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Preface
· The goal of this module is for the student to develop an understanding of normal growth and development.  From the fetal and newborn period to adolescent years, physical growth and development follow an orderly and predictable sequence of events.  The student should have an understanding of this sequence.  The physical, emotional, motor and language milestones of each period will be reviewed in Submodule A
· Submodule B will focus primarily on the intrinsic and extrinsic forces that may alter this normal sequence of developmental events.  Intrinsic factors such as chromosomal and genetic abnormalities that may result in various birth defects or disease states will be reviewed.  The student should recognize the abnormal growth patterns that can result when teratogenic agents such as alcohol are used during pregnancy.  The last section of the module will focus on unintentional injuries and poisonings, both areas where effective prevention strategies can promote the healthy growth and development studied in submodule A.

Submodule A:
The Normal Infant and Child
I.
NEONATAL MORBIDITY AND MORTALITY
A.
Epidemiology

1.
In 1925, the Infant Mortality rate (IMR) was 75/1000 live births.  In 1994, the 


rate had decreased to 8/1000 live births.  Describe the trends in the care of 


infants and children that have led to this reduction



(
The Infant Mortality Rate (IMR) is the number of children per 1,000 live 



births who die before their first birthday



(
In 1925, the IMR was 75/1000 live births and decreased to 8/1000 live births 



by 1994




(
A variety of changes in the care of infants led to this reduction:





1.
The establishment of public well child clinics for low-income families





2.
Control of infectious disease






(
Antibacterial chemicals and antibiotic treatments






(
Better methods of prevention





3.
Better understanding and control of nutrition





4.
Prevention and management of abuse and neglect of infants and 





children



(
Note:  although the IMR has fallen steadily in the U.S., there are still 23 



countries that have lower IMR’s than the United States


2.
A recent study found that the IMR for children born into poor families was more 


than 50 percent higher than that for children with incomes above the poverty line.  

Describe how factors such as socioeconomic status, race and age affect infant 


morbidity and mortality.  What can be done to eliminate these differences?


(
The IMR for children born into poor families was more than 50% higher than 



that for children with incomes above the poverty line.




(
The nonwhite children of the United States have not fully benefited from 




the changes in infant mortality in this century owing to a variety of 





socioeconomic and other disadvantages





(
Existing programs in the United States for meeting child health 






problems are not available to all families in need, with gaps between 





eligicility for public support and parents’ ability to pay for services






1.
Most don’t have health insurance






2.
Needed services are often either nonexistent or fragmented






3.
Resources available for maternal and child health care services are 






generally inadequate






4.
In 1991, 25.5% of children under 18 yr of age were living with one 






parent






5.
59% of mothers with children under 6 yr old worked outside the 






home





(
The following goals were set to eliminate the differences:






1.
Provide access to all families to adequate perinatal, preschool, and 






family planning services






2.
All families have access to all necessary services






3.
Have government coordinate services so that access is available and 





special risk populations are targeted






4.
Reduce accidents and environmental risks






5.
Meet nutritional needs






6.
Health education aimed at fostering health-promoting lifestyles






7.
Research in biomedical and behavioral science, in fundamentals of 






bioscience and human biology, and in the particular problems of 






mothers and children


3.
What is the leading cause of death in the postneonatal period?  What factors 


increase the risk of this disease?  What advice would you give to parents of a 


newborn infant regarding sleep position?


*
Sudden Infant Death Syndrome (SIDS) is the most common cause of 



postneonatal death in developed countries, generally accounting for 40%-50% 



of infant deaths between 1 month and 1 year of age




(
The epidemiological differences between SIDS and non-SIDS infants are 




neither sensitive nor specific




*
The prenatal epidemiological risk factors for SIDS are generally identical 




to those for prematurity





(
Maternal smoking during pregnancy doubles the risk for SIDS




(
SIDS is associated with illnesses in the last 2 weeks of life





(
Especially gastrointestinal illness and a droopy or listless appearance 





during the last 24 hours before death




*
Prone sleeping position is a significant risk factor for SIDS





(
The frequency of SIDS is more than threefold greather when the 





predominant sleep position is prone (on the stomach) than when it is 





supine (on the back)





(
Population-based intervention programs to reduce prone sleeping have 





resulted in substantial declines in the prevalence of prone sleeping and 





substantial reductions in SIDS rates of 50% or more





(
Supine or side-sleeping patterns are recommended





(
See table 657-2 on p. 1993


4.
Compare neonatal mortality by birth weight and age.


(
Low birth weight (LBW) is directly related to infant mortality



(
Neonatal mortality (neonatal is less than 4 weeks of age) is highest during the 



first 24 hours of life and accounts for about 65% of deaths under 1 year of age

II.
FETAL GROWTH AND DEVELOPMENT

(
In order to offer every child the opportunity for a healthy beginning, we must first 


understand the process of normal growth and development from the fetus to the 


adult

A.
Develop a brief understanding of the changes that occur in the fetus from 
implantation to birth

(
See table 9-1 on p. 33

*
Embryonic period (0-8 weeks)


(
By week 2, implantation is complete and the uteroplacental circulation has 



begun



(
By week 3, the third primary germ layer (mesoderm) has appeared with the 



primitive neural tube, blood vessels, and paired heart tubes have begun to 



pump



(
4th to 8th week show lateral folding of the embryological plate, growth, and 



budding of the arm and leg




(
Precursors of skeletal muscle and vertebrae (somites) appear




(
Branchial arches appear




(
Lens placodes appear (site of future eyes) and brain grows rapidly




(
By the end of the 8th week, the rudiments of all major organ systems have 




developed


*
Fetal period (9 weeks to birth)


(
From 9th week on, fetal changes consist of increases in cell number and size 



and structural remodeling of several organ systems



(
By week 10, the midgut returns from the umbilical cord into the abdomen, 



rotating counterclockwise to bring the stomach, small intestine, and large 



intestine into their normal positions



(
By 12 weeks, the gender of the external genitalia becomes distinguishable and 



lung development proceeds with the budding of cronchi, bronchioles, and 



successively smaller divisions



(
By 20-24 weeks, alveoli have formed and surfactant production has begun



(
During 3rd trimester, weight triples and length doubles as body stores of 



protein, fat, iron, and calcium increase

B.
Discuss the time period during the pregnancy at which the fetus is most sensitive to 
teratogens (review fig 9-3)


(
The fetus is susceptible to teratogens from 3 weeks on, especially during 



3-9 weeks of gestation



(
See figure 9-3 on p. 35

C.
Identify teratogens that are a threat to fetal development.  What effects does prenatal 
exposure to cigarette smoke have on the fetus?  Cocaine?


*
Teratogens associated with gross physical and mental abnormalities include: 

Various infectious agents (toxoplasma, rubella, syphilis)

Chemical agents (mercury, thalidomide, anti-epileptic medications, ethanol)

High temperature 

Radiation


*
Prenatal exposure to cigarette smoke is associated with: 

Lower birthweight, length, and head circumference 

Decreased IQ

Increased rates of learning disabilities


*
The effects of cocaine on the fetus and infant may be attributable to associated risk 

factors including other prenatal exposures (alcohol and cigarettes used in high 


doses by many cocaine- addicted women) and to “toxic” postnatal environments 


frequently characterized by instability, multiple caregivers, and abuse and neglect


III.
THE TRANSITION PERIOD FROM INTRAUTERINE LIFE TO BIRTH
A.
Physiology of Transition

1.
The Cardiovascular system


a.
Describe the normal pattern of fetal circulation and compare to the normal 



adult pattern



(
See fig 382-1 on p. 1283




*
In the fetal circulation, the right and left ventricles exist in a parallel circuit 




as opposed to the series circuit in the newborn or adult






(
In the fetus, gas and metabolite exchange are provided for by the 





placenta

The lungs don’t provide gas change 

Vessels in the pulmonary circulation are vasoconstriction




*
Three cardiovascular structures unique to the fetus:





1.
Ductus venosus





2.
Foramen ovale





3.
Ductus arteriosus




*
Oxygenated blood enters the fetus through the umbilical vein






50% enters hepatic circulation






The other half bypasses the liver and joins the inferior vena cava via the 




ductus venosus





The blood then enters the right atrium and is directed preferentially 





across the foramen ovale to the left atrium






Then the blood flows into the left ventricle and is ejected into the 





ascending aorta





(
Fetal superior vena caval blood, which is considerably less oxygenated, 





enters the right atrium and preferentially traverses the tricuspid valve, 





rather than the foramen ovale, and flows primarily to the right ventricle








Pulmonary artery







(
Because the pulmonary arterial circulation is vasoconstricted, 







only about 10% of right ventricular outflow enters the lungs







(
The major portion of this blood bypasses the lungs and flows 







through the ductus arteriosus into the descending aorta to 







perfuse the lower part of the fetal body as well as to return to 







the placenta via the two umbilical arteries








(
This results in upper body being perfused exclusively from 








the left ventricle with a slightly higher Po2 than the blood 








perfusing the lower fetal body, which is derived mostly from 







the right ventricle







(
Right ventricular output is about 1.3 times left ventricular 







output



b.
Identify the 2 major events which occur immediately after birth and which are 


responsible for the change of circulatory pattern



1.
At birth, the mechanical expansion of the lungs and increase in arterial Po2 




results in a rapid decrease in pulmanry vascular resistance




2.
The removal of the low resistance placental circulation results in an 





increase in systemic vascular resistance



c.
Discuss the potential factors which produce a decrease in pulmonary vascular 


resistance after birth



(
The decrease in pulmonary vascular resistance after birth are:





1.
Mechanical expansion of the lungs





2.
An increase in arterial Po2 



d.
Relate pressure changes in the right and left atria to closure of the foramen 



ovale



(
Because of the increased pulmonary flow due to the decreased pulmonary 




vascular resistance, the volume and pressure in the left atrium increase





(
The increased volume of pulmonary blood flow returning to the left 





atrium increases left atrial volume and pressure sufficiently to 






functionally close the foramen ovale, although the formamen may 





remain probe-patent for many years



e.
Identify the mechanism for maintaining a patent ductus arteriosus in utero



(
A patent ductus arteriosus shunts blood from the pulmonary artery to the 




aorta due to:





(
High pulmonary vascual resistance, due to:






1.
Mechanically constricted (uninflated) lungs






2.
Low arterial Po2 



f.
Discuss the potential factors responsible for closure of the ductus arteriosus 



after birth



(
The ductus arteriosus closes after birth because:





(
The output from the right ventricle now flows entirely into the 






pulmonary circulation





(
Because pulmonary vascular resistance is lower than systemic vascular 





resistance, the shunt through the ductus arteriosus reverses and 






becomes left to right






(
Over the course of several days the high arterial Po2 constricts the 






ductus arteriosus and it closes, eventually becoming the ligamentum 





arteriosum


2.
Respiratory system



a.
Identify the stimuli present that will promote the first breath




(
The stimuli responsible for the first breath are multiple, and their 





relative importance is uncertain.  The stimuli include:

A fall in PO2 and pH, and a rise in PCO2 due to the interruption of the placental circulation









A redistribution of cardiac output after the umbilical cord is clamped











A decrease in body temperature







A variety of tactile stimuli




b.
List the mechanisms for fluid removal from the newborn’s lungs
During vaginal delivery, intermittent compression of the thorax facilitates removal of lung fluid

Most of the liquid in the lung is removed by the pulmonary circulation, which increases many fold at birth because all of the right ventricular output perfuses the pulmonary vascular bed

The remainder of the fluid is removed by the pulmonary lymphatics, expelled by the infant, swallowed, or aspirated from the oropharynx

Removal may be impaired following cesarean section, endothelial cell damage, or neonatal sedation




c.
Describe the role of surfactant
Surfactant in the fluid enhances aeration of the gas-free lung by reducing surface tension, thereby lowering the pressures required to open alveoli


The pressure required to inflate the airless lung are higher than those needed at any other period of life ( 10-50 cm versus 4 cm for adults)

Higher pressures necessary to initiate respiration are required to overcome the opposing forces of surface tension and the viscosity of liquid remaining in the airways as well as to introduce air into the lungs




d.
Discuss the differences in initiation of respiration between a prematurely 




born infant and a normal newborn
Fluid filling the fetal lung must be removed, gas containing functional residual capacity established and maintained, and a ventilation-perfusion relationship developed that will provide optimal exchange of oxygen and carbon dioxide between alveoli and blood





(
Compared with the term infant, the LBW (low birth weight) infant who 




has a very compliant chest wall may be at a disadvantage in 






accomplishing the first breath

The functional residual capacity (FRC) is least in the most immature infants, reflecting the presence of atelectasis (failure of part of the lung to expand due to immature or damaged cells lining the alveoli)

Abnormalities in the ventilation-perfusion ratio are greater and persist for longer periods of time, as does gas-trapping

A low PaO2 and elevated PaCO2 may be present, reflecting atelectasis, intrapulmonary shunting, and hypoventilation





(
The smallest immature infants have the most profound disturbances, 





which may resemble respiratory distress syndrome


B.
Gestational age and size


1.
Assessment of gestational age
A physical exam, including assesment of gestational age, should be completed within 24 hours after birth.  

The gestational age is extremely important as the differential diagnoses of problems encountered during the immediate newborn period will vary dependent on if it is a premature, term or post-term infant




a.
The obstetrician determines gestational age by using:

Maternal history (last menstrual period), 

Examination of the mother (fundal height)



Ultrasonography of the fetus.  












(
The pediatrician determines the gestational age of the infant based on 





the infant’s physical characteristics and neurological development

The Dubowitz exam (see fig 82-22 and 82-3, p. 456) utilizes these parameter in a standard scoring system to estimate gestational age

Combining the data of the OB and the pediatrician allows estimation of gestational age within a 2 week span




b.
Definitions:






























*
Term birth:  occurs between 38 - 42 weeks





*
Preterm birth:  occurs before 38 weeks gestation





*
Postterm birth:  occurs after 42 weeks gestation





*
Low birth weight infant:  birth weight less than 2500 grams





*
Very low birth weight infant:  birth weight less than 1500 grams





*
AGA (appropriate for gestational age):






(
 Birth measurements (weight, length, head circumference) between 






the 10th and 90th percentiles for the infant’s gestational age





*
SGA (small for gestational age):  

Birth measurements are less than the 10th percentile for the infant’s gestational age.  

Also referred to as intrauterine growth retardation (IUGR)




*
LGA (large for gestational age):  






(
Birth measurements are greater then the 90th percentile for the 






infant’s gestational age.





(
Note a term infant could be SGA, LGA or AGA and a premature 





infant could be SGA, LGA or AGA





1.
What are common causes of an LGA infant?





(
Maternal diabetes and obesity are predisposing factors for an LGA 






infant





2.
What clinical manifestations may be the result of an oversized infant?





(
Infants who are very large, regardless of their gestational age, have 






a higher incidence of birth injuries, such as:







-
Cervial and brachial plexus injuries







-
Phrenic nerve damage with paralysis of the diaphragm







-
Fractured clavicles







-
Cephalhematomas, subdural hematomas and echhymoses of the 







head and face

The incidence of congenital anomalies, particularly congenital heart disease, is also higher than in term infants of normal weight

Intellectual and developmental retardation is statistically more common in high-birthweight infants

IV.
THE PREMATURE INFANT
The problems that a newborn may encounter are highly dependent on gestational age and birth weight.  

A term AGA newborn will most likely be discharged within 24-48 hours after birth.  

However, a premature IUGR infant will likely require a costly and often lengthy hospitalization in the Neonatal Intensive Care Unit (NICU)


A.
Identify factors that are related to premature birth and low birth weight. Briefly 


review the problems that are associated with premature infants (Table 82-6)



*
Factors related to premature birth and LBW



(
A strong positive correlation exists between both premature birth and 




IUGR (intrauterine growth retardation - also known as SGA) and low 




socioecomonic status





(
In families of low socioeconomic status there are relatively high 





incidence of maternal: 




























1.
Undernutrition, anemia and illness









2.
Inadequate prenatal care










3.
Drug addiction











4.
Obstetric complications










5.
Maternal histories of reproductive inefficiency (relative infertility, 






abortions, stillbirths, premature or low birthweight infants)

Other associated factors such as:

- 
Single parent families






-
Teenage pregnancies






-
Close spacing of pregnancies 





-
Mothers who have borne more than 4 previous children

Systematic differences in fetal growth have also been described in association with: 


















-
Maternal size







-
Birth order








-
Sibling weight







-
Social class 







-
Maternal smoking habit

The premature birth of infants whose LBW is appropriate for their preterm gestational age is generally associated with medical conditions in which there is: 


-
Inability of the uterus to retain the fetus




-
Interference with the course of the pregnancy



-
Premature separation of the placenta





-
An undetermined stimulus to effective uterine contractions prior to 


term

Overt bacterial infection of the amniotic fluid and membranes (chorioamnionitis) may initiate preterm labor

Bacterial products may stimulate local cytokine production which may induce premature uterine contractions or a local inflammatory response with focal membrane rupture

IUGR is associated with medical conditions that interfere  with: 

The circulation and efficiency of the placenta

The development or growth of the fetus

The general health and nutrition of the mother

IUGR may be a normal fetal response to nutritional or oxygen deprivation.  (
Some preterm births signify a need for early delivery from potentially 
disadvantageous intrauterine environment



*
Spectrum of disease in low-birthweight infants 




(
Prematurity can lead to immature organ function, complications of therapy, 



and the specific disorders that caused the premature onset of labor 





contribute to neonatal morbidity and mortality associated with premature 




and LBW infants




(
See table 82-6 on p. 457


B.
Common causes of morbidity and mortality in the preterm infant


1.
Hyaline membrane disease (Respiratory Distress Syndrome)



a.
Describe the pathophysiology and clinical manifestations of HMD




*
Pathophysiology





(
The failure to develop a functional residual capacity (FRC) and the 






tendency of affected lungs to become atelectatic correlate with high 





surface tensions and the absence of surfactant

With progressive gestational age, increasing amounts of phospholipids are synthesized (constituents of surfactant) and are stored in type II alveolar cells

The active agents are released into the alveoli, reducing the surface tension and helping to maintain alveolar stability by preventing the collapse of small air spaces at end-expiration

The amounts produced or released may be insufficient to meet postnatal demands because of immaturity (mature levels found after 35th week)







(
Surfactant synthesis depends on normal pH, temperature and 







perfusion

Asphyxia, hypoxemia and pulmonary tension (hypovolemia, hypotension and cold stress) may suppress surfactant synthesis

The epithelial lining of the lung may also be injured by high oxygen concentrations and the effects of respirator management

Alveolar atelectasis, hyaline membrane formation, and interstitial edema make the lungs less compliant, requiring greater pressure to expand the small alveoli and airways

The lower chest wall is pulled in as the diaphragm descends and the intrathoracic pressure becomes negative, limiting the amount of intrathoracic pressure that can be produced.  

(
The result is a tendency to atelectasis

The highly compliant chest wall of the preterm infant offers less resistance than that of the mature infant against the natural tendency of the lungs to collapse









(
At end-expiration, the volume of the thorax and lungs 









tend to approach the residual volume, leading to 










atelectasis

Deficient synthesis or release of surfactant, together with small respiratory units and compliant chest wall, produces atelectasis, resulting in perfused but not ventilated alveoli, which causes hypoxia

Decreased lung compliance, small tidal volumes, increased physiologic dead space, increased work of breathing, and insufficient alveolar ventilation eventually result in hypercarbia

The combination of hypercarbia, hypoxia and acidosis produces pulmonary arterial vasoconstriction with increased right-to-left shunting through the foramen ovale, ductus arteriosus and within the lung itself

Pulmonary blood flow is reduced, and ischemic injury to the cells producing surfactant and to the vascular bed results in an effusion of proteinaceous material into the alveolar spaces






(
See fig 87-3 





*
Clinical Manifestations
Signs of HMD usually appear within minutes after birth

Tachypnea, prominent grunting, intercostal and subcostal retractions, nasal flaring, and duskiness are characteristically seen

There is increasing cyanosis, which is often unresponsive to oxygen administration

Breath sounds may be normal or diminished with a harsh tubular quality and on deep inspiration, fine rales may be heard

The natural course is characterized by progressive worsening of cyanosis and dyspnea

If inadequately treated, blood pressure and body temperature may fall.  

Fatigue, cyanosis, and pallor increase.  

Grunting decreases or disappears as the condition worsens

Apnea and irregular respirations occur as infants tire and are signs requiring immediate intervention

There may also be a mixed respiratory-metabolic acidosis, edema, ileus and oliguria

Signs of asphyxia secondary to apnea or partial respiratory failure occur when there is a rapid progression of the disease






(
Rarely progresses to death but symptoms peak at day 3 and 







improvement is heralded by a spontaneous diuresis and the ability 






to oxygenate the infant with lower inspired oxygen levels




b.
Identify measures that would prevent prematurity and therefore HMD




(
The prevention of HMD is the prevention of prematurity

Avoidance of unnecessary or poorly timed cesarean section 

Appropriate management of the high-risk pregnancy and labor

The prediction and possible in utero treatment of pulmonary immaturity

In timing cesarean or inducing labor, estimation of the fetal head circumference and determination of the lecithin concentration (a determinant of surfactant) decrease the likelihood of delivering a premature infant

Intrauterine antenatal and intrapartum monitoring may decrease the risk of fetal asphyxsia, which is associatd with HMD

The administration of dexamethasone or betamethasone 48-72 hrs before delivery of fetuses 32 weeks or less reduces the incidence and the mortality and morbidity from HMD

Prenatal glucocorticoid therapy decreases the severity of RDS

Administration of one dose of surfactant into the trachea of premature infants immediately after birth reduces the mortality form HMD



2.
Intercranial hemorrhage
Discuss the clinical manifestations of ICH.  

The most common symptoms of ICH are:

Diminished or absent Moro reflex

Poor muscle tone

Lethargy

Apnea

Somnolence

In premature infants with intraventricular hemorrhage there is often deterioration on the 2nd or 3rd day
Periods of apnea, pallor, or cyanosis, failure to suck well, abnormal eye signs, a high pitched shrill cry, muscular twitchings, convulsions, decreased muscle tone, paralyses, metabolic acidosis, shock, and a decreased hematocrit or its failure to increase after transfusion may be the first indications

The fontanel may be tense and bulging




(
In a small percentage of cases, there may be no clinical manifestations




b.
List the intracranial hemorrage locations which occur more commonly in 




preterm infants
The intracranial hemorrhage locations are:  

Intraventricular

Subdural

Subarachnoid

Intracerebral

Intercranial hemorrhages often involve the ventricles (intraventricular hemorrhage) of premature

Massive subdural hemorrhages often associated with tears in the tentorium cerebelli are encountered more often in full term than premature

Primary hemorrhagic disturbances and vascular malformations are rare and usually give rise to subarachnoid or intracerebral hemorrhage




c.
Define the relation of ICH and birth weight




(
The incidence of ICH increases with decreasing birth weight






-
 60-70% of 500-750 g infants






-
10-20% of 1000-1500 g infants



3.
Hypoxia-Ischemia



a.
Define hypoxia and ischemia




*
Hypoxia:  refers to an arterial concentration of oxygen that is less than 







     normal





*
Ischemia: refers to blood flow to cells or organs that is insufficient to 







     maintain their normal function 




b.
Periods of hypoxia and ischemia can have marked deleterious effects on the 



fetus and newborn.  These effects are dependent on: 

The time of exposure (ie., in utero, during labor and delivery, or postnatally) 

The duration of exposure (acute vs. Chronic)





1.
Identify mechanisms that may cause fetal hypoxia?  Which 






mechanisms occur in utero?  Which occur during the process of labor 





and delivery?  What clinical manifestations result in the fetus?






*
Mechanisms that may cause fetal hypoxia








(
Labor and delivery:








1.
Inadequate oxygenation of maternal blood as a result of 








hypoventilation during anesthesia, cyanotic heart disease, 








respiratory failure or carbon monoxide poisoning

Low maternal blood pressure as a result of the hypotension that may complicate spinal anesthesia or that may result from compression of the vena cava and aorta by the gravid uterus







(
In utero:

Inadequate relaxation of the uterus to permit placental filling as a result of uterine tetany caused by excessive administration of oxytocin

Premature separation of the placenta

Impedance to the circulation of blood through the umbilical cord as a result of compression of blood through the umbilical cord as a result of compression or knotting of the cord

Uterine vessel vasoconsriction by cocaine

Placental insufficiency from numerous causes, including toxemia and postmaturity






*
Clinical manifestations






1.
IUGR with increases vascular resistance may be the first 







indication of fetal hypoxia







2.
The fetal heart rate slows







3.
Fetal scalp blood analysis may show acidosis due to metabolic 







or respiratory components

Placental insufficiency often remains undetected on clinical assessment

Chronically hypoxic fetuses may develop intrauterine growth retardation without traditional signs of fetal distress (bradycardia)

Doppler umbilical waveform velocimetry (demonstrating increased fetal vascular resistance) and cordocentesis (demonstrating fetal hypoxia) identify the chronically hypoxic infant

Uterine contractions further reduce umbilical oxygenation, depressing the fetal cardiovascular and central nervous system and resulting in low Apgar scores and postnatal hypoxia in the delivery room





2.
Identify mechanisms that may cause hypoxia to the neonate 






immediately after birth.  What clinical manifestations result






*
Mechanisms of Hypoxia after Birth
Anemia severe enough to lower the oxygen content of the blood to a critical level due to severe hemorrhage or hemolytic disease

Shock severe enough to interfere with the transport of oxygen to vital cells from adrenal hemorrhage, intraventricular hemorrhage, overwhelming infection or massive blood loss

A deficit in arterial oxygen saturation resulting from failure to breathe adequately postnatally due to a cerebral defect, narcosis, or injury

Failure of oxygenation of an adequate amount of blood resulting from severe forms of cyanotic congenital heart disease or deficient pulmonary function






*
Clinical Manifestations
At delivery, the presence of yellow, meconium-stained amniotic fluid is evidence that there has been fetal distress

At birth these infants are frequently depressed and fail to breathe spontaneously

These infants may remain hypotonic or change from hypotona to extreme hypertonia

Pallor, cyanosis, apnea, slow heart rate and unresponsiveness to stimulation also are signs of hypoxic-ischemic encephalopathy

Cerebral edema may develop and result in brain stem depression







(
In addition to CNS dysfunction, congestive heart failure and 







cardiogenic shock, persistant pulmonary hypertension, 








respiratory distress syndrome, GI perforation, hematuria, and 







acute tubular necrosis are associated with perinatal asphyxia





3.
What are the 5 components of the Apgar score?





Sign
0
1
2

Heart Rate


Absent
Below 100
Over 100

Respiratory Effort


Absent
Slow, irregular
Good, crying

Muscle Tone


Limp
Some flexion of extremities


Active motion

Response to catheter in Nostril


No response
Grimace
Cough or sneeze

Color


Blue, pale
Body pink, extremities blue
Completely pink

Sixty seconds after birth of the infant, the 5 objective signs are evaluated and each is given a score of 0, 1, or 2

A total score of 10 indicates an infant in the best possible condition

An infant with a score of 0-3 requires immediate resuscitation






(
Catheter in nostril is tested after oropharynx is clear























(
The Apgar score is a method of assessing the newborn infant 






immediately after birth to help identify infants requiring 







resuscitation for hypoxic acidosis






*
The score does not predict neonatal mortality

V.
BIRTH THROUGH 3 YEARS

(
The examination of infants and children of any age is very different than that of the 

adult

There may be lack of cooperation secondary to developmental immaturity, the illnesses of children are different than those of adults, and the physician must develop a rapport with the parent in addition to the patient.  Ideally, the pediatrician will conduct a prenatal visit to prepare the parents regarding early infant growth and development

The purpose of the newborn exam is to determine the overall health of the infant, and to reasure and guide the parents


A.
The Normal Newborn


1.
Physical growth



a.
Describe the physical findings in a normal term newborn (male and 




female). Define the following:




1.
Normal vital signs (pulse, blood pressure and respiratory rate) for a 





term healthy newborn

Pulse rates at rest:







-
120-160 beats/min






(
Respiratory rate:







-
30-60 breaths/min






(
Blood pressure:







-
60/40





2.
Identify the number of fontanels in a newborn and the average time of 





closure of each

The infant has 2 fontanels at birth

A diamond-shaped open anterior fontanel that is situated in the midline at the juntion of the coronal and sagittal sutures
          (
The average time of closure is 18 months, but may close as 
early as 9-12 months



A posterior fontanel placed between the intersection of the occipital and parietal bone








(
May be closed at birth, but is usually closed and 









nonpalpable beyond the first 6-8 weeks of life





3.
Define mongolian spot
Mongolian spots are slate blue, well-demarcated areas of pigmentation seen over the buttocks, back and sometimes other parts of the body in more than 50% of black, Native American, or Asian infants and occasionally in white infants

The more politically correct definition:







(
Mongolian spots are large, flat areas containing extra pigment, 







which appear green or blue (like a bruise) on the back or 







buttocks.  Very common, especially in dark-skinned babies

The spots tend to disappear within the first year and are of no significance




b.
What is the average birth weight of a full term infant?




(
The average weight at birth is 3.25 kilograms or 7 pounds

Every newborn exam should include careful documentation of weight, length and head circumference.  This information should be plotted on an appropriate growth chart





Students should note that 2.2 lbs = 1 kg



2.
Developmental Milestones



a.
The neuromuscular exam of a newborn is markedly different from that of 




an adult





(
The normal newborn exhibits a large number of involuntary reflexes 





which should be elicited during the exam to assure normal motor and 





neurologic development





1.
What is the Moro reflex?  A approximately what age should it 






disappear?  Note there may be slight variance in each infant






*
The Moro Reflex: 



















(
The technical definition has the reflex obtained by placing the 







infant in a semi-upright position.  The head is momentarily 







allowed to fall backward with immediate resupport by the 







examiner’s hand








(
The child will symmetrically abduct and extend the arms, 








flex the thumbs, followed by flexion and adduction of the 








upper extremities

The easy definition has if the baby’s head shifts positions abruptly or falls backward, or he is startled by something loud or abrupt, he will react by throwing out his arms and legs and extending his neck, then rapidly bringing his arms together as he cries loudly

See p. 137 in Parenting book for a picture of the Moro reflex and Tonic neck reflex







(
The Moro reflex peaks during the first month and then 








disappears after 2 months

What is the Assymetric tonic neck reflex?














          (
Also known as the fencing posture
When the baby’s head is turned to one side, his arm on that side will straighten, with the opposite arm bent as if he’s fencing (but don’t give him a sword)




3.
What is the rooting reflex?  
The rooting reflex prompts the baby to turn his head toward your hand if you stroke his cheek or mouth

The reflex helps the infant find the nipple at feeding time


(
At first he’ll root from side to side, turning his head toward the 


nipple and then away in decreasing arcs

By 3 weeks, the infant will simply turn his head and move his mouth into position to suck



3.
Nutrition
The rapid growth of the newborn period requires that optimal nutrition is provided

For newborns, breast milk is the optimal form of nutrition.  Infant formulas given by bottle feedings are also available when breastfeeding is not possible or selected by the mother

What are the advantages of breastfeeding? Disadvantages?  





*
Advantages:






1.
Human milk is the best possible food for any infant

Formulas can only approximate the combination of nutrients in breast milk and they cannot provide the enzymes, antibodies and other valuable ingredients of breast milk






2.
Human milk is relatively low in cost






3.
Human milk needs no preparation and is instantly available at any 






time, wherever you may be (that is, if you are the lactating woman.. 





may be harder for some of you men)






4.
An added advantage to the nursing mother is that breast-feeding 






makes it easier to get your girlish figure back by using 500 calories 






a day and by helping the uterus tighten up and return more quickly 






to its normal size






5.
Nursing provides skin-to-skin contact and the same hormones that 






stimulate milk production may also promote feelings that enhance 






motherhood.  Nursing mothers feel more attached and protective 






and more confident about their own abilities to nurture and care for 





the child





*
Disadvantages:





1.
The main drawback is for the rest of the family

Mom is the only one who can feed the baby so she will have to be awake and available whenever the baby is hungry

Human milk takes less time to digest than formula so this infant requires more frequent feedings
Dad may feel left out and feel distanced from both mother and child since they can’t enjoy holding and watching the infant eat
If the mother is ill, she may not have the energy to breast feed that may interfere with her own recovery.  

Also, some medications can pass through the breast milk



b.
Differentiate between human milk and cow’s milk.





*
Human milk: 


(
Human milk has sugar (lactose), easily digestible protein (whey and 

casein), and fat (digestible fatty acids), all properly balanced to suit 


the baby






(
In addition, there are numerous minerals, vitamins and enzymes that 





may aid the digestive process





*
Cow’s milk:

Young infants cannot fully digest cow’s milk as completely or easily as they digest formula or breast milk

Cow’s milk contains high concentrations of protein and minerals, which can stress a newborn’s immature kidneys and cause dehydration

Also lacks the proper amounts of iron and vitamin C that infants need

May cause iron-deficiency anemia in some babies, since protein can irritate the lining of the stomach and intestine, leading to loss of blood into the stools

For these reasons, the baby should not receive any regular cow’s milk or other dairy products for the first 12 months




c.
Understand the “letdown process” and the proper positioning for “latch 




on”.  What problems may result from improper latch on?





*
Latch on
Latching on is when the baby gets a good grip on the areola and starts to suck

The baby should do this instinctively as soon as he feels the breast against his mouth or cheek.  The mother can help the baby get started by holding him so that he squarely faces the breast and then stroking his lips with the nipple (stimulates the rooting reflex)

(
Make sure his entire body, not just his head is facing the 

mother’s body 

As the baby takes the breast into his mouth, his jaws should close around the areola, not the nipple.  His gums will form a circular seal, creating a vacuum effect, and his tongue will press the nipple against his palate and empty the milk ducts





*
Problems with improper latch on










(
Infants have the most trouble latching on when they have been 






given bottles or pacifiers

Improper latch on can result in cracked and sore nipples which may lead to infection

Babies who do not use their tongue won’t stimulate the breast to make more milk





*
Letdown process
The process that starts milk flowing through the milk ducts is called the let down reflex

Once the baby is sucking efficiently, his movements will stimulate the nerve fibers in the nipple 

In turn, through a complex hormonal mechanism , these fibers will prompt the breasts to make more milk and increase its flow (remember that there are minimal details because this is a parenting book, not a medical textbook)

One of the hormones that stimulates milk flow also causes the muscles of the uterus to contract






(
As the baby sucks, several different hormones work together to 






produce milk and release it for feeding

The baby’s suckling movements stimulate nerve fibers in the nipple

The nerve fibers carry the request for milk up to the spinal column to the pituitary  gland in the brain

The pituitary gland responds by releasing the hormones prolactin and oxytocin

Prolactin stimulates the breasts to produce more milk

Oxytocin stimulates contractions of the tiny muscles surrounding the ducts in the breasts.  These contractions squeeze the ducts and eject the milk into the reservoir under the areola




c.
What is breast engorgement? How is it best treated?

The breasts can become severely engorged if the baby does not nurse often or efficiently during the first few days after the milk comes in

Some engorgement is to be expected with the onset of lactation, extreme engorgement cause swelling of the milk ducts in the breasts and of the blood vessels across the entire chest area





(
The best treatment is to express milk between feedings, either manually 




or with a pump (which looks like a torture device), and make sure the 





baby nurses on both breasts at every feeding (warmth encourages milk 





flow and may help with expressing milk)




d.
How often should a newborn breastfeed?  What indicators can the parents 



use to be sure their newborn is receiving adequate milk?

Because human milk is more easily and completely digested than formula, breast-fed babies need to eat more frequently than bottle-fed infants

Some newborns need to nurse every 2 hours, some 3

As they get older, they are able to go longer between feedings because their stomach capacity enlarges and their mother’s milk production increases

The baby lets you know when he’s hungry by crying, nuzzling against the breast, and making sucking motions and fussing

Whenever possible, let the baby’s signals rather than a clock decide when to nurse him

I guess this all true, but I don’t have a baby to guarantee this actually works






(
Each feeding should start with 10 minutes one breast, followed by 






burping, and a shift to the other breast for 10 minutes

During the first month, if the baby’s diet is adequate, he should wet 6-8 times a day and have several small bowel movements daily

Another way to judge the baby’s intake over time is by weighing him once every week

Babies lose 10% of the birth weight the first week and put it back one the next week

Once the milk is established, the baby should gain about 2/3 ounce a day the first 3 months and ½ ounce a day between 3-6 months




e.
Note, successful breastfeeding requires adequate prenatal education about 




proper techniques, positioning and milk supply.  It also requires a very 




dedicated mother.  It is imperative that health care providers (physicians, 




nurses, lactation consultants) are immediately available with the necessary 




support if problems occur



B.
The First Year


(
The First Year of life is an exciting period of rapid growth and development.  



Observing the incredible progression of developmental milestones which take 



the totally, dependent newborn to a socially, interactive, and ambulatory one 



year old is amazing, and of great satisfaction to both parent and physician



1.
Physical growth



a.
Discuss the normal rate of growth the first year of life





(
Months 1-4, the baby will continue growing at the same rate he 






established the first few weeks

Each month the baby will gain between 1.5-2 lbs (0.7-0.9 kg) and grow 1-1.5 inches (2.5-4 cm)


The head size will increase in diameter about ½ inch (1.25 cm) each month





(
Between months 4-7

The baby will gain 1-1.25 lbs (.45-.56 kg) an month

By the time the baby reaches his 8 month birthday, he will probably weigh about 2.5 times what he did at birth

His bones will grow at a rapid rate, and as a result the length will increase 2 inches (5 cm) and head circumference by about 1 inch (2.5 cm)





(
Between 8-12 months

By the baby’s first birthday, the average child has tripled his birthweight and is 28-32 inches (71-81 cm) tall

Head growth slows down from the first 6 months (17.5 inches at 8 months to 18 inches at 12 months)





(
See table 11-5 for a summary

Note the importance of sequential measurements vs measurements taken at a single point in  time
A good rule of thumb for weight gain during the first year of life is that an infant should double their birthweight by 5 months of age and triple their birthweights by 1 year of age






(
Example:  A 7 lb newborn should weigh at least 14 lbs by 5 months 





and 21 lbs by one year of age




b.
Why is it particularly important to follow head circumference?




(
Head circumference is particularly important to follow as an indicator 





of brain growth




c.
Identify time of first eruption of decidous teeth and the general sequence 




in which they appear
Teething usually starts during months 4-7

Central incisors (two bottom front teeth)

Central and lateral incisors (four upper teeth appear 4-8 weeks later)

Two lower incisors (one month later)

First molars

Canine or eye teeth



2.
Developmental Milestones



a.
Until practical experience is gained, memorization of select developmental 




milestones is necessary

To help in organizing your thoughts, place the milestones in categories of gross motor, fine motor, language and social development

Keep in mind that:

Gross motor milestones usually precede the development of fine motor milestones









Development proceeds from: 



           

cephalic ( caudal       
           


          
proximal ( distal











Arm movement comes under cortical direction before leg movement 

The upper extremities become accurate in grasping and reaching before the fingers are used  to explore object parts






3.
Developmental progression is from dependence to independence







(
The totally dependent newborn progresses to the toddler who 







has mobility and manipulative skills to explore their 








environment





(
The ages which are given in the table are the average age at which 







these milestones should be achieved.  There can be minor variation

Age
Gross Motor
Fine Motor
Language
Social

Newborn
Turns head side to side


Grasp reflex


Cries
Prefers human face

3 months
Lifts head and chest


Bats at toy
Coos
Listens to voice

6 months
Sits briefly


Transfers objects from hand to hand


Babbles vowels
Prefers mother

9 months
Crawls
Pincer grasp
Babbles consonants


Waves bye

1 year
Walks with assistance


Releases objects on request
Meaningful dada, mama
Plays ball

2 years
Runs well


Circular scribbling


Puts 3 words together
Handles spoon well




b.
Language




1.
What test should be done on all infants with a language delay?





(
If the baby does not babble or imitate sounds by his seventh month, 






it could mean a problem with his hearing or speech development.  A 





hearing test could be useful




c.
Cognitive




1.
Jean Piaget, a Swiss philosopher, made a tremendous contribution to 





our understanding of cognitive development during this period

He described unique stages of development through which a child progresses






a.
Review these stages and the concepts of each stage (Appendix A)
Piaget saw children as active participants in their experience of life, constantly incorporating experiences (assimilation) into their own mental and physical structure of action (schema), which changes over time

The structures and patterns are built and elaborated by the child starting with innate reflexes.  When confronted with a new event, the child modifies his behavior and mental structures to handle this (accommodation)








(
This modification is dependent on a stage-related level of 








competencies

Stage
Age
Ways of Understanding
Basic Concepts to be Mastered

1. Sensorimotor
Birth-2 yr
Through direct sensations and motor actions
Concepts of object permanence, causality, spatial relationships, use of instruments

2. Preoperational
2-6 yr
Mental processes that are governed by the child’s own perceptions and linkage of events;  no separation of internal and external reality
Sense of animism; egocentrism;  transductive reasoning;  idiosyncratic associations

Concrete 

      Operational
6-11 yr
Child can reason through real and mental actions on real objects;  can reverse changes in the world mentally to gain understanding;  can reason using a stable rule system
Concepts of mass, number, volume, time

Formal           

      Operations
12 yr
Abstract though; can reason about ideas, impossibilities, probabilities, broad abstract concepts
Mastery of ideas and concepts





2.
Birth through 2 years is defined as the sensorimotor stage because the 





child knows the world and acts on it only through his sensation and 





acts.  






a.
Define object permanence.  Give an example of an infant 







mastering this concept.  At what age does object permanence first 






develop?






*
Object permanence: The child realizes that objects continue to 






exist when they are out of sight

Some time after 4 months, the child recognizes object permanence

Before, the world consisted only of things that the baby could see.  If a parent leaves the room and returns, the baby sees the parent as a new person.  The block hidden under the blanket is gone and he won’t look for the toy









(
Now, the child realizes that the same person who has 









left the room has returned and that he can look under 









the blanket and find the hidden toy that has not 










disappeared






b.
Define causality.  Give an example of an infant mastering this 






concept







*
Causality:  the child realizes that he can cause certain 








reactions, noises, events etc. (the whole cause and effect thing), 






even when the cause cannot be seen








(
About 4-5 months, the baby notices that if he moves the 








rattle, he causes noise.  The parent’s favorite is that the 








baby notices that if he drops something, he can elicit a 








response (hey, I can get mom/dad to pick this up if I drop 








it…let’s try it over and over…)




d.
Describe the main stages of Psychoanalytic theory (Appendix B)




(
Be familiar with the main stages – These need not be memorized

Freud explained the consequences of childhood experiences on later life as well as the child’s affective and emotional development

The Psychoanalytic Theory emphasizes the importance of the unconscious and conscious mental process that allow children to develop the concept of themselves as individuals and their place in society






(
Thus process results from the interface of the child’s inner needs or 






drives and the demands of the external world around him, which are 





viewed as conflicting

The stages include:

Oral phase or infancy:  the act of feeding (birth-1)

Anal phase:  The pleasures and demands of elimination (1-3 yr)

Phallic Stage:  The identification of self as a sexual person (3-6 yr)

Latency:  An increase in control of sexual drives (6-11 yr)

Genital:  Relationships with others grow and mature while the child separates from his parents (puberty)

Stage
Age
Erogenous Zone
Central Activities
Interpersonal Focus

Oral
Birth-1
Mouth
Feeding, sucking, biting
Self (primary narcissism); separation from mother

Anal
1-3 yr
Anal area
Elimination
Rebellion vs compliance with parental demands; fear of loss of parental love

Phallic (Oedipal)
3-6 yr
Genitals
Genital exploration; initiating adult roles
Sexual attraction to opposite-sex parent; identification with like-sex parent after a period of rivalry

Latency
6-11 yr
None
Increased control of sexual and aggressive drives; socially accepted activities
Self among like-sex peers; identification with powerful or effective heroes

Genital
Puberty-adulthood
Genitals
Taking flight from family; denial of pleasure; intellectualization
Separation form parents; successful extrafamilial relationships

The nature of the child’s experience with his parents in these stages is central to the child’s emotional maturation.  Successful resolution of the specific inner conflicts and intrapersonal contacts that each stage brings leaves the child ready for a new level of emotional and social maturity

Disruptions or abnormalities at a specific stage result in psychic difficulty that continues into adult life resulting in conflicts and disturbances (which you are supposed to blame on your mother…)



3.
Nutrition



a.
At what stages should solid foods be introduced?

By 4-6 months, the parent can start introducing solid foods

Some babies are ready for solids as early as 3 months, but will not lose their tongue-thrust until 4 months (the reflex causes the infant to push his tongue against a spoon or anything else inserted into his mouth




b.
It is recommended that all children should have a Hgb/Hct checked at 6-9 




months of age





1.
What is the most common cause of anemia in young children
Anemia resulting from lack of sufficient iron for synthesis of hemoglobin is the most common hematolgic disease of infancy and childhood

The body of a newborn contains 0.5 g of iron in contrast to the adult content of 5 g.  Children under 15 years of age need 0.8 mg each day to be absorbed to make up for the discrepancy.  A total of 1 mg of iron a day needs to be absorbed to take into account normal losses of iron when shedding cells

The proximal small intestine absorbs only 10% of ingested iron, so a diet containing 8-10 mg of iron is necessary





2.
Why do infants and young children develop iron deficiency anemia?
During the first years of life, because relatively small quantities of iron-rich foods are taken, it is often difficult to attain sufficient iron

If the diet becomes inadequate or external blood loss occurs, the child becomes anemic

Infant cereals and iron-fortified formulas help.  Breast fed infants need iron supplements





3.
What are the signs and symptoms of iron deficiency anemia?

Pallor is the most important clue to iron deficiency

Blue sclerae are also common

When the Hb level falls below 5 g/dL, irritability and anorexia are prominent 

May be obese or underweight

The irritability  and anorexia characteristic of advanced cases may reflect deficiency in tissue iron

Tachycardia and cardiac dilation occur, and systolic murmers are often present

The spleen is enlarged to palpatation





4.
What are the signs that can be seen in children who are iron deficient 





but not yet anemic

In mild to moderate iron deficiency (Hb levels 6-10 g/dL) compensatory mechanisms, including increased levels of 2,3-diphosphoglycerate (2,3-DPG) and a shift of the oxygen dissociation curve, may be so effective that few symptoms of anemia are noted

May be increased irritability

Pagophagia, the desire to ingest unusual substances such as ice or dirt (that’s not so strange) may be present

Monoamine oxidase (MAO) is an iron dependent enzyme and iron deficiency produces decreases in the activities of enzymes such as catalase and cytochromes


C.
The Second Year


(
During the Toddler years, a baby’s growth rate begins to slow down.  




However, this is balanced by an incredible progression in cognitive skills and 



emotional development

Toddlers are full of curiosity about their environment and will constantly “test” the limits of their surroundings.  They are struggling to develop their own sense of independence which is the source of the “terrible or challenging twos”

Understanding the normal progression of development and having appropriate expectations is imperative in understanding the behavior of the toddler



1.
Physical growth



a.
Discuss the changes in bodily proportions that occur during the second 




and third year.  What is the expected weight gain/year during this period?  



Describe changes in posture that occur as a  result of these changes
By the end of the first year, the baby’s growth rate will begin to slow and the height and weight should increase steadily

(
The sitting height (top of head to sitting surface) accounts for 70% 


of the newborn’s total body (large head), 60% of a 2 year old and 


57% of a 3 year old to 52 % by age 13

*
The second year:

An infant may gain 4 pounds in 4 months, but during the entire second year, the child will gain a total of 3-5  pounds

The head growth will gain about 1 inch for the entire year







(
By age 2, the child has attained 90% of his adult head size






(
Other changes in bodily proportions:

At 1 year, the child’s head and abdomen were the largest part of the body.  The belly stuck out when he was upright and his buttocks seemed small.  His legs and arms were still relatively short and soft rather than muscular and the face had softly rounded contours

As the child becomes more active, developing his muscles and trimming away some of the baby fat.  The arms and legs will lengthen gradually  and the feet will start to point forward as he walks instead of out to the sides.  The face will become more angular and the jawline better defined





*
Age 2-3 years
Height will increase primarily because the child’s legs and trunk will be growing quickly so that the body and legs more proportional (grow about 2.5 inches a year)

The child will gain about 4 pounds each year

The baby fat will decrease, arms and thighs will become more slender and the face less round.  The pads of fat under the arches will disappear to reduce the appearance of flat feet

The posture changes from a protruding abdomen and inwardly curving lower back to a leaner, longer and stronger appearance as muscle tone improves and posture becomes more erect



2.
Developmental Milestones



a.
Describe the social and cognitive milestones of this period.  Comment on 




appropriate play, interactions with other children, gender identification 




and masturbation




*
Cognitive Milestones:

Each game or task is a learning proposition and the child will be able to gather information about the way things work

The child  will be able to draw on facts he’s already learned in order to make decisions and find solutions to play-related challenges.  The child will only be interested in solving problems that are appropriate for his developmental and learning level

Mechanical devices are especially interesting

Imitation is a big part of the learning process (babble into the phone, use the hairbrush)

He will remember where hidden objects are and becomes more understanding about separations and recognizes that the person comes back

The child understands how certain things behave, but because he cannot see how one thing affects another, he does not grasp the full notion of consequences

Object exploration accelerates because reaching, grasping and releasing are nearly fully mature and walking increases access to everything

The toddler combines objects like stacking blocks or putting a cheese sandwich in the VCR

Make believe play kicks in





*
Social Milestones:

During his second year, the toddler will develop a very specific image of his social world with him at the center. He is most concerned about where things are in relation to himself and believes that everyone thinks as he does.  

The toddler knows other people exist but he has no idea how they think or what they feel





*
Appropriate play and interactions with other children:






(
The egocentric toddler has difficulty playing with other children in a 





truly social sense

The toddler will play, but will compete for toys and does not play cooperative games

Sharing is a meaningless term since every toddler believes that he alone deserves the spotlight.  Competition for toys and attention may erupt into hitting and tears and the child may be possessive over toys that he knows belong to him






(
The toddler will  enjoy watching and being around other children, 






especially if they are slightly older







(
He may imitate them or treat them like dolls (combing their hair 






etc) but will resist when someone tries to do the same thing to 







him





*
Gender Identification:

Except for minor variations in size, boys and girls look very alike at this age (ooh, what a wonderful, uhh, child…)

Although  parents generally treat boys and girls this age very similarly, they often encourage different toys and games for each sex







(
There is no basis for pushing girls toward dolls and boys toward 






trucks since both sexes are equally attracted to all toys and will 







benefit developmentally if allowed to play with both types of 







toys






(
Young children learn to identify themselves as boys or girls by 






associating with other members of their own sex





*
Masturbation:

I better watch what I say if I ever plan to be the Surgeon General…

Guess what people, kids are curious!  Eventually they will explore their body and eventually find the genitals.  Touching the genitals will produce a pleasant sensation, but is not a sexual or emotional experience for toddlers

There is no reason to discourage it, worry, or call attention to it (what if you are in the middle of Kroger?).  


          



If the parent shows a strong negative reaction when the child touches his/her genitals, the parent is suggesting that something is wrong or bad about that the body parts or it may be interpreted as something is wrong or bad about the child himself


(
Wait until the child is older to teach about privacy and modesty




b.
Describe language development during this period.

Most toddlers master at least 50 spoken words by the end of the second year and can talk in sentences (2-4 words)

The first words spoken  will include names of familiar people, favorite possessions and parts of the body

Points to object or picture when it is named

Follows simple instructions

By 18 months, the child will use a few active verbs like “go” and “jump”





(
The emergence of verbal language marks the end of the sensorimotor 





period




c.
What are signs of readiness for toilet training?  At what age are most 




children ready to be toilet trained?

Toilet training is easier when the child is older and early training is possible but not preferred.

Many children are ready to be toilet trained after their second birthday (boys are often later than girls – after all, males need to learn how to both lift the toilet seat and put it back down…)

The signals that the toddler is ready are:

The bowel movements occur on a fairly predictable schedule

The diaper is not always wet, which indicates that the child’s bladder is able to store urine

The toddler can and will follow instructions

The child shows an interest in imitating other family members or friends in the bathroom

Through words, facial expressions, or a change in activity, the child shows you that  he knows when his bladder is full or when he is about to have a bowel movement




d.
Describe why temper tantrums are “normal” at this age.  What should the 



parental response be to a temper tantrum
Temper  tantrums are normal and healthy ways for toddlers to deal with conflict at this age

All toddlers believe that the world revolves around them.  The child tries to be independent which is usually positively re-enforced.  When he tries to do something he really wants to do and then the parent asks him to do something else, he gets upset.  He cannot understand why the parent is getting in his way and he cannot verbally say how upset he is and the only way he can express his frustration is by acting it out

Since the parents are the only audience that matters to the child, the parents should leave the room to stop the tantrum

If the child starts kicking and biting, the parent should stop the superaggressive behavior and take a time-out

If the tantrum is in a public place (which seems to be an epidemic around the holidays), the parent should not lash out which would encourage the tantrum.  Instead, the parent should take the child to a restroom or a big hug followed by a soothing voice.

When the tantrum or timeout is over, the parent should repeat the original request so the child learns that the tantrum is just a waste of time



3.
Nutrition



a.
Why does the appetite of the toddler decrease as compared to the first 




year of life

Children need fewer calories because they are growing more slowly (no more growth spurts until puberty).  

A toddler only needs about 1000 calories a day

VI.
THE PRESCHOOL YEARS

(
During the preschool years, there is a continuing progression in cognitive, 



emotional and social skills

Fantasy play and a vivid imagination dominate the world of the 3 and 4 years old

Introduction to a nursery school at this stage provides an excellent opportunity to expand social skills


A.
Physical Growth


1.
Describe the average yearly height and weight gain during this time period
By the end of the second year, somatic and brain growth slows with a decrease in nutritional requirements

Between ages 2-5, the average child gains about 2 kg (4.5 pounds) and 7 cm in height per year (2.5 inches)


B.
Developmental Milestones


1.
Comment on the importance of normal language development during this 



period



(
Language development occurs most rapidly between 2-5.

Vocabulary increases from 50-100 words to more than 2,000

Sentence structure advances from 2-3 word phrase to sentences incorporating the major grammatical rules 

An important distinction is between speech (the production of intelligible sounds) and language, the underlying mental act

Language acquisition depends on both environmental and intrinsic factors

Children do not simply imitate adult speech but rather make hypotheses and modify them progressively (sometimes leads to overgeneralization)



2.
Cognition:




a.
Review Piaget’s stages (appendix A).  The preschool period corresponds 




to the preoperational stage.  How does this stage characterize the 





preschool period





(
The stages need not be memorized!!

In the period of preoperational thought (years 2-6), the child can do mental operations if these are linked to concrete objects

The child’s thinking is flawed because he can understand reality only from his own viewpoint and cannot imagine another person’s perspective (egocentric)

The child also uses his own system for organizing objects and events in his mind (idiosyncratic) and reasons from one particular to another (transductive) when these particulars are linked by perhaps unrelated events (it must be night because daddy is home)





(
Conservation experiments where water is poured in a bowl and tall vase






 where no water was lost tricked the children into saying the tall vase 





contains more water.  






(
Misunderstandings like these reflect young children’s developing 






hypotheses about the nature of the world as well as their difficulty 






in attending simultaneously to multiple aspects of their situation




b.
Define magical thinking
I will win the lottery, I will win the lottery…

Magical thinking includes a confusion of coincidence for causality, animism and unrealistic beliefs about the power of wishes

The child might believe that people cause it to rain by carrying umbrellas or that feeling resentment toward a sibling can actually make that sibling sick




d.
Define animism
Animism is attributing motivations to inanimate objects and events

An example is “Why is the sun bright” and answering, :Because it is happy”



3.
Social/emotional



a.
At what age is solo play dominant?  Cooperative play with peers?
Minimal social interaction with peers during play (solo play) at age 1-2 years

Cooperative play such as building a tower of blocks together at age 3-4 years

VII.
THE EARLY SCHOOL YEARS

A.
Physical Growth


1.
Describe the average yearly height and weight gain during this period
Growth during ages 6-12 will average 3-3.5 kg (7 lbs) and 6cm (2.5 inches) per year

The head grows 2-3 cm throughout this entire time, reflecting slowed brain growth because myelinization is complete at 7 years old



2.
Identify the general timing of the initial eruption of permanent teeth (Table 



11-6)




(
See table 11-6 on p. 42


B.
Developmental Milestones


1.
Describe the influences, both physical and emotional, that contribute to the 



development of self esteem during this period

Fears of being defective can lead to avoidance of situations in which physical differences might be revealed (gym class etc).  Children with actual physical difficulties  may face special stresses

Girls in particular often worry that they are overweight and many engage in unhealthy dieting to achieve an abnormally thin cultural ideal

Shortness, particularly  in boys, is associated with decreased educational attainment and increased risks for behavior problems

The child’s physical appearance may evoke strong feelings in parents





(
These feelings often complicate parents’ efforts to foster their 






children’s physical development without undercutting their self-esteem 





and encouraging vanity




2.
Eric Erickson formulated a useful structure to help in understanding the 



stages of emotional development (appendix B).  The central issue of this 



period is industry vs inferiority.  Explain

Each stage is characterized by one central issue that must be resolved before progression to the next stage is completed

The earlier stages are the foundation for later development, which is fueled by biological maturation and social expectation

Stage
Age
Issue

1
Birth-1
Trust vs Mistrust

2
1-3 yr
Autonomy vs Shame and Doubt

3
3-6 yr
Initiative vs Guilt

4
6-11 yr
Industry vs Inferiority

5
Adolescence
Identity vs Role Confusion 

6
Young Adulthood
Intimacy vs Isolation

7
Adulthood
Generativity vs Stagnation

8
Old Age
Ego Integrity vs Despair




(
The central issue of the early school years (6-11 years) is industry vs 




inferiority
Industry describes  children who experience a sense of pride in being able to master tasks and reach their goals

Inferiority describes when children fail repeatedly or do not receive encouragement and praise for trying



3.
How does the thinking of the young school age child differ from that of the 



preschooler?

The thinking of young school-age children differs qualitatively from that of a preschooler

In place of magical, egocentric and perception-bound cognition, school-age children increasingly: 

Apply rules based on observable phenomena

Factor in multiple dimensions and points of view

Interpret their perceptions in view of realistic theories about physical laws

The shift from preoperational to concrete logical operations is shown again by Piaget.  


(
A 5 year old will see a clump of clay rolled into a snake as more 


clay than the same clay in a ball.  A seven year catches on that the 


clay is the same amount in either shape

VIII.
ADOLESCENCE

A.
Physical Growth


1.
Define puberty

In the prepubescent state, levels of circulating sex steroids are depressed by negative feedback at the level of the hypothalamus

Puberty begins with reduction of hypothalamic inhibition in response to incompletely understood factors

The hypothalamus stimulates the release during sleep of pulses of gonadotropins and growth hormone from the anterior pituitary

The resulting sequence of somatic and physiologic changes gives rise to the sexual maturity rating (SMR)


2.
Identify the physical characteristics on which sex maturity stages in girls and 



boys are based
(
In girls under the influence of follicle stimulating hormone and estrogen: 


1.
The ovaries, uterus and clitoris enlarge

2.
The endometrium and vaginal mucosa thicken

3.
The labia majora become more vascular and sensitive

4.
Menarche occurs in 10% girls in SMR2




(
In boys under the influence of luteinizing hormone and testosterone:

The seminiferous tubules, epididymis, seminal vesicles and prostate enlarge




(
Growth acceleration begins early adolescence  although peak growth 




velocities are not reached until SMR 3 or 4




(
See tables 15-2 and 15-3 on p. 60



3.
Identify the first overt sign of pubescence in boys and girls
The first visible sign of puberty in girls is the development of breast buds, which may begin as early as age 8 yr

The first sign of puberty in boys is testicular enlargement, which begins as early as 9.5 yr


B.
Developmental Milestones


1.
Describe the cognitive and moral development of this period
In Piagetian theory, adolescence marks the transition form the concrete operational thinking to formal logical operations



2.
Define formal operational thought.  What impact does this type of thinking 



have on the adolescence ability to make critical decisions?

Formal operational thought, which implies an ability to treat possibilities as real entities, may be related to critical decisions, such as whether or not to have unprotected sex or engage in other risk-taking behavior

Formal operations include the ability to: 

Manipulate abstractions such as algebraic expressions

Reason from known principles

Weigh multiple points of view according to varying criteria

4.
Think about the thought process itself

Young adolescents may be able to apply formal operations to schoolwork but not to personal dilemmas

When the emotional stakes are high, magical thinking, such as the conviction of invulnerability, may interfere with higher order cognition


C.
Nutrition


1.
Obesity 




a.
Discuss the ages at which obesity most frequently occur?
Obesity occurs most frequently in: 

The first year of life

At 5-6 years

During adolescence




b.
Discuss the complications of childhood obesity?  Comment on the 





association between obesity in childhood and obesity in adulthood

Excess weight and body fat in adolescents have been associated with increased plasma insulin levels, elevated blood lipid and lipoprotein plasma insulin levels, and elevated blood pressure, which are factors known to be associated with obesity-related adult morbidity

There is an association between childhood obesity and cardiovascular risk factors

Obese children have significantly:

-
Lower high-density lipoprotein cholesterol levels



-
Higher triglyceride levels






-
Higher systolic blood pressure

There was no difference in total cholesterol, low-density lipoprotein cholesterol, apolipoprotein A and B, or diastolic blood pressure






(
See table 45-2 on p. 171





(
Obesity as a child has a weak association to adult obesity

Studies have shown that childhood obesity occurred in a minority (10-30%) of obese adults

Childhood obesity is not a direct predictor of adult obesity

The probability of an obese child becoming an obese adult decreases with greater time intervals between the onset of obesity and adulthood


(
Probability increases with severity of childhood obesity, onset in 

adolescence, and a pre-existing pattern of familial obesity



2.
Anorexia nervosa and bulimia 




a.
Discuss the incidence of these disorders, the peak age range and the sex 




distribution

1 in every 100 females, 16-18 years old, has anorexia nervosa

A bimodal distribution occurs, with one peak at 14.5 and the other at 18 years

Affected females outnumber males 10:1




b.
Identify the criteria for the diagnosis of both anorexia nervosa and 




bulimia
The criteria for the diagnosis of anorexia nervosa include:

Intense fear of becoming obese, which does not diminish as weight loss progresses

Disturbance in the way in which one’s body weight, size or shape is experienced (claiming to feel fat when emaciated)

Refusal to maintain body weight over  a minimal normal weight for age and height (weight loss leading to maintenance of body weight 15% below expected, failure to make expected weight gain during period of growth leading to body weight 15% below expected)

In females, absence of at least 3 consecutive menstrual cycles when otherwise expected to occur

AN is characterized further by excessive physical activity in the face of apparent inanition, denial of hunger, preocccupation with food preparation, frequently accompanied by bizarre eating behaviors, and often studiousness and academic success

AN is subdivided into restrictor and bulimia subgroups according to caloric reduction

Restrictors severely limit their intake of carbohydrate and fat-containing foods

Bulimics tend to eat in binges and then to purge themselves of food by self-induced vomiting or the use of cathartics





(
Bulimia is separated from AN as a diagnostic entity, defining bulimia 





as:

Recurrant episodes of binge eating (rapid consumption of a large amount of food)

During the eating binges, a fear of not being able to stop eating

Regularly engaging in self-induced vomiting, use of laxatives, or rigorous dieting or fasting in order to counteract the effects of binge eating

A minimum average of 2 binge eating episodes per week for at least 3 months

Self-evaluation is unduly influenced by body weight and shape






(
The binge-pattern may occur in youngsters who have normal 






weight or are slightly obese

Submodule B
Diseases of Infants and Children
(
Preface:

As they develop, children may experience physical, physiological, psychological, or social stress factors that cause deviation from the expected developmental progress.  The management of these problems requires a knowledge of normal development as studied in Submodule A

Since Submodule A focused on the growth and development of the normal infant and child, Submodule B will focus on those factors which limit the optimal growth and development of the infant and child

The health hazards of poisoning and injuries so often interrupt the growth and development of well children.  The medical student should come to know the types of injuries likely to occur in children of different ages, and the precautions needed to prevent them

Many other disorders exist which influence growth and development and which will not be covered in this submodule.  Some of these will be discussed during the clinical pediatrics rotation.  If the student wants to learn more, a residency in pediatrics ought to be considered as a career choice (the more compelling incentive is that kids are damn cute!)

I.
BIRTH DEFECTS

A.
Etiologies
Differentiate between a single primary defect in development and a multiple malformation syndrome.  

Structural defects of prenatal onset can be separated into those that represent a single primary defect in development and those that represent a multiple malformation syndrome

*
Single primary defects

(
In most single primary defects, the defect involves only a single 


structure and the child is otherwise completely normal.  

Primary defects are etiologically heterogeneous implies that: 

Some have and environmental etiology 

Others result from dominantly or recessively inherited single altered genes

Most single primary defects are explained on the basis of multifactorial inheritance which carries a recurrence risk of 2-5% for the next child of unaffected parents with one affected child

Includes:



















       1.
Malformation (primary structural defect arising from a localized 
error in morphogenesis),

Deformation (alteration in shape or structure of a part that has differentiated normally)

Disruption (a structural defect resulting from destruction of a previously normally formed part)

*
Multiple malformation syndrome

(
In contrast, the designation multiple malformation syndrome is used 

when several observed structural defects all have the same known 


or 
presumed etiology

The defects usually include a number of anatomically unrelated errors in morphogenesis

Multiple malformation syndromes are caused by: 

1.
Chromosomal abnormalities

2.
Teratogens

3.
Single gene defects inherited in mendelian patterns

The risk of recurrance range from 0% (fresh gene mutations/teratogens) to 100% (Down Syndrome)

What is the most common etiology for a single primary defect?  

(
Most single primary defects are explained on the basis of multifactorial 


inheritance 

What are the causes for multiple malformation syndromes?

Multiple malformation syndromes may be caused by: 

Chromosomal abnormalities 

Genetic abnormalities 

Teratogens


B.
Chromosomal Abnormalities


(
Some definitions to keep in mind:





(
Translocation:  Exchange of chromosomal material between 2 or more 




nonhomologous chromosomes




(
Non-disjunction:  The failure of 2 homologous chromosomes to disjoin 




during meiosis I, or 2 chromatids of a chromosome to separate in meiosis 




II or mitosis, so that both pass to the same daughter cell and the other 




daughter cell receives neither




(
Monosomy:  A condition in which one chromosome of a pair is missing




(
Trisomy:  The state of having an additional copy of a chromosome or 3 




copies instead of the normal 2




(
Karotype:  The chromosome constitution of an individual (number of 




chromosomes, sex chromosome constitution, and any abnormalities in 




number or morphology).  




(
Autosomal dominant inheritance: A disease encoded by a gene on one 




of the 22 pairs of autosome where the conditions that clinically manifest are 



only in individuals that are expressed in heterozygotes or homozygous  




(RR or Rr)




(
Autosomal recessive inheritance:  A disease encoded by a gene on one of 



the 22 pairs of autosome where the conditions that clinically manifest are 




only in individuals homozygous for the mutant gene (rr)




(
X-linked recessive inheritance:  A disease encoded by a mutant gene on 




the X chromosome



1.
Down Syndrome



a.
Identify the incidence of Down Syndrome.  Define the relationship 





between occurrence of Down’s and maternal age
The incidence is estimated to be more than twice as high among all conceptions than it is among live births

The occurrence of trisomy 21 increases with advancing maternal age (tick-tock)




b.
Differentiate between Down syndrome caused by nondisjunction vs 




translocation





(
Translocation:  Exchange of chromosomal material between 2 or 





more nonhomologous chromosomes





(
Non-disjunction:  The failure of 2 homologous chromosomes to 





disjoin 
during meiosis I, or 2 chromatids of a chromosome to separate 





in meiosis II or mitosis, so that both pass to the same daughter cell and 





the other daughter cell receives neither





(
About 4% of Down syndrome individuals have a translocation 






involving chromosome 21






(
Half the translocations arise de novo in the affected individuals, 






while half are inherited from a translocation carrier parent





(
The majority of translocations that give rise to Down syndrome are 





fusions at the centromere




c.
What are the clinical manifestations of Down Syndrome?
The phenotype is translocation Down syndrome is not distinguishable from regular trisomy 21 Down syndrome





(
See table 67-1 



2.
Sex Chromosome Anomalies 




a.
Turner Syndrome
The incidence of Turner syndrome is 1:2500 to 1:6000 liveborn females.  

Note that 20% of spontaneous abortions have a Turner syndrome karotype





1.
Identify the karotypic abnormality on Turner syndrome





(
The chromosomal finding in Turner syndrome is the loss of part or 






all of one of the sex chromosomes

Half the affected individuals have 45 X

The other half have a variety of abnormalities of a sex chromosome





2.
What are the clinical manifestations of Turner syndrome?






(
The phenotype in Turner syndrome is female

Turner syndrome is characterized by:

Short stature 

Underdeveloped gonads

At least half of the affected individuals have some peripheral edema in the newborn period

1/3 of affected individuals  are recognized at birth because of lymphedema and extra skin or webbing of the neck

1/3 are recognized during childhood, usually because of short stature

1/3 are not recognized until they fail to go through puberty because of gonadal dysplasia

Cardiovascular and renal malformations are common

Intelligence is usually normal, but there may be some learning disability





3.
Describe the abnormalities of pubertal development seen in 






individuals with 45 X

Secondary sex characteristics do not appear in 90% of affected girls and hormonal replacement is needed

Most individuals with Turners are infertile




b.
Klinefelter syndrome




1.
Identify the karotypic abnormality in Klinefelter syndrome

Children have a male karyotype  with an extra X chromosome     (47 XXY) 

The phenotype is male





2.
Describe the clinical manifestations of Klinefelter syndrome





(
Individuals with Klinefelter syndrome are usually relatively tall





3.
Discuss the abnormalities of pubertal development seen in indivduals 





with 47 XXY

Individuals may have gynecomastia and be slow to develop secondary sex development

Usually have azoospermia and small testes

Usually infertile




c.
Fragile X or Martin Bell




(
Fragile X is the most common form of mental retardation in males





1.
Discuss the clinical manifestations in affected males and affected 





females






*
The main clinical manifestations in affected males are: 

Mental retardation
Macro-orchidism

Characteristic  facial features, including long face, prominent jaw, and large prominent ears






*
Females affected with fragile X usually only show varying degrees 






of mental retardation





2.
Review the inheritance of Fragile X.  Define allelic expansion
The inheritance of fragile X is different from the usual single gene inheritance patterns

3 distinct categories of DNA variation occur at the fragile X locus (normal, premutation and symtomatic)

A person who carries a small increase of trinucleotide repeats without the phenotypic abnormalities  is said to be a carrier of a premutation

When inherited, this premutation is unstable and may expand over a few generations, gradually increasing in size when transmitted by females but remaining the same when transmitted by males

As the mutation is transmitted by a female and increase in size, it may become of a size that is clinically significant  and leads to the typical fragile X syndrome phenotype with mental retardation






*
Allelic expansion refers to a change (increase or decrease) in the 






size of a particular DNA sequence

The fragile X syndrome is due to allelic expansion

The expansion begins as a small increase in the copy number of trinucleotide repeats

The number of repeats may be unstable and may develop different sizes in different cells or tissues.  The number of repeats may increase in size from one generation  to the next

A change in size of the DNA segment between generations or in tissues means that this type of mutation differs from classical mutations in which the change in DNA sequence usually occurs once and is then passed on from generation to generation



3.
Single Gene Disorders
The study of single gene disorders is too large a topic to cover in any module.  The 2 most common single gene defects in blacks and caucasians will be used as prototype examples.  

Sickle cell disease is not evident at birth.  

Cystic Fibrosis may be seen as a birth defect in the form of meconium ileus or may become evident at a later date




a.
Sickle Cell Disease 





1.
Identify the inheritance pattern of this disease





(
An autosomal recessive disease 

Affected homozygotes have 85-95% HbS and severe anemia

Heterozygotes have  40-45% HB S and have the sickle cell trait





2.
Identify the molecular defect in sickle cell disease
Sickle hemaglobin (Hb S) differs from normal adult hemoglobin by a substitution of glutamic acid at the 6th position of its ( chains by valine

In the oxygenated state,  Hb S functions normally.  

When this hemoglobin is deoxygenated, an interaction between the (6 valine and complementary regions on the ( chains of the adjacent molecule results in the formation of highly ordered molecular polymers.  

(
The polymers elongate to form filamentous structures

The process of polymerization is responsible for the brittle character  of sickle erythrocytes  under conditions of decreased oxygenation





3.
Review the pathophysiology of splenic sequestration crisis and 






aplastic anemia crisis.  Explain the increased susceptibility to 






meningitis, sepsis, and other infections seen in children with Sickle 





Cell disease

Young children with HB SS may have splenic enlargement associated wit their hemolytic disease, with progression to the syndrome of hypersplenism accompanied by worsening anemia and sometimes thrombocytopenia







*
Acute splenic sequestration is distinct and episodic event that 







occurs in infants and young children with sickle cell anemia


(
For unknown reasons large amounts of blood become 


acutely pooled in the spleen, which becomes massively 


enlarged, and signs of circulatory collapse rapidly develop







*
Aplastic anemia crisis is characterized by:








(  
Erythroid marrow failure and reticulocytopenia 








(
Accompanied by a rapid fall in hemoglobbin and hematocrit 








(
Stems from the shortened RBC life span and increased 









marrow production








(
The most common cause of aplastic crisis is the parvovirus








(
Children with HB SS are at risk of developing a rapid, 








potentially life-threatening decrease in their hemoglobin 








level (aplastic episodes) in association with parvovirus 








infection







*
Altered splenic function in young children with sickle cell 







disease is a significant factor leading to their increased 








susceptibility to meningitis, sepsis, and other serious infections, 







mainly caused by pneumococci and H. influenza

In the absence of specific antibody to the polysaccharide capsular antigens of these organisms, splenic activity is essential for removing these bacteria when they invade the blood

In spite of frequent enlargement of the spleen in young patients with Hb SS, the spleen’s phagocytic and reticuloendothelial functions have been shown to be markedly reduced

As an additional risk factor, children with sickle cell disease have also been shown to have deficient levels of serum opsonins of the alternate complement pathway




b.
Cystic Fibrosis 





1.
Identify the inheritance pattern and relative frequency of cystic 





fibrosis.  






(
Cystic fibrosis is a recessive autosomal genetic trait





2.
Compare the incidence in Caucasians and in American blacks






(
In the United States, Cystic fibrosis occurs in:







-
1/3,000 Caucasian  births 











-
1/17,000 Black births





3.
Review the clinical manifestations of cystic fibrosis.  How can a 





diagnosis of cystic fibrosis be confirmed?






(
Clinical Manifestations:







*
Respiratory Tract:

Cough is the most constant symptom eventually becoming loose and productive mucus (usually purulent)

Recurrent bronchiolotis and pneumonia may be present

Early physical findings include increased anteroposterior diameter of the chest, generalized hyper-resonance, scattered or localized coarse crackles and digital clubbing

Expiratory wheezes may be heard, especially children

Cyanosis is a late sign







*
Intestinal Tract:

In 10-15% of newborn infants with CF, the ileum is completely obstructed by meconium

More than 85% of children show evidence of maldigestion due to exocrine pancreatic insufficiency exhibited by frequent, bulky, greasy stools and failure to gain weight







*
Biliary Tract:

Biliary cirrhosis

Biliary colic secondary to cholelithiasis







*
Pancreas:

Exocrine pancreatic insufficiency

Hyperglycemia, glycosuria and polyuria and weight loss may appear

8% of individuals will develop diabetes







*
Genitourinary Tract:

Sexual development is often delayed 2 years

More than 95% of males are azoospermic because of failure of development of wolffian duct structures but sexual function is generally unimpaired

Female fertility is diminished and secondary amenorrhea is present







*
Sweat Glands:

Excessive loss of salt in the sweat glands predisposes young children to salt depletion episodes

Children present with hypochloremic alkalosis






(
See table 363-1






*
Sweat Test
The diagnosis of CF has been based on a positive quanitative sweat test in conjunction with one of the following:  

Chronic obstructive pulmonary disease

Exocrine pancreatic insufficiency 

Positive family history

More than 60 mEq/L of chloride in sweat is diagnostic of CF



4.
Multifactorial



a.
Neural tube defects




1.
Differentiate the following:  spina bifida occulta, meningocoele, 





myelomeningocoele, and anencephaly





*
Spina bifida occulta:

A midline defect of the vertebral bodies without protrusion of the spinal cord or meninges

The bony arches of the spine which protect the spinal cord and its covering (meninges) fail to close

More severe defects of fusion of vertebral bones results in increasingly serious neurological conditions






*
Meningocoele:

Meninges herniate through a defect in the posterior vertebral arches, the skin covering being vestigial

There is constant risk of damage to the meninges, with resulting infection

Urgent surgical treatment to protect the meninges is required






*
Myelomeningocoele:

The spinal cord and the nerve roots are exposed, often adhering to the fine membrane that overlies them

There is a constant risk of infection 

This condition is accompanied by paralysis and numbness of the legs and urinary incontinence






*
Encephalocoele:

Protrusion of brain tissue through the skull defect 

Contains of a CSF-filled meningeal sac plus cerebral cortex, cerebellum, or portions of the brain stem

Infants are at increased risk for developing hydrocephalus due to aqueduct stenosis






*
Anencephaly:

Congenital defective development of the brain

Absence of the bones of the cranial vault 

Absent or rudimentary cerebral and cerebellar hemispheres, brainstem and basal ganglia





2.
Studies have shown that preconceptional use of folic acid 






supplementation greatly reduces the incidence of neural tube defects in 





pregnancies at risk






a.
What are the recommendations for effective folic acid 







supplementation in women of childbearing age?

The neural tube closes before most women know that they are pregnant (week 3-4)

The U.S. public health service has recommended that all women of childbearing age capable of becoming pregnant take 0.4 mg of folic acid daily

Women who have had a pregnancy with a neural tube defect should take 4 mg






b.
What other factors play a role in the etiology of neural tube 






defects
Other factors that may adversely affect the normal development of the CNS from the time of conception are: 

Radiation

Drugs

Malnutrition

Chemicals

Genetic determinants

In some cases, an abnormal maternal nutritional state or exposure to radiation prior to conception may increase the likelihood of a CNS congenital malformation



5.
Teratogenic birth defects



a.
Congenital rubella 





(
An infectious teratogen





1.
Identify the gestational age at which exposure to viremia entails the 





greatest risk to the fetus
During the first trimester of gestation, a primary maternal rubella infection has an 80% likelihood of transmission to the fetus

Transmission from mother to fetus also occurs in the early second trimester (50%) and persists throughout gestation





2.
Discuss the clinical features of the Congenital rubella syndrome.  How 




can it be prevented






*
Clinical features:

Rubella involves virtually all organ systems

The most common manifestation is intrauterine growth retardation

Another common finding is cataracts, which is frequently associated with microphthalamia

Myocarditis and structural cardiac defects are common

Blueberry muffin lesions may occur (why is everything in medicine compared to food?)

Hearing loss from sensorineural deafness

The infants may have active meningoencephalitis at birth and may have motor and mental retardation

Persistent infection leads to pneumonia, hepatitis, bone lucencies, thrombocytopenic purpura and anemia






*
Prevention:

Congenital rubella syndrome is most easily prevented by universal immunization of all young children with rubella vaccine (what a concept!)

Prenatal diagnosis is recommended




b.
Fetal alcohol syndrome




(
A chemical teratogen

High and moderate levels of alcohol intake can be damaging to the fetus.  

What are the characteristics of Fetal alcohol syndrome?  







(
The characteristics of fetal alcohol syndrome include:

Prenatal onset and persistence of growth deficiency for length, weight and head circumference







Facial abnormalities, including short palpebral fissures, epicanthal folds, maxillary hypoplasia, micrognathia, and thin upper lip









Cardiac defects, primarily septal defects






Minor joint and limb abnormalities, including some restriction of movement and altered palmar crease patterns



Delayed development and mental deficiency varying from boderline to severe






b.
How can it be prevented?
Prevention is achieved by eliminating alcohol intake after conception

Counseling with regard to recurrence is important





2.
Identify the suspected incidence of fetal alcohol syndrome in the 





United States






(
The incidence of Fetal alcohol syndrome is 1-2/1,000 live births





3.
Discuss the long term prognosis for affected individuals
The management of these infants may be difficult, since no specific therapy exists

The infants remain hypotonic and tremulous despite sedation, and the prognosis is poor





4.
Identify the relative risk of acquiring the disorder in fetuses of chronic 




alcoholic women

Infants born to heavy drinkers have twice the risk of abnormality compared with those born to moderate drinkers

32% of infants born to heavy drinkers demonstrated congenital anomalies 

14% of moderate drinkers

9% in abstinent





5.
Define a level of alcohol consumption during pregnancy that will not 





cause any harm to the fetus

The least significant effect recognized at 2 drinks per day has been slightly smaller birth size

At 4-6 drinks per day, more clinical features begin to become evident

Most of the children believed to have fetal alcohol syndrome have been born to women whose intake 8-10 drinks per day



6.
Unknown
Almost 1% of liveborn infants have a birth defect which has an unknown etiology.  

The number of disorders in this category is continually getting smaller as they are reclassified appropriately to one of the other known categories





(
For example:  Many cases of non-immune hydrops fetalis are now 





known to be caused by a prenatal infection of human parvovirus B19.  







(
These fetuses were previously thought to have had hydrops for an 






unknown reason but are now known to have been infected by a 






viral teratogen



7.
Genetic counseling and prenatal diagnosis



a.
Define genetic counseling




(
Providing accurate information to families requires:

Taking a careful family history and constructing  a pedigree that lists the patient’s relatives

Gathering information from hospital records about the affected individual and maybe other family members

Documenting the prenatal, pregnancy and delivery history

Reviewing the available information concerning the disorder

Careful physical examination of the affected individual and apparently unaffected individuals 

Establishing or confirming the diagnosis by the diagnostic tests available

Giving the family information about support groups

Providing new information to the family as it becomes available





(
Genetic counseling is an educational process that seeks to assist 





affected and/or risk individuals to understand:

The nature of a genetic disorder

Its transmission

The options available to them in management and family planning




b.
Identify the most common reasons for recommending prenatal diagnosis
Prenatal testing is done either:

Individually (when a specific disease has been identified in a family) 

On populations at risk for one or more conditions

The population at risk may be either the general or a subset identified by some selection parameter, such as maternal age or ethnicity

An inexpensive test may be used on the entire population at risk to select  or screen for a higher risk subset in which to offer a more accurate but expensive procedure






(
A successful screening program include adequate sensitivity and 






low cost coupled with ease of evaluation for a condition in which 






further, more definitive, testing is available and where the added 






information may benefit the family




c.
Differentiate among amniocentesis, chorionic villus sampling, and early 




amniocentesis by gestational timing, tissue sampled, and relative risk to 




the pregnancy
These procedures are all available at this time at OSU on a routine basis





*
Amniocentesis






1.
Gestational timing






(
During the second trimester (16th and 18th gestational weeks)







2.
Tissue sampled
The amniotic fluid may be directly analyzed for amino acids, enzymes, hormones, and abnormal metabolic products, as well as identifying neural tube defects

The amniotic fluid cells may be cultivated to permit detailed cytologic analysis for the prenatal detection of chromosomal abnormalities and DNA-gene or enzymatic analysis for the detection of inborn metabolic errors, andrenogenital syndrome and thyroid dysfunction






3.
Relative risk 







(
Less than 0.5%

Small risk of: 

Direct damage to the fetus

Placental puncture and bleeding with secondary damage to the fetus

Stimulating uterine contraction and premature labor

Amnionitis

Maternal sensitization of fetal blood

The risks can be reduced by using ultrasound for placental localization

The procedure should be limited to those cases in which the potential benefits of the findings outweigh the risks

Hey, what about the mother passing out from looking at the gigantic needle?

The earlier in gestation amniotic puncture is done, the greater the risk to the fetus - so Early Amniocentesis = riskier 





*
Chorionic Villus Sampling:






1.
Gestational timing






(
Performed in the first trimester (9 weeks of gestation)









2.
Tissue sampled






(
Provides fetal cells from a sample of placental villi






3.
Relative risk
Slightly increased risk for: 

Fetal loss

Limb reduction defects

Oromandibular hypogenesis

The risk of maternal infection appears to be higher with CVS than with amniocentesis

The risk of miscarriage is 1-5%




d.
Discuss the screening uses of maternal serum alpha-fetoprotein (MSAFP) 




testing





(
Alpha fetoprotein (AFP) normally is produced by the fetus, with its 





greatest concentration in amniotic fluid during the first trimester

Note:  Low MSAFP has also been shown to indicate an increased risk for chromosomal anomalies in the fetus (trisomy 21)

Elevation of AFP identifies neural tube defects

Any damage to the physical integrity  of the fetus may increase the release of AFP into the surrounding fluid

Leakage of fetal blood into the maternal circulation and fetal demise with loss of barriers between maternal and fetal components also cause transient elevations of maternal serum levels of AFP




e.
Describe how ultrasonography and other methods of prenatal diagnosis 




may alter pregnancy management so that neonatal outcome may be 




optimized

Diagnostic procedures are used to identify fetal diseases when: 

Abortion is being considered

Direct fetal treatment is possible

A decision is made to deliver a viable but premature infant to avoid intrauterine fetal demise

Fetal assessment is also indicated in a broader context when the family, medical or reproductive history of the mother suggests the presence of a high-risk pregnancy or a high-risk fetus

II.
DISORDERS OF DEVELOPMENT

A.
Organic
Almost any chronic condition in childhood may have an impact on development.  

This section will address some disorders which are associated with a more direct effect upon the child’s development



1.
Development Delay and Mental Retardation 




a.
Describe the 2 components that are necessary to confirm a diagnosis of 




mental retardation
Mental retardation is characterized by limitations in performance that result from significant impairments in measured intelligence and adaptive behavior

Confirmation of significantly subaverage general intellectual functioning (IQ less than 70-75) 







Association with 2 or more of the following 10 adaptive skill areas:



Communication

Self-care

Home living

Social skills

Community use

Self-direction

Health and safety

Functional academics

Leisure 

Work




b.
Identify the causes of mental retardation as seen in table 






40-3 (need not be memorized!!)





(
See table 40-3 on p. 128




c.
Describe the physician’s role in the treatment of mental retardation.  




Discuss prevention of mental retardation

The pediatrician is situated to identify young children with possible mental retardation through routine developmental surveillance in the context of general pediatric care (parental report of a child’s typical skills and behaviors in conjunction with the use of in-office screening procedures)

Prevention of Mental Retardation:

Although most pathogenic mechanisms remain unknown, an increasing number of disorders can be detected through prenatal diagnostic studies such as ultrasound, amniocentesis or chorionic villus biopsy

The central theme common to all efforts to prevent mental retardation is the promotion of healthy brain development and the provision of a nurturing and growth-promoting environment

Prenatal care, regular health supervision and family services represent major prevention strategies



2.
Learning Disability 




a.
Review the prevalence of the more common developmental disabilities (see 



table 17-3).  In a child with a newly diagnosed developmental delay, what 




should the medical evaluation include?
Prevalence of Developmental Disabilities

Condition
Prevalence per 1,000

Cerebral palsy
2-3

Visual impairment
0.3-0.6

Hearing impairment
0.8-2

Mental retardation
25

Learning disability
75

ADHD                                            (attention deficit hyperactivity disorder)
150

Behavioral disorders
6-13%

Once a child has been screened in as having a potential problem, the next step is diagnostic assessment

(
The form and content of the  assessment depend on the age of the 


child, the nature of the problem, and the available medical and 


community resources

The medical evaluation includes:






1.
History



Physical exam 

Lab testing

The history may include a search for potential teratogen and birthweight

Physical exam may include head circumference, eye and hearing exams

No specific lab tests are indicated in all instances, but some include EEG, chromosomal testing or IQ testing




b.
What is PL 94-142
Referrals to psychological and educational specialists may be expensive and may not be covered b insurance

An alternative is assessment in the school.  


(
Under PL 94-142, each child is entitled to comprehensive 



educational assessment and establishment of an individualized 


educational plan (IEP) as part of free public education






(
The parents must approve the IEP before it can be instituted and 






the parents have the right to demand a better one at the school’s 






expense




c.
Define the characteristics of a child with attention deficit disorder





(
Attention Deficit Hyperactivity Disorder (ADHD) is characterized 





by:

Poor ability to attend to a task (like doing notes)


Motoric overactivity

Impulsivity






(
Some examples are:

Fidgety

A difficult time remaining in their seats in school

Easily distracted (what was this question about again…)

Have difficulty awaiting their turn

Impulsively blurt out answers to questions

Have difficulty following instructions and sustaining attention

Shift rapidly from one uncompleted activity to another

Talk excessively 

Intrude on others

Often seem not to listen to what is being said

Lose items regularly

Often engage in physically dangerous activities without considering possible consequences






(
A history of aggression and fears, poor relationships with peers, 






academic difficulty, behavioral problems at school, and reaction to 






authority provide useful information about the concurrent presence 






of conduct disorder, anxiety disorders and learning disabilities


B.
Psychosocial


1.
Failure to thrive (FTT)  




a.
Define failure to thrive.  Differentiate organic FTT vs nonorganic FTT
Failure to thrive (FTT) refers to an infant or child whose physical growth is significantly less than that of her peers


(
Often leads to poor developmental and socioemotional finctioning






(
FTT usually refers to a child growing below the 3rd - 5th percentile 






or a child whose decreased growth has crossed 2 major growth 






percentiles in a short time

Organic FTT refers to a child with an underlying medical condition

Nonorganic FTT refers to a child who is younger than age 5 and has no known medical condition that causes poor growth




b.
What are the major causes of organic failure to thrive?  Nonorganic 




failure to thrive?

Note:  70% of FTT is nonorganic in origin with only 30% due to organic causes

For organic causes, see table 39-1 on p. 122

Nonorganic FTT is most often due to poor child-parent interaction






1.
Poverty






2.
Family discord






3.
Maternal depression




c.
Why is the prognosis for FTT in the first year of life particularly ominous?
FTT in the first year of life, regardless of cause, is particularly ominous

Maximal postnatal brain growth occurs during the first 6 months of life.  The brain grows as much during the first year of life, as during the rest of the child’s life



2.
Child Abuse and Violence 




a.
What is the leading cause of death among 10-24 year old black males?




(
Firearms are the leading cause of death among 10-24 year old Black 





males




b.
Describe the effects that violence has on children.  Specifically comment 




on the impact of television violence

One of the single best predictors of future adolescent violence is the amount of violent  television programs watched during childhood

When television watching is substituted for parental affection and guidance, a child’s cognitive and affective resources for coping and adaptation and his or her capacity for imaginative play are also likely to be affected






(
Such overstimulated and undernurtured preschoolers were less 






happy and more aggressive in their free play




c.
Identify the physician’s responsibility in cases of suspected child 





maltreatment

Physicians and other providers of child care are required by law in all 50 states to report suspected child abuse or neglect

The laws provide protection to mandated reporters who  report in good faith.  They also allow for clinical and laboratory evaluations and documentation without the parent’s permission

Failure to report suspected child abuse may result in a penalty and may also result in a malpractice claim




d.
Discuss the risk factors for child abuse
An increased incidence of physical abuse has been noted on military bases

The presence of spouse abuse increases  the likelihood of child abuse

Substance abuse is a common finding in families with abused children

More than 90% of abusing parents tend to be: 

Lonely

Unhappy

Angry

Young

Single parents who: 

Do not plan their pregnancies

Have little or no knowledge of child development 

Have unrealistic expectations for child behavior

Mentally retarded children are more at risk for abuse and neglect

From 10-40% of abusive parents have experienced physical abuse as children





*
Physical abuse is most likely to occur when a high-risk parent is 





responsible for the care of a high-risk child

High risk children include: 

Premature infants

Infants with chronic medical conditions

Colicky babies 

Children with behavior problems

The child may be normal but misperceived by an unsophisticated parents as difficult, unusual or abnormal

A family crisis may precipitate abuse




e.
Describe several types of injuries that should raise the suspicion of child 




abuse

Physical abuse is suspected when an injury  is unexplained, unexplainable, or implausible

If an injury is incompatible with the history given or the child’s development, suspected abuse should be reported

When children are hurt, parents bring the children in right away.  With abused children, there is often a delay in seeking medical help





1.
Bruises are the most common manifestation of child abuse and may be 





found on any body surface

Accidental bruises are most likely to be found on leading surfaces overlying  superficial bone surfaces (shins, bones, hip)

Bruises to the buttocks, genitalia, back, and back of hands are less likely to the accidental





2.
In addition to being struck or thrown, children may also be intentionally 




burned, lacerated or punctured
The shape of the injury may suggest the object used





3.
Most inflicted fractures are due to wrenching or pulling injuries that 





damage the metaphysis






(
A chip fracture or spiral fracture are likely to be abuse (especially a 






spiral fracture of the femur before the walking age)





4.
Hair that is pulled causes alopecia in which hairs are broken at various 





lengths





*
The existence of bruises, scars and fractures at various stages of healing 




is highly suggestive  of abuse





*
Common presentations of sexual abuse:






(
Physical:

Vaginal, penile or rectal pain, erythema, discharge or bleeding

Chronic dysuria, enuresis, constipation, or encopresis

Premature puberty in female






(
Specific behaviors associated with sexual abuse include: 
























1.
Sexualized activity with peers, animals or objects

Seductive behavior

Age-inappropriate sexual knowledge and curiosity






(
Nonspecific behaviors:

Suicide gestures

Fear of an individual or place

Nightmares, sleep disorders

Regression, aggression

Low self-esteem, depression

Drug abuse, eating disorders




f.
Discuss methods of prevention of child abuse
Determining risk behavior for abuse and neglect should be part of the medical history in all cases of childhood injury.  

Although not diagnostic, the presence of risk factors increases the suspicion of abuse and, even if no abuse is documented, may necessitate  referral for preventive services

(
The history obtained from parents should include information about 

pregnancy planning and attitudes about the child and child-rearing 


techniques

A major role of the pediatrician in primary abuse prevention is to identify parents at high risk for being unable to accept, love and care properly for their offspring

Abuse and serious neglect may be prevented when at-risk families receive intensive training and support during pregnancy and after delivery

Prevention efforts should include early and frequent contact between mother and baby in the delivery room, rooming-in, increased parental contact with premature infant, more frequent office visits, ongoing counseling regarding discipline and the use of nonphysical responses to annoying behaviors, trained home visits, parenting classes etc.



3.
Sleep Disorder 




a.
Differentiate nightmares vs night terrors.  Comment on clinical 





presentations and treatment





*
Clinical manifestations:

Infants who show difficulty in establishing regular night-time sleep patterns may show general fussiness and irritability as a temperamental characteristic

Older children may experience transient night-time fears that interfere with sleep

Children may express their fears overtly, or they may disguise them, often invoking tactics to delay bedtime or seek to sleep in their parents’ bedroom





*
Nightmares 

(
Anxiety dreams that occur during rapid eye movement sleep

The child awakens, becomes lucid quickly and usually remembers the content of the dream


Nightmares occur more often in girls than in boys

Usually begin before the age of 10

Especially common in children with anxiety and affective disorders

Affects 7-15% of children





*
Night terrors
Usually begin in the preschool years

Occur with arousal from stage 4 (non-REM) sleep, usually at the beginning of the sleep cycle

The child is:

Confused and disoriented

Show signs of intense autonomic activity (labored breathing, dilated pupils, sweating, tachypnea, and tachycardia)

May complain of peculiar visual phenomena

Appears to be frightened

A period of somnambulism (sleepwalking) may occur, during which the child may be at risk of injury

Some minutes may pass before the child seems oriented

Usually, the child cannot recall the content of the dream that caused the night terror

Night terrors are often self-limited and may be related to a specific developmental conflict or to a precipitating traumatic event

More common in boys than in girls

A familial pattern in  the development of night terrors, and febrile illness may be a predisposing factor

The incidence in children to be 2-5%





*
Treatment
Parental support, reassurance and encouragement are vital for alleviating sleep disorders

Angry threats and punitive measures should be avoided

Parents should adopt calm and understanding but firm attitudes

Bedtime should be set for a regular, stated time, with variations being kept to a minimum

Parents should discourage the child from sleeping in their room but may temporarily allow a fearful child to sleep in a sibling’s room

A night light and permission to leave the child’s door open are often reassuring

The interval before bedtime should be quiet and restful

Stimulating television programs should be avoided

A warm bath, a light snack and a quiet and affectionate moment with parents are conductive to sleep

Some children may become drowsy if they are allowed to read a favorite book after they are settled into bed






(
The treatment of persistent nightmares involves an understanding of 





the underlying anxiety and the provision  of reasonable support for 






the child

III.
INJURY CONTROL

A.
Injuries and Injury Prevention


1.
What type of injury leads the list of injury deaths at all ages during childhood 


and adolescence?  Describe the appropriate use of car seats for infants less 



than 20 pounds?  A child who is at least 40 pounds?  What are the current 



recommendations for placement of car seats for infants and toddlers when the 


car has a passenger-side airbag




*
Motor vehicle injuries lead the list of injury deaths at all ages during 




childhood and adolescence




*
Car seats:

An infant under 20 pounds or 1 year of age must always ride in a rear-facing car seat in the back seat

A child over 20 pounds and one year of age faces forward in the car seat

The shoulder straps of the car seat go in the lowest slots for infants riding backward and the highest slots for  children facing forward

*
If the car has passenger side airbags, the safest place for all infants and 
children to ride is in the back seat.  

Infants should never be placed in the front seat of a car with a passenger side air bag

If the toddler must ride in the front seat of a vehicle that has a passenger-side airbag, the vehicle seat must be placed as far back as possible



2.
Describe the 2 age peaks of drowning victims.  How do the causes between 



these 2 groups differ




*
Drowning ranks second overall as a cause of unintentional injury

*
The peaks are the preschool and later teenage years

In young children, bathtub and swimming pool drowning predominate

Older children and adolescents drown predominantly in natural bodies of water while swimming or boating



3.
Describe the most successful injury prevention strategy.  Give examples of the 


use of this strategy (see table 58-4)




*
Researchers found it more productive to examine the physical and social 




environment of children with frequent rates of injuries than to try to 




identify particular personality traits or temperaments

At-risk children are likely to be: 

Relatively poorly supervised

Have disorganized or stressed families

Live in hazardous environments (like L.A.)




*
Efforts to control injuries include: 


1.
Education or persuasion

Changes in products

Modifications of the environment (social or physical)




*
The most successful injury prevention strategies generally are those 




involving changes in product design

These passive interventions protect all individuals in the population, regardless of cooperation or level of skill, and are likely to be more successful than active measures, which require repeated behavior change on the part of the parent or child

Turning down the water heater temperature, buying cars with airbags and using child-resistant caps on medicines and household products are examples of effective product modification





(
See table 58-4 on p. 228



4.
Describe risk factors for childhood injuries.  Comment on age, sex, race, 



socioeconomic status and the environment



*
Age
Toddlers are at greatest risk for:

Burns

Drowning 

Falls

As these children increasingly acquire mobility and exploratory behavior, poisonings join the list

Young school-age children are at greatest risk of: 

Pedestrian injuries

Bicycle related injuries

Motor vehicle occupant injuries 

Burns 

Drowning

During the teenage years, there is:

A markedly increased risk from motor vehicle occupant trauma

A continued risk from drowning and burns

The new risk of intentional trauma

Injuries occurring at a particular age represent a window of vulnerability during which a child or adolescent encounters a new task or hazard that he or she may not have the developmental skills to handle successfully

Age also influences the severity as well as the risk of long-term disability




*
Sex




(
Males have higher rates of injuries than do females from ages 1-7 yr

During childhood this does not appear to be due to developmental differences between the sexes, differences in coordination or differences in muscle strength

Variation in exposure to risk may account for the male predominance

Males in all age groups have higher rates of bicycle-related injuries (may use bicycles more frequently or for more hours)

Males have more problems with pedestrian accidents, not due to the amount of walking, but in differences in behavior 

Greater risk-taking behavior combined with greater frequency of alcohol use may lead to the  disproportionately high rate of motor vehicle crashes among teenage males (which does not help with the insurance rates)




*
Race
Blacks have much higher rates of injuries than whites, while Asians have lower rates

Rates for Hispanics are intermediate between blacks and whites

Native Americans have the highest death rate from unintentional injuries

The homicide rate in black teenagers was 50/100,000 compared to 8/100,000 for whites

The suicide rate among Native Americans youth was twice the rate among whites and threefold greater than the rate among Asians

The rate of fire and burn deaths in black preschool children is more than three-fold higher than for whites

The reasons for these racial differences appear to be primarily related to poverty (homicide rates of blacks are nearly equivalent to whites when adjusted for socioeconomic status)




*
Socioeconomic Status




(
Poverty is one of the most important risk factors for childhood injury

Mortality rates from fires, motor vehicle crashes and drowning are 2-4 fold higher in poor than nonpoor children

Death rates for both blacks and whites have an inverse relationship with income level – the higher the income level, the lower the death rate





(
Other factors include single-parent families, teenage mothers, or 





multiple siblings and are primarily a function of poverty rather than 





independent factors




*
Environment
Poverty increases the risk of injury to children at least in part through its effect on environment

Children who are poor are at increased risk of injury to a large degree because they are exposed to more hazards in their living environments than other children

Poor housing may not have smoke detectors

Streets of the neighborhood may be busier

Neighborhoods are more likely to be violent





(
The environment can be changed through interventions



5.
How can the majority of severe and fatal bicycle injuries be prevented?
The majority of severe and fatal bicycle injuries involve head trauma, so the logical step in the prevention of these head injuries is the use of bicycle helmets

Helmets reduce the risk of head injury by 85% and brain injury by 88%



6.
Deaths by poisoning among children have decreased dramatically over the 



last 20 years.  Why?  What medication should all parents of toddlers have in 



their home?

Poisoning prevention represents the effectiveness of passive strategies that has reduced deaths by poisoning dramatically over the past 20 years

Child-resistant packaging 

Dose limits per container





(
The Poison Packaging Prevention Act includes household products and 




prescription drugs, but some child-resistant lids are not used or work




(
Parents need to have a 1 ounce bottle of syrup of ipecac in the home



7.
Identify examples of age-specific anticipatory guidance for infants and 



preschoolers, school age children, and adolescents that should be offered to 



parents in order to prevent injuries



*
Infants and Preschoolers:





1.
Traffic safety
The appropriate use of currently approved child safety restraints needs to be discussed

Use of a car seat should begin with the first ride home from the hospital

Parents need to be reminded of the importance of using their own seat belts





2.
Burn prevention:

Smoke detectors in the home should be installed and maintained

Hot water temperatures should be set 120-130 to avoid scald burns





3.
Fall prevention
Window and stairway guard/gates are necessary to prevent falls

Discourage the use of infant walkers





4.
Poison prevention:

Medicines and household products should be kept out of sight and reach of children and keep items in the original child-proof  containers

Have ipecac on hand





5.
Drowning prevention:

Advise parents to empty and to properly store buckets immediately after use and to never leave infants and young children in the bathtub without constant adult supervision

Backyard swimming pools or spas need to be completely fenced to separate  them from the house and yard

Never allow the child to swim unsupervised even after swimming lessons





6.
Parents should be trained in infant and child CPR and know 911




*
School Age Children




(
Advice begins to be more focused on the child’s behavior and the child 





is included in this process 





1.
Traffic safety:


The use of seat belts

Remind parents and children that no one should ride in the bed of a pickup truck

All terain vehicles should never be used by children under 16

Review safe pedestrian practices

Approved bicycle helmets should be worn on every bike ride

The use of protective equipment for in-line skating and skateboarding





2.
Water safety
Children 5 years of age and older should be taught to swim and taught appropriate rules for water play

Children must never be allowed to swim alone

Personal flotation devices should be worn in any boating activity





3.
Sports safety
Adults who supervise children participating in organized sports programs need to emphasize the importance of safety equipment for the particular sport as well as appropriate physical conditioning for that sport





4.
Firearm safety





(
Parents should be encouraged to keep handguns out of the home or 





at least keep the unloaded gun and ammunition in separate locked 






cabinets




*
Adolescents
Injury prevention advice to adolescents should be included in a broader discussion of a healthy lifestyle choices, especially alcohol and other drug use





1.
Traffic safety
Encourage seat belt use and discuss the role of alcohol in teenage motor vehicle accidents

Motorcycle helmets and bicycle helmets should be worn on every ride

The use of protective equipment for in-line skating and skateboarding needs to be emphasized





2.
Water safety
Discuss alcohol use in water-related activities, especially as it related to diving injuries

Personal flotation devices should be worn in any boating activity needs to be reviewed





3.
Sports safety
Adolescents participating in organized sports programs need to be reminded of the importance of safety equipment for the particular sport as well as appropriate physical conditioning for that sport





4.
Firearm safety
In-home firearms are particularly dangerous during adolescence due to the potential for impulsive, unplanned use by teens resulting in either suicide, homicide, etc

Parents should be encouraged to keep handguns out of the home or at least keep the unloaded gun and ammunition in separate locked cabinets
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