Advances in Community Surveillance of Trypanosoma cruzi Transmission 
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The presence of Triatoma infestans vector of Trypanosoma cruzi in the south of South America has been, either actually or potentially, delimited between 40º north and 45º south latitudes. Specimens have been found at altitudes of up to 3,000 meters above sea level. Natural human transmission of the disease has been observed from the south of the United States, (where some few moderate cases occurred), down up to the province of Chubut, Argentina. 
Since the 1950s and 1960s onwards, several studies have shown a perfect correlation between the presence of triatomism and the prevalence of T. cruzi, and between this and the heart disease attributed to Chagas disease (17). Additionally, recent migration processes have shown that no region is exempted from the occurrence of a local autochthonous transmission caused through any of the following routes: vectorial, transfusional, congenital transmission, organ transplant, or by the use of needles shared by injecting drug users (13). 
Considering the major transmission ways, the main control strategies consist in monitoring the vector presence, controlling it by using insecticides, controlling blood to be transfused, and detecting T. cruzi transmission from infected mothers to their newborns in order to provide them medical treatment. 
In the conference held in Alma-Ata in 1978, the WHO renewed its call for turning community participation (CP) into a key element for individual and community health, where responsibility is equally shared by the members of the community and the healthcare professionals. Transference to community is a strategy that leads to a change of habits in behavioral patterns within the health-disease correlation. 
Primary Health Care (PHC) strategy was applied in developing countries as a vertical, distance-action program (11) with virtually no components of transference to the community and far from stimulating the community’s participation in healthcare actions (7). Communities were engaged as mere supportive manpower, in most of these cases, Argentina also used this faulty modality, although with few honorable exceptions. 
The surveillance of the T. cruzi transmission project presented here has involved staff Healthcare Agents (HA’s), Municipal Agents (MA’s), and non-staff people with lesser basic training of the same social origin, residing in communities similar to those of the HA's. 
A health promotion procedure was put to test among the rural population. HA’s and MA's performances were compared. Acting in “social networks” means acting through a social plan or system that interrelates the different social “stakeholders” -institutions, organizations, or individuals- of a specific community that gathers together to pursue shared interests or values in order to meet their needs, either of goods or services (12, 2, 4). This work shows the results of social network actions taken to support and monitor HA’s and MA’s work in the community. 
At the beginning of PHC practice community participation considered as a magic bullet that solved health-related or political problems, Susan Rifkin (16) suggested a paradigm change. The new paradigm considered community participation as an iterative learning process towards a more eclectic approach. This is one of the most significant orientations when planning the development of a surveillance system of T. cruzi transmission involving the community participation applied to almost every type of organization existing in the social-healthcare system. 

Methods 
The study involved a total of 190 rural dwellings of the Avellaneda district, province of Santiago del Estero (Figure 1) that, were monitored for T. cruzi transmission with the community participation and the HAs’ within the social network framework. In 360 dwellings of Rio Hondo district, surveillance by participation was not promoted. These dwellings were monitored through the ordinary activity of the health system. 
In this work, the network promotion stages completed were: summons of population, work proposal elaboration, goals and objectives setting, and action plan development that took 5-6 months. The following aspects of Chagas transmission surveillance were dealt afterwards: training for healthcare centers, HA’s, leaders, and professionals; surveillance implementation, spreadsheet management, work kinetics, and supervision-related concepts. Afterwards, during surveillance, activities were supervised while specific aspects of the network performance, as well as monitoring and surveillance performance, were evaluated externally. Once these activities were concluded, household heads were summoned to participative workshops on Chagas disease control. These workshops were repeated 4 times in 2 years in the forms of meetings in each operative area, and of workshops in the sectors, and were summoned from their respective healthcare centers or schools. Supervision started as the HA's and MA’s -according to healthcare organization- visited the dwellings. 
Here, the selected research methodology used within the Primary Health Care strategies, is the one primarily applied in the field of disease prevention programs, specifically for Chagas disease. Thus, this methodology was intended to be used with support provided by the operative levels where community action takes place. 
This study comprised all the dwellings of the 2 PHC districts involved in Avellaneda. 
The work of the HA’s procedure with the community members consisted on: 
a. Elaboration of the census and cartography of dwellings. 

b. The application of the survey was conducted to analyze the population knowledge about Chagas disease risk and surveillance, before the intervention and 32 months after the beginning of the intervention. 

c. The treatment with insecticides of the dwellings was by two groups of houses. 

d. The evaluation applied was: entomologic survey
, serology survey
, and 

e. monitoring of field actions performed by the social network members. 

The intervention of promotion made by the HA’s started after the entomologic evaluation and chemical insecticide spraying on dwellings (1) in the studied areas. 

Serological studies were performed for anti-T. cruzi antibodies detection in the population of children under 14 years of age, and the information obtained was submitted to the local and central healthcare services. Collections of children blood were performed using Serokit®, collecting 100 μ l of blood, which was analyzed using ELISA and HAI (19). The confirmation was performed by studying the same reactions in blood taken from the antecubital fossa vein. 

Social Evaluation of Interactions among the Social Networks Members within the Community. 
This evaluation instrument was administered during our first contact with the community before receiving any kind of training. The only requirement for its administration was the existence of a principle of horizontal dialogue between the professional team and the community. The social network workshop was conducted after the application of an instrument consisting in placing Chagas contacts in a concentric fashion according to acquaintance and contact frequency with the interviewees, with the purpose of determining the progress of the network members’ socialization. The group of data obtained from this first contact is called “Evaluation 0”. The evaluation instrument was re-administered 10 months (Evaluation 1) and 30 months (Evaluation 2) after commencement of the Network operations. The instruments were analyzed qualitatively. 

Monitoring 
Actions were monitored or supervised by physicians of the research project. A private vehicle was used for these tasks. In each location, supervision was performed as follows: 
The Supervisor presented his greetings to the School and Healthcare Center or Municipality. Then, the Supervisor performed the “HA’s, MA’s, or Teacher’s Survey”, according to the participant involved in the local control activities. 

Knowledge Assessment In general, the survey respondents were the household heads. However, in many occasions it was the family that sat around the interviewer to answer the questions. This modality was respected, as it is customary in the community, and because whenever an issue arises, the family members take decisions jointly to solve it. Some variables have been re-categorized for the analysis of the data collected through the surveillance knowledge survey. In the case of the variable “How do you search your house for vinchucas?”, aimed at exploring the population’s modality used to search for the vinchuca (Triatoma infestans) insect, the group of indicators showing higher disregard for such variable was considered as a “passive attitude” towards T. infestans infestation surveillance. Thus, the indicators “Does not search” and “They just show up” represented passive attitudes. Conversely, attitudes which result was the finding of vinchucas, even when such result was not the clear and desired objective, were considered as “active attitudes”. This variable includes the indicators: “Cleaning”, “Using light/lamps”, “Moving the furniture around”, “In holes and corners”, “Roof and walls”, all of which suggest that the inhabitants dynamically search for the vinchuca insect. 
Data Analysis: The presentation of the data description was based on a univariate analysis. The association analysis was based on a bivariate analysis. Proportions were compared using Chi Square and Fisher tests. In all cases the tests were applied for a confidence level of 95.0 %. Data were analyzed using SSPS software. 

Results 
Social Evaluation of Interactions among the Social Networks Members within the Community: These networks, intentionally promoted for purposes of the participative T. cruzi transmission surveillance, require, however, their leaders’ voluntary and conscious participation. As any network, this one intends to satisfy the community needs, and implies articulations and connections between groups and individuals around a central objective functioning as a common thread sustaining all such relationships. Interactions increased by 20% from Evaluation 0 to Evaluation 1, and by 40% from Evaluation 1 to Evaluation 2. 
Entomologic Evaluation: The baseline evaluation was performed in Avellaneda in 2003, and a control evaluation was performed in 2004. Two groups were considered: surveillance development, and control group, under the responsibility of the provincial healthcare system. A difference between both groups was observed, with a statistically significant reduction in the infestation levels in monitored dwellings. The second evaluation performed in Rio Hondo localities does not show significant differences in comparison to the first one. 
Serologic Evaluation: 651 children under 15 years were studied in Avellaneda on March 2002 and 2,879 children in June 2004. Global prevalence was 6.8 and 5.8 respectively. In this work, a decreasing trend was observed in the serology of children living in areas already covered by participative surveillance. Thus, in children from 6 months to 5 years of age in 2004, prevalence was 2 times lower than that of the base control, performed in 2002. 
Evolution of T. cruzi Transmission Surveillance Knowledge Acquired by the Community in a 4-Year Follow-Up: The applied instrument helped to evaluate the knowledge received along a 2-year period in the participative workshops and through each four-monthly message provided by the HA’s strategic allies to each dwelling. The last evaluation was performed two years after the researchers had left the research area and ceased having contact with the community, which responded with a considerable level of knowledge, significantly higher –from a statistical point of view- than that of the first evaluation performed in 2003. The opposite was observed in Rio Hondo localities, a fact that promoted our surveillance participation. 
Discussion 
The main strategy for vector control of T. cruzi transmission comprises the spraying of the dwellings with residual effect insecticides and the epidemiologic surveillance implementation. The control programs were structured in three successive action phases: preparatory, massive attack with insecticides and surveillance. Vector control using insecticides is effective and it has been proved that it interrupts transmission, since the most anthropophilic species are susceptible to the application of such products. Despite the positive results of the use of insecticides to control insect populations –as disease transmission is interrupted-, the effectiveness of this method is maintained only for 3 years, in absence of epidemiological surveillance. After such period, reinfestation occurs, as well as retransmission (8). So far, the only solution to maintain the control status is the epidemiologic surveillance, i.e., the third phase mentioned above. On the other hand, it is important to extend time spans between one insecticide spraying and the next one, considering the evidence on resistance to insecticides. 
Human dwelling reinfestation by T. infestans is the main concern in the endemic rural area. The determinant factors of reinfestation include demographic and environmental variables in diverse spatial scales, as well as detection of residual foci at very low insect density (5, 9). 
Control using insecticides must begin with the participative surveillance principles, as maintained in this study. Community commitment is the right option to achieve long-standing surveillance. There are previous work experiences we can resort to, which proved that T. cruzi transmission is interrupted with the community’s participation. With the researchers guidance, sustained community participation grew out of establishing trusted relationships with the affected communities and the local schools. The process included health promotion and community mobilization, motivation, and supervision, in close cooperation with locally nominated leaders (2) 
This work included the social network component, which was composed by people who were relevant in resources management or services provision to the community, namely the PHC’s coordinating physicians, hospital directors, mayors, teachers, police officers, journalists (6, 18). 

This work shows the social networks role as a contention and control framework for epidemiologic surveillance, based on the translation of the HA’s knowledge to the community, the effectiveness of 4 visits per year (promotion for the triatomine’ detection) to each dwelling, and the effective information flow between HA’s and the local healthcare level. 
The social networks evaluation shown in this work had to follow the social networks building evolution. Furthermore, the community had to be activated, either by the provincial Health system or the researchers. The global results obtained 10 and 21 months after commencement of the study on the communities involved show that the social networks in general progressed from individual interactions to collective ones. Graphic representations of the Networks global data, previously considered separately for each social network, correspond to the analysis of the initial surveys and of those conducted in average periods of 10 and 21 months after issuance of summons (July 2002) for Social Network promotion. 
The mobility implied by community-based work through networks frequently creates new networks that diminish the presence of the oldest leaders. In this work, an example of that was that some of the leaders performed their Evaluation 0 in the Colonia Dora Social Network, and then they constituted a new one in Icaño; or started in Lugones, and then moved to Mailin localities, where they completed Evaluations 1 and 2. 
Concerning future perspectives, this qualitative triangulated analysis with a quantitative perspective will permit the acquisition of targeted social indicators, and their possible changes along the program execution term. 
So far, the analysis has been performed by an external observer not involved in the work team; but for future studies, we propose the incorporation of a system composed by two external expert judges in order to be able to prepare statistical tests that help to analyze inter-observer consistency, thus increasing the validity and reliability of the results. In order to obtain the real integrating value of the Social Networks actions for T. cruzi transmission surveillance, this type of evaluation must be complemented with an evaluation of prevention, spraying, and surveillance performances, like it was developed in this work. 
This work was developed on the basis of a working rural healthcare system, coordinated by hospital “radiant-action” physicians in charge of PHC coordination. In the 60’s, healthcare services in Argentina started a long-term, constant transfer process to local systems, consisting in the transference of the administrative and financial services to the provinces. PHC functionality at the national level has been under a rearrangement process for the last three years. As suggested in Alma Ata (1968), it is unthinkable to imagine an activity to be developed at rural level without the participation of the local healthcare organization. A procedure including the healthcare agent as the main communicator of entomologic surveillance knowledge was developed. 
All the observations in this work suggest that the central provincial organization should include the epidemiological surveillance of T. cruzi transmission and its inherent procedures in the HA’s curriculum. Especially, the HA's should know how to translate HA’s knowledge to the community inhabitants in order to achieve long-term sustainability for all the actions. Another observation regarding HA’s operations is the need to establish the monitoring of HA’s activities. Currently, radiant-action physicians perform technical supervision, but they cannot supervise procedure compliance. In this work it is suggested that the local social network provides the local healthcare system with a framework that is both participative and of social commitment. 
We have pointed out the different serological results observed in two areas of the Rio Hondo district (3) province of Santiago del Estero, in 1991: in 120 dwellings studied in the area controlled by the HA’s with the provincial organization, 4 children whose results in a previous evaluation had been negative were found infected; and in 100 dwellings studied in the area in which the researchers participated, only one child that had been out of the area periodically with his/her mother, was found infected (4). In this sense, a surveillance follow-up conducted in Amamá (Moreno district, province of Santiago del Estero) indicated that the serology showed a correlation with abundant T. infestans, although abundance in one of the described cases was minimal (8). 
Lastly, the interest in researching the hypothesis of community participation as a means to the community attainment of the solutions to its problems (16) entails the risk pointed out by many authors regarding the sustainability of the control actions (7). Sharing Rifking’s hypothesis (16), in this work we insisted on the advantages of engaging the HA’s in a commitment to work together with their communities in a steady and constant way, accompanied by the social network. 
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