emphasizing on reporting diagnosed conditions to 
the public health system (4,6,7,9,10,14,18) 

3. Strengthening the local capacity of laboratories for screening and diagnosis 
of the zoonotic diseases (6,9,15,16) 

4. Developing guidelines for disposal of all the dead animals irrespective of 
disease condition for the city (1,4,6,11,12,15) 

5. Enhancing and strengthening the prophylactic vaccination of all the types of 
animals especially for rabies prevention (1,2,5,6,7,8,10,11,14,15,16,17,18) 

6. Promoting better hygiene and preventive practices among the community 
especially for flu prevention (1,4,5,6,7,11,14,17,18) 

7. Resource sharing with the human/animal health system for improving 
service delivery and establishing surveillance 
(1,2,3,5,6,7,8,11,12,13,14,16,18) 

8. Reporting pattern for prioritized zoonotic conditions should be established 
and regular monitoring of the same is recommended 
(4,5,6,9,10,11,14,16,17,18) 

9. Sharing of knowledge among the medical and the veterinary profession 
through a common platform including the joint training programs 
(1,4,7,13,14,16,18) 

10. A common One Health clinical body that is answerable for every situation 
related to zoonoses management and its prevention 
(1,4,5,6,7,8,11,13,14,15,16,18) 

11. Developing Informed Education and Communication (IEC) materials for 
zoonoses prevention across the clinical setting of both the system to 
educate their respective patients (4,13,16,17,18) 

12. Cross-communication among the frontline workers at the grass-root level 
and cross-sectoral information sharing with appropriate officials for any 
abnormal occurrence (4,5,16,17,18) 

13. Sensitization of community along with knowledge and awareness on 
prevention and control of zoonoses (4,5,6,11,14,16,17,18) 

14. Formulation of One Health community cell at the grass-root level with help 
of frontline health workers and community members (4,5,6,11,14,16,17,18) 

15. Financial incentive packages for the inclusion of private providers into the 
public health delivery system and for reporting the symptoms and/or 
diagnosed zoonotic conditions to the system (4,6,8,9,10,11,14,16,18) 

P
re

fe
rr

e
d

 O
n

e
 H

e
a
lt

h
 

s
tr

a
te

g
ie

s
 

1. Urban zoonoses and/or One Health committee, like at the district and state 
level, should be developed for the city level 
(1,2,3,4,5,6,7,8,11,12,13,14,15,16) 

2. The city should develop animal treatment centers and hostel facilities where 
stray animals can be inspected and vaccinated regularly (4,5,6,11,14,16) 

3. In the clinical and primary healthcare setting, a detailed history taking for a 
provisional diagnosis of zoonotic conditions should be emphasized (4,6,8,13) 

4. Financial incentives to the animal handlers to report any disease or any 
abnormal condition(s) of their animals to the public health system (4,10,17) 

5. Enhancing collaboration among professional bodies like the Indian Medical 
Association, Indian Veterinary Association, etc. (1,6,7,13) 

( ) indicates the serial number of factors (see table 2) responsible for the respective strategy 
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Table 2. Factors for operationalization of One Health in the prevention and control of 

zoonotic diseases in Ahmedabad, India, extracted from the system workshop during 

September 2019 

Context Factors Description 

M
ic

ro
-l

ev
el

 f
a

c
to

rs
  

(I
n

d
iv

id
u
a

l 
le

v
e
l)
 

Leadership quality (1) 
Each individual within their sector should take the 

lead as per their expertise 

Building trust (2) 
Trust among the sectors need to be facilitated for 

collaborative work 

Motivation for teamwork 
(3) 

Actors should have motivation towards working as 

a team 

Adequate knowledge (4)  
Adequate knowledge of zoonotic conditions for 

early detection and experiences  

M
e

s
o
-l
e

v
e
l 
fa

c
to

rs
 (

O
rg

a
n

iz
a

ti
o
n

a
l 
le

v
e
l)
 

Adequate human 
resources (5) 

Multidisciplinary team ‘One Health Cell’ consisting 

of a representative from a different sector or 

dedicated human resource within each department 

for OH 

Capacity building (6) Appropriate inter-professional education needs to 

be targeted towards the medical and veterinary 

education and other clinical experiences for the 

health workers 

Shared vision and 
objectives (7) 

Departmental visions need to be shared with other 

sectors to form a comprehensive agenda 

Improving decision-making 
capacity (8) 

Capacity building to take an appropriate decision 

during the health emergencies and other relevant 

conditions 

Improving laboratory 
capacity (9) 

Availability of screening and diagnosing zoonotic 

conditions  

Strengthening surveillance 
system (10) 

The current surveillance system needs to be 

strengthened.  Individual systems should also 

effort to capture the symptoms from the animals 

and do a prediction of disease transmission. 

M
a

c
ro

-l
e

v
e
l 

fa
c
to

rs
 (

S
y
s
te

m
 

le
v
e
l)
 

Coordinating roles (11)  
Specific coordinating responsibilities of actors at a 

different level  

Relationships among 
actors (12) 

A good relationship among staff members should 

be there irrespective of hierarchy within the 

respective department  

Common platform (13) A common platform is necessary to share the 

knowledge, experiences and could act as a bridge 

E
x
te

rn
a

l 
fa

c
to

rs
 (

b
e
y
o

n
d
 t
h

e
 

s
y
s
te

m
 b

o
u

n
d

a
ry

 l
e

v
e
l)
 

Structured 
guidelines/policy (14) 

Guidelines on roles and responsibilities of each 

actor including the type of activities  

Political will (15) Both urban and rural governance systems need to 

work collaboratively. The political commitments 

need to be enforced with the current system. 

Specific budget head (16) Budget head for specific One Health activities  

Community participation 

(17)  

Community engagement and participation is 

essential for promoting disease awareness  

Smart technology (18) Both the system should be able to use smart 

technologies to share the data, information at any 

point of time 
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Table 3. Systemic role of the factors based on the P-Value and Q-Value extracted 

from the workshop during September 2019 

Active-Passive Q-

Value 

Critical-Buffering P-

Value 

Highly active 

(2) Building trust 

(12) Relationship among actors 

Active 

(3) Motivation for teamwork  

(1) Leadership quality 

Slightly active 

(4) Adequate knowledge  

Neutral 

(18) Smart technology 

(16) Specific budget head 

(15) Political will 

(10) Strengthening surveillance 

system 

(5)  Adequate human resources 

(14) Structured guidelines/policy 

(17) Community participation 

(7) Shared vision and objectives 

(6) Capacity building 

Slightly passive 

(13) Common platform 

(9) Improving laboratory 

capacity 

(8) Improving decision-making 

capacity 

(11) Coordinating roles 

 

2.67 

2.50 

 

1.67 

1.67 

 

1.43 

 

1.21 

1.13 

1.04 

0.91 

 

0.86 

0.83 

0.81 

0.78 

0.76 

 

0.66 

0.64 

 

0.62 

 

0.60 

Highly critical 

(10) Strengthening surveillance 

system 

(5) Adequate human resources 

(6) Capacity building 

(13) Common platform 

(7) Shared vision and objectives 

(4) Adequate knowledge  

(14) Structured guidelines/policy 

(11) Coordinating roles 

Critical 

(15) Political will 

(16) Specific budget head 

(1) Leadership quality 

(8) Improving decision-making 

capacity 

Slightly critical 

(9) Improving laboratory capacity 

(2) Building trust 

(3) Motivation for teamwork 

(12) Relationship among actors 

Neutral 

(18) Smart technology 

Slightly buffering 

(17) Community participation 

 

1120 

 

1116 

884 

805 

800 

759 

750 

735 

 

600 

598 

540 

522 

 

 

400 

384 

375 

360 

 

238 

 

208 

Q-Value= 𝐴𝑆𝑖/𝑃𝑆𝑖; P-value=𝐴𝑆𝑖*𝑃𝑆𝑖 
Q-value  ranges: highly active (Q > 2,25), active (1,60 < Q > 2,25), moderately active 

(1,30 < Q > 1,60), neutral (0,75 < Q > 1,30), moderately reactive (0,60 < Q > 0,75), 

reactive (0,45 < Q > 0,60), highly reactive (Q < 0,45) 

P-value ranges: highly critical (P > 2,5a), critical (1,70a < P > 2,5a), moderately critical 

(1,20a < P > 1,70a), neutral (0,80a < P > 1,20a), moderately buffering (0,51a < P > 0,80a), 

buffering (0,16a < P > 0,50a), and highly buffering (P < 0,16a); where a= (n-1), n = number 

of factors.  

 

  



 
Publication 7 

125 
 

Figure 1. Consensus effect-matrix representing the strength of the direct effects 

among factors extracted from the system workshop for the operationalization 

of One Health during September 2019 

 

Foot Note: 0=Negligible effect (empty cells), 1=under-proportional effect, 

2=proportional effect, 3=over-proportional effect. AS=Active Sum, PS=Passive Sum, 

P=P-value, Q=Q-value(36) 
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Figure 2. Diagram representing the systemic roles of the factors of validated OH 

strategies in the Ahmedabad, India, extracted from the workshop during 

September 2019 

 

 

Foot Note: AS: Active Sum; PS: Passive Sum; Numbers in the circle indicates the 

serial number of the factors: Leadership quality (1), Building trust (2), Motivation for 

teamwork (3), Adequate knowledge (4), Adequate human resources (5), Capacity 

building (6), Shared vision and objectives (7), Improving decision-making capacity 

(8), Improving laboratory capacity (9), Strengthening surveillance system (10), 

Coordinating roles (11), Relationship among actors (12), Common platform (13), 

Structured guidelines/policy (14), Political will (15), Specific budget head (16), 

Community participation (17), Smart technology (18)
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3. Discussion 

3.1. OH actors in the health system of Ahmedabad, India 

The RICOHA study has explored the actors at three levels of the health system, i.e., 

administrative, provider, and community, from the human and the animal health 

system. As discussed in ‘Publication 6’, in addition to the city actors, there were top 

authorities from the district/state/nation have an integral role in decision-making for the 

prevention and control of zoonoses in Ahmedabad, India. The ISCs (coordination) 

eventuated only during the outbreak as instructed by the top authorities, which then 

decreased to the communication among the administrative actors in the non-outbreak 

situation. Similar to the other cities of India [97,98], the capacity of the animal health 

system of Ahmedabad is limited only to the cattle nuisance control along with the basic 

emergency animal care with a lack of skilled human resources. This might be one of 

the potential reasons why this study documented low network cohesion during non-

outbreak situations compared to the outbreak situations at the administrative level. 

Although in the literature, the interaction among the administrative actors from both 

the system happens not only during health emergencies/disaster situations [99,100] 

but also during routine work [72], this research documented the interdependency of 

the city actors near the district/state actors, due to lack of human resources.  

In the Indian public health system, the inter-dependency for HRH across the 

governance level has been documented [101]. This indicates the need for ISC, not 

only across the system (i.e., human-animal-environment) but also across the different 

governance levels. Another key finding from this research was the negligence of 

considering the private and non-governmental actors as part of the public health 

system. Although more than half of healthcare services are catered by private 

providers [102], this study documented minimal involvement of private actors with the 

governmental actors in the zoonoses prevention and control activities. With a lack of 

skilled human resources in the animal health system, the presence of these actors 

needs to be considered as an advantage in the local context.  

At the provider level, ISC was found to be very low, especially at the interface between 

physicians and veterinarians, irrespective of the health emergencies. As pointed out 

in the result of ‘Publication 6’, the low awareness about zoonoses and lack of 

collaborative work experience might be the potential reasons for low ISC at this level. 
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As suggested in the literature, the collaboration between physician-veterinarian exists 

for managing [103] and controlling [104] zoonoses, or for joint clinical services for 

minimizing the risks [105–107]. As per the findings of this study in the local setting, 

this type of ISC is far away to visualize at the provider level. At the provider level, ISC 

was considered as a burden, and clinicians recommended task shifting to the 

community level.  

In contrast, at the community level, this study found no such actor from the animal 

health system except the private veterinarian offering the need-based healthcare 

services (as discussed in ‘Publication 4’). Although there is a lack of studies indicating 

the importance of community-level actors in disease prevention or risk mitigation at 

the human-animal interface [108], the evidence suggests the importance of the 

community health workers (CHW) in preventive and primary care in diverse domains 

of public health [109,110]. In the absence of a community actor from the animal health 

system, this study explored the possibility of task extension of the existing actors of 

the human health system as a potential OH activist. As discussed in ‘Publication 4’, 

the female health workers, i.e., Accredited Social Health Activists (ASHAs), are the 

most accepted CHWs with profound contact by the surveyed households. However, 

the low motivation and the demand for additional financial incentives becoming the 

major challenges to consider ASHAs as OHAs (as discussed in ‘Publication 5’). The 

actors identified and listed in this research have direct or indirect involvement in the 

prevention and control of prioritized zoonotic diseases for Ahmedabad (Publication 3), 

i.e., rabies, brucellosis, avian influenza, and swine flu. 

On the one hand, the low awareness level in the community (as found in the 

‘Publication 4’) about the prioritized zoonoses and on the other hand, the lack of 

community actors from the animal health system (‘Publication 4’) making the local 

health system much more challenging. In literature, CHWs are contributing 

significantly to improve health security and community-level resilience in low and 

middle-income countries (LMICs) [111]. Considering the principles of the PCHS [81], 

this research urged to promote ASHAs as OHAs with suitable health promotion 

strategies in Ahmedabad, India.  
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3.2. ISC operationalization for OH implementation: Challenges and way 

forward 

Overall, there is low interest for ISC at the provider level and a low acknowledgment 

of the advantages of ISC at the administrative level. ISC is instead considered as a 

burden and would not be implemented unless instructed by the top authorities. There 

is not yet an understanding of OH in the study area, but the identified actors across 

the local health system of different health system levels would provide a preliminary 

platform for an eventual OH implementation. As pointed out by Degeling et al. about 

the political-legal issues in the OH decision-making process [20], the current research 

identified the guidelines/policies for ISC as external factors that lie outside of the 

system in addition to the community participation, specific budget, political will, smart 

technology. As discussed in ‘Publication 7’, the prime enablers for enhancing ISC are 

micro factors at the individual level, i.e., trust, leadership, motivation, knowledge, 

which are grossly lacking in the study setting. As evinced the low awareness about the 

zoonoses at the community level (Publication 4&5) and the provider level (Publication 

6), the knowledge of zoonoses promotion becomes one of the prime recommendations 

for the study setting.  

Currently, the ISC ranges from communication to coordination, as shown in Figure 2. 

To progress towards the next level of convergence, the trust and motivation of actors 

at all levels of the health system are essential. Studies by Errecaborde et al. [112] and 

Rubin et al. [113] have emphasized the importance of individual factors like trust, the 

motivation of the actors for the OH implementation process. However, in the health 

system of Ahmedabad, the meso-level factors at the organizational level, i.e., human 

resource, capacity building, shared vision, decision-making capacity, are found to be 

equally essential to vitalize the ISC at the provider level. By intervening these meso-

level factors, issues like lack of skilled human resources in the animal health system, 

the low motivation of ASHAs, the inter-dependency issues of the city and district 

administrative actors could be addressed. Some of the challenges that have been 

identified in this study as dissimilarity in the information flow and/or disease-reporting 

pattern could be tackled through the identified macro-level factors at the system level 

i.e. developing a common platform, enhancing the coordinated roles as pointed out in 

the ‘Publication 7’. These types of factors, such as the individual, organizational, and 

network factors, are also narrated in a scoping review [112]. Addressing all the 
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enabling factors as identified in the study (Publication 7) at a single point of time would 

require additional financial resources, human resources for the awareness promotion, 

structured top-down directives. Thus, it is recommended to address the micro factors 

first, aiming at the system strengthening, as it would not involve financial burden, and 

then move towards addressing structural and external factors targeting the system 

changes. As the OH implementation across the globe have documented various 

enablers and barriers [35,36,114,115], and some are more important than others due 

to the local context [116]; the identified enablers and barriers (Publication 7) need to 

be considered for strengthening the ISC operationalization in the health system of 

Ahmedabad. As suggested in the literature, ISC operationalization without any 

complications is rare [35,36,114,115,117,118]; thus, continuous monitoring and 

evaluation strategies during implementation is recommended. In the literature, it is 

highlighted that limited resources at the city level [119–121] might lead to the 

negligence of the ISC activities and thus overlooking the burden of zoonoses. Given 

these circumstances and the reach presence of the private actors need to consider as 

an advantage for the local setting. As recommended in ‘Publication 6’, initiatives like 

a public-private partnership (PPP) are encouraged for OH implementation in 

Ahmedabad. The PPP strategies have shown huge advantages in different 

dimensions of public health in the study setting, as well as at the national level 

[122,123]. The learnings from the existing PPP strategies would be beneficial if 

replicated at the provider level to engage the private veterinarian in the zoonoses 

prevention and control activities in addition to involving non-governmental actors in the 

decision-making process.  

3.3. ISC as a continuum process: Enhancing the convergence  

The ISC operationalization, as part of the OH implementation, is being acknowledged 

as a continuum process. As documented in this study, ISC ranged from 

communication to coordination during non-outbreak and outbreak situations, 

respectively. The coordinated activities during the outbreak situation are a kind of 

solution-based collaboration, as discussed in ‘Publication 2’, where the desired actors 

do coordinated action until the problem continues. Although this type of coordinated 

activity was immensely helpful in controlling the past outbreaks, the concern arises on 

how better we might have prevented the outbreaks through ISCs during the non-

outbreak situation. In such a case, the next step on the ladder of ISC, i.e., continuous 
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collaboration and coadunation, needs to be emphasized and promoted among the 

actors. In the literature, it is highlighted how and what type of ISCs strategies have 

been implemented in different public health domains in achieving the next step of the 

ladder with a joint determination of common goals [124,125]; there is a lack of evidence 

in the OH domains. Although in ‘Publication 2’, we have recommended a mixed ISC 

for India, i.e., a combination of level-based along with the third-party based 

collaboration, considering the situation of the Ahmedabad health system, a third party 

based collaboration is recommended. The level-based collaboration could be 

envisaged at a longer-term by addressing the structural and organizational changes. 

To develop a third-party based collaboration in the health system of Ahmedabad, the 

identified micro factors at the individual level (Publication 7) could help in motivating 

the current workforce for OH. The issues as suggested in the literature like involving 

all potential actors in the planning phase [126], minimizing the professional conflicts 

[127], tackling moral dilemmas [32], and minimizing the gap between policy visions 

and implementation efforts [128], are essential to be considered during OH 

implementation. Also, the current attitude of the top-down directive needs to be 

redirected towards enabling local innovation and meeting the needs of the people 

through addressing the identified enablers in the study setting for a people-centred 

health system. 

Undoubtedly, the study setting is at the introductory level of the ISC process of 

convergence, thus to move ahead, it is essential to repeat the five-step process of 

exploration for each new common goal. The five-steps process of ISC exploration as 

part of the operationalization, recommended from the RICOHA are- (a) prioritizing the 

goals (either for the disease control or for the risk mitigation), (b) identifying all the 

potential and relevant actors (stakeholders and/or institutions) responsible for the 

prioritized goals, (c) understanding the current network cohesion among the identified 

actors as well as their interest in the newly prioritized goal(s) and influence on the 

other actors, (d) decision-making process on the key strategies for the 

operationalization, (e) identifying enablers and barrier factors within the network for 

operationalization.  

With the lack of evidence for the local setting, the RICOHA study attempted to 

determine which zoonoses need to be prioritized for collaboration as the first step of 

the ISC, as discussed in ‘Publication 3’ [91]. Similarly, this has been done for different 
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purposes, such as to provide guidelines for resource allocation to enhance 

surveillance in Kenya [129], or to identify the most critical zoonotic diseases that 

should be jointly addressed in Tanzania [130], Uganda [131], Ethiopia [132]. 

Therefore, the purpose of ISC could differ as per the targeted goals, and that should 

be mutually decided as per the need of the study setting. These five-step processes 

of ISC exploration could be replicated to any other setting for OH implementation 

processes.  

ISC, as one of the key strategies for the implementation of OH, has been documented 

across the globe [133]. In similar ways, ISC has also been the key to the prevention 

and control of vector-borne diseases [134,135], noncommunicable diseases 

[136,137]. However, the range of sectors involved as part of OH implementation 

depends on the need of the local setting or the goal of the actors [10,34,114,138]. 

Thus the ISC strategies identified in this research (as pointed in ‘Publication 7’) might 

facilitate the OH implementation process in Ahmedabad. For example, from 

‘Publication 7’, a common platform for knowledge sharing or the joint training programs 

or developing OH clinical body between the interface of the physician and veterinarian 

remained of utmost importance. Although in our review (Publication 2), we failed to 

conclude on how much ISC is required for an effective OH implementation, it is 

essential to measure the ISC in different situations to understand its impact. Therefore, 

it is crucial to note here that future reviews should focus on quantified ISCs and their 

effects on disease control and/or risk mitigation.  

3.4. RICOHA study contributions: Unfolding recognition  

This health system study has a two-layered contribution, i.e., a conceptual and an 

empirical. As there was a lack of information on the OH implementation, especially in 

LMICs, this study added value in generating the preliminary scenario and potential 

options for ISC operationalization for the case of Ahmedabad, India. Conceptually, this 

study developed the process of exploring the ISC operationalization for a study setting 

where there is no concept of OH so far. The five-step process of ISC exploration as 

part of the operationalization discussed in the RICOHA study could be replicated in 

any other setting to tackle different purposes in the domain of OH. Also, in the study 

setting, this five-step process could be repeated over time, and the findings from this 

study could act as baseline information for future monitoring and evaluations.  
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Further, the advantages of investigations from the lens of the bottom-up approach in 

the context of HPSR made an empirical contribution. First, the importance of the 

community and people as per PCHS was captured, and second, when there is a lack 

of evidence on the zoonotic disease awareness and perceptions about the health 

systems, it remained an important task to understand the community scenario rather 

than understanding the apex governance level. Thus, the community level was 

explored first, followed by the provider level and the administrative level. While other 

HPSR studies in the same study setting benefited from top-down exploration[139] in 

the presence of a defined policy, the RICOHA study benefited through the bottom-up 

approach in the absence of a defined OH policy. This might result in formulating the 

people-centered and need-based policy on OH in the near future. This bottom-up 

approach in the HPSR could also be referenced to any other issues in public health, 

where pre-defined policy is absent or to understand the need of people, which would 

ultimately lead to change in the current policies. With increasing the health system 

complexity [83], this bottom-up approach exploration of the health system helped to 

understand the local context and the realities.  

3.5. Beyond zoonotic diseases: Learnings from RICOHA 

In an increasingly complex and dynamic health system, a single actor and/or institution 

has no adequate knowledge or capacity to tackle efficiently and effectively the future 

emerging and re-emerging diseases [140,141]. Thus, exploring ISC enables a better 

understanding of the local situation, including its potential actors, capacities, and 

networks, as studied in the RICOHA. Although RICOHA studied ISC pertaining to the 

prevention and control of the selected zoonotic diseases, it has enormous potential to 

replicate a similar process in the other dimensions of OH. The same exercise could 

be scaled up (a) to any other spatial scale (within India or outside), (b) to any other 

complex issues of OH approach (such as mitigation of antimicrobial resistance or food 

safety), (c) to any other lenses of the health system (i.e., to the state, regional, national 

level), (d) to any other discipline of public health (where multiple sectors are required 

to address a common issue or challenge).  
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Figure 2. Summarized findings of RICOHA study indicating the current scenario and 

the way forward 

 

3.6. Limitations and Recommendations  

One of the limitations of the RICOHA study is that it has primarily explored the two 

systems only, i.e., the human and the animal health systems. Therefore, future studies 

should focus on exploring the other systems relevant to OH. As this research 

recommends ASHAs to become OHAs in the absence of any community actors from 

the animal health system, this might have been different vary if any other systems 

were included in the exploration. However, the reach of eventual community actors 

other than the human and animal health systems also needs to be tested for their 

potentials in disease control and awareness about zoonoses. The health system 

interventional trial studies are recommended to find out the most potential OHAs from 

all other systems. Secondly, this study represents a cross-sectional study, and there 

might be recall bias while enquiring about the potential actors that have collaborated 

in the last outbreak. This might be better captured through longitudinal data collection 

over time. This might have allowed us to understand the dynamic changes of the 

health system and the real-time interaction of actors. Thirdly, the implementation 

phase of this operationalization process was beyond the scope due to the time 

constraint; therefore, future studies should implement strategies that have been 

developed by RICOHA and evaluate its effectiveness over time. Despite these 
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limitations, the RICOHA is the first of its kind in India, targeting the exploration of ISC 

in a local health system, concluded with the following policy and research 

recommendations: 

Short-term policy recommendations 

▪ Develop a third-party based ISC for prevention and control of zoonotic disease; 

for example, a One Health Task Force of Ahmedabad (OHTFA) consisting of 

representative actors from the different levels of the health system, including 

district/state actors.  

▪ Establish a common platform across the different health system levels for 

zoonoses knowledge sharing, promotion of the advantages of ISC, and training 

for addressing the identified micro factors (e.g. leadership, trust, motivation).  

▪ The presence of the private and non-governmental actors needs to be 

considered as an advantage and needs to be integrated into zoonoses 

prevention and control activities by building public-private partnerships.  

▪ Conduct structured training programs for the prioritized zoonotic diseases 

(rabies, brucellosis, and influenza) at the different levels of the health system. 

▪ Sustain vertical collaborations between the administrative actors of the city and 

the district/state level during non-outbreak situations.  

▪ Establish a combined OH clinical body and reporting system at the provider 

level for diagnosis, treatment, and prevention of zoonoses. 

▪ Train ASHAs on zoonoses prevention and deploy them for awareness 

promotion in the community. 

Long-term policy recommendations 

▪ Developing level based collaborations. 

▪ Increase the scope of the Cattle Nuisance Control Department (the current 

animal health cell of the AMC) towards zoonotic disease control and risk 

mitigation by recruiting more animal health professionals and extending the 

animal health clinics across the city. 

▪ At the administrative level, coadunation processes for joint resource sharing for 

risk mitigation need to be developed. 

▪ At the provider level, initiate the cross-referral mechanism between the 

physicians and veterinarians. 
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▪ At the community level, promote ASHAs to One Health Activists (OHA) with 

appropriate financial incentive packages.  

Research recommendation(s) 

▪ Understanding the network cohesion and nodes of actor interactions for all OH 

sectors in the national, state, or local context.  

▪ Assess the power dynamics between the actors across the OH sectors within 

the local health system. 

▪ Use the bottom-up approach in health system research in the absence of a 

defined policy or to develop people-centered health policies.  
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6.2. Annexure-II (Consent form) 
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6.3. Annexure-III (Data collection tools) 

Table 1. Overview of tools for data collection under RICOHA project 

Objective Tools 

I. To determine which 

zoonoses need to be 

prioritized for collaboration 

among the actors of the 

human and the animal health 

system   

Form-1: One Health Zoonotic Disease Prioritization 

(OHZDP) Tool   

II. To document the health 

system contact and its effect 

on the awareness level of 

zoonotic diseases 

Form-2.1: Basic Household details 

Form-2.2: Animal Health details 

Form-2.3: Human health system contact details 

Form-2.4: Animal health system contact details 

Form-2.5: Awareness about prioritized zoonotic diseases 

(Form-2.5.1: Awareness about rabies, Form 2.5.2: 

Awareness about brucellosis, Form 2.5.3: Awareness 

about influenza) 

III. To understand the 

motivation to become an OH 

activist at the community 

level 

Form-3.1: Awareness about prioritized zoonotic diseases 

and work performance of the community health workers 

Form-3.2: Semi-structured interview guide for community 

healthcare workers 

IV: To identify, categorize 

OH actors and examine the 

strength of the health system 

network for implementation 

of OH with a focus on 

prevention and control of 

zoonotic diseases 

Form-4.1: Semi-structured interview guide for identifying 

actors  

Form-4.2: Documenting the health system network at the 

administrative level 

Form-4.3: Documenting the health system network at the 

provider level 

V. To document and validate 

the innovative strategies for 

ISC with a focus on OH 

implementation in the 

prevention and control of 

zoonoses and to document 

the enabling factors to boost 

the ISC between the human 

and animal health systems 

Form-5.1: Interview guide for Vignette study 

Form-5.2: Policy Delphi tool for validation of key strategies 

Form-5.3: Semi-structured tool for the participatory system 

workshop 

 

 

 

Note: Kinldy seek permissions before using these tools   
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Form-1: One Health Zoonotic Disease Prioritization (OHZDP) Tool   

 

[NB: Adapted from Center for Disease Control (CDC, USA) and modified for 

Ahmedabad, India with aim to determine which zoonoses will receive high 

concern for collaboration between the human health and the animal health system in 

Ahmedabad, Gujarat] 

 

 

 

Step Type of Work Objective  

Pre-
Workshop 

Desktop 
Review 

Review of zoonotic diseases in context of Ahmedabad, 
Gujarat and India  

Pre-
workshop Individual Informal discussion with experts  

Step-1 Individual 
Selection of potential zoonotic diseases that need to be 
considered for prioritization  

Step-2 Individual 
Selection of criteria, under which each disease need to be 
evaluated further  

Step-3 Group Deciding questions for each criteria  

Step-4 Group Ranking of criteria using the Analytic Hierarchy Process 

Step-5 Group Ranking of the diseases using decision tree analysis 
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Step-1: Deciding zoonotic diseases: OHZDP Tool   

Instruction 

Below given is the list of zoonotic diseases that have been identified through expert 

interview, literature review and group work prior to the workshop. Select the zoonotic 

diseases that you consider an important public health concern for Ahmedabad, 

Gujarat. 

Zoonotic diseases Mark as ‘X’ against zoonotic disease that 
you would like to consider for further 
prioritization process  

Japanese Encephalitis  

Dengue  

Chikungunya  

Crimean-Congo hemorrhagic fever  

Rabies  

Chandipura virus encephalitis  

Kyasanur Forest Disease  

Avian Influenza (H5N1)  

Pandemic Flu  

Swine Flu (H1N1)  

Buffalopox Virus  

Nipah virus  

Ganjam Virus Disease  

Bhanja virus  

Leptospirosis  

Plague  

Anthrax  

Brucellosis  

Tuberculosis  

Toxoplasmosis  

Q Fever  

Lyme disease  

Food borne  

Vibrio cholera  

Listeria monocytogenes  

Campylobacter spp  

Enterohemorrhagic Escherichia coli  

Cysticercosis  

Helminths  

Babesiosis  

Other (Please specify)  
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Step-2: Deciding Criteria: OHZDP Tool   

Instruction 

Below given criteria have been summarized as per the U.S. Centers for Disease 

Control and Prevention’s (CDC) One Health Zoonotic Disease Prioritization (OHZDP) 

Tool. Among the eight listed criteria, kindly choose five most important criteria, that 

you feel should be considered for prioritization of zoonotic diseases.   

Criteria Mark as ‘X’ against 5 criteria only  

Severity of Disease in Humans (HD)  

Burden of animal disease (AD)  

Availability of interventions (IN)  

Existing inter-sectoral collaboration (IC)  

Prevention and Control strategy (PC)  

Potential for Epidemic and/or Pandemic (EP)  

Social-Economic Impact (SE)  

Bioterrorism Potential (BP)  
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Step-3: Deciding questions: OHZDP Tool   

Instruction 

[All the participants need to develop certain questions under each criteria.] 

Criteria 
Abbre- 
viation 

Question Answers 

Severity of 
Disease in 
Humans 

HD 

Is the disease causes 
morbidity and/or 
mortality among 
humans?  0. No 1. Yes     

Prevention 
and Control 
strategy  

PC 

Is there an effective 
control strategy in 
both humans and 
animals in 
Ahmedabad?  0. None 1. Either 2. Both   

Potential for 
Epidemic 
and/or 
Pandemic 

EP 

Has the disease 
caused an epidemic 
in humans or animals 
in the last 10 years in 
Ahmedabad?   0. None 1. Either 2. Both   

Burden of 
animal 
disease 

AD 
Is the disease 
considered as burden 
for animals?  

0. Disease 
not 
present, 
loss of 
production 
no or 
unknown 
or OIE not 
reportable 

1. Disease 
not 
present, 
loss of 
production 
yes or 
unknown 
but OIE 
reportable 

2. Disease 
present, 
loss of 
production 
no or 
unknown 
or OIE not 
reportable 

3. 
Disease 
present, 
loss of 
productio
n yes or 
unknown 
but OIE 
reportable 

Existing 
inter-sectoral 
collaboration 

IC 

Is there any inter-
sectoral collaboration 
existing among 
human and animal 
health system in 
Ahmedabad? 0. No 1. Yes     
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Step-4: Ranking Criteria: OHZDP Tool   

Instruction 

The below mentioned is a pairwise comparison scale developed by Saaty et al. used 

for filling up the below matrix. We intend to create a comparison matrix of the criteria 

involved in the decision, therefore please fill the empty boxes with help of given 

example. 

Saaty’s pairwise comparison scale 

Verbal judgment  Numeric value 

Extremely important 9 

8 

Very Strongly more 
important 

7 

6 

Strongly more important 5 

4 

Moderately more important 3 

2 

Equally important 1 

For example, if in daily life we say that an apple A is twice as big as apple B (A/B = 2), 

this implies that apple B is half the size of apple A (B/A = 1/2). 

Rank the criteria 

Criteria      

 1.00     

  1.00    

   1.00   

    1.00  

     1.00 
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Step-5: Ranking diseases: OHZDP Tool   

Instructions 

Answer the above-mentioned questions (from step-3) for each selected diseases, 

which are finalized for the prioritization an score the appropriate number under each 

criteria.  

 

Zoonotic Disease Initial Scores 

  HD EP PC AD IC 

Dengue      

Rabies      

Swine Flu (H1N1)      

Tuberculosis      

Chikungunya      

Avian Influenza (H5N1)      

Food Borne      

Brucellosis      

Crimean-Congo Hemorrhagic Fever (CCHF)       

Leptospirosis      

Vibrio Cholera      

Japanese Encephalitis      

Plague      

Anthrax      

 

  

https://www.cdc.gov/vhf/crimean-congo/index.html
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Form-2.1: Basic Household details 

[NB: This form need to be filled for each sampled HH] 

Section-1.1: Basic information 

Unique HH ID 

 

 

Zone 

 

 Ward  

Name  

Address  

Mobile Number 
 

 GPS 
 

 

 

Section-1.2: Socio-demographic details 

1 Age in years   2 Gender  
 

1. Male 
2. Female 

3 Highest 
education 
completed 
 

1. Illiterate  
2. Able to read and 

write  
3. Primary education  
4. Secondary 

education  
5. Higher secondary 

education 
6. Graduate or 
above-  

4 Occupation 1. Farmer/Agriculture-  
2. Livestock 
dependant 
3. Daily labourer 
4. Public/Private 
employed 
5. Housewife 
6. Other 
(specify)___________ 

5 Marital Status 
 

1. Married 
2. Single 
3. Widowed 
4. Separated 

6 Religion 
 
 

1. Hindu  
2. Muslim 
3. Christian 
4. Other (specify)-
____ 

7 Caste  
 

1. SC/ST 
2. OBC 
3. General 
4. Other(specify) 
_____ 
99.  Do not know 

8 Do you 
have a 
BPL ration 
card? 
 

0. No 
1. Yes 
99. Do not know 

9 Total HH 
Members 
 

 1. Children (0-5 yrs.) 

2. Adolescent (6-17 yrs.) 

3. Adult (18 yrs. or above)  

10 What is the approximate HH monthly 
income? 
 

 
 

(Ask in INR) 

11 Since how many years you live in this 
community?  
 

 

Section- 1.3: Health seeking behavior  



Appendices 

163 
 

12 How many times in a day 

you wash your hands 

with soap/solution?  

  

13 When do you usually 

prefer to wash your 

hands? 

 

1. After toileting 
2. After coming from outside 
3. Before cooking 
4. Before having food 
5. After touching to any animals 
6. After each household work 
7. Other (Specify) ___________ 

 

14 When is the last time you 

visited your doctor?  

                                              

                                      month 

 

15 Where do you prefer to 

go for seeking health 

services in case of 

general infection?  

 

1. Public Health facility 

2. Private hospital/Clinics 

3. Pharmacy Store 

4.Traditional Medicine Clinics/Hospitals-  
5. Traditional healers 

6. Other (Specify)_________________  

 

16 Why you prefer the 

particular provider?  

 

1. Near to my resident/Ease of 
geographic access 
2. No waiting time/ Hassle free services-  

3. Lower Consultation fee/ Affordable 
4. Better quality of care 
5. Other 

(specify)____________________ 

Multiple 

answers 

allowed 

17 What is your preferred 
mode of getting health 
awareness and/or 
education?  
 

1. Mass media(TV/Newspaper/ 
Brochures)- 
2. Through health workers 
3. Relative/ Neighbors 
4. Any other (specify) ___________ 

Multiple 

answer 

allowed 

18 Have you or any of your 
HH members been sick? 
 

0. No  
1. Yes, Within last 15 days 
2. Yes, Within last 1 month 
3. Yes, Within last 1 year 
99. Do not know 

If yes, then fill 

the below 

details or else 

switch to 

section-1.4 

Family member(s) Last 15 days Last 01 month Last 01 year 

Dx Rx Dx Rx Dx Rx 

19. Children (0-5 yrs.)       

20. Adolescent (6-17 yrs.)       

21. Adult (18-59 yrs.)       

22. Aged (60+ or above)       
Instructions 
Dx: Name the disease or symptoms (Open-ended)  
Rx:  Ask for either any treatment sought for the same or not? Please mention the below codes- 1.No treatment, 
2.Public health facility, 3.Private clinic/hospital, 4.Traditional healer, 5.From the ASHA/FHW, 6.Pharmaceutical 
stores,  7.Any other (specify) 

Section-1.4: Gateway questions  
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23 Do you keep any 
animals? 
 

0. No 
1. Yes 

If yes, then fill the 
Form-2.2 

24 During last one year, any 
of human health 
personnel visited to you 
at your doorstep?  

0. No 
1. Yes 
99. Do not know 

If yes, then fill the 
Form-2.3 

25 During last one year, any 
of animal health 
personnel visited to you 
at your doorstep? 

0. No 
1. Yes 
99. Do not know 

If yes, then fill the 
Form-2.4 

26 Do you know some 
diseases transmitted 
between animals and 
humans? 

0. No 
1. Yes 
99. Do not know 

Irrespective of the 
response, ask 
about below three 
diseases 

27 Have you heard about 
rabies? 
 

0. No 
1. Yes 
99. Do not know 

If yes, then fill the 
Form-2.5.1 

28 Have you heard about 
Brucellosis? 

0. No 
1. Yes 
99. Do not know 

If yes, then fill the 
Form-2.5.2 

29 Have you heard about 
flu? 
 

0. No 
1. Yes 
99. Do not know 

If yes, then fill the 
Form-2.5.3 
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Form-2.2: Animal Health details 

[NB: This form need to be filled for each sampled HH having animals] 

Unique HH ID_____________________________ 

Section-1: Details of Animals  

1 How many animals do 
you keep? 

 1. _______________ 

2. _______________ 

3. _______________ 

 

2 Since, how many years 
are you keeping animals? 

                                Years  

3 Where do your animals 
live?  
 

1. Inside the home  
2. Within the compound 
3. Just out of the compound 
4. Far from home 
5. On the road (no specific shield) 
6. Others (specify)_________ 

 

4 Have your animals ever 
been vaccinated in last 1 
year? 

0. No 
1. Yes 
99. Do not know 

 

5 If, yes, then for which 
disease? 

 
 

Write for all 
vaccination 

6 Where do you prefer to 
go for seeking animal 
health services?  
 

1. Govt. veterinary hospital 
2. Private hospital/Clinics 
3. Pharmacy Store 
4. Traditional healers 
5. Seek services at door step 
6. Other (Specify) _________________  

 

7 Why you prefer the 
particular provider?  
 

1. Near to my resident/Ease of geographic 
access 
2. No waiting time/ Hassle free services-  
3. Lower Consultation fee/ Affordable 
4. Better quality of care 

Multiple 
answers 
allowed 

8 When is the last time you 
call your doctor or took 
your animal to doctor?  

                                              
                                      month 

 

9 Have any animal been 
sick? 

0. No 
1. Yes, Within last 15 days 
2. Yes, Within last 1 month 
3. Yes, Within last 1 year 

If No, then 
tool is 
completed  

Section-2: General health seeking behavior for the animal  

Type of Animal Last 15 days Last 01 month Last 01 year 

Dx Rx Dx Rx Dx Rx 

10.       

11.       
Instructions: Dx: Name the disease or symptoms (Open ended). 
Rx:  Ask for either any treatment sought for the same or not? Please mention the below codes-  
1. No treatment, 2.Public Veterinary Hospital, 3.Private Veterinary Clinic, 4.Traditional healer, 5.Home care 
remedies, 6.Slaughtered for human consumption, 7.Immediately sold, 8.Immediately killed, 9.Nothing done, 
10.Have no idea, 11.Any other (specify) 
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Form-2.3: Human health system contact details  

Unique HH ID_____________________________ 

1 Can you please tell us the 

key person who has 

visited and which type of 

services provided to you 

in last 1 year? 

 

1. AWW _________________________ 
2. ASHA______________________________ 
3. MPHW/FHW____________ 
4. Sanitary Inspector/Entomologist _______ 
5. Pharmacist_________________________________ 
6. Govt. Doctor____________________________ 
7. Pvt. Doctor______________________ 
8. Other (Specify) ____________________________ 

2 How frequently the key 

person shared preventive 

health messages with 

you? 

 

1. During every visit 

2. During some visits 

3. Only once 

4. Never 

 

3 Have you received any 

preventive messages 

pertaining to diseases 

spread between animals 

and humans? 

0. No 
1. Yes 
99. Do not know 
 

 

4 Do you contact the key 

person from the health 

system prior to visiting to 

any health facility?  

1. Always 
2. Sometimes 
3. Rarely 
4. Never 

 

5 Do the key person 

understand your problems 

and suggest you as per 

your satisfaction? 

1. Always 
2. Sometimes 
3. Rarely 
4. Never 

 

6 Is the key person able to 

refer you to the right place 

as per your 

problem/need? 

1. Always 
2. Sometimes 
3. Rarely 
4. Never 

 

7 Is the key person able to 

enroll you or your family 

into the relevant public 

health schemes, as per 

the eligibility? 

1. Always 
2. Sometimes 
3. Rarely 
4. Never  

 

8 How much you satisfied 

on the service provided by 

the key person?  

1. Very satisfied 
2. Moderately satisfied 
3. Slightly satisfied 
4. Not satisfied  
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Form-2.4: Animal health system contact details   

Unique HH ID_____________________________ 

 

1 Can you please tell us the 

person who has visited 

and which type of 

services provided to you 

in last 1 year? 

1. Livestock Inspector _________ 
2. Representative from Vet. Clinic________ 
3. Govt. Veterinarian _________ 
4. Pvt. Veterinarian __________ 
5. Other (Specify) ____________ 

2 How frequently the key 
person shared preventive 
health messages with 
you? 
 

1. During every visit 
2. During some visits 
3. Only once 
4. Never 

 

3 Have you received any 
preventive messages 
pertaining to diseases 
spread between animals 
and humans? 

0. No 

1. Yes 

99. Do not know 
 

 

4 Do you contact the key 
person from the health 
system prior to visiting to 
any health facility?  

1. Always 
2. Sometimes 
3. Rarely 
4. Never 

 

5 Do the key person 
understand your problems 
and suggest you as per 
your satisfaction? 

1. Always 
2. Sometimes 
3. Rarely 
4. Never 

 

6 Is the key person able to 
refer you to the right place 
as per your 
problem/need? 

1. Always 
2. Sometimes 
3. Rarely 
4. Never 

 

7 Is the key person able to 
enroll you or your family 
into the relevant public 
health schemes, as per 
the eligibility? 

1. Always 
2. Sometimes 
3. Rarely 
4. Never  

 

8 How much you satisfied 
on the service provided 
by the key person?  

1. Very satisfied 
2. Moderately satisfied 
3. Slightly satisfied 
4. Not satisfied  
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Form-2.5.1: Awareness about rabies 

Unique HH ID_____________________________ 

Section-1: Awareness about rabies 

1 Have you or any HH 
member been bitten by a 
dog ever? 

0. No 
1. Yes 
99. Don’t know 

 

2 If yes, then who and how 
often? 

1. ____________________________ 
2. ____________________________ 
3. ____________________________ 

 

3 Are you aware about 
animals that transmit 
rabies? 

Animals Yes No 

Dog    

Cat    

Monkey     

If other, 
specify 

4 Do you know how the 
rabies is transmitted? 
 

 

 Yes No 

Bites   

Scratches   

Licks   

If other, 
specify 

5 Are you aware about the 
symptoms of human 
rabies 
 

1. Fear of water 
2. All of sudden darkness 
3. Memory issue 
4. Behaving like a dog 
5. Death 
6. Any other (specify) _________________ 
99. Do not know 

Do not 
probe 

6 If a person is bitten by a 
dog, then what should be 
done? 
 

1. Seek medical attention 
2. Wash the wounds with water 
3. Tie a cloth around the wound 
4. Apply turmeric or other powders 
99. Don’t know 

Multiple 
answers 
allowed  

7 Are you aware about the 
availability of anti-rabies 
vaccine? 

0. No 
1. Yes, at the public health facilities 
2. Yes, at the private health facilities 

 

8 Are you aware about a 
health facility for 
treatment of animal bites 

0. No 
1. Yes, at the public health facilities 
2. Yes, at the private health facilities 

 

9 Are stray dogs a problem 

in your community?  

0. No 
1. Yes 

 

10 Do you report dog bites? 0. No 
1. Yes 
99. Don’t know 

If yes, 
then ask 
Q-11 

11 If yes, to whom you have 

reported a case of dog 

bite? 

1. Human healthcare provider while visiting 
for treatment  
2. Animal health care provider 
3. Municipal Corporation/ any govt. authority 
99. Do not know 
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Form-2.5.2: Awareness about brucellosis 

Unique HH ID_____________________________ 

Section-1: Awareness about brucellosis 

1 Do you know how 
brucellosis is 
transmitted? 
 

1. Raw Milk 
2. Uncooked animal food 
3. Dirty Water 
4. Through skin wound 
5. Any other (specify) 
________________ 
99. Do not know  

 

2 Have you or any of HH 
member ever suffered 
from brucellosis?  

0. No 
1. Yes 
2. I don’t remember 

 

3 If yes, then who and how 
many times? 

  

4 Do you know symptoms 
of brucellosis? 

1. Fever and/or diarrhea 
2. Joint and/or muscle pain 
3. Loss of appetite 
5. Headache 
6. Night sweat 
7. Fatigue and/or malaise and/or nausea 
8. Blurred vision 
9. Any other 
(specify)_________________ 
99. Do not know 

 

5 If a person is affected by 
brucellosis then what 
should be done? 
 

1. Cannot be cured 
2. Visit to the public health facility 
3. Consult a private doctor 
4. Consult to a traditional healer 
5. Consult to a Veterinarian 
6. Visit to the nearest medicine store 
7. Other (Specify)__________________ 

 

6 Are you aware about the 
availability of brucellosis 
vaccine? 

0. No 
1. Yes (Specify) ______________ 
 

 

7 In your family, how they 
prefer to consume milk? 
 

 Raw milk Boiled 
Milk 

Children   

Adolescent   

Adult   

Aged (60+)   
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Form-2.5.3: Awareness about influenza 

Unique HH ID_____________________________ 

 

1 Do you know how the flu 
is transmitted?  
 

1. Through touching 
2. Through sneezing and/or coughing 
3. Through face to face talk 
4. Through hand shaking 
5. Through eating pig meat/ poultry meat 
6. Through direct contact with  
7. Through food and water  
8. Any other (specify) _______________ 
99. Do not know 

 

2 Can you please name the 
common symptoms of the 
flu? 

1. Fever 
2. Cough 
3. Cold 
4. Body ache 
5. Headache 
6. Breathlessness 
7. Vomiting 
8. Loose stools 
9. Any other (specify) _______________ 
99. Do not know 

 

3 Do you know how the 
transmission of the Swine 
flu can be prevented?  
 

1. Wearing mask 
2. Covering nose or mouth while 
sneezing 
3. Reducing contact to the crowded 
places 
4. Washing hands regularly 
5. Vaccination 
6. By Ayurveda/ Homeopathic treatment 
7. Killing pigs 
99. Do not know  

 

4 Do you know how the 
transmission of the Bird 
flu can be prevented?  
 

1. Surfaces in contact with the poultry 
should be cleaned 
2. Not eating sick and dead poultry 
3. Washing hands with soap and water 
after poultry handling 
4. Eating properly cooked meat and 
eggs 
5. Keeping poultry coops far away from 
the house 
6. Proper disposal of poultry droppings 
and litter 
7. Avoid direct contact with birds and 
poultry 
99. Do not know 
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5 Where will you go if you 
develop symptoms of flu? 
 

1. Public health facility 
2. Consult a private doctor 
3. Home remedies 
4. Consult a traditional healer 
5. Go to medicine stores 
6. Any other (specify)_______________ 
7. Do not go anywhere  

 

6 Do you know about the 
availability of flu vaccine? 

0. No 
1. Yes 

 

7 Have you ever received 
the flu vaccine? 

0. No 
1. Yes 

 

8 If yes, then. 
 

1. When:______________________ 
2. How many times:__________ 
3. Why:________________________ 

 

9 If no, then why? 
 

1. Low risk of getting the flu 
2. I am taking all precautions 
3. Unaware of vaccine 
4. Access issue 
5. Cost of vaccine 
6. Any other (specify)_______________ 
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Form-3.1: Awareness about prioritized zoonotic diseases and work 
performance of the community health workers 
[Administer this tool for the sampled healthcare workers (ASHA and/or MSI/SI]  

Section-1.1: Basic information 

UID  

Name  

UHC 

 

 Zone 

Ward 

 

Mobile 
 

 GPS 
 

 

 

 

 

 

 

No. Questions Answers Instructions 

1 Completed age (in years)   

3 Highest educational qualification 1. Primary 
2. Secondary 
3. High School 
4. Intermediate 
5. Graduation or Higher 

 

4 Total years of experience in health 
work (in years) 

  

5 Marital status 1. Married 
2. Single 
3. Divorced 
4. Separated 

 

6 Average time spent per week (In 
hrs.) 

  

7 Average monthly incentives (INR)   

8 Catering population assigned to 
you  
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No. Questions Answers Instructi
on 

1 Have you ever had any 
training on Zoonoses? 

0. No  
1. Yes 

 

2 If yes, name of training 
program, when & duration.  

  

3 Have you attended any 
health campaigns on 
zoonosis prevention? 

0. No 
1. Yes 

 

4 If you came across a case 
of dog bite, what you do? 

0. Do not do anything 
1. Counsel for ARV 
2. Refer to UHC/ ARC 
3. Inform to FHS/MO 
4. Other _____________ 

 

5 If you came across about 
cough, fever, then what 
you do? 

0. Do not do anything 
1. Give basic medicines 
2. Refer to UHC 
3. Inform to FHS/MO 
4. Other ______________ 

 

6 Are you aware of the 
National Rabies Control 
Program? 

0. No 
1. Yes 

 

7 Are you aware of the 
National Brucellosis 
Control Program?  

0. No 
1. Yes 

 

8 Are you aware of the 
influenza vaccine? 

0. No 
1. Yes 

 

9 Are you aware of the Anti-
Rabies vaccination? 

0. No 
1. Yes 

 

10 What are the symptoms of 
human rabies? 
 

0. Do not Know 
1. Fear of water 
2. All of sudden darkness ever 
4. Memory issue 
5. Behaving like a dog 
6. Death 
7. Any other (specify)________ 

 

11 What are the symptoms of 
brucellosis? 
 

0. Do not Know 
1. Fever and/or diarrhea 
2. Joint and/or muscle pain 
3. Loss of appetite 
4. Chills 
5. Headache 

 

Section 2: Documenting knowledge & practices on prevention of Zoonoses  
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6. Night sweat 
7. Fatigue and/or malaise and/or nausea 
8. Blurred vision 
9. Any other (specify) ________ 

12 Can you please name the 

common symptoms of the 

flu? 

 

 

0. Do not Know 

1. Fever 

2. Cough 

3. Cold 

4. Body ache 

5. Headache 

6. Breathlessness -  

7. Vomiting 

8. Loose stools 

9. Any other (specify) _______ 

 

13 How can the transmission 

of Swine flu be prevented?  

0. Do not know 

1. Wearing mask 

2. Covering nose or mouth while sneezing  

3. Reducing contact to the crowded 

places  

4. Washing hands regularly  

5. Vaccination 

6. By Ayurveda/ Homeopathic treatment 

7. By killing pigs 

8. Any other (specify) _______ 

 

14 How can the transmission 

of Bird flu be prevented?  

0. Do not know 

1. Surfaces in contact with the poultry 

should be cleaned 

2. Not eating sick and dead poultry 

3. Washing hands with soap and water 

after poultry handling 

4. Eating properly cooked meat and eggs 

5. Keeping poultry coops far away from 

the house 

6. Proper disposal of poultry droppings 

and litter 

7. Avoid direct contact with birds and 

poultry  

8. Any other (specify) _______ 

 

15 Are you currently involved 

in any zoonoses 

prevention activities? If yes 

specify 

0. None 

1. Rabies/ Dog bite control 

2. Brucellosis control 

3. Swine flu control 

4. Bird flu control 

5. All of them 

Multiple 

answers 

allowed 
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No. Questions Answers Instructions 

1 Have you shared your 
responsibility with any other 
staff? With whom? 
 

0. Anganwadi Worker 
1. Lab technicians  
2. Pharmacists  
3. Persons in your rank  
4. Doctor’s  
5. Superiors/administrative  
6. Other (specify) 
___________________ 

 

2 If yes please record, Reason 
for sharing and its frequency  

  

3 Have you ever been involved 
in any joint activity with the 
animal husbandry 
department? 

0. Never 
1. Yes, Once only 
2. Yes, few times 
3. Yes, many times  

 

4 If yes, can you specify the 
reasons  

0. Disease that needed assistance 

from medical doctor/Veterinarian  

1. Instructed by upper level 

authorities 

2. Sending weekly/monthly reports 

3. Other (specify) __________ 

Multiple 
answers 
allowed 

5 Do you get any special 
activity during any outbreak? 

0. No 
1. Yes 

 

6 If yes, then from whom and 
what type? 

  

7 Do you work with any 
frontline worker from other 
departments? 

0. No 
1. Yes 

 

8 If yes, please name the front 
line worker and department. 

  

9 Will you accept any 
additional activities beyond 
your current duties? 

0. No 
1. Yes 
 

 

10 If, yes, what will motivate 
you to accept the same? 

0. Financial incentives 
1. Challenging activity 
2. Support from colleague  
3. Other __________ 

 

11 If no, why not? 0. Already over loaded with work 
1. Low incentives 
2. Other _____________ 
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[Scale adapted from a motivation construct developed by Tripathy JP et al., which was adapted originally from Bennet et al.] 

Category Description of item Score (1-4) 

 
General  
Motivation 

I feel motivated to work hard  

Only do this job to get paid  

I do this job as it provides long-term security for me  

Burnout *I feel emotionally drained at the end of the day  

*Sometimes when I get up in the morning, I dread 
having to face another day at work 

 

Job satisfaction Overall, I am very satisfied with my job  

I am satisfied with my colleagues in my work  

I am satisfied with my supervisor  

Intrinsic job 

satisfaction 

I am satisfied with the health services being provided 

by me  

 

I feel that the services being provided by me are 

essential 

 

I get ample opportunities for career and skill 

development   

 

Organization 

commitment 

I am proud to be working for this health facility  

I feel very committed to this health facility  

This health facility really inspires me to do my very 

best on the job 

 

Conscientiousness 

and self-efficacy 

I can rely on my colleagues at work  

I always complete my tasks efficiently and correctly  

Do things that need doing without being asked or told  

Timeliness I am punctual about coming to work  

*I am often absent from work  

It is not a problem if I sometimes come late for 

work/on leave 

 

Personal issues *I suffer from health related problems due to the work 

profile 

 

*I feel difficulty in doing field activities  

*My work affects my duties towards my family  
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How much do you think each of the following elements is necessary for the 
convergence between the human and the animal health system for effective 
prevention & control of zoonotic diseases (One Health approach) in Ahmedabad city?  

Factors 
Very 

unnecessary 
Somewhat 

unnecessary 
Neutral 

Somewhat 
necessary 

Very 
necessary 

Coordinating roles ① ② ③ ④ ⑤ 

Close relationships 
among staff members 

① ② ③ ④ ⑤ 

Knowledge and expertise ① ② ③ ④ ⑤ 

Social skills of individuals ① ② ③ ④ ⑤ 

Trust in other departments ① ② ③ ④ ⑤ 

Shared vision and 
objectives 

① ② ③ ④ ⑤ 

Sufficient resources (time, 
personnel, budget)  

① ② ③ ④ ⑤ 

Conflict resolution 
between departments 

① ② ③ ④ ⑤ 

Successful 
experiences/cases of 
collaboration 

① ② ③ ④ ⑤ 

Institutional supports ① ② ③ ④ ⑤ 

Leadership of each 
department 

① ② ③ ④ ⑤ 

Legal ground (ordinance, 
plans, orders) 

① ② ③ ④ ⑤ 
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Form-3.2: Semi-structured interview guide for community healthcare 

workers 

[Willingness to be a One Health Activists for prevention and control of zoonoses] 
 

 

1. Introduction and brief about RICOHA project (with aim & objective), Consents 

2. Role and responsibilities of urban ASHAs [Prompt: Day-to-day routine work, any 

special work on programs] 

3. Factors influencing ASHA’s performance in delivering healthcare services 

[Prompt: incentives, selection process, training, infrastructure and institutions, 

gender and tradition and geographical terrain] 

4. Any change in role/additive work during outbreaks/ epidemics. 

5. Any experience on working for zoonoses prevention (Prompt: For Rabies, Swine 

Flu, Bird Flu, Brucellosis) 

6. Any experiences on working with other sectors (other than the health department)  

7. Willingness to work with other departments such as Animal Husbandry, 

Agriculture. 

8. Factors that will motivate you to work as a Brigadier between health and other 

sector? 

9. Any other suggestion  
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Form-4.1: Semi-structured interview guide for identifying actors 

Topic: General and personal information  

1. Presentation of the research and agreement for interview. 

2. Can you please tell us about your role and your department structure? 

3. Can you please specify about the activities that your department do for the 

prevention and control of zoonotic diseases in Ahmedabad? (Probe: Awareness, 

Vaccination, Surveillance) 

Topic: During the outbreak conditions  

4. Can you please tell us about your department role during an outbreak of zoonotic 

diseases in Ahmedabad? (Probe: Especially in Rabies, Brucellosis, Influenza 

control)  

5. Who are the stakeholders that you have collaborated during the outbreak of 

zoonotic diseases? (Probe: Especially in Rabies, Brucellosis, Influenza control, 

Ask for both the system) 

Topic: During the non-outbreak conditions 

6. Who are the important stakeholders (in your view) for prevention & control of 

zoonotic diseases? (Probe: Human Health system and Veterinary & Animal 

Husbandry System) 

• Ask for Rabies prevention 

• Ask for Brucellosis prevention 

• Ask for Influenza prevention  

7. Who are the stakeholders that you do interaction/collaboration for prevention of 

zoonotic diseases? 

(Probe: Within the human and/or animal health system. Ask for disease specific 

also)  

 

8. If you are not interacting/collaborating with any of the stakeholders, then whom 

do you think that an important stakeholders you want to collaborate for prevention 

of zoonotic diseases (Probe: Disease specific, for both the system) 

 

9. Can you explain briefly and assess using a scale of Low, Medium, High,  

• What do you think about the interest of the following stakeholders in 

prevention & control of zoonotic diseases?  

• What do you think about the influence of the following stakeholders on 

prevention & control of zoonotic diseases?
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Instruction 

Please put a ‘√’ against your answer 

 

Stakeholder Interest Influence 

High 

(3) 

Medium 

(2) 

Low 

(1) 

High 

(3) 

Medium 

(2) 

Low 

(1) 

AMC, Health Dept.       

AMC, Cattle Nuisance Dept.       

AH & Vet Dept., Dist. Panchayat       

Forest & Envt. Dept., Dist. 

Panchayat 

      

Surveillance- Human (IDSP)       

Surveillance- Animal (NADRS)       

Laboratory- Human       

Laboratory-Animal       

Physician/ Doctors        

Veterinarians       

Community Healthcare workers       

Livestock Inspectors       

Professional bodies       

NGOs/ Civil societies       

General public        

Any other (Specify)       

Any other (Specify)       

Any other (Specify)       

Any other (Specify)       
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Form-4.2: Documenting the health system network at the administrative 

level 

[Administer to all managerial/administrative stakeholders from both the human 
and the animal health system]  

Section-1.1: Basic information 

UID  

Name  

Department 

 

 Designation  

Mobile 
 

 GPS 
 

 

 

 

 

 

 

No. Questions Answers Instructions 

1 Completed age (in years)   

2 Gender 0. Male 
1. Female 

 

3 Highest educational qualification 0. Bachelor (MBBS/BVMS) 
1. Master (MD/MVM) 
2. Higher degree (DM/DVM) 
3. Other (specify)________ 

 

5 Total years of professional 
experience (in years) 

  

6 Experience in the current position 
(in years)  

  

7 Sector in which you work 0. Health-AMC 
1. Cattle Nuisance & Control 
2. H&FW-Dist. Panchayat 
3. Animal Husbandry-Dist. 
Panchayat 

 

8 Are you aware of any professional 
organization for CME/ to enhance 
your skill of work 

0. No 
1. Yes 

 

9 If yes, name the professional body.   

10 Do you like to be shown in the One 
Health stakeholder map of 
Ahmedabad city? 

0. No  
1. Yes 
 

 

  

Section-1.2: Professional details 



 

182 
 

No. Questions Answers Instruction 

1 Which of the zoonoses are 
currently reported in the 
system? 

0. Dog bite & Rabies 
1. Brucellosis 
2. Swine Flu 
3. Bird Flu 
4. None of the Above 
5. Do not know 

Multiple 
answers 
allowed  

2 Which other zoonoses can 
be reported in the existing 
system?  

  

3 Have you ever collaborated 
with any other experts for 
zoonoses control? 

0. Never collaborated 

1. Collaborated with Human 

health expert  

2. Collaborated with Animal health 

experts 

3. Collabrated with Wildlife 

experts 

 

4 If yes, can you specify the 
reasons for collaboration. 

0. Disease that needed 

assistance from medical 

doctor/Veterinarian  

1. Instructed by upper level 

authorities 

2. Common budgetary provision 

3. Sending weekly/monthly 

reports 

4. Other (specify) __________ 

Multiple 
answers 
allowed 

5 If No, can you specify the 
reasons for lack of 
collaboration 

0. Do not know 

1. No policy statement 

2. No networking partners 

3. Lack of knowledge/resource 

4. Not required  

5. Other (Sepcify) __________ 

Multiple 
answers 
allowed 

6 In your opinion who can act 
as bridge between the 
human and animal health 
system for zoonoses 
control? 

0. Managers at AMC 

1. Surveillance actors 

2. Medical Officer/Veterinarian 

3. MPHW/FHW/FHS/SI 

4. ASHA/AWW 

5. LSI/Para Vets 

6. Any other ______________ 

 

7 Have you ever been part of 
any joint activity with the 
human/ the animal health 
system or vice-versa?                                                        

0. No        
1. Yes   

Prompt for 
below 
mentioned 
activities 

Section-2: Collaboration details 
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Type  Outbreak 
manageme
nt  

Combined 
healthcare 
delivery/ser
vices 

Advocacy 
activities 
(campaigns/ 
promotion)  

Resource 
sharing 
(finance, 
staff) 

Admini
strativ
e 
(Meeti
ngs) 

Any other 

Detai
ls 

 
 

 
 

    

How much do you think each of the following elements is necessary for the 
convergence between the human and the animal health system for effective 
prevention & control of zoonotic diseases (One Health approach) in Ahmedabad city?  

Factors 
Very 

unneces
sary 

Somewhat 
unnecessa

ry 
Neutral 

Somewhat 
necessary 

Very 
necess

ary 

Coordinating roles ① ② ③ ④ ⑤ 

Close relationships among 
staff members between dept. 

① ② ③ ④ ⑤ 

Knowledge and expertise ① ② ③ ④ ⑤ 

Social skills of individuals ① ② ③ ④ ⑤ 

Trust in other departments ① ② ③ ④ ⑤ 

Shared vision and objectives ① ② ③ ④ ⑤ 

Sufficient resources (time, 
personnel, budget)  

① ② ③ ④ ⑤ 

Conflict resolution between 
departments 

① ② ③ ④ ⑤ 

Successful experiences/cases 
of collaboration 

① ② ③ ④ ⑤ 

Institutional supports ① ② ③ ④ ⑤ 

Leadership of each 
department 

① ② ③ ④ ⑤ 

Legal ground (ordinance, 
plans, orders) 

① ② ③ ④ ⑤ 
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Who is your point of contact with the human and the animal health system or vice-
versa? Rate them based on the working relation (T: Type) and how frequently you are 
collaboratively working in difference scenarios (F: Frequency)?   

Type/ 
Frequency 

Rabies 
Control 

Brucell
osis 
Control 

H1N1 
Control 

H5N1 
Control 

During 
outbre
ak 

During 
epide
mic  

During 
non-
epidemic 

Actor-1:  

T        

F        

Actor-2:  

T        

F        

Actor-3:  

T        

F        

Actor-4:  

T        

F        

Actor-5: 

T        

F        

Actor-6:  

T        

F        

Actor-7:  

T        

F        

Type: 1. Not linked (Do not work together), 2. Communication (share information only), 
3. Cooperation (Work together informally to achieve common goals), 4. Collaboration 
(Work together as a formal team with specific responsibilities), 5. Fully linked (Work 
together as a formal team, mutually plan & share staff or resources to accomplish goals) 
Frequency: 1. Daily, 2. Weekly, 3. Monthly, 4. Quarterly, 5. Yearly, 6. No contact 

Section-4:  Details on the strength of convergence  
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Form-4.3: Documenting the health system network at the administrative 

level 

[Administer to all the Veterinarians, Physicians practicing infectious disease, 
Medical Officers]  

Section-1.1: Basic information 

UID  

Name  

Department 

 

 Designation  

Mobile  GPS  

 

 

 

 

 

No. Questions Answers Instructions 

1 Completed age (in years)   

2 Gender 0. Male 
1. Female 

 

3 Highest educational qualification 0. Bachelor (MBBS/BVMS) 
1. Master (MD/MVM) 
2. Higher degree (DM/DVM) 
3. Other 
(specify)___________ 

 

5 Total years of professional 
experience (in years) 

  

6 Experience in the current position 
(in years)  

  

7 Sector in which you work 0. Government 
1. Private 
2. Trust/Civil society 
3. Other (specify)_________ 

 

8 Are you a member of any 
professional organizations? 

0. No 
1. Yes 

 

9 If yes, name the professional body.   

10 Do you like to be shown in the One 
Health stakeholder map of 
Ahmedabad city? 

0. No  
1. Yes 
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 No. Questions Answers Instructions 

1 Which of the zoonoses are 
currently reported in the 
system? 

0. Dog bite & Rabies 
1. Brucellosis 
2. Swine Flu 
3. Bird Flu 
4. None of the Above 
5. Do not know 

Multiple 
answers 
allowed  

2 Which other zoonoses can be 
reported in the existing 
system?  

  

3 Have you ever collaborated 
with any other experts for 
zoonoses control? 

0. Never collaborated 
1. Collaborated with Human health 
expert  
2. Collaborated with Animal health 
experts 
3. Collabrated with Wildlife experts  

 

4 If yes, can you specify the 
reasons for collaboration. 

0. Disease that needed assistance 
from medical doctor/Veterinarian  
1. Instructed by upper level 
authorities 
2. Common budgetary provision 
3. Sending weekly/monthly reports 
4. Other (specify) __________ 

Multiple 
answers 
allowed 

5 If No, can you specify the 
reasons for lack of 
collaboration. 

0. Do not know 
1. No policy statement 
2. No networking partners 
3. Lack of knowledge/resource 
4. Not required  
5. Other (Sepcify) __________ 

Multiple 
answers 
allowed 

6 In your opinion who can act 
as bridge between the human 
and animal health system for 
zoonoses control? 

0. Managers at AMC 
1. Surveillance actors 
2. Medical Officer/Veterinarian 
3. MPHW/FHW/FHS/SI 
4. ASHA/AWW 
5. Any other ______________ 

 

7 Have you ever been part of 
any joint activity with the 
human/ the animal health 
system or vice-versa?                                                        

0. No        
1. Yes   

Prompt for 
below 
mentioned 
activities 

Type of 
activity 

Outbreak 
manageme
nt  

Combined 
healthcare 
delivery/ser
vices 

Advocacy 
activities 
(campaigns/ 
promotion)  

Resourc
e 
sharing 
(finance, 
staff) 

Administra
tive 
(Meetings) 

Any other 

Details 
of 
activity  
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No. Questions Answers Instructions 

1 Since obtaining your highest 
qualification, have you attended 
any training on zoonosis? 

0. No  
1. Yes 
 

 

2 If yes, name of training program, 
duration and when?  

  

3 Have you attended any health 
campaigns on zoonosis 
prevention? 

0. No 
1. Yes 
2. Don’t know 

 

4 Are you aware about the pre-
prophylaxis for rabies control? 

0. No 
1. Yes 
2. Don’t know 

 

5 If yes, then please specify the 
dose, interval and site of vaccine? 

Human: 
Animal: 

 

6 What is the post-exposure 
prophylaxis for rabies control 
followed at your clinic/center? 

Human: 
Animal: 

 

7 What do you do to the rabid 
animal after bite? 

0. Do not do anything 
1. Inform the animal husbandry 
authority 
2. Keep on for observation 
3. Advice to kill the animal 
4. Any Other___________ 

 

8 Are you aware about the National 
Rabies Control Program? 

0. No 
1. Yes 
2. Don’t know 

 

9 Are you aware about the National 
Brucellosis Control Program?  

0. No 
1. Yes 
2. Don’t know 

 

10 Are you aware about the 
vaccination against Brucellosis? 

0. Don’t know 
1. Only for humans 
2. Only for animals 
3. Both for humans & animals 

 

11 If yes, then have you ever 
suggested to your client for 
brucella vaccine for their animals? 

Human: 
Animal: 

 

12 Are you aware about the influenza 
vaccine? 

0. Don’t know 
1. Only for humans 
2. Only for animals 
3. Both for humans & animals 
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13 If yes, then please specify the 
dose, interval and site of vaccine? 

Human: 
Animal: 

 

14 How can the transmission of 
Swine flu be prevented?  

0. Do not know 
1. Through medication 
Oseltamivir/ Tamiflu 
2. Wearing mask 
3. Covering nose or mouth 
while sneezing  
4. Reducing contact to the 
crowded places  
5. Washing hands regularly  
6. Vaccination 
7. By Ayurveda/ Homeopathic 
treatment 
8. By killing pigs 
9. Any other (specify) _______ 

Multiple 
answers 
allowed 

15 How can the transmission of Bird 
flu be prevented?  

0. Do not know 
1. Through medication 
Oseltamivir/ Tamiflu 
2. Surfaces in contact with the 
poultry should be cleaned 
3. Not eating sick and dead 
poultry 
4. Washing hands with soap 
and water after poultry handling 
5. Eating properly cooked meat 
and eggs 
6. Keeping poultry coops far 
away from the house 
7. Proper disposal of poultry 
droppings and litter 
8. Avoid direct contact with 
birds and poultry  
9. Any other (specify) _______ 

Multiple 
answers 
allowed 

16  Have you ever referred any of the 
zoonotic patients/animals to other 
experts like Physician/ 
Veterinarians for their exposure 
assessment/ screening? 

0. No 
1. Yes, sometimes  
2. Yes, always 
3. Other (specify)_______ 

 

17 Did any clients ask you about 
animal exposure & risk of zoonotic 
diseases? 

0. No  
1. Yes, sometimes 
2. Yes, always 
3. Other (specify) __________ 

 

18 Which Govt. agency would you 
first notify if you came across with 
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an unusual infectious disease 
among patients/animals & How? 

19 Which Govt. agency would you 
first notify if the companion person 
of sick animal/livestock patient had 
an unusual infections & How? 

  

20 In your opinion who can act as 
bridge between the human and 
animal health system for zoonoses 
control? 

0. Managers at AMC 
1. Surveillance actors 
2. Medical Officer/Veterinarian 
3. MPHW/FHW/FHS/SI 
4. ASHA/AWW 
5. LSI/Para Vets 
6. Any other ___________ 

 

How much do you think each of the following elements is necessary for the 
convergence between the human and the animal health system for effective  

Factors 
Very 

unneces
sary 

Somewhat 
unnecessa

ry 
Neutral 

Somewhat 
necessary 

Very 
necess

ary 

Coordinating roles ① ② ③ ④ ⑤ 

Close relationships among staff 
members between dept. 

① ② ③ ④ ⑤ 

Knowledge and expertise ① ② ③ ④ ⑤ 

Social skills of individuals ① ② ③ ④ ⑤ 

Trust in other departments ① ② ③ ④ ⑤ 

Shared vision and objectives ① ② ③ ④ ⑤ 

Sufficient resources (time, 
personnel, budget)  

① ② ③ ④ ⑤ 

Conflict resolution between 
departments 

① ② ③ ④ ⑤ 

Successful experiences/cases of 
collaboration 

① ② ③ ④ ⑤ 

Institutional supports ① ② ③ ④ ⑤ 

Leadership of each department ① ② ③ ④ ⑤ 

Legal ground (ordinance, plans, 
orders) 

① ② ③ ④ ⑤ 

Section-4:  Exploring on enabling factors for convergence 
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prevention & control of zoonotic diseases (One Health approach) in Ahmedabad city?  

Who is your point of contact with the human and the animal health system or vice-
versa? Rate them based on the working relation (T: Type) and how frequently are you 
collaboratively work in difference scenarios (F: Frequency)?   

Type/ 
Frequency 

Rabies 
Control 

Brucell
osis 
Control 

H1N1 
Control 

H5N1 
Control 

During 
outbre
ak 

During 
epide
mic  

During 
non-
epidemic 

Actor-1:  

T        

F        

Actor-2:  

T        

F        

Actor-3:  

T        

F        

Actor-4:  

T        

F        

Actor-5: 

T        

F        

Actor-6:  

T        

F        

Actor-7:  

T        

F        

Type: 1. Not linked (Do not work together), 2. Communication (share information only), 
3. Cooperation (Work together informally to achieve common goals), 4. Collaboration 
(Work together as a formal team with specific responsibilities), 5. Fully linked (Work 
together as a formal team, mutually plan & share staff or resources to accomplish goals) 
Frequency: 1. Daily, 2. Weekly, 3. Monthly, 4. Quarterly, 5. Yearly, 6. No contact 

Section-5:  Details on the strength of convergence  
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Form-5.1: Interview guide for Vignette study 

[To develop the innovative convergence strategies for effective prevention 

and control of zoonotic diseases] 

Topic: General and personal information  

1. Introduction of the research and agreement for interview. 

2. What is your experience in prevention & control of zoonotic diseases? 

Topic: Convergence pattern   

[Brief about the importance of One Health Collaboration] 

3. In your opinion, when the actors from the human and the animal health system 
should collaborate for effectual prevention and control of zoonoses? 

4. If we consider the three-tier health system of India, in your opinion, where the 
convergence of actors from the human and the animal health system need to be 
focused? [Prompt: Entry points for collaboration] 

5. In your view, how could the collaboration between the human and the animal 
health system be strengthened? [Prompt: Strategies for collaboration (early 
detection, combined health services), Ways to engage private actors] 

6. In your opinion, what should be the ideal reporting pattern for early detection of 

zoonotic diseases among key actors of the human & the animal health system? 

7. In your opinion, what should be the ideal roles & responsibilities of the following 
actors with reference to the collaboration? 

a. Actors at the community level 
b. Actors at the clinical level 
c. Actors at the managerial level  

8. What need to be done further for strengthening the collaboration between various 

actors?  

[Prompt: Consider for disease specific i.e. Rabies, Brucellosis, Influenza (H1N1, 
H5N1) and at different levels of health system] 

 

Any further suggestions! 
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Form-5.2: Policy Delphi tool for validation of key strategies  

[Online survey through Survey monkey]  

Section-1: Basic information 

UID  
Name  

Department 

 

 Designation  

Mobile 
 

 GPS 
 

 

 

 

 

 

Completed age (in years)  
Gender  
Highest educational 
qualification 

 
 

Total years of experience (in 
years) 

 

 

Section-2: Key strategies on effectual prevention and control of zoonotic 

diseases in Ahmedabad, India 

Strategies 

Some
what 

prefer
able 

Very 
much 
prefe
rable 

Some
what  

essen
tial 

Very 
much 
esse
ntial 

Legal strategies or policies 

Public health act or clinical establishment act for all the 
clinics in the state emphasizing reporting any conditions 
to the public health system 

① ② ③ ④ 

Guidelines for disposal of all dead animals irrespective 
of the disease condition 

① ② ③ ④ 

Development of joint guidelines (clinical/preventive) for 
each prioritized zoonotic diseases  

① ② ③ ④ 

Urban city should have animal treatment centers, hostel 
facility where stray animals can be inspected and 
vaccinated is recommended  

① ② ③ ④ 

Bi-directional and cross-flow of information is 
recommended with respective departments 

① ② ③ ④ 

Zoonoses committee at district and state should act as 
the prime platform for One Health and similar zoonoses 
committee is encouraged at the urban setting too. 

① ② ③ ④ 

Provision of Animal Health Card/Passport for animals 
and compelling to use while buying/selling any animals 

① ② ③ ④ 

Clinical aspects or disease-specific 
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Strengthening the capacity of laboratories for screening 
and diagnosing zoonotic conditions   

① ② ③ ④ 

Prophylactic vaccination of animals for rabies 
prevention  

① ② ③ ④ 

Capacity development for differential diagnosis of 
brucellosis as an ultimate prevention strategy 

① ② ③ ④ 

Promoting good hygiene for flu prevention  ① ② ③ ④ 

Collaboration at the managerial level 

Resource sharing (especially Human resources) within 
each department to initiate the One Health approach  

① ② ③ ④ 

Regular data sharing and joint-data analysis  ① ② ③ ④ 

Information flowing from various departments to a 
single platform for early prediction of emerging 
diseases 

① ② ③ ④ 

Regular joint meetings among the program planners, 
even though there is no epidemic or out-break 

① ② ③ ④ 

Reporting pattern for prioritized zoonotic conditions to 
be established and regular monitoring of the same is 
essential 

① ② ③ ④ 

Professional bodies like IMA, GVC should initiate 
collaborative activities  

① ② ③ ④ 

Collaboration at the provider level  

Sharing of knowledge among Medical doctor and 
Veterinarians through a common platform  

① ② ③ ④ 

A common One Health clinical body that is answerable 
for every queries related to zoonoses and assist in the 
clinical practice.  

① ② ③ ④ 

The IEC materials should be with Medical doctors as 
well as Veterinarians to educate their patients  

① ② ③ ④ 

Social media like WhatsApp group of different clinical 
groups should be merged together for early alert 
system 

① ② ③ ④ 

There is a need to improve the early alert system about 
zoonoses much prior to the outbreak across the 
professionals  

① ② ③ ④ 

Joint training on Zoonoses for medical doctors and 
veterinarians  

① ② ③ ④ 
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A detailed history taking for provisionally diagnosis of 
zoonotic conditions at primary care setting 

① ② ③ ④ 

There should be a system of cross-referral of cases 
between medical doctor and veterinarian for respective 
risk assessment 

① ② ③ ④ 

Symptom based early diagnosis capacity need to be 
developed among medical doctors and veterinarians  

① ② ③ ④ 

Collaboration at the community level 

One Health committee at the grass root level could be 
formulated with the help of the frontline workers along 
with the  community representative  

① ② ③ ④ 

The frontline workers should communicate each other 
at the grass root level and also should inform both 
officials for any abnormal occurrence 

① ② ③ ④ 

Sensitization of community along with knowledge and 
awareness on prevention and control of zoonoses 

① ② ③ ④ 

Financial incentives to the animal handlers to report 
any disease or any abnormal condition of their animals 
to the system 

① ② ③ ④ 

Community awareness by the grass root healthcare 
workers  

① ② ③ ④ 

Inclusion of private actors 

Financial incentive package to private providers for 
reporting a zoonosis to the public health system 

① ② ③ ④ 

There should be no financial incentive for the private 
actors to report any zoonotic diseases, it should be by 
law 

① ② ③ ④ 

Dairy personnel could be trained further to improve the 
scope of symptom based disease detection among the 
animals  

① ② ③ ④ 

Sensitization and promotion of ethical practices among 
private providers as essential to bring them to the 
health system 

① ② ③ ④ 

Social media of private actors should be integrated with 
the public health actors, to be a potential platform to 
exchange the knowledge and early detection of 
zoonoses  

① ② ③ ④ 
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Form-5.3: Semi-structured tool for the participatory system workshop 

 
[To develop the innovative convergence strategies for effective prevention and 

control of zoonotic diseases] 

Step-1: System description 

Here, system is defined as the health system of the Ahmedabad city, which comprises 

both the human and animal health sub-systems. This also comprises of the public and 

the private actors from both the system.  

Step-2: Defining variables 

Please suggest further factors that you think would be considered while developing 
One Health inter-sectoral collaboration 

Step-3: Criteria assignments (Criteria Matrix) 

To verify their completeness (from a “systems” viewpoint), all indicators were 
crosschecked against the fixed criteria. These criteria define the indicators’ 
representativeness, physical quality, dynamics, and entropy. The possible fitting 
scores are: 

▪ Fully applicable (dark circle; 1) 

▪ Partially applicable (open circle; 0.5)  

▪ No relevance (empty; 0) 

The values for each domain are summed up and compared amongst one another, 
seeking a balanced coverage of all systemic aspects.  

Criteria Description 

Spheres of Life 

Economy Activities (What they do?)capital production, tax receipts, debts, 
shareholder value 

Population Participants (Who are they all?) Number, structure and dynamics, 
working people, age structure  

Space utilization Space (What happens where?) Use of space, land development, 
residential structure  

Human ecology Mood (How do people feel?) Human ecology, social structure, 
quality of life, security, education, state of health  

Natural balance Natural balance (How does resources budget work?) Consumption 
of raw materials, energy, water, soil sealing, influence on climate 

Infrastructure Internal processed (What channels of communication are there?) 
Transport and access roads, tele communications, traffic and supply 

Rules & Laws Internal order (How is this regulated?) Local government, taxes, 
measures, ordinances and legislations, planning procedure  

Physical Category 

Matter 
Variable having a primarily material character (E.g. Buildings, raw 
materials, people, animals, plants, vehicles) 
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Energy 
Variables having a primarily energy-related character (E.g. Power 
consumption, Workers, Energy carriers, financial strengths) 

Information  
Variables having a primarily information-related and communication-
related character (E.g. Media, decisions, explication, exchange of 
information, orders, perception, acceptance)  

Dynamic Category 

Flow quantity 
Variables expressing primarily flows of matter, energy or information 
within the system (E.g. Power consumption, traffic, commuters, 
instructions) 

Structure quantity 
Variables serving to determine structure rather than flow (E.g. 
Green spaces, population densities, traffic network, accessibility, 
hierarchy) 

Temporal dynamics 
Variables that at the same location change at a given time or that 
possess a temporal dynamics (E.g. Seasonal activity, election 
meetings, climate factors, transport timetables, tax checking) 

Spatial dynamics 
Variables that at a given time differ from location to location (E.g. 
Traffic revenue, industrial effluent, nature-conservation area) 

System relationship 

Opens the system 
through inputs 

Variables that open the system through influences from outside 
(E.g. precipitation, dumping, imports, tourism) 

Opens the system 
through outputs 

Variables that open the system through influences from inside (E.g. 
Waste water, commuters leaving the city, exports) 

Can be influenced 
from inside 

Variables that can be controlled by decision-making processes 
coming from within the system under consideration. Among other 
things these are a measure of the system’s self-sufficiency  

Can be influenced 
from outside 

Variables that are subject to decision-making processes taking 
place outside the system under consideration. Among other things 
these are a measure of the system’s dependence 

Step-4: Matrix of Consensus (Impact Matrix) 

Strength of connections should be assigned values between 0 to 3. 

▪ 3 (Disproportionally strong connection):  If A changes only a little, B 

changes a lot 

▪ 2 (Medium strength, more or less proportional connections): If A changes 

a lot in order to achieve a more or less equally big change in B 

▪ 1 (Weak connections): If a marked change in A brings about only a weak 

change in B 

▪ 0 (No connections): No effect at all , a very weak effect or an effect occurring 

only after a lengthy delay 

 F1 F2 F3 F4 F5 

F1      

F2      

F3      

F4      

F5      
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Step-5: Effect System (Feedback loop) 

Feedback Loop Relations 

A                      B A continuous arrow stands for a link in the same direction  

A                      B A dotted arrow stands for a link in the reverse direction 

A 
                         B 

Two continuous arrows indicate that two variables 
mutually reinforce each other in the same direction 

A 
                         B 

Two dotted arrows indicate that two variables reverse 
connections and are harnessed together  

 

 

 


