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ABSTRACT This study looks at aspects of the environmental health of the rural popula-
tion in Timbío (Cauca, Columbia) in relation to the deterioration of water quality. The 
information was obtained through participatory research methods exploring the manage-
ment and use of water, the sources of pollution and the perception of water quality and 
its relation to Helicobacter pylori infection. The results are part of the qualitative analysis 
of a first research phase characterizing water and sanitation problems and their relation 
to emerging infectious diseases as well as possible solutions, which was carried out be-
tween November 2013 and August 2014. The results of this research are discussed from 
an ecosystemic approach to human health, recognizing the complexity of environmen-
tal conflicts related to water resources and their impacts on the health of populations. 
Through the methodology used, it is possible to detect and visualize the most urgent 
problems as well as frequent causes of contamination of water resources so as to propose 
solutions within a joint agenda of multiple social actors.
KEY WORDS Helicobacter pylori; Perception; Water Supply; Colombia.

RESUMEN Este estudio aborda aspectos de la salud ambiental de la población rural de 
Timbío (Cauca, Colombia) con relación al deterioro de la calidad del agua. La información 
se obtuvo mediante métodos de investigación participativa, relacionadas al manejo y uso 
del agua, fuentes de contaminación y percepción de la calidad del agua y su relación con 
la infección por Helicobacter pylori. Los resultados forman parte del análisis cualitativo 
de una primera fase de caracterización de la problemática hídrica y sanitaria y su relación 
con enfermedades infecciosas emergentes y soluciones comunes, llevada a cabo entre 
noviembre de 2013 y agosto de 2014. Los resultados de esta investigación se discuten 
desde un enfoque ecosistémico de la salud humana, que reconoce la complejidad de 
los conflictos ambientales relacionados con el recurso hídrico y su impacto en la salud 
de las poblaciones. A través de la metodología empleada, este estudio permitió conocer 
y visualizar los problemas prioritarios y las causas frecuentes de la contaminación del 
recurso hídrico, para postular algunas soluciones a través de una agenda compartida con 
los actores sociales.
PALABRAS CLAVES Helicobacter pylori; Percepción; Abastecimiento de Agua; Colombia.
.
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INTRODUCTION

As part of the ecosystem, humankind has main-
tained strong dynamic relationships with the en-
vironment.(1) These relationships have enabled the 
establishment of communities, their social and 
cultural behaviors, and economic development. 
However, there is a growing environmental crisis 
as a consequence of the production model and its 
adverse effect on ecosystems and human health.

The health-disease process is determined 
by interactions with the environment, within the 
framework of social, cultural, economic, and po-
litical structures, which are organized in a specific 
region.(2) In this context, the development model 
and its consequences on the environment also 
impact human health. According to the World 
Health Organization (WHO), environmental con-
ditions account for 23% of the global burden of 
disease; and the rate is 25% in developing coun-
tries.(3) In terms of deaths worldwide, 3.1% (1.7 
million) can be attributed to environmental sani-
tation, water, and hygiene.(4)

In Colombia, it is estimated that environ-
mental conditions account for 17% of the burden 
of disease, with 46,000 deaths per year. This 
burden of disease is partially caused by inequity 
in access to public services, lack of income, and 
the fast growth of the industrial sector. These are 
factors that increase the levels of vulnerability and 
exposure of the population, with their adverse 
impact producing significant levels of disease 
burden.(5) 

The environmental factors that contribute 
most to premature deaths in Colombia are air 
pollution and water conditions, sanitation, and 
hygiene. While Colombia is the country with the 
sixth largest water supply in the world, the Ministry 
of Environment and Sustainable Development esti-
mates that half of Colombia’s water resources have 
quality problems. It is estimated that industrial and 
agricultural sectors and domestic water produce 
9,000 tons of organic waste that pollute aquifers.

The poor quality of water for human con-
sumption and the inadequate management of 
chemicals have become the most expensive 
problems for the Colombian economy(6): nearly 
70% (0.77% of GDP) can be attributed to the im-
pacts on health (mortality and morbidity), and the 

remaining 30% can be attributed to prevention 
costs (consumption of bottled water, domestic 
water filtration and boiling for its potabilization).(5)

At a regional level, the department of Cauca 
is one of the richest in water resources in Co-
lombia, where the practices for water use and 
management are related to the cultural identity of 
several ethnic groups living in this region. Nev-
ertheless, according to the 2005 census carried 
out by the National Administrative Department of 
Statistics (DANE) [Departamento Administrativo 
Nacional de Estadística], there are unsatisfied 
basic needs in 46.4% of the households in this 
region. The sewage system does not even cover 
half of the households in the rural area and the 
water supply service in municipal centers covers 
scarcely 66%. In some municipal centers, there 
are problems related to both the continuity of the 
service and the quality of supplied water, as well 
as inadequate sanitary conditions. This is the case 
of the municipality of Timbío, where gastrointes-
tinal diseases, diarrhea, and gastritis, among other 
conditions, are the primary causes of medical 
consultation.(7) In addition, Timbío is one of the 
municipalities with high frequency of infections 
by pathogens such as Helicobacter pylori (85%), 
which is related to the development of stomach 
cancer, the leading cause of death by cancer in the 
department of Cauca.(8) Therefore, it can be stated 
that water problems are a clear expression of the 
environmental health status of a given region.

These problems that closely link the envi-
ronment, health, and work have been addressed 
by researchers using an ecosystem approach to 
health (ecohealth).(9-12) This approach provides 
theoretical-conceptual and methodological tools 
that comprise actions to change the determinants 
of environmental or health degradation along with 
the communities involved(9,13); thus, one of the es-
sential pillars is community participation.(12) The 
aim of this approach, which was conceived as a 
tool of social transformation, is that community 
actions contribute to improving the conditions af-
fecting health and environment, by including the 
social actors, researchers, and government offi-
cials in the analysis of problems involving political 
and social aspects.(12,14)

Furthermore, according to Lebel,(12) com-
munity participation in the ecosystem approach is 
established by a methodological approach related 
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to research processes as a tool of social transfor-
mation. In this context, participation is a consti-
tutive element in the identification and approach 
to the problem, as well as part of the assessment 
and action within the research framework. This 
participation allows to propose participatory works 
involving the creative interaction of several actors, 
promoting the exchange among the knowledge 
systems that come into play in the process of eco-
health intervention and research.

Community participation also becomes a 
space in which the transformations of political, 
cultural, and social aspects are given priority for 
the overall purpose of social democratization. This 
model, which was developed under participatory 
action research (PAR), seeks the construction of 
knowledge that help communities understand their 
complex reality in order to transform it.(15) From 
this viewpoint, three groups of participants are 
identified: academic and scientific experts; actors 
interested or affected; and, lastly, decision-makers 
at different levels (formal and informal).(16) The 
social and political relationships established by 
participatory and collaborative methodologies can 
be determined for each of the involved groups, 
taking into account their interests and powers 
as they relate to this issue.(17) Furthermore, it is 
possible to define the desired changes (scope), a 
strategy to achieve them, and a follow-up method 
that enables to check the progress achieved.

This study aims to promote changes using 
evidence collected by a participatory method, 
understanding that community cooperation links 
research to actions, which turns participation into 
a central principle.

Taking into account the failure of strategies 
based on the biomedical model to change the 
determinants of the health-disease process in the 
communities, it is necessary to produce joint ac-
tions among researchers, political actors, and 
grassroots organizations to highlight the status of 
environmental and sanitation conditions, and the 
perception of water quality in order to produce 
sustainable actions, carried out by communities, 
for the transformation of the reality of health-
disease processes and their relationship with eco-
systems in the region.

For these reasons, within the framework of 
the project known as “Use and management of 
water and its relationship with emerging infectious 

diseases in eight municipalities of Cauca,” the first 
phase of qualitative research was conducted in 
order to problematize, by means of the articulation 
between popular and scientific knowledge, the 
significance for community users of water supplies 
in regards to sources of pollution and conditions 
of water-related sanitation, perception of water 
quality, and the relationship among health, envi-
ronment, and the State. In addition, the aim was 
to set a political agenda for change which could 
comprehensively ensure the rights to a healthy 
environment and to health in the participating 
communities.

METHODOLOGY

Participatory action research was the method-
ology used in this study in order to gain insight into 
the current situation in this field of study in con-
nection with the degradation of water resources 
and its impact on community health, and to im-
plement actions to transform this situation.(5,18,19) 
An interdisciplinary team was created, including 
eleven professionals and community and institu-
tional leaders at a local level.

This study was carried out in the communities 
served by seven rural water supplies in the munici-
pality of Timbío. These water supply services have 
been historically and voluntarily built and main-
tained by these communities (Table 1).

Three stages were designed to construct the 
knowledge necessary for the communities to 
understand the complex relationship between 
health-work and environment, and to produce 
transformation actions. In the first stage, known 
as “call for participation,” a strategy of com-
munity and institutional outreach under the main 
topic of “Water and Health” was implemented, 
in which institutional actors, social and grassroots 
organizations, and community leaders interacted. 
The purpose of this strategy was to promote the 
active participation of the different social sectors, 
with the aim to develop the engagement of each 
social group, enabling them to express their dis-
putes based on economic, developmental, and 
power-related principles, and the demand to im-
prove living and environmental conditions. Fur-
thermore, key social actors, who were related to the 
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management of the environment, water resources 
and health, were included along with community 
leaders and community members in general.

In the second stage, known as “problemati-
zation for social transformation,” two workshops 
were held in each area served by water supplies in 
order to understand the internal logic behind the 
communities. In the first workshop, the research 
team designed a questionnaire (Table 2) which 
aimed to problematize three central topics: a) the 
perceptions regarding water quality; b) the social, 
environmental and cultural problems connected 
with water quality degradation; and c) the rela-
tionship between health-work and environment in 
local contexts. The purpose of this workshop was to 
address the different perceptions concerning the re-
lationship between health-work and environment, 
to encourage a critical appropriation of reality.

Focus groups were created for each workshop, 
as a tool to make the collective construction of 
knowledge possible.(20,21) Thirteen focus groups, 
consisting of six to eight participants each, were 
created with leaders from Community Action 
Boards (JAC) [Juntas de Acción Comunal], Rural 
Water Supply Boards (JAR) [Juntas de Acueductos 
Rurales], mothers in charge of the United Network 
program [Red Unidos], and the Municipal Secre-
tariat of Health. Moreover, five groups composed 
of boys and girls from rural schools of this region 
were formed.

The work with focus groups was aimed at ob-
taining an extensive description of the knowledge 

and actions of the leaders organized in commu-
nities. Data was collected in all the regions to the 
point of data saturation, understood as the point 
when new data did not add new information. The 
point of data saturation was agreed upon by the 
research team.(22) Furthermore, while working 
with the focus groups, key actors from the regions 
were identified, and 36 in-depth interviews were 
conducted with them. These interviews were fo-
cused on the issue of water quality degradation 
and health-disease processes. To record this data, 
digital video and audio recordings as well as note-
books were used, which were later transcribed 
into text files and uploaded to Atlas.ti software 
(version 4.1) for their coding. The discourse from 
the transcripts was analyzed,(23) and the data was 
originally coded into the following categories for 
each region: water quality, perceptions of health, 
and sources of pollution. During the discourse 
analysis, new categories were created, such as 
actions of community participation as well as 
subcategories related to the working processes as-
sociated with agroindustrial production affecting 
water, which built the analysis framework de-
picted in Figure 1. 

Table 1. Water supplies from the municipa-
lity of Timbío, Department of Cauca, Colom-
bia, between November 2013 and August 
2014.
Water supply Families 

supplied
Users

El Saladito 1,300 6,500

Las Cruces 800 4,000

Aires del Campo 350 1,600

Las Yescas 180 900

Brisas del Paramillo 70 350

El Placer 30 120

Distrito de Riego 1,500 307

Source: Own elaboration.

Table 2. Guided questionnaire designed for 
the group workshop. Municipality of Timbío, 
Department of Cauca, Colombia, between 
November 2013 and August 2014.

1 What perception do you have regarding the quality of wa-
ter that you drink or that is supplied to your household? 

2 What are the main water-related problems? Which are 
the productive activities performed in your community? 
how do you think these problems and activities affect 
water quality?

3 What are the main problems related to the management 
of wastewater and sewage systems?

4 What are the possible sources of environmental pollution 
associated with the sources of water supply?

5 Do you think there is a relationship between diseases 
and the water you drink?

6 What do the community and regional organizations do to 
preserve water quality? 

7 Who are the main people and which are the main institu-
tions involved in water problems? Which activities would 
help to solve these problems?

8 Which activities should each person change to solve these 
problems?

Source: Own elaboration.
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Similarly, a workshop was organized by using 
social mapping as a dialogue technique, which 
encouraged reflection, organization and action 
around the region.(24) The community leaders who 
had knowledge about the water-related problems 
in their regions identified the main sources of pol-
lution shown in the map (Figure 2). This recog-
nition of the communities’ interactions between 
work and environment helped determine the 
status of water supplies to draw the maps that were 
uploaded to a Geographical Information System 
(GIS), as shown in Figure 2. This step facilitated 
the development of a broader approach to reality 
and to a comprehensive acquisition of knowledge 
in the region by using technical tools along with 
popular knowledge. 

Finally, in the stage known as “action,” a 
summary of the problematization from the view-
point of quantitative variables (not shown in this 
study) and qualitative variables was presented to 
the participants, and by using this data, a joint 
working agenda was set within and outside the 
framework of this project. The importance of 
these actions, which are currently being carried 
out within the framework of this project, is related 
to popular education based on the approach to 
the rights to health and environmental protection. 

The social organizations made use of local po-
litical spaces for these actions and created spaces 
for organizational strengthening as regards health 
and environmental protection, with the technical 
support of the project professionals.

Data processing and analysis

Data processing was carried out through a critical 
analysis and a search for essential categories in 
the facts mentioned, inquiring into a deep un-
derstanding of the settings involved. For data 
analysis, the transcripts and discourses of the pop-
ulation were read in depth and were compared 
with theoretical references of human health and 
critical approaches to the relationship between 
health-environment-work, with the purpose of 
collecting data proving, through the articulation 
of popular and scientific knowledge, the pro-
cesses contributing to the degradation of lifestyles, 
health, work and environment.

This study was ethically supported by the 
Ethics Committee at Universidad del Cauca, as per 
Provision No. 008430 of 1996, by which scien-
tific, technical and administrative rules are issued 
for health research in Colombia.

Perception of the relationship 
between diseases and water resources

Perception of 
water resources Practices related to the use 

of water resources

Sources of        
pollution 

Problem-solving                                                             
actions  

DISCOURSE
ANALYSIS

Community practices      
causing pollution

Sanitation and status

Quality of water sources

Needs and water availability 

Agricultural 

Livestock                             

Forest 
production

Waste disposal

Water quality infrastructure

Failure of the State to 
ensure safe water

Use of pesticides

 Coffee
Tomato

Production practices      

practices   

practices  

Figure 1. Concept map of discourse analysis using the transcripts of the interviews carried out with 
community members from the municipality of Timbío, Department of Cauca, Colombia, between 
November 2013 and August 2014.
Source: Own elaboration.
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RESULTS AND DISCUSSION

The ecosystem approach to problems related to 
the environment and human health seeks to define 
strategies to improve its control. This intention de-
mands a reconciliation between humankind and 
nature that contributes to improving community 
health, a connection between people’s activities 

– typical of their culture – and the impact on the 
environment, between the ecosystem status and 
people’s health.

Although this study does not seek to rebuild 
the humankind-nature relationship, because that 
would involve a more in-depth research study, 
it certainly aims to demand transdisciplinarity as 
a method, that is to say, to recover the popular 
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Figure 2. Risk map drawn by social mapping, based on the sources of pollution in connection with the 
rural water supplies in the municipality of Timbío, Department of Cauca, Colombia, between November 
2013 and August 2014.
Source: Own elaboration using data provided by communities.
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knowledge to construct new knowledge through 
the dialogue of knowledge (scientific and popular 
knowledge) instead of masking popular answers 
within our own categories. We started with an un-
derstanding of the social actors’ viewpoint, from 
an interpretative perspective, attempting to code 
their viewpoints and actions; that is to say, to bring 
about changes by means of evidence constructed 
by a participatory method, understanding that in-
dividuals’ cooperation links research to action.

To analyze the communities’ perceptions, a 
system to code qualitative data was developed. 
The perception of water quality in the communities 
is usually associated, in their discourses, with its 
smell and appearance. Thus, it is closely related to 
the sources of pollution and the lack of treatment 
plants to purify water in all the rural water supplies. 
Accordingly, the communities strive to implement 
actions to purify the water they drink, as demon-
strated by similar results obtained in other research 
studies addressing the local perceptions in con-
nection with water, its environment, and uses.(25,26) 
Generally, the community members notice poor 
quality in their drinking water: “when you turn 
the tap on, the water comes out dirty.” There is 
also another part of the community members that 
considers that water quality is low because people 
get sick. The community leaders also indicate that 
water quality is poor because “during the rainy 
season, water comes out murky and full of hair” 
and, for this reason, people decide to drink water 
from alternative sources such as mountain streams, 
rivers, and springs. Similar explanatory studies 
have shown that the perceptions of water quality 
in the communities may condition the election of 
different sources for its use and, therefore, some 
communities prefer drinking water from water cis-
terns, household wells, among others.(26)

Processes of rural production and their 
relation to water degradation

As the humankind-nature interaction has been 
intensified, this relationship has deteriorated and 
unhealthy environments have developed. A clear 
example of this situation is the historical evidence 
of water use and management in connection with 
activities closely related to agricultural production, 
the social economic mainstay of this region.(27) 

During this analysis, one of the factors emerging 
from environmental change – especially in water 
degradation and availability – is related to the 
productive processes associated with the category 
of work in this region. Agroindustrial production, 
especially wood production, is among these pro-
cesses, and is clearly identified by women and 
men in the community as follows:

They are causing too much damage to the 

water because they are planting trees very close 

to the water sources, these trees consume lots 

of water and thus, water is running out. (Adult 

woman, leader of El Saladito water supply)

One of the main problems about water man-
agement and use in Timbío is brought about by 
impacts on water availability since this resource 
is affected by wood production. However, this is 
not only the community members’ perception. 
Several research studies on water conducted in 
other regions of the world have observed impacts 
on water availability in regions where there are 
agroindustrial crops of eucalyptus and pine, just 
as those found in Timbío.(28) It is believed that the 
productive processes themselves affect the water 
resources and their availability in the water sup-
plies. In this process, the use of heavy machinery 
for wood processing is emphasized:

Dirty water is coming down because there is 

machinery cutting wood up there, so when 

the water flows through the water course, it 

moves the mud along and this is why it comes 

down muddy. (Adult man, leader of El Saladito 

water supply)

In other research studies, the integration of popular 
knowledge and subjectivity, by acknowledging 
wisdom, beliefs, and lifestyles in connection with 
the use of agricultural pesticides, have problema-
tized the complexity of the social historical pro-
cesses that define the health-work relationship. 
The construction that emerges from the dialogue 
of different knowledges creates new strategies for 
ensuring occupational health and safety of the 
populations.(29)

The use of agricultural pesticides necessary 
for controlling pests in monoculture crops is part 
of the perceptions regarding water degradation:
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We suppose that the water we are drinking 

is polluted. What is also extremely serious 

and sensitive is that we are surrounded by 

Carton Colombia factories, which are con-

stantly using agricultural chemicals and 

dumping this polluting waste into our water 

source. (Adult man, leader of the community 

of Barro Blanco)

The popular imaginary and, in general, the world 
imaginary have brought to light the destructive re-
lationship resulting from the use of pesticides in 
the local communities thanks to scientific research 
studies showing that health degradation is related 
to pesticides, especially the use of pesticides such 
as glyphosate.(30) Although research studies were 
conducted and reports were made in connection 
with the side effects of pesticides, both on people 
and the environment, the consequences of such 
effects on rural communities and how these com-
munities are affected by the use and management 
of water as a natural resource have not been 
deeply studied:

Eucalyptus is such a huge tree that it is 

planted on the banks of the water course, 

so when the crops are sprayed, pesticides 

fall into the water that flows into the water 

supply. All weed is sprayed with glyphosate 

and it is dangerous. (Adult woman, leader of 

El Saladito water supply)

Use of pesticides

There are strawberry fields in which plastic 

pesticide containers are used and found in 

the “water course.” (Adult man, plumber at 

the water supply, community of Camposano)

“Tick-killers” are nearly used every month on 

cattle, so if we take into account every tick-

killer container, we eventually expect a large 

number of them. (Adult man, leader of the 

community of Cristalares)

Since the 1960s, this model of agroindustrial pro-
duction has been developed, which, according to 
the environmental management plan, has reached 
169 kilometers of monoculture crops of forest 

species in this municipality. Nevertheless, not 
only wood agroindustrial production processes, 
but also livestock breeding, and small crops are 
considered factors of water quality degradation. 
Excreta from workers in the wood companies, 
specifically human feces, pollute the upper part of 
the water basins from where water for the supply 
service is subsequently obtained:

Despite having latrines, not all workers use 

them, resulting in fecal pollution in certain 

periods of time. This is why whenever it is 

harvest time, the sources of pollution increase. 

(Adult man, leader of irrigation district 

Asotimbio)

Pollution of water resources by livestock 
feces

In Colombian rural regions, the population es-
timated by the United Nation Development 
Program (UNDP) is 32%. This program also high-
lights the fact that 75% of Colombian municipal-
ities are rural rather than urban municipalities 
and, in the case of Timbío, the majority of the 
population is rural.(31) Most of these populations 
are engaged in agricultural activities as owners 
or as workforce in large agroindustrial processes. 
The production methods in this municipality are 
influenced by several public policies based on 
essential market principles, which determine 
social relationships and the competition among 
individuals as a dynamic force of progress. As a 
technical and rural work expression, this is materi-
alized in monoculture production on a small and 
large scale where technologies such as mechani-
zation and pesticides are necessary for obtaining 
agricultural products.(32)

These techniques of destructuring these 
methods of typical rural production in this region 
have contributed to wealth concentration and 
environmental degradation.(33) The structures of 
rural production have caused an imbalance in 
the agricultural ecosystems, which affects the 
water quality through numerous sources of pol-
lution (e.g. pesticides, agricultural machinery, 
human waste, and waste from the production pro-
cesses).(34,35) The communities in Timbío coexist 
with multinational companies and several small 
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agricultural producers that adversely affect the 
ecological status and determine the processes of 
environmental resource concentration, particularly 
the water resources. This results in degradation of 
the health-disease processes of the communities.(36) 
In the analysis proposed for this research study, the 
relationship between work and environment was 
essential because the category of work is the con-
scious act performed by the community members 
to change the environment, and to obtain, in this 
case, agricultural products as a means of suste-
nance that, in turn, transform the living and health 
conditions of human beings. This relationship 
closely links the environment to the productive 
system of the region because it provides the means 
of production, the raw materials to be transformed, 
and the environmental conditions for the social re-
production of the workforce. All of these factors 
are essential for human development and health.(37)

The animals that are grazing go to the river 

to drink water, especially in the lowest part 

of the river, where water is channeled for the 

water supply, so it is said that these animals 

are polluting the water. (Adult man, leader of 

the community of San Pedrito)

A neighbor told me that he talked to sani-

tation agents, but they only come to see what 

happens and don’t take matters into their 

hands, so when people pass by the pig farms, 

there is a horrible smell. (Adult man, leader of 

El Saladito water supply)

The State and the protection of 
environment and health

When social and environmental problems arise 
as a result of the interrelation among community 
members in urban and rural areas, the State is di-
rectly held responsible for the well-being of the 
different community sectors. The struggle with the 
centralized governments for the right to water takes 
place when external agents supported by the State 
get involved to extract natural resources and carry 
out other activities within the areas where there 
are natural resources, despite the prevailing reg-
ulations (derived from the Constitution). Pursuant 

to Colombian Law No. 99 of 1993, the Ministry 
of Environment and Sustainable Development was 
created and the National Environmental System 
(SINA) [Sistema Nacional Ambiental] was orga-
nized. In regard to the water resources, Section 
1 of this law sets forth that “areas of paramos, 
subparamos, water sources, and groundwater 
recharge shall have special protection,” and that 
“regarding the use of water resources, human con-
sumption shall be a priority over any other use”.(38) 
In Colombia, The National Council of Economic 
and Social Policy (CONPES) [Consejo Nacional 
de Política Económica y Social], by CONPES 
document 3343 “Guidelines and strategies for 
sustainable development for the fields of water, 
environment, and regional development,”(39) in 
connection with water, specifies the topics that 
should be included in the Water Law: the right to 
water use, water quality standards, and pollution 
control.(40) However, the State fails to manage the 
water resources in rural areas, and this failure is 
perceived by the communities.

The processes of environmental degradation 
determined by the productive processes, and thus, 
the processes of health degradation in the commu-
nities from Timbío, are partly caused by the failure 
of the State to protect the water resources, water 
potabilization, as well as their actions to control 
the basic sanitary conditions and the prevention of 
environmental degradation:

It is the government’s fault. It is said that we 

have rights but they are violated because we 

are denied these rights. There are entities 

which have to control the status of the envi-

ronment and ensure no more pollution. 

When we, as an association, ask for help, 

we have to comply with government pro-

ceedings. However, when a multinational 

company comes to Colombia, this is quite 

the opposite. (Adult man, leader of the 

community of Buenos Aires)

This perception of the protection of the right to 
a healthy environment on the part of the State is 
expressed by different institutions:

It is said that the Ministry of Environment on 

behalf of the State has to be in charge of all 

these issues. (Adult man, leader of El Placer 
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water supply)

It is always said that the Communications 

Regulation Commission (CRC) has to deal 

with the environment and every related issue. 

This is why I think it is the most appropriate 

entity. (Adult man, leader of El Placer water 

supply)

People have to know the difference between 

politics and politicking. There are policies, 

known as development policies, which are 

aimed at doing things right to produce and 

not to affect, let’s say, the environment. I un-

derstand that politics refers to the decision 

we make, but many people think politics 

is the politicking of traditional politicians 

but, in the end, what these politicians do 

is to take advantage of a vote to do what 

they want with the public treasury. So, we 

have to solve these problems and demand 

the State to address the root cause of these 

problems. (Adult man, leader of El Saladito 

water supply)

Moreover, water resource degradation is affected 
by factors such as inadequate waste disposal, 
dumping, and human settlements. The only 
method used in the municipality of Timbío for the 
final disposal of solid waste is open dumps, known 
as “sanitary landfills” by the local communities. 
This is a site for the disposal and degradation of 
waste in both urban and rural areas. It is a process 
in which several types of polluting emissions are 
produced. Due to the production of such pol-
luting substances, this type of site must be located 
away from the residential areas and away from 
the water sources used for human consumption. 
Nonetheless, in the municipality of Timbío, these 
landfills are located 700 metres away from one of 
the intakes of “El Saladito” water supply. Water 
pollution may be produced by leachate resulting 
from the decomposition of organic matter or 
by vector animals such as dogs and prey birds. 
According to the Regional Health Plan of this mu-
nicipality, the diseases caused by the inadequate 
disposal of solid waste have had an impact on the 
public health of this region.(7)

Pollution of water resources caused by 
sanitary landfills is a situation that is clearly 

problematized by the leaders of the community 
water supplies:

Well, the sanitary landfill is located nearly 

800 metres away, but I think this landfill 

was supported from the start. There is always 

uneven ground and we are affected because 

the water intake is uphill and the landfill is 

downhill. This landfill has been working for 

years, but statistics don’t show that death was 

caused by diseases resulting from drinking 

this water. (Adult man, leader of El Saladito 

water supply)

The landfill has been in a bad condition since 

this mayoress is in office. It is an open-air 

disaster. Bones from butcheries are brought to 

this place and the prey birds go there to eat 

and then fly to the water course to take a bath 

and this is how the water is polluted. (Adult 

man, leader of El Saladito water supply)

Lack of purification plants

The processes of environmental degradation and 
the failure by the State to protect the environment 
are shown by the poor drinking water coverage 
and the basic sanitation conditions. Although 56% 
of the rural population has access to some type 
of water supply, only 12% has access to treated 
water. In connection with the sanitary services, 
only 34% of the rural population has some type of 
sewage disposal system. Further, 29% has on-site 
individual systems, such as latrines and septic 
tanks, and 5% uses traditional sewage systems. 
The remaining 66% has no access to any sewage 
system.(41-43)

In Cauca, the situation is similar. The sewage 
system does not even cover half of the households 
in the rural area and the water supply service in 
municipal centers accounts for scarcely 66%.

For example, the expenses arising from the 

building of the water supply should have 

been borne by the State rather than by the 

community, as the case was. This is why the 

State has the duty to teach people and to 

ensure cultural campaigns for us to avoid mis-

takes related to water treatment, especially 
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in the rural areas. (Adult man, leader of the 

community of Cristalares)

The national government as well as the 

municipal government have to ensure the 

building of water treatment plants and the 

community is also responsible because people 

have to protect the water sources and avoid 

polluting the water. (Adult man, leader of the 

community of Cristalares)

Guaranteeing the right to health

The right to health is not only guaranteed by 
properly and suitably addressing the issues related 
to water pollution. The right to health comprehen-
sively addressed includes essential elements, such 
as the access to healthy food and proper nutrition, 
appropriate housing, safe drinking water, adequate 
sanitary conditions, and a healthy environment.(44) 
Therefore, the reemergence of the State in the re-
covery and promotion of water conservation must 
be considered a priority, in which community ac-
tions are interrelated as a mechanism of human 
rights enforcement.

In Latin America, governments characterized 
by clientelism where the exercise of social rights 
is partially subject to political favors, there is a 
weakening and a lack of surveillance, monitoring, 
and control processes by both the State and the 
citizens.(45) Under these circumstances, the most 
vulnerable population groups are the most af-
fected sectors. The environmental protection and 
the reduction of environmental adverse effects on 
health have become indispensable requirements 
of the efforts to create an effective and sustainable 
process of economic and social development.(46) 
Nevertheless, there is no much progress on the 
design, organization, and implementation of ac-
tions aimed at preventing or reversing the environ-
mental adverse effects on human health, especially 
in rural areas:

It is the State who has to solve the problem 

here and ensure whether or not the water is 

safe. For example, the Secretariat of Health 

and different related institutions have to work 

together to help us purify the water. (Adult 

man, leader of the community of San Pedrito)

The knowledge about health is an essential factor 
in many literacy and basic education programs. 
However, many of these programs are focused 
on women and include nutrition, hygiene, and 
family planning. Education about health is gen-
erally combined with other measures to improve 
the well-being of the community and encourage 
its development.(47) The access to education 
and information about health and community 
participation throughout the decision-making 
process is one of the factors emerging from the 
communities:

We need a health brigade to check the level 

of pollution in the community. I have been 

thinking about actions on water treatment 

since the beginning of this meeting. I wish 

you could train us in this respect and we 

thank you for that. I wish all the children, our 

children and our grandchildren, could get this 

training too, because we are old. We want to 

have the water treated. Besides, when we are 

taken to hospital, we aren’t well cared for. I 

wish the doctor present in this meeting could 

help us with this problem. (Adult man, leader 

of the community of Cristalares)

Until we make a decision, changing the 

situation doesn’t only depend on the may-

oress, but also on our management. If, for ex-

ample, we can manage to develop policies, 

show their results and formulate policies 

to improve the environment and the water 

quality, we will have achieved our goal. We 

need to show evidence. We are going to 

do an analysis on the quality of water, and 

also on some people to check if they have 

any diseases and, with all this information 

and your help, we will be ready to work on 

management. (Adult man, leader of the com-

munity of Cristalares)

Water, health, and disease

In 2011, regarding health and disease, the mu-
nicipality of Timbío reported major public health 
concerns, such as foodborne diseases (FBD), both 
in children and the elderly. According to statistical 
data collected and reported by the Health Center 
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in Timbío, among the first ten causes of morbidity 
include intestinal parasitosis, not otherwise spec-
ified, diarrhea and gastroenteritis of presumed 
infectious origin and acute infection of the upper 
respiratory airways, and pneumonia, not otherwise 
specified, which is the leading cause of morbidity 
in 96 cases. These causes may be related to the 
possible role of water as a natural reservoir of 
emerging pathogens like Helicobacter pylori, the 
etiologic agent of stomach cancer, known as the 
first cause of death by cancer in this population.(48)

In the community workshops, the leaders 
clearly recognized the existing relationship be-
tween the presence of medical disorders such as 
diarrhea, allergy, skin rashes and the poor quality 
of the water they drink:

Many adult people live there, and children 

are always sick or undernourished because of 

the quality of water. (Adult woman, leader of 

the community of San Pedrito)

The water is always dirty and muddy when 

it reaches our homes. Sometimes it smells 

and tastes horribly... People are terrified by 

this situation. Sometimes water brings along 

maggots and earthworms... It isn’t advisable 

to drink this water without boiling or treating 

it with some chemical. (Adult woman, leader 

of the community of San Pedrito)

We also saw dead animals in the water 

sources and once a human corpse was taken 

from river Pambío. Crop sprayers are always 

washed in the water sources. (Adult woman, 

leader of the community of San Pedrito)

It is clear that the fecal-oral route is a quite probable 
way for Helicobacter pylori transmission, as water 
plays an important role as vector. However, the 
communities fail to recognize the relationship 
between water polluted with feces and the pos-
sible transmission of this pathogen. In this respect, 
there are concerns among the community leaders, 
who ask themselves about the role of water in the 
transmission process and develop beliefs or “in-
tuitive theories.”(49) Their knowledge is close to 
the medical viewpoint and is related to gastric dis-
orders, even to stomach cancer. Nonetheless, the 
leaders recognize the failure by the health sector to 

work on related educational programs. According 
to community beliefs, there are two theories in 
connection with the causes of diseases in the 
community: the first theory indicates that diseases 
are caused by water, and the second theory sug-
gests that diseases are directly caused by polluted 
food. Both theories hold that water is the cause of 
gastric diseases. This assumption raises questions 
about the role of Helicobacter pylori and its trans-
mission; questions that the leaders would like to 
answer but cannot explain. In this construction 
of community theories about the relationship be-
tween the health-disease status and water, popular 
and scientific knowledge are also integrated:

Gastric cancer is one of the most common 

diseases in this municipality. In my family, 

many members of the Muñoz family have 

died of gastric cancer, in the community of 

Hato. On one occasion, some children there 

had gastric problems. In my opinion, the 

problem was due to polluted water. (Adult 

man, community leader of the community of 

La Alfonsa)

My daughter is 11 years old. Once she got sick 

and had a strong stomachache. So, I took her 

to hospital because her stomach was swollen. 

She was hospitalized, but in Popayán, there 

was no pediatric gastroenterologist, so she 

was sent to Cali. There, she underwent an en-

doscopy. Helicobacter pylori was detected, 

and she was diagnosed with chronic gastritis. 

Some medicines were prescribed, and I gave 

them to her. This treatment kept her under 

control for a while. She got sick not only by 

drinking polluted water, but also by food, 

because the food is also treated with many 

chemicals. Besides, in our community, we 

heard about cases of diarrhea and parasitic 

diseases. (Mother from the community of La 

Alfonsa)

The analysis of the complex matrix of health 
problems, such as water problems, and the method-
ological correlation performed by a transdisciplinary 
approach, highlight the ecosystemic character of 
this environmental health study. Moreover, an in-
tercultural health approach is put forward as well 
as the need to work on actions for the prevention 
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and promotion of health to enable a proper use 
of the water sources. In addition, knowledge in-
tegration and the training of sanitary agents and 
health workers are suggested as well as the de-
velopment of strategies along with community 
participation as a choice to improve water quality 
(e.g. to boil water, use chlorine, make homemade 
water filters). Finally, the participation in political 
spaces to demand the right to health and drinking 
water is emphasized.

CONCLUSION

The interrelationship of researchers, community 
members, and sector representatives in the joint 
analysis during the development of the project stages 
contributed to establishing connections among 
several complementary fields, and strengthened 
knowledge integration and the adoption of a 
common language. This process had a synergistic 
effect on its change into a transdisciplinary team. 
In addition, it is clear that community participation 
becomes an uncertain field, and also a field to 
comprehensively address reality by having access 
to knowledge exchange and the joint analysis of 
problems affecting the communities. This approach 
helped identify the transformation of actions in 
social, ecological, and political contexts. The root 
causes of water-related problems, the actions to 
control these problems, and the time needed to im-
plement these actions were determined.

During the development of this stage, 
knowledge integration and the adoption of a com-
mon language were strengthened. Although it was 
shown that knowledge itself does not produce any 

changes in attitude or behaviors, it paves the way 
to change actions and provide feedback about 
knowledge. Processes of interaction, discussion, 
and drafting of agreements were observed. These 
processes determined the knowledge, attitudes, 
and beliefs associated with the health status, the 
existence of pollution sources related to the main 
sources of drinking water, sanitation conditions as 
well as the features of different geographic areas.

Political spaces were opened in the search 
of supporting strategies from an institutional and 
political framework. This action highlights the 
fact that participatory research practices may 
also be understood as a political phenomenon in 
which the social actors may transform their daily 
life and politically link themselves to the State, 
struggling for power in order to promote the pro-
tection of rights, improve their living conditions, 
and prevent environmental degradation and its 
effects on health in the context of the current pro-
duction model.

The social mapping perspective helped 
recognize and include in this research study the 
interest and the political viewpoints of the com-
munity members and the social organizations, 
who expressed their opinions through the specific 
instructions that participants drew in the map-
pings. This mapping exercise was focused on the 
reflection and definition of human actions related 
to water pollution. These actions also helped 
to highlight the conflicts over the presence of 
private organizations having an interest in agri-
cultural production. The communities perceived 
polluting emissions in the water sources caused 
by these private organizations, with a few con-
crete actions for mitigating and/or preventing this 
problem.
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