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NGR 5003: Advanced Health Assessment & Diagnostic Reasoning

Unit Two: Human Growth and Development:

· Assessment of nutrition and metabolism across the lifespan

· Assessing growth and development across the lifespan through objective measure

· Assessment findings of abnormal presentations in nutrition, growth, and development

· Differential diagnoses of abnormal presentations in nutrition, growth, and development

· Advanced clinical reasoning: A case study approach
assessing growth and development across the lifespan
LEARNING OBJECTIVEs
1.
Recognize anatomic and physiologic factors that influence growth.

2.
Identify interview methods to gather data pertinent to growth and development.

3.
Describe tools and instruments used to assess developmental achievement.

4.
Identify expected findings relevant to growth and development throughout the life span.

5.
Describe variations in findings that may be considered within normal range.

Outline for Chapter 5: Growth & Measurement
Growth and Measurement

· Weight and body composition offer much information about an individual’s health status and often provide a clue to the presence of disease when they are out of balance.
Anatomy and Physiology

Endocrine Influences

· Growth hormone is secreted by the pituitary gland. Growth hormone–releasing hormone (GHRH) stimulates the pituitary to release the growth hormone. Somatostatin inhibits the secretion of both GHRH and thyroid-stimulating hormone.

· Growth hormone needs the insulin-like growth factor I (IGF I), produced by the liver, to stimulate skeletal growth.

· The production of IGF I is regulated by growth hormone, the thyroid hormones, and possibly insulin.

· Thyroxin, secreted by the thyroid gland, influences fetal and neonatal growth, as well as skeletal, sexual, and mental development.

· The gonads begin to secrete testosterone and estrogen during puberty.

· Testosterone enhances sexual, muscle, and bone maturation and epiphyseal closure.

· Estrogen stimulates female gender characteristics, skeletal maturation, and epiphyseal fusion.

· Androgens, secreted by adrenal glands, promote male gender characteristics and skeletal maturation.

· Interaction of the hypothalamus, pituitary gland, and gonads cause the developmental changes of puberty. The follicle-stimulating hormones (FSH) and luteinizing hormones (LH) stimulate germ cell maturation and the synthesis of sex steroid hormones.

Differences in Growth by Organ System

· Each system has its own cell differentiation and rate of change. Growth timetables and outcomes are individually and environmentally determined.

· Musculoskeletal system, liver, and kidney growth approximate stature growth curves.

· Fusion of the epiphyses of long bones signifies completion of skeletal growth:

Mean age for males = 17.5 ( 2 years; females = 14.5 ( 2 years or 2 years after   

menarche.

· Gender-related differences in fat deposition appear in infancy and continue through adolescence.

· Lymphatic tissues are developed at birth and reach adult size by 6 years of age. They continue growing and are double the adult size by 10 to 12 years. They return to adult dimensions during adolescence.

· Reproductive organs double in size during adolescence, achieving maturation and function.

· Brain development occurs before other maturation. Most neurons are present by 18 to 20 weeks’ gestation and two thirds of the brain cells are present at birth. By 2 years of age, 80% of brain growth is completed. Brain growth continues until about 12 to 15 years of age. 

Age- and Condition-Related Variations

· Infants and children. Change in body proportions correlates with skeletal growth. Fetal growth and eventual birth weight is largely determined by prepregnancy weight of mother, pregnancy weight gain, placental function, and gestational age. Trunk growth predominates in infancy. Legs are the fastest-growing body part during childhood.

· During adolescence, trunk and legs elongate; females develop a wider pelvis and more fat. 

· Pregnant women. The growing fetus weighs 5 to 10 pounds, accounting for the woman’s major weight gain during the third trimester. Maternal tissue growth accounts for the weight gain occurring throughout the rest of the pregnancy. 

· Older adults. Stature declines because of thinning of the intervertebral disks and kyphosis by 50 years of age. A decrease in weight for height and body mass index has been found with increasing age between 70 and 89 years of age. Women tend to lose more subcutaneous fat rather than muscle mass and men lose a greater proportion of arm muscle. A reduction in size and weight of various organs, especially the liver, lungs, and kidneys, is associated with aging.

Review of Related History

History of Present Illness

· Ask patient about any weight gain or loss, vomiting or diarrhea, changes in body proportions, excessive concern over body proportions and related issues, and pregnancy.

Past Medical History

· Ask about chronic illness, previous weight loss or gain.

· Determine patient's weight at 21 years, maximum body weight.

Family History

· Ask patient to describe any family history of obesity, short or tall stature, and genetic or metabolic disorders.

Personal and Social History

· Note patient’s usual height and weight and use of alcohol or street drugs.

Age- and Condition-Related Variations

· Infants. Assess gestational age, birth weight, and growth curve, as well as information concerning development, nutrition, and anomaly or chronic illness.

· Children and adolescents. Information for assessment includes sexual maturation and stature data. 

· Pregnant women. Weight gain during pregnancy can influence the health of mother and child. Dietary factors should be listed, along with last menstrual period and weight gain patterns.

· Older adults. Data related to nutritional and chronic debilitating illness assessment.

Examination and Findings

Weight and Standing Height

· Weight variations result from daily changes in fluid and intestinal contents. More consistency occurs when weight is measured at the same time each day.

· To measure height, have the patient stand erect with his or her back to the scale. Pull up the height attachment and position the headpiece at the patient’s crown. Make the reading at the nearest centimeter or ½ inch.

· Frame size can be estimated by measuring elbow breadth. Patient’s elbow is held at a 90-degree angle. The two most prominent bones of the elbow are measured with calipers. Another method is to measure the patient’s wrist circumference and correlate this with the patient’s height to determine the wrist circumference ratio.

Waist-to-Hip Circumference Ratio

· A waist-to-hip circumference ratio measures fat distribution of body type.

See Table 5-1: Elbow Breadth Measurements for Age and Gender (Medium Frame) (p. 114) and Table 5-2: Determining Body Frame Size from the Wrist Circumference Ratio (p. 115).

Triceps Skinfold Thickness

· Nutritional status is estimated by measuring skinfold thickness. Flex patient’s arm at a right angle. Feel main bulk of triceps muscle, and place caliper jaws at each side of raised skinfold.

See Appendix C in the textbook for percentiles of weight and triceps skinfold thickness for men and women in the United States.

	Summary of Examination—Growth and Measurement
From the history, assess the patient’s size, including the following:

· Recent growth, weight gain, or weight loss

· Chronic illnesses affecting weight gain or loss

Obtain the following anthropometric measurements, and compare them with those in standardized tables:

· Standing height

· Weight

· Frame size

· Skinfold thickness


Expected Findings in Infants and Toddlers

· Recumbent length. Recumbent length of newborns to 36-month-old children can be compared with growth curve standards. Healthy, term newborns have lengths between 45 and 55 cm.

· Weight. Infants’ weights can be plotted on growth curves, and stature percentile can be determined from standards of usual growth.

· Head circumference. For children up to 2 years of age, head circumference can be plotted on appropriate growth curves for comparison with expected growth. Newborn head circumference is 32.5 to 37.5 cm. At 2 years of age, head circumference is two-thirds the adult size.

· Chest circumference. Chest circumference is used to compare appropriate head and chest sizes. As a rule, a newborn’s head is equal to or 2 cm larger than chest circumference. From 5 months to 2 years, the head and chest measurement should be the same. After 2 years, the chest circumference is larger than the head because the chest grows faster than the head.

· Gestational age. Gestational age tools indicate infant maturity at birth. The Ballard Gestational Age Assessment Tool is used to evaluate six physical and six neuromuscular newborn characteristics within 36 hours of birth, establishing or confirming the newborn’s gestational age. The gestational ages of 37 through 41 weeks, which are considered term, are associated with the best health outcomes. Infants born before 37 weeks of gestation are preterm, whereas infants born after 41 completed weeks of gestation are postterm.

See Appendix C for physical growth curve charts used to plot percentiles for boys and girls. See Figure 5-13 (p. 120) for gestational age scoring sheets and Figure 5-14 (p. 122) for a newborn classification plotting sheet for length, weight, and head circumference.
Expected Findings in Children

· Stature and weight. Height velocity is determined over time, and shorter intervals may reflect seasonal variations in growth. Height measurements should be taken every 10 to 14 months for velocity assessment. Children and adolescents’ weight, height, and frontal-occipital circumference (FOC) should be plotted on standard growth curves for their gender and age. Interval measurements should show individual growth patterns. Follow-up is needed when children have sudden changes in their established percentile growth curves.

· Skinfold thickness. Skinfold measurements should show individual growth patterns. Follow-up is needed when children have sudden changes in their established percentile growth curves. Skinfold measurement should be taken when adolescents have unexpected weight deviations.

· Upper:lower segment ratio. Measure the distance from the symphysis pubis to the floor when a child is suspected of having a growth problem or unusual body proportions. Calculate the ratio with the following formula: [Total height ( Lower segment measurement] ( Lower segment measurement. Compare the ratio with the findings for age and gender to determine whether the child is within the expected range (Fig. 5-18).

· Arm span. Arm span measurements are taken when children exhibit tall statures. Arm span should equal height. Mid–upper arm circumference is done when malnutrition or illness suggests inappropriate growth. Results are compared with standard percentiles.

See Table 5-3: Average Chest and Head Circumference for Children in the United States (p. 119).
Expected Findings in Adolescents

· Pubertal changes for secondary sexual characteristics are assessed. A sexual maturity rating (SMR) depicts developmental course.

· Delayed onset of adolescence is often a normal variant in both males and females.

· The Tanner charts help in explaining to adolescents where they are in reference to others and where they are going.

See Figures 5-19 through 5-22 (pp. 126 through 129) for the Tanner stages of secondary sexual characteristic growth.
Expected Findings in Pregnant Women

· Weight gain during pregnancy should be graphed and monitored. Women with appropriate pre-pregnant weight for height should gain 11.5 to 16 kg during pregnancy.

· Obese women are more at risk for maternal complications such as hypertension, diabetes, complications of labor and delivery, fetal complications, and fetal death.

See Figure 5-23 (p. 130) for prenatal weight gain plotting curve.
Expected Findings in Older Adults

· Measurement procedures for the older adult are the same as for the general population.

· Skinfold thicknesses are compared with age-appropriate height and frame size charts.

See cultural differences discussed in Physical Variations boxes (pp. 117, 120, 123, 124, 125, and 130).
Metabolic Disorders in Adults

· Acromegaly. Marked by larger and more elongated bones of face, jaw, and extremities; associated with excessive growth hormone in middle-aged adults.

· Cushing syndrome. Excess cortisol production associated with intake of glucocorticoids or adrenal malignancy. Causes weight gain, muscle weakness, oligomenorrhea, decreased testosterone levels, pigmented and fragile skin, and redistribution of the fat tissue.

Disorders in Infants and Children

· Hydrocephalus. Without intervention, will cause irreversible neurologic damage. Occurs as a result of excessive amounts of cerebral spinal fluid accumulating between the brain and dura mater, increasing intracranial pressure and head enlargement.

· Failure to thrive. Occurs when infant fails to grow at appropriate rates; associated with chronic disease, improper diet or feeding, or emotional deprivation.

· Achondroplasia. Genetically induced endochondral ossification causing short, curved extremities, kyphosis, and lordosis.

· Hypopituitary dwarfism. A growth hormone deficiency resulting in a child with short stature appearing younger than chronologic age. If left untreated, the child will become a dwarf in stature.

· Precocious puberty. A disorder characterized by sexual development occurring before 8 years in females and 9 years in males.

· Turner syndrome. Produces a phenotypic female through abnormality of sex chromosomes; marked by the absence of sexual development during adolescence.

assessment of nutrition and metabolism across the lifespan

LEARNING OBJECTIVEs

1.
Describe interview techniques used to obtain a nutritional history.

2.
Identify components of a nutritional examination.

3.
Analyze data gained from a nutritional examination.

4.
Identify common nutritional conditions.

5.
List micronutrients and micronutrients required by the body.

Outline for Chapter 5: Growth & Measurement

Nutrition

· Nutrition may be defined as the science of food as it relates to optimal health and performance.

· Nutritional intake and status may therefore offer insight into an individual’s total health status.

· A nutritional assessment encompasses analysis of an individual’s approximate nutrient intake and relates it to the review of related history, physical examination and findings, and anthropometric and biochemical measures.

Anatomy and Physiology

· Food nourishes the body, provides energy for necessary activities, provides for the building and maintenance of body tissues, and regulates body processes.

· Nutrients are classified as macronutrients, micronutrients, and water.

· Energy requirements are based on the balance of energy expended and level of physical activity.

Macronutrients

· Carbohydrate, protein, and fat are referred to as macronutrients because they are required in large amounts. These three macronutrients provide the calories needed to produce energy in the human body. 

Carbohydrates

· Carbohydrates spare the use of proteins for energy and participate in specific detoxifying metabolic pathways. They are stored as glycogen in the cardiac muscle and are the only energy source to the brain.

· Excess carbohydrates are stored in fatty tissues.

· Carbohydrate content of the diet should be at least 50% of total calories.

Protein

· Protein is essential to life.

· Protein is broken down into amino acids, which are carried to the tissues through the bloodstream.

· Proteins build and maintain tissues; regulate internal water and acid-base balances; and are a precursor for enzymes, antibodies, and several hormones.

· Extra protein is stored as fat.

· Protein content should make up 14% to 20% of total calories.

Fat

· Fat is the main source of linoleic acid, a fatty acid essential for normal growth and development. 

· Other functions include synthesis and regulation of certain hormones, tissue structure, nerve impulse transmission, memory storage, and energy metabolism.

· Extra fat is stored in fatty tissues. Some of these function as reserve stores of fuel to be used when caloric intake does not meet needs, to support and protect organs from injury, and to prevent undue loss of heat from the body surface.

· It is recommended that fat content of the diet be 25% to 35% of total calories.

Micronutrients

· Micronutrients are vitamins and minerals required and stored in very small quantities by the body.

· Micronutrients are essential for growth, development, and hundreds of metabolic processes that occur daily.

· Micronutrients must be taken in by food or supplement. They cannot be metabolized by the body, with the exception of vitamin K, biotin, vitamin D, and niacin.

Water

· Water is the most vital nutrient. The adult body is about 55% to 65% water.

· Functions of water include providing turgor to body tissues, altering dissolved substances to make them available for metabolic processes, transporting dissolved nutrients and wastes through the body, and maintaining a stable body temperature.

· About 2 to 2½ liters of water are lost daily by the kidneys, lungs, and skin.

· Water is replaced by fluids taken in, water contained in solid foods eaten, and that produced in the body as a result of oxidative processes.

Energy Requirements

· Energy requirements include energy used at rest, in physical activity, and metabolic response to food intake (thermogenesis).

· Age, gender, body size and composition, genetics, physiologic state, presence of disease, and body temperature all affect energy requirements.

Resting Energy Expenditure

· Resting energy expenditure (REE) contributes the largest proportion of total energy expenditure by the body and represents the energy expended by a person at rest under conditions of stable temperature. 

· Although basal metabolic rate (BMR) is defined as the REE measured soon after awakening in the morning (12 hours after the last meal), these two values are often interchangeable (their variability is less than 10%). 

Refer to Table 6-1: Equations for Predicting Resting Energy Expenditure (REE) from Body Weight  (p. 141).
Physical Activity

· Physical activity constitutes the second largest proportion of total energy expenditure by the body.

· The energy expended by a given activity can vary greatly among individuals and is most affected by body weight and muscle mass. For example, a heavier person will expend more energy for a given task than a lighter individual.

Table 6-2: Median Heights and Weights and Recommended Energy Intake provides estimates of energy needs for infants through adults and is based on a light to moderate activity level.
Thermogenesis

· After eating, the metabolic rate increases, depending on the size and composition of the meal and accounts for about 7% of the total energy expended during a day. 

· The increased rate peaks after about 1 hour and disappears after 4 hours.

Determination of Diet Adequacy

· The history of an individual’s food intake allows the estimation of the adequacy of the diet.

· Twenty-four–hour recall is the quickest and most simple method for obtaining a food intake history.

· Other methods of collecting information on dietary intake are a food diary and computerized nutrient analysis programs.

· Most individuals refer to the MyPyramid Food Guide for guidance on what food to eat.

Ethnic Food Guide Pyramids

· Ethnic Food Guide Pyramids are culturally sensitive (e.g., Mediterranean, Indian, Mexican, and Asian).
· For further information, contact Oldways Preservation and Exchange Trust at http://www.oldwayspt.org or phone 617-421-5500.

History of Present Illness

· Ask patient to describe any weight loss.

· Assess for total weight lost, compared with usual weight; time period (sudden, gradual); desired or undesired. 

· Desired weight loss. Assess eating habits; diet plan used; medical nutrition therapy guidelines followed; food preparation; food group avoidance; calorie intake; appetite; exercise pattern; support group participation; weight goal.

· Undesired weight loss. Assess for anorexia; vomiting or diarrhea, other illness symptoms, time period; frequent urination, excessive thirst; change in lifestyle, activity and stress levels.

· Assess for preoccupation with body weight or body shape, never feeling thin enough, fasting, unusually strict caloric intake; unusual food restrictions or cravings; laxative abuse, induced vomiting; amenorrhea; excessive exercise; alcohol intake.

· Assess for medications, including chemotherapy, diuretics, insulin, fluoxetine (Prozac), prescription and nonprescription appetite suppressants, laxatives, oral hypoglycemics, herbal supplements.

· Assess for weight gain, including time period, sudden or gradual, desired or undesired, possibility of pregnancy.

· Assess for change in lifestyle, change in social aspects of eating, such as more meals eaten out of the home or meals eaten quickly and on the go, or change in meal preparation patterns; exercise patterns, stress level, or alcohol intake.

· Assess for current medications, such as steroids, oral contraceptives, antidepressants, insulin or increased metabolic requirements.

· Assess for fever, infection, burns, trauma, pregnancy, infancy, hyperthyroidism, cancer.

· Examine for external losses (e.g., fistulas, wounds, abscesses, chronic blood loss, chronic dialysis).

Past Medical History

· Areas of concern are chronic illnesses, previous weight loss or gain efforts, previously diagnosed eating disorder, and hypoglycemia.

Family History

· Ask patient about any family history of obesity, constitutionally short or tall stature, and genetic or metabolic disorders, eating disorders (anorexia, bulimia), and alcoholism.

Personal and Social History

· Nutritional factors (e.g., appetite and caloric intake); use of vitamin, mineral, and herbal supplements; usual weight and height, current weight and height, and goal weight; use of alcohol and/or street drugs; adequate income for food purchases; use of oral supplements; dentition; the ability to shop for and prepare foods; food storage/preparation equipment (refrigerator, stove, oven).

· Typical mealtime situations; companions, living environment.

· Risk factors relating to eating disorders need to be considered.

Age- and Condition-Related Variations

· Infants and children. Relevant factors include nutrition, chronic illness, and congenital anomalies. 

· Adolescents. Areas to explore include nutritional intake, food allergies, and preoccupation with weight. Look for overconcern with developing muscle mass, losing body fat, excessive exercise.

· Weighs daily, boasts about weight loss, omits perceived fattening foods and food groups from diet

· Pregnant women. Ask patient about pre-pregnancy weight and nutrient intake, weight gain during pregnancy, nutrient intake during pregnancy and lactation, pica disorders, and the influence of disorders such as diabetes and renal disease.

· Older adults. Pertinent data include nutritional factors (e.g., weight gain or loss, number of meals and snacks, adequate income for food, participation in feeding programs for older adults), chronic illnesses, food/nutrient/medication interactions, energy level, and regular exercise/activities.

See Risk Factors: Possible Medication Effects on Nutritional Intake and Status (p. 144).
Examination and Findings

	Summary of Examination—Nutrition Assessment
Obtain the following anthropometric measurements and compare with standardized tables:

· Standing height

· Weight

· Waist circumference

· Hip circumference (pp. 115 and 116)

· Calculate waist:hip ratio (pp. 115 and 116)

· Triceps skinfold

· Body mass index (BMI)

· Mid–upper arm circumference

· Midarm muscle circumference/midarm muscle area

Adjust desirable weights for patients with amputations or for paraplegic/quadriplegic patients.

Obtain the following biochemical laboratory measurements:

· Hemoglobin (g/100 mL)

· Hematocrit (%)

· Transferrin saturation (%)

· Serum albumin (g/100 mL)

· Serum cholesterol (CHOL) (mg/100 mL)

· Serum triglycerides (TRI) (mg/100 mL)

· High density lipoproteins (HDL) (mg/100 mL)

· Low density lipoproteins (LDL) (mg/100 mL)

· CHOL/HDL ratio

· Serum glucose (mg/100 mL)

· Hemoglobin A1C (%)

· Serum folate (ng/mL)


Sample Documentation

History and Physical Examination

· Subjective. A 45-year-old businessman with steady weight gain over the past 5 years. Seeks nutrition counseling for weight loss plan. Eats three full meals per day with snacking in between. Eats breakfast and dinner at home; wife prepares meals. Often eats lunch (fast foods) on the run. Alcohol intake: 1 or 2 glasses of wine daily with dinner. No regular exercise. Has never kept a meal log. No change in lifestyle; moderate stress.

· Objective. Height: 173 cm (68 inches); weight: 90.9 kg (200 pounds); 123% of desirable body weight; BMI 30.5; triceps skinfold thickness 20 mm, 90th percentile; midarm circumference 327.8 mm; mid–arm muscle circumference 265 mm, 25th percentile, waist circumference 42 inches; hip circumference 41 inches; waist-to-hip ratio 1.02; calories 2200 daily, estimated for appropriate weight loss.

For additional sample documentation, see Chapter 26.

Nutrition Assessment

1.
From the history and physical examination, assess the patient’s nutritional status, including the following:

· Nutrition screen (pp. 147 to 148)

· Assessment of nutrient intake (p. 147)

· Recent growth, weight loss, or weight gain (p. 142)

· Chronic illnesses affecting nutritional status or intake (p. 142)

· Laboratory values (p. 155)

· Clinical signs or symptoms of nutrient or energy deficiency (p. 153)

· Medication and supplement use (p. 143)

Measures of Nutrient Adequacy

Nutrition can be assessed through many body systems

· Energy. A variety of methods can be used for calculating an individual’s energy needs. The “rule of thumb” calculations also offer a quick estimate for energy needs for those needing to gain, maintain, or lose weight.

· Fat. Before 2 years of age, fat intake may reach 35% to 40% of total calories. For children older than 2 years of age, a diet of 25% to 35% of the calories should come from fat.

· Protein. An average of 0.8 g of daily protein per kilogram of body weight is sufficient to meet needs.

· Vitamins, minerals, and electrolytes. An individual who eats a variety of foods from the food groups will meet his or her needs for most vitamins and minerals. . Refer to Appendix E for the suggested dietary reference intakes for all individuals, including infants, children, and adolescents.

· Fiber. In children 3 to 18 years of age, the formula “age plus 5” should be used to determine fiber needs. Adults need 25 to 30 g of fiber per day.

Common Abnormalities

Obesity

· Exogenous obesity. An increase in the number of fat cells, which may or may not be enlarged; associated with a higher risk for breast cancer.

· Endogenous obesity. Fat cells are greatly enlarged; associated with a higher risk of diabetes, heart disease, high blood pressure, and stroke.

Anorexia Nervosa

· A psychologic disorder in which the patient has a perceptual distortion of body shape, with a relentless drive for thinness through self-imposed starvation, bizarre food habits, obsessive exercise, and self-induced vomiting or laxative abuse.

Bulimia

· An eating disorder characterized by binge eating, usually consisting of high-calorie sweets or high-carbohydrate foods.

· Laxative or diuretic abuse often follows the bingeing episode.

· These individuals do not usually become malnourished unless their body weight continues to drop to less than 85% of their expected weight.

Anemias

· The type of anemia depends on which nutrient is deficient.

· All types of anemia are associated with a lowering of serum hemoglobin and hematocrit levels and a change in the size, appearance, and production of red blood cells.

Hyperlipidemia

· High blood cholesterol level is defined as values above which the risk for coronary heart disease rises more steeply.

· For patients with blood cholesterol values between 200 and 239, the appropriate therapy is determined by the presence or absence of other risk factors for coronary heart disease and the blood levels of HDL and LDL cholesterol.

· In children and adolescents, the aim is to identify and treat individuals at the greatest risk of having high blood cholesterol and an increased risk of coronary heart disease as adults.

· The Differential Diagnosis box on p. 159 lists the categories of risk and risk factors that modify LDL cholesterol goals.

Mosby items and derived items © 2006, 2003, 1999, 1995, 1991, 1987 by Mosby, Inc. an affiliate of Elsevier Inc.
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Assessing Growth and Development

· Anatomy and Physiology:

· Dependent on sequence of endocrine, genetic, constitutional, environmental, and nutritional influences

· Growth hormone secreted by pit gland; interacts with insulin-like growth factor (IGF), stimulating target cells controlling ossification

· IGFs act as local regulators of cell growth and differentiation

· Testosterone and estrogen are secreted in higher levels during puberty, promoting sexual maturation and epiphyseal closure

· Growth at puberty is dependent on the interaction of growth hormone, IGF, and the sex steroids (testosterone, estrogen, androgens)

· Thyroid hormone plays a significant role in skeletal maturation

· 4 major types of tissue: Lymphoid; Neural; General; and Genital

· Epiphyseal plates seal at 17.5 for males and 15.5 years for females (body growth after these ages is only 3-5 mm)

· 10-12 years, lymph tissue at largest; declines to adult size in age

· Most rapid period of brain growth: birth-2 years

Assessing Growth and Development

· Infants and Children:

· Growth of head predominates during fetal development

· Weight reaches peak in 3rd trimester

· During infancy, growth of trunk predominates; fat also increases

· Legs are the fastest growing body part during childhood; trunk and legs elongate during adolescence, when organ systems double in size

· Pregnant Women:

· Growing fetus accounts for only 5-10 lbs of wt gained (3rd trimester)

· Rest of gain results from increase in maternal tissues (1st-2nd trimester)

· Older Adults:

· Stature declines in the older adult, beginning at approx. 50

· Development of kyphosis results from thinning of vertebral discs and osteoporotic vertebral compression

· Muscle mass decreases up to 30% between 30-80

· Increase in body fat w/ age but weight tends to remain consistent

· Decrease in size of major organs (liver, lungs, and kidneys)

Assessing Growth and Development

· Review of Related Hx

· Present Problem: 

· Wt. gain or loss; anorexia, diarrhea (frequency/consistency/timing), excessive thirst/urination, change in activities/stress;

· Rx: Chemotherapy, diuretics, insulin, Prozac, nonprescriptives, laxatives, steroids, contraceptives

· Changes in body proportions: Coarsening of facial features, enlarging of hands/feet; moon face; change in fat distribution (gynecoid vs. android), Rx (steroids)

· Past Medical Hx: 

· Chronic illnesses: GI, renal, cardiopulmonary, CA, infections, allergies

· Previous wt. loss/gain efforts (wt. @ 21 is maximum body weight)

· Family Hx: 

· Obesity; Constitutionally short/tall stature; precocious/delayed puberty; genetic/metabolic disorders; CF dwarfism

· Personal and Social Hx: 

· Usual wt. and ht.; activity or exercise pattern; use of ETOH; use of club/street drugs

Assessing Growth and Development

· Infants:

· Estimated gestational age and birth wt.

· Unexplained changes in length, wt., or head circumference

· Poor growth: falling 1 or more standards off growth curve patterns; below 5th percentile for wt. and ht.; infant small for gestational age; quality of mother-infant interactions

· Children & Adolescents:

· Sexual maturity (girls): < age 7; > age 13; signs of breast development; pubic hair patterns; age at menarche

· Sexual maturation (boys): < age 9; > age 14; signs of genital development and pubic hair

· Short stature (not meeting standards of peers); change in show size or clothing size over 1 year; extremities too long/short for trunk; size of parents and head-to-body-ratio

· Tall stature (growing faster than peers); sexual maturation

· Rx: steroids, growth hormone

· Pregnant Women:

· Pregnancy wt; age at menarche; LMP; wt gain pattern; following established wt gain curve for gestational age; eating disorders (pica); N/V

· Older Adults:

· Chronic debilitating illnesses; problems w/ meal preparation; problems eating; poor dentition; ability to follow prescribed diet; dysphagia

Assessing Growth and Development

· Examination and Findings:

· Weight should be measured to the nearest ¼ lb

· Height should be measured to the nearest ½ in

· 65% of adults overweight; 30% obese; 5% morbid

· Measure of elbow breadth/wrist circumference = estimate of frame size:

· Extend R arm and flex elbow 900; place elbow on measuring device and measure the distance between radius/ulna

· Measure wrist circumference just distal to styloid processes; height in cm/wrist circumference

· Wait-to-Hip Circumference Ratio:

· Not as reliable as BMI; Android obesity mush higher risk for DM, hyperlipidemia, MI/CVA than gynecoid

· Measure at midpoint between costal margin and iliac crest; then widest part of gluteal region = waist/hip; >1 (males) or > .85 (females) increases risk of above

· Triceps Skinfold Thickness:

· Measure at tricep; Read twice at same site and divide by 2 for measurement (nearest mm)

Assessing Growth and Development

· Measuring Elbow Breadth:

Assessing Growth and Development

· Measuring Weight Circumference:

Assessing Growth and Development

· Triceps Skinfold Thickness:

Assessing Growth and Development

· Infants:

· Unexpected deviations in body size/ proportion in 1st few days of life crucial indicator of problems

· Neonates of same parents at full term should be within 6 ounces of each other: 

· if lower weight than older siblings, suspect congenital abnormality or IU growth retardation; 

· babies with larger than 10 lbs difference in older sibling at risk for acute lymphatic leukemia

· Recumbent Length:

· Measurement of choice of birth to 3 yrs

· Parent holds infant’s head to board; hold legs at knees; read to the nearest ¼ in; compare to population standard

· Birth length is 45-55cm (18-22”); increases by 50% in  1st year of life

· Weight:

· Measure when infant most still; compare to nearest ½ ounce (10g); compare with standard

· Normal weight at birth is 5 lbs 8 oz to 8 lbs 13 oz; double in 6 months; triple in 1 yr

Assessing Growth and Development

· Recumbent Infant Length:

Assessing Growth and Development

· Head Circumference:

· Measured at every visit until 2; yearly from 2-6

· Occipital protuberence to supraorbital prominence; round to nearest .5 cm (1/4 in)

· Expected for term newborns = 32.5cm-37.5cm; at 2, 2/3 of adult circumference

· Growing too rapidly = increased ICP; too slowly = microcephaly

· Chest Circumference:

· Used when other discrepancies found

· Wrap around chest at nipple line, halfway in respiratory cycle; round to nearest ¼ in

· May = or > the head circumference by 2 cm (1st 5 months); 5 months – 2 years = head circumference; > than head  2 years

· Gestational Age:

· Number of completed weeks from 1st day of  LMP to DOB

· Ballard Gestational Age Assessment Test compares gestational age with physiologic functioning

· 37-41 weeks = term; < 37 = preterm; > 41 = postterm

· Appropriate for gestational age (10th – 90th percentile)

· Small for gestational age (< 10th percentile)

· Large for gestational age (> 90th percentile)

Assessing Growth and Development

· Head Circumference:

Assessing Growth and Development

· Chest Circumference:

Assessing Growth and Development

· Children:

· Stature and Wt.:

· Standing ht obtained between 2-3 years; use standiometer mounted on wall; measure to nearest ¼ in

· Children > 2 on standing scale rounded to nearest ¼ pound

· Measure ht at precise 12 month intervals 

· Skinfold Thickness:

· Not recommended until adolescence

· Upper-to-Lower Segment Ratio:

· Measure from symphysis pubis to floor, then:

· [Total Height – Lower Segment Ratio] / Lower Segment Measurement

· Adolescents:

· Height peaks 1 yr prior to menarche

· Use Tanner Staging:

· Sexual Maturation Rating = 

· Girls: (Breast + Pubic Hair)/ 2

· Boys: (Pubic Hair + Genitals) / 2

· Menarche/spermarche @ SMR 4

· Development of breast tissue/ pubic hair <6-7 or male genital < 9: Investigate

· Pubic hair appearance before sexual maturation usually OK

Assessing Growth and Development

· Stature:

Assessing Growth and Development

· Mid-Upper Arm Circumference (MAC): Estimate of muscle mass/available fat/protein stores; Fold tape around R mid-bicep area; round to nearest 5mm

· MIAMC: MAC (mm) – [3.14 x TSF(mm)]

· MAMA: MAC (mm) – [3.14 x TSF (mm)2] / 12.56

· Pregnant Women:

· Determine prepregnancy wt/ BMI; compare BMIs at each visit

· Prepregnancy BMI of 19.8-26 (should have 25-35 lbs gain)

· Prepregnancy BMI 26.1-29 (should have 15-26 lbs gain)

· Prepregnancy BMI > 29 (no more than 15 lbs)

· Watch for HTN, DM, L/D/fetal complications, fetal death in obese (> 29)

· Older Adults:

· Same as general population

Assessing Growth and Development

· MAC:

Assessment of Nutrition and Metabolism
· Many diseases relate directly to the diet

· Anatomy and Physiology:

· Macronutrients:

· Carbohydrates (4 g/kcal):

· Plants and milk; 365g stored as glycogen in liver and muscles (good for only 13h); major function in liver, heart, and CNS; Should be total of 50% of total kcal intake; no less than 100g/day

· Protein(4 g/kcal):

· Present in all animal/plant products; formed by 20 amino acids (8 essential from food); builds and maintains tissue, regulates water and pH, acts as a precursor for enzymes, ATBs, and hormones; 20% of daily intake (13g in infants, 25g children; 45g adults)

· ETOH (7 g/kcal)

· Fat (9 g/kcal):

· Needed for linoleic acid, essential for growth and development; synthesis and regulation of hormones, maintenance of tissue, nerve impulse transmission, memory storage, energy metabolism; 35% total daily intake

Assessment of Nutrition and Metabolism

· Micronutrients:

· Vitamins, minerals, and electrolytes

· Not for energy; used for growth & development

· Not metabolized by the body

· Water:

· Without water, humans die in a few days

· 55%-65% of the body

· Provides turgor, dissolves/transports substances for metabolism/waste, maintain body temp

· 2-2.5L of water loss per day through urine

· Energy Requirements:

· Resting expenditure (REE) accounts for most kcal expenditure; REE is BMR after 12h from last meal (in AM)

· Heavier people expend more energy for a given task than lighter

· After eating, BMR increases to digest; 7% of total daily expenditure

Assessment of Nutrition and Metabolism

· Review of Related Hx:

· Hx of Present Illness:

· Wt loss: Total compared w/ usual; timeframe; desired

· Desired wt. loss: eating habits, diet plan, nutrition therapy, food prep/group avoidance, kcal intake, appetite, exercise, support/goals

· Undesired: A/N/V/D; other illnesses, frequent urination/thirst; change in activity/lifestyle, stress

· Psychosocial: Thoughts on body image, exercise patterns, laxative use/induced vomiting; ETOH, amenorrhea, unusual cravings

· Rx: Chemotherapy, diuretics, insulin, Prozac, non/prescription wt loss remedies, laxatives, oral hypoglycemics, herbs

· Wt gain: Total compared w/ usual; timeframe; Total compared w/ usual; timeframe, desired, pregnancy

· Change in lifestyle/social aspects of eating; more eaten out or fast food; changes in meal prep, exercise, stress, ETOH

· Rx: Steroids, oral contraceptives, antidepressants, insulin

· Increased Metabolic Rate: Fever, infection, burns, trauma, pregnancy, hyperthyroid, CA; external losses (fistulas, wounds, abscesses, blood loss, dialysis

Assessment of Nutrition and Metabolism

· Past Medical Hx:

· CF, PKU, maple syrup urine disease, inborn erros in carbohydrate metabolism, tyrosinemia, Prader-Willi syndrome, Wilson’s disease, homocystinuria, DM, CHF, hypothyroid, pancreatic insufficiency, Chron’s disease, GI resection

· Wt at 25 years (maximum), minimum wt as adult; previous gain/loss efforts; diagnoses eating disorders, hypoglycemia

· Family Hx: Obesity, short/tall stature, genetic/metabolic disorders, DM, eating disorders (anorexia, bulimia), ETOHism

· Personal/Social Hx: 

· Nutrition: appetite, usual kcal intake, vegetarianism, nutritional therapy, religious/cultural food practices, makeup of fat, protein, carbs, vit/min in diet; use of supplements

· Usual and current wt/ht; ability to maintain wt and wt goals

· ETOH/smoking/drugs

· Income for food; choosing between Rx and food; ability to store and prepare food; 

· Typical mealtime situations (timing, companions, environment)

· Use of ANY supplements (Ensure®, tube feedings, etc.)

· Dentition: Dentures, missing teeth, dental health

Assessment of Nutrition and Metabolism

· Infants and Children:

· Nutrition: Breast/formula (type, amt. frequency),  time for 1 feeding; makeup of protein, carb, fat, vit/min intake; vegetarianism, food allergies, supplements

· PKU, CF, maple syrup urine disease, inborn errors of carbohydrate metabolism, tyrosinemia, homocystinuria, Wilson’s disease

· Prematurity, cleft palate, tongue thrust, swallowing disorders, CNS disorders, GERD, congenital heart defects

· Adolescents: Makeup of protein, carb, fat, vit/min intake; vegetarianism, food allergies, supplements, appetite, suppressants, ETOH/smoking/drugs, fast food/fad diets; laxatives; preoccupation with wt., overconcern of developing muscle mass, exercise patterns, boasts about wt loss, omits food groups

· Pregnant Women: Prepregnancy wt., eating patterns/disorders, folic acid, wt. gain during pregnancy, nutrient intake, protein, kcal, Fe, Folate, Ca, supplements; pica, ETOH, smoking, known teratogens (acne Rx, Anti-HTN, antiepileptics, ATBx);  nutrient intake during lactation (protein, kcal, Ca vit A/C, fluid intake; influence of DM, renal disease

Assessment of Nutrition and Metabolism

· Older Adults: Wt. gain/loss, income for food vs. Rx, meal prep/companionship, nutritional therapies, need for participation in feeding program, number/type of snacks, transport to grocery; exercise patterns, energy levels, DM, renal disease, CA, heart disease; food/Rx interactions

· Examination and Findings:

· Measure height, weight, skinfold thickness, 

· Best indicator: BMI (18.5-24.9)

· Large waist circumference (> 35” in women; > 40” in men) increased risk for DM2, dyslipidemia, HTN, CV disease

· 24-hour diet recall is best way to evaluate food intake Hx; may need 2+1 food diary

· Educate vegetarians about need for protein, Ca, Fe, Vit B12, and Vitamin D

· Overweight individuals tend to underreport energy intake by 30%-55%

· > 2 = 35% of daily intake from fat (7% sat; 10% polyunsat; rest in monosat); <2 = 35%-40% of intake from fat

· 0.8g/ kg for protein

· 25-30 g of fiber /day

· Follow the food guide pyramid for well-balanced, nutrient rich meals

Assessment of Nutrition and Metabolism

Assessment of Nutrition and Metabolism

· Biochemical Measures:

· Fe:

· Hgb:

· g/ 100ml

· Adults: >14

· Infants: > 10

· Children: > 11

· Pregnancy: >11(2nd Tri); >10.5 (3rd Tri)

· Hct: 

· %

· Adults: >40 (M); > 37 (F)

· Infants (<2): > 31(M/F)

· Children (2-5): > 34 (M/F)

· Adolescents (13-16): > 40(M); > 36 (F)

· Transferrin Saturation: 

· %

· Adults: > 20 (M/F)

· Infants (< 2) > 15 (M/F)

· Children (2-12) > 20 (M); > 15 (F)

· Adolescents ( >12) > 20 (M); 

     > 15 (F)

· Biochemical Measures:

· Carbs:

· Serum Glucose 75-110 mg/ 100ml (M/F); HgbA1C: < 6 (M/F)

· Folate: 3.6-20

· Protein:

· Serum Albumin:

· G/ 100ml

· Adults: 3.4-5.4 (M/F)

· Children: 3.0-5.0 (M/F)

· Lipids:

· Serum Cholesterol (g/ 100ml):

· Adults: < 200 (M/F)

· Children/ Adolescents: < 170 (M/F)

· Serum Triglyceride: 

· < 150mg/ 100 ml (M/F)

· HDL: 

· > 40 mg/ 100ml (M/F)

· LDL (mg/ 100ml):

· Adults: < 130 (M/F)

· Children and Adolescents: <110 (M/F)

· Cholesterol/HDL Ratio: <4.5 (M/F)

Abnormal Presentations

· Acromegaly

Abnormal Presentations

· Hydrocephalus

Abnormal Presentations

· Failure to Thrive

Abnormal Presentations

· Failure to Thrive

Abnormal Presentations

· Failure to Thrive

Abnormal Presentations

· Achondroplasia

Abnormal Presentations

· Hypopituitary Dwarfism

Abnormal Presentations

· Precocious Puberty

Abnormal Presentations

· Turner Syndrome

Abnormal Presentations

· Obesity

Abnormal Presentations

· Exogenous (A) vs. Endogenous (B) Obesity:

Abnormal Presentations

· Anorexia Nervosa

Abnormal Presentations

· Bulimia Nervosa

Abnormal Presentations

· Anemias:

Differential Dx

· Growth & Development (Owens, 2005):

· Must assess possible etiologies:

· Delayed or slower-than-expected growth can be caused by many conditions, most of which can be corrected if the problem is recognized and the remedy is timely 

· Failure to thrive may be accompanied by withdrawn personality and slow mental, physical, and emotional development

· Genetic diseases and chronic illness are less common causes of failure to thrive in the U.S. Social and educational causes for failure to thrive are more common

· The term failure to thrive means only that an infant or young child is not growing and developing as expected. Failure to thrive is often divided into 2 main categories: psychosocial and organic

Differential Dx

· Psychosocial causes include problems relating to poverty, educational level, malnourishment, and environmental factors (such as abuse or neglect, maternal depression, or a parent's substance abuse)

· Parental inexperience or lack of appropriate education, possibly resulting in: 

· Inadequate nourishment from a feeding schedule that is rigid or allows little sucking time (in infants less than 1 year being breast-fed) 

· Too much water added to powdered formula, or water added to ready-to-feed formula (in infants less than 1 year being bottle-fed) 

· Poverty and malnutrition 

· Neglect or abuse 

· Mental illness in a parent 

· Substance abuse by a parent 

Differential Dx

· Organic failure to thrive includes any disease state such as chronic illness, and genetic, metabolic and hormone disorders. Organic causes for failure to thrive include: 

· Genetic causes with no underlying disorder 

· Chronic disease such as sickle cell disease, renal failure, or chronic infection such as tuberculosis 

· Trisomy 21 or other genetic disorder 

· Endocrine diseases, including problems with the thyroid, pituitary (pituitary), adrenal, pancreas, or sexual glands 

· Celiac disease or lactose intolerance (digestive disorders often accompanied by loose, pale, bulky, and bad-smelling stools) 

· Adverse reaction or side effect of a drug (particularly cortisone drugs) 

· Fetal ETOH Syndrome

· Hydrocephalus

· GERD

· Biliary atresia

· Congenital heart disease such as tetralogy of Fallot

Differential Dx

· Diagnostic Tests:

· CBC, differentials, hemoglobin electrophoresis

· Hormone studies (growth hormone; thyroid; androgens) 

· Stool studies (to check for malabsorption) 

· Radiologic examination (X-ray) to determine bone age (X-rays of the hands and wrists as a measure of growth) 

· X-rays of the long bones to look for new or old fractures 

· Nutritional Disorders:

· Anorexia Nervosa (Dube, 2004):

· The exact cause of anorexia nervosa is not known, but social attitudes towards body appearance and family factors are believed to play a role in its development 

· The condition usually occurs in adolescence or young adulthood. It is more common in women, affecting 1-2% of the female population and only 0.1-0.2% of males.

Differential Dx

· Anorexia nervosa is seen mainly in Caucasian women who are high academic achievers and have a goal-oriented family or personality 

· Some experts have suggested that conflicts within a family may contribute to this eating disorder. It is thought that anorexia is a way for a child to draw attention away from marital problems, for example, and bring the family back together

· Other psychologists have suggested that anorexia may be an attempt by young women to gain control and separate from their mothers

· The causes, however, are still not well understood

Differential Dx

· Weight loss of 15% or greater below the expected weight 

· Inappropriate use of laxatives, enemas, or diuretics (water pills) in an effort to lose weight 

· Self-imposed food intake restrictions, often hidden 

· Amenorrhea

· Skeletal muscle atrophy

· Loss of fatty tissue 

· Hypotension

· Dental caries may be present with self-induced vomiting 

· Blotchy or jaundiced epidermis 

· Depression may be present in addition to the eating disorder 

· Most individuals with anorexia nervosa refuse to recognize that they have an eating disorder (denial) 

· Diagnostic Tests:

· CMP

· UA

· Thyroid function test

· EKG

Differential Dx

· Fe Deficiency Anemia (Grund, 2004):

· Most common form

· 20% of women, 50% of pregnant women, and 3% of men are Fe deficient. 

· The causes of Fe deficiency are deficiency in the diet, poor absorption of Fe by the body, and loss of blood (including from heavy menstrual bleeding)

· Lead poisoning in children also a cause

· Women, in general, have smaller stores of iron than men and have increased loss through menstruation, placing them at higher risk for anemia than men

· In men and postmenopausal women, anemia is usually caused by GI bleed associated with PUD, the use of aspirin or NSAIDS, or certain types of cancer (esophageal, gastric, colon)

· S/S: Pallor, fatigue, irritability, weakness, SOB, tongue pain, brittle nails, pica, anorexia, frontal HA, cyanotic tinge to sclera

· Dx Tests: Low Hct and Hgb; microcytic erythrocytes, low serum ferritin, low serum Fe, high Fe binding capacity (TIBC) in the blood, + occult blood

Differential Dx

· Folate Deficiency Anemia (Brose, 2004)

· Folate, also called folic acid, is necessary for red blood cell formation and growth. Folate can be obtained from green leafy vegetables and liver. Some medications, such as Dilantin (phenytoin), interfere with the absorption of this vitamin. Because folate is not stored in the body in large amounts, a continual dietary supply of this vitamin is needed

· In folate-deficiency anemia, the red cells are abnormally large and are called megalocytes, or megaloblasts in the bone marrow. Subsequently, this anemia may be referred to as megaloblastic anemia 

· Causes of this anemia are poor dietary intake of folic acid (as in chronic alcoholism), malabsorption diseases such as celiac disease (sprue), and certain medications. 

· A relative deficiency due to increased need for folic acid may occur in the third trimester of pregnancy.

· Risk factors include poor diet (seen frequently in the poor, the elderly, and in people who do not eat fresh fruits or vegetables), eating overcooked food, alcoholism, history of malabsorption diseases, and pregnancy. 

· The disease occurs in about 4 out of 100,000 people

Differential Dx

· S/S:

· Fatigue, Headache, Sore mouth/tongue, pallor 

· Diagnostic Tests:

· Low red blood cell folate level

· CBC shows anemia and large red blood cells. 

· A bone marrow Bx is rarely necessary, but shows megaloblasts

· B12 Deficiency Anemia (Nanda, 2005):

· Vitamin B12 is essential for normal nervous system function and blood cell production. The main sources of vitamin B12 include meat, eggs, and dairy products. For vitamin B12 to be absorbed by the body, it must bind to intrinsic factor, a protein secreted by cells in the stomach

· Causes of vitamin B12 deficiency include:

· A diet low in vitamin B12 (for example, a strict vegetarian diet that excludes all meat, fish, dairy products, and eggs) 

· Chronic ETOHism 

· Abdominal or intestinal surgery that affects intrinsic factor production or absorption 

· Chron’s Disease

· Intestinal malabsorption disorders 

· Fish tape worm 

· Pernicious anemia, which is caused by a lack of intrinsic factor 
Differential Dx

· S/S:

· Anorexia, diarrhea, parasthesias of hands and feet, pallor, SOB, 

· Fatigue, weakness, sore mouth and tongue, confusion or change in mental status in severe or advanced cases 

· Diagnostic Tests:

· A physical evaluation of the patient's neurological signs may show depressed deep tendon reflexes, decreased position sense, decreased vibration sense, or positive Babinski reflex. 

· CBC results show low Hct with an elevated MCV 

· Bone marrow aspiration, elevated LDH 

· Below-normal vitamin B12 level 

· Schilling test (to determine where the deficiency in B12 absorption lies).
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