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ABSTRACT KEYWORDS
Attention Deficit Hyperactivity Disorder (ADHD) is a behavioral and ADHD;
developmental disorder. ADHD is one of the most common childhood Causes;
neurological disorders and can continue through adolescence and Childhood neurological
adulthood. Symptoms include difficulty staying focused and paying disorder;

attention, difficulty controlling behavior, and hyperactivity. Itisachronic Minimal brain damage.
conditionthat affectsmillions of children and often persistsinto adulthood.
Children with ADHD also may struggle with low self-esteem, troubled
relationshipsand poor performancein school. ADHD can cause significant
emotional, social and educational problems. However, when ADHD causes
are known early and properly, the condition can be managed effectively,
so children can grow up to have productive, successful and fulfilling

lives. Thisreview paper summarizes the different causes of this common

neurological disorder.

INTRODUCTION

ADHD aways begins in childhood. For some
people, though, ADHD isnot diagnosed until adulthood.
That means adults who are newly diagnosed have
actually had ADHD for years, and have had to endure
symptomsasthey’ve matured. Long-term studies have
shown that 40% to 60% of children who haveADHD
still have symptomsinto adulthood®. Untrested adults
have an increased incidence of aggressive behavior,
anti-socia personality disorder, conduct disorder,
depression, divorce, school drop-out and a cohol and
drug abuse.

CAUSESOFADHD

The exact causes of ADHD are not known with
certainty. Thereare, however, anumber of factorsthat
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may contributeto, or exacerbate ADHD. They include
genetics, diet and the socid and physicd environments.
Scientistsare not surewhat causesADHD, although
many studies suggest that genes play alargerole. In
addition to genetics, researchersarelooking at possible
environmental factors, and are studying how brain
injuries, nutrition, and the social environment might
contributetoADHD.

Likemany other ilinesses, ADHD probably results
from acombination of factors. The main purpose of
thisreview paper isto provideanintegrated source of
information that reflectsthe most current knowledge
about ADHD from neurological, hereditary,
environmenta factorsineducational, socid, technical
and psychol ogical perspectives. It ishoped that this
information will be useful to children with ADHD,
educators, parentsand other involved individuad sasthey
seek tohelp childrenwithADHD.
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Oneearly theory wasthat atention disorderswere
caused by minor head Injuries or damageto the brain,
thusfor many yearsADHD wascalled “minimal brain
damage” or “minimal brain dysfunction”. The vast
majority of peoplewithADHD haveno history of head
injury or evidence of brain damage. Scientific sudies
have shown that people with ADHD can have
abnormalitiesin somepartsof thebrain, includingthe
prefrontal cortext®. Theprefronta cortex istheareaof
thebrainthat’s believed to control ‘executive functions’.

Someresearch involving brain scans showsthat
childrenwithADHD had smaller frontal and temporal
lobes. Thefronta lobe controls, among other things,
planning and attention, both of which are negatively
affected by ADHD. In one study, two other areas of
thebrain, thetemporal and inferior parietal cortices,
showed increased gray matter up to 24 percent more*3,
The more gray matter appeared to contribute to
inattention, and the bigger frontal |obe seemed to boost
hyperactivity. Although the children studied wereor had
been on stimulant medi cations, ascommonly prescribed,
researchersdidn’t believe that the changes in brain size
were caused by the use of medication™. Many
researchersdirectly pointsto adopamine production
defectinadultswithADHD. Thebrainchemicd findings
couldlead to moreeffectivetreatmentsfor thesepatients
who areinattentive, impulsive, and hyperactive. A new
study suggestsaded ay in brain devel opment, rather than
atotd dterationinnormd development, istheingtigeating
factor for ADHD!, In the current investigation,
researchers expanded an earlier study that found
thickening of thebrain’s cerebral cortex is delayed in
children diagnosed withADHD!™.

Few early researchersbelieved that hyperactivity
and disruptivebehavior in children could be caused by
abiologicd defect, which waseither inherited or resulted
from somepre or post natal injury®®. Several authors
during early daysfelt that thebehaviord problemswere
dueto brain damagewithout physical evidence. Even
the recent studies show that unfavorable factorsin
pregnancy and ddlivery could causedamagetothebrain
of different severity ranging from smal injuriesleading
tomild behaviora problemslikeADHD more severe
injuriesleadingto the problemslikecerebral pasy.

According to the* children who have suffered
certain types of brain trauma may show symptoms

similar toADHD. But because only asmall portion of
childrenwithADHD have suffered atraumatic brain
injury, it’s not considered a major risk factor. Another
study found overall brain shrinkage of 3to 4 percent
among children withADHD™, Injury tothe brain can
betheresult of trauma, brain tumor, stroke or disease.
Thesefactors can cause problemswith inattention and
poor regulation of motor activity and impulses. While
such circumstancescanresultinadiagnosisof ADHD,
theoccurrenceof suchisatypica. Whiletheexact cause
of ADHD remainsamystery, brain scanshavereveded
important differencesin the tructureand brain activity
of peoplewithADHD.

Heredity

Heredity isthe most common causeof ADHD. In
thistopic, the hereditary cause of ADHD hasdiscussed
by focusing on geneticsand twin studies.

Genetics

At onetime, peoplethought there could bejust one
gene that makes someone develop ADHD. Now
expertsthink the disorder isprobably caused by severa
genes, each of whichmakesasmall contribution@. The
genes that experts have identified as potentially
contributing to the development of ADHD are genes
that control certain types of neurotransmitter. The
defectsin oneor moreof these genesmay contributeto
agreater risk of developing ADHD symptoms, but they
might not be severe enough to need treatment.

If onepersoninafamily isdiagnosed withADHD
thereisa 25 to 35 percent probability that any other
family member a'so hasADHD, comparedtoa4to 6
percent probability for someone in the general
population. Severa genesthat may beassociated with
ADHD are currently being studied. Learning about
specific genes could aso lead to better treatments.
Ongoing research is looking to pinpoint the genes
responsiblefor ADHD. A new study by scientistsat!?
found that childrenwithADHD aremorelikely to have
missingor duplicated segmentsof DNA. A largemgority
of ADHD casesmay arisefromacombination of various
genes, many of which affect dopamine transporters.

ChildrenwithADHD who carry aparticular verson
of acertain genehavethinner braintissueintheareas of
the brain associated with attention. But!*Y research
showed that thedifferencewas not permanent, however,
and as children with this gene grew up, the brain
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developedtoanormal leve of thickness. Their ADHD
symptomsasoimproved.

A new study showsthat children who have been
diagnosed with ADHD are more likely to start smoking
early and to smoke twice as much asthosewithout the
condition. Researchers discovered a variation of a
particular genethat linksthebehaviorstypicd of ADHD
with those associ ated with smoking. Now thisresearch
hasfocused on specific genesthat may beinvolvedin
thetransmission of ADHD. Dopaminegeneshavebeen
thegtarting point for investigation. Two dopaminegenes,
DAT 1 and DRD4 have been reported to be associated
withADHD with anumber of scientistg>1617,

Twin studies

A largenumber of twin studies also suggesta genetic
element toADHD.

If ADHD ispresent in onetwin, itissignificantly
morelikely dsotobepresentinanidenticd twinthanin
afraternd twin, evenwhenthesetwinshavebeenrased
separately. Twin studies indicate that the disorder is
highly heritable and that geneticsare afactor in about
75 percent of all cases. Hyperactivity also seems to be
primarily agenetic condition; however, other causes
havebeenidentified.

A genetic predisposition hasbeen demonstratedin
identicd twinand gbling studies. If oneidenticad twinis
diagnosed withADHD, thereisa92 percent probability
of diagnosiswiththetwin sbling. When comparing non-
identical twinsbling subjects, theprobability fallsto 33
percent.

Another way to determineif thereisageneticbasis
for adisorder isby studying large groupsof identica
and non-identical twins. Identical twinshavetheexact
same geneticinformationwhilenon-identica twinsdo
not. Therefore, if adisorder istransmitted geneticaly,
both identical twinsshould beaffected inthe sameway
and the concordance rate, the probability of them both
being affected should be higher than that found in non-
identical twins. There have been several major twin
dudiesinthepast few yearsthat providestrong evidence
that ADHD is highly heritable. They have had
remarkably consistent resultsin spite of thefact that
they weredoneby different researchersin different parts
of theworld. In one such study*“ on 1,938 families
with twins, siblings and found that ADHD has an
exceptionally high heritability as compared to other

behaviora disorders. They reported an 82 percent
concordance rate for ADHD in identical twins as
compared to a38 percent concordanceratefor ADHD
in non-identical twins. Twin studies support the
hypothesisof theimportant contribution that genesplay
in causing ADHD, but these studies do not identify
specific geneslinked to the disorder.

Environmental factors

Infact, research suggeststhat ADHD islargely a
genetic disorder. However, someenvironmenta factors
may play aroleaswell.

Exposuretotoxic substances

ADHD isn’t entirely caused by genetic factors.

Researchers have found an association between
motherswho smoked tobacco productsor used a cohol
duringtheir pregnancy and the devel opment of behavior
and learningproblemsintheir children. Nicotine, dcohal,
and lead can betoxic to devel oping brain tissue and
may havesusta ned effectsonthebehavior of thechildren
exposed to these substances at early ages. A similar
associ ation between lead exposure and hyperactivity
has been found, especially when the lead exposure
occursinthefirst threeyears. However, itisunlikely
that such exposure accountsfor differencesin brain
development in the vast majority of children and
adolescentswithADHD.

Young children exposed to certain heavy metasare
at higher risk for problemswith attention and behavior
later inlife, anew study shows. Exposuretolead, which
isfound mainly in paint and pipesinolder buildings, has
been linked to disruptive and evenviolent behavior and
to ashort attention span. Lead and mercury are potent
toxins, and thedeve oping brainsof young childrenare
vulnerabletother effects. Studies of kidswith mercury
poisoning show they havetroublewithlanguageskills,
attention, and coordination, aswell asother problems.
Lead affectslearning and memory Lead, aneurotoxin,
has been removed from most homes and school s, but
tracesof it are still everywhere. A recent study found
that children with ADHD tend to have higher blood-
lead levelsthan other kids¥. The theory that fluoride
could cause ADHD arose from astudy donein rats.
Although ratsexposed to fluoride during the study did
develop ADHD symptoms, thismay not necessarily
trandateinto increased risk among humans.
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Thereare certain agpectsof thefamily environment
that arefound moreoftenin childrenwithADHD. Itisn’t
clear whether thesefactors can actudly causeADHD. It
may bethefamily environmentjustincreasesthelikdihood
of ADHD developinginachildwhoisdready moreat
risk because of other reasons. A child’s home life can
a so affect the severity of symptoms, how longADHD
lastsand how it devel ops. It’s possible that some of the
factorslinked to ADHD, such asfamily conflict and
crimina behavior, could betheresult of thesamegenes
that causeADHD, rather thanindependent causes of the
disorder. Because ADHD symptoms, affect achild’s
ability to learn and get along with others, some people
think an ADHD child’s behavior is caused by a lack of
discipline, achaoticfamilylife, or eventoomuch TV.

Role of food

Environmental toxins, artificia flavors, dyes,
presarvativesand other food additiveshavebeen damed
by some to be the primary cause of ADHD. Some
researchers have been advocates of sugar, food alergy
andfood additivescausng ADHD. Anecdota evidence
and testimonials have been used by the above to back
their claims, however double-blind controlled studies
have shown thisnot to beimportant causes.

Recent research hasshown, however, that inasel ect
group of children, food dlergiesand sengitivitiestofood
dyesmay contributeto behaviord problemsand physicd
symptoms, athough no differences were noticed in
psychologicd test scores. Someof thesestudiesinvolved
preschool childrenwithADHD and known dlergiesor
sensitivities to certain foods!?. Avoidance of these
resulted in behavioral improvement as well as
improvement in headaches, runny nose, and sleep
problems. In neither study were these children
representative of ADHD childreningenerd.

A new internationd study suggestsaprotein receptor
found in the gastrointestinal track is also found in
important areas of the brain. When the receptor was
removedin mouse models, themicebecamehyperactive
and displayed problemswith their ability to pay attention.

Many European countries have banned certain
preservativesafter researchlinked hyperactivity inyoung
childrento food with mixtures of some artificial food
colorsand the preservative, sodium benzoate. The idea
that refined sugar causesADHD or makes symptoms

worseispopul ar, but moreresearch discountsthistheory
than supporting it. In one study, researchers gave
children foods containing either sugar or a sugar
substitute every other day. Thechildrenwho received
sugar showed no different behavior or learning
capabilities than those who received the sugar
substitute*?. Another study inwhich childrenweregiven
higher than averageamountsof sugar or sugar subgtitutes
showed smilar results. Still, certain dietary components
may affect behavior, and arecent study suggested that
adolescentswith dietshighin fat, refined sugar, and
sodium weretwotimesaslikely to bediagnosed with
ADHD as other kids. Additional studieshavea so
linked dietsdeficient inomega-3fatty acids, which are
important for brain devel opment and function, toADHD
symptoms. These fats are important for brain
deve opment and function, and thereisplenty of evidence
suggesting that a deficiency may contribute to
developmenta disordersincludingADHD. Thestudies
suggest apossiblelink, but can’t prove that pesticides
causeADHDE.,

Other causes

Other possible causesof ADHD include:

e Braindamageeitherinthewomb or inthefirst few
yearsof life.

A Biochemicd pathway long associated withdiarrhea
andintestina function may provideanew thergpeutic
target for treating ADHD.

e Preterm and early birth (before week 37 of the
pregnancy) having low birth weight are associ ated
withasgnificant risk of developingADHD by school
age, according to acohort study of morethan one
million children.

WHAT DOESNOT CAUSEADHD

Inthe 1970’s it became popular to view ADHD as
resulting from alergiesor sensitivitiesto certain food
substances. However, much of the research done over
the past two decades was unableto support theclaim
that diet played asignificant rolein causng ADHD and
no studies have found any significant connection
between problems with hormone functioning and
hyperactivity or ADHD. For anumber of years some
clinicians have proposed the theory that ADHD and
some learning and emotional problems could bethe



RRBS, 7(9) 2013

S.L.Sunitha

375

result of problemswithin the vestibular system of the
brainwhich affectsba ance. They contendthet trestment
with anti-motion sicknessmedicine could correct these
problems. This theory is unsupported by scientific
research and isincons stent with what isknown about
ADHD andthevestibular system.

No studiessupport theideathat ADHD istheresult
of poor parenting practicesor other family environment
variables. While parents of children withADHD are
likely to givemore negative commandsto their ADHD
child and lesspositiveattention, thismay beduetothe
fact that ADHD children are often non-compliant and,
therefore, parentsaremorelikely to bemore negative
in their interaction with them. Furthermore, the
interactions of parents of ADHD children whose
behavior was not oppositiona wereno different than
they werefromnon-ADHD children. Itisimportant to
note, however, that symptomsof ADHD and thedegree,
to which such symptoms can impact the child’s
functioning, can be reduced by parentswho provide
gppropriate accommodationsand interventions. Onthe
other hand, astressful home environment or parents
who refuseto accept ADHD asadiagnosed condition
can makethe symptomsworse.

No studies have found any connection between
television viewingand ADHD. Nor haveany studies
indli cated thet childrenwithADHD watchmoretdevison
than do those without ADHD. There is not enough
evidenceto say television is definitely a cause of ADHD,
but allowing children up to the age of threeto watch
several hours a day could contribute to attention
problemsandADHD inlater life.

SUMMARY

Thereisnosinglecausefor ADHD. Scientistsagree
that ADHD isamedical disorder affecting the severa
areasof thebrainwiththefronta arealikely havingthe
greatest involvement. Heredity isthe most common
cause of ADHD and twin studiesalso given valuable
results. Genetic research hasfocused on the specific
genes or combination of genesmay beresponsiblefor
characteristicsof ADHD. Other risk factorsfor ADHD
have to do with factors that can influence brain
devel opment and functioning such asexposureto toxic
substancesin thedevel oping fetusand acquired brain
injury dueto traumaor disease. Factorssuch asdiet,

> Review

vestibular dysfunction, televisonviewing and parenting
have not been proven to be causes of ADHD.
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