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Introduction

Deficits in intellectual and adaptive functioning are the 
main characteristics of intellectual disability with a reported 
prevalence between 1% and 3% of the population with 
some regional variations (1,2). By definition, the onset of 
intellectual and adaptive deficits has their onset during the 
developmental period from infancy thorough adolescence. 
For simplicity, we have used the term persons in this review 
to include infants, children, adolescents and adults. Also, we 
recognize that different definitional criteria use the equally 
valid term intellectual developmental disorder instead of the 
term intellectual disability to describe the range of disorders 
of deficits in intellectual and adaptive functioning.

Most persons with intellectual disability have mild 

intellectual disability, for which an underlying biologic cause 
is less likely to be identified; whereas, a small percentage of 
persons who have severe to profound intellectual deficit, an 
underlying biologic cause is highly likely to be identified 
(1-4). In addition to clinical evaluation, both the cognitive 
ability and adaptive functioning are ascertained based on 
individually administered standardized tests. The effective 
delivery of healthcare for persons with intellectual disability 
requires participation and coordination between many 
different medical as well as other related disciplines and 
agencies that provide support services for persons with 
intellectual disability.

In most countries various laws, acts or regulations 
provide the framework for the legal rights of persons with 
disabilities, organization of community based support and 
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intervention services, and variable levels of governmental 
and non-governmental funding for various support 
services—intervention, educational, vocational, social and 
other services—for persons who have intellectual and other 
developmental disabilities (1-4). In the clinical practice 
setting, the medical practitioner takes a lead role in medical 
evaluation and treatment as well as providing ongoing 
preventive healthcare for persons with intellectual disability. 
Additionally, the medical practitioner also plays an essential 
role in coordinating appropriate consultations with other 
specialists, as well as in facilitating access and care through 
community-based agencies and person.

Intellectual disability is best considered within the 
broader framework of disability in general. The conceptual 
framework and definition of disability has evolved over the 
years from a predominantly medical model to a broader 
model that encompasses and functionally merges the medical, 
social and functional aspects of disability (5-7). This has 
significant individual, societal, economic, political, healthcare 
delivery and policy implications, making it challenging to 
construct a unifying definition of disability (5-8).

The medical model of disability considers a person to 
have a disability based on a disease or health condition 
that limits their ability to carry out expected individual and 
societal obligations (5-8). This is accompanied by a range of 
disability based on severity within the context of the many 

conditions that can affect an individual’s functioning. The 
medical model attributes functional limitations associated 
with disability to the person, which implies that if their 
condition is cured, then the disability could be remediated 
(5-8). There is minimal consideration of contribution of 
the environmental or societal factors in the medical model, 
which generally views the person with a disability in a sick 
role (5-8).

The social model, on the other hand, takes into 
consideration the role of the environmental and societal 
factors in its construct of disability (5-8). Disability within 
the context of social model is considered based on the 
understanding that by itself, functional impairment at an 
individual level by itself may or may not result in disability; 
rather, sociocultural expectations and built environment 
together limit a person’s ability to engage in expected 
individual and societal obligations (5-8).

It is important to understand the frequently used terms 
impairment, handicap, and disability (Table 1) (4-8). The 
World Health Organization (WHO) has developed the 
International Classification of Functioning, Disability and 
Health, which comprises three key components: (I) body 
function and structure; (II) activity; and (III) participation 
(Table 2) (9-12). The general WHO classification provides 
a framework for delineating specific disabilities. The three 
key components of the WHO classification are interrelated 

Table 1 Definitions of impairment, disability and handicap

Term Definition

Impairment Psychological, structural or functional abnormality at an individual level

Disability Limitation of ability to perform an activity as expected because of an impairment

Handicap Relative disadvantage at an individual level in terms of meeting expected societal role and obligations because of an 
impairment or disability

Table 2 World Health Organization International Classification of Functioning, Disability and Health

Normal function Lack of normal function

Body function: physiological functions of the body Problems with the body function as a significant deviation or loss

Body structures: anatomic parts of the body Problems in structure as a significant deviation or loss

Activity: the execution of a task or action by an individual Activity limitation: difficulties an individual may have in executing activities

Participation: involvement in a life situation Participation restrictions: problems an individual may have in involvement 
in life situation

Functioning: a global term used to encompass body 
functions, body structures, activities, and participation

Disability: a global term used to encompass problems with body functions, 
body structures, activity limitations, and participation restrictions
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and may interact with a given health condition and 
individual and environmental factors.

Definition

The term intellectual disability or intellectual developmental 
disorder is used to describe significantly sub-average 
intellectual and adaptive functioning based on clinical 
assessment and as measured by individually administered, 
appropriately normed, standardized and validated tests 
of intellectual functioning and adaptive behavior, with 
onset during the developmental period from infancy 
through adolescence (10,13-15). According to the WHO 
classification, “Disorders of intellectual development are a 
group of etiologically diverse conditions originating during 
the developmental period characterized by significantly 
below average intellectual functioning and adaptive behavior 
that are approximately two or more standard deviations 
below the mean (approximately less than the 2nd/3rd 
percentile) (10).” A diagnosis of intellectual disability should 
not be based solely on the results of tests of intellectual and 
adaptive functioning; rather, it is based on a combination 

of clinical assessment and judgment in conjunction with 
the results of standardized tests of intellectual and adaptive 
functioning (1,8,10,13,15). The assessment of intellectual 
functioning and adaptive behavior may be influenced by a 
number of factors (Table 3) that should be considered in the 
administration of the tests and interpretation of their results 
(8,10,13,15,16).

According to the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-V), the deficits in intellectual 
function include reasoning, problem solving, planning, 
abstract thinking, judgment, academic learning, and 
learning from experience (15). The critical components of 
intellectual functioning included in the DSM-V criteria 
are verbal comprehension, working memory, perceptual 
reasoning, quantitative reasoning, abstract thought, and 
cognitive efficacy (15).

Widely accepted definition and classification systems for 
intellectual disability consider adaptive functioning in terms 
of conceptual, social, and practical domains (8-10,13-15) 
(Table 4). Deficits in adaptive functioning result in failure 
to meet developmental and sociocultural standards for 
personal independence and social responsibility. A number 
of factors (Table 5) may either facilitate or hinder adaptive 
functioning in one or more activities of daily life, such as 
communications, social participation, and independent 
living, across multiple environments such as home, school, 
work, and community (4,7,8,13,15).

Epidemiology

The reported prevalence of intellectual disability is 1% 
globally and vary from 1% to 3% by country, with a male to 
female ratio of 2:1 (8,12,13,15-27). Although the prevalence 
of mild intellectual disability has declined somewhat in 
recent years, the prevalence of severe intellectual disability 
has remained same during that time at approximately 
0.3–0.5% of population (12,13,16,27). Statistically, the 

Table 3 Factors that may influence administration and interpretation 
of tests of intellectual and adaptive functioning

Age of the person

Socio-cultural background

Sensory impairments

Motor impairments

Communication ability

Behavioral factors

Associated medical or mental disorders

Examiner factors

The test environment

Table 4 Domains of adaptive functioning

Domain Key components or functions

Conceptual Memory, language, reading, writing, math reasoning, acquisition of practical knowledge, problem solving, judgment in 
novel situations

Social Awareness of others’ thoughts, feelings, and experiences; empathy; interpersonal communication skills; ability for 
developing friendships; social judgment

Practical Self-care; job responsibilities; money management; recreation, self-management of behavior, school and work task 
organization
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prevalence of intellectual disability in the general population 
is expected to be 2.5% (13,15). This is based on the 
understanding that intelligence [measured as intelligence 
quotient (IQ), by individually administered standardized 
tests of intelligence] has a typical distribution in the 
population and applying 2 standard deviations below the 
mean as a cutoff point (13,15). When one child is diagnosed 
having severe intellectual disability, the recurrence risk for 
intellectual disability in subsequent child is estimated to 
range from 3% to 9% (13,15,16).

Measured IQ is considered an approximation of 
intellectual functioning, which may or may not necessarily 
correlate with the level of adaptive functioning (1,8,13,15,16). 
However, based on a number of epidemiological studies, 
persons with an IQ score of 50 or less are considered to have 
severe intellectual disability; whereas, persons with an IQ 
above 50 are considered to have mild intellectual disability 
(13-16). Almost all persons with a measured IQ of ≤50 
manifest some degree of adaptive deficits (13-16). Major 
risk factors for mild intellectual disability are environmental 
and psychosocial, and include low socioeconomic status, 
residence in low-income countries, low maternal education, 
malnutrition, and inadequate access to healthcare (8,11-16, 
28). On the other hand, in persons with severe intellectual 
disability, a specific underlying genetic, biological or 
neurological can be identified in more than 75% of cases 
(8,11-13,28). The most common identified conditions 
in persons with severe intellectual disability include 
chromosomal abnormalities, genetic syndromes (Table 6), 
congenital brain malformations, neurodegenerative diseases, 

congenital central nervous system infections, inborn errors 
of metabolism (Table 7), maternal disease during pregnancy, 
in utero exposure to toxins, and birth injury (13,15,16,27-30).

Clinical features

The clinical symptoms and signs of intellectual disability 
are generally first recognized during infancy and childhood. 
The predominant clinical symptoms and signs suggestive 
of intellectual disability vary depending up on the age at 
presentation, specific cause and the severity of cognitive 
deficit (1,4,8,13,15,16). Infants and young children with 
severe intellectual deficit are highly likely to have an 
underlying cause and present early with clinical features 
associated with the underlying condition (13,16,28,30). On 

Table 5 Factors that may modulate adaptive functioning

Level of intellectual functioning

Communication ability

Opportunity and support for formal education

Personal motivation

Socialization

Personality

Vocational opportunity

Socio-cultural experiences

Co-morbid mental health conditions

Associated medical conditions

Access to family, institutional and community based support 
systems

Table 6 Some genetic conditions associated with intellectual 
disability

Aarskog syndrome

Adrenoleukodystrophy

Aicardi syndrome

Allan-Herndon syndrome

Angelman syndrome

Christianson syndrome

Coffin-Lowry syndrome

Creatine transporter deficiency

Down syndrome

Duchenne muscular dystrophy

Fragile X syndrome

Hunter syndrome

Incontinentia pigmenti

Lesch-Nyhan syndrome

Lowe syndrome

Menkes syndrome

Palizaeus-Merzbacher disease

Prader-Willi syndrome

Renpenning syndrome

Rett syndrome

Smith-Magenis syndrome

Turner syndrome

Williams syndrome
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the other hand, a large percentage of children with mild 
range of intellectual deficits are highly unlikely to have an 
identifiable underlying specific cause or clinical findings, 

and may not be recognized to have intellectual disability 
until later in childhood (13,16,28,30). Some children with 
mild ID may not be recognized until 5–9 years of age (16).  
Abnormal findings on physical examination such as 
macrocephaly or microcephaly, dysmorphic features, 
multiple congenital anomalies, or difficulty with feeding 
in a newborn should prompt consideration of associated 
intellectual disability (8,13,16). Gross motor delay is a 
common presentation ID during infancy; whereas, during 
pre-school and early school years language, learning and 
academic difficulty as well as behavioral concerns is common 
presentation in children with ID (16).

Mild intellectual disability

Eighty-five percent of persons with intellectual disability 
have mild severity and are less likely to be recognized to 
have ID before 5–6 years of age (8,13,16). Mild intellectual 
disability is characterized by measured intellectual and 
adaptive functioning that is approximately two to three 
standard deviations below the mean (approximately 0.1–2.3 
percentile) (10). The measured IQ for persons with mild ID 
is between 50–55 and 70 (based on population mean of 100; 
1 standard deviation of 15, and margin of measurement error 
of ±5) (8,10,13-16). Persons with mild ID have difficulty 
in the acquisition and comprehension of complex language 
and academic skills (10,13,15,16). They can reach academic 
skills equivalent to 4th–5th grade level (10,16). In addition to 
language difficulty, persons with mild ID also have difficulty 
in arithmetic and writing skills (10,15,16). With appropriate 
support, they are able to develop basic skills in reading, 
writing and mathematics. Most are able to write simple 
letters and complete a simple job application (10,15,16).

Adolescents and adults with mild ID continue to show 
deficits and limitations in executive functioning such 
as planning, organizing, priority setting and abstract  
thinking (15). They also show limitations in tasks that 
require short-term recall. Persons with mild ID are at an 
increased risk for being manipulated by others (15). They 
show limited ability to accurately judge or comprehend the 
norms of social discourse and interactions, and, often, their 
behavior in social situations may be considered immature or 
inappropriate by others (15).

With appropriate support, persons with mild intellectual 
disability are able to acquire most skills needed for daily 
household, practical and self-care activities (10,13,15). 
Persons with mild intellectual disability can be sufficiently 

Table 7 Some inborn errors of metabolism associated with 
intellectual disability

Amino acids

Phenylketonuria

Tyrosinemia type II

Cholesterol and bile acids

Cerebrotendinous xanthomatosis

Smith-Lemli-Opitz syndrome

Glucose transport and regulation

GLUT1 deficiency

Hyperhomocystinemia

Lysosomal storage

Gaucer disease type III

Hurler syndrome

Niemann-Pick disease

Sanfilippo syndrome subtypes

Metals

Menkes disease

Wilson disease

Mitochondria

Coenzyme Q10 deficiency

Pyruvate dehydrogencase complex deficiency

Neurotransmission

Dihydropteridine reductage deficiency

Tyrosine hydroxylase deficiency

Organic acids

Cobalamin deficiency

Maple syrup urine disease

Urea cycle

Carbamoyl phosphate synthetase deficiency

Ornithine transcarbamylase deficiency

Vitamins/co-factors

Congenital intrinsic factor deficiency

Pyridoxine dependent epilepsy
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skilled as adults to be gainfully employed and able to 
maintain independence in daily life activities (10,13,15). 
They can learn simple employment related skills such 
as report to work at expected time, stay at task, and 
engage in appropriate social interactions with coworkers 
(10,13,15). They can also learn to drive and use public 
transportation. Overall, most persons with mild ID function 
at mental age of 9–11 years as adults (10,13,15). Persons 
with mild ID need intermittent support in daily living 
activities such as self-care, shopping, food preparation 
and money management (10). They need assistance in 
making healthcare and legal decisions. Persons with mild 
ID can acquire basic vocational skills as adults, and may 
be employed in jobs that do not require application of 
academic or conceptual skills (10,13,15,16).

Moderate intellectual disability

About 10% of persons with ID have moderate severity and 
likely to be recognized to have an ID by 3–5 years of age 
(8,13,16). A moderate ID is characterized by intellectual and 
adaptive functioning that are approximately three to four 
standard deviations below the mean (approximately 0.003–0.1 
percentile) (10). The measured IQ of persons with moderate 
ID falls between 35–49 and 50–55 (8,10,13-16).

The rate of acquisition of basic language skills is slow 
in children with moderate ID (8,10,16). The acquisition 
and development of language as well as the ability to learn 
and attain proficiency in academic skills are limited in 
persons with moderate intellectual disability person (10,15). 
Persons with moderate ID show significant limitations in 
reading, writing, mathematics and other skills requiring 
understanding basic concepts (10,13,15). Persons with 
moderate ID may develop some basic skills, for example, 
ability for sight-word reading, copy information, and 
match number to number of items (10,13,15). They can 
acquire academic skills equivalent to early elementary 
school grade level (10,15). Persons with moderate ID 
experience difficulty in social communication, interpersonal 
interactions and understanding behavioral norms expected 
for age and social context (15). With ongoing support, 
persons with moderate ID can develop meaningful family 
and personal relationships. They have limitations in social 
decision-making and social judgment (15). Development 
of maladaptive behaviors is a significant concern in persons 
with moderate ID and this can further contribute to 
difficulty in social interactions and relationships (15).

Persons with moderate ID function at mental age of 

about 6-8 years as adults (8,10,13,15,16). Persons with 
moderate intellectual disability need substantial ongoing 
support as adults to maintain independence in daily living 
activities and to remain gainfully employed (13). With 
ongoing support and teaching, persons with moderate ID 
may be able to acquire basic daily living and job skills. They 
need continued supervision and guidance in daily activities 
as well as performing job related tasks. A person with 
moderate ID can attain relative independence in self-care 
and daily living tasks such as eating, dressing, elimination 
and personal hygiene (10,13,15).

Severe intellectual disability

About 4% of persons with ID have severe ID, and are 
highly likely to be recognized as having severe ID by 3 years 
of age or earlier (8,13,16). Severe ID is characterized by 
intellectual and adaptive functioning that are approximately 
four or more standard deviations below the mean (less than 
approximately the 0.003rd percentile) (10). The measured 
IQ of persons with severe ID falls between 20–25 and 
35–40 (10,13,15). In addition to severe deficit in intellectual 
functioning, persons with severe ID may also have motor 
impairments and other associated conditions that further 
limit intellectual and adaptive functioning (8,15). Persons 
with severe ID function at mental age between 3 and 5 years  
as adults (8,10,15,16). Persons with severe ID need 
extensive, regular, consistent, and lifetime support in daily 
living activities, and are care dependent (13,15).

Persons with severe ID have significantly limited 
language and communication ability. They have significant 
limitations in spoken language; communication may be 
limited to use of single words or phrases (10,15). Their 
communication ability may be improved with use of 
augmentative communication methods. They often use 
gestures to communicate basic needs. Persons with severe 
ID have significant limitations in understanding concepts 
of numbers, quantity, time, management of money and 
problem solving (10,13,15,16). The social interactions and 
relationships for persons with severe ID are largely limited 
to immediate family members and care takers.

A person with severe ID requires intensive support 
in all activities of daily living including self-care and 
personal hygiene (10,15). They are not able to make sound 
judgments or decisions that may affect the wellbeing of self 
or others and require constant supervision (15). Maladaptive 
behavior, including self-harm, is a significant concern in 
persons with severe ID (15).
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Profound intellectual disability

Approximately 1% of persons with ID have profound ID 
and recognized by 2 years of age (8,13,15,16). A profound 
ID is characterized by intellectual and adaptive functioning 
that are approximately four of more standard deviations 
below the mean (approximately less than the 0.003rd 

percentile) (10). Persons with profound ID have IQ less 
than 20–25 (8,13,15,16). Persons with profound ID function 
at about 3 years of mental age and need high intensity, 
pervasive support across all environments (8,10,15,16). 
They have significant limitations in self-care, continence, 
communication and mobility. They may need complete 
custodial or nursing care and are total care dependent 
(13,15). Severe ID is also associated with other impairments 
such as motor and sensory disorders that further limit 
acquisition and use of motor, adaptive or social skills. Severe 
and profound ID are differentiated primarily based on 
differences in limitations of adaptive behavior because the 
validity and reliability of standardized tests of intelligence 
are not clearly established when used in persons with 
intellectual functioning that is below the 0.003rd percentile 
person (10).

Persons with profound ID have substantial deficits 
in academic or conceptual skills. With intensive and 
persistent teaching and assistance, it is possible for a person 
with profound ID who do not have associated motor or 
sensory impairments, to develop some capacity for self-
care (13,15). Some may be able to develop some capacity 
for nonverbal communication with use of augmentative 
communication methods. A person with profound ID may 
respond to familiar persons or caretakers with gestures 
and facial emotional cues (15). A person with profound ID 
needs constant supervision and is total care dependent in all 
aspects of daily living.

Undetermined severity

The standardized tests for assessment of intellectual and 
adaptive functioning are generally difficult to administer in 
very young children and the results may not be reliable or 
valid (10,15). This may also be the case in older children 
with associated other conditions that may pose barriers to 
effective testing, such as motor or sensory impairments 
and co-morbid medical or mental health disorders. When 
intellectual or adaptive functioning cannot be reliably 
assessed, based on standardized tests, a diagnosis of 
intellectual disability and its severity is made based on 
findings of clinical evaluation (8,10,15,16).

Etiological testing

The value of identifying a specific cause of intellectual 
disability, especially in case of mild intellectual disability, is 
subject to debate (30-33) (Table 8). Because a biologic cause 
is more likely to be identified in severe intellectual disability, 
an etiological diagnosis should be pursued in all such cases. 
In many cases, certain disease specific clinical findings may 
indicate additional tests to identify a cause.

The initial diagnosis of intellectual disability is considered 
mainly based on clinical presentation. Key components of 
diagnostic evaluation are a complete medical history (Table 9), 
general physical examination, dysmorphology examination 
and neurological examination (2,13,28,30,32). A diagnosis 
of intellectual disability requires an assessment of the 
person’s cognitive and adaptive abilities using individually 
administered standardized instruments by qualified 
professionals. Standardized test of intellectual and adaptive 
functioning should be appropriate for the population being 
tested. Standardized testing should be age appropriate, 
take into account the mental age of the child, be culturally 
sensitive, and accommodate for any motor, behavioral, 
or language variations (1,13,15,16). Hearing and vision 
should be assessed in all children as part of their intellectual 
disability evaluation (16,30).

Many conditions associated with severe to profound 
intellectual disability can be suspected based on their 
characteristic clinical features. On the other hand, in a 
large percentage of cases, especially in mild intellectual 
disability, no clinical characteristics suggestive of a 
specific condition are found. Laboratory tests for genetic 
disorders or abnormalities, laboratory tests for inborn 
errors of metabolism and neuroimaging studies are the 
main evaluation tools used to confirm or identify any 

Table 8 Reasons for pursuing an etiological diagnosis

Anticipate complications

Identify treatable cause

Develop prevention program

Facilitate research

Plan intervention services

Access support services

Provide genetic counseling

Helps long-term life planning
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Table 9 Key elements of clinical history

Details of presenting symptoms

Onset, duration, progression, severity of symptoms

Factors that modulate symptoms or signs

Current level of development and functioning as reported by 
parents or caregivers

Prenatal

Mother’s and father’s age during conception of the child

Nature of prenatal care

Previous pregnancies

Number

Term or preterm

Abortions

Living children

Multiple gestations

Maternal weight gain

Fetal activity

Prenatal ultrasound abnormalities

Maternal medical and obstetric complications

Use of medications, drugs of abuse, alcohol, tobacco, radiation 
exposure

Prenatal maternal infections

Perinatal

Hospital or home delivery details

Length of gestation

Labor

Spontaneous delivery vs. induced

Vaginal

Forceps or vacuum assistance

Cesarean section

Intrapartum monitoring, use of analgesia or anesthesia (epidural)

Birth complications:

Prolapsed cord

Breech presentation

Polyhydramnios

Oligohydramnios

Prolonged rupture of membranes +/− chorioamnionitis

Table 9 (continued)

Table 9 (continued)

Maternal fever, toxemia, abnormal bleeding, abnormalities of 
placenta

Meconium or foul-smelling amniotic fluid

Neonatal

Birth weight, height, head circumference

Dubowitz score, small or large of gestational age

Apgar scores

Any resuscitation required

Neonatal course

Respiratory distress

Assisted ventilation

Apnea

Seizures

Sepsis

Jaundice

Blood type of mother and child

ABO incompatibility

Direct or indirect Coomb’s testing

Congenital anomalies

Feeding problems

Brain imaging, laboratory testing

Developmental

Time and nature of initial parental concerns about development

Any previous developmental evaluations

Specific developmental diagnosis, if any, and at what age

Early major milestone attainment

Medical/surgical

Major illnesses or surgeries

Injuries and hospitalizations

Procedures or investigations

Family history

3 generational history

Fetal wastage

Unexplained infant or childhood deaths

Parental and sibling health

Medical conditions in family members: congenital, genetic, 
neurological, psychiatric, learning disorders, intellectual 
disability, speech and language disorders

Table 9 (continued)
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specific etiology of intellectual disability. Such an extensive 
evaluation should be considered in consultation with 
appropriate professionals with expertise and experience 
in specific disciplines (8,16,30-37). The likelihood of 
identifying the etiology of intellectual disability by various 
laboratory tests and neuroimaging studies vary based on the 
severity of intellectual disability and the presence or absence 
of abnormal findings on clinical evaluation (1,16,29-34).

Newborn screening programs, where available and 
instituted, identify a number of inborn errors of metabolism. 
Early identification of treatable inborn errors of metabolism 
is important to improve long-term outcomes (34,35). 
Beyond the newborn period, in the absence of large scale 
implementation of newborn screening for inborn errors 
of metabolism, an evaluation for metabolic disorder is 
considered based on findings on clinical evaluation. Some of 
the finding that may suggest an inborn error of metabolism 

include a family history of IEM or unexplained neonatal 
death, consanguinity, failure to thrive, recurrent vomiting, 
seizures, lethargy, developmental regression, abnormal 
movements, hypotonia, facial dysmorphism, and enlarged 
spleen or liver (30,31,34,35). Specific tests of inborn errors of 
metabolism (Table 10) should be considered in consultation 
with metabolic geneticist (30,31,34,35).

If a specific genetic diagnosis is suspected, work-up with 
appropriate genetic tests is considered in consultation with a 
geneticist. A chromosomal microarray test is recommended 
as a standard initial test in the evaluation of intellectual 
disability (30). If chromosomal microarray testing is not 
diagnostic, additional testing with exome or whole genome 
tests may be indicated (29-31,37,38). Fragile X testing 
should be included in all work-up as it is one of the most 
common genetic causes of intellectual disability (30). In 
females with moderate to severe intellectual disability, 
testing for Rett syndrome (methyl CpG-binding protein 2) 
is recommended (30,31). The overall yield of microarray 
analysis in the evaluation of intellectual disability is 
estimated to be 15%; whole exome sequencing is reported 
to add additional 30% and whole genome sequencing an 
additional 15% to overall yield (16,30-32).

Brain magnetic resonance imaging (MRI) scan is 
indicated in the presence of abnormal neurological history 
and examination findings. With abnormal neurological 
findings, 30–40% of MRI scans show abnormalities 
(16,30,32). In the absence of specific abnormal neurological 
findings, about 10% of scans show abnormal findings 
(16,30,32). However, in most cases it is difficulty to establish 
the significance of abnormal findings on neuroimaging as a 
cause of intellectual disability.

General comments on management

Improved prenatal care, improved access to maternal-child 
health, newborn screening for inborn errors of metabolism, 
and improved immunization rates, contribute to reduced 
rates of intellectual disability (16,27,28). The underlying 
cause, clinical manifestations, and cognitive and adaptive 
abilities vary widely between persons with intellectual 
disability. Such heterogeneity requires individualized 
considerations for treatment depending on individual 
needs; it is not within the scope of this review to describe 
in detail comprehensive management of all primary and 
associated conditions in persons who have intellectual 
disability. Notwithstanding the heterogeneity and need for 

Table 9 (continued)

Personal/social history

Parent occupation, socioeconomic status, level of education

Primary caregiver, living situation, school functioning

Any current services or therapies, early intervention or other 
special health services

Extracurricular activities, family adjustment, school adjustment

Use of medications

Social or medical neglect

Early childhood trauma or adverse childhood experiences

Review of systems

Guided by presenting symptoms

Table 10 Initial or screening tests when inborn error of metabolism 
is suspected

Blood Urine

Ammonia Organic acids

Lactate Purines

Copper Pyrimidines

Ceruloplasmin Creatine metabolites

Amino acids Oligosaccharides

Homocysteine Glycosaminoglycans

Acyl carnitine profile
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individualized considerations, certain general principles of 
treatment for persons with ID provide a framework for their 
overall healthcare, which include the following (1,16,38-54):
 Treatment of medical complications;
 General preventive medical care;
 Treatment of co-morbid medical and mental health 

conditions;
 Treatment of challenging behaviors;
 Rehabilitation services;
 Educational support;
 Vocational training;
 Social support;
 Support for community based living;
 Support for appropriate level of employment;
 Transition to services from children focused to those 

more appropriate for adults;
 Guardianship, financial and legal considerations.
The optimum model of care for persons who have 

intellectual disability is an interdisciplinary care model in 
the setting of a clinical service or medical center. Primary 
care medical practitioner provides preventive and general 
medical care as well as facilitates and coordinates specialty 
consultative care and access to needed support services.

Like most countries in the world, in the United 
States, several federal and state laws, regulations and 
acts provide the regulatory basis for the development, 
implementation and funding of various services for persons 
with developmental disabilities (55). Most intervention 
and service programs are developed and implemented 
within or linked to formal educational systems at local or 
community level. Programs are structured to meet the age 
appropriate differences in the needs of children, adolescents 
and adults with intellectual disability. For young children 
under 3 years of age, early intervention services provided by 
local community agencies are used and the Individualized 
Family Service Plan is implemented for these families. 
For children and adolescents between 3 and 16 years of 
age an Individualized Education Plan is developed to 
provide appropriate educational interventions in the least 
restrictive environment possible along with related support 
services. Between 14 and 16 years of age, plan for transition 
of services to adult oriented settings is considered. The 
Individualized Transition Plan includes consideration of 
adult oriented services, vocational training, and needs for 
independent living. When the adolescent graduates from 
formal educational system as a young adult, continued 
support services are provided based on the development and 
implementation of an Individualized Habilitation Plan. The 

scope and intensity of interventions and support services 
vary depending upon the needs of the person and the 
severity of the intellectual disability.

Conclusions

Significant limitations in both intellectual and adaptive 
functioning with onset during developmental period are the 
core features of intellectual disability. The level of adaptive 
functioning and the intensity of supports needed are the 
main criteria used to categorize intellectual disability levels 
of severity. The level and limitations of both the intellectual 
and adaptive functioning of a person are based on a 
comprehensive clinical evaluation as well as individually 
administered standardized tests of intellectual and adaptive 
functioning. The use of measured IQ in determining 
severity of intellectual disability has limitations, especially at 
higher levels of IQ and therefore IQ alone is not considered 
sufficient criteria to determine whether a person should be 
considered to have an intellectual disability nor to determine 
its severity. Psychosocial and environmental factors are 
the main contributors of mild intellectual disability, which 
comprises 85% of persons who have intellectual disability. 
The clinical symptoms and signs of intellectual disability 
depend on the age at initial presentation and the severity 
of the deficits; the more severe the deficits, earlier the age 
at presentation. An evaluation for an underlying specific 
cause for intellectual disability is recommended and such 
work-up includes genetic testing, metabolic testing and 
neuroimaging. The main strategies for management of 
persons who have intellectual disability are general medical 
care, treatment of comorbid conditions, treatment of 
behavioral symptoms, special education, vocational training, 
and community-based supports. In most countries, there 
are specific laws and acts that protect the rights of persons 
with disabilities as well as provide a framework and variable 
level of funding for their care.
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