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• MALNUTRITION HAS BEEN CONSIDERED A 
MAIN CAUSE OF NEUROBEHAVIORAL 
DEFICITS IN DEVELOPING COUNTRIES

• SOMETIMES ALSO EDUCATIONAL SYSTEM 
WERE FOUND AS RESPONSABLE OF 
OBSTACLES OF CHILDREN TO LEARN

• ALWAYS SOCIO-ECONOMICAL FACTORS 
HAVE AN IMPORTANT INFLUENCE IN MANY 
DISEASES IN LATIN AMERICAN COUNTRIES



  

• NOW A DAYS ENVIRONMENTAL FACTORS 
ARE MORE AND MORE INCLUDED AS CO-
DETERMINANTS OF DISEASES IN ADULTS 
AND CHILDREN

• RESEARCH IS ALSO CHANGING: IT SEEMS 
IT IS GOING FROM CONGENITAL 
MALFORMATIONS TO PRENATAL 
EXPOSURES AND DEVELOPMENTAL 
DISORDERS



  

• FLORICULTURE IS AN IMPORTANT 
AGROINDUSTRY IN ECUADOR. MORE 
THAN 50.000 PERSONS ARE DIRECTLY 
EMPLOYED IN FLOWER PLANTATIONS



  

• 60% OF WORK FORCE ARE WOMEN

• DIFFERENT WORKPLACES ARE 
INCLUDED IN FLOWER PRODUCTION



  

The Ecuadorian Floriculture 
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The application



  

Cultivation worker while application



  

Application of pesticides



  

Transport from cultivation area to post-harvest



  

Post-harvest area entrance



  

Post-harvest entrance



  

Post-Harvest entrance



  

Inside Post-harvest area



  

Post-harvest area



  



  



  



  

Storage



  



  



  

Maintenance



  

• WORKING CONDITIONS ARE NOT GOOD: A HEAVY 
EXPOSURE TO PESTICIDES IS VERY COMMON

• MOST OF THE PESTICIDES USED ARE 
ORGANOPHOSPHATES, CARBAMATES AND 
PIRETROIDES 

• PREGNANT WOMEN WORK WITHOUT PROTECTION 
FROM THE BEGINING AND ARE AT WORK  A FEW 
DAYS BEFORE DELIVERY

• THERE IS A LOW DOSE-LONG TERM EXPOSURE TO 
PESTICIDES IN PARTICULAR IN GREENHOUSES, 
POST-HARVEST AND NURSERY



  

• IN TABACUNDO, ECUADOR, ALL THE CHILDREN (79) 
ATTENDING THE TWO LOWEST GRADES OF A 
PUBLIC SCHOOL WERE INVITED FOR CLINICAL 
EXAMINATIONS

• SOME TESTS LIKE REACTION TIME, SANTA ANA 
DEXTERITY TEST, STANFORD BINET COPYING, 
WECHSLER INTELLIGENCE SCALE FOR CHILDREN-
REVISED DIGIT SPANS FORWARD WERE APPLIED

• RECENT PESTICIDE EXPOSURE WAS ASSESSED 
BY ERYTHROCYTE ACETYLCHOLINE ESTERASE 
ACTIVITY AND URINARY EXCRETION OF 
ORGANOPHOSPHATE METABOLITES

• MOTHERS WERE INTERVIEWED ASKING ABOUT 
PESTICIDE EXPOSURE DURING PREGNANCY



  

RESULTS

• 7 CHILDREN WERE EXCLUDED OF THE 
DATA ANALYSIS DUE TO OTHER DISEASES 
OR AGE > 9 YEARS

• MATERNAL OCCUPATIONAL HISTORY 
REVEALED 37 CHILDREN HAVE BEEN 
EXPOSED TO PESTICIDES DURING 
DEVELOPMENT

• PRENATAL PESTICIDE EXPOSURE WAS 
ASSOCIATED WITH A HIGHER SYSTOLIC 
BLOOD PRESSURE THAN IN CONTROLS



  

• 14 EXPOSED CHILDREN AND 9 CONTROLS 
SHOWED >1 NEUROLOGICAL 
ABNORMALITIES

• OF 5 NEUROBEHAVIORAL TESTS, THE 
STANFORD-BINET COPYING TEST SHOWED 
A LOWER DRAWING SCORE FOR COPYING 
DESIGNS IN EXPOSED CHILDREN THAN IN 
CONTROLS



  

• STUNTING WAS ASSOCIATED WITH A 
LOWER SCORE ON THIS TEST ONLY AND 
BOTH RISK FACTORS REMAINED 
STATISTICALLY SIGNIFICANT IN A MULTIPLE 
REGRESSION ANALYSIS WITH ADJUSTMENT 
FOR DEMOGRAPHIC AND SOCIAL 
CONFOUNDERS

• INCREASED EXCRETION OF DIMETHYL AND 
DIETHYL METABOLITES OF 
ORGANOPHOSPHATES WAS ASSOCIATED 
WITH INCREASED REACTION TIME AND NO 
MOTHER OUTCOMES



  



  



  



  



  



  



  



  

• CONCLUSIONS

• PRENATAL PESTICIDE EXPOSURE MAY CAUSE 
LOSTING NEUROTOXIC DAMAGE AND ADD TO THE 
ADVERSE EFFECTS OF MALNUTRITION IN 
DEVELOPING COUNTRIES

• THE EFFECTS DIFFER FROM THOSE DUE TO 
ACUTE PESTICIDE EXPOSURE

• INDEPENDENT PREDICTORS SHOULD BE 
CONSIDERED TO LOOK FOR ENVIRONMENTAL AND 
SOCIAL FACTORS OF HEALTH DISORDERS IN 
DEVELOPING COUNTRIES


