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Importancia de los pesticidas para los pediatras canarios como factor  
de riesgo para la salud infantil

Introducción: los pesticidas pueden ser un factor de riesgo para la salud. Se desconocen las actitudes y 
los conocimientos que tienen los pediatras canarios acerca de los pesticidas.
Objetivo: conocerla percepción del posible riesgo para la salud de los niños canarios que pueden tener 
los pesticidas entre un grupo de pediatras que trabajan en las Islas Canarias.
Material y métodos: diseño: estudio transversal mediante un cuestionario autoadministrado en forma-
to electrónico que recoge datos profesionales del pediatra, aspectos generales de los pesticidas y for-
mación del encuestado acerca de los plaguicidas. Participantes: 80 pediatras canarios.
Resultados: los pediatras consideraron que los pesticidas tenían una alta importancia en la salud infan-
til pero ocasionaban problemas con poca frecuencia a sus pacientes. Asimismo, consideraron que tenían 
poca formación en biocidas y se debería ofrecer formación continuada al respecto.

Introduction: pesticides can be a risk factor for health. Pediatricians’ attitudes and knowledge about 
pesticides are unknown in the Canary Islands.
Objective: to know the perception that Canary Islands’ pediatricians have on the possible health risks 
for children that pesticides may cause.
Material and methods: design: transversal study. Electronic self-administered survey about profes-
sional data, general aspects and academic training about pesticides. Sample: eighty pediatricians.
Results: pediatricians considered pesticides an important factor in paediatric health but referred low 
frequency of problems due to them. They considered they had insufficient knowledge about biocides 
and demanded more training.
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INTRODUCTION

The Food and Agriculture Organization (FAO) of the 

United Nations defines a pesticide1 as any sub-

stance intended to prevent, destroy, attract, repel 

or fight any pest, including unwanted plant or ani-

mal species, during the production, storage, trans-

port, distribution and processing of foods, agricul-

tural commodities or animal feeds, or which can 

be administered to animals to fight ectoparasites. 

The term includes substances used to regulate 

plant growth, defoliants, desiccants, fruit thinners 

or sprouting inhibitors, and substances applied to 

crops before or after harvesting to protect the 

product from deterioration during storage and 

transport. The term is usually not applied to ferti-

lisers, plant and animal nutrients, food additives 

and animal drugs. The term biocide is used inter-

changeably with pesticide.

In recent years, various international organisations 

have warned of the risks of pesticide exposure to chil-

dren’s health.2,3 Yet there has been neither an ade-

quate evaluation of the environmental risks or edu-

cational measures regarding pesticides in our region.

OBJECTIVES

   To learn the importance of pesticides as a fac-

tor that influences child health in the practise 

of Canarian paediatricians.

  To evaluate the basic knowledge regarding ex-

posure to biocides of Canarian paediatricians 

(source of exposure, susceptibility, and related 

health problems).

  To determine the extent of the education on 

pesticides of Canarian paediatricians.

MATERIALS AND METHODS

Our sample included 80 paediatricians distributed 

through six of the seven Canary Islands.

We collected data by means of a digital question-

naire designed for this study using Google Docs®.

The questionnaire consisted of 28 items arranged 

in six groups: a) professional data (profession, 

work setting, island and town); b) general aspects 

regarding pesticides (importance and frequency); 

c) susceptibility to biocides by age group and sex 

(children, men, women, pregnant women, elderly); 

d) sources of exposure (occupational, food, drink-

ing water, pesticides used in the home, exposure 

of the home, exposure of the workplace, environ-

mental exposure); e) health consequences (malig-

nancies, pregnancy complications, neurodevelop-

mental abnormalities, endocrine abnormalities, 

allergies, neurologic and psychological problems, 

respiratory problems, and autoimmune problems); 

and f) education on biocides (current level of train-

ing, need for additional education). Save for items 

in the first group, all items were answered on a 

Likert scale (from 1 to 10).

The questionnaire was distributed by electronic 

mail from the administrative departments of the 

four paediatrics associations of the Canary Islands 

(Sociedad de Pediatría de Canarias, chapters of 

Tenerife and Las Palmas, Asociación de Pediatría de 

Atención Primaria de Canarias and Sociedad Ca-

naria de Pediatría Extrahospitalaria). We requested 

the paediatricians’ collaboration between July and 

October of 2014. Prior to its administration, we 

tested the questionnaire on a pilot group of health 

providers of the island of La Palma to verify that it 

was well understood.

Statistical analysis. We analysed the data using 

the IBM SPSS Statistics software version 20 for 

Windows©.

Results

Sample characteristics: we obtained the collabora-

tion of a total of 80 paediatricians distributed 

across six of the seven Canary Islands. Table 1 

shows their distribution by island. When it came 

to their work setting, 53 worked in primary care, 

17 in inpatient specialised care, two in emergency 

departments, and 8 in a combination of settings.

The results are expressed as mean and standard 

deviation for every item in the questionnaire.
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Importance of biocides: paediatricians rated the 

importance of biocides at 7.53 ± 2.5 (Likert scale). 

Fig. 1 shows the percentage distribution of the an-

swers to this question.

Frequency of patients that sought care due to pes-

ticides: the frequency was 2 ± 1.45 (Likert scale).

Susceptibility to pesticides: the respondents con-

sidered that the groups most susceptible to bioc-

ides were pregnant women (7.89 ± 2.5) and chil-

dren (7.59 ± 2.5), compared to the rest of the 

population—men (5.64 ± 2.2), non-pregnant 

women (6 ± 2.2) and the elderly (7 ± 2.5).

Source of exposure to pesticides: the respondents 

rated the various sources of exposure proposed. 

The results, expressed as mean and standard de-

viation, are shown in Table 2.

Consequences of chronic exposure to pesti-

cides: the respondents estimated the potential 

health consequences of chronic exposure to bioc-

ides. The results are shown in Table 3 expressed as 

mean and standard deviation.

Training in pesticides: we asked about the extent 

of their personal training on biocides and the need 

for training on this subject. Their current training 

on pesticides was rated with a mean score of 2.7 

±1.9 and the need for further training on pesti-

cides was rated at 8.2 ± 2.2 (Likert scale).

DISCUSSION

Paediatricians can reduce environmental exposure 

to different risk factors related to children’s health. 

To this end, the American Academy of Pediatrics cre-

ated its Council on Environmental Health and pub-

lished a reference book on environmental health.4

Table 1. Distribution of the paediatricians from the 
Canary Islands

Island Number of paediatricians
La Palma 9
Gomera 1
El Hierro 0
Tenerife 41
Gran Canaria 22
Lanzarote 3
Fuerteventura 4

Figure 1. Percentage distribution of the answer of respondents to the item about the importance of biocides on a Likert scale 
(from 1 to 10)
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Pesticides are one of most important environmen-

tal factors affecting children’s health, as demon-

strated by multiple scientific studies published in 

recent years.

The use of pesticides particularly affects the Ca-

nary Islands due to the distribution of its crops. 

Most of the central territory of the seven islands 

has some time of environmental protection (na-

tional parks, nature parks, areas of particular inter-

est, etc.), with crops located in terrain near the 

coast, adjacent to residential and touristic areas.

We have no knowledge of any previous study as-

sessing the importance of pesticides as a risk fac-

tor for the health of the children seen by individual 

paediatricians, although studies in the United 

States have assessed the overall training on envi-

ronmental health of some paediatricians.5,6

We are aware of the limitations involved in the use 

of Likert scales, and the grouping of responses as 

means and standard deviations to analyse the re-

sults of a questionnaire to assess knowledge and 

attitudes, although we believe that this suffices for 

an initial approach to the subject of interest.

As for the importance of pesticides, it is worth not-

ing that the surveyed paediatricians believed that 

pesticides are a significant factor in children’s 

health, as this item obtained the highest score of 

all (7.5 ± 2.5). This stood out in contrast to the low 

frequency of patients that received care for poten-

tial adverse effects of pesticides (2 ±1.4), which 

perhaps was due on the respondents rating this 

based only on their acute effects (acute poisoning) 

and not on the effects of chronic exposure.

The survey showed that respondents thought the 

highest-risk groups were pregnant women and 

children, which is consistent with the scientific lit-

erature.7

When it came to the sources of exposure, we did 

not find statistically significant differences be-

tween the various proposed sources. Overall, the 

pesticides present in foods are the most important 

source of exposure in children, as demonstrated by 

different studies on pesticide surveillance, but we 

have no evidence available for our region on the 

contribution of each of the sources of exposure, all 

of which had a combined cumulative effect.

Table 2. Assessment of different sources of exposure
Source of exposure Rating on a Likert scale (from 1 to 10) expressed as mean  

and standard deviation 
Regular foods 6.4 ± 2.7
Drinking water 5.5 ± 2.8
Occupational exposure 6.8 ± 3.1
Biocides used in the home 5.9 ± 2.6
Exposure of home to biocides 5.3 ± 2.6
Exposure of workplace to biocides 4.5 ± 2.5
Environmental exposure in general 5.9 ± 2.7

Table 3. Assessment of the importance of the possible impact of pesticides in children’s health
Health problems Rating on a Likert scale (from 1 to 10) expressed as mean  

and standard deviation
Solid tumours and blood cancers 6.8 ± 2.6
Pregnancy complications 6.9 ± 2.5
Neurodevelopmental abnormalities 5.9 ± 2.3
Endocrine abnormalities 6.1 ± 2.5
Allergies 7 ± 2.5
Neurologic and psychological problems 6 ± 2.5
Autoimmune problems 6.4 ± 2.6
Respiratory problems 7 ± 2.3
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We found no statistically significant differences in 

the answers of respondents about the potential 

health consequences of pesticides in children. 

While all these potential consequences has been 

associated with pesticides, the current literature 

shows that the most important ones are obstetric 

problems,8 malignancies,9,10  and neurologic ab-

normalities.11-13

On the other hand, the study evinced that re-

spondents had received little training on biocides 

(2.7 ±1.45) and their perceived need of receiving 

further education on the subject (8.2 ±2.2). Figures 

2 and 3 show the percentage distribution of the 

answers to both of these items.

To conclude, we may say this is the first study on 

pesticides as a factor affecting children’s health 

conducted in our region. It is our belief that pri-

mary care paediatricians should be provided with 

continuing education on environmental health 

specific to their field.

In addition, when it comes to pesticides, we believe 

that with approximately 250 scientific studies on 

“pediatric pesticide exposure” indexed in PubMed 

in the past five years, there is enough scientific 

evidence for paediatricians to start actively in-

forming our patients, and especially pregnant 

women and children in the first years of life, of the 

potential health risks of these substances and 

strategies to minimise them, as a cautionary 

measure.
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Figure 2. Percentage distribution of the answer of respondents to the item about their current education on biocides on a 
Likert scale (from 1 to 10)
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Figure 3. Percentage distribution of the answer of respondents to the item about the need for education on biocides on a 
Likert scale (from 1 to 10)
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