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What is child development?

®Development is the process by
which each child evolves from
helpless infancy to iIndependent
adulthood




Child development is usually divided
into four main domains:

= Gross and fine motor skills
e Speech and language
e Social and personal
e Performance and cognition.



What is normal development?

Descriptions of normal development, linked to the abillity to
perform a particular task at a particular age, relate to the
performance of the average child




Genetic factors may determine the fundamental developmental
potential, but environmental factors have crucial influences on
the profile achieved. Positive experiences during early childhood
may enhance brain development, particularly in the area of
linguistic and social skills.
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Box 1 Environmental causes of damage to brain development
Antenatal
Early maternal infections, such as rubella, toxoplasma, cytomegalovirus
Late maternal infections, such as varicella, malaria, HIV
Toxins—for example, alcohol, pesticides, radiation, smoking
Drugs—for example, cytotoxics, antiepileptics

Postnatal
Infections—for example, meningitis, encephalitis, cytomegalovirus
Metabolic disorders, such as hypoglycaemia, hyponatraemia or hypernatraemia, dehydration
Toxins—for example, lead, mercury, arsenic, chlorinated organic compounds, solvents

Trauma, especially head injury

Severe understimulation, maltreatment, or domestic violence
Malnutrition, especially deficiency of iron, folate, and vitamin D
Maternal mental health disorders, most commonly depression



Healthy Development

» The early years of a child’s life are very important for his
or her health and development. Healthy development
means that children can achieve of all abilities, . Having
a safe and loving home and spending fime with
family—playing, singing, reading, and talking—are very
important. Proper nutrition, exercise, and sleep also can
make a big difference.




What is developmental delay?

* Developmental Delay is when your child does not

reach their at the expected
times. Delay can occur in one or many areas for
example, gross or fine motor, , social, or
thinking skills.
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How common are developmental
problems?

Global developmental delay affects Y-Y% of children.

About Y% of children have an autism spectrum disorder
\-Y% a mild learning disability.

v/Y-+/0% a severe learning disability, and &-)+%

have a specific learning disability in a single domain.



* An estimated 12-16% of children have a developmental
and/or behavior disorder

* Only 30% are identified before school entrance

* Those detected after school entrance miss out on early
intervention services proven to have long term health
benefits

* Pediatricians are the primary professional with whom
families have contact during a child’s first five years of life

» Early identification by primary care providers of
developmental delays leads to early referral for evaluation
and treatment




Children develop at different rates, and it is important to distinguish
those who are within the “normal” range from those who are following
a pathological course. We now have good evidence that early

identification and early intfervention improve the outcomes of children

with developmental impairments



Given the importance of the early years, early intervention is
crucial. Early intervention seems to be even more important for
children with developmental disabilities than for children more

generally,



A series of systematic reviews of strategies for
improving child development in Y

relatively deprived countries, published in the
Lancet, found good evidence that

interventions at pre-school age are highly
cost effective.




How do children present with
developmental problems?

In countries with routine child health surveillance or
developmental screening practicese

e Parents may recognize a delay or be worried about a child’s
behavior or social skills and seek professional advice

e Professionals in a nursery or day care setting may recognize
deviant patterns of development and highlight their
concerns to the family

e Concerns may be detected opportunistically at health
contacts for other reasons, such as childhood illnesses



Skills

Social, emotional, and

Age Gross motor Fine motor and vision Hearing, speech, and language behavioural Red flags
6 weeks Head level with body in Fixes and follows Becomes still in response to Smiles Unresponsive to sound or
ventral suspension sound visual stimuli
3months Holds head at 30° inventral Holds an object placed in Turns to sound Hand regard, lasghs, and squeals Lack of social responsa
SUSDENSION the hand or vocalisation
6 months Mo head lag on pull to sit;  Palmar grasp of objects; Vocalisations May finger feed self Foor head control,
gits with support; in prone  transfers objects hand to floppiness, not reaching
pasition fifts up on forearms hand
S months Crawls: sits steadily when Pincer grasp: index finger 2 syliable babble, Wawes bya bye, plays pat-a-cake; Can't sit unsupported; no
unsupporied and pivots approgch; bangs two  non-specific—consonant-vowel. indicatas wants; stranger anxiety babble
around cubes together such as *mama” emarging
12 months Fulls to stand; cruises; may Puts block in cup; casts Cine or two words; imitates Imitates activities; object Mot communicating by
stand alone briefly; may about adulis’ sounds permanence {the understanding gestures, such as
walk alona that objects still exist when they pointing; not weight
cannot be sean) established; baaring through legs
stranger anxiety establishad;

points to indicate wanis

18 months Walks well; runs Builds fower of 2-4 cubes; 6-12 words Lizes spoon; symbalic Mot walking; no symbolic
hand praference emarges play—"talking" on elephone; play; no words
domestic mimicry—"helps" in
household chores like sweeping,
wiping surfaces

2 years Kicks ball; climbs stairs two Builds tower of 6-7 cubes; Joins 2-3 words; knows some Can remove some clothes Mt joining two words:
feet par step does circular scribbles  body parts; identifies objects in cannot run
pictures

d years Stands briefly on one foot:  Builds tower of 9 cubes:  Talks in short sentences that a Eats with fork and spoon; puts on Mot communicating with
climbs stairs one foot par copies a circle siranger can undaerstand clothing; may be foilet trained  words; cannot ciimb stairs
step



When should a child be referred for
specialist assessment?

The presence of a red flag is a clear indication for referral

to secondary care. Referral is also recommended if there

are concerns about the extent of developmental delay or the
lack of response to primary care interventions, such as health
visitor advice or speech and language therapy.



Box 5 Red flags

These indicators suggest that development ks serously disordered and that the child should be promptly referred to a developmental or
community pasdiatrician'™

Positive indicators (the presence of any of the following)

Loss of developmental skills at any age

Parantal or professional concems about vision, fixing, or following an object or a confirmed visual impairment at any age (simultaneous
referral to paediatric ophthalmaology)

Hearing loss at any age (simultaneous referral for expert audiological or ear, nose. and throat assessment)

Parsistently low muscle tone or floppiness

Mo speech by 18 months, especially if the child does not fry fo communicate by other means such as gestures (simultaneous refamral
for urgent hearing fast)

Asymmetry of movements or other fealures supgestive of cerebral palsy, such as increased muscle lone
Persistent toe walking
Complex dizabilities

Head circumierence abova ihe 98 &th centile or below 0.4th centile. Also, if circumference has crossed wo centiles (up or down) on the
appropriate chart or is disproportionate 1o parental head circumiarence

An assessing clinician who is uncenain about any aspact of assessment but thinks that development may be disorderad

Negalive indicalors {aclivities that the child cannot do)
Sit unsupportad by 12 months
Walk by 18 months (boys) or 2 years (girls) (check creatine kinasa urgently)
Walk other than on tiptoes
Run by 2.5 years
Haold object placed in hand by 5 months (corrected for gestation)
Reach for objects by 6 months (corrected for gestation)
Foint at objecis o share interast with others by 2 years
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Box 4 Developmental variation

Normal patterns
Late talking or walking {including bottom shuffling) may be familial

Language development may seem delayed at first in children of bilingual families, but counting total words in both languages typically
compensates for perceived delay. Receptive language precedes language expression
Black and Indian infanis are more likely than white ones to have advanced motor skills'

Correctable causes of slow development
Undemutrition (fallure to thrive)
lron deficiency anaamia
Social isolation of the family or maternal depression
Hypothyroidism



TABLE 1: Causes of global developmental delay (adapted from Forsyth and Newton 2007°).

Category

Comments

Genetic or Syndromic

Identified in - 20% of those without
neurological signs, dysmorphic features
or a family history

Easily identified syndromes e.g. Down's syndrome

Genetic causes that are less obvious in early childhood e.g. Fragile X, Velo-cardio-facial syndrome
(22911 deletion), Angelman’s, Soto’s, Rett’s, maternal Phenylketonuria, Mucopolysaccharidoses,
Duchenne Muscular Dystrophy, Tuberous Sclerosis, Neurofibromatosis Type 1, and subtelomeric
deletions

Metabolic

Identified in -1% of those without
neurological signs, dysmorphic features
or a family history

Nationwide universal neonatal screening for Phenylketonuria (PKU) and Medium-chain acyl-Co A
Dehydrogenase deficiency (MCAD).
e.g. Urea Cycle disorders.

Endocrine

There is universal neonatal screening for congenital hypothyroidism

Traumatic

Acquired brain injury

Environmental Causes

Children require their basic needs for food, clothes, warmth, love and stimulation to be met to develop
normally.
Children in neglectful, abusive, fearful, under stimulated environments may not show normal development.
This can be a contributory factor co-existing with other pathology and where the child’s needs are
outside the parents’ capacity to provide for them.

Cerebral Malformations

e.g. Neuronal Migration Disorders

Cerebral Palsy and Developmental » Motor difficulties can prejudice development in general
Coordination Disorder (Dyspraxia)
Infections » Perinatal e.g. Rubella, CMV, HIV
« Neonatal meningitis
Toxins « Fetal: Maternal alcohol or drugs in pregnancy

Childhood: Lead toxicity




surveillance and
Screening

» In any patient po?ulation, there are children
with normal development, children with

obvious abnormal development and those in
between |

= The American Academy of Pediatrics (AAP)IS

recommends all infants and young childrenrdy
have surveillance/screening for '
developmental delays




Why is finding a cause important

* The family gains understanding of the condition, including
prognostic Information

* Ameliorates or prevents co-morbidity by identifying factors
likely to cause secondary disability that are potentizﬁly |
preventable \

* surveillance of other systems such as vision and hearing \
* Appropriate genetic counselling about recurrence risk for

future children \

* . Accessing more support (e.g. within education services )
* To address concerns about possible causes

* e.g. events during pregnancy or delivery Potential
treatment for a few conditions



What tools are available for developmental
assessment in primary care?

Professionals who work with children learn to recognize deviant
patterns of development, but screening questionnaires and
developmental screening tools can improve accuracy




Evaluation of Developmental Delay in InfantsWhoCame in for 6th Month
Vaccination in Isfahan City Health Centers

How to Cite this Article: Yaghim O, Danesh F, Mahmoudian T, Beigi B. Evaluation of Developmental Delay mn Infants Who Came in for 6th Month Vaccination in
Isfahan City Health Centers. Iran J. Child. Neurol 2012;6(2): 29-32.

Abstract

Objective

Developmental delay is one of the most common causes of conferring the pediatric
neurologist. The main part of neurological growth and development occur in the
first two years especially in the first 6 months of life. Metabolic or skeletal diseases
are important causes of developmental delay. Early diagnosis of deviance from the
nomal diagram of development in lower ages is important.

Materials & Methods

Specific ages and stages questionnaires (ASQ) for 6 months was completed in the
health centers for 800 infants conferring for their vaccination in Isfahan and the retest
was performed at 24 months of age by ASQ and then these two questionnaires were
compared.

Results

10.5% of the infants were delayed in at least one domain. At 24 months, 38.4%
of them remained delayed; 21.1% in one domain, 9.6% in two domains, 3.8%
in four domains and 3.8% in five domains. Of the children who had problem in
communication, 20%; in gross motor, 25%; in fine motor, 20%; and in problem
solving, 30% remained delayed. In the personal social domain, none of the delayed
children at 6 months remained delayed at 24 months.

Conclusion

ASQ is feasible, inexpensive, easy to use and was appreciated by the parents. It can
be used as a screening test for detection of developmental delay in lower ages, but its
results must be followed by other standard tests or diagnostic tools.

Keywords: Developmental delay; Infants; Health centers




ORIGINAL ARTICLE

Prevalence of Developmental Delay in Apparently Normal Preschool Children in Isfahan,

Central Iran
Huw to Cite This Article: Yaghini (3, Kelishadi B, Keikba M, Niknam N, Sadeghi 5, Wagalpowr E, Ghacesvi MR, Prevalence of Developmental
Detay in Apparently Wormal Preschool Children in Esfahan, Central Tran, Tran T Child Newnol. Summer 200 5;9(30:17-23,

. Abstract
Omid YAGHINI MDY=, Ohjective
m’ﬁ' Wii Developmental delay sereening is essential in pediatric medicine. The purpose

of this study was lo estimate the developmental delay in apparently normal
children at eniry to kindergarien,

Materials & Methods

In this cross- sectional study conducted in 2013, the developmental status of 4
sample ol children who entered to kindergarten at the age of 4-60 months were

evaluated by the Persian version of ages and stages questionnaires (ASQ) in
Isfahan county, central Iran.

Results

Totally 680 children were enrolled, 11.8% of them were suspected to delayed in
at least one domain and 1.3% and 1.2% in rwo and three domains, respectively.
Developmental delay was in the following items: 3% in problem solving: 4.9%
in fine motor; 3.2% in gross motor, 2.2% and [.2% in personal - social and
communication domains, respectively,

Conelusion

Considerable proportions of apparently normal children who are entering
kindergarten had developmental delay, which could be detected by evaluation
with appropriate screening tools.

Keywords: Developmental delay; Developraental sereening: Child development,
Iran




Examples of screening questionnaires include: the ages and
stages questionnaire (ASQ)the parents ’ evaluation of
developmental status (PEDS) and the modified checklist

for autism in toddlers (M-CHAT). These surveys can be self
administered and can be answered by parents in the waiting
room or during the consultation itself



» The American Academy of Pediatrics recommends that all children be
screened for developmental delays and disabilities during regular well-child
doctor visits at:

» 4 months

YA months
» Y¥ or Y+ months

» Additional screening might be needed if a child is at high risk for
developmental problems due to preterm birth, low birthweight, or other
reqasons.
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Developmental Evaluation

v

6.

History

Physical examination
Neurological examination
Neurodevelopmental examination
Behavioral assessment
Interpretation and diagnoses




| Key features of the developmental examination

Key features on examination

Head circumference measured and plotted on centile chart and interpreted in context of height
and weaight centiles; consider measurement of parental occipitofrontal head circumference

Possible diagnosis
Microcephaly or macrocephaly

Dysmorphic features: does the child look like other family members? Are there any unusual
features?

Genetic, metabaolic, or syndromic conditions, such as fragile X
syndrome

Skin abnormalities: café au lait patches, axillary freckling, neurcfibromas, or hypopigmented
patches {ash leal macules)

Suggestive of neurocutaneous syndromes, such as
neurofibromatosis or tubenous sclerosis

Obsemvation of child’'s movements to look for signs of unsteadiness, weakness, or spasticity;
check tone, power, and reflexes whare possible

Undearlying neurological disorder

Child's ability to sit up and to stand up from lying down supine and to clear the floor on jumping
from a standing position

Muscle weakness suggestive of a muscular dystrophy

DObservation of eye movemeants and examination of eyes looking for cataracts. nystagmus, or
wobbly eye movements

Disorder of vision; underlying neurological condition

General examination of respiratory and cardiovascular systems

Underlying systemic disease

&bdominal examination for hepatomegaly

Metabolic disorder




* The ASQ-Y, the third edition of the questionnaire, includes a series of
Y\ age-specific questionnaires that cover ages one month through
five and a half years. Five developmental domains are evaluated (i.e.,
fine motor; gross motor; language and communication; problem-
solving and adaptive behavior; and personal and social performance),
with six items to evaluate skills in each area. In addition, general
parental concerns are assessed in a ) --question section



* he overall sensitivity of the ASQ-Y is A¥%, with an average specificity
of Ad%
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» There is no one treatment that works for every child with a developmental
delay. Children are unique; they learn and grow and develop in their own way,
at their own pace, based on their strengths and weaknesses. Any treatment
plan will take this uniqueness into account and be designed to focus on

individual needs. Early intervention services are the main theme of
treatment, 3 ]




Early intervention services may include:

Speech and Language Therapy
Occupational Therapy
Physical Therapy

Yy ¥y v v

Behavior Therapies, such as those used to treat autism and behavioral
issues
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Box 2 Benefits of developmental assessment

Early diagnosis and intervention

Early diagnosis of conditions with a genetic basis, such as Duchene muscular dystrophy and fragile X syndrome, facilitates genetic
counselling for families

Provides carers with reliable information before a developmental problem becomes obvious and gives them more time to adjust to the
child's difficulty and make appropriate management plans for their family

Carers are reassured and relieved of anxiety if assessment shows that the child is within the normal range
Early assessments can be compared with later ones, allowing the practitioner to follow a child's individual developmental trajectory
Provides an opportunity to encourage good parenting and developmental stimulation



