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MENTAL RETARDATION (CAUSES)

Primary Disciplinary Field(s): Clinical Psychology, Pediatrics, Genetics, Public Health

1. Core Definition and Etiological Context

The term mental retardation, now largely superseded by the clinical designation intellectual
disability, refers not to a singular disorder or syndrome but rather to a constellation of symptoms
resulting from diverse conditions that impair the development and functioning of the central
nervous system. Ildentifying the precise etiology (causal pattern) is crucial for prevention,
treatment, and accurate prognosis. The range of causal factors is expansive, encompassing
genetic predispositions, exposure to toxins, infectious diseases, physical trauma, and
socioeconomic deprivation, highlighting the complexity of intellectual development.

Despite extensive research, pinpointing the exact causal mechanism remains challenging. Current
estimates suggest that specialists are only able to identify the precise causal pattern in
approximately 25 percent of all reported cases. Analysis of the temporal distribution of causal
factors indicates that 50 to 60 percent of causes operate before birth (prenatally), 8 percent
operate during birth (perinatally), and 25 to 30 percent operate after birth (postnatally). Notably,
those factors operating prenatally are often the least understood and researched.

2. Historical Classification Models

Older systems used to classify the causes of intellectual disability have proven too rudimentary for
modern diagnostic and scientific purposes. One outdated classification divided cases into primary
or endogenous, presumed to result primarily from hereditary factors, and secondary or
exogenous, resulting from identifiable brain injury or established disease processes.

Another historical approach attempted a chronological division based on when the causal factor
exerted its influence. This model partitioned causes into three broad temporal categories: those
acting before birth (e.g., infections such as German measles, toxic conditions, faulty heredity,
endocrine or nutritional disorders); those acting at birth (e.g., birth injury, asphyxiation,
prematurity); and those acting after birth (e.g., meningitis, encephalitis, head injury, vitamin
deficiencies). These broad, often overlapping divisions have since been replaced by more detailed
and descriptive categorical systems.

3. The AAMD Etiological Categories (The Modern Framework)

The previous American Association on Mental Deficiency (AAMD) classification introduced a
comprehensive etiological framework, organizing the multitude of identified specific causal factors--
estimated at over one hundred--into eight descriptive categories. This system provides a more
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structured and clinically relevant approach to understanding the diverse origins of intellectual
disability than its historical predecessors. These categories emphasize the interaction between
biological vulnerability and environmental influence across the lifespan.

4. Specific Categories: Sociocultural and Genetic Factors

The first category, Sociocultural Factors, acknowledges the profound impact of the environment.
Deprived families residing in poverty-stricken areas, such as city tenements and rural slums,
contribute disproportionately to the incidence of intellectual disability. Data cited by the President's
Panel on Mental Retardation (1962) indicated that 10 to 30 percent of school-age children in
certain slum areas were classified as retarded, contrasting sharply with the 1 to 2 percent
incidence in more affluent neighborhoods. While this disparity is partially attributable to the fact that
parents of lower intelligence may congregate in deprived areas, the overwhelming explanation lies
in the pervasive lack of stimulation, opportunity, and motivation inextricably linked with chronic
poverty and neglect. Studies confirm that potentially normal children can suffer intellectual
developmental setbacks under such severely adverse conditions.

The second category covers Genetic Chromosomal Factors. Mild intellectual disability is
sometimes attributed to poor heredity, often involving multiple genes (polygenic inheritance), and
is frequently seen in combination with cultural deprivation. More moderate or severe deficiencies,
however, are often traceable to single mutant genes or identifiable chromosomal abnormalities.
These conditions include various metabolic disorders (detailed below) as well as well-known
syndromes such as Mongolism (Down's syndrome), Klinefelter's syndrome, and Turner's

syndrome.

5. Specific Categories: Biochemical, Toxic, and Traumatic Factors

Biochemical or Metabolic Disorders constitute the third category, encompassing about twenty-
five rare metabolic diseases that typically result from inherited defects affecting the processing of
lipids (fats), carbohydrates, and proteins. The most frequent and medically understood condition in
this group is Phenylketonuria (PKU), which, if left untreated, leads to severe intellectual

impairment. Other conditions include congenital galactosemia, maple sugar urine disease,

congenital porphyria, familial goiterous cretinism, Tay-Sachs disease, and Niemann-Pick disease.

The fifth category addresses Toxic Agents, which can impact the developing nervous system
either through maternal exposure or direct exposure during early childhood. Examples include
carbon monoxide and lead poisoning. Furthermore, brain inflammation (encephalitis) resulting
from immunological agents, such as antitetanus serum or typhoid vaccine administered early in
life, or drugs ingested by the mother during pregnancy, may act as toxic agents. A critical toxic
factor is Bilirubin encephalopathy (kernicterus), which results from Rh or other blood
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incompatibilities; while this condition occasionally causes mental retardation, it is largely
preventable through timely blood transfusions. Kernicterus may also be associated with
prematurity or infection (neonatal sepsis) in the newborn.

The sixth category, Trauma or Physical Agents, relates to direct damage to the brain. While
modern obstetrics has significantly reduced birth injuries, some cases still arise from mechanical
damage during delivery, such as those caused by malposition of the fetus, difficult forceps delivery,
or a combination of large head and small maternal pelvis. Additionally, anoxia (lack of oxygen)
caused by delayed breathing, drug overdosage that depresses infant respiration, surgery, heart
attacks, or near-drowning incidents in early childhood can lead to brain damage. Although
accidental head injuries can result in permanent defects, they are not as frequent a cause of
intellectual disability as often assumed.

6. Specific Categories: Infections, Radiation, and Other Causes

Category four, Infections, focuses on those diseases capable of causing congenital brain damage.
A number of viral infections transmitted from mother to fetus pose significant risk. The most
critical example is German measles (congenital rubella), particularly when contracted during the

first eight weeks of pregnancy. Other infectious agents include congenital syphilis, cytomegalic
inclusion body disease, and toxoplasmosis. Postnatal infections, such as meningitis and
epidemic encephalitis, can also result in intellectual impairment if contracted before or shortly
after birth.

The seventh category is lonizing Radiation. Exposure to X-ray treatments administered to the
pregnant mother in the region of the uterus can lead to birth defects. Historical evidence from the
atomic bombings of Hiroshima and Nagasaki also demonstrates that radiation exposure results in
a high incidence of defective children. Furthermore, excessive radioactivity in the atmosphere is
theorized to act directly on the fertilized ovum and may also induce gene mutations in the germ
cells of adults, thereby endangering future generations with gross mental and physical defects.

The final category, Other Causes, encompasses a diverse group of factors that do not fit neatly
into the prior classifications. The incidence of intellectual disability in very small premature babies

(under three pounds at birth) is approximately ten times greater than in term births. Children
afflicted with brain tumors or other neoplasms may develop severe brain damage. A significant
number of cases involve unknown factors operating prenatally that cause gross malformations of
the brain and skull structure. These structural defects include anencephaly (absence of the
cerebrum and skull bones), macrogyria, microgyria, and porencephaly (large cavities in the brain).

Severe structural anomalies often correlate with the severity of the intellectual impairment. For
instance, congenital hydrocephaly (enlargement of the cranium due to spinal fluid pressure)

produces deficiency ranging from mild to severe, while cases of microcephaly (small, pointed
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head) typically fall into the profound or severe categories. Craniostenosis, the premature closing of
the cranial bones, produces skull distortions such as acrocephaly or scaphocephaly. Finally,
serious or prolonged emotional disturbances may, in a limited number of instances, also
contribute to intellectual retardation.

7. Challenges in Etiological Identification

The identification of numerous specific causes should not be misinterpreted as implying that the
problem of etiology is near resolution. A great deal of research remains necessary in this area,
particularly concerning the 50 to 60 percent of causes that operate prenatally and remain the least
understood. The frequent collaboration of factors--such as a meager genetic endowment
combined with cultural deprivation--further complicates the task of isolating a single, definitive
causal agent.

Clinical identification of the exact causal pattern is successful in only about one-quarter of cases,
underscoring the need for advanced diagnostic techniques and molecular research. The majority of
intellectual disability cases are likely the result of complex interactions between subtle genetic
variations and environmental stressors rather than single-gene defects or massive trauma.
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