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Abstract 

This paper presents the results of a test applied to measure the levels of development of Bolivian children between 0 to 6 years of 
age. The test has been built specifically to be applied in Bolivia, and has undergone a process of adaptation to the cultural, social, 
family and linguistic context of the country. The test consists of two parts: during the first part, anthropometric and nutritional data 
are collected; in the second, data on child development in cognitive, psychomotor, language and social areas are collected. The 
application of the test was carried out in Bolivia, in the departments of Chuquisaca and Potosi and the city of El Alto (La Paz), by 
a qualified, and previously trained to adapt to the environment, staff. The sample, to which the instrument was applied, was 300 
children, aged between birth and age six. The data obtained provides a basis for setting a validated instrument for measuring child 
development in Bolivia, which allows comparing the results with the international standards of de development and with the test 
most frequently used. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of EDUHEM 2016. 

Keywords: Child Development; Tests; Development Measurement; Contextual Effects. 

1. Introducción 

For decades it has been recognized that developmental delays are a growing group of child health problems (Gibbs 
and Teti, 1990). There is a broad consensus that their early detection reduces its long-term harmful effects if not totally 
eliminates them (Bennet et al., 1991). It is therefore important to develop and experiment detection instruments, among 
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which we highlight screening tools. Also, to evaluate in a standardized way the child population of a country or region, 
allows generating parameters on the current conditions and monitor and compare their evolution from that moment on 
(Fernández Cruz and Lizarte Simón, 2014; Fernández Cruz and Gijon Puerta, 2014). To start this standardized 
evaluation process in Bolivia, there has been designed and implemented the Bolivian Child Development Appreciation 
Scale (EBADI in Spanish) built ad hoc for its application in this demographic and cultural context (Fernández Cruz, 
Gijón Puerta and Lizarte Simón, 2015). 

2. Structure of the instrument EBADI 

The EBADI instrument is a screening test designed for Bolivian children from 0 to 4 years old. It measures four 
areas of child development (cognition, language, psychomotor, social adaptation). It also collects anthropometric and 
general health data. 

The development scale is based on other scales and inventories (Psychomotor development of early childhood 
Scale- Brunet Lezine, Portage Guide, Battelle Developmental Scale, Ages & Stages Questionnaires -ASQ 3), as well 
as in the McCarthy Scales of Children's Abilities. There have been selected those more discriminative items of these 
scales, which are clearly related to certain development milestones associated to different age ranges. This allows, 
when the scores are lower than the estimated, to establish the risk of developmental delay to focus on a specific 
assessment in the affected area or areas. The scale is divided into two stages (0 to 2 years and from 2 to 6 years), with 
123 items (65 for stage 0-2 years and 58 for stage 2-6 years). 

The development scale is accompanied by a questionnaire of anthropometric measures recommended by WHO to 
monitor the growth of children, and ask their parents about eating, hygiene and health habits (De Onis et al., 2004; 
WHO, 2006). 

3. Application of instrument EBADI 

The EBADI screening tool has been applied to 317 children in Children's Centers and in the Health Centers of the 
Departments of Chuquisaca and Potosi (Table 1). 156 correspond to the Department of Chuquisaca and 161 to the 
Department of Potosi. Depending on chronological age, each child have been applied the corresponding development 
subscales: psychomotor development to 87 children (older than 24 months are excluded), cognitive development to 
317 children, language receptive to 316 children, expressive language to 245 children (under 24 months are excluded) 
and the subscale of social adaptation to 317 children. 

Table 1. EBADI Application data 

Development Areas Number Cases 

Total population 317 

Department Chuquisaca 156 

Department Potosí 161 

Psychomotor subscale application 87 

Cognitive subscale application 317 

Receptive Language subscale application  316 

Expressive Language subscale application  245 

Social adaptation subscale application 317 

4. EBADI application results 

In the following tables we present the results of the implementation of the development scale EBADI for children 
less than 6 years, conducted during the months of July and August 2014 at Children's and Health Centers of 
Chuquisaca and Potosi Departments. These results are categorized based on the approximation of the scores obtained 
to those estimate for the different age ranges. If the scores are lower we considered the risk of any developmental 
delay. 
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Of the 317 cases evaluated, in 24 the scores were not below the expected in various areas of development (7.5%), 
while in other 293 cases (92.42%) scores were below the estimate. 29.33% of cases, 93 children, had scores lower 
than the estimate in all areas evaluated (Table 2). 

Table 2. Frequencies in the whole sample 

Ratings N  

Children without scores below those expected in any of the areas 24 

Children with scores below those expected in any of the areas evaluated 293 

Children with scores below expected in all areas evaluated 93 

Total 317 

 
In the psychomotor in the area, the subscale was just applied to a total of 87 children under 24 months; we found 

that 37.9% of the evaluated children have scores below the estimate, while 62.1% develop at appropriate levels for 
their chronological age (Table 3). 

Table 3. EBADI test results. Psychomotor subscale 

 Frequency  Percent Valid Percent Cumulative Percent 

Scores below the estimate range (Valids) 33 10.4 37.9 37.9 

Scores in the estimate range (Valids) 54 17.0 62.1 100.0 

Total 87 27.4 100.0  

Lost System 230 72.6   

Total 317 100.0   

 
In the cognitive area we applied the subscale to 317 children. We found that 76.3% of the studied population, ie 

242 children, has values below the estimate. By contrast, 75 children that account for 23.7% of the population 
evaluated, have scores within the estimate range (Table 4). 

Table 4. EBADI test results. Cognitive subscale 

 Frequency  Percent Valid Percent Cumulative Percent 

Scores below the estimate range (Valids) 242 76.3 76.3 76.3 

Scores in the estimate range (Valids) 75 23.7 23.7 100.0 

Total 317 100.0 100.0  

 
In the area of Receptive Language, we applied the subscale to 317 children and we found that 60.6% of them, this 

is 192 cases, have scores below the estimate, while 124 children, 39, 1% have adequate scores in relation to the set 
limit (Table 5) 

Table 5. Resultados de la prueba EBADI. Subescala del lenguaje receptivo. 

 Frequency  Percent Valid Percent Cumulative Percent 

Scores below the estimate range (Valids) 192 60.6 60.8 60.8 

Scores in the estimate range (Valids) 124 39.1 39.2 100.0 

Total 316 99.7 100.0  

Lost System 1 0.3   

Total 317 100.0   
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In the area of Expressive Language, by the subscale applied only to children older than 24 months, a total of 245, 
we have found that 168 children, 68.6% of the total, presented scores below the estimated, while 77 children, 31.4% 
have scores within the limits (Table 6). 

Table 6. EBADI test results. Expressive language subscale 

 Frequency  Percent Valid Percent Cumulative Percent 

Scores below the estimate range (Valids) 168 53.0 68.6 68.6 

Scores in the estimate range (Valids) 77 24.3 31.4 100.0 

Total 245 77.3 100.0  

Lost System 72 22.7   

Total 317 100,0   

 
In the area of Social Adaptation, the subscale was applied to the total sample. 174 children, 54.9% have scores 

below the estimate, while 143 children, 45.1% have scores within the range (Table 7). 

Table 7. EBADI test results. Social adaptation subscale 

 Frequency  Percent Valid Percent Cumulative Percent 

Puntuaciones por debajo de las esperadas 174 54.9 54.9 54.9 

Puntuaciones en el rango esperado 143 45.1 45.1 100.0 

Total 317 100.0 100.0  

5. Conclusion 

In this first application of the EBADI test, the results obtained show that the tested population has a high percentage 
of scores below the estimate, in any of the areas of development (92.42%). As to data of each area, the highest 
percentage of scores below the estimate is found in the Cognitive area (76.3%). In a descending order this is the order: 
the Expressive Language (68.6%), the Receptive Language (68.6%), the Social Adaptation (54.9%) and, finally, 
Psychomotor (37.9%). 

While these data can be striking, some previous studies conducted in Latin America have obtained comparable 
data. As an example, we can mention Triaca (2009), applying Battelle, obtained scores indicating risk of 
developmental delay (Table 8) in children attending institutionalized children in La Plata (Argentina): (48.0% in the 
risk category); Cognitive (64.0% in the risk category); Receptive language (44.0% in the risk category); Expressive 
language (56.9% in the risk category); and Social adaptation (48.0% in the risk category). Meanwhile, Auquilla 
(2012), applying Lezine Brunet in children under three years in Riobamba, found an average percentage of risk of 
delayed psychomotor development of 51%. 

Table 8. Comparative of EBADI test global results 

 Psychomotor Cognitive Receptive language Expressive language Social adaptation 

EBADI (%) 37.9 76.3 60.8 68.6 54.9 

Triaca (2009) (%) 51.0 64.0 44.0 56.0 48.0 
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