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Abstract: Eco-bio-social factors may increase or decrease a community’s susceptibility to vector-borne disease

transmission. Traditional studies have contributed information about the association between eco-bio-social

factors and health outcomes, but few have provided this information in an integrative way characterizing

annual dynamics among indigenous communities. Transdisciplinary research was conducted with the Bari of

Karikachaboquira and the Wayúu of Marbacella and El Horno, using qualitative and participatory methods,

including seasonal graphics, semi-structured interviews, geo-referencing routes, and participatory observation.

The information was triangulated and discussed with local actors in order to validate and complement the

results. An ecohealth calendar was obtained for each community, linking the socioecological dynamics to

specific diseases, especially malaria. Local dynamics can change, depending on environmental conditions, and

these determine the presence or absence of diseases. For both communities, the rainy season is the period with

the greatest proliferation of mosquitoes (including Anopheles spp.), during which malaria cases occur. The

ecohealth calendar integrates eco-bio-social information from local communities, through participatory and

potentially empowering processes, into a comprehensive layout. This can break down the conceptual,

demographic, and cultural barriers in the context of community-based interventions and research to action

based on an ecosystem framework.

Keywords: ecohealth calendar, vector-borne diseases, social–ecological system, local knowledge, indigenous

communities of Colombia, eco-bio-social

INTRODUCTION

The ecology and epidemiology of vector-borne diseases are

affected by the dynamics between environmental, physical,

biological, and socioeconomic factors (Harrus and Baneth

2005; Gage and others 2008) that occur in different spatial

and temporal scales (Medina and others 2011). Environ-

mental changes, both anthropic and natural, generate eco-

logical disturbances that intervene in the life cycle and

habitats of insect vectors, which, when added to the

socioeconomics and behaviors of local populations, may
Published online: September 16, 2016
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affect the risks of transmission of vector-borne diseases (Patz

and others 2000; Harrus and Baneth 2005; Paaijmans and

others 2009). For example, the transmission of malaria is

determined by climatic factors, behavioral patterns (such as

human schedules), and workplaces (Paaijmans and others

2009). For Chagas disease, the transmission is determined by

climate, inadequate housing, and human migration, as well

as deforestation and growth of crop areas, which can reduce

the natural habitat of triatomines. All of these can lead to an

increase in vector–human contact (Guhl 2000; Abad-Franch

and others 2009; Coura and Borges-Pereira 2010).

These factors and interactions do not behave in a linear

manner, but rather can be presented in annual cycles

(SantoDomingo 2011; Van der Hammen and others 2012)

defined by seasons of the year, when the susceptibility for

vector-borne disease transmission increases. Traditional

studies of vector-borne diseases have contributed infor-

mation about their biological, social, and health aspects,

but few have provided this information in an integrative

way that is adaptable for the design of community-based

intervention strategies for the prevention of these diseases.

In this research, we adapted the ecological calendar to the

ecohealth approach as a methodological tool that integrates

the local knowledge of the dynamics of eco-bio-social fac-

tors throughout a typical year. The aim of this paper was to

present the experience of elaborating the ecohealth calendar

with two indigenous communities in Colombia, in the

context of vector-borne disease prevention, surveillance,

and control, from an ecohealth framework.

METHODOLOGY

Study Area

This research was conducted in two indigenous groups in

Colombia (Figure 1): the Barı́ community in the

Karikachaboquira settlement and the Wayúu communities

in Marbacella and El Horno settlements. Our research

group has well established institutional collaborations to

carry out public health research in both areas. We pre-

sented the project and discussed the selection of the com-

munities with key local governmental stakeholders, and

they introduced us with the communities for their in-

formed consent.

Karikachaboquira (08�52033.100N, 72�58050.600W) is

located in the indigenous reservation of Catalaura,

municipality of Tibú, in the province of Norte de San-

tander. The ecosystem of the area consists of the Tropical

Rainforest (IDEAM and others 2007) where climate is

humid, mean temperature is 27.9�C, annual precipitation is

2.304 mm (PNN 2009), and annual rainfall regime is bi-

modal (two dry seasons and two rainy seasons). The main

socioeconomic activities are agriculture, cocoa crops, fish-

ing, and hunting.

Overall, the Barı́ community are more concerned

about Chagas disease than malaria, because it is perceived

as a silent mortal disease. In contrast, malaria is perceived

as a disease with recognizable and treatable symptoms.

People recognize that these diseases are transmitted by

insects, which they call shidru (Triatominae, kissing bugs)

for Chagas and shirakbina (Anopheles, mosquitoes) for

malaria. Local health services consist of an infirmary at-

tended by a nurse, and the nearest healthcare center re-

quires 2 h of travel by river.

Marbacella (11�30024.500N, 72�59009.700W) and El

Horno (11�30016.3500N, 72�59021.3100W) are located at sea

level in the rural municipality of Riohacha, in the province

of La Guajira. The predominant ecosystem is Tropical Dry

Forest, and arid climate (IDEAM and others 2007). The

area has a mean temperature of 28.2�C and annual pre-

cipitation of 599 mm (IDEAM 2005), with an annual bi-

modal rainfall regime (two dry seasons and two rainy

seasons). The main socioeconomic activity of these settle-

ments is fishing, although raising livestock and artisanal

work are also common. The Wayúu’s knowledge about

vector-borne diseases is mainly related to malaria, and

health authorities are perceived responsible for control.

People recognize malaria symptoms and believe that the

disease is transmitted by mosquitos; however, they do not

recognize Chagas disease. The triatomine (Triatoma mac-

ulata) is known as ishisü, and they identify it as an insect

that ‘‘bites.’’

Field Phase

The field activities required for this study were developed in

three stages, from February through December of 2013. The

first stage included the presentation of the project,

obtaining informed consent, and preliminary data collec-

tion in order to understand the eco-bio-social context of

the settlements. The second stage consisted of detailed data

collection with regard to ecological, biological, and social

factors. Finally, the third stage included the presentation

and discussion of the results with locals and key stake-

holders. The required fieldwork was conducted during

rainy and dry seasons, with a total of 3 visits to
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Karikachaboquira (4, 30, and 14 days), and 4 visits to

Marbacella and El Horno (14, 21, 30, and 7 days).

The ecohealth calendars were constructed upon the

triangulation of the information obtained with qualitative

and participatory tools, using a transdisciplinary approach

(Charron 2012). These were designed in order to have ac-

tive participation (Geilfus 2002) from local actors and

members of the Departmental Secretariats of Health (di-

rectors, technicians, entomologist, and epidemiologist).

Informal discussions, semi-structured interviews

(N = 17 Barı́, N = 8 Wayúu) (Bonilla-Castro and Ro-

drı́guez 2005), focus groups (N = 7 Wayúu), and partici-

patory workshops (N = 2 Barı́, N = 1 Wayúu) were

applied. In addition, seasonal annual graphs (N = 1 Barı́,

N = 2 Wayúu) were developed in participatory workshops,

using seasonal crop calendars as references (Geilfus 2002).

These were built using a matrix, with local actors, com-

paring the months of the year with information about

climate, levels of water bodies, seasons of diseases, presence

of vectors, and socioeconomic and cultural activities. The

behavior of each variable throughout the year was discussed

in plenary sessions. Finally, the community’s consensus was

written down and/or used to create symbols. Direct

observation (Bonilla-Castro and Rodrı́guez 2005) and geo-

referencing routes (Victorino 2007; SantoDomingo 2011)

allowed us to understand daily activities developed in each

territory and complemented the information obtained

using the methodological tools described above.

Analytical Phase

The data obtained were classified via previously defined

categories: climatic seasonality, insect vector seasons,

socioeconomic activities, sociocultural activities, demo-

Figure 1. Location of indigenous communities
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graphic interactions, and the timing of diseases. This ana-

lytical process was validated through intra-methodological

and complementary triangulation (Corujo 2003; Bonilla-

Castro and Rodrı́guez 2005).

The final ecohealth calendar was plotted based on the

particularities of each community. The Barı́ calendar was

constructed using symbols that the locals drew; then, it was

laid out with the help of a graphic designer. The Wayúu

people preferred to share their knowledge through oral

conversations. As a consequence, the Wayúu’s calendar was

illustrated and designed by a graphic designer and the re-

search team, based on the information, symbols, and colors

provided by the community.

Presentation and Discussion Phase

The ecohealth calendars were presented and discussed with

the communities and local healthcare authorities. Recom-

mendations suggested by each community were incorpo-

rated into the final version of the ecohealth calendars.

RESULTS

Based on the collected data, one ecohealth calendar was

created for the Barı́ community of Karikachaboquira

(Figure 2), and one was created for the Wayúu commu-

nities of El Horno and Marbacella (Figure 3). Each calen-

dar was achieved through active participation, using

drawings, images, and experiential activities, in a compre-

hensible manner for male and female participants of all age

groups, levels of literacy, and education. Both calendars

portrayed the socioecological year-round dynamics along

with the environmental conditions that determine the

abundance of insect vectors and the prevalence of vector-

borne diseases.

Figure 2. Ecohealth calendar—Barı́ community of Karikachaboquira 2013

690 A. F. SantoDomingo and others



Barı́ Ecohealth Calendar

For the Barı́ people (Figure 2), there are four seasons in the

year, which are determined by rainfall and river levels.

Asocbarı́rı́ (January–March) and Barori (June–August) are

the seasons without rainfall, during which rivers and

streams are at their lowest levels, exposing the rocks.

Shunkı́ri (April–May) is a season with short and discon-

tinuous rainfall, during which rivers increase their water

levels up to 2 m. Lickari (September–December) is the

season during which most of the precipitation of the year

occurs, bringing rivers and streams to their maximum le-

vels.

Socioeconomic Activities

The main socioeconomic activities of this community are

farming, fishing, and hunting. During the Asocbarı́rı́ season,

locals from Karikachaboquira cultivate bananas (Musa

spp.), cassava root (Manihot esculenta), and maize (Zea

mays). The latter is harvested between September and

January. During Lickari, adults harvest cocoa (Theobroma

cacao) with the help of their children, who are on their end

of the school-year holidays. This activity requires spending

most of the day in the fields, where there is a high mosquito

density and greater risk for the transmission of malaria.

Men of all ages fish with the same fishing gear in

established areas throughout the year, although the water

levels (which are related to the weather) determine the

species and quantities caught at each location. Hunting is

practiced during the day, twice per month, throughout the

year. Groups of males from 7 to 50 years old, occasionally

accompanied by female members, go in search of sanquı́

(Tayassu pecari and Pecari tajacu), armadillo (Dasypus

novemcinctus and Cabassous centralis), lapa (Cuniculus

paca), ñeque (Dasyprocta fuliginosa), and monkeys (mainly

Alouatta seniculus). During this activity, the hunters per-

ceive that mosquitoes bite them more often than in their

houses.

Figure 3. Ecohealth calendar—Wayúu community of Marbacella and El Horno 2013
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Human Population Interactions

The people from Karikachaboquira hold meetings and

annual celebrations (about 90 individuals per meeting)

with the inhabitants of other Barı́ communities and peas-

ants. One outstanding celebration is the end of the year

party in December, represented on the calendar as a hut

with people (Figure 2). During this time, the community

spends day and night celebrating indoors and outdoors for

2 or 3 days with people from other communities.

Animals, Vectors, and Diseases

Lickari, as noted on the calendar, is related to the yearly

maximum abundance of mosquitoes, especially in the co-

coa crops. During these months, the hatching of tri-

atomines occurs.

In Shunkı́ri, the presence of mosquitoes and triatomines

increases. It is represented on the calendar as the time when

‘‘the eggs of Anopheles hatch’’ and ‘‘shidru are born.’’ It

should be noted that locals feel that mosquitoes are more

abundant in the agricultural fields, fallows, and forests than

inside the community settlement throughout the year.

Likewise, they recall individual events, such as human births,

that increase the number of a particular type of mosquito.

It is evident in the calendar that the diseases recognized

by the community exhibit seasonality: in January and

February there are cases of vomiting; from March through

May the symptoms include headaches, fever, and diarrhea;

from June through August there are cases of chicken pox

and ‘‘other diseases’’; and from September through

December cases of coughing, headaches, bone pain, fever,

flu, diarrhea, and malaria have been reported. The latter is

explained by the proliferation of mosquitoes, which find

larval habitats during this time due to increased rainfall and

river levels.

Wayúu Ecohealth Calendar

Climatic seasonality forms the basis of the Wayúu eco-

health calendar (Figure 3). Locals recognize four different

seasons based on the bimodal rainfall behavior: two periods

of rain per year, Juyapü from September through Novem-

ber and Iwa>a from April through May; and two dry

periods, Jemiai from December through March and Jo

‘vtale’u from June through August.

Socioeconomic Activities

Fishing is the main socioeconomic activity in the Wayúu

communities and depends on climate changes symbolized

as periods of rain, sun, and breeze (Figure 3). These are

accompanied year-round by northeast winds, called jepir-

rachi. Sea level remains constant throughout the year, with

the exception of the months of September through

November, when the swell arrives. This provides fishermen

with greater diversity and abundance of species, such as

shrimp (Caridea and Decapoda), catfish (Siluriformes),

snooks (Centropomus spp.), and stingrays (Manta spp.).

Farming only occurs during rainy season (September

and October), when locals cultivate short duration crops,

like maize (Zea mays), watermelon (Citrullus lanatus),

beans (Phaseolus vulgaris), squash (Cucurbita maxima), and

melon (Cucumis melo), which are harvested two or

3 months later. Cassava (Manihot esculenta) is grown at the

end of the year and is harvested in April. People attribute

healing properties to herbaceous plants that grow during

Juyapü and use them to prepare Jawapias (traditional

medicine).

Women cook mainly in wood stoves or on the floor;

either way, it is necessary to collect firewood from the

trupillo tree (Prosopis juliflora), dry cactus, and other wood,

which is more abundant in the dry months (June and July).

During the rainy season, wood is more difficult to find, so

they collect it in areas further away from their houses.

Human Population Interactions

Human migrations are represented in the center of the

calendar. Some daily activities, such as work-related travel

to Riohacha, particularly by adult females who sell food in

the markets, are risk factors for dengue, chikungunya, and

Zika viruses transmitted by Aedes aegypti endemic to the

city. Additionally, nighttime cockfighting events celebrated

every 2 weeks in Marbacella and El Horno increase the risk

of malaria transmission during rainy seasons, especially

among adult males.

During rainy season at the end of the year (Juyapü),

high migratory movements take place because of the school

holidays. Communities head to and from nearby towns to

be the part of the daily and nightly cultural celebrations,

which occur at the time of the year with major abundance

of mosquitos.
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Animals, Vectors, and Diseases

The calendar shows that the presence of wasps increases

during dry months, due to the lack of water. Contrarily,

during rainy months (mainly in Juyapü), people perceived

an increase in the presence of mosquitoes. Most malaria

cases are reported during Juyapü, and locals avoid contact

with mosquitoes by closing their doors and windows early,

turning off their house lights, sleeping indoors, and trim-

ming the plants alongside their houses identified by locals

as rest areas for mosquitos and snakes. Moreover, locals

have reported that goats get sick from malaria, just like

humans. In order to prevent illnesses in their goats during

Juyapü, most residents leave them free to roam out of the

yard, and set fires with cactus, buckets of eggs, and an

herbaceous plant called ishisuu (Croton punctatus).

DISCUSSION

Ecohealth calendar is a methodological tool that allows the

integration and presentation of the eco-bio-social context

of a community through a typical year, in an innovative

and socially inclusive layout. The information collected is

systematically organized into time periods with informa-

tion about eco-bio-social factors that influence numerous

health outcomes. Indigenous knowledge conceptualized

chronologically through the calendar facilitates intercul-

tural communication between local health authorities and

researchers (Knipper 2010; Salaverry 2010). Traditional

indigenous communities have a wealth of eco-bio-social

information about their dependency on and adaptation to

their habitats (Acosta 2001; Etter and Villa 2001; Acosta

and others 2011; Reyes-Lugo and others 2011; Van der

Hammen and others 2012). This information is largely

unknown to outsiders, particularly decision makers, who

could use the ecohealth calendar to understand how and

when environmental, socioeconomic, and cultural activities

fluctuate within communities and how these factors can

increase susceptibility to disease, for example, transmission

of vector-borne diseases in spatial scales that exceed the

limits of the insect vector and/or parasite dispersion (We-

solowski and others 2012).

Seasonality and Climate Change

The climatic seasonality reported by the communities

coincides with the climatic information provided by the

official records for each location (IDEAM 2005). Both

ecohealth calendars highlighted the rainy season at the end

of the year as the moment of the highest susceptibility to

vector-borne disease transmission due to vector presence

and demographic dynamics; Wayúu people participate in

activities such as cockfighting and cultural celebrations,

while the Barı́ have their end of the year celebration.

In the case of Chagas disease, it has not been related to

any specific time of the year in the Wayúu communities

because of its asymptomatic nature (World Health Orga-

nization 2002; Coura and Borges-Pereira 2010), yet it may

be related to the health imaginary of the Wayúu people.

Despite recognizing the presence of the insect inside their

homes, and that it bites, they do not recognize the disease

currently or historically. The use of the ecohealth calendar

may contribute to the identification of risk periods for

diseases such as Chagas, for which seasonality may be less

obvious. In this context, further ecosystem research studies

could focus on the human interactions and vector activity

recognized by the community.

In contrast, in the Barı́ ecohealth calendar, the

dynamics of the triatomine population have been de-

scribed. It is important to clarify that Chagas disease is a

heartfelt disease for the Barı́, and this may explain why

people recognize, in detail, the time of the year that the

triatomine population increases. Other studies in Colombia

report that triatomines populations increase during dry

season (Romaña and others 1999; Vásquez and others

2013). Contrarily, in the Barı́ calendar, as reported by

Valdez-Tah and others (2015) for a community in Mexico,

people mention that triatomines density increases during

rainy seasons, when people are more vulnerable to trans-

mission due to demographic dynamics, which may deter-

mine periods of higher risk (OSMAN 2012). This difference

in Karikachaboquira may be due to triatomines breeding in

wild habitats during dry season and house invasion

by flying adult triatomines attracted by artificial light

during rainy season (Vásquez and others 2013; Jácome-

Pinilla and others 2015).

Further studies could enquire about the symptoms,

therapeutic itineraries, and beliefs toward chronic ailments,

in contrast with infectious diseases, which, by nature, have

a clearer clinical presentation and differential disease risk

perception, using ecohealth calendars to identify the groups

at risk within a community. For example, the calendars

could be used to compare male and female activities in

different age groups.
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With respect to malaria, the rainy season at the end

of year is the time of the greatest proliferation of mos-

quitoes (including Anopheles spp.) and also a period of

increased demographic interactions as mentioned above,

and hence, the risk of contracting malaria increases, even

at small scales (Lafferty 2009; Yukich and others 2013). In

both communities, this season was reported as the mo-

ment with the highest incidence of malaria, which was

validated by the Departmental Secretariat of Health of La

Guajira. These findings coincide with the well-studied

association between climate and malaria worldwide (Dery

and others 2010; Afrane and others 2012; MacLeod and

Morse 2014). The layout of this information is relevant

for governmental health decision makers to anticipate and

plan disease prevention, control, and surveillance pro-

grams.

This aspect is particularly important in the context of

climate change. For example, changes in seasonal patterns

affect human activities (e.g., water storage practices) that

impact local ecology (e.g., breeding sites) and may predict

higher prevalence in mosquito-borne diseases (Reiter 2001;

Dery and others 2010; Afrane and others 2012; Garcı́a-

Betancourt and others 2015). The leading role of annual

seasonal weather variation on vector-borne diseases epi-

demiology has been extensively defined and documented.

Vector populations, host reservoirs, human behavior, and

practices change from season to season, interacting in

complex ways and determining outbreaks (Githeko and

Lindsay 2000; Gage and others 2008; Dery and others 2010;

Epstein 2010; Afrane et al. 2012). The ecohealth calendar, as

a stationary and multidisciplinary tool, provides snapshots

of these factors to track and predict changes in seasonal

patterns and hence in human activities correlated with

higher incidence of risk factors for vector-borne diseases or

other health outcomes. Global climate change disturbs the

components that determine the epidemiology of vector

transmitted diseases (Githeko and others 2000; Gage and

others 2008; Lafferty 2009; Epstein 2010; Afrane and others

2012). While temperatures affect the potential ranges of

diseases, weather affects the timing, intensity, and location

of outbreaks (Epstein 2010). In this context, the ecohealth

calendar could be used as community-based monitoring

tools; communities can elaborate an annual calendar, reg-

istering changes in eco-bio-social factors and health out-

comes of local importance, as a consequence of the climate

change.

Ecosystem Research in Practice

In order to achieve effective prevention measures, it is

crucial to understand the local context (Launiala and

Kulmala 2006). The use of ecohealth calendars in applied

research provides decision makers with timely information

to strategically plan and focus their actions and resources

on specific seasons, with potentially higher benefits for the

affected community, particularly in the financially strapped

settings abundant in Colombia and similar regions (Ra-

mirez-Hita 2014). In these communities, malaria preven-

tion efforts must be concentrated before the end of the

year, so they can be effective, as well as temporally, socially,

and economically sustainable, avoiding unnecessary costs

and efforts during the times of the year that they are not

required.

In the same way, these efforts should integrate the

knowledge and strengths of the local people through local

empowerment, with regard to perceived problems and

possible solutions. For the Barı́ people, the sense of team-

work and the importance of vector-borne diseases in their

imaginary are key elements in the design of community

strategies seeking general welfare. For the Wayúu people,

who collectively report the need for disease prevention in

their cultural imaginaries, these strategies can be focused at

the family level, safeguarding prevention and not just dis-

ease control. The calendar also reflects the forms of social

capital in each community that could be used in favor of

the community-based intervention strategies, such as

community work in Karikachaboquira and collective mit-

igation activities among the Wayúu to avoid mosquitoes

(Waleckx and others 2015).

The calendars allowed this research team to concep-

tualize, through systems thinking, the socioeconomic and

sociocultural activities with environmental and ecological

variables, which were already recognized by the community

and other stakeholders. This integration and the impor-

tance of such interactions were not related graphically be-

fore this research. Therefore, the ecohealth calendar is a

tool that could be fed constantly by the local actors and

researchers within the communities, the health secretaries,

and through further research. This could include other

categories and variables that the actors perceive to be

necessary for making healthcare decisions, as well as other

issues within their communities. In this way, the calendar

can continually evolve.
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Innovative Tool for Health Research

The ecological calendar is a versatile research tool for

conducting ecohealth research. Given its plasticity and

adaptability to various thematic and socioecological con-

texts (Van der Hammen and others 2012), it can be used to

describe the annual cycle of complex and dynamic systems

(Holling 2001) that may determine or affect the transmis-

sion of any disease. This tool was adapted to the ecohealth

approach and named the ecohealth calendar because it

‘‘connects ideas of environmental and social determinants

of health with those of ecology and systems thinking in an

action-research framework’’ (Charron 2012, p. 6).

On the one hand, the methodological design of the

calendar takes into account various categories and their

relationships as drivers of vector-borne diseases (Systems

Thinking). This includes the perspectives of different

stakeholders, through the elaboration of the calendar and

the implementation of various tools (Transdisciplinary

Research). It is based on local knowledge, and the elabo-

ration generates an exchange of knowledge among the

participants, actively involving them and resulting in an

empowering process (Participation) (Charron 2012).

The resulting calendar also identifies susceptible

activities and groups (Gender and Social Equity); charac-

terizes the styles and livelihoods of the communities, in

order to implement intervention activities that correspond

to the socioecological context (Sustainability); and gener-

ates an integrative picture of the socioecological dynamics

of the communities. Because of the didactic nature of the

calendar, it has the potential to be used as an intercultural

(Salaverry 2010) visual tool by local actors and decision

makers (Knowledge for Action) (Charron 2012) to describe

and act upon the different ecosystem, cultural, and

socioeconomic characteristics.

Empowerment Tool

Most importantly, the ecohealth calendar allowed the re-

search team (during fieldwork) to cut across the social

barriers between the indigenous communities, government

stakeholders, and healthcare technicians. Social inclusion

was achieved through the use of the calendar, regardless of

age, gender, formal education, and language. Moreover, the

graphics and layout broke down the language, gender, lit-

eracy, age, culture, and conceptual barriers. The use of

drawings and images was comprehensible by the partici-

pants in all age groups, independent of their native tongue

or literacy and formal education levels. More importantly,

it involved active participation with no gender restriction,

since it did not involve traditionally male- or female-ori-

ented roles. During the construction of the calendar, and

afterward, as a synthetic visual information tool to present

and discuss health and life issues, the ecohealth calendar

provided an opportunity for locals to express their voice in

the decision-making processes. Additionally, it provided a

clear way for them to empower themselves, with respect to

the prevention, vigilance, and surveillance of vector-borne

diseases as presented in this research, which is applicable to

other health issues. Furthermore, an ecohealth calendar has

the potential to serve as a tool for intercultural dialogue in

the context of research conducted with indigenous com-

munities, and among culturally diverse populations (Spie-

gel and others 2011).

CONCLUSION

The ecohealth calendar is an innovative methodological

tool to conduct transdisciplinary, participatory research

from an ecosystems framework, which is particularly suit-

able for research among culturally diverse groups. It allows

the integration of eco-bio-social factors in a layout that

breaks conceptual and cultural barriers. In addition, it can

be tailored to provide sufficient information for the design

of comprehensive strategies that link eco-bio-social infor-

mation from the perspectives of the local actors and

stakeholders. These should be taken into account for the

implementation and effectiveness of health intervention

strategies based on an ecohealth framework.
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Á, Tejada JB, Cobete O, Efaiteke M, Farekade J, Giagrekudo H,
Neikase S (2011) La chagra en La Chorrera: más que una pro-
ducción de subsistencia, es una fuente de comunicación y alimento
fı́sico y espiritual, de los Hijos del tabaco, la coca y la yuca dulce.
Los retos de las nuevas generaciones para las prácticas culturales y
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