
Norma-Latina neuropsychological battery: 
a validation of a tool for children with Intellectual 
Disability from Colombia

 1 Department of Health Sciences, Public University of Navarre, Pamplona, 31006, Spain. Pamplona, 
Spain. diego.rivera@unavarra.es ORCID: 0000-0001-7477-1893, laiene.olabarrieta@unavarra.es. 
ORCID: 0000-0002-8305-8720
 2 Instituto de Investigación Sanitaria de Navarra (IdiSNA), Pamplona, 31008, Pamplona, Spain. 
3Ponce Health Sciences University, Ponce, 00716, Puerto Rico, neuropsicologiapr@gmail.com
4 Universidad de San Buenaventura, Bogotá, 110141, Colombia. maracosta@usbbog.edu.co
5 IKERBASQUE. Basque Foundation for Science, Bilbao, 48009, Spain; 
Department of Cell Biology and Histology, University of the Basque Country UPV, Leioa, 46020, 
Spain. jcalasprilla@gmail.com

Diego Rivera, M.P.H., PhD.1,2; Rafael E. Oliveras-Rentas, Psy.D.3; 
María Rocío Acosta Barreto, Ph.D4; Laiene Olabarrieta-Landa, 
PhD.1 y Juan Carlos Arango-Lasprilla, PhD.5

Corresponding author: 

Diego Rivera, Ph.D.
Department of Health Sciences,
Public University of Navarre, 
Arrosadia Campus, s/n, 31006, 
Pamplona, Spain
Phone number: (+34) 94 816 9857
Email: diego.rivera@unavarra.es

ABSTRACT

Objective: Individuals with Intellectual Disability (ID) usually experience cognitive 
difficulties, among others. The objective was to validate the Norma-Latina battery in 
a group of children with ID from Bogota, Colombia. 
Methods: The sample consisted of 132 Colombian children with ID and 132 Healthy 
Control (HC) matched by sociodemographic characteristics. Wilcoxon rank-sum test 
was employed to compare 25 raw test-scores, cognitive domains, and low scores be-
tween groups. Additionally, area under the curve (AUC), Youden Index (J), and Index 
of Union (IU) were used to define the optimal cutoff-point to discriminate between 
ID and HC groups. 
Results: Children with ID performed worse than HC in all cognitive domains (exec-
utive functions, language, learning and memory, and speed processing). AUC showed 
good accuracy in discriminating between individuals with ID and HC (AUC>.94). 
Conclusions: The results strongly support the applicability of the Norma-Latina 
battery for Colombian children, and it shows capacity of discrimination in ID patients.

Key words: 

Intellectual Disability; validation; Norma-Latina; 
battery; children; adolescents.

Revista Iberoamericana de Neuropsicología, Vol. 9, No. 1: 23-24, enero-junio, 2026.

 



24 Revista Iberoamericana de Neuropsicología    Vol. 9, No. 1, enero-junio, 2026.

INTRODUCTION

According to the American Association on Intellec-
tual and Developmental Disabilities1, intellectual dis-
ability (ID) is “characterized by significant limitations 
in both intellectual functioning and adaptive behav-
ior, which covers many everyday social and practical 
skills”. People with ID usually suffer physical, behav-
ioral, emotional, and cognitive deficits that could lead 
to everyday problems at school2,3, family3,3, and social 
interactions2,3, affecting their quality of life (QoL)3,4.

Regarding cognitive deficits, individuals with ID 
often experience problems in reasoning5,6, learn-
ing and memory5,7, attention7, problem-solving7, in-
hibitory control8, and language functions3,6. Thus, 
the evaluation, diagnosis, and intervention are the 
main priority in rehabilitation services9.

Today, there are varying instruments to evaluate 
the physical injury3,10community participation, and 
quality of life (QoL, emotion10,11, behavior12, and QoL-
3community participation, and quality of life (QoL of 
children with ID. However, there are limited neuropsy-
chological batteries designed to measure the main 
cognitive deficits related to ID. Instead, several indi-
vidual neuropsychological instruments are used to 
assess different cognitive domains along with intelli-
gence tests and functional independence scales. Neu-
ropsychologists usually are not aware of the validity 
of the elected battery to discriminate between youth 
with ID and healthy children (HC). However, recent-
ly the NIH-Toolbox Cognitive battery has been devel-
oped in the United States of America and validated for 
children with ID, with good psychometric data13.

In Latin America (LA), approximately 4.6% of 
the population has ID14, and the majority do not 
receive any intervention for health care and social 
services. Due to the lack of validated neuropsy-
chological tests, children with ID in this region are 
often misdiagnosed. Rivera and Arango-Laspril-
la15 conducted a normative study with people 
between 6 and 17 years old from 13 different LA 
countries for the ten most common neuropsy-
chological tests. However, the usefulness of this 
battery has no study references in youth with ID. 
Therefore, the purpose of this article is to validate 
the Norma-Latina battery in a group of children 
with ID from Bogota, Colombia.

The use of culturally appropriate, validated 
neuropsychological instruments will help with the 
identification and differentiation of children with 
ID and HC. Therefore, this study will help caregiv-
ers and clinicians to better understand ID presen-
tation and to offer improved tailored services that 
will assist the integration of these children into 
their home, academic, and society16.

METHODS
Participants

The sample consisted of 264 Colombian partic-
ipants. The ID group consisted of 132 children, 
mainly girls (50.5%) being the mean age 10.0 
(SD=2.5) and an average parent education (MPE) 
of 8.2 (SD=2.6) years. The HC group, selected from 
normative data study15,17, consisted of 132 children 
paired for age (p=.891;r=0.99), sex (p=.644;r=0.99) 
and MPE (see Table 1). 

Table 1. Comparison of the samples.
Group

Statistic p value Effect 
size (r)HC (n=132) ID (n=132)

Median Min Max Median Min Max
Age 10.1 7.0 15.0 10.1 7.0 15.0 W=8796.5 .891 r=0.99

MPE 8.3 2.5 13.0 8.9 2.0 13.0 W=8995.0 .644 r=0.99

Sex Girls 52 49.5% 53 50.5% 0.0 1.00 Phi= 0.89

Boys 80 50.3% 79 49.7%

Note: HC = Healthy Control; ID = Intellectual Disability; MPE = Mean Parent Education
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For the ID sample, the involvement basis were: 
a) be in the age-range of 6 to 17 years old, b) having 
a mild or moderate ID, without significant discrep-
ancies (>1 SD) between their intellectual scores on 
the Wechsler Intelligence Scale for Children-IV18, 
and c) having the informed consent of their pri-
mary caregiver. The nonadmission basis were: a) 
have been diagnosed with a mental illness, b) hav-
ing any sensory, verbal or motor impairment that 
affect test performance, and c) having consumed 
alcohol or other substances of abuse.

The inclusion criteria for HC were: a) be in the 
age-range of 6 to 17 years old, b) Spanish as mother 
tongue, c) intelligence quotient score ≥80 in the Test 
of Nonverbal Intelligence-219, Children’s Depression 
Inventory score of <1920, and e) being matriculat-
ed in any school modalities. Exclusion criteria were: 
a) having a central nervous system disease associ-
ated with neuropsychological problems, b) having 
consumed alcohol or other substances of abuse, c) 
having any active or uncontrolled systemic illness 
correlated to cognitive impairment, d) having a his-
tory of mental disorder, e) having severe sensory 
deficits that affect test performance, f) currently 
taking any medication that could modify the cogni-
tion, g) having ID, learning or neurodevelopmental 
disorders, h) suffered pre-, peri-, or postnatal prob-
lems, and i) scored >5 on the Alcohol Use Disorders 
Identification Test–Consumption21 for participants 
≥12 years old.

Measures

The neuropsychological battery consisted of 25 
test-scores; the most widely used by LA profes-
sionals22 and are part of the Norma-Latina studies 
in adults23 and children15 population. The tests are: 
Rey-Osterrieth Complex Figure (ROCF; copy and 
immediate memory), Learning and Verbal Memory 
Test (TAMV-I; Free recall, memory delay and rec-
ognition), Modified Wisconsin Card Sorting Test 
(M-WCST; correct, perseverative errors and total 
errors), Shortened version of Token Test, Stroop 
Color and Word Test (total words, total colors, 
total words-colors, and interference), Peabody 
Picture Vocabulary Test (PPVT-III), Verbal Fluency 
Test (VFT; letters F/A/S/M/R/P, animals and fruits), 

Symbol Digit Modalities Test (SDMT), and Trail 
Making Test (TMT A-B).

Procedure

This study was approved by ‘Masked’. The ID par-
ticipants were recruit from educational institu-
tions. Before start with the assessment, informed 
consent was required for all custodians and youth 
aged ≥12 years. For children <12 years, a signature of 
agreement as required. The Norma-Latina battery 
was evaluated individually in a single day. Data col-
lection was between January 2016 to May 201715,17.

Analysis Method

Kolmogorov-Smirnov test was used to measure 
normality in demographic variables and neuro-
psychological test-scores. Since most of the test-
scores, age and MPE did not have a normal distri-
bution, the Wilcoxon rank-sum test was employed 
to check there were no differences in age or MPE. 
Chi-square test was utilized to analyze qualitative 
variables. The Wilcoxon rank-sum test was used to 
estimate difference between the groups in each of 
the 25 raw tests-scores.

Using the normative data from Arango-Laspril-
la and Rivera15, raw scores were transformed into 
z-scores  and percentiles. Percentiles were used to 
estimate the quantity of low-scores at various cut-
off: below the 25th, 16th, 10th, 5th and 2nd. Z-scores ( ) 
were used to design four different cognitive domains 
( )24,25 using Stouffer’s Z-method: learning and 
memory (5 test-scores), language (10 test-scores), 
executive function (6 test-scores), and speed pro-
cessing (4 test-scores; see Appendix A). 

For all comparisons analyses effect size ( ) for 
non-parametric test were estimated ( =| |⁄ ; 
Field et al., 2012, p. 665) with the cutoff-point of 
0.20, 0.50, and 0.80 as small, medium and large 
effect sizes, respectively26although not compre-
hensive, presentation of required sample sizes is 
provided. Effect-size indexes and conventional val-
ues for these are given for operationally defined 
small, medium, and large effects. The sample sizes 
necessary for .80 power to detect effects at these 
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levels are tabled for 8 standard statistical tests: (1. In 
Chi-square test case, effect size was estimate using 
Phi Correlation Coefficient (φ).

For neuropsychological battery discrimination 
between ID and HC children, a series of Receiv-
er Operating Characteristics (ROC curve) study 
were guided using the quantity of low-scores to 
each cutoff-point and cognitive domain. The area 
under the curve (AUC) was examined to calcu-
late the accuracy of the ROC curve, which has 
two associated indices to maintain accuracy and 
minimize differences between sensitivity and 
specificity. Furthermore, Youden Index (  and In-
dex of Union (IU) were analyzed in order to de-
fine the optimal cutoff-point for the 10th and the 
5th percentiles, regarding the number of low-
scores, to discriminate ID or HC participants. IU 
shows the optimal cutoff-point ( ) that has the 

maximum values of sensitivity and specificity, min-
imizing the differences between them27. The for-
mula is . 
Regarding Youden28, it is used to measure how ef-
fective a diagnostic marker is and makes it pos-
sible to select an optimal cut-off point. Its value 
ranges from 0 to 1 and it is described as follows: 

. All analyzes were 
performed using R project 4.0.529. The pROC pack-
age30 was used for analyze ROC curves.

RESULTS

Wilcoxon rank-sum tests showed that individ-
uals with ID have a statistically significant lower 
performance on 24 of the 25 neuropsychological 
raw test-scores relative to HC (see Table 2). The 
greatest difference was observed on the TAMV-I 
(memory delay; p<.001; r=0.83) and the smallest 

Table 2. Comparison between HC and ID groups on neuropsychological test scores.

Test-Score Group Median Min. Max. W p value Effect 
size (r)

PPVT-III
HC 108.0 27 159

9227.5 <.001 .82†††

ID 27.0 7 53

SDMT
HC 29.0 8 75

9123.5 <.001 .80†††

ID 5.0 0 23

TMT-A
HC 31.0 12 137

579.5 <.001 .73†††

ID 89.0 29 230

TMT-B
HC 62.5 10 280

1022.5 <.001 .65†††

ID 163.0 63 362
ROCF
copy

HC 30.0 10 36
6947 <.001 .41††

ID 21.5 3 36
ROCF
memory

HC 15.0 1 34
6850.5 <.001 .39††

ID 8.5 0 26

M-WCST Categories
HC 4.0 0 6

6749.5 <.001 .38††

ID 3.0 0 6.

M-WCST Perseveration errors
HC 4.0 0 38

2247 <.001 .43††

ID 9.0 0 32
M-WCST 
Total errors

HC 15.0 0 42
4138 0.18 .09

ID 17.5 2 36

Token Test
HC 32.0 16 36

8565 <.001 .70†††

ID 21.0 3 33

Stroop words
HC 70.5 24 111

6934.5 <.001 .41††

ID 53.5 21 90

Stroop colors
HC 45.0 24 80

7556.5 <.001 .52†††

ID 32.0 9 61

Stroop Interference
HC -1.0 -22.0 19

5944 .001 .23†

ID -3.5 -14.91 5
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on M-WCST (total errors; p=.18; r=0.09). The 52.0% 
of effect sizes were medium and 40.0% large.

The conversion of raw scores into percentiles 
was done using Colombian normative data17. The 
Wilcoxon rank-sum test showed significant dissimi-
larities in the distributions of quantity of low-scores 
between the ID and HC participants (p’s<.001; see 
Table 3). Here, the ID group presented a higher 
quantity of low-scores at every percentile cut-off 
(25th, 16th, 10th, 5th and 2nd). For instance, at the <10th 
percentile cut-off, the ID sample had a median of 11 
low-scores, in contrast to the HC group which had 
a median of 1 low-score. Large effect sizes (r >.89) 
were shown in all measurements. Good accuracy in 
discriminating between individuals with ID and HC 

at each cut-off point (25th percentile [AUC=. 949; 
CI95%=.923, .970], 16th [AUC=.961; CI95%=.939, .979], 
10th [AUC=.975; CI95%=.958, .990], 5th [AUC=.980; 
CI95%=.962, .995], and 2nd [AUC=.988; CI95%=.975, 
.997]) was demonstrated with the AUCs values (see 
Table 3 and Figure 1).

The  and IU were used to calculate the optimal 
cutoff-point to discriminate between HC and ID 
subjects, based on the quantity of low-scores (see 
Table 4). The results revealed that the optimal cut-
off-points for the 5th percentile were ≥3 and ≥4, al-
though the IU showed that the best cutoff-point 
was ≥3 (Sensitivity=.985 and Specificity=.917). The 
optimized cutoff-point for the 10th percentile was 
≥5 (Sensitivity=.924 and Specificity=.932).

Table 2. Comparison between HC and ID groups on neuropsychological test scores.
(continuation),

Test-Score Group Median Min. Max. W p value Effect 
size (r)

Stroop Word-Color
HC 25.0 7 53

7388.5 <.001 .49††

ID 16.0 3 34

VFT Letter F
HC 5.0 1 16

6834.5 <.001 .40††

ID 3.0 0 11

VFT Letter A
HC 6.0 0 19

6924.5 <.001 .41††

ID 4.0 0 11

VFT Letter S
HC 6.0 1 16

6840 <.001 .39††

ID 4.0 0 10

VFT Letter M
HC 6.0 0 14

6887 <.001 .40††

ID 4.0 0 11

VFT Letter R
HC 6.0 1 13

7236 <.001 .46††

ID 3.0 0 9

VFT Letter P
HC 7.0 0 18

7332 <.001 .48††

ID 4.0 0.00 12

VFT Animals
HC 13.0 1.00 24

8052.5 <.001 .61†††

ID 7.0 1.00 16

VFT Fruits
HC 10.0 2.00 18

7278 <.001 .47††

ID 7.0 0.00 15
TAMV-I 
Free recall

HC 30.0 13.00 44
7948.5 <.001 .59†††

ID 19.5 2.00 33
TAMV-I
Memory delay

HC 30.0 9.00 44
9275.5 <.001 .83†††

ID 10.0 0.00 12

TAMV-I
Recognition

HC 12.0 1.00 12
8659.5 <.001 .74†††

ID 2.0 0.00 12
Note: HC = Healthy Control; ID = Intellectual Disability; Min = Minimum; Max = Maximum; M-WCST = Modified Wisconsin Cart Sorting Test; 
ROCF = Rey-Osterrieth Complex Figure; SDMT = Symbol Digit Modalities Test; TMT = Trail Making Test; VFT = Verbal Fluency; PPVT-III =Test 
Peabody Picture Vocabulary Test; Stroop = Stroop Color and Word Test; TAMV-I = Learning and Verbal Memory Test.† = Small effect, †† = 
Medium effect; ††† = Large effect
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Table 3. Comparison between groups on the number of test scores falling below specified percentile cutoffs and associated 
ROC Curve characteristics.

Cutoff Group Median Min. Max. W p value Effect 
size (r)

ROC

AUC Lower 
bound

Upper 
bound

<25th percentile
HC 4 0 24

893.5 <.001 .89††† .949 .923 .970
ID 16.5 0 23

<16th percentile
HC 3 0 23

683.0 <.001 .92††† .961 .939 .979
ID 13 0 13

<10th percentile
HC 1 0 37

435.5 <.001 .95††† .975 .958 .990
ID 11 0 13

<5th percentile
HC 1 0 60

343.5 <.001 .96††† .980 .962 .994
ID 9 0 15

<2nd percentile
HC 0 0 76

215.0 <.001 .98††† .988 .975 .997
ID 7 0 21

Note: HC = Healthy Control; ID = Intellectual Disability; Min = Minimum; Max = Maximum; ††† = Large effect; Lower bound and upper bound refer to the 
95% confidence intervals of the AUC.

Figure 1. ROC Curve and AUCs of the 16th, 10th, 5th and 2nd low scores. 
Note: a) ROC curve and AUC of the 16th percentile; b) ROC curve and AUC of the 10th percentile; c) ROC curve and AUC of 

the 5th percentile; d) ROC curve and AUC of the 2nd percentile
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As for the cognitive domains, all showed signifi-
cant differences in the results (see Table 5) between 
groups (executive functions [W=7878; p<.001; 
r=0.575]); (language [W=8472; p<.001; r=0.682]); 
(learning and memory [W=9290; p<.001; r=0.828]); 
(Speed Processing [W=9034; p<.001; r=0.782]), 
where ID group presented lower z-scores compared 
to the HC subjects (see Figure 1). For each cogni-
tive domain, the AUCs suggested high precision in 
discriminating between individuals with ID and HC 
(AUC’s >.905, CI95%=.860 - .951; see Figure 2).

DISCUSSION

This study aimed to validate Norma-Latina battery 
for an ID group from Colombia, and how their profile 

compares with their respective non-clinical counter-
parts. To our knowledge, this is the first validation of 
a neuropsychological battery for this particular clini-
cal population in LA. 

Analyses revealed children with ID performed sig-
nificantly worse than HC on 24 of the 25 measures. 
Therefore, this significant discrepancy shows that al-
most all cognitive measures of Norma-Latina could be 
helpful in discriminating between ID and HC samples.

The most significant difference was seen on the 
TAMV-I Memory delay score. When considering the 
cognitive domains, learning and memory scores 
had also the largest effect sizes, when compared 
to the other cognitive domains. This appears to 

Table 4. Cut-points and associated sensitivity and specificity values.

Threshold (c)
<5th percentile <10th percentile

Se Sp J IU Se Sp J IU

≥2 .992 .864 0.856 0,128 .992 .659 0.652 0.333

≥3 .985 .917 0.902 0.068 .992 .765 0.758 0.227

≥4 .947 .947 0.894 0.066 .962 .856 0.818 0.132

≥5 .848 .962 0.810 0.150 .924 .932 0.856 0.094

≥6 .742 .985 0.727 0.243 .841 .962 0.803 0.147

≥7 .629 .985 0.614 0.356 .773 .977 0.750 0.205

Note: Se = Sensitivity; Sp = Specificity; J =Youden index; IU = Index of Union.

Table 5. Average performance between groups by cognitive domain and associated ROC Curve characteristics.

Domain Group Mean (SD) Median W Sig. Effect 
size (r)

ROC

AUC Lower 
bound

Upper 
bound

Executive 
Function

HC -0.04 (1.49) 0.01
7878 < .001 .575††† .845 .788 .902

ID -2.32 (1.83) -2.08

Language
HC 0.09 (1.95) -0.06

8472 < .001 .682††† .909 .863 .954
ID -4.30 (2.89) -4.08

Learning and 
Memory

HC 4.81 (2.00) 5.13
9290 < .001 .828††† .996 .991 1.000

ID -3.12 (1.82) -3.04

Speed 
Processing

HC -0.32 (1.34) -0.05
9034 < .001 .782††† . 969 .944 .994

ID -4.92 (2.32) -4.47

Note: HC = Healthy Control; ID = Intellectual Disability; SD = Standard Deviation; †† = Medium effect; ††† = Large effect.
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be consistent with literature that highlights verbal 
memory impairments in ID syndromes7,31educa-
tional, and social opportunities. Despite this, there 
is a paucity of research into effective treatments 
for this population. Notably, one of the most sup-
ported of psychological therapies, cognitive be-
haviour therapy (CBT, which limits the acquisition 
of other explicit cognitive-related skills.

In addition, other large effect sizes were seen 
on PPVT-III, SDMT, TMT A-B, a semantic fluency 
task (animals), Token Test, and Stroop Colors. Me-
dium effect sizes were seen on the ROCF Copy and 
Memory, M-WCST Categories and Perseveration 
errors, Stroop Words and Word-Color, all letter 
fluency and fruits category measures. A small ef-
fect size was observed on the Stroop Interference.

The only test-score that was not significantly dif-
ferent between groups was the M-WCST total errors. 

Similarly, regarding cognitive domains, despite having 
all large effects, the executive function scores were 
the smallest relative difference when compared with 
the other cognitive domains. It seems some specif-
ic executive function measures are the ones that 
relatively discriminate the least. This could be due 
to the magnitude and type of executive skills that 
may differ between different ID syndromes, which at 
the same time result in heterogeneity of function-
ing within this disorder32. This inconsistency was also 
evaluated by Danielsson et al.33, who suggested that 
switching abilities were not significantly different 
when compared with other executive function tasks, 
such as inhibition, working memory, and planning. 

Therefore, memory and learning, speed pro-
cessing, and language domain scores were the ones 
that provided the most distinct scores of the Nor-
ma-Latina battery in the ID profile. These results 
can provide the professionals with valid information 

Figure 2. ROC Curve and AUCs of the four cognitive domains. 
Note: a) ROC curve and AUC of the Executive functions; b) ROC curve and AUC of the Learning and Memory; c) ROC curve 

and AUC of the Language; d) ROC curve and AUC of the Speed Processing.
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on which are the best measures to be elected and 
differential diagnosis. 

Analyses on the prevalence of low-scores give 
objective information about interpreting test per-
formance, in order to reduce the likelihood of 
false positives in HC. According to the results, it 
was very unlikely for HC children to have a score $ 
2 standard deviations from the mean level of per-
formance on the Norma-Latina battery. However, 
regarding children with ID, a greater quantity of 
low-scores were seen at different threshold levels. 
For example, the HC group obtained a median of 
1 low-score below the 10th and 5th percentiles, and 
no low-scores below the 2nd percentile. However, 
the ID group presented a median of 11 low-scores 
below the 10th percentile, a median of 9 low-scores 
below the 5th percentile, and a median of 7 low-
scores below the 2nd percentile threshold. Even 
considering a less conservative threshold, such as 
the 25th percentile, children with ID had a median 
of 16.5 low-scores versus a median of 4 in HC chil-
dren. Moreover, base rates at various cutoff-points 
and performance by domain were indicative that 
this Norma-Latina battery has a strong ability to 
discriminate between ID and HC. Optimal discrim-
ination in terms of sensitivityand specificitycan be 
found having ≥5 scores below the 10th percentile 
or ≥3 scores below the 5th percentile. Therefore, 
these base rate analyses can also be used as an in-
terpretation tool to reduce the risk to misinterpret 
low test-scores in HC, and assist in the differential 
diagnosis of ID profiles. 

These results support the use and applicability 
of the Norma-Latina battery for Colombian chil-
dren with ID. Neuropsychologists now count with 
many statistical measures to evaluate children with 
possible ID, describe their cognitive profile, and es-
tablish with high levels of specificity and sensitivi-
ty the likelihood of the diagnostic conclusions. The 
provided statistics offer a useful tool to validate 
cognitive profiles, in order to assist in intervention 
for practical skills in terms of the academic func-
tioning, social development, and QoL of these in-
dividuals. Furthermore, this is the first study that 
evaluates the validity and applicability of a battery 
and the profile of children with ID in LA. 

Strengths, Limitations, and Future Directions
One of the strengths of this study is that it match-
es the ID group and co-norms it with an HC sam-
ple. Also, descriptive and inferential statistical 
analyses were used to describe those references 
in terms of standard deviations from means and 
percentiles from individual subtests, effect sizes, 
base rates, and the optimal specificity and sensi-
tivity for the better identification of the ID group.

In addition, because the ID sample did not dif-
ferentiate between known genetic disorders and 
ID severity, this sample was representative of the 
broad ID Colombian population that may be en-
countered in clinical practice. Consequently, steps 
to match the groups on age, sex, and MPE were 
strictly established for comparative analyses. 

However, this may also yield limitations. First, 
this study was conducted in Colombia. Because 
of the variability seen on Norma-Latina measures 
across other LA samples15,34, it is likely that these 
results, particularly base rates, cannot be general-
ized to children from other countries. Finally, the 
ID group was established according to their perfor-
mance on a specific intelligence battery, and not on 
the etiology. Therefore, different conditions asso-
ciated with ID (i.e., Down and Williams Syndromes) 
may present distinct and unique profiles32,35. 

Therefore, future studies should focus on under-
standing whether distinctive neuropsychological 
profiles are seen in different ID groups. Moreover, 
this study should be replicated with other LA sam-
ples to better understand the use and generality of 
Norma-Latina tests with ID. Additionally, the use of 
an adaptive measure would also be recommend-
ed to explore the relation of these measures with 
functional daily living skills that are often impaired 
in ID. This recommendation would assist in measur-
ing the efficacy of intervention programs target-
ing cognitive profiles with children with ID across 
development. 

Clinical Implications 

Norma-Latina battery discriminates between ID 
and HC groups. This study provides compelling 
support for its utility in the assessment of ID, in 
order to assist in diagnosis, and target cognitive 



32 Revista Iberoamericana de Neuropsicología    Vol. 9, No. 1, enero-junio, 2026.

Funding
This article has not received financial support.

REFERENCES 

1.  American Association on Intellectual and Developmental Disabilities. Definition [Internet]. 2018. Avail-
able from: https://www.aaidd.org/intellectual-disability/definition

2.  Oner O, Kahilogullari AK, Acarlar B, Malaj A, Alatas E. Psychosocial and cultural needs of children with 
intellectual disability and their families among the Syrian refugee population in Turkey. Journal of Intel-
lectual Disability Research. 2020 Aug 1;64(8):644–56. 

3.  Williams K, Jacoby P, Whitehouse A, Kim R, Epstein A, Murphy N, et al. Functioning, participation, and 
quality of life in children with intellectual disability: an observational study. Developmental Medicine & 
Child Neurology. 2021 Jan 1;63(1):89–96. 

4.  Staunton E, Kehoe C, Sharkey L. Families under pressure: stress and quality of life in parents of children with 
an intellectual disability. Irish Journal of Psychological Medicine. 2020/02/28 ed. 2023;40(2):192–9. 

5.  Palmqvist L, Danielsson H, Jönsson A, Rönnberg J. Cognitive abilities and life experience in everyday 
planning in adolescents with intellectual disabilities: Support for the difference model. Journal of Intellec-
tual Disability Research. 2020 Mar 1;64(3):209–20. 

6.  Stadskleiv K. Cognitive functioning in children with cerebral palsy. Developmental Medicine & Child 
Neurology. 2020 Mar 1;62(3):283–9. 

7.  Hronis A, Roberts L, Kneebone II. A review of cognitive impairments in children with intellectual disabilities: Im-
plications for cognitive behaviour therapy. British Journal of Clinical Psychology. 2017 June 1;56(2):189–207. 

8.  Gligorović M, Buha Ðurović N. Inhibitory control and adaptive behaviour in children with mild intellec-
tual disability. Journal of Intellectual Disability Research. 2014 Mar 1;58(3):233–42. 

9.  Kover Sara T. Distributional Cues to Language Learning in Children With Intellectual Disabilities. Lan-
guage, Speech, and Hearing Services in Schools. 2018 Aug 14;49(3S):653–67. 

10.  MacDuffie KE, Munson J, Greenson J, Ward TM, Rogers SJ, Dawson G, et al. Sleep Problems and Tra-
jectories of Restricted and Repetitive Behaviors in Children with Neurodevelopmental Disabilities. Jour-
nal of Autism and Developmental Disorders. 2020 Nov 1;50(11):3844–56. 

11.  Whitney DG, Shapiro DN, Peterson MD, Warschausky SA. Factors associated with depression and anxiety in 
children with intellectual disabilities. Journal of Intellectual Disability Research. 2019 May 1;63(5):408–17. 

12.  Fluss J, Lidzba K. Cognitive and academic profiles in children with cerebral palsy: A narrative review. An-
nals of Physical and Rehabilitation Medicine. 2020 Oct 1;63(5):447–56. 

13.  Shields RH, Kaat AJ, McKenzie FJ, Drayton A, Sansone SM, Coleman J, et al. Validation of the NIH Tool-
box Cognitive Battery in intellectual disability. Neurology. 2020 Mar 24;94(12):e1229–40. 

14.  Frey GC, Stanish HI, Temple VA. Physical Activity of Youth with Intellectual Disability: Review and Re-
search Agenda. Adapted Physical Activity Quarterly. 2008 Apr 1;25(2):95–117. 

15.  Rivera D, Arango-Lasprilla JC. Methodology for the development of normative data for Spanish-speak-
ing pediatric populations. NeuroRehabilitation. 2017 Jan 1;41(3):581–92. 

skills for intervention. Norma-Latina battery pro-
vides feasible and accessible measures for clinical 
use in Colombia. The development of additional 

research protocols would be necessary to eval-
uate the differentiability of this battery in other 
clinical populations and across different countries. 



Norma-Latina neuropsychological battery: a validation of a tool for children with Intellectual Disability... 33

16.  Celeste PM, Esteban VP, Mariana L, María José GB, Florencia B, Christy E, et al. Continuous perfor-
mance test in children with intellectual disability and attention deficit hyperactivity disorder. Applied 
Neuropsychology: Child. 2019 July 3;8(3):246–52. 

17.  Arango-Lasprilla JC, Rivera D, Olabarrieta-Landa L. Neuropsicología infantil [Pediatric Neuropsychol-
ogy]. Manual Moderno; 2017. 

18.  Wechsler D. Escala de Inteligencia de Wechsler para niños (WISC-IV). Madrid: TEA Ediciones S.A.; 2005. 
19.  Brown L, Sherbenou RJ, Johnsen SK. Test de Inteligencia No Verbal: TONI-2. TEA Ediciones; 2009. 
20.  Kovacs M. Children’s Depression Inventory. CDI, Manual/Multi-Health Systems Inc. 1992; 
21.  Bush K. The AUDIT Alcohol Consumption Questions (AUDIT-C)An Effective Brief Screening Test for Prob-

lem Drinking. Arch Intern Med. 1998 Sept 14;158(16):1789. 
22.  Arango-Lasprilla JC, Stevens L, Morlett Paredes A, Ardila A, Rivera D. Profession of neuropsychology in 

Latin America. Applied Neuropsychology: Adult. 2017 July 4;24(4):318–30. 
23.  Guardia-Olmos J, Pero-Cebollero M, Rivera D, Arango-Lasprilla JC. Methodology for the development 

of normative data for ten Spanish- language neuropsychological tests in eleven Latin American coun-
tries. NeuroRehabilitation. 2015;37(4):493–9. 

24.  Benito-Sánchez I, Gonzalez I, Oliveras-Rentas RE, Ferrer-Cascales R, Romero-García I, Restrepo Botero 
JC, et al. Prevalence of Low Scores on Executive Functions Tests in a Spanish-Speaking Pediatric Popula-
tion from 10 Latin American Countries and Spain. null. 2020 May 18;45(4):200–10. 

25.  Benito-Sánchez I, Ertl MM, Ferrer-Cascales R, Oltra-Cucarella J, Ibáñez-Alfonso JA, Saracostti Schwartz-
man M, et al. Multivariate Base Rates of Low Scores on Tests of Learning and Memory among Span-
ish-Speaking Children. Developmental Neuropsychology. 2020 May 18;45(4):189–99. 

26.  Cohen J. A power primer. Psychological Bulletin. 1992;112(1):155–9. 
27.  Unal I. Defining an Optimal Cut-Point Value in ROC Analysis: An Alternative Approach. Yoshida H, edi-

tor. Computational and Mathematical Methods in Medicine. 2017 May 31;2017:3762651. 
28.  Youden WJ. Index for rating diagnostic tests. Cancer. 1950 Jan 1;3(1):32–5. 
29.  R Core Team. R: A Language and Environment for Statistical Computing [Internet]. Vienna, Austria: R 

Foundation for Statistical Computing; 2020. Available from: https://www.R-project.org/
30.  Robin X, Turck N, Hainard A, Tiberti N, Lisacek F, Sanchez JC, et al. pROC: an open-source package for 

R and S+ to analyze and compare ROC curves. BMC Bioinformatics. 2011 Mar 17;12(1):77. 
31.  Van der Molen MJ, Van Luit JEH, Jongmans MJ, Van der Molen MW. Memory profiles in children with 

mild intellectual disabilities: Strengths and weaknesses. Research in Developmental Disabilities. 2009 
Nov 1;30(6):1237–47. 

32.  Carney DPJ, Brown JH, Henry LA. Executive function in Williams and Down syndromes. Research in De-
velopmental Disabilities. 2013 Jan 1;34(1):46–55. 

33.  Danielsson H, Henry L, Messer D, Rönnberg J. Strengths and weaknesses in executive functioning in chil-
dren with intellectual disability. Research in Developmental Disabilities. 2012 Mar 1;33(2):600–7. 

34.  Rivera D, Olabarrieta-Landa L, Van der Elst W, Gonzalez I, Ferrer-Cascales R, Peñalver Guia AI, et al. 
Regression-based normative data for children from Latin America: Phonological verbal fluency letters M, 
R, and P. Assessment. 2021;28:264–76. 

35.  Raitano Lee N, Maiman M, Godfrey M. Chapter One - What can Neuropsychology Teach Us About In-
tellectual Disability?: Searching for Commonalities in the Memory and Executive Function Profiles Asso-
ciated With Down, Williams, and Fragile X Syndromes. In: Hodapp RM, Fidler DJ, editors. International 
Review of Research in Developmental Disabilities [Internet]. Academic Press; 2016. p. 1–40. Available 
from: https://www.sciencedirect.com/science/article/pii/S2211609516300136



34 Revista Iberoamericana de Neuropsicología    Vol. 9, No. 1, enero-junio, 2026.

APPENDIX A
Relationship between the four cognitive domains and its neuropsychological tests.

Cognitive Domain Number of 
test-score Classification of the tests

Executive Function n = 6

TMT-B
Stroop

Total words and colors
Interference
M-WCST

Correct categories
Perseverative errors

Total errors

Learning and Memory n = 5

ROCF 
Copy 

Immediate memory
TAMV-I 

Free recall
Memory delay 

Recognition

Language n = 10

PPVT-III
Token Test

VFT
 f/a/s/m/r/p/animals/fruits

Speed Processing n = 4

SDMT
TMT-A
Stroop

Total Colors
Total words

Note: Rey-Osterrieth Complex Figure (ROCF), Learning and Verbal Memory Test (TAMV-I), Modified Wisconsin Card Sorting 
Test (M-WCST), Shortened version of Token Test, Stroop Color and Word Test, Peabody Picture Vocabulary Test (PPVT-III), Verbal 
Fluency Test (VFT), Symbol Digit Modalities Test (SDMT), Trail Making Test.
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en los que fueron aplicadas. También se analizaron 
las características de las poblaciones intervenidas, 
así como los retos y limitaciones enfrentadas du-
rante su implementación (11).

Consideraciones Éticas: 

Esta investigación se considera sin riesgo, ya que 
nos basamos en una investigación documental, 
por lo que no modificamos ni manipulamos varia-
bles, artículo 11 literal A de la Resolución 08430 de 
1993 del Ministerio de Salud (18).

RESULTADOS

En el análisis de los datos, se revisó exhaustiva-
mente la información recopilada para identificar 
variables y relaciones en el contexto de las estra-
tegias neuropedagógicas aplicadas a docentes y 
su impacto en las habilidades escolares de estu-
diantes de básica primaria.

La búsqueda se enfocó en reconocer barreras y 
factores potenciadores en su implementación. La 
aplicación de los criterios de inclusión y exclusión 
permitió filtrar la información, descartando docu-
mentos no relevantes. Los resultados describen las 
estrategias más utilizadas y sus efectos, así como 
los inconvenientes y limitaciones en su ejecución.

Resultados y Análisis

Siguiendo los parámetros establecidos en el mé-
todo PRISMA para la selección y depuración de 
información, se obtuvo un total de 73 documen-
tos iniciales. Tras la identificación de duplicados, 
se eliminaron 5 registros, reduciendo la muestra a 
68 documentos. Posteriormente, en el proceso de 
clasificación y evaluación de relevancia, se exclu-
yeron 34 artículos por no cumplir con los criterios 
establecidos. Como resultado, 29 documentos 
fueron avalados para la fase de elegibilidad, de los 
cuales, tras un análisis más detallado, se incluye-


