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Plan of the lecture

1. Definition of physical development.

2. The concept of acceleration.

3. Assessment of physical development of the fetus and
newborns.

4. Calculation of basic indicators of physical development of
children older than one year.

5. Anthropometric indexes

6. Semiotics of disorders of physical development of children.



Physical development. What is this?

Change In the child that occurs over time. Changes follow an orderly
pattern that moves toward greater complexity and enhances survival.
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Terminology

» Growth

» Length (lengs)/ height (hait)

-Welght (weit)

» Head circumference

» Chest circumference

» Proportionality of these measurements

Measurements should be taken at regular
Intervals in order to observe reliable trends.

» Infants (0-12 months): every month
» Young Children: at 15, 18, 24 and 30 months
» Ages 3+: every year




Growth

Is a complex dynamic process by which the body and various
structures within the body increase in size.

Its results from the careful coordination of three cellular
orocesses:

ncrease in the number of cells or cell hyperplasia
ncrease in the size or cell hypertrophy
Programmed cell death or apoptosis




Length Is the linear measurement for infants up
to 24 months.

Measuring Length

Proper position for length:
Legs straight, head and feet flat against
board
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Measuring Weight Measuring Weight

Infant being weighed 1n a pan scale.

[nfant being weighed in a hanging scale.




Weight of a body

On a pan scale up to 2 years in laying or
sitting position and in standing position after
2 years
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Head circumference

IS @a measurement taken around the largest part of a child’s
head above the eyebrow and occipital tuberculars.

Take the measurement three times and select the largest
measurement to the nearest 0.1cm.

Measuring Head Circumference
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Proper positioning of measuring tape:
Widest circumierence, avouding cars




Head is measured with a flexible

tape over the most prominent part of the
occiput and just above the supraorbital
ridges




Chest circumference

Measure chest circumference with paper or steel tape
around chest at nipple line and under tips of scapules
at back







FEATURES of PHYSICAL DEVELOPMENT of a
NEWBORN:

- Weight of a body at birth 2500-4200 gram;
- Length of a body - 50-52 cm.;

- Head circumference - 34-36 cm;

- Chest circumference - 32-34 cm.




Methods of estimation of physical
development of children

sMethod of empirical formulas

sMethod of anthropometrical standards:
- centile chart (tables)

- standard deviation score (SD) or Z-
score charts



Growth Grids

Height, weight, circumferences are plotted against the
child’s chronologic age on standardized growth charts.

Normal growth - measurement between
the 25t and 75™ percentiles or +1 SD indicate
Either normal growth or a deviation
measurements between the 10th - 25t
75t - 90t percentiles or + 2 SD

Measurements less then 10t , above 90t percentiles or + 3
SD are pathological.
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Length-for-
age chart
shows
growth in
length
relative to
age in
COMmparison
o the
median (0
lime).

= A child
whose
length-for-
ageis
helow the
line -2 is
stunted.

= Below -3

is
severely
stunted.
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Weight of a body up to 1 year

*Up to 6 months: m = mO + 600+800%(n-1)
n — months after 1 (because 1 is 600g always)

»body mass Iin the second half year (from 6 till 12 months) Is:
em =m0 + (800 x 6) + 400 (n - 6),
» where mO is initial mass, n is age of the child (months);



after 1 year:

o 10 years
M=10 + 2n,
where n is the age of the child in years.

r than 10 years:
M=30+ 4 (n-10),
where n is the age of the child in years.




Jarter. - 3 cm per month
a quarter of 9 cm);
nd quarter. - 2.5 cm per month
or the quarter of 7.5 cm);

e lll qguarter. - 1,5 cm per month

(4.5 centimeter for the quarter);

ne IV quarter. - 1.0 cm per month
(for a quarter of 3 cm).




You can use this formula for the Growth up to 1
year but it is not very accurate

«Up to 6 months = L in 6 months - 2.5 (n-1)
o After 6 months = L in 6 months + 1.5 (n-6)

«In 6 months the length of the child's body is 66 cm



L =100 - 8 (4-n):

an 4 years:
L =100 + 6 (n-4),
where n is the age of the child in years.

ears, height = 100 cm




Circumference of the chest up to 1 year

* Monthly increases by 1.3 cm;
»Up to 6 months =45 - 2 (6-n),
safter 6 months = 45 + 0.5 (n-6),
where n - the age of the child in months

*In 4 months Circumference of the chest=Circumference of the head
o At 6 months = 45 cm.



Circumference of the chest after 1 year
offrom 1 to 10 years = 63 - 1.5 (10-n);

e0older than 10 years = 63 + 3 (n-10),

where n is the age of the child in years.



* Monthly increases by 1.5 cm to 6 months,
» After 6 months per 0.5 cm monthly;

» At 6 months Head circumference = 43 cm.
«Up to 6 months head circumference = 43-1.5 (6-n);

» After 6 months = 43 + 0.5 (n-6),
where n is the age in months.



A
'Head circumference after 1 year

«from 1 to 5 years = 50-1 (5-n);

safter 5 years = 50 + 0.6 (n-5),
where n is the age of the
child in years.




Mass-length (weight-height) parameter is calculated only in
newborn:

mass of body (g) : length of body (cm)
In norm this parameter is 60-70.

55-60 - prenatal hypotrophy of I degree.
50-55 - II d.

<50 - III d.

Index of trophism is calculated only till 1.5 years:
(mass present : mass ideal) x100 %.
In norm it is 100£+10 %
80-90% - acquired (postnatal) hypotrophy of I d.,
/7/0-80% - hypotrophy of II d.,
<70% - hypotrophy of III d.



The region of intervals N1, 2, 3 is region of slowed physical
development — microsome

The regions of 6, 7, 8 intervals Is reg. of accelerated physical
development - macrosome

region of 4 and 5 intervals is reg. of normal rate of physical
development — mesosome
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— failure to maintain a normal
height velocity that is appropriate for age and
maturity

- height less than 2 SD for age
below the mean for age and gender

Height less than 3 SD for age below the mean
for age and gender is called
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Gigantism




Causes of tall stature

«Constitutional

Endocrine: Pituitary adenoma,
Cerebral Giagantism
Thyreotoxicosis

+Genetic diseases:

Klinefelter ‘s syndrome,
Marfan syndrome



4 Microcephaly

<« A head circumference is less then
sex and age

e Normal head size

= Child with

. microcephaly

\

below the mean for
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BMI in kg/m?¢ =
weight in kg / height in m 2

Body mass index
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BMIi-for-age GIRLS
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BMI> 95- centile
obesity

BMI= 85-95 centile
overweight

BMI= 5-85 centile
normal weight

BMI < 5 centile
underweight







| d. — 10-20%
Il d. — 20-30%
Il d. - > 30% of excessive mass



| d. — 10-30%

Il d. — 30-50%

Il d. — 50-100%

IV d. - >100% of excessive mass



Healthy
Child

Obese
Adult

Corconary Artaeny

Asthma, Diabetles,
& MNMousculoskoletlad
Disease Prevent
Exercise and
Brmng Orn Depression

/ Disease

= Diabetes

& Low Estoem FPuimonary dgiseaso
High medical bilis
NMortahty

Vicious Cycle
Severely Of
Obese Child Childhood

\ Obesity

- Exercise
uncomfortacle
& painfud

Moderately
Obese Child




Childhood Obesity Complications

Psychologicatl
Stress and Anxietl
Eating Discrder Ris
Poor Self-esteem
Poor Scocal Skills
Social isolation

Pulmonary

Asthma
Exercise Intoclerance
Sleep Disorders

Sieep Apnea

Gastrointestinal

Fatty hiver
Gallstone
Acid Reflux

Musculoskeleatal

Bone and Joint Discrders
Fiat Feet

Blout's Disease

Femorail Epiphysis

Central
Fatique

Skin Infections
Skin Rashes

Cardiovascular
Hypertension

Heart Disease

Siood Clots

High Cholesterol
Endothelial Dysfunction

Renal

Kidney Diseasea
Glomearulosclerosis
Kidney Failure

Endocrine

Diabetes

Early Puberty
Palycystic Ovary (Girls)
Hypogonadism (Boys)




Malnutrition (hypotrophy)

the result of a lack of essential nutrients, resulting
In poorer health, may be caused by a number of
conditions or circumstances.

In many developing countries long-term (chronic)
malnutrition Is widespread - simply because
people do not have enough food to eat.



I 10-20% 0
20-30% 2-4 cm
More than 30% 7-10 cm







- lhank you tor your attention!
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IHTepHeT — pecypcu:

Cantn MO3 Ykpainu: https://moz.gov.ua/protokoli OHnanH-nnatgopma 3 NpoToKoNaMm Ha 3acajax AoKa3oBol MeauuuHu [hkepena KIliHIYHUX
HactaHoB |HdopmauinHi pecypceu http://www.booksmed.com/pediatriya http://pediatriya.info http://health-ua.com/parts/pediatrics http://www.med-
edu.ru/pediatr. http://www.medport.info/index.php?option=com_content&view=section&id=48&Iltemid=73 http://youalib.com/meaununHa/neqiatpis
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