Child Development
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Development is the individual level of
functioning, a child is capable of, as a
result of maturation of the nervous
system.

Developmental assessment, milestones
acquisition occur at a specific rate and
INn an orderly and sequential manner



Principles of development

Development is continuous process from
concepftion to maturity

Seqguence of development is same in dll
children but rate varies

Development intimately related to
maturation of CNS

Proceeds in a cephalocaudal direction



Certain primifive reflexes, should be lost before
corresponding voluntary movement occurred

Genetic and environmental factors contribute
positively and negatively



Milestones

Acquisition of a key skill

— Median age : age at which half population
acquire the skill

— Limit : age at which a skill should have been
achieved, - 2SD from the mean



Developmental milestones serve as the basis of
most standardized assessment and screening
tools

Developmental monitoring not only should be
aimed at idenftifying children who have low
function but at directing the focus of
anticipatory guidance to help promote normal
development



Domains of development

Gross motor
Fine motor
Language
Social, cognitive
**Vision and hearing developmental assessment

Delay in specific domain or global
developmental delay



Developmental delaye

Developmental regressione
What is the value of developmental screeninge



Why Is It necessarye

- Reassure it normal development pattern and timings
e Spoft regression
 Any genetic disorder to make?

e |denftify those with specific areas of impairment or
global concerns

Allows early support or interventions eg. hearing
aids, physiotherapy



When to suspect abnormalifies in

development

Hx from parents, (majority of patients)
Examination:

-during routine examination and developmental
screening

- by follow up examination in high risk babies



Risk factors tor possible developmental

propblems in Hx

Prenatal: use of drugs or alcohol, viral infections, ..
Perinatal: prematurity, LBW, obstetric complications

Neonatal: encephalopathy, infections,
hyperbilirubinemia..

Post natal: encephalitis, sever epilepsy..
Family hx: consanguinity, inherited disorders..
Social hx: ability to deal with a disabled child..



Developmental screening

The AAP recommends that all children be screened for

developmental delay and disabilities at well child
doctor visit at:

2 months
18 months
24 or 30 months

Addifional screening might be needed if a child is at

high risk for developmental problem, eg: preterm, low
birth weight and others



Developmental screening

Different tools, eg. Denver Il scale, commonly
used.

Checked in regular well-child clinic visit

Parents usually, not always, the first to pick up
possible developmental delay



Examination: observation and

iInteractive assessment

Should take in a place in a room with toys appropriate
for child

With one or both parents but with no helping
Chair and table

Child s behavior and interaction with parents during hx
taking should be observed prior to p/e

Hearing and vision assessment



Prerequisties:

Infant or child in a good temper

Should not be hungry , tired, had convulsion prior or
under effect of sedative drugs



Examination

General, growth parameters,(HC), dysmorphic features, neurologic exam
child placed in different postures

Hearing and vision

Muscle tone, landau reflex

Primitive reflexes

Consider the corrected age in preterm babies



Landau reflex




Ventral suspension




Traction response
. (
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= Heel/toe walk precise one foot behind {
= Throws ball into air and can catch it.

- Stands onl foot for >5 - - 4
B Hops on one foot 4 steps = | A

= G ROSS M OTO R Walks on tip toes 6 steps %

= Jumps over paper r

- Walks on heels 6 steps = ! '\

- Stands on one foot for <5 s - . ,'

- Jumps over line on ground - e ¢

Jumps with feet together off ground

Runs, stops and kicks ball some distance
Throws ball into basket 1 m

Kneels and gets up w/o using hands I

Runs well, stopping and starting without falling

Kicks a ball in any way

= Runs (basic running) 8 =
= Walks well k7] [
= Stoops and recovers g n
o Walks but falls over at times (@] r
3 | Walks with help using someone’s hand or furniture =

Walks using both hands of someone

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
|

- Able to stand if holding on to things =

= Pulls self to stand - ) [E ‘

- Crawls T any way Percentage of children passing - . ..

3 Sits by self well C——T— e = = )
i Sits without support for short time 25 50 75 90 = N
o Rolls over from back to front B J
= Sits with help L |
© Bears weight on legs "

O - Lifts head, shoulders and chest when lying on —
< — Pulls to sit with no head lag —

Lifts head erect for a few secs -

Prone, head up to 90 B

Lifts chin off floor -
Sucibmni 1 1 ] 1 ] 1 1 ] 1 ' 1 i 1 1 ] 1 | ] 1 I 1 1 I ] 1 I
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10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 4

A Can draw a squard -

- [ DS ]:" Copies a cross =
~ | | Copies a circle =
- Fl N E M OTO R [ [ Makes a doll out of clay =
- | [ Can make a bridge with bricks |-
— Picks heaviest box 3 of 3 =
- Picks longest stick 3 of 3 o
- Imitates vertical line within 30 degrees |-
- Threads 6 beads -
- Unscrews and screws back cap of Chiponde bottle |-
- [__ Puts pegs in board in shorter time =
- Tower of 6 -
n L I Tower of 4 B
= l Puts pegs in board in longer time B
= [ Tower of blocks up to 2 E
) ] l Scribbles on paper — circular scribble B

Scribbles on paper - straight scribble
Dumps blocks out of Chiponde bottle purposefully

Puts biocks in Chiponde bottle in imitation

Pushes little car along
Puts blocks in'and out of cup in imitation o

Question
1

Neat pincer grasp
Finds object under sheet B
Strikes one obect with another or claps toys or hands together B
Picks up small things with four fingers in raking motion =

Transfers objects from one hand to the other
Regards small object such as maize or bean
Can pick larger object from the ground
Grasps hold of large thing
When holding objects, tends to put in mouth
Reaches for large thing

Puts hands together in front of eyes or mouth P

Fixes and follows through 180 =
ws f celz to' mildnrl\e y
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Knows quantities up to 5|
-1 Knows quantities up to 3[
=] Knows opposites|
= Understands prepositions[ |

= Can do 4 syllable recall | |

= Knows answer to “which goes faster?” [ |
— Knows 2 of 3 comprehension questions | |

i LANGUAGE

Can do 2 syllable recall -
Use of objects -
Able to follow a 3 stage command |-
Is able to categorise things S

Names 10 objects in basket -

Identifies at least 10 objects in basket
Knows actions of objects =
Knows his or her first name ~
Names 5 objects in basket
Points to more than 1 body part
Speaks clearly in sentences
Identifies at least 5 objects in basket
Follows 2 stage commands =
Says 6 or more words besides.... =
Says 2 words together -
Says 2 or more words besides mama/dada —

Question
I

Unclear talk or jabber in sentences &
Follows simple commands with 1 stage only
Shakes head or does something to say NO
Understands when being cautioned

2/4 syllable babble =
Responds to his or her name =
Single syllables L
Turns to voice — looks in direction of sound —
Laughs and chuckles —
Happy vocalising not crying -
Startles to sounds =

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
|

12 3 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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|



b~ SIS Is able to go to toilet or pit latrine by[ | -
- Knows how to be respectful to elders - 9
o - = hPlays gamesf\:’rith tll.:l'l'l takin_g_l [ | o
s Understands the concept of discipline | -
g = SOC'AL Able to dress themselves completely [ [ l [ b ;
&K Does household chores or helps in useful way - &
& - Knows to keep quiet at important meetings/ceremonies - &
=~ - Washes hands by self before eating -
g - Able to dress themselves partly - <
- | | Can eat food/relish with bits in it. L
IS -~ [ Can go to the toilet by themselves anywhere - =
&8 | [ Wants to go and visit a friend’s house - &
8 I [ Able to undress themselves - 1 item ~ &
= [ Can make own morsels of nsima — &
S - [ 1 Can feed self phala off spoon without spilling - =
= | | Does a poo or pee by themselves without wetting pants S - &
o | | Sharing things with others e.g. food ..3 . ©
= [ | Able to greet by extending hand or verbally o - =
e - l Wants to join in singing games (&) - 2
2 i l Indicates in some way the need for poo/pee — 2
= o an hold a spoon and take phala by self . =
0 Puts hands out to have them washed by mum . @
o~ an eat by picking morsels of nsima made by . o
= Is able to indicate by pointing — =
S - Drinks from cup without spilling e

o — Can hold a spoon with phala but not get to mouth well _

o — Stretches to be picked up . @

~ — Helps to hold cup when mum gives e

© - ] WwWill take phala from spoon when fed - ©

v — Recognises or settles with caregivers -

. = |; Frolics alone, happily playing g

o — Frolics with people — ™

o8 - [_r Smiiles responsively _

+~ —| Smiles - not at any one in particular L —
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First year

Table 10-2 | Emerging Pattemns of Behavior During the 15t ¥ of Life

MEOMATAL PERIOD (15T 4 WK)

Prone:
Supine:
Visual:
Reflex:
Social:

AT 1 MO
Prone:
Supine:
Visual:
Social:

AT 2 MO
Prone:
Supine:
Visual:
Social:

AT 3 MO
Prone:
Supine:
Sitting:
Reflex:
Social:

Lies in flexed aftitude; turn=s head from side fo side; head sags on ventral suspension
Generally flexed and a little stiff

May focate face on light in line of vision; “dolls-eye” movement of eyves on turning of the body
Moro response active; stepping and placing reflexes; grasp reflex active

Visual preference for human face

Legs more extended; holds chin up; tums head; head lifted momentarily to plane of body on ventral suspension
Tonic neck posture predominates; supple and relaxed; head lags when pulled to sitting position

Watches person; follows moving object

Body movements in cadence with voice of other in social contact, beginning to smile

Raizes head slightly farther, head sustained in plane of body on ventral suspension
Tonic neck posture predominates; head lags when pulled to sitting position
Follows moving object 150 degrees

Smiles on social contact; listens to voice and coos

Lifts head and chest with arms extended; head above plane of body on ventral suspension

Tonic neck posture predominates; reaches toward and misses objects; waves at toy

Head lag parially compensated when pulled to sitting position; early head control with bobbing motion; back rounded
Typical Moro response has nof persisted; makes defensive movements or selective withdrawal reactions

Sustained social contact; istens to music; says “aah, ngah”



First year, cont..

AT 4 MO
Prone:
Supine:
Sitting:
Standing:
Adaptive:
Social:

AT 7 MO
Prone:
Supine:
Sitting:
Standing:
Adaptive:
Language:
Social:

AT 10 MO
Sitting:
Standing:
Maotor:
Adaptive:

Language:
Social:

AT1YR
Maotor:
Adaptive:
Language:
Social:

Lifts head and chest, with head in approximately verical axis; legs extended

Symmetric posture predominates, hands in midline; reaches and grasps objects and brings them to mouth

MNo head lag when pulled to sitting position; head steady, tipped forward, enjoys sitting with full truncal support
VWhen held erect, pushes with feet

Sees raisin, but makes no move to reach for it

Laughs out loud; may show displeasure if social contact is broken; excited at sight of food

Rolls over, pivots; crawls or creep-crawls (Knobloch)

Lifts head; rolls over, squirms

Sits briefly, with support of pelvis; leans forward on hands; back rounded

May support most of weight, bounces actively

Reaches out for and grasps large object; transfers objects from hand to hand; grasp uses radial palm; rakes at raisin
Forms polysyllabic vowel sounds

Prefers mother; babbles; enjoys mimor, responds fo changes in emotional content of social contact

Sits up alone and indefinitely without support, with back straight

Pulls to standing position; “cruises™ or walks holding on to fumiture

Creeps or crawls

Grasps objects with thumb and forefinger;, pokes at things with forefinger, picks up peliet with assisted pincer movement;
uncovers hidden toy; attempis to refrieve dropped object; releases object grasped by other person

Repetfitive consonant sounds ("mama,” “dada”)

Responds to sound of name; plays peek-a-boo or pat-a-cake; waves bye-bye

Walks with one hand held; rises independently, takes several steps (Knobloch)

Picks up raisin with unassisted pincer movement of forefinger and thumb; releases object to other person on request or gesture
Says a few words besides "mama,” "dada”

Plays simple ball game; makes postural adjustment to dressing




1-5 years

Table 11-1

15 MO
FAOtor:
Sdaptinee:

Language:

Socaal:

45 AT
EAotor:

Sdaptiee:

Language:

Socaal:

Z<4 P
FAotor:

Sod aptinee:

Language:

SocEal:

s P AT S

Emeaerging Fatternms of Behawvior fTrom 1-5 %r
of Auge

Walks alone; crawil=s up stars
Make=s tower of 3 cubes; makes a line with crayon;
imseris rasim inm bottle

Jarngon: follows simple commands; meay name a familiar

object (e_.g_, xall); responds to his'hver nanee
Irrdicates some desires or meseds by pointimg, hugs:
parents

Fun=s stffly; sits on =small chair; walks up staws with 1
hand held, e=xplores draveers and swasiebhaskels

Make=s tower of 4 cules; mMitates scribbling; mMatates
vertical stroke, dumps raisin from botibe

10 words (averags), names pichures; identifies 1 or
mare parts of Doody

Feeds self, seeks help when in trouble; may compdain
wrhen wel or soiled; kisses parent with pucker

Funs vwell, walks up anmd dowwn sfairs, 1 step at a time;
opens doors; climbs on furmbare; jumps

Makes toswer of ¥ cubes (& @t 21 mio ) scribiles in
circular patterm; imitates horizontal stroke, folds
paper aomce imitatively

Put=s 3 words iogether (subject, wvweris, objpect)

Handles spoon well, ofien tell=s about mmediate
experences; helps to undress; listencs o stores when
showven piciures



Larnguages:

Soecial:

35 R
PO tor:
Aod aptive:

Larrguage:

Soecial:

4 P
Pt

Sodaptiee:

Larnguages:

SocEial:

&0 BRAC
PO tor:
Ad aptive:

Larrguage:

Socaal:

Soes up Stairs altermating feet

rMakes toweer of 9 cubes, makes verical and hori=zontal
sitrokes, but generallhy wall nof join themnm o makes
cross. imitaties corcular strokes, forming closed figure

Refers o self by promowum “17; kKnowses full name

Helps put things awway, pretend=s in play

Rides inoycle, stands momentanly onmn 1 foot

rMakes tower of 10 cubes; mitates constructhon of
*bridge™ of 3 cubes; copies crcle; imitates cross

Krnows age arnd sex, counds 3 objects comectly; repeat=s
2 mumib=ers or a sentence of G syllables, most of
speaech intelhgibdle to stramngers

Plav=s =imple games (n “parall=1l” wwith otlher chilldren];
hrelps in dressing (unbutbtons clothing and puls om
=s=hoes]; wwashes hand=

Hops on 1 fool, throsws ball overhand, uses scissors to
cul oult picture=s; climbs well

Copies Drnidge frorm model; imitates construction of
*gate" of 5 cubes, copies ocrnoss and sguares; dranves
man with Z2-4 parts besides head, dentifies lonmger of
2 lmes

Coumnts 4 pennies acourately; tells story

FPlay=s withh sewveral children, with beginnimng of social
imt=zraction and role-playing,;, goes o toilet alone

Skaps

Dranee= tmamgle from ooy, nanees heavier of 2 weighis

Mame=s 4 colors; repeats sentence of 10 svyllables;
count=s 10 pennees cormecthy

Dresse=s and undresse=- asks guesition=s abowt mreaminag



Red flags

Any loss of skills at any age.
0-3m,

- persistent fisting after 3m - failure to respond o
environmental stimuli, evaluate for hearing loss

4-6m
-poor head control, evaluate for hypotonia

-failure to reach for objects by 5m, evaluate for motor
or visual deficit



6-12m
-Persistent of primitive reflexes
-Absent babbling by é6m
-Inabllity to recognize sounds by 10m




12-24m

-Hand preference before 18 m
-Inability to walk up and down stairs by 24m

-Advanced non communicafive speech, eg.
Echolalia, evaluate for pervasive developmental
disorders

Delayed language development require
hearing assessment in all ages



Approach

[ History and examination ]
Absent - Check for age 2‘propriate milestone

[ Check for milestones achieved in the past- what and when J
|

[ Check for milestones in the ot?er domains J

[ Global Developmental Delay ] [ Delay in specific domain ]




Cerebral palsy



Cerebral palsy

Non progressive(static) disorder of
motor function and movement,
usually manitest early in lite as o
result of CNS damage to the
developing brain



Risk factors

Prenatal: infection, multiple births,
placental thrombosis, maternal metabolic
dis. Eg. DM, intrauterine exposure to toxins

Perinatal: hypoxic ischemic
encephalopathy, periventricular
leukomalacia, strock, hyperbilirubinemia

Postnatal: strock, frauma, infection



Classification

According to extremity involved:

Monoplegic, hemiplegic, diplegic,
quadriplegic

According 1o neurological dysfunction:

Spastic(most common), ataxic, dyskinetic
(dystonic, chorioathetoid), mixed



Diagnosis: Hx + P/E

The usual presentation is delay in motor milestones
No |loss of function by hx, disease is not progressive

On exam: hypotonia, spasticity, persistent primifive
reflexes, underdevelopment of parachute reflex

Serial examinations may be necessary to assure the
diagnosis of CP, esp. when hx is not reliable.



Associated conditions

epilepsy
Ophthalmological defects
Hearing impairments

Speech and language disorders




Evaluation

Detailed hx and p/e

Neuroimaging , MRI preferred

Screen for associated condifions

Monitor for nutrition, growth swallowing problems

Testing for coagulation disorders considered in hemiplegic CP
Genetic and metabolic testing, not routinely, in atypical cases

EEG, if convulsion



Management

Multidisciplinary team:

-physiotherapy, occupational therapy,
speech therapy, special education,

orthopedic, psychological counselling,
nutrition

Goal of 1rt: to maximize function and
optimize development



Complications

Dental caries, GER with aspiration
pneumonia, constipation, bronchial
dysplasia, skin ulcers and bed sores, join
contractures hip dislocation and
scoliosis, strabismus and decrease visual

acuity, hearing loss
Increase incidence of ADHD, depression



Thank you




