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Executive Summary 

 

Fruit production in the tropics is highly dependent on agrochemical use to increase productivity and maximize 

profits. Banana production is especially dependent on the use of herbicides and fungicides to control several 

pests and diseases in order to be able to export bananas to markets in North America and Europe. The most 

pertinent example is Black Sigatoka, which is a fungus that affects banana leaves and inhibits the proper 

growth and maturation cycle of bananas. When bananas are affected by this disease it becomes impossible for 

producers to export their product, creating huge loses for banana companies. In order to combat Black 

Sigatoka and prevent its spread, producers frequently conduct aerial aspersions of fungicides over the 

plantations. In Changuinola, Panama the population is surrounded by 300, 000 hectares of banana plantations, 

which are aerially sprayed with a variety of fungicides on a weekly basis. When aerial aspersions are 

conducted some chemical particles are carried by the wind into the homes of families living on the borders of 

the plantations. Over the years, chronic exposure to agrochemicals can lead to the development of severe 

disease like cancer, reproductive problems and birth defects. To protect the population, the Ministry of 

Agricultural Development requires a physical barrier between banana plantations and critical areas, which 

include populated areas and bodies of water. The degree of population exposure to these agrochemicals not 

only depends on health and safety measures taken by the government and banana corporations, but also on 

perception of health risks of agrochemical exposure. It is the population's perception of risk that will determine 

to what extent these health and safety measures are adhered to. Therefore, if toxicity-reduction strategies and 

policies are to be successful, they must take into account risk perception.  

 

The research objectives were to gather narratives of Changuinola residents’ perceptions of health risks of 

agrochemical exposure and to uncover predictors of these perceptions. We hypothesized that residents living 

in a neighbourhood with a barrier would perceive agrochemical exposure as less dangerous than those who 

live in a neighbourhood without a barrier. 

 

49 structured questionnaires and 9 semi-structured interviews were conducted. To test our hypothesis, the 

questionnaire was conducted using a convenience sampling method in neighbourhoods Finca 43, without a 

barrier, and Finca 11, with a barrier. To uncover predictors of perceptions, the questionnaire gathered data 

about risk perception and variables such as age, gender, ethnicity, educational attainment and previous work 

experience in a banana plantation. The semi-structured interviews were conducted with key actors, including a 

school teacher, a doctor, management staff at banana plantation companies and banana plantations workers. 

Each interview lasted between 30 minutes and 1 hour. It covered the content of the questionnaire and 

additional questions relevant to the interviewee’s expertise. 
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A Chi-square test was performed and revealed that there is no statistically significant association between 

perception of agrochemical risk and whether a barrier was present or not in the respondent’s neighbourhood. 

Chi-square tests were also performed to evaluate if there was a significant relationship between respondents’ 

perception of agrochemical danger and age, gender, ethnicity, education level, work experience on a banana 

plantation, illness attributed to agrochemicals and greatest perceived health risk. No statistically significant 

association was found between risk perception and any of these variables, meaning these variables are not 

predictors of risk perception in our sample. Despite not generating significant data, we uncovered interesting 

information in our sample. For example, 47% of the sample has either a family member or personally become 

sick due to agrochemicals, the most common being dermatitis. Through the semi-structured interviews, we 

identified the main driver of change in production practices as being consumer demand for healthier products. 

In developed countries, a demand for certifications like Global Gap and Rainforest Alliance, force producers to 

incorporate better agrochemical management practices and working conditions.  

 

In general, the population perceives agrochemicals as dangerous, regardless of gender, age, ethnicity, or other 

variables we tested for. However, there is a strong fatalistic perception of the situation. The workers do not 

believe that they can fight the companies and the population is not enforcing their rights to a healthier life free 

of agrochemical exposure. There is still the old idiosyncrasy stemming from the era of the “Banana Republics” 

that banana companies are the omnipotent authority. However, in reality it is the consumer that holds the 

ultimate power. If consumers demand for more responsible production practices, the banana companies will 

have to either comply with these demands or go out of business.   
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Resumen Ejecutivo  

La producción de fruta en los trópicos es altamente dependiente del uso de agroquímicos con el fin de 

aumentar la productividad y maximizar las ganancias. La producción de bananas es especialmente 

dependiente en el uso de herbicidas y fungicidas para controlar un vasto número de pestes y enfermedades, 

con el fin de exportar a Europa y Norteamérica. El ejemplo más relevante de peste es el de la Sigatoka Negra, 

un hongo que afecta las hojas de las plantas de banana perturbando asi el crecimiento y madurez de la fruta. 

Cuando las bananas son afectadas por esta enfermedad es imposible exportar el producto, lo que representa 

grandes pérdidas para las compañías bananeras. Con tal de combatir la Sigatoka Negra y prevenir su 

dispersión, los productores frecuentemente aplican aspersiones aéreas  sobre las vastas plantaciones de 

banana. En Changuinola, Panamá la población vive rodeada por 300,000 hectáreas de plantaciones 

bananeras que son semanalmente cubiertas con fungicidas. Cuando las aspersiones aéreas son realizada 

algunas partículas son transportadas por la brisa hasta las casas colindantes a las plantaciones.  A lo largo de 

los años, la exposición crónica de los habitantes a estos agroquímicos puede causar el desarrollo de 

enfermedades tales como cáncer, problemas reproductivos y defectos de nacimiento. Para proteger a la 

población, el Ministerio de Desarrollo Agropecuario requiere el uso de barreras entre las poblaciones,los 

cuerpos de agua y las plantaciones. El grado de exposición de la población a los agroquímicos no depende 

solamente de las medidas de seguridad implementadas por el gobierno y las compañías bananeras, sino 

también de la percepción del riesgo que las personas le atribuyen a los químicos. Es esta percepción es 

responsable de definir el grado de exposición a los agroquímicos que la población tolera. Por esta misma 

razón, las estrategias de reducción de exposición  a los componentes tóxicos tienen que tener en cuenta la 

percepción de riesgo en las personas.   

 

El objetivo de nuestra investigación era el de recolectar diferentes historias y percepciones sobre los impactos 

que los agroquímicos tienen en la salud de los habitantes de Changuinola, con la finalidad de encontrar los 

factores causantes de diferentes perspectivas.  Nuestra hipótesis era la siguiente: los habitantes con una 

barrera entre su casa y las plantaciones verán como menos peligroso el uso de agroquímicos comparado a 

los habitantes que no tengan barrera.  

 

A través de 49 cuestionarios intentamos probar nuestra hipótesis. Realizamos un sampleo en Finca 43, una 

comunidad sin barrera protectora, y otro sampleo en Finca 11, la cual si tiene una barrera. Tomamos en 

cuenta diferentes variables como son, la edad, el género, nivel de educación, grupo étnico y experiencia de 

trabajo en plantaciones de bananas.  En suma a esto conducimos 9 entrevistas semiestructuradas con 

personas clave tales como, una directora de escuela, un doctor, los jefes de las plantaciones bananeras y los 

trabajadores de las plantaciones. Cada entrevista tuvo una duración de entre 30 a 60 minutos, en las que se 

cubrieron temas relacionados a percepciones de riesgo y al área de especialidad de los sujetos entrevistados.  
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Los resultados obtenidos a través del cálculo del “Chi-square” con el cual se intentaba encontrar la relación 

entre la percepción de riesgo de un individuo y  su género, edad, nivel educativo, etnicidad o el desarrollo de 

una enfermedad no obtuvo ningún resultado estadísticamente significativo. Esto significa que estas variables 

no son indicadores de la percepción de riesgo de un individuo, al menos en nuestro muestreo. Aunque no se 

encontraron resultados válidos pudimos recolectar datos interesantes sobre la población estudiada. Por 

ejemplo,  47% de los participantes han desarrollado o tienen un pariente cercano que haya desarrollado una 

enfermedad ligada a los agroquímicos. Entre las numerosas enfermedades descritas por los habitantes, la 

dermatitis fue la más presente en la población. A través de nuestras entrevistas pudimos identificar los 

mecanismos promotores de cambio en las prácticas usadas en la producción de bananas; la cúal fue la 

demanda de productos más saludables. En los países desarrollados la demanda de certificaciones tales como 

Globalgap y Rainforest Alliance fuerzan a los productores a adoptar mejores prácticas en el manejo de 

agroquímicos lo que conduce a la mejora de las condiciones de los trabajadores en las bananeras.  

 

En términos generales la población percibe a los agroquímicos como peligrosos, sin importar el género, edad, 

etnia o otras variables estudiadas. No obstante existe un fuerte fatalismo en la población. Los trabajadores no 

creen que puedan pelear contra las compañías bananeras, mientras que la población no reclama su derecho 

a tener una vida saludable, libre de productos químicos. La vieja idiosincrasia proveniente de las “Repúblicas 

Bananeras” en las cuales las compañías bananeras representaban una autoridad omnipotentes sigue 

presente. Sin embargo, al final es el consumidor el que tiene el poder en sus manos. Si los consumidores 

demandan prácticas más responsables de producción , las compañías bananeras tendrán que adaptarse a los 

cambios si quieren mantenerse en el mercado. 
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Introduction 

The banana is among the world’s most important 

fruit. They rank as the world’s 4th most important staple 

food, after rice, wheat and maize (FAO, 2013). Bananas 

are the 13th most produced commodity in the world 

(FAO, 2016) and in terms of both volume and value, 

bananas are the number one exported fruit in the world 

(Liu, 2008).  They tend to be cultivated in developing 

countries and exported to developed countries, making 

them an essential source of foreign exchange for 

governments and of income for hundreds of thousands of 

families throughout the tropics (FAO, 2013).  

Most bananas intended for export are grown on 

monoculture plantations, as this is the most efficient way 

to maximize production and profits in the short-term 

(Liu, 2008). Due to the intensive nature of monoculture 

plantations, where the same crop is planted on the same 

plot of land season after season, they are highly 

dependent on synthetic fertilizers to maintain soil 

fertility (Liu, 2008). Additionally, low biodiversity and a 

lack of crop rotations allow pest populations to grow 

rapidly, making monocultures more susceptible to 

attacks, and therefore become increasingly dependent on 

pesticides to combat losses due to pests (Barraza, Jansen, 

van Wendel de Joode and Wesseling, 2011).  

The increased use of pesticides has important 

implications for global food security in terms of quantity 

and price of food. Higher food productivity over the past 

few decades can largely be attributed to the increased 

use of pesticides.  They also play a role in keeping food 

at market quality during storage, distribution and allow 

prices to stay low (Wilson and Otsuki, 2004). Wilson 

and Otsuki (2004) estimate that if pesticide use was 

completely eliminated, food prices would spike up 50-

75%, a shock that most households would not be able to 

absorb.  

To maintain high productivity levels and stay 

competitive, producers are forced to frequently apply 

multiple fungicides, pesticides and fertilizers. If they do 

not apply these agrochemicals, producers could lose 20-

80% of their crop to pests like nematodes and fungi 

(Churchill,2011).  

Among the most threatening pests to banana 

production is the Black Sigatoka (Mycosphaerella 

fijiensis) fungus. It grows in banana plants and initially 

creates black streaks and spots on the leaves, eventually 

turning them completely black. This blocks the leave’s 

capacity to photosynthesize, causing a reduction in the 

quantity and quality of the fruit and inducing premature 

maturation of the bananas (FAO, 2013). This renders 

transportation essentially impossible, meaning the 

bananas cannot be exported to foreign markets, where 

the profits are greatest (Jones et al., 2000).  
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To combat Black Sigatoka and prevent its 

spread, the leaves are frequently sprayed with 

fungicides. Since banana plantations are immense, aerial 

aspersion, by plane or helicopter, is the most cost-

effective method of agrochemical application (Ploetz, 

2001). Despite being the most cost-effective method, it 

is by no means inexpensive. It costs Coobana, a banana 

cooperative in Changuinola, $19 000 a hectare per crop 

cycle to control Black Sigatoka (H. Ortiz, personal 

communication, 1 March 2016).  

Agrochemical use can therefore be costly and 

have important impacts on human health and the 

environment (Castillo et al., 2000; Van Wendel de Joode 

et al., 2001). The degree of health impact varies with the 

type of pesticide and quantity of exposure. For example, 

acute exposure to some pesticides can result in 

consequences such as headaches, skin irritation, 

blindness and even death, while chronic exposure can 

result in cancers, reproductive problems and birth defects 

(Wilson and Otsuki, 2004). Farmworkers bear the 

majority of toxicity risk, as they are exposed to 

pesticides on a daily basis. People living in close 

proximity to where agrochemicals are used are also at 

risk of toxicity, as wind can spread agrochemicals from 

aerial spraying and runoff can contaminate drinking 

water (Wilson and Otsuki, 2004).  

It is estimated that 3.5-5 million people in the 

developing world suffer from acute pesticide poisonings 

per year. In addition to this, more than 5 million people 

are exposed to lower, but still dangerous levels of 

pesticides per year (World Resources Institute, 1998). 

The vulnerability of these countries is shown by the fact 

that 99% of deaths related to pesticides occur in 

developing countries (Kesavachandra et al., 2009). 

Poisoning can occur through inhalation, 

digestion or dermal contact with these chemicals. Strong 

evidence shows that exposure to pesticides can even 

have negative impacts on mental health. In Costa Rica, it 

was shown that banana workers were three times more 

likely to commit suicide due to constant exposure to 

pesticides (Wesseling, 2010). Respiratory, digestive, 

circulatory, dermatological and reproductive problems 

have also been related to pesticide exposure (Vidisha, 

2014).  

In Changuinola, Panama, most of the 

population’s homes are surrounded by 300,000 ha of 

banana plantations, and are constantly exposed to 

agrochemicals, mostly by aerial dispersal. The Ministry 

of Agricultural Development (Ministerio de Desarollo 

Agropecuario) (2011) established a number of 

regulations dealing with the use of agrochemicals and 

the way they are sprayed to protect populations living 

close to banana plantations. One of these regulations 

requires the use of barriers with the intention of limiting 

the dispersion of aerially sprayed agrochemicals. These 

barriers can be inanimate or made out of trees and 
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bushes. The law states that these barriers should be 

present in critical areas – water bodies and populated 

areas- in order to protect the population (Ministerio de 

Desarollo Agropecuario, 2011). Nevertheless, not all the 

banana plantations are abiding to this regulation. In the 

case of Changuinola, there are populations that are being 

directly exposed to agrochemicals carried by wind into 

their yards, while other populations are protected by 

natural barriers of trees and plants that stop the chemical 

breeze.  

Research Question 

Our objectives were to gather narratives of 

Changuinola residents’ perceptions of health risks 

of agrochemical exposure and to uncover 

predictors of these perceptions. We hypothesized 

that residents who live in a neighbourhood that has 

a barrier will perceive agrochemicals as less 

dangerous than residents who live in a 

neighbourhood without a barrier. Our reasoning 

being that those neighbourhoods without a barrier 

would have less exposure to those agrochemicals, 

see less adverse health effects and therefore view 

them as being less dangerous.  

Research Rationale 

The degree of population exposure, other than 

health and safety measures enforced by the government 

and the companies, depend on their perception of the 

risks taken when exposed to agrochemicals (Douglas, 

2011; Glat, 2007). Risk perception is not an outcome of 

objective scientific measurement, but a social 

construction of accepted risk (Bouida & Jas, 2007). This 

means that different groups of people will perceive the 

risk of agrochemical exposure differently, and thus will 

be more or less tolerant to agrochemical exposure thus 

increasing or decreasing their risk of being poisoned. It 

is especially important to understand social perception 

on the risks of agrochemical exposure in populations that 

live close to plantations, were vast amounts of chemicals 

are spread. Pesticide reduction strategies need to take 

into account how peoples’ awareness of risk is related to 

socio-economical and cultural conditions in order to 

implement more effective programs (Douglas,2011). It is 

important that policy takes into account social and 

cultural factors in order to complement laboratory and 

epidemiologic research results.

Methods 

Our research integrates both quantitative and 

qualitative techniques. 49 structured questionnaires were 

conducted in two Changuinola neighbourhoods: Finca 

43 and Finca 11 and 9 semi-structured interviews were 
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conducted with key actors. The questionnaire was 

conducted to test our hypothesis and test for correlations 

between risk perception and other variables such as age, 

gender and educational attainment.  

The interviews were conducted to gather 

participants’ views on agrochemical risk and information 

relevant to their expertise, with the aim of understanding 

banana production, workers conditions and population 

risk.  

All respondents to the questionnaire and all 

interviewed key actors were informed that the research 

studied agrochemical risk perception and informed 

consent was attained for all participants. This research 

was conducted according to the Code of Ethics of 

McGill University and TCPS 2 (see certification in 

Appendix B).    

Pilot Questionnaire  

10 pilot surveys were conducted on the main 

street of Changuinola, Ave. Omar Torrijos. This street 

was selected as it was far enough away from the two 

target neighbourhoods. In this way, we could ensure that 

we would not contaminate our sample by surveying the 

same people twice.  

We used a convenience sampling method, 

surveying residents that were walking on the main street 

of Ave. Omar Torrijos and were willing to participate in 

our questionnaire. We aimed to survey equal numbers of 

men and women, to ask people of varying ages and to 

ask people of various occupations, from shopkeepers to 

students to nurses. This was done to ensure that relevant 

answers were given among all of these groups and that 

these different groups properly understood the questions.  

The pilot questionnaire uncovered various issues 

with our questionnaire design. Most notably, we 

discovered that some vocabulary we were using in the 

questions was different from the vocabulary ‘the 

participants were responding with. For example, we used 

the word “aircraft” (aeronave) while the respondents 

used the word “airplane” (avión). Similarly, we used 

“agrochemicals” (agroquímicos) while respondents 

called them “medicine” (medicinas). We wanted to make 

sure that our and the respondents understanding of these 

concepts were as similar as possible, so we reworded our 

questions according to the vocabulary the respondents 

were using.   

Finalized Questionnaire  

The survey consisted predominantly of close-

ended questions. Responses were recorded on an iPad 

using the software Qualtrics. Questions that tested 

variables, such as age, gender and education level, were 

included as a control for sources of spuriousness and to 

test for correlations between these variables and risk 

perception. In this way we would be able to analyze if 

risk perception depended on social conditions, instead of 

just on the barrier.  
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After making these edits, we surveyed residents 

in neighbourhoods Finca 11 and Finca 43, making sure 

to verify that each respondent was a resident of the 

respective neighbourhood before starting the survey. 

These two study sites were chosen to test our hypothesis 

(residents who have a barrier between the banana 

plantations and their neighbourhood will perceive 

agrochemicals as being less dangerous than residents 

who do not have a barrier between the banana 

plantations and their neighbourhood) as Finca 43 does 

not have a barrier, while Finca 11 does have a barrier. 

In Finca 43 our sample consisted of 24 

respondents. We used a convenience sampling method, 

going door-to-door asking one representative of each 

household to participate in our survey. We visited each 

house in this neighbourhood and if we did not sample a 

household, it was because no one was home on both 

occasions or because they did not want to participate in 

our survey.  

In Finca 11 our sample consisted of 25 

respondents. We used a convenience sampling method, 

asking people who were in their yards, people on the 

street and people leaving the neighbourhood’s 

convenience store. We asked them if they wanted to 

participate in our survey. Again, only one voluntary 

representative completed the questionnaire when we 

administered the survey at a house. Our sample was 25 

people because we wanted to keep it close to the same 

number of respondents as in Finca 43.  

The first day we conducted the questionnaire in 

Finca 43 in the morning and Finca 11 in the evening. 

The next day we did the opposite- conducted the 

questionnaire in Finca 11 in the morning and Finca 43 in 

the evening- to ensure that we were questioning both old 

and young demographics: as in the morning our samples 

consisted mostly of elderly people and mothers, while in 

the evenings, there was a wider demographic range that 

included seniors, working-age males, and mothers.  

How we administered the survey  

 Potential participants were approached, and were 

told we were conducting a survey about health risks and 

read our informed-consent form (see appendix), written 

in accordance with the TCPS 2 requirements. If they 

agreed to participate, we continued with the 

questionnaire. A male, native Spanish speaker conducted 

the questionnaire while a female recorded the responses 

on an iPad. At the end of the survey the participants 

were thanked for their time.  

Interview Design 
 

Nine semi-structured interviews were conducted, 

each lasting between 30 minutes and 1 hour. Each 

interview covered the content of the questionnaire and 

additional questions specific to the interviewee’s 

expertise. The purpose of this was to not only gather the 

interviewee’s perspectives on agrochemical exposure 
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risk, but also factual information relevant to the use of 

agrochemicals in banana production. Additionally, each 

interview highlighted more key actors to interview to 

form a comprehensive understanding of the system. For 

example, our first contact was with the director of 

Coobana and from that interview we were able to talk 

with banana plantation workers.  

Both expert sampling and snowball sampling 

techniques were used to target key actors. The primary 

phase of our research consisted of expert interviews to 

understand the process of banana production. While the 

second phase, consisted of working conditions and 

population exposure to agrochemicals. 

Before recording the interviews, verbal, informed 

consent was obtained for (1) audio and/or visual 

recording and (2) to use the footage in the final mini-

documentary. After the interview, contact information 

was exchanged between the researchers and subjects, 

when possible.

 

Results

 
Statistical Analysis  
Table 1       Neighbourhood 

Perception of agrochemical 

danger 

High 

Finca 11 Finca 43  Total 

 

17 

 

13 

 

 

 

30 

Low 8 9  17 

Total 25 22  47 

 χ2 = 0.389 p < 0.9  

 

To test our hypothesis the cross tabulation (table 

1) was created using the responses from question 9 (see 

appendix) in our datasets from each neighbourhood. 

Question 9 used a 6-point Likert scale to evaluate the 

degree to which respondents in each neighbourhood 

perceived agrochemicals as dangerous. The responses to 

these questions were condensed into two categories: high 

danger or low danger. Those who reported that “they did 

not know” were excluded from the cross tabulation. This 

was done so that the analysis would meet the 
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assumptions of a Chi-squared test that no cell should 

have an expected value of less than 1.  

 There is no statistically significant association 

between perception of agrochemical danger and whether 

the neighbourhood the respondents reside in has a barrier 

or not. In the sample of Finca 11, 68% of respondents 

held a perception that agrochemicals were highly 

dangerous, while the remaining 32% of respondents 

viewed agrochemicals as having a low danger level. In 

the sample of Finca 43, 59% of respondents held a 

perception that agrochemicals were highly dangerous, 

while the remaining 41% of respondents viewed 

agrochemicals as having a low danger level. 

Chi-squared tests were also performed to 

evaluate if there was a statistically significant 

relationship between respondents’ perception of 

agrochemical danger and variables like age, gender, 

ethnicity, education level attainment, work experience on 

a banana plantation, illness attributed to agrochemicals 

and greatest perceived health risk (see table ___). No 

statistically significant association was found between 

risk perception and any of these variables. This means 

that these variables cannot be generalized to the greater 

population in predicting risk perception. The differences 

between the Chi-squared values for these variables and 

critical Chi-squared values are summarized in table 2.  

Table 2

 Variables Chi-Square Value Critical Chi-Square Value 

(P Value = 0.005) 

(1) (IV) Neighbourhood & (DV) Risk Perception  0.389 7.879 

(2) (IV) Age & (DV) Risk Perception 25.405 46.928 

(3) (IV) Gender & (DV) Risk Perception 7.449 16.750 

(4) (IV) Ethnicity & (DV) Risk Perception 9.991 32.801 

(5) (IV) Education & (DV) Risk Perception 16.945 46.928 

(6) (IV) Worked in a Banana Plantation & (DV) Risk 

Perception 

 

4.533 16.750 

(7) (IV) Personally or family member sick from agrochemicals 

& (DV) Risk Perception 

 

4.513 16.750 

(8) (IV) Greatest Perceived Health Risk & (DV) Risk 

Perception 

32.099 66.766 
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Descriptive Statistics  
 

Sample Breakdown (n = 49) 
 

Finca 43 (n = 24)       Finca 11 (n = 25) 
 
 

 
            46%   54%                   52%   48%  
     

Figure 1        Figure 2  
 
 

  
     

  
 
 
 
 
 

 

 

   Figure 3        Figure 4 

 

 

 

 

 

 

 

 

Figure 5        Figure 6 

 

 



Despite not generating any statistically 

significant results, our research uncovered interesting 

findings within the context of our sample. Figures 1 and 

2 show the responses for question 2 in each dataset. 

Figures 3 and 4 show the responses for question 15 in 

each dataset. Figures 5 and 6 show the responses for 

question 3 in each dataset. Figures 3 and 4 highlight the 

differences in ethnic diversity of each neighbourhood. In 

Finca 43 50% of our sample was Latino and in Finca 11, 

68% of our sample was Indigenous. Our data indicate 

that these are trends that are probably representative of 

the actual populations of these neighbourhoods. 

However, it must be noted that since we did not use a 

probability sampling method, we cannot state that this 

representative of ethnic distribution with absolute 

certainty. 

 

            Figure 7 

Figure 7 shows the responses for question 5, In 

your opinion, what is your greatest health risk?, (see 

appendix A) of both Finca 11 and Finca 43 datasets. 

Agrochemical exposure and diseases transmitted by 

mosquitos are stated the most as the greatest health risk. 

Interestingly, the categories of mosquitos, garbage and 

black water are related. Water pools in litter, creating 

breeding grounds for mosquitos. Likewise, much of the 

black water (ie. water contaminated with garbage and 

human waste) is also stagnant, encouraging increased 

mosquito populations. These 3 categories were not 

combined because garbage and black water are not only 

related to diseases transmitted by mosquitos, but also 

lack of sanitation.  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

         Figure 8 

Figure 8 shows the responses for question 12, 

Have you or a family member become sick due to 

agrochemicals?, (see Appendix A) of both Finca 11 and 

Finca 43 datasets. Overall, 23 respondents answered yes- 

that either themselves or at least one person in their 

family had gotten sick and attributed the sickness to 

agrochemicals. The remaining 26 respondents answered 

no- that neither themselves, nor any family members had 

gotten sick from agrochemical exposure. When people 

said no to the answer most of them in reality were 

answering “no, todavía no, gracias a dios” (No never, 

thank God). This answer shows that people seem to 

know that with time there are diseases that can develop. 

Of the 23 that responded “yes”, 14 reported either 

themselves or a family member experiencing skin 

irritation or dermatitis due to agrochemical contact, 

making this the most common illness reported. The next 

highest reported health problem was vision loss, with 5 

respondents. 2 respondents stated that they themselves or 

a family member was sterile and attributed this to 

exposure to the nematicide DBCP (a now banned 

agrochemical). The final 2 respondents listed general 

pain and headaches and vomiting.  
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In-Depth Semi-Structured Interviews 
 

 

Table 3 summarizes the 9 in-depth, semi-structured interviews that were conducted. The details of these interviews will be 

discussed in the discussion section.  

 
Table 3 
Focus of Interview Name Position, Company Date 
 

Law, Agrochemical Use, 

Production Practices & 

Business Plan 

 

 

Ernesto Ortiz 
 

Director, Coobana  
 

2 March 2016 

Agrochemical Use 

 
Mauricio Palacio Encargado de medio 

ambiente, Coobana 

 

2 March 2016 

Consequences of Fungicide 

Exposure 

 

Alberto Beker Ex-deshojador (currently 

unemployed), Chiquita 

 

3 March 2016 

Children’s exposure to 

agrochemicals 

 

Ketzi Dominguez Principal & Teacher, Finca 

43 Primary School 

 

4 March 2016 

Working Conditions & 

Herbicide Use 

 

2 Anonymous Workers Herbicide Sprayers, 

Coobana 
5 March 2016 

Occupational Health & 

Safety 

Arquímedes Miguel Deshojador, Coobana 5 March 2016 

    
Agrochemical exposure 

affects on health. 

 

Raphael Pernett Doctor, Independent Clinic 7 March 2016 

Social Responsibility 

 

Lilanea Arenas Encargado de medio 

ambiente, Chiquita 

31 March 2016 

 
 

 

Discussion 

Improvements to the Questionnaire  

Our results indicate that none of the variables we 

tested for are accurate predictors of Changuinola 

resident’s risk perception. If we repeated this survey, we 

would design our methodology differently. First, we 

would increase our sample size by visiting more 

neighbourhoods. A sample size of 49 may have been too 

small to uncover statistically significant correlations 

between our selected independent variables and 

dependent variable of degree of risk perception. There is 

also the possibility that there is no correlation between 

the variables we were testing and risk perception, in 

which case increasing the sample size would have no 

effect on the results.  

Second, we would narrow our focus to one 

demographic group, such as mothers. This would allow 

us to control for confounding factors such as if the 

respondent had previously worked with agrochemicals in 
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a banana plantation, as women do not work in the fields. 

This is important because unlike men, women are not 

allowed to work with agrochemicals and thus do not 

receive any formal training, which could play an 

important role in risk perception.  

There is much value in studying the risk 

perception of mothers as they are key actors in 

regulating their children’s exposure to agrochemicals. 

For example, knowing mothers’ perceptions would allow 

us to predict how likely they are to allow their kids to 

play in the banana plantations. Mothers’ risk perception 

could be affecting their decision making which  

has direct implications on children’s health, as 

they are the most likely to experience symptoms of 

toxicity out of any segment of the population to 

agrochemical exposure. Mothers are also a relatively 

easy demographic to reach, as they tend to stay at home 

during the day to take care of the children.   

Another issue we encountered with the 

questionnaire was that many recent, Indigenous 

immigrants to the area answered that “they did not 

know” to many of our questions. This could have been a 

result of the questionnaire being conducted in Spanish, 

meaning there was a language barrier preventing them 

from answering the question. This was a serious 

limitation of the survey since 53% of the population we 

surveyed were indigenous and only some were fluent in 

Spanish. Therefore we are missing valuable data from 

recent Indigenous migrants to the area.  

Interviews 

 

From the in-depth interviews we conducted in 

the field and secondary-source research conducted, we 

have drawn some conclusions on a variety of topics 

related to: 

Legal Cases  
Banana plantation workers are chronically 

exposed to a series of chemical products that have 

important health consequences. Chronic exposure is 

when contact with the chemical substance happens on a 

daily basis over a long period of time. With time, the 

chemical substance accumulates in the body until it 

becomes toxic and symptoms develop. A meta analysis 

of 32 epidemiologic studies related a decrease in fertility 

in both sexes with the use of agrochemicals (Monde, 

2008). There is also evidence that long-term exposure to 

low levels of pesticides affects human reproduction. For 

example, anembryonic pregnancies have been related to 

pesticide exposure. The study showed that anembryonic 

pregnancies happen even when females did not show 

signs of being poisoned (News lector, 2008). This is 

relevant because it shows that even without clear signs 

of being poisoned, exposure to low quantities of 

agrochemicals may have  

effects on health and reproduction.  
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Chronic exposure to fumazone or DBCP 

(dibromochloropropane), a nematicide used in banana 

plantations in the 80s and 90s, caused the mass 

sterilization of banana workers all over the world. The 

first cases occurred in 1977, where some employees who 

handled DBCP at the Occidental Chemical plant in 

California became sterile. Only three months after this 

finding, the US Environmental Protection Agency 

banned most of its uses, and by 1985 any use of DBCP 

was banned in the USA after The DOW Chemical 

Company, a producer of DBPC, lost a $4.9 million 

lawsuit against six Occidental Chemical plant in 

California (Babich,1981).   

In March 1990, the USA court changed the law 

and announced that they would try cases in the US 

related to sterility caused by DBCP, whether it occurred 

in the US or not. This meant that American companies 

could now be taken to court, by workers in countries 

outside of the US. This opened the floodgates for 

thousands of workers from Costa Rica, Panamá, 

Nicaragua, Ecuador, El Salvador, Honduras, Guatemala 

and the Philippines to sue the fruit and chemical 

companies over the ensuing years. By 1997 the 

companies had agreed to pay $41.5 million to those 

proven to be sterile. However, when all legal fees were 

paid, the affected received relatively small payments.  

During our visit to Changuinola we met with 

Aurelio Diaz, a former banana plantation worker that has 

been working with Chiquita for the past thirty-five years. 

Aurelio told us about how lawyers have taken advantage 

of the vulnerability of the workers that became sterile 

after being exposed to fumazone or DBCP. Aurelio told 

us that there have been workers that were part of 

international lawsuits against fruit and chemical 

companies and only received between $2,000 and $3,000 

dollars after the lawsuit. He considers that this is an 

abuse from the lawyers who take advantage of the 

workers by charging outrageously high legal fees to 

enrich themselves. The community has had other bad 

experiences with lawyers that assert they are going to 

sue the company and ask for a $10 payment from each 

worker in order to have access to “their files”. However, 

after collecting the money the lawyers left and never 

came back. These kind of constant abuses have made the 

population suspicious of all those that “want to help” and 

sceptical of the legal system and their possibilities of 

receiving any kind of compensation.  

Aurelio is very concerned about the population’s 

exposure to agrochemicals and the subsequent 

development of diseases. He is very pessimistic about 

the future. According to him, nobody cares, politicians 

make false promises, lawyers steal their money and the 

doctors and labour union protect the company. Aurelio 

asserts that people's interests are driven by money, and 

since the banana plantation workers do not have any, 

nobody is interested in them.   
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Working Conditions. 
 

Working conditions have improved over the past 

20 years. This is in part due to the creation of regulations 

made by the Ministry of Health, but also the adoption of 

several international certifications like RainForest 

Alliance and Global Gap that impose occupational health 

and safety measures over the banana and other fruit 

companies. For example, all the workers that handle 

agrochemicals are required to receive training every two 

years. During the training they learn about the dangers 

related to agrochemicals, the protective measures they 

need to adopt in order to reduce the risks of exposure 

and the proper ways to spray the agrochemicals. During 

our several visits to the banana plantation we found that 

the workers knew about the dangers they were exposed 

to and generally wore proper equipment in order to 

prevent contamination. Security measures are more 

rigorous for those workers that are in direct contact with 

the agrochemical. For example, those in charge of 

preparing and spraying herbicides use full equipment: 

gloves, masks, vests, boots and hats. However, there are 

some jobs where workers are indirectly working with 

agrochemicals and are not required to wear all of the 

protective gear previously outlined, which can result in 

serious health consequences. In order to keep all the 

banana leaves green, there is a person in charge of 

cutting leaves that are turning yellow with a knife 

attached to a long stick. During the rainy season the 

rainwater gets mixed with the fungicide in the leaves and 

this water gets trapped at the leaf base, where it is cut. 

When cut, this water mixed with agrochemicals is then 

released and sometime splashes the face of the leaf 

cutter. If the water enters the leaf cutter’s eyes, it causes 

irritation as it slowly burns the eye’s cornea. Over the 

span of many years, the leaf cutter loses its sight, and 

eventually can become blind.   

In Changuinola we had the opportunity of 

meeting two leaf cutters, Arquímedes Miguel and 

Alberto Beker. Arquímedes is presently working for 

Coobana and Alberto lost his job at Chiquita when he 

lost his sight. Arquímedes is facing exactly the same 

future as Alberto, and he knows it. When we asked him 

what the risks of his work were, he listed eye irritation, 

the progressive eye damage and the inevitable loss of 

sight, since he works has a leaf cutter on a daily basis. 

For now, he only has problems reading. On the other 

side, Alberto could barely see more than our outlines. 

Since Alberto cannot see he cannot keep working on the 

banana plantations or any other job. He is currently 

unemployed and has to support a family of six. When his 

contract did not get renewed he got less than $2,000 

dollars in compensation after signing a legal document 

that protected Chiquita against any lawsuit. Once the 

money was gone, he did not have a solution other than 

begging in the neighbourhood.  



 24 

When we asked them why they did not wear 

protective glasses, they had different answers: 

Arquímedes did not know why, he just thought that leaf 

cutters do not wear glasses, that is the norm; Alberto said 

that he did not use glasses because it did not allow him 

to work. When water splashes on the glasses, the 

visibility is reduced, making it hard to see where to cut 

and slowing down the pace of the work. Thus he 

prefered not to wear glasses to avoid the immediate 

inconveniences. Arquimedes was open to try using 

protective glasses.  

After thinking about this problem, we thought 

that a possible solution would be to spray the protective 

glasses with an hydrophobic product that would avoid 

the water to reduce the worker’s vision. When we 

presented the idea to the directors of Coobana, they did 

not perceive the leaf cutters’ situation as a real problem. 

They argued that these were isolated cases, since the 

Ministry of Health does not require leaf cutters having to 

wear any protective equipment. This is revealing in 

relation to risk perception; it means that management’s 

perception of risk, and consequent behaviour depends on 

the Ministry of Health imposing regulations. While those 

workers that are spraying herbicides wear full protection 

as required by the regulations; those that are not included 

in the regulations do not wear any protection.  

But why is the Ministry of Health not 
addressing these serious problems? 
 

Twenty years ago, exposure to dangerous 

agrochemicals like Fumazone or Bravo 500, was 

affecting thousands of workers. Due to the severity of 

the situation, measures to protect the workers and reduce 

their direct exposure to agrochemicals were adopted. At 

this time the leaf-cutter’s lost of sight would have 

seemed insignificant in comparison, and was probably 

not noticed. However, twenty years later, they still go 

unnoticed. To understand why these workers were not 

being protected by the Ministry of Health, we 

interviewed Rafael Pernett y Morales, a Doctor that runs 

a health clinic independent from the banana companies. 

He explained to us that the Ministry of Health, like any 

other governmental agency, bases its policies in part on 

statistical reports that show the number of diseases 

identified and their causes. However, doctors have a hard 

time showing the relation between the exposure to an 

agrochemical and its health consequences. In this case, 

they are not able to prove that it was solely the contact 

with the fungicide that lead the leaf-cutter to lose their 

sight. Since they cannot (or do not want to) make the 

direct correlation, the problem does not get registered in 

the system. As a consequence, it does not appear on the 

statistical reports of the Ministry of Health over which 

policy decisions are taken, ultimately leading to the 

problem not being addressed.  
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Why do the doctors not report these cases?   
 

In part because they fear that if their diagnosis is 

used in court to sue a company they will not be able to 

justify their reasoning, since they would lack enough 

evidence to fight against the company's lawyers. On the 

other side, the companies have their own doctors that the 

banana workers consult for free. It is likely that if the 

doctors start blaming the company for the harm that 

agrochemicals are producing on the workers health, they 

would probably lose their job and the benefits they have.  

These are not the only cases that are not being 

reported. More common cases like dermatitis, affecting 

the populations around the plantations, are rarely 

reported. A study conducted in Changuinola by 

Penganos (2002) revealed that fungicides were the main 

cause of dermatitis in banana workers and were 

responsible of 15 different kinds of dermatitis. The 

researcher estimated that the cases of dermatitis were 

underrepresented by the hospital, since not all workers 

go to receive treatment when they develop skin irritation. 

It is these same fungicides are being carried by the 

breeze into the neighbourhoods close to banana 

plantations, and developing dermatitis by contact in the 

general population. In Penganos (2002) study the 

incidence rate of contact dermatitis was an average of 11 

per 1000 banana workers between 1989-1992. In our 

survey 14 people out of 49 (28.5%) reported that either 

themselves, or an immediate family member had 

developed some kind of dermatitis. This can be 

explained by the fact that the general population is not 

protected with proper equipment against the 

agrochemicals while the banana workers are. However, 

even in the general population there are low levels of 

reports.  

One of the most striking cases we found was one 

of a 29 years woman, on her way to work one morning, 

was completely sprayed with fungicide by an 

overpassing airplane. This incident was an isolated 

accident, but nonetheless had serious consequences. She 

told us that after 4 hours the itching was so bad that she 

needed to go to the hospital to seek medical attention. 

Today she bears white scars on her arms from the 

fungicide. At that point in time she did not report the 

incident and she did not seek out compensation. Today 

she experiences irritation, which she attributes to the 

breeze carrying agrochemicals from aerial spraying in 

the plantations to her yard. However she sees this as the 

normal price to pay in order to live in Changuinola. 

People in general see negative effects on their health like 

this as something that cannot be avoided. Rashes are 

common and not reporting them is even more common. 

The communities have the idea that the company is too 

strong for them even to think that they have human 

rights to health that should protect them over the 

company abuses. The general logic is that, people 

depend on banana and bananas depend on 
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agrochemicals, thus if they want to keep earning a living, 

being sprayed or losing their sight is the lesser of evils.  

School case 
 

Among the general population it is probably 

children that are most vulnerable to agrochemical 

exposure. A report on children's exposure to 

agrochemicals state that there is increasing evidence 

about chronic health consequences from acute and 

chronic exposure to insecticides, herbicides and 

fungicides. Evidence is showing that the biggest risks in 

the development of a disease for the population is 

prenatal, household, and occupational exposure (parental 

and maternal). Several studies link early-life exposure to 

pesticides with adverse effects on neurodevelopment, 

behaviour and over the long term, cancer (Roberts, 

2012).  

In Changuinola, we found an extreme case of 

children chronic exposure to agrochemicals in Finca 43, 

where the primary school Finca 43 is located. The school 

faces the Chiquitas’ banana plantations, which is just 

across the street, less than 15 meters separating the 

banana plants from the playground. On top of this there 

is no natural barrier between the banana plantations, 

since it was removed by Chiquita to avoid the banana 

crops being negatively affected by the barrier. According 

to the Panamanian resolution DAL-042-ADM-2011 

adopted on September 14th 2011, regarding the use of 

agrochemicals by the Ministry of Agriculture, Chiquita 

is not respecting several resolutions. The sixth resolution 

section c stipulates that the agents responsible for the 

spraying need to inform the population living close to 

the area, that is going to be sprayed, the time, the name 

of the chemical used, and its degree of toxicity. 

However, no sign was present with the purpose of 

informing the population. When we interviewed the 

principal of Finca 43 primary school, Ketzy Dominguez, 

she told us that even if Chiquita had promised them to 

put a schedule they had never fulfilled their promises. 

Chiquita made the offer when there was going to be a 

body of international inspectors that were going to visit 

the school to assess the situation and asked Ketzy to lie 

and say that everything was fine, once they left Chiquita 

forgot about the school and continued to spray without 

notice.  

The seventh resolution in section e states that all 

critical areas, like the school, need to be protected by a 

natural barrier to reduce the dispersal of sprayed 

agrochemicals by the breeze. However, in Finca 43 this 

was not being respected- in fact the barrier was cut 

down, which is considered a serious offence to the law 

and may lead to licence removal provided by the 

Ministry of Agriculture. When we interviewed Liliana 

Arenas, responsible for occupational health and 

environment at Chiquita, she told us that the barrier was 

cut down because the shade created by the barrier was 
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affecting the productivity of the banana plants that were 

next to it. This action has direct consequences on the 140 

students of the Finca 43 that receive extra amounts of 

fungicide in their playground. The children do not seem 

concerned by the situation, they care about playing and 

having fun. After school several kids go and play inside 

the banana plantation, since they do not have another 

place to play. This is a very dangerous situation, and 

when we asked Liliana why Chiquita was not taking care 

of the children she pretended to be surprised by the 

situation as if she did not know anything about it. She 

told us that she was very surprised that the technicians 

were not informing the local populations about the 

regular sprayings. However, we asked several residents 

of Finca 43 and the school principal, if they had been 

informed of the aerial spray schedule in the past and they 

told us that they never had been.   

Coobana perceptions 
 

We had the opportunity of interviewing Coobana 

director, Ernesto Ortiz. His perspectives were very 

insightful and allowed us to understand the point of view 

of banana plantation managers and to identify important 

leverage points to use for future change. We learnt that 

the board of directors makes most of the important 

decisions. The main goal is to maximize profits  in order 

to sell their product to foreign markets. This means that 

the directors will adjust their production practices to 

meet market demands. Ortiz recognizes that the 

consumer has the ultimate power, since it is the 

consumer that sets the certification norms and 

regulations that banana growers need to acquire in order 

to be able to export. Ernesto says that there is a growing 

demand for organic products, but that growing 

organically is impossible in the tropics as tropical 

climates promote the growth of fungi, nematodes and 

insects. However, since the market is demanding 

healthier food the norms for certification, thus for 

exportation to Europe have increased. Since they want to 

be able to keep exporting, they have adopted more 

responsible agricultural methods that have had 

significant impacts over the workers and the 

environment. Some example of these changes is the 

adoption of lower toxicity chemical products, reducing 

the cycles of nematicides use and the research for 

organic compounds. This has important consequences 

over the chemical industry that also tries to adapt to 

changes in demand. Since banana plantations and other 

fruit companies are demanding less toxic chemical 

compounds, chemical producer companies, like Bayer, 

are researching for new chemicals compounds with 

lower effects over humans and the environment. This is 

an interesting case to understand how individual 

consumer demand has direct effects over production 

practices of growers and chemical industries. It is 

important to remember the power of individual choices 
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made at the supermarkets in Europe and North America 

and the impact that this consumption has on the other 

places. Nevertheless, this individual consumer power is a 

double-edged sword. 

Something very important to understand is our 

responsibility as consumers of exported products, in this 

case of bananas. Bananas are the world’s fourth most 

important export commodity among food crops (World 

Bank, 1992). In fact, core and only reason why banana 

growers use agrochemicals is to be able to export the 

product. First, foreign consumers are demanding 

products without natural defects at low prices; this 

means that high quantities of pesticides are needed in 

order to kill everything that potentially could damage the 

plant or its fruits. It is estimated that the use of 

agrochemicals is causing acute poisoning over 3.5 to 5 

million people every year in the developing world and 

millions more are exposed to lower and less dangerous 

but chronic exposure (World Resources Institute, 1998)  

However, agrochemical use seems unavoidable , 

if we want to keep low prices and high production. In 

fact according to Wilson & Otsuki, agricultural product 

prices would increase by 50-75%, if pesticides were 

completely withdraw from use since the productivity 

levels would decrease while the relative costs of 

production would increase. To be able to offer fruits at 

lower costs and better fruit quality it is required to use 

agrochemicals. Moreover, to be able to export, bananas 

need to be able to travel over long periods of time (1-2 

weeks) in containers, and still be green when they arrive 

to their final destination. In order to be able to maintain 

the banana green for such a long period, the banana’s 

leaves photosynthesis rate needs to stay constant over 

the growth of the fruit. The real problem with Black 

Sigatoka is not that it kills the banana plant, that it does 

not, but that it deregulates the photosynthesis rate of the 

leaves thus causing an early maturation of the bananas, 

making exportation impossible. The reason why 

indigenous communities do not care about Sigatoka or 

other leave disease is because they consume their 

bananas locally, thus if they have a shorter maturation 

time it does not affect them. However, big banana 

companies need to use enormous and expensive 

quantities of fungicides to control Sigatoka and export. 

At the end of the day it is the aerial spraying of the 

fungicide that is causing major harms, by blinding leave 

cutters, causing developmental problems to kids and 

dermatitis to the general population that has to pay the 

price of foreign luxury.  

Towards more responsible practices 
 

Over the course of the past 20 years Coobana 

has been shifting towards more responsible practices by 

reducing the amount of agrochemicals used and using 

lower-toxicity agrochemicals. We interview Mauricio 

Palacios, the environmental manager at Coobana, to 
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learn more about the changing practices. He mentions 

the fair trade certification as a main driver of their 

production practices, it all started to change when they 

started to sell to Agrofer that imposed new requirements. 

The transition was hard since they did not know how to 

manage the new agrochemicals, but they were able to 

adapt and even if they continue to have an important 

impact on the environment they have reduced the 

population exposure to fungicides by spraying with 

helicopter instead of an airplane, which allows more 

precise spraying of fungicides thus limiting and even 

eliminating the agrochemical to be sprayed over the 

populations.

Table 4

Agrochemical 

use 

Old Practices  New Practices  Advantages 

 

Nematicides  

 

3 application cycles a 

year of highly toxic 

nematicides, that easily 

entered the watershed.  

 

Adoption of nematicide VERANGO 500 

which has a lower toxicity.  

1 application a year. 

 

They reduced the toxicity 

and the quantity of 

nematicides used.  

 

This new nematicide is also 

absorbed quickly by the 

plants’ roots, reducing water 

pollution. 

 

Fungicides  No Data VANDOZE.  

 52 cycles of application per year. 

 

 

A physical barrier is required 

by law to protect the 

population and watershed.  

Herbicides Herbicides were 

frequently sprayed as the 

only method for weed 

control. There was any 

weeds in the soil.  

The herbicides were 

highly toxic especially 

for aquatic 

environments. 

Glifosato SL. 

 2 cycles per year.  

 1 general spray over the whole 

surface of the plantation per year. 

 1 in areas that need extra spraying, 

where weeds keep growing 

 If there is still presence of weeds 

these are removed by hand. Some 

weeds like “oreja de elefante” are 

allowed to grow next to banana 

plants 

They learned how to 

moderate their use of 

herbicides. 

Get technical support from 

Rainforest alliance in the use 

of agrochemicals. 
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Conclusion 

This work allowed to understand the system of 

banana plantation and the drivers that produce change in 

it. Comparing different perceptions of key actors 

allowed us to understand the power of individual 

demand for more healthy products as a positive driver 

towards more responsible practices. Since demand for 

bananas comes from foreign countries it is foreign 

individuals that are somewhat responsible of the 

collateral damages of their consumption that implies the 

use of agrochemicals that have direct and chronic 

impacts over local populations health.  This study 

allowed us to identify the most vulnerable segment of 

the population, children and to start thinking about 

different methods to approach this problem by 

identifying mother and school professor and banana 

companies as a main actor in defining children's 

exposure to agrochemicals. The change has to be 

promoted from both ends of the problem, on one side 

local populations need to claim their constitutional rights 

for a healthy life, while consumers have to demand 

healthier and more socially responsible products in order 

to diminish and progressively eliminate the harms 

associated with banana and fruit production in general. It 

is through the study of risk perception that we 

understood the power of government campaigns and 

news reports in molding people’s perception of the 

biggest threat to their health. Thus revealing to us the 

power of campaigns as promoters for top down drivers 

for change.
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Appendix A 

 
Changuinola Residents’ Risk Perceptions of Agrochemical Exposure Survey 

 

Q1 Hola nuestros nombres son Jean y Brittany. Somos estudiantes de la Universidad McGill en Canada y 

estamos haciendo una investigación sobre la percepción de los riesgos de la exposición a las medicinas, para el 

Smithsonian y el Centro de Incidencia Ambiental . Los resultados de esta investigación van a ser usados para 

cumplir con los requisitos de nuestros cursos y proveerle los resultados al Smithsonian y al Centro de Incidencia 

Ambiental. Nos gustaría tomar unos momentos de su tiempo para contestar unas preguntas que no deberían 

tomar mas de 15 minutos. El questionario es completamente anónimo y no necesitamos ninguna clase de 

identificación. Usted no esta obligado a contestar ninguna pregunta y si no se siente cómodo se la puede saltar. 

Usted puede decidir acabar con el questionario en cualquier momento sin ninguna consequencia.  

 Si, entiendo y me gustaría participar  

 No, no deseo participar  

 

Q2 Genero 

 Masculino  

 Femenino  

 

Q3 Edad 

 0-14 años  

 15-29 años  

 30-44 años  

 45-59 años  

 60-74 años  

 75-89 años  

 

Q4 Grado de educacion 

 Ninguno  

 Primaria  

 Secundaria  

 Bachillerato Tecnico  

 Universidad  

 Maestria  

 Doctorado  

 Otro:  ____________________ 

 

Q5 En su opinion cual es la mayor amenaza para su salud? 

__________________________________________________________________________________________

__________________________________________________________________________________________ 
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Q6 ¿En su opinion, el uso de las medicinas en las plantaciones bananeras de Changuinola tienen un impacto 

sobre la salud? ¿Porque? 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

 

Q7 ¿Hay una barrera entre su casa y la plantación de bananas? 

 Si  

 No  

 No sé  

 

Q8 ¿Las aspersiones aéreas son por helicóptero, avión o tractor? 

 Helicóptero  

 Avión  

 Tractor 

 No sé  

 

Q9 ¿Que tan peligrosos son las medicinas para la salud humana? 

 Muy peligrosos  

 Peligrosos  

 Algo peligrosos  

 No muy peligrosos  

 No representan ningún peligro  

 No sé  

 

Q10 Que tan expuesto esta a las medicinas de las aspersiones aéreas? 

 Semanalmente Quincenal  Mensualmente  Nunca  

Mucho          

Algo          

Un Poco          

Nada          

 

Q11 Ha trabajado en los campos de las plantaciones bananeras? 

 Si  

 No  

 

Answer If Ha trabajado en los campos de las plantaciones bananeras? Si Is Selected 

Q11.25 ¿Ha recibido formation sobre manejo de medicinas? 

 Si  

 No  

 

Answer If ¿Ha recibido formation sobre manejo de agroquimicos? Si Is Selected 

Q11.5 En 

 Chiquita  

 Coobana  

 Otro: ____________________ 
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Answer If ¿Ha recibido formation sobre manejo de agroquimicos? No Is Selected 

Q11.75 En  

 Chiquita  

 Coobana  

 Otro: ____________________ 

 

Q12 Usted o alguien de su familia se ha enfermado a causa de las medicinas? 

 Si  

 No  

 

Answer If Usted o alguien de su familia se ha enfermado a causa de los agroquimicos? Si Is Selected 

Q12.5 ¿De que se enfermaron? 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

 

Q13 Piensa que las plantaciones de banana podrían mejorar sus practicas en relación a la aspersión de 

medicinas? 

 Si  

 No  

 

Answer If Piensa que las plantaciones de banana podrían mejorar sus practicas en relación a la aspersión de 

agroquimicos? Yes Is Selected 

Q13.3 ¿Como piensa que podrían mejorar sus practicas? 

 

Answer If Piensa que las plantaciones de banana podrían mejorar sus practicas en relación a la aspersión de 

agroquimicos? No Is Selected 

Q13.6 ¿Porque piensa que no podrían mejorar sus practicas? 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

 

Q14 ¿Cual es la compañia bananera que esta cerca de su casa? 

 Chiquita  

 Coobana  

 No sé  

 Otro: ____________________ 

 

Q15 ¿A que grupo étnico pertenece usted? 

 Latino  

 Indigena  

 Negro  

 Otro: ____________________ 

 

Q16 ¿Hay algo mas que le gustaría decir? 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

 

Q17 ¡Gracias por su tiempo!  
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