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TABLE 415e-2 A Comparison of Syndromes of Obesity—Hypogonadism and Mental Retardation
Syndrome
Feature
Inheritance
Stature
Obesity

Craniofacies

Limbs

Prader-Willi
Sporadic; two-thirds have
defect
Short
Generalized
Moderate to severe
Onset 1–3 years
Narrow bifrontal diameter
Almond-shaped eyes
Strabismus
V-shaped mouth
High-arched palate
Small hands and feet
Hypotonia
1° Hypogonadism

Other features

Enamel hypoplasia
Hyperphagia
Temper tantrums
Nasal speech
Mild to moderate

Mental retardation

Ahlstrom’s
Autosomal recessive

Cohen’s
Probably autosomal
recessive
Short or tall

Carpenter’s
Autosomal recessive

Normal; infrequently
short
Generalized
Early onset, 1–2 years

Normal; infrequently
short
Truncal
Early onset, 2–5 years

Truncal
Mid-childhood, age 5

Truncal, gluteal

Not distinctive

Not distinctive

High nasal bridge
Arched palate
Open mouth
Short philtrum

Acrocephaly
Flat nasal bridge
High-arched palate

Polydactyly

No abnormalities

Hypotonia
Narrow hands and feet

1° Hypogonadism

Hypogonadism in males
but not in females

Normal gonadal function
or hypogonadotropic
hypogonadism
Dysplastic ears
Delayed puberty

Polydactyly
Syndactyly
Genu valgum
2° Hypogonadism

Normal intelligence

Mild

Pathogenesis of Common Obesity Obesity can result from increased
energy intake, decreased energy expenditure, or a combination of the
two. Thus, identifying the etiology of obesity should involve measurements of both parameters. However, it is difficult to perform direct and
accurate measurements of energy intake in free-living individuals; and
the obese, in particular, often underreport intake. Measurements of
chronic energy expenditure are possible using doubly labeled water or
metabolic chamber/rooms. In subjects at stable weight and body composition, energy intake equals expenditure. Consequently, these techniques allow assessment of energy intake in free-living individuals. The
level of energy expenditure differs in established obesity, during periods of weight gain or loss, and in the pre- or postobese state. Studies
that fail to take note of this phenomenon are not easily interpreted.
There is continued interest in the concept of a body weight “set
point.” This idea is supported by physiologic mechanisms centered
around a sensing system in adipose tissue that reflects fat stores and a
receptor, or “adipostat,” that is in the hypothalamic centers. When fat
stores are depleted, the adipostat signal is low, and the hypothalamus
responds by stimulating hunger and decreasing energy expenditure to
conserve energy. Conversely, when fat stores are abundant, the signal
is increased, and the hypothalamus responds by decreasing hunger and
increasing energy expenditure. The recent discovery of the ob gene,
and its product leptin, and the db gene, whose product is the leptin
receptor, provides important elements of a molecular basis for this
physiologic concept (see above).
What Is the Status of Food Intake in Obesity? (Do the Obese Eat More Than the
Lean?) This question has stimulated much debate, due in part to the
methodologic difficulties inherent in determining food intake. Many
obese individuals believe that they eat small quantities of food, and this
claim has often been supported by the results of food intake questionnaires. However, it is now established that average energy expenditure
increases as individuals get more obese, due primarily to the fact that
metabolically active lean tissue mass increases with obesity. Given the
laws of thermodynamics, the obese person must therefore eat more
than the average lean person to maintain their increased weight. It may
be the case, however, that a subset of individuals who are predisposed
to obesity have the capacity to become obese initially without an absolute increase in caloric consumption.

Normal

Slight

What Is the State of Energy Expenditure in Obesity? The average total
daily energy expenditure is higher in obese than lean individuals when
measured at stable weight. However, energy expenditure falls as weight
is lost, due in part to loss of lean body mass and to decreased sympathetic nerve activity. When reduced to near-normal weight and maintained there for a while, (some) obese individuals have lower energy
expenditure than (some) lean individuals. There is also a tendency for
those who will develop obesity as infants or children to have lower resting energy expenditure rates than those who remain lean. The physiologic basis for variable rates of energy expenditure (at a given body
weight and level of energy intake) is essentially unknown.
Another component of thermogenesis, called nonexercise activity
thermogenesis (NEAT), has been linked to obesity. It is the thermogenesis that accompanies physical activities other than volitional exercise
such as the activities of daily living, fidgeting, spontaneous muscle
contraction, and maintaining posture. NEAT accounts for about
two-thirds of the increased daily energy expenditure induced by overfeeding. The wide variation in fat storage seen in overfed individuals
is predicted by the degree to which NEAT is induced. The molecular
basis for NEAT and its regulation is unknown.
Leptin in Typical Obesity The vast majority of obese persons have
increased leptin levels but do not have mutations of either leptin or its
receptor. They appear, therefore, to have a form of functional “leptin
resistance.” Data suggesting that some individuals produce less leptin
per unit fat mass than others or have a form of relative leptin deficiency
that predisposes to obesity are at present contradictory and unsettled.
The mechanism for leptin resistance, and whether it can be overcome
by raising leptin levels or combining leptin with other treatments in
a subset of obese individuals, is not yet established. Some data suggest that leptin may not effectively cross the blood-brain barrier as
levels rise. It is also apparent from animal studies that leptin-signaling
inhibitors, such as SOCS3 and PTP1b, are involved in the leptinresistant state.
PATHOLOGIC CONSEQUENCES OF OBESITY
(See also Chap. 416) Obesity has major adverse effects on health.
Obesity is associated with an increase in mortality, with a 50–100%
increased risk of death from all causes compared to normal-weight
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