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Abstract 

Objective:  To interpret the current evidence on the prevalence of neurodevelopmental disorders (NDDs) through a 
systematic review based on both DSM-5 (2013) and PRISMA criteria.

Method:  Empirical studies complying with the PRISMA guidelines were identified from four databases (PubMed, 
Scopus, Science Direct, and ProQuest) and systematically reviewed. In total, 17 articles were selected for the study.

Results:  In the scientific literature, there have been only a few studies measuring the prevalence of NDDs according 
to the DSM-5 (2013) criteria in people under 18 years old. The reported prevalence rates were as follows: intellectual 
disability (ID), 0.63%; attention-deficit/hyperactivity disorder (ADHD), 5–11%; autism spectrum disorder (ASD), 0.70–
3%; specific learning disorder (SLD), 3–10%; communication disorders (CDs), 1–3.42%; and motor disorders (MDs), 
0.76–17%. Although there is extensive literature on specific disorders, NDDs have rarely been assessed as a whole.

All of the reviewed studies support the idea that such disorders can be considered chronic, heterogeneous, underdi-
agnosed conditions and that comorbidity of multiple NDDs is the norm. Likewise, it is estimated that the prevalence 
of the most studied disorders, such as ADHD, ASD and SLD, remains stable over time and is consistent in different 
cultures, ages, ethnicities and sexes.

Conclusion:  The studies reviewed lead us to conclude that the prevalence rate of NDDs fluctuates globally between 
4.70 and 88.50%; these variations depend on methodological aspects such as estimation procedures, as well as on 
sociocontextual phenomena. It is also important to consider that the prevalence found is probably highly influenced 
by the activity of the countries in the diagnosis and training of professionals who care for children and adolescents. 
Hence, there is a need for a secondary intervention in the fields of public health and education to minimize soci-
oemotional consequences, prevent academic failure, and reduce the economic cost to society.
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Background
The Diagnostic and Statistical Manual of Mental Disor-
ders, 5th Edition (DSM-5; American Psychiatric Associa-
tion, 2013) introduced a new diagnostic category called 
neurodevelopmental disorders (NDDs), a group of dis-
orders that commonly begin in childhood and can be 
chronic conditions that persist for life.

This new approach is committed to the inclusion of 
NDDs within a heterogeneous and dimensional group, 
leaving behind the categorical classifications of the DSM 
4th Edition Text Revision (DSM-IV-TR; American Psy-
chiatric Association, 2004) and the International Sta-
tistical Classification of Diseases and Related Health 
Problems (ICD-10; World Health Organization, 1992). 
It is expected that the next ICD edition (ICD-11) will 
unify its criteria with those of the DSM-5 (2013). Finally, 
a revised DSM-5 (i.e. DSM-5-TR) will also be published 
in 2022.

As mentioned above, the category of NDDs includes 
disorders that manifest in a general way in almost all 
developmental domains, such as intellectual disability 
(ID), as well as those that affect more specific domains, 
such as attention-deficit/hyperactivity disorder (ADHD), 
autistic spectrum disorder (ASD), communication disor-
ders (CD), specific learning disorder (SLD, including dif-
ficulties in reading, writing and mathematics), and motor 
disorders (MDs, such as Tics, Tourette’s and stereotypic 
disorders), among others.

The current detection rates of developmental disor-
ders are lower than their real prevalence, according to 
Zwaigenbaum and Penner [1]. A study by Petersen et al., 
2014, noted that these disorders affect 15–20% of the 
child population, which is why they constitute a common 
reason for consultation in childhood and adolescence.

In the United States, according to data published by the 
National Center for Health Statistics (NCHS) in 2015, an 
estimated 15% of children aged 3 to 17 years are affected 
by NDDs.

In previous studies, the prevalence rates of the most 
common NDDs were estimated as follows: ADHD = 7.9–
9.5% [3, 4]; ASD = 0.7–2.2% [4–6]; SLD (or develop-
mental dyslexia [DD]) = 1.2–24% [7, 8]; and motor 
coordination disorder = 1.4–19% [9, 10]. Furthermore, 
the prevalence rates reported for various disorders within 
the same study did not include the rates of coexistence 
between disorders [11]. Likewise, there is disparity and 
diversity in the methods used by the scientific commu-
nity to estimate prevalence. To determine the prevalence 

of these disorders, surveys have been applied to differ-
ent populations (general, clinical, school), and different 
professionals have performed the assessments (medical 
specialists, teachers, school counsellors); very few stud-
ies have assessed and directly examined the individuals, 
with most studies merely extrapolating conclusions from 
specific clinical and/or population databases. In this way, 
studies reach conclusions that may reflect certain inher-
ent biases. Therefore, according to Thomas R. et  al. [2, 
3, 11], systematic reviews would be one of the best solu-
tions to this problem.

Clinical experience leads us to believe that it is rare for 
a single NDD to occur in isolation; rather, there is over-
lap between different disorders (homotypic comorbidity) 
and with other psychiatric psychopathologies (hetero-
typic comorbidity). The study of NDDs as a whole and in 
the context of their comorbidities is necessary to approx-
imate clinical reality and to estimate the true scope of 
each specific disorder. Finally, it is possible that various 
target disorders are initially masked in some patients but 
become clinically apparent with age [12, 13].

Patients and methods
This work is a review of the published scientific litera-
ture on paediatrics, child and adolescent psychiatry and 
all journals related to NDDs, specifically in relation to the 
epidemiology of NDDs as defined by the DSM-5 (2013).

The review follows the guidelines of the Preferred 
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) declaration for the correct performance of 
systematic reviews [14] PRISMA are considered a formal 
research process that ensures replicability in the results. 
It aims to provide a solid and universal protocol for sys-
tematic review and documents reviews transparently. See 
Fig. 1, Flow Chart.

The selection process identified 17 articles that were 
deemed appropriate. These articles report on aspects 
of the prevalence of NDDs worldwide, spanning Asia, 
Europe, Australia, the USA, Latin America and Africa. 
Such breadth is important, considering the possible 
effects of socioeconomic resources on the diagnosis and 
development of certain conditions.

Methodologically, the studies collected their infor-
mation from a variety of sources: surveys (of parents 
and/or teachers), diagnostic records in health systems, 
records from special schools, and records of prescribed 
pharmacological treatments provided by public health 
systems and private insurance (USA). However, the 

Keywords:  Neurodevelopmental disorders, Prevalence, Childhood, Diagnosis, Autism spectrum disorder, ADHD, 
Learning disability, Language disorder, Motor disorders, Intellectual disability
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possible biases of our selection methods must be con-
sidered, since, in the included meta-analyses, different 
meta-analytical techniques are used to estimate and unify 
prevalence rates by group and homogenize the samples, 
which vary depending on geographical areas, sex, ethnic-
ity, and population type.

The data in the included studies were collected accord-
ing to various diagnostic criteria; the most widely used 
are the DSM-IV-TR and ICD-10 manuals. The change 
in criteria with the publication of the DSM-5 (2013) 
compels us to consider the possibility that the literature 
reflects a persistent underdiagnosis of comorbidities 
(Additional file 1).

Results1

The analysis that we will present below is arranged in 
the order that we consider the most appropriate to 
facilitate an understanding of the subject, and we have 
attempted to integrate and distil the results into simple 

and understandable points. The main results are shown 
in Summary Table 1.

We will present the global selection of studies by diag-
nostic themes in the following order:

Studies regarding NDDs in general:
Seven studies evaluated the global prevalence of NDDs; 6 
of these works were prevalence studies, and the remain-
ing one was a systematic review and meta-analysis. In 
a systematic review and meta-analysis [15], the preva-
lence of NDDs was estimated in low- and middle-income 
countries (hereafter, LAMIC); it was concluded that the 
burden of NDDs in LAMIC is considerable and that there 
is a lack of reliable epidemiological data on some NDDs, 
such as ASD, which may lead to underestimation of the 
true burden of these conditions in LAMIC. Mental disor-
ders such as ADHD and ASD have rarely been reported, 
and more studies are needed, particularly in Africa and 
Latin America, to provide reliable estimates, as neuro-
logical conditions such as epilepsy generally have more 
reliable estimates than mental disorders.

In 2021, the research group of Bosch et al. [16] pub-
lished the first study reporting the prevalence rates of 
all NDDs in Spain; the rates were determined through 

Fig. 1  Flow chart

1  Tables and graphs will be inserted throughout the text to facilitate an under-
standing of the data.
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direct examinations of 6834 students aged 5–17  years 
from 28 schools in Catalonia. The study concluded that 
these conditions were underdiagnosed, and the fol-
lowing prevalence rates were obtained: ID, 0.63%; CD, 
1.05%; ASD, 0.70%; ADHD, 9.92%; SLD, 10.0%; and 
MD, 0.76%.

In India, a study published by Arora et al. [17] in 2018 
assessed the prevalence of several NDDs: visual impair-
ment, epilepsy, neuromotor disability (including cer-
ebral palsy), hearing impairment, speech and language 
disorders, ASD and ID. Additionally, children aged 6 to 
9 years were screened for ADHD and learning disorders. 
The prevalence of NDDs varied between locations. The 
site-specific prevalence of these seven classes of NDDs 
in children aged 2 to 6 years ranged from 2.9% to 18.7%, 
while children aged 6 to 9 years showed a 6.5% to 18.5% 
prevalence of the nine NDDs. Hearing impairment and 
ID were the most common NDDs. Approximately one-
fifth of children with NDDs suffer from two or more. 
The pooled estimates for NDDs across all sites for NDDs 
were 9.2% and 13.6% in children ranging from 2 to 6 and 
6 to 9 years, respectively, with no significant differences 
by gender, rural/urban residence, or religion. Hearing 
impairment, ID, speech and language disorders, epilepsy, 
and learning disorders were found to be common NDDs 
across all sites. Among children with NDDs, 21.7% had 
two or more; comorbid NDDs were most common in 
children with ASD (79.6%), cerebral palsy (74.2%), ID 
(56.9%) and epilepsy (55.1%).

In Japan, Kita et al. [11] conducted the first study meas-
uring comorbidity among ADHD, ASD, SLD (DD) and 
CD. Oppositional defiant disorder (ODD) was also evalu-
ated due to its high comorbidity with ADHD. The results 
indicated that 0.4% of children had comorbid ADHD, 
ASD and SLD. The prevalence rates of ADHD ranged 
from 6.3% to 6.5% depending on the rating methods. The 
parent-reported ASD prevalence rate was approximately 
1.9%.

The comorbidity rates between ADHD and other dis-
orders were 1.1% for ASD and 0.6% for dyslexia or SLD 
with reading and writing difficulties, according to par-
ent-completed rating scales. These rates were not sig-
nificantly different from those based on teacher rating 
scales: 2.1% (ADHD × ASD) and 1.2% (ADHD × dyslexia; 
P = 0.09 and 0.23, respectively). Regarding triple comor-
bidity, the parents reported that 0.2% of the children had 
concurrent ADHD, ASD, and dyslexia, which was lower 
than the rate evaluated by their teachers (P < 0.001).

In Scotland, Fleming et  al. [18] estimated the preva-
lence rates of ASD, ID, ADHD and depression. The 
results indicated neurodevelopmental comorbidity (2 of 
these conditions) in 0.6% of the children, with ASD and 
ID being the most common combination.

A total of 4.7% had at least one of the interest condi-
tions, and 0.6% had 2 or more conditions. Of the children 
who had ASD, 33.0% had at least one other condition. 
Of the children with ADHD, 29.2% had at least one 
comorbidity. Of the children with ID, 16.5% had comor-
bidities, and of the children with depression, 10.6% had 
comorbidities.

The most common combination was ASD with ID, 
which occurred in 0.3% of children; 81.0% of the children 
with this combination were boys. Multimorbidity was the 
most common form of coexisting ASD and ID. ADHD, 
by itself or coexisting with other conditions, was the fac-
tor with the greatest weight in increasing exclusion from 
school. Multimorbidity was more common among men, 
with the prevalence increasing with deprivation. Girls 
were less likely to have multimorbidity, although with a 
greater negative impact on educational outcomes com-
pared to boys.

In Norway, Hansen et  al. [19] estimated the preva-
lence rates of NDDs (ADHD, tic disorder (TD), ASD, and 
homotypic and heterotypic comorbid disorders). Chil-
dren with NDDs constituted 55.5% of children referred to 
Child and Adolescent Mental Health Services (CAMHS).

Prevalence estimates for ADHD ranged from 20.8% 
to 44.5%, TD from 1.8% to 17.7%, and ASD from 2.3 
to 10.3%. Despite the different diagnostic procedures 
between studies, ADHD clearly appears to be the most 
frequent NDD found. One or more NDDs were diag-
nosed in 55.5%, of whom 69.9% were boys; ADHD in 
44.5%, of whom 68.5% were boys; TD in 17.7%, of whom 
77.8% were boys; and ASD in 6.1%, of whom 76% were 
boys. Among children with NDDs, 31.0% had only one 
NDD without a comorbid disorder, 21.7% had more than 
one NDD, and 58% had a comorbid non-NDD psychiat-
ric disorder. Males constituted a significant majority of 
referred children (66.3%).

In Spain, Carballal et  al. [20] studied the prevalence 
of infants through adolescent psychiatric pathology in 
primary care consultations with follow-up by infant-
juvenile mental health units. They found that the most 
frequent pathologies were ADHD (5.36%), language 
disorders (3.42%), learning disorders (3.26%), anxiety 
and depressive disorders (2.4%) and conduct disorders 
(1.87%). Forty-seven percent had comorbidities with 
another mental disorder; most of these children required 
multiprofessional care in the social, health and educa-
tional fields, and 33% received psychopharmacological 
treatment.

Studies regarding ADHD:
ADHD continues to be the most studied NDD; accord-
ingly, this study was able to locate 4 systematic reviews 
and meta-analyses on the topic. The most relevant 



Page 13 of 15Francés et al. Child and Adolescent Psychiatry and Mental Health           (2022) 16:27 	

findings are summarized in the attached summary table. 
In China (Wang et  al., 2017) [21], the overall combined 
prevalence of ADHD among children and adolescents 
was 6.26%. In Spain, the overall combined prevalence of 
ADHD was estimated at 6.8% [22, 23] estimated that the 
global prevalence of ADHD is 5%, with a peak at 9 years, 
and suggested that the range reported in the community 
prevalence of ADHD (2.2–7.2%) reflects the variation in 
the study methodology.

The World Federation of ADHD International Consen-
sus Statement study [24] found that 5.9% of young peo-
ple meet the diagnostic criteria for ADHD. That study 
did not find an increase in the prevalence of ADHD in 
children and adolescents over the past three decades. In 
black youth under 18 years of age, an ADHD prevalence 
of 14% was obtained. Additionally, ADHD was more 
common in male youth than in female youth (2:1).

Studies regarding ASD:
Our review included 2 articles on the topic of ASD. A 
recent study carried out in Catalonia [25] revealed an 
overall ASD prevalence of 1.23% in 2017, with 1.95% for 
boys and 0.46% for girls. The highest prevalence (1.80%) 
was found in children from 11 to 17  years old. Overall, 
the prevalence of ASD observed in that study was 1.23%, 
with a male:female ratio of 4.5:1, which is consistent 
with previous studies. Saito et al. [26] carried out a study 
assessing ASD and comorbid NDDs in 5-year-old chil-
dren in Japan according to the DSM-5 (2013); they deter-
mined that the adjusted prevalence of ASD was 3.22%. 
Only 11.5% of children with ASD were free of comorbid 
NDDs; the remaining 88.5% had at least one other NDD 
(that is, ADHD, developmental coordination disorder 
(DCD), ID, and/or borderline intellectual functioning). 
Notably, 23% of children with ASD also had two other 
NDDs concurrently.

Studies regarding the prevalence of child and adolescent 
psychopathology:
Carballal et  al. [20] and Dalsgaard et  al. [27] examined 
the prevalence of child and adolescent psychopathology; 
these studies are commented on in the summary table.

Other topics of interest regarding diagnostic approaches:
See the summary table for comments on the work of 
Shriberg et al. [28], Fortes S. et al. [29] and Murphy et al. 
[30].

Conclusions
The objective of this systematic review was to deter-
mine the prevalence of NDDs to estimate their global 
prevalence. Few studies have considered the DSM-5 

classification (APA, 2013); our review found only 2 such 
studies [16, 26].

The criteria used by the different publications varied 
greatly, and the processes used to measure the indica-
tors were often not made explicit. There has been little 
direct assessment and diagnostic certainty in the clini-
cal population. Furthermore, studies usually did not take 
into account the complexity and comorbidities of the dis-
orders studied; instead, disorders tended to be analysed 
individually. Secondary sources are important as com-
plementary resources for diagnosis, and prevalence stud-
ies with direct sources are lacking. This review identified 
only five studies that clearly calculated the prevalence of 
NDDs through direct examinations of the studied popu-
lation [16, 26, 29] and covered the most prevalent dis-
orders within the NDD group according to the DSM-5 
(2013). Two other studies [28, 30] examined the popula-
tions directly but did not follow the DSM-5 (2013) cri-
teria and included smaller samples. In the other studies 
chosen, the prevalence tended to be established by indi-
rect approximations. The authors consider that with 
the use of direct assessments, more reliable prevalence 
rates would be obtained, probably detecting more cases. 
The authors predict that direct evaluation and the use of 
DSM-5 criteria would increase the prevalence of NDDs.

In Spain, studies on the prevalence of NDDs are scarce, 
despite their importance for establishing a health sys-
tem based on holistic prevention and targeting from the 
foundations of the problem, with a cyclical approach that 
looks beyond a single cause–effect relationship and con-
siders all the circumstances that accompany the clinical 
manifestations. Assessing the context is as important 
as—or even more important than—assessing the symp-
toms themselves.

It is important to recognize certain distinctions, such 
as clinical populations vs. the general population, rural 
vs. urban settings, and different levels of socioeconomic 
resources.

In our review of NDD prevalence studies, we noted 
that multimorbidity was the norm, as determined by Kita 
[11] in Japan, Bitta (2018) [15] in low-resource countries, 
Fleming (2020) [18] in Scotland, Carballal (2017) [20] in 
Spain and Hansen (2018) in Norway [19].

We also observed that the prevalence remained stable 
over time in different cultures, ages, ethnicities (Faraone 
et al., 2020) [24], socioeconomic strata, community types 
(rural or urban) and religions [17].

Likewise, we found that the differences in sex were 
consistent, with males being more affected by general 
psychiatric psychopathology, as reflected in the contribu-
tions of Fleming [18] and Dalsgaard [27]. With respect to 
the studied NDDs and their comorbidities, 66.3% of chil-
dren included in Hansen’s study [19] were male, and Saito 
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[26] reported a male:female ratio of 2.2:1. With respect to 
ADHD, male:female ratios of 4:1 and 2:1 have been deter-
mined (Catalá-López, 2012) [22], generally coinciding with 
the ratios reported (3–2:1) in the studies by Sayal [23] and 
Faraone [24]. Finally, in children with ASD, the study by 
Pérez-Crespo [25] reported a male:female ratio of 4.5:1.

Regarding the variability in the global prevalence of 
NDDs, the prevalence of single NDDs has been found to 
range from 4.70% in Scotland [18] to 55.5% in Norway [19] 
to 88.50% in Japan [11]. It is important to note the possible 
influence of methodological factors, such as the direct eval-
uation of children in Japan and Norway, as well as the activ-
ity of the countries in detection and diagnosis, with NDDs 
tending to be underdiagnosed in developing countries. In 
addition, it would be necessary to analyse the lack of impact 
of our work with the publication of the DSM-5-TR and how 
this new version could affect the prevalence of NDDs.

The symptomatology of a disorder is partially a reflec-
tion of its context—that is, it is dependent on a combi-
nation of internal (genetic) and external (environmental) 
influences. It is a dialogue between the contextual and 
the biological, between the social and the individual. The 
combination of these factors necessitates a multifactorial 
consideration of epidemiological, clinical and molecular 
findings in complex diagnoses such as NDDs.

Although it is known that epigenetic changes associ-
ated with diseases occur throughout life, the labile nature 
of the epigenetic state during the first stages of develop-
ment makes this time especially significant and decisive.

Due to the exponential increase in consultations 
related to neurodevelopmental problems in paediatrics, 
we consider it pertinent to carry out and promote studies 
in real-world populations through direct examinations 
of the children. Early intervention is essential to improve 
prognosis and early diagnosis.
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