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Abstract

Background: Multiple early childhood development (ECD) screening instruments have been developed in Latin America. 
Objective: The objective of this study was to describe ECD screening tests for children under 4 years of age constructed 
in Latin American countries in the context of healthcare, currently in use. Methods: A systematic review of literature published 
until April 2024 was conducted to identify screening tests constructed in Latin America. The search for each test was expan-
ded, and individual records were completed. Authors of the instruments and/or their validations were identified and contac-
ted to corroborate the information. An ECD screening test was defined as one that assesses at least three different domains. 
Only tests used in the healthcare system were included in the study. Those without publications and/or accessible information 
were excluded from the study. Results: Twenty-one tests constructed in nine countries (Argentina, Brazil, Chile, Colombia, 
Costa Rica, Cuba, Mexico, Peru, and Uruguay) were included, many used in different countries of the region. Seven were 
constructed and/or validated in the past 5 years. They predominantly consist of direct assessment or questions to primary 
caregivers. Four were validated for online use, and one for virtual use. In the validation, most combined different psychome-
tric analyses, with heterogeneity in methodology and reference patterns. Median summary sensitivity was 0.67 (95% confi-
dence interval [CI] 0.34-1.0), and specificity was 0.71 (95% CI 0.42-1.0). Conclusions: The ECD screening tests developed 
in Latin America show thorough validation and ongoing updates, though they exhibit some variability. Direct assessment using 
paper predominates. The consistency of the instruments, when used in different countries and populations, stands out.

Keywords: Child development. Neurodevelopmental disorders. Neuropsychological tests. Latin America.

Pruebas de tamizaje del desarrollo infantil temprano construidas en Latinoamérica: 
revisión paraguas

Resumen

Introducción: En Latinoamérica hay múltiples instrumentos de screening desarrollo infantil temprano (DIT). Objetivo: Des-
cribir los instrumentos de tamizaje de DIT para niños/as menores de 4 años construidos en países latinoamericanos en el 
contexto de la atención de salud, y están vigentes. Métodos: Revisión sistemática de literatura publicada hasta abril 2024 
para identificar pruebas construidas en Latinoamérica. Se profundizó la búsqueda dirigida y se completó ficha individual. 
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Introduction

Early childhood development (ECD) is how children 
acquire motor, cognitive, linguistic, and socioemotional 
skills from complex interactions among multiple biolog-
ical, psychological, and social factors. It is estimated 
that globally, 1 in 5-6 children will not reach their devel-
opmental potential1, with a gradient related to the socio-
economic and educational level of countries and 
populations2. Considering the evidence that early 
detection and timely intervention of developmental 
delays favorably impact the child’s future, their family, 
and society3, this has been established as a priority 
indicator among the global sustainable development 
goals for 20304.

This is why periodic developmental surveillance as 
part of health supervision is recommended to identify 
in a timely manner those children who deviate from 
typical development and who would benefit from tar-
geted intervention5. When warning signs are present or 
at specific ages, culturally valid and reliable standard-
ized tests that are simple to administer and easy to 
interpret should be applied6.

Although multiple ECD screening instruments have 
been developed in Latin America, the most widely used 
ones come from the United States of North America 
without necessarily undergoing a prior cultural valida-
tion or adaptation process7. To achieve universal 
administration of screening instruments, especially in 
low- and middle-income countries, broader care cover-
age is required, along with recurring training of health 
professionals and/or promoters, accompanied by cul-
tural and ecological validations or adaptations of the 
tests8. Understanding the validation processes enables 
decision-making, both at clinical and public policy 
levels9.

While there are previous reviews8,10-12, we did not find 
any that include all currently valid tests, probably 
because instrument development follows a dynamic 
process of construction and updating. Therefore, this 
research aims to describe the ECD screening instru-
ments for children under 4  years of age that were 
developed in Latin American countries in the context of 
health care and are currently in use.

Methods

This is a systematic review of all literature published 
until April 2024.

Literature search

The review was conducted in three stages. In the first 
stage, developmental screening tests used in Latin 
America were identified through a literature search in 
PubMed, Scielo, Lilacs, Dialnet, and PsycNET data-
bases. The focus was on manuscripts that describe 
instruments used and developed in Latin American 
countries. A series of Medical Subject Headings terms 
was used for this purpose (Table 1).

Through the bibliographic search, instruments were 
identified in the selected studies. After their selection, 
an exhaustive search was conducted for each instru-
ment, individual data sheets were completed, and the 
authors of the instruments and/or validation publica-
tions were identified.

The authors were contacted and asked to complete 
or correct the information in the test data sheets and 
complement the bibliographic review. The information 
gathered was cross-checked and discussed among the 
present study’s authors. When the results tables were 

Se contactaron a autores de los instrumentos y/o validaciones, para corroborar la información. Se definió como prueba de 
tamizaje de DIT aquella que evalúa al menos 3 dominios diferentes. Sólo se incluyeron instrumentos en uso en sistema de 
salud. Se excluyeron las que no tenían publicaciones y/o información accesible. Resultados: Se seleccionaron 21 instru-
mentos construidos en 9 países (Argentina, Brasil, Chile, Colombia, Costa Rica, Cuba, México, Perú y Uruguay), muchos 
utilizados en distintos países de la región. Siete pruebas fueron construidas y/o validadas en los últimos 5 años. Predomi-
naron instrumentos de evaluación directa exclusiva o asociada a preguntas a cuidadores principales. Cuatro fueron valida-
dos para aplicación online y uno virtual. En la validación, la mayoría combinó distintos análisis psicométricos, con gran 
heterogeneidad en metodología y patrones de referencia. La mediana resumen de sensibilidad 0,67 (intervalo de confianza 
95% (IC95) 0,34-1,0) y especificidad 0,71 (IC95% 0,42-1,0). Conclusiones: Los instrumentos de tamizaje del DIT construi-
dos en Latinoamérica muestran procesos exhaustivos de validación y actualización, con heterogeneidad entre ellos. Predo-
mina la evaluación directa en papel. Destaca la consistencia de los instrumentos al utilizarse en países y poblaciones.

Palabras clave: Desarrollo infantil. Trastornos del neurodesarrollo. Pruebas Neuropsicológicas. Prueba de detección. América 
Latina.
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Table 1. MeSH terms used in bibliographic search

Children Child development Screening instruments Child 
development

Latin American countries

“Child” [MeSH Terms] 
OR “children” [All 
Fields] OR “Infant” 
[MeSH Terms] 

“Child Development” [MeSH 
Terms] OR “Child 
Development” [All Fields] OR 
“neurodevelopmental” [All 
Fields] OR 
“neurodevelopmentally” [All 
Fields] OR “Psychomotor 
Disorders” [Mesh]

(“Predictive Value of Tests” 
[MeSH Terms] OR 
“developmental screening” 
[All Fields] OR 
“developmental screening 
instruments” [All Fields] OR 
“Developmental Screening 
Test” [All Fields] OR “Surveys 
and Questionnaires” [MeSH 
Terms] OR “Mass Screening” 
[Mesh])

“latin america” [MeSH Terms] OR “latin 
america” [All Fields] OR “Mexico” [MeSH 
Terms] OR “Mexico” [All Fields] OR 
“Nicaragua” [MeSH Terms] OR 
“Nicaragua” [All Fields] OR “Panama” 
[MeSH Terms] OR “Panama” [All Fields] 
OR “Paraguay” [MeSH Terms] OR 
“Paraguay” [All Fields] OR “Peru” [MeSH 
Terms] OR “Peru” [All Fields] OR 
“Republica Dominicana” [All Fields] OR 
“Argentina” [MeSH Terms] OR “Argentina” 
[All Fields] OR “Bolivia” [MeSH Terms] OR 
“Bolivia” [All Fields] OR “Brazil” [MeSH 
Terms] OR “Brazil” [All Fields] OR 
“Colombia” [MeSH Terms] OR “Colombia” 
[All Fields] OR “Costa Rica” [MeSH Terms] 
OR “Costa Rica” [All Fields] OR “Cuba” 
[MeSH Terms] OR “Cuba” [All Fields] OR 
“Chile” [MeSH Terms] OR “Chile” [All 
Fields] OR “Ecuador” [MeSH Terms] OR 
“Ecuador” [All Fields] OR “El Salvador” 
[MeSH Terms] OR “El Salvador” [All Fields] 
OR “Guatemala” [MeSH Terms] OR 
“Guatemala” [All Fields]

MeSH: Medical Subject Headings.

ready, they were returned to the authors for final 
validation.

Study selection criteria

Studies published in English or Spanish were 
included. Scientific articles and conference abstracts 
were considered. Published conference proceedings 
and posters, scale publications, and technical reports 
were also included in the analysis.

Two reviewers (LS and IO) independently and trans-
parently evaluated article selection and ECD instru-
ments. Any discrepancies between them were resolved 
through consensus. A  template was used to collect 
data based on information from the selected articles, 
with emphasis on identifying developmental screening 
instruments that met the inclusion criteria.

Selection criteria for included tests

ECD screening tests were defined as those that eval-
uate multiple domains, including at least three areas of 

development. Only scales constructed in Latin American 
countries and currently used in the health field were 
included in the study.

Initially excluded were instruments not originally con-
structed in Latin American countries, instruments 
designed to evaluate preschoolers from age 4 onwards, 
those that did not include at least three different devel-
opmental domains, scales used for diagnostic evalua-
tion rather than screening, academic assessments, and 
national surveys. Finally, tests for which no available 
publications were found that would allow analysis of 
their construction process were excluded from the 
study.

Data systematization

For each instrument, the following information was 
collected: (1) test details: name, abbreviation, versions, 
year of validation/revalidation/new versions, domains 
evaluated, target age group, administration time, and 
administration method. (2) Psychometric methodolo-
gies used in validation, including reliability measures 
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and concurrent validity studies: number of children in 
which it was validated, reference standard, and sensi-
tivity/specificity. (3) Countries in the region and/or spe-
cial groups in which the test has been validated and/or 
used as a measure of consistency and measurement 
invariance across different geographical and clinical 
contexts.

Results synthesis

Only tests that analyzed concurrent criterion validity 
considering a reference standard were included for the 
analysis of results synthesis. From the results extracted 
from publications and/or requested from the authors, 2 
× 2 tables were constructed that included the variables: 
true positives, false positives, true negatives, and false 
negatives. Forest plot figures and summary receiver 
operating characteristic (SROC) curves were con-
structed using version  2 of “Graphical enhancements 
to SROC plots to facilitate the analysis and reporting 
of meta-analysis of diagnostic test accuracy data”13,14.

Results

Through the bibliographic search, 628 unique manu-
scripts were obtained, of which 66 were selected for 
abstract review and 33 for full reading. One hundred 
and forty-three instruments were identified and ana-
lyzed in-depth; 25 instruments met the selection crite-
ria, with 4 being discarded due to lack of current use 
or information, resulting in a final sample of 21 instru-
ments (Fig. 1)15.

The directed search combined with authors’ contri-
butions yielded 93 manuscripts, including manuals and 
technical sheets, which were reviewed to construct the 
data sheets for each test. One of the test authors or 
validation authors corroborated these data sheets.

The included instruments come from Argentina 
(3)16-26, Brazil (3)27-34, Chile (3)35-39, Colombia (1)40,41, 
Costa Rica (1)42-45, Cuba (2)46-51, Mexico (6)52-70, 
Peru (1)71,72, and Uruguay (1)73,74. Of these 21 instru-
ments, two corresponded to shortened or pre-screen-
ing versions, such as PRUNAPE and PRUNAPE 
pre-screening (CPPP) in Argentina and IDADI and 
IDADI-B (short) in Brazil (Table 2).

For 12 instruments (57%), published evidence was 
found of their application and/or validation in population 
samples different from the original sample, and 5 (34%) 
in special populations, such as children with Down 
syndrome (TADI-2), with Autism Spectrum Disorder 
(IDADI and REBA-PED), with sequelae of Perinatal 

Encephalopathy (VANEDELA), and in indigenous, mar-
ginalized, and migrant populations (TADI-2, PTNI) 
(Table 3).

General analysis of questionnaires

Table  2 presents the general analysis of the ques-
tionnaires, which were constructed from the 1970s to 
the present. Eleven (52%) have been constructed and/
or validated in the past 10  years (2014 or later) and 
7  (33%) within the past 5  years. Two peaks in instru-
ment publication stand out in 2013 and 2021.

According to the instrument selection criteria, which 
considered children under 4 years of age, 8 (38%) are 
validated to begin being applied from the neo-
natal period, 19  (90%) can continue to be applied 
after 4 years, and only one extends into adolescence 
(INDIPCD-R2).

Administration time has a wide range, from a few 
minutes to 1  h. Fourteen (67%) report administration 
times of 20  min or less, including the shortened ver-
sions of the PRUNAPE/CPPP and IDADI/IDADI-B 
instruments.

Among the reviewed tests that met the criteria of 
evaluating at least 3 developmental areas, the compre-
hensiveness of domains in ECD evaluation stands out. 
Some instruments, like INDIPCD-R, focus on func-
tional areas, while VANEDELA evaluates develop-
ment, somatometry, and developmental reactions. 
Some instruments also include warning/alert signs 
(VANEDELA and EDI). Another particularity was found 
in the EDI test, which includes neurological exploration 
and biological risk factors.

Outstanding diversity is noted in test application 
methods. Nine use direct evaluation (43%), 7  (33%) 
combine direct evaluation/observation and questions to 
parents/primary caregivers, and 5  (24%) are parent/
primary caregiver reports or interviews. Four (19%) of 
the instruments have been validated for online use, and 
one can be applied virtually, while the rest continue with 
the traditional “pencil and paper” modality.

Instrument validation methodology

Regarding validation processes, there is significant 
variability among instruments, noting that those con-
structed from 2013 onwards better describe the combi-
nation of different strategies to measure validity and 
reliability (Table 3)16-86.

Thirteen instruments (62%) describe content selection 
and validation processes, 15  (71%) describe criterion 
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Figure 1. PRISMA flow chart with the instruments included in the bibliographic search15.
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validity. Reliability is studied through different analyses, 
with internal consistency measurement predominating 
in 8 (38%), inter-rater agreement in 7 (33%), and con-
struct validity in 7 (33%).

There is significant variation in sample sizes in which 
the instruments were validated, from dozens of children 
to large population samples. Notably, 14  (67%) of the 
reviewed instruments have samples of more than 300 
children. Different reference standards were used for 
test validation, among which the most repeated were 
the Bayley Scales of Infant Development and the 
Battelle Developmental Inventory in their different ver-
sions. One test considered proxy variables, such as 
indicators of malnutrition, anemia, and stimulation, for 
discriminant validity (PTNI in Mexico). Two tests used 
the extended version related to the same instrument as 
reference (CPPP and IDADI-B). Notably, PRUNAPE 
and EEDP have been used as reference standards for 
validating instruments in Latin American countries.

Thirteen (71%) instruments report concurrent crite-
rion validity indices for detecting developmental difficul-
ties using a reference test. However, it was possible to 
construct SROC and forest plot analysis with data from 
11 instruments (Figs. 2 and 3). The sensitivity of screen-
ing tests for identifying children with developmental 
delays, verified through reference tests, ranged from 
0.42 (CPPP) to 1.00 (EDIN-II), median 0.67 (95% con-
fidence interval (CI95%) 0.34-1.0), while specificity var-
ied between 0.53 (TADI-2) and 1.00 (INDIPCD-R), 
median 0.71 (CI95% 0.42-1.0).

Discussion

After an exhaustive literature review, 21 instruments 
constructed in nine different Latin American countries 
(Argentina, Brazil, Chile, Colombia, Costa Rica, Cuba, 
Mexico, Peru, and Uruguay) were identified for ECD 
evaluation of children under 4 years in the health field. 
This geographic diversity reflects the shared interest 
and commitment to addressing ECD evaluation4. In this 
regard, it is worth noting that, driven by UNICEF, a 
universal instrument for child development evaluation 
was constructed, which, given its multicentric nature, 
was not incorporated in the present analysis87.

The chronology of test validation spans several 
decades, from the 1970s to the present. Half of the 
instruments included are 10 years old or less since their 
last validation; however, according to this study’s inclu-
sion criteria, all continue to be used, either in the coun-
try where they were constructed and, in some cases, 
also in other countries of the region7. The importance 

of successive validations is to update validity, consid-
ering a society in constant transformation, generating 
secular changes, manifested through the Flynn effect, 
referring to changes in norms over time, according to 
which global scale scores progressively increase88. In 
addition, over time, views on development are renewed, 
which are instrumentalized in new comprehensive tests 
that serve as standards in concurrent validations or 
expert considerations in content validations. Validations 
can also incorporate new psychometric parameters for 
bias control, confidence interval estimation, or differen-
tial probability criteria.

It is noteworthy that 57% of the analyzed instruments 
have been applied and/or revalidated in population 
samples different from the original sample, and five 
have been used in populations with special character-
istics30,38,89-93. Cultural relevance is a crucial aspect to 
consider in ECD evaluation as it specifies the reliability 
of instrument measurements when applied to children 
from different populations, avoiding biases that could 
affect the results94,95. Although this aspect was not 
analyzed in the present study, it is noteworthy that Latin 
American countries have many equivalences in basic 
vocabulary, grammar, and syntax, making them under-
stood without difficulty by most Spanish speakers, 
which is why instrument adaptation should focus on 
aspects of cultural overlap between the original version 

Figure 2. SROC curve for overall sensitivity and specificity 
of screening tests. Note: The dotted line represents the 
95% prediction region of the bivariate model; the shaded 
area represents the 95% credible region of the bivariate 
model. Large heterogeneity among tests is observed13,14.
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Figure 3. Forest plots of the estimated sensitivity and specificity of the developmental screening scales. Recalculated 
values in some tests with the data provided by the authors to construct the 2 × 2 table, explaining the difference between 
the published values of sensitivity and specificity and those reported in the figure13,14.

from the country where it was constructed and the 
country where it will be applied96.

Notable is that the predominant method for ECD eval-
uation was direct assessment, often combined with 
questions to parents/primary caregivers. Only five use 
direct report methods or caregiver interviews. In 
Argentina and Mexico, versions of the IODI and EDI 
instruments are available for application as reports in 
health booklets or cards. This experience has been 
validated in other countries of the region97,98. The 
reporting modality will likely be included in future ver-
sions of the instruments, as the reliability of parents/
caregivers in contexts of lower literacy or changing 
parenting styles still needs to be demonstrated, which 
has been resolved in populations of middle- and low-re-
source countries with assistance from health promot-
ers99,100. On the other hand, depending on trained 
professional time availability could restrict the possibil-
ity of mass screening. Undoubtedly, combining meth-
ods improves the precision and comprehensiveness of 
ECD evaluation101.

In turn, there is increasing evidence supporting the 
online application of instruments, which allows imme-
diate feedback and, additionally, adequate recording of 
results102,103. Notably, four of the reviewed instruments 

have been validated for online use and one for virtual 
use47,65,71, while the others continue in pencil and paper 
format.

The great variability among the analyzed instruments 
stands out regarding the validation processes that 
guarantee reliability and validity, including content, con-
struct, criterion validation, and reliability. The heteroge-
neity among instruments is especially related to the 
different reference tests and cutoff points. To date, 
there is no consensus on the perfect standard, and 
most reference tests have limitations, both in their diag-
nostic precision and in the definition of their thresholds, 
and they generally lack an adaptation and validation 
process before their application104-106.

The balance between adequate sensitivity and spec-
ificity is important, as greater sensitivity can be asso-
ciated with an increase in both true- and false-positive 
cases, which tends to worry families and consume the 
scarce resources available in public health in the 
region’s countries. In contrast, increased specificity 
may lead to more false negatives, which can harm the 
negative predictive value of the test. This issue can be 
addressed through a system of serial monitoring of 
child development107. This aspect has been resolved in 
some ECD screening tests through the traffic light 
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criterion and/or differentiating different levels of alert, 
risk, and delay38,45,56,83. Furthermore, noteworthy is the 
growing tendency to observe not only developmental 
behaviors but also warning signs, perinatal risks, and 
psychosocial conditions that have proven to constitute 
a risk for ECD alterations, even when the child’s behav-
iors still appear age-appropriate57,66.

One of the limitations of the present study has been 
the difficulty in differentiating between ECD surveil-
lance and screening instruments, often separated by a 
thin line. In this sense, several screening instruments 
have created abbreviated scales for pre-screening, as 
occurs with PRUNAPE and IDADI, which, strictly speak-
ing, could be considered developmental surveillance 
scales22,32,65,68. In addition, specific validity parameters 
by age range were not analyzed, considering that the 
structure is a succession of cross-sectional behavioral 
cuts in some cases, with each age cut operating as an 
independent test66.

The study’s strength is that key information about 
validation processes and psychometric indicators was 
completed and validated through email exchanges or 
direct conversations with the instrument authors. This 
allowed obtaining a deeper and more accurate view. 
Quality and bias analysis was beyond the objectives of 
the present study, but it is undoubtedly an aspect that 
can be explored in future research.

Conclusion

ECD screening instruments constructed in Latin 
America show thorough validation and updating pro-
cesses, with great heterogeneity among them. Their 
consistency stands out when used in countries other 
than where they were validated, and the preference for 
direct evaluation using pencil and paper.

The evidence gathered regarding significant and 
dynamic evolution in terms of validation and applicabil-
ity of developmental screening instruments demon-
strates a continuous commitment to improving equity 
in access to resources, with the aim of better meeting 
the needs of diverse Latin American populations.
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