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INTRODUCTION — Failure to thrive (FTT) is a sign that describes a particular problem rather than a diagnosis. The term FTT is used to describe instances of growth failure or, more specifically, failure to gain weight appropriately. In more severe cases, linear growth and head circumference also may be affected. A wide variety of medical problems and psychosocial stressors can contribute to FTT (table 1). 
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Causes of failure to thrive, according to pathophysiologic mechanism

	Inadequate nutrient intake 


	Inappropriate feeding technique 


	Disturbed caregiver/child relationship 


	Economic deprivation 


	Inappropriate nutrient intake (eg, excess fruit juice consumption, factitious food allergy, inappropriate preparation of formula, inadequate quantity of food, inappropriate food for age, neglect, food fads) 


	Inappropriate parental knowledge of appropriate diet for infants and toddlers 


	Insufficient lactation in mother 


	Gastroesophageal reflux 


	Psychosocial problems 


	Maternal/infant dysfunction 


	Mechanical problems (cleft palate, nasal obstruction, adenoidal hypertrophy, dental lesions) 


	Sucking or swallowing dysfunction (CNS, neuromuscular, esophageal motility problems) 


	Inadequate appetite or inability to eat large amounts 


	Psychosocial problems - apathy or rumination 


	Cardiopulmonary disease 


	Hypotonia, muscle weakness, or hypertonia 


	Anorexia of chronic infection or immune deficiency 


	Cerebral palsy 


	CNS pathology (eg, tumor, hydrocephalus) 


	Genetic syndromes 


	Anemia (eg, iron deficiency) 


	Chronic constipation 


	Gastrointestinal disorder (eg, pain from gastroesophageal reflux, intestinal tract obstruction) 


	Craniofacial anomalies (eg, cleft lip and palate, micrognathia) 



	
	Inadequate nutrient absorption or increased losses 

Malabsorption (lactose intolerance, cystic fibrosis, cardiac disease, malrotation, inflammatory bowel disease, milk allergy, parasites, celiac disease) 

Biliary atresia, cirrhosis 

Vomiting or "spitting up" (related to infectious gastroenteritis, increased intracranial pressure, adrenal insufficiency, or drugs [eg, purposeful administration of syrup of ipecac]) 

Intestinal tract obstruction (pyloric stenosis, hernia, malrotation, intussusception) 

Infectious diarrhea 

Necrotizing enterocolitis or short bowel syndrome 

Increased nutrient requirements or ineffective utilization 

Hyperthyroidism 

Malignancy 

Chronic inflammatory bowel disease 

Chronic systemic disease (juvenile rheumatoid arthritis) 

Chronic or recurrent systemic infection (urinary tract infection, tuberculosis, toxoplasmosis) 

Chronic metabolic problems (hypercalcemia, storage diseases, and inborn errors of metabolism, such as galactosemia, methylmalonic acidemia, diabetes mellitus, adrenal insufficiency) 

Chronic respiratory insufficiency (bronchopulmonary dysplasia, cystic fibrosis) 

Congenital or acquired heart disease 




However, the underlying cause is always "insufficient usable nutrition" [1].

FTT affects growing children in important ways [1]. Severe malnutrition can cause persistent short stature, secondary immune deficiency, and permanent damage to various parts of the brain and central nervous system [1]. Early identification and expeditious treatment of FTT may help to prevent long-term developmental deficits [2]. (See "Management of failure to thrive (undernutrition) in children younger than two years", section on 'Prognosis' and "Secondary immune deficiency due to miscellaneous causes", section on 'Malnutrition'.)

The etiology of FTT and the initial evaluation of children younger than two years with FTT will be described here. The management of FTT in children younger than two years is discussed separately. (See "Management of failure to thrive (undernutrition) in children younger than two years".)

MEASUREMENT OF GROWTH — Accurate assessment of the child's weight, length, and head circumference is essential. In the child younger than two years, the recumbent length, rather than the standing height, should be obtained. This measure, along with weight, weight for length, and head circumference, should be plotted on the National Center for Health Statistics (NCHS) growth charts and related to previous measurements (graph 1A-B 
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Weight-for-age percentiles, boys, birth to 36 months, CDC growth charts: United States
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From National Health Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and Health Promotion (2000). 

Weight-for-age percentiles, girls, birth to 36 months, CDC growth charts: United States
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From National Health Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and Health Promotion (2000). 
and graph 2A-B and figure 1A-B).
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Corrections for gestational age should be made for weight through 24 months of age, for stature through 40 months of age, and for head circumference through 18 months of age [3-5]. The NCHS growth charts are sex-specific and appropriate for all races and nationalities. Special growth charts exist for some genetic disorders, such as Down syndrome. (See "The pediatric physical examination: General principles and standard measurements" and "Normal growth patterns in infants and prepubertal children", section on 'Other growth curves'.)

PATTERNS OF GROWTH — The trajectory of growth in weight, length, and head circumference and the degree to which individual parameters are affected may provide valuable clues to the etiology of diminished weight. Determining the weight-for-length percentile (calculator 1)(graph 3A-B)
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Weight-for-length percentiles, boys, birth to 36 months, CDC growth charts: United States
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Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and Health Promotion (2000). 

Weight-for-length percentiles, girls, birth to 36 months, CDC growth charts: United States
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Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and Health Promotion (2000). 

may help to differentiate undernutrition from other causes of diminished weight for age. (See 'Proportionality' below.)

Growth trajectory — The growth trajectory is assessed by plotting the child's growth parameters at various ages (with correction for gestational age in infants and children who were born prematurely) on a growth curve standardized for sex, age, and medical condition (eg, Down syndrome). If possible, the growth trajectory should be plotted from birth. Special attention should be paid to the timing of changes in the slopes of the weight, length, or head circumference trajectories [3]. What happened at that point in the child's life: initiation of complementary foods? Onset of diarrhea? Parental stressor (eg, divorce, loss of job, etc.)? (see 'By age of onset' below).

· Normal growth parameters at birth with subsequent deceleration in weight, followed (weeks to months later) by deceleration in stature (referred to as "stunting"), and finally deceleration in head circumference is characteristic of inadequate nutritional intake (figure 2). 
· Typical growth trajectory in children with undernutrition
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· The typical growth trajectory for children with undernutrition demonstrates normal growth parameters at birth, followed by deceleration in weight (as depicted above), and finally deceleration in length.
Data from: The National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and Health Promotion (2000). Available at www.cdc.gov/growthcharts. 
·  As stunting develops, the weight for length may return toward normal [4]. 

· Normal growth parameters at birth with simultaneous deceleration in length and weight before two years of age and normal growth velocity after two years of age is suggestive of genetic short stature or constitutional growth delay. These normal growth patterns are often confused with FTT. (See "Normal growth patterns in infants and prepubertal children", section on 'Variants of normal' and "Causes of short stature" and "Diagnostic approach to short stature".)

· Deceleration of head circumference before deceleration in weight or length is suggestive of a neurologic disorder (eg, neonatal encephalopathy) [4]. (See "Etiology and evaluation of microcephaly in infants and children".)

· The growth patterns of preterm and small-for-gestational-age (SGA) infants are discussed separately. Premature and SGA infants have increased risk for subsequent undernutrition, but many infants with these conditions have catch-up growth and subsequent normal growth velocity. (See "Management of growth of preterm neonatal intensive care unit graduates".) and see (see "Small for gestational age infant", section on 'Physical growth').

Proportionality — Proportionality, the degree to which individual growth parameters are affected, is assessed by determining the median age for the child's weight (weight age), length (length age), and head circumference (head circumference age).

Evaluation of proportionality can be helpful in determining contributing factors to diminished weight:

· Decreased weight in proportion to length ("wasting") reflects inadequate nutritional intake. 

· Decreased length in proportion to weight is suggestive of an endocrinologic abnormality. 

· Decreased length with a proportionate weight may be nutritional (if long-standing), genetic, or endocrine in origin [4,6]. Information from the family history, the growth trajectory, and calculation of the mid-parental height may help to distinguish between these possibilities. (See "Causes of short stature".)

· When head circumference is impaired as much as, or more than, weight or length, intrauterine infection, teratogenic exposures, congenital syndromes, and other causes of microcephaly should be considered. (See "Overview of TORCH infections" and "Etiology and evaluation of microcephaly in infants and children".)

TERMINOLOGY
Failure to thrive — In the broadest terms, FTT refers to infants whose weight is less than the norm for their gestation-corrected age, sex, genetic potential, and medical condition. Thus, it does not include infants and young children with genetic short stature, constitutional growth delay, prematurity, or intrauterine growth restriction who have appropriate weight for length and normal growth velocity [3,7]. (See "Normal growth patterns in infants and prepubertal children", section on 'Variants of normal'.)

There is no consensus regarding the definition of FTT, nor how long a growth concern should exist before a child meets criteria for FTT [8-11]. However, the term may be attributed to a child who, with observation of growth over time, has any of the following [1,6,7,12-15]:

· Weight below the 3rd or 5th percentile for gestation-corrected age and sex on more than one occasion (calculator 2). Special growth charts for selected genetic syndromes should be used when indicated (eg, for children with Down syndrome, Turner syndrome, etc). 

· Weight less than 80 percent of ideal weight for age, using the standard growth charts of the NCHS (figure 3). 
· Determination of percent ideal body weight for a 9-month-old boy who weighs 7.6 kg and is 70 cm long
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· To determine ideal body weight (IBW), plot the child's length on the length curve (point A) and the weight on the weight curve (point B). Determine the child's length percentile (in this example, 25th). Draw a vertical line from the length point to the same percentile curve for weight (point C). Draw a horizontal line to the weight scale to determine ideal body weight (point D). Percent IBW = actual weight/IBW x 100. In this example, IBW = 8.6 kg, and percent IBW = 88 percent.
Data from: The National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and Health Promotion (2000). Available at www.cdc.gov/growthcharts. 
· Depressed weight for length (ie, weight age < length age, weight for length <10th percentile (calculator 1)). 

· A rate of weight gain that causes a decrease in two or more major percentile lines (90th, 75th, 50th, 25th, 10th, and 5th) over time (eg, from 75th to 25th). (See "Normal growth patterns in infants and prepubertal children", section on 'Determinants of normal growth'.)

· A rate of daily weight gain less than that expected for age (table 2) [6]:

· - 26 to 31 g/day for those 0 to 3 months 

· - 17 to 18 g/day for those 3 to 6 months 

· - 12 to 13 g/day for those 6 to 9 months 

· - 9 to 13 g/day for those 9 to 12 months 

· - 7 to 9 g/day for those 1 to 3 years

As mentioned above, there is no consensus on a definition for FTT. In the discussion that follows, the term FTT is used to describe children whose weight is less than the 5th percentile for gestation-corrected age and sex when plotted on an appropriate growth curve (eg, NCHS for children without genetic abnormalities, Down syndrome growth curve for children with Down syndrome, etc.) and who have decreased velocity of weight gain that is disproportionate to growth in length, taking into account appropriateness of size at birth [12]. FTT is not used to describe children growing along a curve with a normal interval growth rate, even if their weight is <5th percentile [16,17]. (See 'Patterns of growth' above.)

Severity assessment — There are several methods to categorize the severity of malnutrition in children who are underweight (table 3) [4,13]:
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Systems for assessing the severity of malnutrition in underweight children

	Method 
	Normal 
	Mild 
	Moderate 
	Severe 

	Weight for age*
	Percent of median ≥90 percent
	Percent of median 75 to 89 percent
	Percent of median 60 to 74 percent
	Percent of median <60 percent

	Weight for height•
	Percent of median ≥90 percent
	Percent of median 80 to 89 percent
	Percent of median 70 to 79 percent
	Percent of median <70 percent

	Height for ageΔ
	Percent of median ≥95 percent
	Percent of median 90 to 94 percent
	Percent of median 85 to 89 percent
	Percent of median <85 percent

	Weight/height for age◊
	Percent of median ≥90 percent
	Percent of median 85 to 89 percent
	Percent of median 75 to 84 percent
	Percent of median <75 percent


Data from:
* Gomez, F. Mortality in third degree malnutrition. J Trop Peds 1956; 2:77.
• Waterlow, JC. Classification and definition of protein-calorie malnutrition. Br Med J 1972; 3:566. This method assesses acute undernutrition.
Δ Waterflow, JC. Some aspects of childhood malnutrition as a public health problem. Br Med J 1974; 4:88. This method assesses chronic undernutrition.
◊ McLaren, DS, Read, WW. Weight/length classification of nutritional status. Lancet 1975; 2:219.
· The Gomez method is based upon the ratio of the child's weight to the median weight forge and sex (eg, percentage of the median weight for age) [18]. 

· The Waterlow method is based on the ratio of the child's weight to the median weight for height (eg, percentage of the median weight for height) for children with acute undernutrition and the ratio of the child's height to the median height for age (eg, percentage of the median height for age) for children with chronic undernutrition [19-21]. 

· The McLaren-Read method is based on the ratio of the child's weight/height for age to the median weight/height for age (eg, percentage of the median weight/height for age) [22].

These methods have been compared in groups of children referred for evaluation of FTT [13,23]. Depending upon the method used, there was broad variation between the number of children classified as malnourished and in the severity of malnutrition; some children classified as severely malnourished by one classification were classified as normal or only mildly malnourished by another. The authors of one of the studies suggest that the systems be used to define the risk for possible adverse effects of undernutrition, rather than the severity of malnutrition [13]. (See "Malnutrition in developing countries: Clinical assessment", section on 'Assessment of severity'.)

EPIDEMIOLOGY — FTT is a problem common in pediatric practice and accounts for 1 to 5 percent of all referrals to children's hospitals or tertiary care centers [24]. It occurs more frequently among children living in poverty [3]. In one report from a rural primary-care setting, 10 percent of children younger than one year of age had FTT [25]. In some populations, an estimated 20 to 33 percent of cases of FTT go undiagnosed [26].

Risk factors — Medical risk factors for FTT include prematurity, (particularly when associated with intrauterine growth restriction), developmental delay, congenital anomalies (eg, cleft lip and/or palate), intrauterine exposures (eg, alcohol, anticonvulsants, infection), lead poisoning, anemia, and any medical condition that results in inadequate intake, increased metabolic rate, maldigestion or malabsorption [1,27-29].

Psychosocial risk factors for FTT include poverty, certain health and nutrition beliefs (eg, fear of obesity or cardiovascular disease, prolonged exclusive breastfeeding), social isolation, life stresses, poor parenting skills, disordered feeding techniques, substance abuse or other psychopathology, violence, and abuse [1,29-33].

ETIOLOGY — The causes of FTT are inadequate dietary energy intake, inadequate nutrient absorption, or increased energy requirements (ie, insufficient usable nutrition, (table 1). The majority of cases in primary care practice are secondary to inadequate dietary energy intake, usually related to psychosocial factors or disturbance in feeding behavior [34,35]. Insufficient dietary intake is a common cause of FTT among infants referred to specialty clinics, as well. In a retrospective review of infants and toddlers referred to a pediatric endocrinology clinic for evaluation of FTT, approximately one-half of patients had nutritional deficiency [36]. Other common etiologies included short stature secondary to being small for gestational age, constitutional or familial short stature, and gastrointestinal disease.

FTT has traditionally been classified as "organic" or "nonorganic."

However, this distinction has limited usefulness because multiple factors, organic and nonorganic, may interact to contribute to the development of FTT in an individual patient [37,38].

In the child with FTT and congenital heart disease, for example, nonorganic or environmental factors may co-exist and should not be overlooked. Similarly, the child within a family with mental health issues also may have an organic problem [6]. In addition, FTT is associated with secondary organic problems that may lead to decreased nutritional intake, increased nutrient losses, or increased nutritional needs. As examples:

· Children with FTT may have decreased immunologic function with increased susceptibility to infection, establishing an infection-malnutrition cycle whereby illness decreases appetite and nutrient intake, which leaves the child vulnerable to severe or prolonged infections [1,39]. 

· Stunted children have higher cortisol levels than children of normal length, which may affect their immune and behavioral responses [40,41].

By pathophysiology — The most useful classification for causes of FTT is based upon pathophysiology: inadequate intake or absorption, excess metabolic demand, or defective utilization (table 1) [27]. Within this framework, each child can be assessed diagnostically and therapeutically along four parameters: medical, nutritional, developmental/behavioral, and social, each of which is discussed in greater detail below [6]. (See 'Evaluation' below.)

By age of onset — Causes of FTT also can be loosely grouped according to the age of onset as follows [4,16,42]:

· Prenatal — Intrauterine growth restriction; prematurity; prenatal infection, congenital syndromes; and teratogenic exposures (eg, anticonvulsants, alcohol). FTT with prenatal onset may be difficult to overcome, even when adequate nutrition is provided for catch-up growth postnatally. (See appropriate topic reviews). 

· Neonatal (<1 month) — Poor quality of suck (whether breast- or bottle-fed), incorrect formula preparation; breast-feeding problems; inadequate number of feedings; poor feeding interactions (eg, infant gags or vomits during feedings, mother misreads signals of hunger or satiety); neglect; metabolic, chromosomal, or anatomic abnormalities. 

· 3 to 6 months — Underfeeding (possibly associated with poverty); improper formula preparation; milk protein intolerance; oral motor dysfunction; celiac disease; cystic fibrosis; congenital heart disease, gastroesophageal reflux. (See appropriate topic reviews). 

· 7 to 12 months — Feeding problems (eg, autonomy struggles, particularly if the parent is a stickler for cleanliness or unduly anxious about the infant's intake; oral motor dysfunction that interferes with adaptation to more textured foods, delayed introduction of solids; intolerance of new foods); intestinal parasites. 

· >12 months — Coercive feeding; highly distractible child; distracting environment; acquired illness; new psychosocial stressor (divorce, job loss, new sibling, death in the family, etc).

EVALUATION
Overview — The goal of the evaluation of a child with FTT, whose only sign may be diminished weight, is to identify the potential contributing factors so that each one may be addressed systematically.

Undernutrition in infancy may be related to severe, irreversible developmental deficits and behavior problems. Thus, expeditious treatment is necessary. (See "Management of failure to thrive (undernutrition) in children younger than two years", section on 'Prognosis'.)

The evaluation involves a careful, thorough history and physical examination, and the judicious use of laboratory tests and other investigations. Laboratory investigation is unlikely to reveal an organic cause in the absence of suggestive evidence from the initial history or physical examination [24,30,37].

Virtually every organic disease process may contribute to FTT. Most organic diseases are suggested by information gleaned from a careful history, review of systems, and examination. However, some medical conditions that contribute to FTT are clinically subtle; it is important to ask questions to elicit symptoms or risk factors for these conditions and to look for signs of them during the examination (table 4 and table 5) [6]. 
Historical clues to potential organic causes of failure to thrive

	Historical clues
	Potential significance

	Diarrhea
	Malabsorption (celiac disease, cystic fibrosis, secondary lactase deficiency)

	Chronic constipation
	May cause decreased appetite

	Recent travel to developing country, camping, housing in shelter, day care
	Infectious diarrhea (eg, giardiasis, nematodes, enteric pathogens)

	Chronic otitis media
	Immune deficiency; structural abnormality that impairs intake

	Snoring or mouth breathing
	Adenoidal hypertrophy

	History of wheezing
	Mechanical obstruction (eg, vascular ring), chronic pulmonary disease

	Vomiting or spitting up
	Gastroesophageal reflux, delayed gastric emptying, intestinal obstruction

	Gagging, tactile hypersensitivity, prolonged feeding time
	Oral motor dysfunction

	Polyuria, polydipsia, polyphagia
	Diabetes

	Frequent infections
	Immune deficiency


Data from: Frank, D, Silva, M, Needlman, R. Failure to thrive: Mystery, myth and method. Contemp Pediatr 1993; 10:114.
Committee on Nutrition American Academy of Pediatrics. Failure to thrive (pediatric undernutrition). In: Pediatric Nutrition Handbook, 5th ed, Kleinman, RE (Ed), American Academy of Pediatrics, Elk Grove Village, IL 2004. p.443. 
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Important aspects of the physical examination in the evaluation of failure to thrive

	Examination clues 
	Potential significance 

	Vital signs 

	Hypotension 
	Adrenal or thyroid insufficiency

	Hypertension 
	Renal disease

	Tachypnea/Tachycardia 
	Increased metabolic demands

	General appearance 

	Pallor 
	Anemia

	Drooling 
	Oral motor dysfunction

	Cachexia, temporal wasting, sparse hair or alopecia 
	Significant malnutrition

	Dysmorphic features (eg, small palpebral fissures, midface hypoplasia, flat philtrum, thin vermilion border of fetal alchohol syndrome) 
	Clinical or genetic syndrome associated with failure to thrive

	Head and neck 

	Microcephaly 
	Neurologic disorder, fetal alcohol syndrome

	Delayed closure of fontanelle 
	Vitamin D deficiency, hypothyroidism

	Cataracts 
	Congenital infection, galactosemia

	Papilledema 
	Increased intracranial pressure

	Aphthous stomatitis 
	Crohn's disease

	Oropharyngeal lesions (eg, caries, tongue enlargement, mandibular hypoplasia, tonsillar hypertrophy, defects in soft or hard palate) 
	May interfere with eating

	Delayed tooth eruption 
	Delayed bone age

	Thyroid enlargement 
	Thyroid disease

	Chest 

	Wheezing, crackles, prolonged expiratory phase, hyperexpansion 
	Cystic fibrosis, asthma

	Cardiac murmur 
	Congenital or acquired heart disease

	Abdomen 

	Abdominal distension, hyperactive bowel sounds 
	Malabsorption

	Hepatosplenomegaly 
	Liver disease, glycogen storage disease, malignancy

	Genitourinary 

	Genitourinary abnormalities 
	Endocrinopathy

	Rectal fistulae 
	Crohn's disease

	Musculoskeletal 

	Clubbing 
	Chronic lung disease

	Bony deformities (craniotabes, beading of the ribs, scoliosis, bowing of the legs or distal radius and ulna, enlargement of the wrist) 
	Rickets

	Edema 
	Protein deficiency

	Neurologic 

	Abnormal deep tendon reflexes 
	Cerebral palsy

	Hypotonia, weakness, spasticity 
	May be associated with oral motor dysfunction

	Neuropathy 
	Vitamin deficiencies: B12, B3 (niacin), B6 (pyridoxine), E (tocopherol)

	Skin and mucous membranes 

	Scaling skin 
	Zinc deficiency

	Candidiasis 
	Immune deficiency

	Spoon-shaped nails 
	Iron deficiency

	Cheilosis 
	Vitamin deficiency: B2 (riboflavin), B3 (niacin) or B6 (pyridoxine)

	Chronic diaper rash 
	Possible neglect

	Bruises in characterisic patterns 
	Possible abuse


Data from: Frank, D, Silva, M, Needlman, R. Failure to thrive: Mystery, myth and method. Contemp Pediatr 1993; 10:114.
Data from: Committee on Nutrition American Academy of Pediatrics. Failure to thrive (pediatric undernutrition). In: Pediatric Nutrition Handbook, 5th ed, Kleinman, RE (Ed), American Academy of Pediatrics, Elk Grove Village, IL 2004. p.443. 
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Children in whom the initial history and physical examination suggest an organic basis for FTT either can be admitted to an acute-care hospital or be evaluated as outpatients. The evaluation and treatment for these disorders are discussed in detail separately. (See individual topic reviews).

The history must include detailed information regarding dietary intake and feeding practices, psychosocial factors, the child's environment, and the child's behavior and development. The involvement of a dietitian, occupational or speech therapist, social worker, and/or developmental and behavioral pediatrician can be helpful in gathering this information and formulating a management plan. Valuable information also is obtained through observation of the interaction of the child with parent or guardian, particularly during feeding. Many parents of children with FTT lack self-esteem; the health care provider should work to identify the strengths of the family that will encourage development of a nurturing environment, rather than focus blame.

The initial evaluation of children with mild to moderate malnutrition (table 3) should focus on the age of onset, associated symptoms, and possible feeding problems [4]. The initial evaluation of children with moderate to severe malnutrition (table 3) requires more intensive investigation of medical, nutritional, and social factors; the same is true for children with mild to moderate malnutrition who have failed to respond to an initial trial of therapy. (See "Management of failure to thrive (undernutrition) in children younger than two years", section on 'Treatment failure'.)

History
Medical history — Important aspects of the history include [5]:

· Pre- and perinatal history — Low birth weight, intrauterine growth restriction, perinatal stress, and prematurity are important predisposing factors to FTT. Prenatal exposures (eg, anticonvulsants, alcohol) may compromise growth and/or affect parent-child interactions [3,43]. (See "Risks associated with epilepsy and pregnancy", section on 'Effect of antiepileptic drugs on the fetus' and "Infants of mothers with substance abuse", section on 'Alcohol'.)

· Past medical history — Chronic diseases of any type (eg, celiac disease, cystic fibrosis, giardiasis), may affect nutritional intake, absorption, or energy needs; frequent recurrent illnesses may indicate immunodeficiency; frequent injuries may indicate inadequate supervision. (See "Approach to the child with recurrent infections" and "Child neglect and emotional abuse", section on 'Child neglect'.)

· Family history should include the height and weight of family members (parents and siblings) and the history of developmental delay or any illnesses that may contribute to slow growth or constitutional short stature. Shorter parental height and higher parity have been shown to be related to slow infant weight gain [44]. (See "Causes of short stature".)

· A careful review of systems looking for symptoms of medical conditions that could contribute to FTT (table 4).

Diet and feeding — Detailed information regarding nutritional intake and feeding should be obtained, including information related to the duration of mealtimes, the type of food, and the quantity of food consumed (table 6) [4,45,46]. The dietary history should be interpreted with caution, particularly if psychosocial problems are suspected, because parental guilt may result in inaccuracies in reporting. (See "Dietary history and recommended dietary intake in children", section on 'Dietary history'.)

Specific areas of inquiry include [4,5,47]:

· Vomiting, diarrhea, and rumination, which may result in deficient energy intake related to increased losses of nutrient. 

· Food preferences — Avoidance of foods with certain textures suggests an underlying oral motor dysfunction; otherwise unexplained avoidance of specific foods may indicate food intolerance or allergy for which the young child cannot verbalize symptoms (eg, nausea, abdominal discomfort) [45]. 

· Excessive low-calorie liquid or fruit juice ingestion, which may indicate inappropriate nutrient intake with losses caused by fructose and sorbitol malabsorption [17]. 

· Deficient protein or vitamin intake in some vegetarian diets. (See "Vegetarian diets for children".)

· Dietary restrictions related to perceived food allergies or dietary beliefs and practices (eg, fear of cardiovascular disease, vegetarianism).

In children with moderate to severe FTT (table 3), or in those who have not responded to an initial trial of therapy, quantitative assessment of intake (eg, 24-hour food recall, three-day food record) may be helpful. (See "Dietary history and recommended dietary intake in children", section on 'Dietary diary'.)

Psychosocial — The psychosocial history is critical in the evaluation of children with FTT; FTT can be an indicator for serious social or psychological problems in the family [5]. Psychosocial stressors are the predominant cause of insufficient nutrient intake in children of all ages [48]. The material and emotional resources of the caretaker(s) may not be available for the care of the child for a variety of reasons (eg, poverty, parental depression, substance abuse, family discord, maladaptive parenting style, etc.) [43,49-51]. In addition to identifying psychosocial stressors, it is important to identify the family's strengths and access to resources that can be used in formulating a management plan [3]. The involvement of a social worker can be helpful in this regard.

The psychosocial history should include an assessment of the true caretakers and family composition, employment status, financial state, degree of social isolation (eg, absence of a telephone or of nearby neighbors), and family stress. If there are multiple caretakers, it is important to determine whether they have similar or disparate views of the growing and eating problem [43].

Poverty indicators should be sought. In the United States, this includes eligibility for the Supplemental Food Program for Women, Infants and Children (WIC). An attempt should be made to determine if adequate food is available in the home [43]. Asking the question, "In the past month, was there any day when you or anyone in your family went hungry because you did not have enough money for food?" appears to be a reliable and accurate method of identifying food insecurity in inner-city families [52].

Assessment should be made of levels of knowledge about parenting and about how to provide an adequate diet. (See "Introducing solid foods and vitamin and mineral supplementation during infancy" and "Dietary recommendations for toddlers, preschool, and school-age children".)

Support systems available to the family and the frequency of changes of home address should be examined. Parents initially may avoid mentioning psychosocial problems such as marital discord or spousal abuse; discussions of such issues should take place during several visits. These conversations should be conducted in a nonthreatening manner, demonstrating concern and compassion. (See "Child witness to intimate partner violence", section on 'Screening'.)

Maternal factors relating to the pregnancy and postnatal period may be significant. They include whether the pregnancy was planned or unplanned, maternal age, use of medications for illness, substance abuse, physical or mental illness, postpartum depression, or inadequate breast milk [53]. The mother also should be questioned about possible abuse as a child or an eating disorder [45,54].

Mothers who are under stress may use breast-feeding to comfort themselves as well as their infants [55]. In this situation, the stress may decrease the breast milk supply. In infants who are older than six months of age, this may result in more frequent breast-feeding, refusal of complementary foods, and poor weight gain. Infants in this cycle have characteristics of the vulnerable child syndrome [56].

Development and behavior — Children with FTT should undergo formal developmental and behavioral testing for a number of reasons [43]:

· Developmental and behavioral problems may contribute to undernutrition and vice versa. In the dynamic interaction between the parent and the child, factors in the child, such as being "difficult" or chronically ill or giving diminished feedback, may contribute to undernutrition by making the child difficult to feed [1,49-51,57,58]. On the other hand, malnutrition may cause irritability. 

· Children with FTT are at increased risk for developmental and behavioral problems [1]. Insufficient intake of nutrients during the vulnerable periods of most rapid development may have a persistent effect on the nervous system [1]. In addition, FTT appears to heighten developmental vulnerability to other adverse psychosocial factors that contribute to undernutrition (eg, poverty, maternal depression) [1]. The earlier these problems are identified, the sooner they can be addressed. (See "Developmental surveillance and screening in primary care".)

· Subtle neurologic deficits may interfere with the normal progression of feeding skills, interfering with the child's ability to take in adequate nutrients [1]. The feeding skills of a child with such deficits may be consistent with his or her developmental, rather than chronologic, age. Identification of the deficit helps to clarify potential etiologies and management strategies for undernutrition. As an example, a child with fine motor delay may not be able to feed him- or herself; this inability may be interpreted as feeding refusal; once the fine motor delay is correctly identified, inadequate intake can be addressed by having the caregiver feed the child until the child is able to feed him- or herself. 

· Evaluation of the child's behavior can give valuable clues to an underlying problem. Children who fail to interact appropriately with their environment and caretakers (eg, avoidance of eye contact, absence of smiling or vocalization, lack of interest in the environment, or lack of response to cuddling) may have developmental delay, hearing or vision impairment, pervasive developmental disorder, or psychosocial or environmental deprivation. (See "Clinical features of autism spectrum disorders".)

Examination — The goals of the physical examination of a child with FTT include identification of signs of genetic disorders or medical diseases contributing to undernutrition, malnutrition (eg, vitamin deficiencies), and child abuse or neglect. Important aspects of the examination are listed in the table (table 5) [3-5,7,12,40,59].
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Important aspects of the feeding history in the evaluation of the child (<2 years of age) with failure to thrive

	General aspects 

	When does the child eat? (Are there regular and appropriately spaced feeding intervals?)

	How much juice (or other sweetened beverages such as soda) does the child drink per day?

	Does the family follow a special diet (eg, vegetarian, "heart healthy")? What advice has been followed thus far?

	When did the child begin solid foods? How were they introduced? How were they tolerated?

	Does the child spit up or vomit in relation to feeding?

	Are there any stooling patterns associated with feeding?

	Does the infant tire with feeding? (May indicate cardiac or pulmonary disorder.)

	Breast-fed infants 

	How often does the infant nurse? (Should be at least eight times per day between zero to four months; five times per day between four and eight months; and on demand thereafter.)

	How long does the infant nurse?

	Is feeding providing adequate stimulation of milk production?

	Can the mother hear the infant swallow?

	Does the baby have a strong suck? (A weak suck may indicate neurologic disorder.)

	Does the mother feel the sensation of let-down (a warm, tingly feeling as the milk begins to flow from the breast when the infant cries)?

	Is the mother stressed or fatigued? (These may result in low milk production.)

	Formula-fed infants 

	How much formula does the child ingest? How often? (Daily intake should be approximately 16 to 32 oz at 0 to 4 months, 24 to 40 oz at 4 to 6 months, 24 to 32 oz at 6 to 8 months, 16 to 32 oz at 8 to 10 months, and 16 to 24 oz at 10 to 12 months.)

	How is the formula mixed?

	Does the caregiver add anything (eg, infant cereal, baby foods) to the bottle?

	Does the caretaker hold the bottle during feedings, or prop the bottle in the infant's mouth?

	Feeding environment 

	Who feeds the child? If the child is fed by multiple caretakers, do they have consistent feeding styles?

	Where does the child eat (eg, in a high chair, on a caretaker's lap)?

	Does the child usually eat alone or with others?

	Are there mealtime distractions (eg, television)?

	Feeding behavior/interactions 

	How does the caretaker know when the child is hungry?

	How does the caretaker know when the child is not hungry?

	Does the caretaker say or do anything when the child eats well?

	Does the caretaker say or do anything when the child eats poorly?

	Does the child refuse food?

	Do the caretaker and the child have struggles over feeding?

	Does the child have strong likes and dislikes? If so, can/does the caretaker feed the child accordingly?

	Does the child feed differently with different people?

	Does the child make a mess when he or she eats? If so, is this difficult for the caretaker?


Data from: Zenel, JA Jr. Failure to thrive: A general pediatrician's perspective. Pediatr Rev 1997; 18:371.
Bithoney, WG, Dubowitz, H, Egan, H. Failure to thrive/growth deficiency. Pediatr Rev 1992; 13:453.
Gahagan, S, Holmes, R. A stepwise approach to evaluation of undernutrition and failure to thrive. Pediatr Clin North Am 1998; 45:169.
Frank, D, Silva, M, Needlman, R. Failure to thrive: Mystery, myth and method. Contemp Pediatr 1993; 10:114.
Frank, DA, Zeisel, SH. Failure to thrive. Pediatr Clin North Am 1988; 35:1187. 
Simple observation — During the examination, the clinician can observe the warmth, caring, and responsiveness of the parent to the child's cues, as well as the extent to which the child looks to the parent for comfort and support [3].

Observation of the child being fed when he or she is hungry may disclose a variety of factors contributing to insufficient intake [43,60]. Such observation may occur in the office, hospital, or by an experienced visiting nurse in the child's home environment. Another method is to ask the child's primary caretaker to videotape the child eating a meal; the tape can then be reviewed with the family, with specific advice offered based upon the behaviors noted on the tape [57].

Important aspects of the feeding observation include [7,43,60]:

· Is the child adaptively positioned to eat (eg, in a high chair)? 

· For bottle-fed infants, does the caretaker cuddle the infant or merely "prop" the bottle? 

· Are the child's cues of hunger and satiety clear? Does the caretaker respond appropriately? 

· Is there sufficient time for feeding? 

· Are there oral motor or swallowing difficulties (eg, does the child have an intolerance for foods of certain textures? Is feeding prolonged)? 

· Does the caretaker permit age-appropriate autonomy and messiness? 

· What is the tone of the feeding interaction for the child? For the caregiver (eg, pleasant? relaxed? stressful? hurried)? 

· Is the child easily distracted during feeding? 

· Is the child fed in front of the television? 

· Is the caretaker irritable, punitive, depressed, disengaged, or intrusive? 

· Is the child apathetic, irritable, noncompliant, or provocative?

LABORATORY EVALUATION — Laboratory evaluation for organic disease should be guided by the signs and symptoms found in the initial evaluation. A careful history and physical examination in the child with FTT may suggest clues to an organic disease (table 4 and table 5). (See 'Medical history' above and 'Examination' above.)

Laboratory studies that are not suggested on the basis of the initial history and examination rarely are helpful. One study revealed that only 1.4 percent of the laboratory studies performed in evaluating children with FTT were useful diagnostically [30]. Simple routine testing, including complete blood count, urinalysis, blood urea nitrogen, electrolyte levels, and lead testing, is appropriate.

In children with severe malnutrition (table 3), additional laboratory evaluation may include albumin, alkaline phosphatase, calcium, and phosphorous to assess protein status and the presence of biochemical rickets [7]. (See "Laboratory and radiologic evaluation of nutritional status in children", section on 'Laboratory evaluation of undernutrition' and "Overview of rickets in children", section on 'Laboratory findings'.)

DIAGNOSTIC IMAGING — Diagnostic imaging studies should be guided by the signs and symptoms found in the initial evaluation. Studies that may be helpful in identifying organic problems contributing to FTT include upper gastrointestinal series with small bowel follow-through, studies of swallowing function, and radionuclide gastric emptying scans.

INFORMATION FOR PATIENTS — Educational materials on this topic are available for patients. (See "Patient information: Poor weight gain in infants and children".) We encourage you to print or e-mail this topic review, or to refer patients to our public Web site, www.uptodate.com/patients, which includes this and other topics.

SUMMARY AND RECOMMENDATIONS
· There is no consensus regarding the definition of failure to thrive (FTT), nor how long a growth concern should exist before a child meets criteria for FTT. (See 'Failure to thrive' above.) However, FTT may be attributed to a child with any of the following:

· - Weight <5th percentile for age and sex on more than one occasion 

· - Weight <80 percent of ideal body weight for age and sex 

· - Weight that is depressed in proportion to height 

· - A weight trajectory that crosses two or more major percentile lines over time 

· - A rate of daily weight gain less than expected for age (table 2)

· Infants and young children with genetic short stature, constitutional growth delay, prematurity, or intrauterine growth restriction who have appropriate weight for length and normal growth velocity are not considered to have FTT. (See 'Failure to thrive' above.)

· The underlying cause of FTT is insufficient usable nutrition: inadequate dietary energy intake, inadequate nutrient absorption, or increased energy requirements (table 1). (See 'Etiology' above.)

· Nutritional deprivation in infancy may be related to severe, irreversible developmental deficits and behavior problems. (See 'Overview' above and "Management of failure to thrive (undernutrition) in children younger than two years", section on 'Prognosis'.)

· The goal of the evaluation of a child with FTT is to identify the potential contributing factors so that each one may be addressed systematically. The involvement of a dietitian, occupational or speech therapist, social worker, and/or developmental and behavioral pediatrician can be helpful in gathering this information and formulating a management plan. (See 'Overview' above.)

· The medical history should include symptoms of clinically subtle medical conditions that contribute to FTT (table 4), pre- and perinatal history, past medical history, and family history (including height and weight of parents and siblings). (See 'Medical history' above.)

· Detailed information regarding nutritional intake and feeding should be obtained, including information related to the duration of mealtimes, the type of food, and the quantity of food consumed (table 6). (See 'Diet and feeding' above.)

· The psychosocial history should include an assessment of psychosocial stressors and family strengths and resources. (See 'Psychosocial' above.)

· Children with FTT should undergo formal developmental and behavioral testing. (See 'Development and behavior' above.)

· Physical examination should be performed with particular attention to signs of genetic disorders, organic disease, malnutrition (eg, vitamin deficiencies), and child abuse or neglect (table 5). (See 'Examination' above.)

· Valuable information is obtained through observation of the interaction of the child with the guardian or parent, particularly during feeding. (See 'Simple observation' above.)

· Laboratory and imaging evaluation for organic disease should be guided by the information obtained by history and physical examination. (See 'Laboratory evaluation' above and 'Diagnostic imaging' above.)
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