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1. Introduction 
  

Around the globe there is a lot of talk about human rights; Unfortunately, in Costa Rica as well as in 

other developing countries, much work remains to be done, especially on a right that the author 

considers to be above all others: The right to life and a quality life. 

The present study is a preliminary analysis of the environmental conditions and possible risks to 

which the population of children in Cóbano de Puntarenas are exposed to bacterial road dust. This 

study is to serve as a technical basis for taking measures that Lead to the improvement of living 

conditions in the region. 

Cóbano de Puntarenas is one of the most privileged in Costa Rica, a country already rich in nature. 

And it is thanks to its scenic beauty that this area has managed to welcome hundreds of visitors and 

become a focus of tourism for both domestic and foreign. 

However, like most rural areas, the lack of basic services constantly causes problems to the 

population residing in this region. This reality is not always tangible for tourists or visitors, but for 

residents. 

The development of the present study will help you try to visualize the reality faced by the 

majority of inhabitants of the region.  

  

2. Description of the problem 

With just a few minutes to walk around the community, ignoring its scenic beauty, it quickly shows 

that most routes are not paved or even coated in ballast. On the other hand, being such a dry area, 

the dust lifts in great quantity and with ease to the transit of any vehicle. Many of the inhabitants 

walk through these routes with scarves around their faces to prevent dust inhalation. 

It is worrying the impact that children may be facing in this situation, since on the one hand, their 

systems are not fully developed and on the other, the exposure to allergens agents in the early 

stages can sensitize them and eventually produce Pathologies such as rhinitis or asthma, even in 

those without genetic predisposition. This makes them a particularly vulnerable population 

(Guevara, 2016). 



It is not surprising that the average incidence rate in the last 5 years of respiratory diseases in 

children under 18 years of age is 107.4 per 10,000 inhabitants. 

As an aggravating factor, although it has been little described, in Costa Rica the incidence of 

respiratory problems is higher than the region (Guevara, 2016). It is believed that we have a 

sensitization to these problems, therefore exposure to dusty environments or with great content of 

allergens can be even more harmful.  

According to data from the CCSS at country level, in the last five years in people under 18 years of 

age, an average of 10 309 hospital discharges due to respiratory problems are reported. Here is an 

analysis of the data:

 

Chart 1. 2010-2015 average hospital admissions reported for respiratory diseases according to the CCSS in children under 18 

differentiated by sex in Costa Rica. 
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Chart 2 Average Hospital Expenditures 2010-2015 reported for respiratory diseases according to the CCSS in children 

under 18 years of age, differentiated by sex according to percentage of exposure in Costa Rica. 

 It is important to mention that the data analyzed is only the reported hospital outflows. This is only 

those people who have gone to the hospital and have been diagnosed with a respiratory disease. 

Those that do not appear are not within these statistics. 

It can be observed in Chart 1 and 2 that the male population are affected more. However, in both 

cases the number affected is high. According to the population in the country, the incidence rate of 

respiratory diseases in Costa Rica is about 169 cases per 10,000 inhabitants. 

According to a study carried out by ISAAC, Costa Rica presented the second highest rate in the 

prevalence of children's asthma in the region (Lezana & Arancibia, 2006). This is aggravated by the 

fact that, for 2013, the pneumologist / person rate was only 0.66 per 100,000 inhabitants, and only 

8 pediatricians were registered in the country (Vásquez-García, SalasHernández, Pérez-Padilla, & 

Montes de Oca, 2013). 
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 If we analyze the data by age, we can observe the following behavior:

 

Chart 3 Average Hospital Expenditures 2010-2015 reported for respiratory diseases according to the CCSS in children 

under 18 in Costa Rica. 

As can be seen in the chart above, the cases are markedly higher in children under 9 years, which 

shows what is mentioned above, the younger, the more at risk. 

There are studies that ensure children are generally more vulnerable to environmental exposures 

and the burden of disease is greater for children in developing and low-income countries. Children 

under 5 years of age, since the respiratory system at birth has only 30-50% of development and is 

believed to develop between 2-8 years of age (Gavidia, Pronczuk, & Sly, 2009).2.1 their lungs are 

affected by the dust. 

It may seem that spotting ground dust as a public health hazard, especially for populations at an 

early age, is exaggerated. However it is not and its effects are described below. 

Firstly, to contextualize the problem a little, it is necessary to make a brief review about the 

respiratory system and its functioning. 

The lungs are responsible for filtering the air, obtaining oxygen for proper functioning of the body 

and eliminating the resulting CO2. This exposure is constant, which gives us several defense 
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mechanisms. The respiratory system constitutes the largest surface of our organism in relation to 

the environment. (Cuervo et al., 2001).  

The nose is the first filter before any particle enters the body. It is estimated that it manages to 

retain everything greater than 10 microns, the smallest reach the trachea and bronchi and 

bronchioles. These systems are protected by mucus that pick up dust particles. Additionally, the 

inner one counts on small hairs called cilia that cover its walls and move the mucus upwards outside 

the throat. 

Those particles that overcome these barriers reach the alveoli where it would be attacked by cells 

called macrophages, which are responsible for defending the lungs and keeping the air clean. In 

addition to macrophages, the lungs have another system for dust removal. The lungs may react to 

the presence of germ-bearing particles producing certain proteins that adhere to the particles to 

neutralize them. 

However, the reaction to the respiratory system will depend on the location in which the particles 

remain trapped, so that the larger particles are trapped in the nose, the Medias penetrate into the 

bronchi and the smaller particles can reach to the alveoli. For example, irritating dust that stays in 

the nose can lead to rhinitis, an inflammation of the mucous membrane. Depending on their size, 

they will be distributed as follows: 

10 micron earth dust = upper pathways (nostrils, larynx, pharynx) 

• From 2.5 to 6 microns particles and fumes = inferior pathways (Trachea, bronchi and bronchioles) 

• Less than 2.5 microns and metallic gases = Parenchymal fibers of the lung 

Particles that manage to evade elimination through the nose or throat tend to remain in the alveoli 

or near the end of the airway. But if the amount of dust is large, the macrophage system may fail, 

and then dust particles and dust-containing macrophages are collected in the lung tissues, causing 

injury to the lungs (Canadian Center for Occupational Safety and Health, 2002) . 

Climate also plays an important role. In cold or hot places when the change of temperature occurs, 

it causes us to breathe through the mouth so that the air does not heat up and cold enters the 

trachea. The necessary heat exchange will then take place for what is It necessary so that the cells 



contract and it is this process that causes the irritation of the pathways and therefore the cough. 2.2 

Associated Pathologies. 

Respiratory diseases are multifactorial and have been associated with agents as varied as smoking, 

VOCs, dust, mites, fungi, bacteria and others there are some very clear risk situations in the 

surroundings of Cóbano. 

Taking into account the situation of our country regarding this problem, we must point out the 

genetic inheritance of these pathologies. 

It is important to be aware that the susceptibility to respiratory allergic diseases depends on the 

genetic predisposition (Vásquez-García et al., 2013), but also for the occurrence of the respiratory 

problem. The intervention of triggers, which are found in the (Oyarzún, 2004), that is, an exposure 

in sufficient quantity and time, to certain substances that behave as allergens, for example dust 

(Carrillo Díaz, nd) 

Exposure to large amounts of soil dust can affect cilia functioning which obviously impacts the 

mucociliary defense mechanism leading to an inflammatory response (Alois & Wagner, 2000) and in 

the long run can produce chronic cough, bronchitis Chronic, or exacerbate symptoms in those who 

were genetically predisposed but did not present the disease (Guevara, 2016).  

As mentioned the inhalation of dust causes an inflammation of the airways and notes that because 

of this the cells open and are in greater disposition towards bacteria fungi and viruses (present in 

abandoned fields, warehouses or extensions of culture very frequent In the study area) that can 

induce infectious processes.  

2.2.1 Allergic Reaction  

Allergic responses of the body involve the phenomenon known as sensitization. The initial response 

to the allergen induces the synthesis of antibodies to defend itself.  Now, a subsequent exposure of 

the already sensitized individual elicits an immune response, which may occur immediately after 

exposure to the allergen, or may be a delayed response (Alois & Wagner, 2000) 

Primary respiratory allergic reactions are bronchial asthma, upper respiratory tract reactions 

involving the release of histamine or histamine-type mediators secondary to mucosal immune 



reactions, and a type of pneumonitis (pulmonary inflammation) known as alveolitis Allergic reaction 

(Alois & Wagner, 2000). 

Although one can be allergic to one or more of the organic substances present in the dust, domestic 

mites are the main source of house dust allergens, which are capable of sensitizing and inducing 

respiratory symptoms in sensitized persons (Carrillo Díaz, nd ). This is important since most homes 

in the study site are located along the road so the dust has ease of entry. 

What really generates allergy of mites are their fecal residues which possess a great allergenic 

power. Each mite can produce about 20 fecal particles per day, so they can find hundreds of each 

gram of domestic dust, especially in the mattress, the Pillow and bedding. Mites act more as a 

chronic and cumulative source of allergens that cause bronchial inflammation-hyper reactivity than 

as triggers for acute attacks of rhinitis or asthma (Carrillo Díaz, n.d.). 

It is important to mention that mites are especially abundant in coastal areas and that the main 

environmental factors that influence the presence of mites are temperature (between 25 ° and 35 ° 

C) and relative humidity (between 50 and 75%). 

There are studies that affirm that 60% of the possibility of suffering from asthma is genetic and the 

other 40% can be related to the exposure to the environment (García, 2004), which would be 

worrisome in the case of our country. Accordingly, all individuals with asthma have received 

adequate environmental exposure, and all of these individuals are genetically predisposed. 

According to the above, the equation therefore has 3 variables: genetic predisposition, 

environmental stimulus and timing of interaction (clearly disadvantaging pediatric populations) 

It has been mentioned the influence this can have on the early term during pregnancy and the first 

months of life in the fetal and infantile development with pathologies like the asthma. The 

socioeconomic situation of the area also plays an important role (Ramón et al., 2005). 



Similarly, one of the most common diseases in the pediatric age is rhinitis. Among the different 

causes of rhinitis, the most frequent allergy is the one which may be due to asthma exposure to 

dusty environments.  

2.2.2 Pneumoconiosis 

Beyond allergic reactions there is a set of lung disorders called pneumoconiosis, caused by various 

powders, which doctors identify as the scar-like lesions that affect the lungs. This varies according 

to the type of dust that caused it. 

Pneumoconiosis is "accumulation of dust in the lungs and pathological tissue reaction before its 

presence". They can be classified into: silicosis, silicatosis (including asbestosis), and 

pneumoconiosis of coal workers and other pneumoconiosis (Cuervo et al., 2001). 

Thus, under the conditions of the present study, it is important to note that pneumoconiosis can be 

avoided if the amount of dust in the environment and therefore the amount of dust entering the 

lungs can be substantially reduced (Cuervo et al., 2001) 

Of course the incidence of these diseases is associated with exposure in quantity to what would be 

required to medical examinations to students and environmental measurement of dust. Aspects 

that for economic reasons could not be covered.  

2.3 Population at risk 

Contextualizing a little of the above, locating us specifically in Cobano and with the collaboration of 

Pneumologists, we conclude that individuals at an early age can be very affected by allergic reactions 

when exposed to highly dusty environments during prolonged periods. This risk situation is 

aggravated by contact with other allergens such as mites, animals and smoking. 

This already defines a risk scenario for children who are not genetically predisposed, but that chronic 

exposure (in this case permanence in schools and constant transit through unpaved roads) can 

sensitize and produce a reaction.  Of course the situation is aggravated in those cases whose genetic 

predisposition is present. The exposure of VOC’s in this area are diminished as it is not a 

metropolitan area with high traffic or nearby industrial buildings. 

Finally, the concern on the part of the specialists manifests itself by the lack of attention that this 

problem has at national level in spite of its extensive affection to the Costa Rican society. Especially 

the most vulnerable.  



3 Description of the site  
  

As in most developing countries, infrastructure investment focuses primarily on metropolises, 

leaving behind the more rural areas. In Costa Rica, a clear example of this is the district of Cobano, 

Puntarenas. 

Despite being a highly tourist region that receives hundreds of people annually, it still lacks, as any 

rural area in our country, a correct satisfaction of basic needs. 

A later chapter will detail the socioeconomic and demographic situation of the region, which implies 

in the quality of life of the inhabitants. In the present interest, it is mainly concerned to direct 

attention to the state of the road infrastructure and description of the site.As described in the 

previous section, the following are the variables that can influence the mobility of dust and therefore 

the level of human exposure 

3.1 Temperatura media:  
  

 Help of the Atlas 2014, produced by the Costa Rican Technological Institute (ITCR) information from the 

National Meteorological Institute (IMN), a map developed to visualize the average temperature of the 

studied region.

 

  

Image 1 Average temperature in Costa Rica. Source IMN.  



As shown in the above figure, the study area has an average temperature above 28 degrees Celsius; 

this implies that it is between the temperature ranges that favors the growth of mites. 

In addition, these heat conditions, if combined with low humidity, generates really dry conditions, 

so that the formation of dust is encouraged. 

 

3.2 Average relative humidity: 
  

Regarding relative humidity, in Costa Rica it is sectioned by climatic region. In the study area the 

relative humidity oscillates between 60-85% depending on the time, locating the region with the 

lowest average relative humidity of the country.  

The above is shown by the following figure:.

 

Image 2 Average relative humidity of Costa Rica by region. 

3.3 Wind speed:  
 Regarding wind speed, the IMN has a station in Cobano that records an estimated wind speed of 

4-8 km / h (Araya & Sanabria, 2010). It is important to note that dry wind in places of low humidity 

could be carrying pollen, which also causes allergic reactions. 

 

 
 

  



3.4 State of tracks: 
  

According to the map of the Ministry of Public Works and Transport, the status of the roads is as follows:

 

As shown in the above figure, the roads of the area are scarce, in fact only one is described in the 

entire region of study. Due to the above, the rest of the roads are in inadequate conditions, some 

with ballast but the majority are no more than land exposed to the climatic conditions. 

 

3.5 Type of soil and composition:  
  

It is clear that the problem is the release of dust, therefore, the type of soil will influence the 

characteristics of the same and that is why it was decided to evaluate this factor. 

  

Image 3 Map of Red Vial of Costa Rica. 



The Atlas also has a layer of soils, said layer is consistent with that generated by the Costa Rican Association of 

Soil Science, then the result found:

 

According to the above figure, the study area is composed of Alfisols, these are mainly formed by 

kaolinite which is a clay and the clays mineralogically are phyllosilicates, that is, silicates that have 

a structure in the form of sheets (Vega, 2016 ). 

  

It is estimated that 10% of the territory is covered by these soils, and are from the oldest soils, 

occur in drier environments and are generally more basic than ultisols. Its reddish brown color is 

due to its large iron content (Henríquez, Cabalceta, Bertsch, & Alvarado, 2000). 

  

The above described agrees with what is expected, the soil present - according to bibliography - 

has great content of silica for which could be favoring some variation of pneumoconiosis. 

 

3.6 Effective human exposure: 

  
For economic reasons it was unfortunately impossible to carry out the study of minerals present, 

nor to perform markers in school children, or exact quantification of exposure, but the objective of 

this section is to test the real possibility of exposure of children attending the schools. 

The absence of quantification is a weakness of the present study, however, children are also exposed 

when they walk through the streets or even inside their homes that adjoin the roads, the schools 

are selected because it is the place where it affects the largest number of children 25 hours a week, 

  

Image 4 Distribution of land orders in Costa Rica 



but it is clear that the exhibition is continuous and effective, this is evidenced in the photographs of 

the next section. 

During the evaluation visit, samples were taken in order to evaluate their granulometry and 

therefore their possibility of entering the respiratory system. The tests were carried out at the 

Technological Institute of Costa Rica that facilitated the measuring apparatus. 

The 6 samples had very similar characteristics, where, about 10% of their content was found to be 

smaller than 20 micrometers. According to the tests carried out, it is considered that these 

particles are of adequate size to generate irritation in the upper passages. This would explain the 

high incidence of allergic pathologies in the exposed population. 

  
Image 5 Representation of the tests carried out. 

Now, the particles of the soil surface are carried by the wind in three ways: 

 

By drag: the thickest particles (500 – 2000 microns).  

 

By salting: the medium particles (100 - 500 microns).  

 

In suspension: the smallest and lightest particles (100 microns).  

 

For the particular case study, the transport method would be the suspension and by saltation. 

 

 

 



In the first case the particles are not affected by gravity and therefore can travel thousands of miles 

before landing again on earth. When they land often it is because they have combined with 

raindrops falling in the rain. 

The second is the most common form of sand transportation. When the wind strikes the ground, 

causes turbulence, this turbulence gets to move the sand particles. If the wind has enough speed, it 

will cause the particles to start moving. 

The velocity required for movement is called critical velocity and varies depending on the grain size. 

Vegetation present and the moisture levels present in the sand. (Moisture retains the sand below, 

which requires a higher critical speed.) 

However, we must consider two factors that have been excluded. The ballast and the contribution 

of marine allergens. In the few roads that have ballast it is necessary to know the origin of this 

ballast to consider its formation; On the other hand, sea sand and salt particles from the sea were 

not evaluated because it is an inherent effect in the area, allergens were taken into account on 

which measures can be taken to stop. 

 

3.7 Description of each school: 
  

3.7.1 Las Delicias:   
  

During the visit, it was observed that the adjacent road is in a critical condition, it is not even backed 

up and is basically compacted dust that easily rises to the traffic of any vehicle. 

Despite being a Saturday and during the few minutes that were in the zone, at least 5 vehicles 

passed, two of them trucks that generated clouds of dust high enough and extensive enough to 

enter the educational center whose entrance is scarce 10 Meters of said road. 

In addition, the school's play area is just off the road, so during their recess times the children are 

even more exposed. Out of the schools analyzed, this is the one that presents the most critical 

scenario.  



In front of the school there is a terrain with varied vegetation but no crops. In the same way this 

ground could bring great variety of pollen and fungi that can be transported in the dust particles.

 

 

 

Image 7, Image 8 

State of the General 

Road in front of the 

School. 

Photographic evidence: 

  
Image 6 Front property to the Las Delicias School. 

  

  

  



 

 

  

  



Imagen  9, Imagen  10, Imagen  11, Imagen  12 Effect of vehicle traffic 

 

  

  



 

 3.7.2 San Isidro:  Of the schools visited, San Isidro is the one that has better conditions since it has been 
paved recently; unfortunately the pavement is easily detached by just standing on it. 

The quality of the solution will not allow an extended duration. Soon this school will be in conditions 

identical to the rest. Likewise, in front of it has a vacant lot that does not have trees that could serve as a 

natural barrier and therefore could be contributing spores, pollen and other allergens.

 

Image 13, Image 14  state of road in front of the San Isidro School 

  

  



 
Image 15 State of the road adjoining the School of San Isidro 

 
Image 16 Lot in front of the San Isidro School. 

  

  

  

  

  

  

  



3.7.3 Hermosa:  
  

Hermosa Valley School presents the second most critical scenario; as a measure its users have 

installed saran in an attempt to repel the dust that enters in large quantities to the facilities. 

The state of saran by itself shows the situation to which the children who attend this educational 

center are exposed. The time that was in the site was perceived a quite accelerated wind. 

The adjoining road is not even backed up and, as in Las Delicias, the dust easily rises to 

the traffic of the vehicles.

 
Image 17 Location of the Hermosa Valley School according to GoogleMaps. 

 
Image 18 State of Sánchez in front of the school of Hermosa 

  

  



 
Image 19 Image 20 Image 21 General condition of the road adjoining the school of Hermosa. 

  
  

  
  

  



  

  

3.7.4 Santa Teresa:  
  

In the case of Santa Teresa, although the path to reach it is most critical, the front of the school as 

such is paved, already in poor condition, but at least paved. 

In this case, the exposure during school hours is not as worrying as the constant exposure of those 

who live on the way to reach the school. 

This particular site is the only one that has a building in front of it, which can serve as a barrier to 

avoid additional contaminants to the dust in the sector directly frontal to the school; Also has a large 

number of shops nearby. 

In spite of all the above, the vegetation found evidenced the exposure to high amounts of dust.

 
Image 22 Location of the school of Santa Teresa according to Google Maps. 

  

  



 
Image 23 Image 24 Image 25 State of the roads adjoining the school of Santa Teresa 

  
  

  
  

  



 
Image 26 Vegetation in front of the school 

  

3.7.5 Mal País-Cóbano:  
  

The Mal Pais school is practically in front of the beach, has many houses nearby and its roads have 

been lined with molasses as a measure of dust mitigation.   

The problem is that molasses or products derived from sugar cane temporarily bind the soil 

particles. For its permanence it is necessary to make constant applications, mainly because 

they are water soluble, and it is affected by the humidity and the presence of rains (Rada & 

Cruz, 2013).

 
Image 27 Location of Mal Pais school according to Google Maps. 

  

  

  



 
Image 28 Image 29 Image 30 General State facing the School of Mal Pais 

  
  

  
  

  



3.7.6 Cabuya:  
  

The school of Cabuya does not have installed a barrier of protection to the dust, is observed several 

houses near the educational center. 

The road is not paved but compacted, so the rising due to drafts is limited compared to Las Delicias 

or Hermosa Valley School. 

The vegetation in front of the school does not show exposure to large amounts of dust and in general 

the school seems quite clean, however, it is not considered adequate to consider its contribution of 

allergens not very significant. 

In front of the school, there is a vacant lot that could also contribute as mentioned 

spores, pollen and bacteria to the environment.

 
Image 31 Location of the school of Cabuya according to Google Maps. 

  



 
Image 32 General State of the roads in front of the school of Cabuya 

  
  

  

  



 

  

3.8 Prioritization in intervention: 

  
Based on the scenario described for each of the schools it is recommended to intervene the schools 

in the following order: 

1. Las Delicias 

2. Hermosa Valley School  

3. Mal país-Cóbano  

4. Cabuya  

5. Santa Teresa  

6. San Isidro  

3.9 Tourist effect: 
  

When tourism is the engine of the local economy, caring for it is of the utmost importance to its 

inhabitants. Sadly, this dusty situation has even bothered tourists as can be seen in the comments 

made on popular search sites. 

 

 

 

 

  
Image 33 Lot in front of the Cabuya School. 



It is also worth noting that in the community there is an important discontent for a 

long time, blockages have been made to demand to pave the streets but the 

situation has not improved.

  

Image 34 Tourist effect of the dust on the road. 

  

4 Description of populations 
  

In any risk analysis, it is very important to consider the conditions of the affected populations as they 

tend to vary from one place to another. Therefore, also the responses that these individuals may 

have in a given situation. 

Socioeconomic status and activities are essential to characterize populations. The first will depend 

on food, access to health, education and housing conditions; this is relevant, especially for children, 

the material characteristics of the environment affect the health conditions they enjoy. On the other 

hand, it will depend the time of exposure that has in a certain place to the situation of risk. 

Due to the vulnerability of the child population, the present study focuses on the analysis of the 

situations of children (12 years) of the area of Cóbano, Puntarenas, so that what is described in 

this section responds to this population. 

 

4.1 Social Indicators 
  

In Costa Rica, MIDEPLAN has developed two important indices that describe -based on multiple 

factors- the social status of populations and are: the Child Welfare Index (IBINA) and Adolescence 

and the Social Development Index (IDS). 



Child labor in Costa Rica, the most recent one was elaborated in 2014, and is carried out with the collaboration 

of UNICEF. Its final value is based on the evaluation of several factors that are observed below:

  
Image 35 Dimensions used for IBINA. Source: Mideplan 

These dimensions were evaluated under the following parameters:

  
Image 36 Specific dimensions for IBINA 



According to the latest IBINA the district average in our country is between 50.6, which is an 

intermediate value; around which is the 46.7% of the districts of the country. With regard to Cobano, 

the result is 43.86, which places it in position 331 of 469 and below the country average and in clear 

disadvantage on towns with great development like Sánchez, Sabanilla or Wells that bear IBINAS 

superior to 80. 

This classification for the analysis district is due to its classification of 66.65 in material conditions, 

40.28 in training processes and a worrying 32.70 in the home and income environment. Its position 

does not differ greatly from the situation of its Puntarenas canton which boasts an IBINA of 47.64. 

With a little more information, the population aged 0-6 achieves an IBINA of 44.04; for the range of 

7-12 years the result is 36.07 and finally 13-17 years is granted 47.08. 

From the above table, it could be coldly concluded that the area of Cóbano presents an intermediate 

vulnerability for its children populations; However, looking more closely at their data the most 

sensitive age ranges (0-6 and 7-12) are highly vulnerable; Specifically the age range of attending 

schools is the most vulnerable range. 

 

For its part, the IDS also prepared for 2013, describes precisely the social development of each 

district and town, understood as "the process that in the course of time, which seeks to achieve a 

higher quality of life of the population, through a society More equitable, participatory and 

inclusive to achieve an integration of the whole population to the economic, social, political and 

cultural life of the country, within a framework of respect and promotion of human rights.  

Like the IBINA, the IDS is the result of the evaluation of multiple variables, as shown in the 

following graph:  



  
Image 37 Dimensions used for the construction of IDS.  

  

These dimensions are evaluated according to the following parameters:

 
Image 38 IDS Evaluation Criteria. MIDELAN 

  



Regarding the last IDS, the district average of our country is 58.0, for the district under study the 

general results are an IDS of 52.5 that places it in position 328 of 469 and in category of "Low 

Level"; And like the previous indicator is placed with this score below the average and drastically 

lower of the most favored cantons. Although it must be recognized that its rating substantially 

exceeds the townshipsl IDS, the town of Puntarenas scored just 39.2. 

  

Under both indexes, it should be concluded that the population of Cobano is quite vulnerable 

socioeconomically speaking; so it requires the attention of the most favored population and the 

Government of Costa Rica to change their possibilities and have access to a quality life. The 

present study focuses on a single problem in the area, however, the needs observed are much 

greater.  

According to its inhabitants, the most vulnerable sites may be Santa Teresa, Los Mangos and some 

areas of Montezuma; in which, according to them, drug trafficking and prostitution have increased.  

The economic gap is quite palpable, mainly between natives and foreigners, with the majority of 

the latter having the greatest economic capacity. One of the main reasons is the unemployment of 

the area since getting a job is - according to its inhabitants - of great difficulty. 

 

4.2 Economic activities 
  

According to the inhabitants of the region, the main economic activities are: Tourism, which 

includes restaurants and hotels, as well as beef cattle, handicrafts, the population also works in 

agriculture, especially in a town called La Esperanza But this activity is mainly handmade, as well as 

local fishing and marketing in an artisan way. 

4.3 Demographic characteristics 

  



 According to data taken from the INEC, by 2015 the population of the district of Cóbano is 

distributed as follows:  



Imagen  39  Distribución Poblacional de Cóbano Elaboración propia, fuente INEC  

Focusing on the child population, which is finally the one of our interest, we take the first three 

groups that total an approximate amount of 2157 people in the study town. These people will share 

the present risks to a great extent, although their response or exposure will vary depending on the 

school they visit, their gender, whether they are walking or in a vehicle, the medical care they have 

access to, the location of their homes, Nutritional, among others.   

The infant population is estimated at about 1114 inhabitants, or 51% of the population and is 

distributed as follows:

 

Image 40. Distribution of male child population by 2015 in Cóbano. INEC Source 

As can be seen in the graph, the population of 0-4 slightly surpasses the other two populations, the 

range of 10-14 being the least populated; assuming a difference of 15 inhabitants with respect to 

the first category. 

For its part, the female population represents 49% of the population that is distributed 

as follows:
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Image 41 Distribution of female children by 2015 in Cóbano. INEC Source 

As shown in the above graph, the difference between age groups 0-4 and 5-9 is considerable 

reaching 53 people and between 0-4 and 10-14 it is 29 girls. This is important because the youngest 

population is always the most sensitive to any type of contamination. 

It is observed that in general the number of boys and girls in the area is practically the same, 

however, the female infant population is less homogenized than the male with more individuals in 

the years of greater sensitivity. Despite the above, there is a slight majority of males in all age 

groups. 

 

4.4 Sensitive subpopulations 
 

 As explained above, sensitive subpopulations will be those individuals that fulfill any of the 

following characteristics: 

• Being under the age of 9 years old. 

• Maintain prolonged exposures to allergens such as dust. 

• Previously sensitized individuals (who have previously experienced cases of rhinitis or asthma) 

4.5 Activity patterns 
  

It is estimated that about 1500 children attend school in the area, in these schools the hours are 

around 5 hours a day, 5 days a week. 

But they are not the only ones exposed. Beach, supermarkets and so on are severely affected. It is 

worth remembering that in this area there are marked social differences, so some children, 

especially those who go to public schools will be priority because they will have less possibility of 

moving in vehicles and avoid exposure to dust. 

 

5 Measures to take 
  

It is considered that in order to reduce the risk of respiratory diseases in Cobano, measures should 

be taken to minimize the amount of allergens or irritants to which the particularly susceptible 

population is exposed. 

 

 



These are the main measures to be taken: 

• Paving the streets adjacent to the educational centers: This is the place where the 

susceptible population is exposed for a longer period. 

• Placing suitable bush species in the meshes of schools to retain as much dust as possible. 

This will function as a natural barrier. (Left) Bamboo tree (center) Pingo de Oro (right) 

Cheflera. 

 

 Education should be provided so that the population knows the risks and measures to be taken, so 

that the conditions of hygiene in the home can be improved and the contact of allergens can be 

reduced and the use of masks-type protectors can be implemented when traveling through sites 

with dusty atmospheres. 

 

6 Waste management of Plastics 
 

The present study has been carried out for the Pave The Road foundation, who intend to provide a 

comprehensive solution based on paving the roads near the schools with a special asphalt mixed 

with recycled plastic. It was considered important to cover this problem from the point of view and 

Environmental view for the study. 

It is estimated that in Costa Rica 110 tonnes of plastic are deposited daily on beaches and rivers. 

Some even consider that in our “Green”country there are about 2500 plastic bottles per kilometer 

of beach and that there are at least 270,000 tonnes worldwide of plastic in the seas. (Enough to fill 

35,000 garbage trucks) 

 Fundación Mar Viva, estimates that each Costa Rican throws an average of 120 plastic bottles a 

year, and only three of them can be harvested, so the rest are discarded into the environment, and 

much ends up on the beaches or floating in the sea. 

  

  

Image  42 Live fences. Google images 



What is unfortunate about the situation is that it is estimated that 90% of the material could be 

reused. On this, UNEP has emphasized that because of the smallness of the particles once at sea, 

their collection becomes very complex so the solution would be to recycle the plastic remains before 

they go into the sea. This would not only prevent pollution but also bring work to communities 

through recycling. 

It is estimated that more than 170 marine species have been reported from the intake of polymers 

and the United Nations estimates that each year up to 1 million birds and 100,000 marine 

mammals die because they ingest or are trapped in plastics. Currently about 90% of seabirds have 

ingested some type of plastic, as well as 86% of sea turtles.  

  

  

  

  

  

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Image 43 Representation of affectation to marine fauna due to plastic. Google Images Source 

  

This is not only a problem for the marine ecosystem but also represents a high risk for public health 

due to the release of toxic compounds by these products. 

More broadly; Due to the action of currents, waves and sun, plastics are fragmented into tiny pieces 

called micro plastics that release toxic substances with a capacity for bioaccumulation and endocrine 

disruption (such as Bifenol A), which mix with plankton and enter From part of the food chain of 

animals, and can reach humans. 

The type of asphalt proposed by Pave the Road uses 3 tons of waste plastic for each kilometer of 

road. This solution, hand in hand with a program of reduction of plastic and reuse of products 

would alleviate this problem. Favoring also the country image, an effect always convenient for a 

country whose motor is tourism 

 

7 Conclusion 
  

• The Costa Rican population has very high incidence rates and prevalence of respiratory 

diseases, and is higher than most of the countries in the region, with boys being affected to 

a greater extent. 

• Children under 9 years of age (1446 inhabitants in Cóbano) are the most vulnerable and 

most affected by respiratory diseases probably due to the lack of maturation of their 

respiratory system. 

• The genetic role in respiratory diseases such as asthma is evident, however, effective 

exposure to sensitizing agents is necessary to trigger pathologies. 

• Suffering from respiratory diseases is associated with 3 main characteristics: genetic 

predisposition, environmental stimulation and timing of interaction (clearly disadvantaging 

pediatric populations). 

• Due to the particle size of the ground dust it mostly gets trapped in the upper pathways 

and can produce allergic reactions. 

• Exposure to large amounts of dust may affect respiratory system defense mechanisms 

leading to inflammatory responses, sensitizing or exacerbating symptoms in individuals who 

did not present the disease.    



• Inflammation of the respiratory system means that cells open and become more 

vulnerable to bacteria, spores and other allergens. 

• Mites are very important allergens, especially in coastal areas with temperatures between 

25 ° and 35 ° C and relative humidity between 50 and 75%. 

• In addition to allergic reactions, exposure to pulmonary environments is associated with 

Pneumoconiosis, such as silicosis associated with silica exposure. 

• Due to the characteristics of the soil according to literature it is suspected that it contains 

a significant amount of silica but this must be validated by the corresponding tests . 

• The community road infrastructure is very poor, making it difficult to traffic vehicles and 

promoting the generation of large amounts of ground dust. 

• The humidity and temperature of the region provide a dry environment that facilitates the 

release of dust on roads that are no more than exposed soil. 

• Due to the particle size and humidity of the region it is estimated that the particles would 

be able to travel long distances. 

• The population of Cóbano, according to IBINA and IDS represent socially disadvantaged 

populations, making their populations more vulnerable. 

• Although environmental monitoring tests were not carried out for economic reasons, due 

to the description of each school and the study of the present conditions, human exposure 

to allergens is considered effective. 

• Conditions near schools in Cobano pose a tangible risk to the pediatric population. 

• Based on the scenario described for each of the schools it is recommended to intervene 

the schools in the following order: 

 The solution proposed by Pave the Road represents an integral solution to the 

problem involving the active contribution of the population, the recycling of 

plastic and the minimization of risks by dusty environments. 



 

8 Recommendations 

• Perform environmental sampling to quantify the exposure of the population to the interior of 

the areas most used in schools. 

• Conduct tests on soil samples to check their mineralogical composition. 

• Conduct a detailed survey at each school to collect information about the exact type of condition 

for each child. 

• Consider the schools of El Roble and Mangos.  
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