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Chapter 1

Growth, Development and Health Care

1.1. Overview of Child Growth and Development

Introduction

All of the pediatricians need to understand normal growth, development and behavior in
order to monitor children’s progress, identify delays or abnormalities in development, counsel
parents. Child growth and development (41 & F ) is affected by biologic and social forces which
interact within the parent-child relationship, within the family, and between the family and the
larger society. Growth is one of important indicators of overall well-being, status of chronic
disease, and interpersonal and psychologic stress. The interrelationships between physical growth
and cognitive, motor, and emotional development can be observed by monitoring children over

time.

Study Highlights

® Physical growth (54841 ): Growth is process rather than a static quality. A child at the 5"
percentile of weight for age may be growing normally, may be failing to thrive (FTT, 4 <
AR ), or may be recovering from severe growth failure. So it is very important to monitor
the trajectory of child’s growth curve other than one time evaluation of weight and height.
The analysis of growth patterns and the detection of aberrant growth patterns provide critical

information for the detection of pathologic conditions.

Hint
Monitoring growth measures by age allows the pediatricians to determine how the child
compares to others of the same age and gender. These measures can be used to signal

abnormal growth patterns.

® Body proportions (S {& Htf): Body proportions follow a predictable sequence of changes with
development. The head and trunk are relatively large at birth, with progressive lengthening of
the limbs throughout development, particularly during puberty.

® Skeletal maturation: Skeletal maturation is linked more closely to sexual maturity rating

1
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than to chronological age and it can be estimated by bone age. Bone age is correlated
well with stage of pubertal development and can be helpful in predicting adult height in

adolescents.

Dental development: dental development includes mineralization, eruption and exfoliation.
The timing of dental development is poorly correlated with other growth processes or
maturation. Delayed eruption (8  #EiR ) is usually considered when there are no teeth by
approximately 13 mo of age, and the common causes include hypothyroid, hypoparathyroid,

familial or idiopathic (the most common).

Structural growth: Every organ and physiologic process undergoes a predictable sequence of

structural or functional changes, or both, during development.

Influences on Development:

— Environmental influences: Many environmental factors influence development, including
nutritional factors, presence of toxins, and factors such as noise, light, and availability of
appropriate toys, etc.

— Familial influences: Families have a profound impact on their children’s development,
especially in the areas of cognition and language, although other areas of development
can also be influenced by family environment.

— Societal influences: child’s development can also be influenced by social institutions,
such as child daycares, kindergartens and schools. Recent years, extensive researches
show the results of the impact of media on child development.

— Chronic Illness: The impact of chronic illness on child development is dependent on
multiple, complex factors. For example children with hearing problem will not be able to
develop spoken language until the problem is corrected.

— Stress: healthy child development can be derailed by excessive or prolonged activation
of stress response systems in the body and the brain, with damaging effects on learning,

behavior, and health across the lifespan.

Hint

Early Experiences Shape Brain Architecture
Critical aspects of brain architecture begin to be shaped by experience before and soon after
birth, and many fundamental aspects of that architecture are established well before a child
enters school. Experiences during sensitive periods of development play an exceptionally
important role in shaping the capacities of the brain.

B Self Assessment

1. What’s the pattern of body proportions change with development?
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2. Describe the possible influences on child development.
3. What’s definition of delayed eruption and what’s the common cause?

B Answer ———

1. Body proportions follow a predictable sequence of changes with development. The
head and trunk are relatively large at birth, with progressive lengthening of the limbs throughout
development, particularly during puberty.

2. See “Influences on Development” in study highlight.

3. Delayed eruption is usually considered when there are no teeth by approximately 13 mo
of age, and the common causes include hypothyroid, hypoparathyroid, familial or idiopathic (the

most common).
Gz M)

1.2. Child Growth

Clinical Example

A 4-month old girl comes with her mother to the clinic for her scheduled well baby checkup.
She was born at 38-6/7 weeks’ gestation by normal spontaneous vaginal delivery without any
complications. At birth, her weight was 3856 g, length 51 cm, head circumference 35cm.
She has been breast-fed since birth, although her mother started to also use formula between
one to two months of age. She is now being breast-fed once a day, given pumped breast milk
in a bottle two to three times a day, and formula the rest of the time. She has 2 to 3 bowel
movements a day with many wet diapers. Her past medical history is otherwise significant for a
vibratory heart murmur heard from the second week of life, which was thought to be innocent.
Parents have no concerns.

PE: vital signs are normal. Weight 7.4kg, length 63cm, head circumference 43cm. She is a
robust, active and healthy appearing infant. Hear heart murmur has resolved and the rest of her

examination is otherwise normal.
Study Highlights

® The monitoring of a child’s growth is probably the most important job for a pediatrician. It is
not only essential for the general pediatrician, but for the other subspecialties as well. Growth
deviations (4= £ fl# 25 ) may be nonspecific or may be important indicators of serious and chronic
medical disorders. The growth of the child is often used in conjunction with other signs and
symptom, to help the physician determine what the problem might be.

® An accurate measurement of length/height, weight, and head circumference (3k ) should be
obtained at every health supervision visit ({H FEAKE).
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® Several benchmarks to evaluate normal growth:
— WEIGHT
O Weight loss in first few days: 5-10% of birth weight
O Return to birth weight: 7-10 days of age; Double birth weight: 4-5 mo; Triple birth
weight: 1 yr; Quadruple birth weight: 2 yr
O 3-12 mo: Weight (kg) =[Age (mo) +9]/2
O 1-6yr: Weight (kg) =age (yr) x2+8
O 7-12yr: Weight (kg) =age (yr) x3+2
— HEIGHT
O Average length: 50cm at birth; 75cm at 1 yr; At age 2 yr, the average child is 85cm tall;
O 2-6yr: Height (cm)= agex7+75
O 7-10yr: Height (cm) =agex6+80
— HEAD CIRCUMFERENCE (HC)
O Average HC: 35 cm at birth (13.5 in)
O HC increases: 1 cm/mo for first yr (2 cm/mo for first 3 mo, then slower); 10 cm for
rest of life

Hint

The most important tool for assessing and monitoring a child’s growth is the growth
chart which plots height (length), weight and head circumference. There are different
growth charts for boys and girls. There are two age groups specific growth charts, one for
children from birth to 36 months of age, and another from 2 years to 20 years of age. See
figure 1-1 and figure 1-2 for the examples of WHO and Chinese growth chart (1 HHZR)

respectively.

Length-for-age BOYS 25 Word ealth

Birth to 2 years (percentiles)

1 yone
Age (completed months and years)

WHO Child Growth Standards

Figure 1-1. WHO growth chart of length for age, BOYS (Birth to 2 years)
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Child Growth Chart (percentiles), China Height-for-age & Weight-for-age, 2 to 18 years, boys
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Figure 1-2. Chinese growth chart of Height for age, BOYS (2 to 18 years)

From Nine provinces/cities children’s physical development survey data, 2005, China. Reference: Chin J
Pediatr. 2009, 7.



