
Psychological Medicine

cambridge.org/psm

Original Article

Cite this article: Bosch R, Pagerols M, Rivas C,
Sixto L, Bricollé L, Español-Martín G, Prat R,
Ramos-Quiroga JA, Casas M (2022).
Neurodevelopmental disorders among
Spanish school-age children: prevalence and
sociodemographic correlates. Psychological
Medicine 52, 3062–3072. https://doi.org/
10.1017/S0033291720005115

Received: 31 July 2020
Revised: 23 October 2020
Accepted: 4 December 2020
First published online: 13 January 2021

Key words:
Adolescents; children; DSM;
neurodevelopmental disorders; prevalence;
school-based sample

Author for correspondence:
Mireia Pagerols,
E-mail: mpagerolst@uoc.edu

© The Author(s), 2021. Published by
Cambridge University Press

Neurodevelopmental disorders among Spanish
school-age children: prevalence and
sociodemographic correlates

Rosa Bosch1,2,3,4, Mireia Pagerols1,2 , Cristina Rivas1,2, Laura Sixto1,2,

Laura Bricollé1,2, Gemma Español-Martín1,2,3, Raquel Prat1,2,

Josep A. Ramos-Quiroga1,2,3,4 and Miquel Casas1,2,3,4,5

1Servei de Psiquiatria, Vall d’Hebron Hospital Universitari, Barcelona, Spain; 2Grup de Psiquiatria, Salut Mental i
Addiccions, Vall d’Hebron Institut de Recerca (VHIR), Vall d’Hebron Hospital Universitari, Barcelona, Spain;
3Departament de Psiquiatria i Medicina Legal, Universitat Autònoma de Barcelona, Bellaterra, Spain; 4CIBER de
Salud Mental (CIBERSAM), Instituto de Salud Carlos III, Madrid, Spain and 5UTAE Research Program, Hospital Sant
Joan de Déu Barcelona, Barcelona, Spain

Abstract

Background. Prevalence estimates of neurodevelopmental disorders (ND) are essential for
treatment planning. However, epidemiological research has yielded highly variable rates across
countries, including Spain. This study examined the prevalence and sociodemographic corre-
lates of ND in a school sample of Spanish children and adolescents.
Methods. The Child Behaviour Checklist/Teacher’s Report Form/Youth Self-Report and the
Conners’ Rating Scales were administered for screening purposes. Additionally, teachers pro-
vided information on reading and writing difficulties. Subjects who screened positive were
interviewed for diagnostic confirmation according to the Diagnostic and Statistical Manual
of Mental Disorders criteria. The final population comprised 6834 students aged 5–17.
Multivariate analyses were performed to determine the influence of gender, age, educational
stage, school type, socioeconomic status (SES), and ethnicity on the prevalence estimates.
Results. A total of 1249 (18.3%) subjects met criteria for at least one ND, although only 423
had already received a diagnosis. Specifically, the following prevalence rates were found: intel-
lectual disabilities (ID), 0.63%; communication disorders, 1.05%; autism spectrum disorder
(ASD), 0.70%; attention-deficit/hyperactivity disorder (ADHD), 9.92%; specific learning
disorder (SLD), 10.0%; and motor disorders, 0.76%. Students of foreign origin and from
low SES evidenced higher odds of having ID. Boys were more likely to display ASD or a
motor disorder. Age, SES, and ethnicity were significant predictors for SLD, while communi-
cation disorders and ADHD were also associated with gender.
Conclusions. The prevalence of ND among Spanish students is consistent with international
studies. However, a substantial proportion had never been previously diagnosed, which
emphasise the need for early detection and intervention programmes.

According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5; American Psychiatric Association, 2013), neurodevelopmental disorders (ND) com-
prise intellectual disabilities (ID), communication disorders, autism spectrum disorder (ASD),
attention-deficit/hyperactivity disorder (ADHD), specific learning disorder (SLD), and motor
disorders. These conditions initiate during the early life period and affect normal develop-
ment, producing delays in the expected social, emotional, language, cognitive, and/or
movement milestones. Therefore, children with unrecognised ND are more likely to underper-
form academically, experience social difficulties, emotional, and behavioural problems, which
may result in low educational achievement, school dropout, unemployment, and poorer men-
tal health in adulthood (Dockrell & Hurry, 2018). Given that early intervention has been
shown to improve school performance, behaviour, social interactions, cognitive, and motor
skills (DuPaul, Kern, Caskie, & Volpe, 2015; Petrenko, 2013; Rosenberg, Maeir, Yochman,
Dahan, & Hirsch, 2015), timely identification and treatment of subjects at risk should be
prioritised to enhance long-term outcomes and allow for a proper development.

In this sense, prevalence estimates of ND in children and adolescents are essential to pro-
vide adequate educational, social and medical services, and to evaluate the effectiveness of
future interventions. However, epidemiological research has yielded highly variable rates
worldwide, ranging from 0.60% to 1.40% for ID (Westerinen et al., 2017), 3.00% to 16.0%
for communication disorders (Rosenbaum & Simon, 2016), 0.60% to 1.00% for ASD
(Fombonne, 2009; Hill, Zuckerman, & Fombonne, 2014), 5.90% to 7.10% for ADHD
(Willcutt, 2012), 5.00% to 15.0% for SLD (American Psychiatric Association, 2013), and
4.00% to 20.0% for motor disorders (Cubo et al., 2011; Delgado-Lobete, Santos-Del-Riego,
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Pértega-Díaz, & Montes-Montes, 2019). This heterogeneity in
estimates is mainly due to methodological differences among
studies, such as the diagnostic criteria, measurement tools, and
source of information used. Additionally, the prevalence of ND
varies across many sociodemographic factors, including gender,
age, socioeconomic status (SES), and ethnicity, although results
have been inconsistent (Bax, Bard, Cuffe, McKeown, &
Wolraich, 2019; Delgado-Lobete et al., 2019; Dockrell & Hurry,
2018; Durkin et al., 2017; Fortes et al., 2016; Jiménez et al.,
2011; McGuire, Tian, Yeargin-Allsopp, Dowling, & Christensen,
2019; Werling & Geschwind, 2013; Willcutt, 2012).

Further research is also warranted to determine the prevalence
and distribution of ND in Spain, since prevalence studies are
scarce, almost all of them have focused on a specific disorder,
the published findings are conflicting, with a wide range in
reported rates, and sociodemographic correlates other than
gender or age have received little attention (Carballal Mariño
et al., 2018; Catalá-López et al., 2012; Cuadro, von Hagen, &
Costa Ball, 2017; Cubo et al., 2011; Delgado-Lobete et al., 2019;
Fortea, Escandell, & Castro, 2013; García-Mateos, Mayor Cinca,
de Santiago Herrero, & Zubiauz de Pedro, 2014; González et al.,
2010; Jiménez et al., 2011; Linazasoro, Van Blercom, & Ortiz de
Zárate, 2006; Morales-Hidalgo, Roigé-Castellví, Hernández-
Martínez, Voltas, & Canals, 2018).

Considering this knowledge gap and the discrepant results
from other countries, the aims of the current research were (1)
to measure the prevalence of ND (i.e. ID, communication disor-
ders, ASD, ADHD, SLD, and motor disorders) in a school-based
population, and (2) to explore the influence of gender, age, edu-
cational stage, type of school, SES, and ethnicity on the prevalence
estimates.

Overall, this study provides, for the first time, the prevalence
rates of multiple ND and examines a wide variety of sociodemo-
graphic factors in 6834 Spanish children aged 5–17. In addition to
the large size and age range of the sample, we combine the admin-
istration of screening tools to different informants with standar-
dised diagnostic methods based on the DSM criteria for a
comprehensive case identification, which also surpass previous
investigations. Finally, the use of a school-based rather than a
clinical sample produces a more valid reflection of the broader
population and allows the detection of undiagnosed children.

Methods

Participants and procedure

The present study is part of a larger, ongoing research called
INSchool, aiming to identify children and adolescents’ mental
health problems in a school setting. Prior to the start of data
collection in 2011, the project was authorised by the Ministry of
Health and the Ministry of Education (Generalitat de Catalunya,
Spain), with the approval from the Ethics Committee of the Vall
d’Hebron Hospital Universitari, in Barcelona. In order to preserve
confidentiality, data were anonymised by allocating an identifying
code number to each student and all original questionnaires were
stored in a lock drawer accessible only by the principal investigator.
A two-stage procedure was applied over 6 academic years. First, 28
schools from seven different counties in Catalonia were contacted
and invited to participate after explaining the study to the school
staff. All of them accepted, which resulted in 10 418 eligible sub-
jects, with ages comprised between 5 and 17 years (i.e. first grade
of primary through fourth grade of secondary education).

Families were then informed and written consent was obtained
for 7272 children (participation rate = 69.8%), 2338 of whom
were at least aged 11 and also gave permission. Parents and teachers
of the students enrolled in this first phase received a questionnaire
about child’s mental health and functioning, including the Child
Behaviour Checklist (CBCL; Achenbach, 1991a)/Teacher’s Report
Form (TRF; Achenbach, 1991b) and the Conners’ Parent Rating
Scale-Revised: Short Form (CPRS-R:S; Conners, 1997)/Conners’
Teacher Rating Scale-Revised: Short Form (CTRS-R:S; Conners,
1997). Additionally, teachers provided information on reading
and writing difficulties through the Protocol for Detection
and Management of Dyslexia. Educational Scope (PRODISCAT;
Col⋅legi de Logopedes de Catalunya, 2011), and children in second-
ary education, with ages over 11 years old, were asked to fill in
the Youth Self-Report (YSR; Achenbach, 1991c). According to
the manual for the Achenbach System of Empirically Based
Assessment, individuals with more than eight missing items on
the CBCL, TRF, or YSR were removed. On the other hand, we
excluded subjects with more than 20% missing values on the
CPRS-R:S/CTRS-R:S (i.e. >5 missing items), based on previous
publications (Chen et al., 2008). Thus, the final sample comprised
7180 pupils, who completed at least CBCL, TRF, YSR, CPRS-R:S, or
CTRS-R:S. Of them, 2644 were identified as potential cases in
accordance with the following criteria: (a) a T score ⩾70 on any
of the syndrome scales from the CBCL, TRF, or YSR; (b) a
T score ⩾70 on any of the subscales from the CPRS-R:S or
CTRS-R:S; (c) five or more high-risk indicators on the
PRODISCAT; or (d) a previous diagnosis of ND from a medical
professional. In the second phase of the project, subjects who
screened positive and provided consent (n = 2298) were interviewed
by trained psychiatrists and neuropsychologists for diagnostic con-
firmation. Specifically, psychiatric disorders were evaluated using
the Kiddie Schedule for Affective Disorders and Schizophrenia
Present and Lifetime version (K-SADS/PL; Kaufman et al., 1997).
Children with symptoms suggestive of ASD or communication dis-
orders were referred to a specialist for a definitive diagnosis. The
Wechsler Intelligence Scale for Children (WISC; Wechsler, 2003,
2014) was applied to identify ID. The presence of dyslexia was
determined based on the Battery for the Evaluation of Reading
Processes, Revised (PROLEC-R; Cuetos, Rodríguez, Ruano, &
Arribas, 2007) and Battery for the Evaluation of Reading
Processes in Junior and Senior High-School Students, Revised
(PROLEC-SE-R; Cuetos, Arribas, & Ramos, 2016), whereas dys-
graphia was established by administering the Test for the Analysis
of Reading and Writing (T.A.L.E.; Toro & Cervera, 1991), and
Battery for the Evaluation of Writing Processes (PROESC;
Cuetos, Ramos, & Ruano, 2002). In total, the second-phase popu-
lation included those students with a negative screening score and
those who underwent the diagnostic assessment (n = 6834).

Measures

Child behaviour checklist, teacher’s report form, and youth
self-report
The CBCL (Achenbach, 1991a), TRF (Achenbach, 1991b), and
YSR (Achenbach, 1991c) are standardised screening question-
naires internationally used to identify mental health problems
as reported by parents, teachers, and youth aged 11–18, respect-
ively. Symptoms are grouped into eight syndrome scales, namely:
Withdrawn, Somatic complaints, Anxious/Depressed, Social
problems, Thought problems, Attention problems, Delinquent
behaviour, and Aggressive behaviour. The T scores were
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computed for each participant according to gender and age, based
on the distribution of normative samples from the United States,
since no Spanish normative data are available for school-age chil-
dren. The 1991 edition of the CBCL/TRF/YSR used in the current
study and the 2001 version may be considered equivalent, since
correlations between the new and previous scales are very high
on most syndromes, and children obtain approximately the
same percentiles and T scores (Achenbach & Rescorla, 2001).

Conners’ parent rating scale-revised: short form and Conners’
teacher rating scale-revised: short form
The CPRS-R:S and CTRS-R:S (Conners, 1997) assess the fre-
quency of ADHD symptoms and related behaviours over the
last month through 27 and 28 items, respectively. Both question-
naires include the Oppositional, Cognitive problems/Inattention,
and Hyperactivity subscales, in addition to a global ADHD
index. Given that norms for Spanish children and adolescents
are unavailable, raw scores were converted to gender- and age-
adjusted T scores using the United States norms.

Protocol for detection and management of dyslexia. Educational
scope
The PRODISCAT (Col⋅legi de Logopedes de Catalunya, 2011) is a
protocol developed by the Speech Therapists Association of
Catalonia and aimed at teachers of preschool, primary and sec-
ondary education, and vocational training with the objective to
detect possible cases of dyslexia at an early stage. It consists of
18–44 items, depending on the educational stage, some of
which represent high-risk indicators that require intervention
(e.g. ‘He/she has a family history of reading and writing difficul-
ties’, ‘He/she has lexical access difficulties when speaking’, ‘He/she
makes many spelling mistakes compared to the class group’, ‘His/
her reading speed is slow compared to the class group’). The
remaining items indicate associated difficulties that may worsen
the symptomatology and that will need to be considered in the
intervention plan.

Kiddie schedule for affective disorders and schizophrenia
present and lifetime version
The K-SADS/PL (Kaufman et al., 1997) is a semi-structured inter-
view that assesses current and past psychopathology in school-age
children according to the DSM-IV-TR (American Psychiatric
Association, 2000). Specifically, it contains five diagnostic groups:
(1) affective disorders; (2) psychotic disorders; (3) anxiety dis-
orders; (4) ADHD and behavioural disorders; and (5) substance
abuse, tic, eating, and elimination disorders. The K-SADS/PL
was administered to parents and children/adolescents, separately.

Wechsler intelligence scale for children
The WISC is an individually administered intelligence test for
children aged 6–16 years. In addition to a global intelligence quo-
tient, the WISC-IV (Wechsler, 2003) measures four domains of
cognitive ability through the verbal comprehension, perceptual
reasoning, working memory, and processing speed indices,
whereas the fifth edition (WISC-V; Wechsler, 2014) separates
the perceptual reasoning factor into visual spatial and fluid
reasoning indices.

Battery for the evaluation of reading processes, revised
The PROLEC-R (Cuetos et al., 2007) is one of the most exten-
sively used instruments to assess reading performance in
Spanish children aged 6–12 years. The battery explores the

perceptual, lexical, syntactic, and semantic processes involved in
reading comprehension. Both reading accuracy and speed are
measured.

Battery for the evaluation of reading processes in junior and
senior high-school students, revised
The PROLEC-SE-R (Cuetos et al., 2016) evaluates the reading
ability and the underlying lexical, syntactic, and semantic pro-
cesses of adolescents from 12 to 18 years.

Test for the analysis of reading and writing
The T.A.L.E. (Toro & Cervera, 1991) allows to determine the gen-
eral level and specific characteristics of reading and writing in
children from first to fourth grade of primary school (6–10 years).

Battery for the evaluation of writing processes
The PROESC (Cuetos et al., 2002) aims to evaluate the main writ-
ing processes in children from third grade of primary to adoles-
cents in secondary education (8–15 years old).

Sociodemographic variables
Parents completed a questionnaire on sociodemographic data,
including child’s gender, age, and country of birth. They also pro-
vided information about their educational level, occupation, and
country of birth. Students who were not native Spanish or with
at least one foreign-born parent were considered of foreign origin.
Parents’ education and occupation were weighted to compute the
Hollingshead Four-Factor Index (Hollingshead, 2011), a measure
of SES ranging from 8 to 66, where higher scores reflect higher
SES.

Statistical analyses

All analyses were performed with SPSS 22.0. We present descrip-
tive statistics for the prevalence of ND, already-diagnosed cases,
and sociodemographic characteristics in the second-phase popu-
lation. Prevalence estimates were compared by gender (male,
female), age, educational stage (primary, secondary education),
type of school (public, private), SES, and ethnicity (native, foreign
origin) using the χ2 test for categorical variables and the Mann–
Whitney U test for continuous variables. Those variables found
to be significant in bivariate analyses were subsequently included
in multivariate logistic regression models to determine the
factors independently associated with each diagnostic category,
in accordance with previous publications (Fortes et al., 2016;
Goldfield & Hayes, 2012; Madsen et al., 2018). A two-sided
p value of 0.05 was set as significance level in all tests.

Results

Sample characteristics

Among the 28 participating schools, 25 were located in urban
regions with more than 5000 inhabitants and a population density
of above 600 inhabitants/km2 at the time of the study. The
rest were in villages with populations around 1400–3000 and
accounted for 2.03% (n = 139) of the second-phase sample.
Specifically, the majority of students (n = 4022, 58.8%) attended
schools from the Barcelona Metropolitan Area, including cities
such as Rubí (n = 1286, 18.8%), Sant Cugat (n = 1860, 27.2%),
and Barcelona (n = 876, 12.8%), which had an approximate popu-
lation of 75 700, 88 800, and 1 600 000, respectively. The sample
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comprised 3852 (56.4%) boys and 2982 (43.6%) girls with ages
ranging from 5 to 17 years (M = 9.40; S.D. = 2.87), 4720 (69.1%)
were primary students, and 3811 (55.8%) went to public schools.
Subjects had predominantly a Spanish background (80.7%),
although those of foreign origin were slightly over-represented
among schools placed in an urban environment (18.0% v.
12.1%). Students who were not born in Spain (n = 336) came
mostly from Spanish-speaking countries (n = 141), Russia (n =
50), China (n = 30), and Morocco (n = 20). In addition, 868 native
Spanish children were considered of foreign origin because they
had one (n = 497) or both (n = 371) foreign-born parents, the
majority of whom came from Latin America (n = 401) and
Morocco (n = 117). The average Hollingshead Four-Factor Index
in this sample was 43.4 (S.D. = 13.6), which corresponds to a
middle-class household income.

Prevalence rates and demographics

Previous diagnoses
Four hundred and twenty-three (6.19%) participants had received
a previous diagnosis of ND, including ID (0.35%), communica-
tion disorders (0.40%), ASD (0.51%), ADHD (3.92%), SLD in
reading or writing (2.69%), and motor disorders (0.22%). As
shown in Table 1, there were significant differences in the preva-
lence of already-diagnosed cases with regard to gender, age, edu-
cational stage, and type of school. Specifically, males [odds ratio
(OR) 2.17, 95% confidence interval (CI) 1.73–2.72, p < 0.001],
older children (OR 1.22, 95% CI 1.17–1.26, p < 0.001), and
students from private schools (OR 1.62, 95% CI 1.32–1.98,
p < 0.001) were more likely to report a clinically known ND,
according to the multivariate regression analysis. The association
with educational stage, however, did not remain significant in the
adjusted model.

Neurodevelopmental disorders
A total of 1249 (18.3%) subjects met criteria for at least one ND
based on the diagnostic assessment conducted in the second
phase of the study. Table 2 presents the patterns of prevalence
among the sociodemographic groups assessed. The multivariate
regression model showed that male gender, age, low SES, and
being of foreign origin were risk factors for a ND (Table 3).

Intellectual disabilities
Forty-three children were diagnosed with ID, resulting in a preva-
lence of 0.63%. Cases were equally distributed by gender, age,
educational stage, and type of school, although there were differ-
ences with regard to SES and ethnicity (Table 2). In particular, the
prevalence rate significantly decreased with SES, whereas students
of foreign origin evidenced higher odds of having ID when both
factors were taken into account (Table 3).

Communication disorders
Communication disorders were found in 72 (1.05%) participants.
As shown in Table 2, the prevalence was significantly different
across each of the sociodemographic groups compared, with the
exception of educational stage. At the adjusted analysis, foreign
origin was the strongest predictor, followed by being male, low
SES, and age. School type, on the contrary, did not show associ-
ation in the full model (Table 3).

Autism spectrum disorder
Forty-eight students were identified as having ASD, which repre-
sents a prevalence rate of 0.70%. Among all the assessed variables,
only gender was significantly associated with ASD (Table 2).
Specifically, the male to female ratio was 7:1 and boys had more
than five-fold higher odds of being diagnosed (Table 3).

Attention-deficit/hyperactivity disorder
The overall prevalence of children with ADHD was 9.92% (n = 678).
Of these, 47.8% (n = 324) met criteria for the combined presenta-
tion, 44.2% (n = 300) had the predominantly inattentive presenta-
tion, and 7.96% (n = 54) were diagnosed with the predominantly
hyperactive-impulsive presentation. Bivariate analyses indicated
that the relationship between school type and the diagnosis rates
was not significant. Conversely, boys, older children, students in sec-
ondary education, those from families with low SES, and children of
foreign origin appeared to have a higher prevalence of ADHD
(Table 2). Of these, gender, age, SES, and ethnicity were identified
as significant predictors in the multivariate regression model,
whereas educational stage was no longer associated with the disorder
(Table 3).

The same pattern of distribution across groups was noted for
the combined and predominantly inattentive presentations
(Table 4), although the results of the multivariate analyses differed
slightly. Boys (OR 1.84, 95% CI 1.44–2.35, p < 0.001), students from
families with low SES (OR 0.97, 95% CI 0.97–0.98, p < 0.001), and
those of foreign origin (OR 1.43, 95% CI 1.10–1.87, p = 0.008) were

Table 1. Prevalence of already-diagnosed ND by sociodemographic variables

Previous ND (N = 423, 6.19%)

n (%) M (S.D.) p

Gender

Male 314 (8.17) <0.001

Female 109 (3.66)

Age

Cases 11.0 (2.51) <0.001

Controls 9.29 (2.87)

Educational stage

Primary 215 (4.56) <0.001

Secondary 208 (9.87)

Type of school

Public 174 (4.58) <0.001

Private 249 (8.25)

SES

Cases 42.6 (13.7) NS

Controls 43.5 (13.6)

Ethnicity

Native 331 (6.01) NS

Foreign origin 85 (7.08)

ND, neurodevelopmental disorders; M, mean; S.D., standard deviation; SES, socioeconomic
status; NS, non-significant.
Prevalence estimates across sociodemographic variables were determined as the number of
cases divided by the total number of students in each subgroup.
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Table 2. Prevalence of ND by sociodemographic variables

Any ND ID Communication disorders ASD ADHD SLD Motor disorders

n (%) M (S.D.) p n (%) M (S.D.) p n (%) M (S.D.) p n (%) M (S.D.) p n (%) M (S.D.) p n (%) M (S.D.) p n (%) M (S.D.) p

Gender

Male 814 (21.1) <0.001 30 (0.78) NS 50 (1.30) 0.024 42 (1.09) <0.001 477 (12.4) <0.001 405 (10.5) NS 50 (1.30) <0.001

Female 435 (14.6) 13 (0.44) 22 (0.74) 6 (0.20) 201 (6.74) 281 (9.42) 2 (0.067)

Age

Cases 10.1 (2.77) <0.001 10.1 (2.87) NS 8.51 (2.60) 0.008 9.81 (2.80) NS 10.3 (2.87) <0.001 10.2 (2.58) <0.001 9.10 (2.57) NS

Controls 9.24 (2.87) 9.39 (2.87) 9.41 (2.88) 9.39 (2.88) 9.30 (2.86) 9.31 (2.89) 9.40 (2.88)

Educational stage

Primary 747 (15.8) <0.001 26 (0.55) NS 57 (1.21) NS 33 (0.70) NS 386 (8.18) <0.001 402 (8.52) <0.001 40 (0.85) NS

Secondary 502 (23.7) 17 (0.80) 15 (0.71) 15 (0.71) 292 (13.8) 284 (13.4) 12 (0.57)

Type of school

Public 739 (19.4) 0.007 26 (0.68) NS 53 (1.39) 0.002 23 (0.60) NS 377 (9.89) NS 436 (11.4) <0.001 24 (0.63) NS

Private 510 (16.9) 17 (0.56) 19 (0.63) 25 (0.83) 301 (10.0) 250 (8.27) 28 (0.93)

SES

Cases 38.5 (14.2) <0.001 35.3 (13.4) <0.001 36.9 (11.7) <0.001 43.0 (13.3) NS 39.6 (14.2) <0.001 37.1 (14.3) <0.001 40.8 (14.1) NS

Controls 44.5 (13.2) 43.5 (13.6) 43.5 (13.6) 43.4 (13.6) 43.8 (13.5) 44.1 (13.3) 43.4 (13.6)

Ethnicity

Native 922 (16.7) <0.001 27 (0.49) 0.003 45 (0.82) <0.001 41 (0.74) NS 499 (9.05) <0.001 506 (9.18) <0.001 47 (0.85) NS

Foreign origin 304 (25.2) 15 (1.25) 25 (2.08) 6 (0.50) 168 (14.0) 169 (14.0) 5 (0.42)

ND, neurodevelopmental disorders; ID, intellectual disabilities; ASD, autism spectrum disorder; ADHD, attention-deficit/hyperactivity disorder; SLD, specific learning disorder; M, mean; S.D., standard deviation; NS, non-significant; SES, socioeconomic
status.
Prevalence estimates across sociodemographic variables were determined as the number of cases divided by the total number of students in each subgroup.
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more likely to have the combined presentation. The predominantly
inattentive presentation, on the other hand, was also associated
with age (OR 1.17, 95% CI 1.12–1.22, p < 0.001), in addition to
gender (OR 1.85, 95% CI 1.43–2.38, p < 0.001), SES (OR 0.99,
95% CI 0.98–1.00, p = 0.010), and ethnicity (OR 1.47, 95%
CI 1.11–1.93, p = 0.006). Finally, the predominantly hyperactive-
impulsive presentation was significantly more prevalent in males
(n = 40, 1.04%) than females (n = 14, 0.47%), so boys were at higher
risk of meeting diagnostic criteria (OR 2.22, 95% CI 1.21–4.10,
p = 0.008).

Specific learning disorder
The prevalence of SLD was 10.0% (n = 686), with reading and
writing difficulties being present in 9.28% (n = 634) and 5.18%
(n = 354) of the sample, respectively. Bivariate analyses indicated
a relationship between SLD and each of the sociodemographic
variables assessed, except for gender (Table 2). The influence of
educational stage and type of school did not remain significant
in the full model, whereas age, SES, and ethnicity were identified
as risk factors for SLD (Table 3).

Similarly, both reading and writing difficulties had a higher
prevalence among older children, students in secondary educa-
tion, those from families with low SES, and children of foreign
origin (Table 5). Besides, there was a significant difference in
the rate of reading difficulties between subjects attending public
and private schools (10.7% v. 7.51%, p < 0.001). Writing difficul-
ties, on the contrary, were more frequent in boys than girls (5.74%
v. 4.46%, p = 0.018), with a male to female ratio of 1.7:1. At
adjusted analyses, factors significantly associated with reading dif-
ficulties included age (OR 1.09, 95% CI 1.05–1.12, p < 0.001), SES
(OR 0.97, 95% CI 0.96–0.97, p < 0.001), and ethnicity (OR 1.24,
95% CI 1.01–1.52, p = 0.037), whereas gender also predicted the
occurrence of writing difficulties (OR 1.37, 95% CI 1.09–1.71,
p = 0.007), in addition to age (OR 1.07, 95% CI 1.03–1.11,
p = 0.001), SES (OR 0.97, 95% CI 0.96–0.98, p < 0.001), and
foreign origin (OR 1.66, 95% CI 1.29–2.12, p < 0.001).

Motor disorders
Fifty-two (0.76%) students had motor disorders, 50 (1.30%) of
whom were male. Indeed, boys were more likely to meet criteria
for a motor disorder than girls, whereas no significant differences
were found in prevalence rates with regard to age, educational
stage, type of school, SES, and ethnicity (Tables 2 and 3).

Discussion

To our knowledge, this is the first study to provide the prevalence
rates and sociodemographic correlates of ND in a large school-
based sample of Spanish children aged 5–17. Overall, the preva-
lence of students with at least one ND was estimated at 18.3%,
although a substantial proportion of them (66.1%) had never
been previously diagnosed.

In particular, we found the prevalence of ID to be 0.63%,
which is comparable to that reported by Hughes-McCormack
et al. (2018) for the Scotland’s population. The authors identified
a total of 26 349 (0.50%) people with ID, including 5234 (0.60%)
children/youth from 0 to 15 years. However, it should be noted
that the study from Hughes–McCormack covered a wider age
range, since they examined children who were not in primary
education yet. Given that they observed an increase in the identi-
fication of ID until age 5 years, our estimate might be slightly
greater. In this regard, Boyle et al. (2011) found a prevalence ofTa
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0.71% among a nationally representative sample of US children
aged 3–17 using data from the 1997–2008 National Health
Interview Surveys (Boyle et al., 2011). Additionally, our rate sig-
nificantly decreased with SES whereas students of foreign origin
evidenced higher odds of having ID. These results concur with
previous research that shows an association between ID and
socioeconomic disadvantage (McGuire et al., 2019).

The prevalence of communication disorders (1.05%), on the
other hand, was lower than the estimated in an American sample
of 8-year-olds (6.34%, 95% CI 6.04–6.62; Pinborough-
Zimmerman et al., 2007). Similarly, data from the 1988
National Health Interview Survey in the United States showed
that 1.89% of children aged under 17 had stammering or stutter-
ing, whereas 2.65% had other speech defects (Boyle, Decouflé, &
Yeargin-Allsopp, 1994). In contrast, the Second National Sample
Survey on Disability of China revealed that the prevalence of
speech disability was 0.53% (Zheng, Zhang, Chen, Pei, & Song,
2008), thus suggesting a wide variability in prevalence rates
between studies. These remarkable disparities may reflect differ-
ences in the terminology, diagnostic criteria, population charac-
teristics (e.g. proportion of subjects with foreign language
background), and methodologies applied. In this sense, previous
reports mostly relied on questionnaire surveys of parents and tea-
chers, whereas the current investigation used direct assessment by
speech therapists to identify participants with communication
disorders. Nevertheless, the relationship found between commu-
nication disorders and sociodemographic variables such as gen-
der, age, SES, and ethnicity agrees with past research reporting

higher rates of speech and language disabilities among boys,
younger children, those socially disadvantaged, and of foreign ori-
gin (Dockrell & Hurry, 2018; Rosenbaum & Simon, 2016).

Our estimate for ASD (0.70%) was within the expected range of
0.60–1.00% derived from systematic reviews of the epidemiological
literature (Fombonne, 2009; Hill et al., 2014). Similarly, the rates
recently found in Spain following a two-phase design vary from
0.61% in toddlers to 1.00% in primary school children (Fortea
et al., 2013; Morales-Hidalgo et al., 2018). Additionally, the over-
representation of boys observed is also consistent with results
from previous research, although the male to female ratio was
higher than the general ratio of 4:1 (Werling & Geschwind, 2013).

The ADHD prevalence provided in the present study (9.92%)
was higher than the worldwide pooled prevalence for children and
adolescents (5.90–7.10%; Willcutt, 2012) and the average preva-
lence in Spain, estimated at 6.80% (95% CI 4.90–8.80) by
Catalá-López et al. (2012) through a meta-analysis of 14 epi-
demiological studies. Interestingly, however, García-Jiménez,
López-Pisón, and Blasco-Arellano (2005) obtained a prevalence
rate of 9.00%, using a two-stage survey to determine the
DSM-IV ADHD prevalence in a school population of children
with ages between 6 and 12 years. Comparable figures have also
been found among 4- to 18- (10.3%; Vicente et al., 2012) and
8- to 15-year-old youths (8.60%, 95% CI 7.20–10.0; Merikangas
et al., 2010), as established by the Diagnostic Interview Schedule
for Children version IV. Furthermore, Wolraich et al. (2014)
screened 10 427 children from four school districts in South
Carolina and Oklahoma and reported rates of 8.70% (95% CI

Table 4. Prevalence of ADHD presentations by sociodemographic variables

ADHD-C ADHD-I ADHD-HI

n (%) M (S.D.) p n (%) M (S.D.) p n (%) M (S.D.) p

Gender

Male 226 (5.87) <0.001 211 (5.48) <0.001 40 (1.04) 0.008

Female 98 (3.29) 89 (2.98) 14 (0.50)

Age

Cases 9.98 (2.91) <0.001 10.8 (2.75) <0.001 9.59 (2.94) NS

Controls 9.37 (2.87) 9.33 (2.87) 9.39 (2.87)

Educational stage

Primary 196 (4.15) 0.001 154 (3.26) <0.001 36 (0.76) NS

Secondary 128 (6.05) 146 (6.91) 18 (0.85)

Type of school

Public 196 (5.14) NS 153 (4.01) NS 28 (0.73) NS

Private 128 (4.23) 147 (4.86) 26 (0.86)

SES

Cases 38.0 (14.1) <0.001 40.9 (14.1) 0.001 41.9 (14.1) NS

Controls 43.7 (13.5) 43.5 (13.6) 43.4 (13.6)

Ethnicity

Native 233 (4.23) <0.001 223 (4.05) 0.001 43 (0.78) NS

Foreign origin 83 (6.89) 76 (6.31) 9 (0.75)

ADHD, attention-deficit/hyperactivity disorder; ADHD-C, attention-deficit/hyperactivity disorder combined presentation; ADHD-I, attention-deficit/hyperactivity disorder predominantly
inattentive presentation; ADHD-HI, attention-deficit/hyperactivity disorder predominantly hyperactive-impulsive presentation; M, mean; S.D., standard deviation; SES, socioeconomic status;
NS, non-significant.
Prevalence estimates across sociodemographic variables were determined as the number of cases divided by the total number of students in each subgroup.
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7.20–10.5) and 10.6% (95% CI 7.50–14.9), respectively. Regarding
ADHD presentations, population-based studies have yielded
mixed results. In this sense, our estimates are in line with those
showing a predominance of the combined presentation, followed
by the inattentive and hyperactive-impulsive presentations
(Angold et al., 2002; Ford, Goodman, & Meltzer, 2003; Rodhe
et al., 1999). Finally, the analysis of sociodemographic correlates
provided evidence that add to a wealth of data from epidemio-
logical research, since the increased prevalence of ADHD in
boys and socioeconomically disadvantaged children has been
well established (Willcutt, 2012). Nevertheless, no significant dif-
ferences were found across age, except for the predominantly
inattentive presentation, which tended to persist over time, as
shown in longitudinal studies.

With respect to SLD, the overall prevalence was 10.0%, which
falls within the range of 5.00–15.0% proposed by the DSM-5.
Reading difficulties were the most common SLD and our rate
(9.28%) converged the upper end of the worldwide prevalence
range for school-age children, estimated to be between 4.00%
and 11.0% (Karande & Kulkarni, 2005; Sexton, Gelhorn, Bell, &
Classi, 2012). Consistently, previous studies in Spain yielded values
of 8.60% and 11.8% among primary students (Carrillo, Alegría,
Miranda, & Sánchez, 2011; Jiménez, Guzmán, Rodríguez, &
Artiles, 2009). Writing difficulties, on the other hand, were
found in 5.18% of the participants. This figure is in line with
Fortes et al. (2016), who provided a prevalence of 5.40% in a rep-
resentative school sample of second to sixth graders from Brazil,
and slightly lower than the rate reported by González et al.
(2010) for Spanish adolescents (6.10%), based on a semi-structured

interview with the teachers. However, differences in the study
population, definitions, methods, and diagnostic criteria may
account for the discrepant results. Moreover, the current investiga-
tion supports the association of age and SES with learning difficul-
ties. Indeed, previous research evidenced a higher prevalence of
SLD among older students and children from lower SES, due to
the increasing academic demands of the school curriculum and
a less favourable environment for learning that hinders the acqui-
sition of language skills (Abu-Hamour & Al-Hmouz, 2016; Fortes
et al., 2016). Finally, we found a preponderance of boys with diffi-
culties in writing, whereas the gender ratio for reading disabilities
was balanced. These results replicate those from Moll, Kunze,
Neuhoff, Bruder, and Schulte-Körne (2014) and are in line with
data indicating that boys and girls are equally affected by dyslexia
(Jiménez et al., 2011; Pennington, Peterson, & McGrath, 2009).
The relationship between SLD and ethnicity, on the contrary,
might be attributed to the language background of children with
foreign origin, although a substantial proportion (86.3%) of
them spoke either Spanish or Catalan at home. Therefore, we can-
not rule out the influence of other sociocultural factors, especially
considering that ethnicity was also a risk factor for ND such as ID
and ADHD in the present sample.

The prevalence of motor disorders in the current investigation
is significantly low compared to earlier reports, showing estimates
of 4.00–20.0% for tic disorders (Cubo et al., 2011) and 5.00–19.0%
for developmental coordination disorder among school-age chil-
dren (Delgado-Lobete et al., 2019). Nevertheless, it is in accord-
ance with a recent study conducted in Spain, where only 1.09%
of children received a clinical diagnosis of a neurodevelopmental

Table 5. Prevalence of SLD with difficulties in reading and writing by sociodemographic variables

Reading difficulties Writing difficulties

n (%) M (S.D.) p n (%) M (S.D.) p

Gender

Male 366 (9.50) NS 221 (5.74) 0.018

Female 268 (8.99) 133 (4.46)

Age

Cases 10.1 (2.59) <0.001 10.0 (2.54) <0.001

Controls 9.32 (2.89) 9.36 (2.89)

Educational stage

Primary 377 (7.99) <0.001 227 (4.81) 0.039

Secondary 257 (12.2) 127 (6.01)

Type of school

Public 407 (10.7) <0.001 214 (5.62) NS

Private 227 (7.51) 140 (4.63)

SES

Cases 37.0 (14.2) <0.001 37.4 (14.7) <0.001

Controls 44.1 (13.4) 43.7 (13.5)

Ethnicity

Native 473 (8.58) <0.001 245 (4.44) <0.001

Foreign origin 152 (12.6) 102 (8.47)

SLD, specific learning disorder; M, mean; S.D., standard deviation; NS, non-significant; SES, socioeconomic status.
Prevalence estimates across sociodemographic variables were determined as the number of cases divided by the total number of students in each subgroup.
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motor disorder (Carballal Mariño et al., 2018). The male domin-
ance, on the other hand, has consistently been reported and, as
expected, we found that boys were more likely to meet criteria
for a motor disorder than girls (Knight et al., 2012).

Thus, the prevalence rates of ND in the present sample largely
concur with findings from different countries. Strikingly, however,
only 6.19% of the participants had received a formal diagnosis
before the study, which suggests that ND are widely underesti-
mated among Spanish school-age children. According to previous
investigations, several sociodemographic and contextual factors
might affect the probability of a child to be referred to diagnostic
services. For instance, female gender, non-white ethnicity, rural
residence, low parental education, and socioeconomic disadvan-
tage have been identified as barriers to accessing care (Sayal,
Prasad, Daley, Ford, & Coghill, 2018; Thomas, Ellis, McLaurin,
Daniels, & Morrissey, 2007). Similarly, we found that males,
older children, and students from private schools were more likely
to report a clinically known diagnosis.

Given that children with ND are at risk for academic failure,
dropout, social emotional difficulties, poorer mental health in
adulthood, and unemployment (Dockrell & Hurry, 2018), our
results reinforce the need for early detection and intervention pro-
grammes to improve their developmental trajectories and quality
of life. In this sense, schools may offer the best environment to
implement regular screening, which has shown to increase the
likelihood of being identified and referred to intervention facilities
in a timely manner, thus yielding positive health and educational
outcomes (Guevara et al., 2013; Zwaigenbaum et al., 2015).

The findings of this first attempt to estimate the prevalence of
ND among Spanish students should be interpreted in light of
some strengths and limitations. The main advantages include
the use of a large sample, covering a broad age range, and the
comprehensive case identification based on the administration
of screening tools to different informants and standardised instru-
ments for diagnostic confirmation by trained psychiatrists and
neuropsychologists. Moreover, we considered and controlled for
multiple sociodemographic factors in assessing ND. Finally, our
study incorporated a school-based sample, which allowed the
detection of undiagnosed children and provides a more valid
reflection of the broader population than a clinically derived
sample.

Nevertheless, students who screened negative did not undergo
the clinical ascertainment and, therefore, false negatives might
have occurred. Similarly, we might have misclassified some
cases, since we computed T scores on the CBCL/TRF/YSR and
CPRS-R:S/CTRS-R:S based on the distribution of normative sam-
ples from the United States and values may differ across cultures.
Besides, we concentrated on scores that were clearly in the clinical
range (i.e. T score ⩾70) in order to minimise the number of false
positives, considering the sample size, study design, and available
resources, which may have also increased the rate of false nega-
tives. However, additional criteria were considered to screen posi-
tive, including the presence of high-risk indicators on the
PRODISCAT, which is specifically designed for the Spanish
school population, or a previous diagnosis of ND, thus increasing
the chance to detect children with difficulties. On the other hand,
we could not test whether children who refused to participate in
the screening phase differed from those who eventually comprised
the study population with respect to sociodemographic variables,
since this information was not available for the former. Yet, we
observed that students in secondary education and those attend-
ing private schools or schools located in a rural setting were over-

represented among non-participants, which may have biased the
estimated prevalence. Furthermore, the research was conducted in
schools from seven different counties in Catalonia and thus its
generalisation to other Catalan or Spanish regions is uncertain.
Indeed, the selected sample included a higher proportion of
boys (56.4%) and primary school students (69.1%) than that of
Catalonia (51.4% and 60%) and Spain (51.5% and 59.8%), accord-
ing to the most recent data from the Spanish Ministry of
Education. Public schools, on the other hand, constitute 65.4%
and 66.9% of the total Catalan and Spanish schools, respectively,
whereas in the current study subjects from public schools were
underrepresented (55.8%). Conversely, the percentage of students
with foreign origin (19.3%) outnumbered that reported in
Catalonia (14.4%) and Spain (9.85%), although these differences
may be due to the definition established by the Ministry of
Education, which refers to foreign students as those who do not
have Spanish nationality. Given that these sociodemographic
characteristics may affect prevalence rates, future epidemiological
studies using random sampling techniques are required to
increase the representativeness of the population and fully validate
these results.
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