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Growth and Development

Internal Influences on Growth
External Influences on Growth
Inadequate Nutrition Effects
Assessing Development

Landmarks of Growth and Development

Language Development, Hearing Deficit, Communication Deficit
Sleeping Patterns in Infants
· The prenatal period is the time from conception to birth.

· The neonatal period it the time from birth to one month.

· Infancy is one month to one year.

· Early childhood is one to six years.

· Middle childhood is six to twelve years.

· Adolescence is twelve to twenty one years.  

Growth is the increase in physical attributes such as length, weight, head circumference and is the result of biological changes.  Development is the progress in skill and complexity of functioning.  

· Directional patterns:

1. Linear growth occurs first: the trunk and extremities grow first as well as head size

2. There is a lag time for body weight to catch up to length, which, in the short term, is not demonstrated in 


percentile growth charts.


Time for concern is a greater than 2 percentiles difference between height and weight (percentiles are at the 50th, 75th, 95th)

· Timeliness: orderly and systematic process

· Growth occurs from simple to complex in the areas of motor and language.

· Pace:  first two years are rapid and steady while early childhood is slower and steady; middle childhood is the slowest and adolescence is the most rapid.

· Catch-up growth occurs when deficits are corrected.  When babies are born early there is a lag before catch-up growth occurs.  Thus, growth and development are slower in infancy.  The baby may need to be seen every few weeks.  


Preemies:  watch for cardiovascular and respiratory problems as well as FTT.   

The internal influences on growth include

1. heredity

2. gender:  There is not much difference until adolescence where female develop more quickly than men.

3. race 

4. ethnicity:  refers to a group who have common cultural traditions, belief systems, genetic history and language; an 

        individuals ethnic background may actually draw from two racial groups.  Growth percentile charts are based 

       on full term white infants.  African babies tend to be longer and weigh more while Asian babies tend to be shorter and weigh less.

5.    allergies:  According to Dr. Molly Linton, kids w/ allergies/food sensitivities tend to have higher weight d/t water retention.

The external influences on growth include

1. cultural patterns:  5-16% of N. American children are morbidly obese; anorexia affects 10-15% of all 12-25 yo females.

2. socioeconomic status:  availability of basic needs, nurture vs. abuse

3. family structure:  behavior problems  are greater for boys in single parent families.

4. family functioning:  increase in # of working mothers which affects mother’s attitude as children are likely to benefit more if the mother is happy.

5. nutrition:  
average calories/kg

age

(gen.  3 kg baby req, 300 cal; 6 kg baby req 600 cal)
108  
0-6 mo

98  
6-12 mo

102  
1-3 yr

90  
4-6 yr

70

 
7-10 yr

The significant result of inadequate nutrition in the prenatal thru infancy is a decrease in brain size.  The number of brain cells increases steadily form prenatal the 6 months, then more slowly from 12-18 months when the total complement is intact.  Brain growth after this point is in size, not number of cells.  Brains of malnourished fetuses and infants have 60% less brain cells than well nourished counterparts.  Thus, head circumference is necessary at each visit.  

Development is assessed by

1. gross motor skills:  babies should move and kick

2. find motor and adaptive skills:  babies should smile and laugh

3. language:  babies should laugh and coo

4. personal-social skills:  babies should make eye contact

Landmarks of Growth and Development
Height, weight and head circumference should be assessed at every visit.  Growth charts are available for download off of the CDC website.
Weight 

· Weight loss in first few days:  5-10% of birthweight

· Return to birthweight: 7-10 days of age
· Double birthweight: 4-5 months

· Triple birthweight:  1 yr
· Quadruple birthweight:  2 yr
· Daily weight gain: 20-30 g (~1 oz) for first 3-4 months; 15-20 g (~1/2 to 2/3 oz.) for rest of the first year

· Average annual weight gain:  5 lbs between age 2 years and puberty (tough spurts and plateaus may occur)

· Average weights: 3.5 kg at birth / 7 lbs 12 oz.



10 kg at 1 yr / ~22 lbs


20 kg at 5 yrs/~44 lbs


30 kg at 10 yrs/ ~66 lbs

Height

· Average length:  50 cm/ 20 in. at birth, 75 cm /30 in. at 1 yr

· At age 3 yr. the average child is 90 cm/ 3 feet tall

· At age 4 yr. the average child is 1 meter/ 40 in. tall (double birth length) 
· Average annual height increases5-7.5 cm / 2-3 in. between age 4 yr and puberty

Head Circumference (HC)

· Average HC: 35 cm at birth (13.5 in)

· HC increases: 1 cm per month for first year (2 cm per month for first 3 months, then slower), 10 cm increase for rest of life

	
	2 months
	3 months
	4 months
	5 months
	· 6 months
	7 months
	9 months
	12 months

	Growth
	· 2cm/ mo


	· 2 cm/months


	· 1 cm/months
	· Double Birth Weight
	
	
	
	· Triple birth weight 

	  Head circum-ferance
	· ( 2 cm/month
	· (2 cm/month
	
	· ( 1cm /month
	
	
	
	· (12 cm

	Reflexes
	· Palmar grasp fading

· Tonic neck  fading

· Plantar grasp fading
	· Open hands
	· Sucking & rooting

· otolith

· blink to threat

· (appears)
	
	· Stepping absent

· moro absent

· plantar grasp absent


	
	· Landau reflex - hold

infant prone position

parallel to floor


	· 

	Gross

Motor
	· Head up 90( & erect

· Less flexion when held

· prone
	· Rolls over 75%
	· Bears weight on legs

· Sits head steady

· Pull to sit with no

· head lag 75%
	· Chest up/arm support

· Rolls over supine to

· prone - 90%
	· Pull to sit, no head lag kicks alternately with

· both legs

· 
	· Sits, no support 90%
	· Creeps/pulls to stand

· Crawls

· Sits upright for long

· periods


	· Stands alone briefly (90%)

· Walks one hand held

· Walks 12-14 months

· Immature walk described

· 

	Fine

Motor
	· Follows to midline
	· Follows past midline

· Grasps rattle
	· Hands together around midline

· conscious grasp
	· Regards raisin
	· Reaches w /2 hands

· Uses whole hand to grasp objects

· eye-hand coordination


	· Rake raisin

· Pass cube hand to hand
	· Finger thumb

· opposition Pokes and bangs objects

· Lets objects go intentionally
	· Pincher grasp

· Bangs 2 cubes held in hands

· Puts block in cup

	Personal

Social
	· Smiles 90%

· Recognizes parents

· 750/0

· Receives objects 75%
	· Recognizes parents 90%

· recognizes objects 90%
	· Regards own hands

· prefers sitting

position


	· Visual tracking

· horizontally and vertically

· 90%
	· Works toward toy Laughs

· squeals

· responds selectively to

emotional tones of parents
	· Feeds self
	· Waves bye-bye 

· Plays patty-cake

· helps to dress

· 9-12 months
	· Eats well with fingers

· drinks well from cup

· points

· Place objects inside other items and retrieves

	Language

(see below)
	· Reciprocates

· vocalization 75%

· Coos 75%, makes "laughing" noises.

· Vocal play produces vowels and some consonant sounds involving tongue and lip activity. May engage in vocal dialogue with mother
	· Coos 90%

· Reciprocates

vocalization 90%

· Laugh 75%
· Vowel-like

· Cooing and

considerable babbling, with consonants modifying the Identifiable vowel. Makes some nasal sounds (m, n) and some lip sounds
	· Laughs 90%
	· Raspberry 75%

· vowel like cooing

· some nasal sounds (m,n)
	· Considerable babbling

· Babbling now includes self imitation (lalling). 
	· Raspberry 90%

· Imitates speech sounds

· da-ba-ka

· monosyllable babble 50%
	· Monosyllable babble90%

· Polysyllable babble 75%

· Mama/dada (any)

· echoes syllables others say
· Responds appropriately to many word cues for familiar things and "happenings" (10-11 months)
	· Mama/dada (correctly) 75%

· Polysyllables - 90% babble

· Still likely to imitate the speech of others, but so proficiently that he seems to have quite a lot to say. First labeling words for most children

	Dentition
	
	
	
	
	· Central incisors (mand)
	· Central incisor (max)

· Lateral incisor (mand)
	· Lateral incisors (max)
	· 1st molar (mand)


	
	15 months
	18 months
	24 months
	3 years
	4 year old
	5 year old
	6 year old

	Growth
	
	· Ant. Fontanel closed
	· Quadruple BW 24-30 mo. average weight gain = 5 lbs per year.
	· Average weight gain 5 lb./year

· At 3, average child is 3 feet tall
	· 
	· Double birth length, avg. 40"

· Average weight gain 5 lb./year
	· Average height increases 2-3

· inches/year

	Gross

Motor
	· Walks without help

· Manages spoon with rotation
	· Climbs stairs, chair

· Throws ball

· Builds 3 or more blocks

· Runs clumsily, falls often

· Pulls/pushes toys

· Seats self on chair

· Throws ball overhand w/o

falling
	· Runs/climbs

· Walks up/down stairs with 2 feet each step

· Runs well w /wide stance

· Picks up object w/o falling

· Kicks ball forward w/o


losing balance
	· Jumps

· Rides tricycle

· Can stand on one foot for several seconds

· Runs with few falls
	· Climbs stairs   alternating feet

· Throws well overhand

· Hops on one foot
	· Runs and turns w / out losing balance

· Dances rhythmically

· Jumps and climbs well

· Skips alternating feet

· Catches a bounced ball
	· Can catch ball

· Skips smoothly

· Goes up and down stairs without

· handrail

	Fine Motor


	
	· Turns pages in book 2-3 at a time

· Builds tower of 3-4 blocks
	· Scribbles

· Opens doors

· Holds writing objects with


whole hand

· Manipulated feeding tools


w/o much spillage

· Turns pages of book 1 at a time
	· Feeds self well

· Makes a circle intentionally

· Holds writing instrument with fingers.

· Daytime bowel/bodily control
	· Balance each foot - 3 sec.

· Draws person, 3 parts 

· Buttons and unbuttons

· Can string large beads

· Can do puzzles (24 pieces)
	· Balances each foot 10 seconds

· Draws person, 6 parts

· Makes recognizable letters and numbers

· Can do puzzles (60-75 pc.)

· Can hit a nail with hammer
	· Draws person with 8 recognizable details

	Personal

Social
	· 101 Some separation from mother

· Kisses/ hugs parents

· Expressive emotions/ temper tantrums

· Less fear of strangers
	· Spoons food into mouth

· Pays attention to sounds

· from distance (another

· room)

· Less appetite from less gr.

· rode domestic -mimicry"
	· Begins to indicate toilet


needs

· Dresses self in simple


clothing

· Follows verbal command


with 2 components(“Pick  


up the block and give it to 
me")

· Temper tantrums decrease
	· Sustained attention span

· Pulls people to help/show them things.

· Knows own name / sex

· Helps put things away

· Can carry breakable object

· Knows own sex, begins to notice sex differences
	· Dresses no help

· Plays board games

· Brushes teeth no help
	· Knows days of week in order Self care at toilet
	· Knows R & L hand

· Can tell age

· Can describe a favorite TV show in detail

· Does simple chores at home

	Language
	· 4-6 words

· One step commands

· (understands)
	· 7 -20 words

· 1-3 body parts
	· 2-3 word sentences

· Tells 2 wants

· 50+ single words

· Knows min. 5 body parts

· Names simple objects,

· Uses pronouns: “I, me, you”
	· Language. understood by stranger

· Points to objects described by use

· Uses prepositions

· Repeats 4 word sentence

· Gives 1st and last name
	· Can answer questions, how much, how long

· Vocabulary 1500-2000 words, understands up to 20,000

· Asks how and why questions

· Can remember 4 digits Understands, on, in front of, behind,

· under, cold, tired, hungry

· Can articulate p - peach; jump, b - bird, tub; m - mouth, game; w-wet, now; h –house
	· Can answer questions: “how far, how often”

· Understands morning, afternoon,

· evening

· Understands opposites

· Articulated t - tub, wet; d - dish, red; n- new, pin; g - game, leg; k - car, kick,

· ng - sing
	· Can answer “when” questions, 

· Reading, 

· beginning' abstracting and

· categorizing

· Asks meaning of words and can give

· definitions

· Articulates f - feet, knife, v -van; s -see, z - zoo

	Dentition
	· Mandibular cuspids (14 teeth)

· 1st molar max
	· Max cuspids (16 teeth)
	· 2nd molar, mandibular & maxillary
	· All 20 teeth
	
	· Start losing baby teeth
	· 1st molar permanent mand/max

· Central incisors mand.


Characteristics of the healthy 5, 6, or 7 year old 

· has bright eyes. color in his face and great vitality.
· Upon entering school there may be a resumption of certain earlier tensional behavior such as thumb sucking, nail biting, and knee knocking.
· Has the urge for action and is still for only a short lime; Interested in the activity, not in the result.  Has a sense of equilibrium. Can stand on one foot, hop and skip, keep time to music. and bounce and catch a ball. Likes to climb and jump.
· Is susceptible to fatigue and may withdraw from play when tired.
· Becoming independent. Can brush teeth, comb hair, dress self, and by the end of this period can tie shoelaces. Can perform simple tasks: wipe dishes, sweep, etc.
· Questioning attitude extends to problems connected with sex differences.
· Nutritional problems may arise when meals are hurried or if there arc frequent purchases of between-meal snacks.
· The child can abide by certain safety precautions: crossing the street on signal, keeping toys from underfoot.

Needs of the healthy 5, 6 or 7 year old

· Expression through movement and noise is necessary for growth. Active, boisterous games with unrestrained running and jumping are
needed.

· It is part of his development to play hi mud, wade in puddles, fall in snow, etc. Climbing apparatus Is very good. Playing "animals" (walking on all fours) will develop the muscles of the back and abdomen. Use of the balance board will help correct flatfeet. Scooters and wagons develop the leg muscles and fulfill the need for speed.
· Must have the opportunity to organize simple group play, to skip and dance In small groups. Half a dozen children arc capable of playing

together for 15 or more minutes. All demand attention from one another and demand their own turns.

· Dramatic and rhythmic activities are essential.

· The withdrawn child must be encouraged gradually to join the group.
· Since the attention span is short, the periods of play should be short.

· The child needs training in habits of personal hygiene.

· The child should sleep about 12 hours.

Characteristics of the healthy 8,9, and 10 Year Old

· The 8,9, or 10 year old has boundless energy, seems hurried and untidy and is prone to accidents.

· Ha a wider range of interests and a longer attention span. Goals are immediate and consistency is demanded, as is individual justice.

· Is learning to cooperate better and plays in self made groups. Is becoming interested in teams and will abide by group decisions.

· The child desires prestige and may seek it through size, boasting, and rivalry.
· Sex antagonism may be acute. Sex interest is not detailed. Sexual modesty" is evident.

· The child is Interested in eating and has fewer food preferences and refusals.
· Generally, the child is reliable about following instructions in household jobs.
· Can take care of his own room.

· Can take responsibility for his own clothing. He is now more aware of his personal hygiene.

Needs of the healthy 8,9, and 10 Year Old 
· The child needs an assured position in a social group. Membership in a group or secret club fills this need. At this point children need a certain amount of freedom," setting up their own standards and rules, yet strongly desire understanding and sympathy from adults. Participation In family affairs is important.
· The child needs full opportunity to develop body control, endurance, and strength. Activities involving the whole body, such as stunts, throwing and catching, ”it" games, and seasonal. play, are vital.

· The child needs organized games for team play. Child is willing to practice to perfect skills.
· It Is Important for them to learn good followershlp as well as leadership.

· Creative activity Is needed; campfires, hikes, etc., arc great.
· The child usually does not get enough rest. He needs 11 hours of sleep a night. A quiet period In the afternoon, not necessarily in bed, may prevent overfatlgue.

· Close supervision Is required to assure properly adjusted posture and to prevent slumping over desks: Creation of an awareness that good posture is comfortable Is Important.

· Increased interest in foods provides a basis for better understanding of basic foods essential for good health.

LANGUAGE DEVELOPMENT

The pediatrician should be familiar with the orderly progress of language development. Here are some guidelines that should prove helpful.

· By 18 months: Increased word inventory, possible from 3 to 50 words. Vocalizations reveal intonational (melody) pattern of adult speakers. May begin to use two-word utterances, 25 per cent intelligible

· 24 months:  Understands hundreds of words and sentences. Has a speaking vocabulary of 50 or more words. May begin to use two-word combinations, 50 to 70 per cent intelligibility
· 30 months:  Vocabulary growth is proportionately greater than at any other period. Many, though not all, of the child's sentences are grammatically like those of the adults in his life. Understands most of what is said if it is within his experience. Almost total intelligibility
· 36 months:  Speaking vocabulary may exceed 1000 words. Syntax almost completely "grown up." Can say what he or she thinks and make intentions clear
· 48 months:  Productive vocabulary between 1500 and 2000 words; understands up to 20,000 words. Grammatically, has acquired much of what he or she is likely to acquire

RULES OF THUMB FOR LANGUAGE SCREENING

                                      Articulation
Age
(Amount of Speech
Following

(Yr)
Speech Production
Understood by a Stranger)
Commands


1
1-3 words
1-step commands


2
2-3 word phrases
1/2
2-step commands


3
routine use of sentences
¾






4
routine use of sentence sequences;
almost all






conversational give-and-take










5
complex sentences; extensive use of
almost all






modifiers, pronouns, and prepositions








RECOGNIZING SPEECH AND LANGUAGE PROBLEMS EARLY

Concern should be expressed when anyone of the following conditions exist:
.

1. Child is not talking at all by the age of 2 years.

2. Speech is largely unintelligible after the age of 3.

3. Child is leaving off many beginning consonants after the age of 3.

4. Child is still not using two- to three-word sentences by the age of 3.

S. Child uses mostly vowel sounds in his speech.

6. Word endings arc consistently missing after the age of 5.

7. Voice is a monotone, too loud, or too soft, or of a poor quality that may indicate a hearing loss.

COMPREHENSION

Comprehension follows an orderly sequence. Failures of compre​hension may be the result of 'hearing difficulties or central nervous system defects. Listed below are sample questions and ages when appropriate response may be anticipated.


QUESTION
EXAMPLE
AGE MASTERED


1.  Yes/no

Is this your coat?
20 years


2.  
 What
What is that?
2.6 years




What-do
What are you doing?
26 years




Where
Where is your ball?
26 years


3.   Whose
Whose book is that?
3.0 years




Who
Who painted this picture?
3.0 years




Why
Why is the boy running?
3.0 years




How many
How many blocks are here?
3.0 years


4. How
How do you open that box?
3.6 _ears


5. How much
How much candy is left?
4.0 years



    How long

How long were you gone?
4.0 years


6. How far
How far did you walk?
4.6 years


7. How often
How often do you see her?
5.0 years


8. When
When is your grandma coming?
5.6 years

RISK FOR ASSOCIATED HEARING DEFICIT

· Congenital hearing loss in 1st cousin or closer relative Bilirubin of 20 mg/dL or above

· Congenital rubella or other nonbacterial intrauterine infection Defects in the ear, nose. or throat

· Birth weight of 1500 g or less

· Multiple apneic episodes

· Exchange transfusion

· Meningitis

· 5 min. APGAR of 5 or less

· Treatment with ototoxic drugs (e.g. aminoglycosides)

WHEN A CHILD WITH A COMMUNICATION DISORDER NEEDS HELP

0-11 Months

· Before 6 months, the child does not startle, blink, or change immediate activity in response to sudden loud sounds

· Before 6 months, the child does not attend to the human voice and is not soothed by his/her mother's voice

· By 6 months, the child does not babble strings of consonant + vowel syllables or imitate gurgling or cooing sounds

· By 10 months, the child docs not respond to his/her name

· At 10 months, the child's sound-making is limited to shrieks. grunts, or sustained vowel production

12-23 Months

· At 12 months, the child's babbling or speech is limited to vowel sounds

· By 15 months, the child docs not respond to "no," "bye-bye," or "bottle"

· By 15 months, the child will not imitate sounds or words

· By 18 months, the child is not consistently using at least six words with appropriate meaning

· By 21 months, the child does not respond correctly to "Give me - - -," "Sit down," "Come here" when spoken without gestural cues

· By 23 months, two-word phrases have not emerged that are spoken as single units, "Whatszit," "Thank you," "Allgone" 

24-36 Mo
· By 24 months, at least 50% of the child's speech is not understood by familiar listeners

· By 24 months, the child does not point to body parts without gestural cues

· By 24 months, the child is not combining words into phrases, "Go bye-bye," "Go car," "Want cookie"

· By 30 months, the child docs not demonstrate understanding of on, in, under, front, and back

· By 30 months, the child is not using short sentences, "Daddy went bye-bye"

· By 30 months, the child has not begun to ask questions, using where, what, why

· By 36 mo, the child's speech is not understood by unfamiliar listeners

At any age, the child is consistently dysfluent with repetitions, hesitations, blocks, or struggles to say words. Struggle may be

accompanied by grimaces, eye blinks, or hand gestures.

SLEEPING PATTERNS OF INFANTS

Typical Sleep Requirements of Infants


AGE
HOURS OF
HOURS OF
HOURS OF


SLEEP/24 hrs
NIGHITIME SLEEP
DAYTIME SLEEP


1 week
16 1/2
8 1/2
8


1 mo
15 1/2
8 3/4
6 3/4


3 mo
15
9 1/2
5 1/2


6 mo
14 1/4
11
3 1/4


9 mo
14
11 1/4
2 3/4


12 mo
13 3/4
11 1/2
2 1/4

.
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