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Childhood obesity

Childhood obesity has become one of the more alarming nutritional problems
plaguing the American population, with estimates as high as 25% of all children
being obese. Aside from obesity’s associated risks, there are psychosocial and emo-
tional burdens carried by obese children as well. Clinicians are encountering
many of these children in their clinics everyday for other reasons and yet are fail-
ing to address the issue of obesity. The problem is not so much that physicians
are not recognizing it, but rather that they are ignoring it, especially if the par-
ent or child is unaware that there is a problem. Unfortunately, much controver-
sy exists regarding the treatment of childhood obesity. This article attempts to sort
through the myriad issues surrounding childhood obesity and to dispel some of
the rumors and myths surrounding this subject.
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It is estimated that as many as 25% of
all children are obese.l Obesity is
defined as an excess of body fat over a
particular norm. Multiple ways exist to
quantify this entity. One of the more
popular ways to measure obesity in chil-
dren is by the combination of triceps
and subscapular measurements and
weight for a particular height measure-
ment.2 Triceps and subscapular skinfold
measuring greater than the 80th per-

centile and weight for height measuring:

more than the 70th percentile for age and
sex are defined as obesity in children.2-s
These measurements are generally done
using caliper measurements of skinfold
thickness.4 Adolescents are measured
the same as adults, wherein excess body
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fat being more than 20% of total body
weight in males or more than 30% of the
total body weight in females is defined as
obesity.2

Other ways to measure body fat is
through the use of the body mass index
(BMI, or Quetelet’s index of body
weight).# The BMI is calculated by divid-
ing the weight in kilograms by the height
in square millimeters (or weight in
pounds multiplied by 705, then divided
by the height in inches). A BMI equal to
or greater than 30 in both males and
females equals obesity.6

Incidence

In the United States, 15% to 20% of all
school-aged children are considered
obese.2 In the past few decades, the
prevalence of obesity among children
and adolescents has significantly in-
creased.” This increase is seen among all
races and both sexes,$ although it is seen
most often in pubertal girls.# In recent
years, there has been greater than a 95%
increase in extreme obesity in children
between the ages of 6 and 11 years! and
more and more obesity is seen in children

at younger ages.? In the United States,
obesity is more common in the minori-
ty population, especially among Native-
American and Hispanic adolescent girls,
and the African-American population.10

Risk factors and
pathophysiology of obesity

It is well known that both genetics and
environment play important roles in the
pathogenesis of obesity. Obesity origi-
nates in the chronic energy imbalance
between energy intake and energy expen-
diture.6 The energy balance equation is
as follows:

Energy intake — energy expenditure
= Change in energy storesé

Daily energy expenditure has three
major components:
[] basal metabolic rate,
[] thermic effect of food, and
[] the energy cost of physical activity
(broken down to 70%, 10%, and 20%
to 40% of daily energy expenditure,
respectively).6

If energy intake exceeds energy expen-
diture, the extra calories are stored and
weight gain results as body fat stores
increase.! Obesity results from an in-
crease in the number of adipocytes, or
increase in size of adipocytes, or a com-
bination of both.4 Once formed, the
number of adipocytes cannot be dimin-
ished.4 It is postulated that this fact is the
reason persons with childhood-onset
obesity have difficulty losing weight.4
Theoretically, excess energy intake of
100 kcal/d will result in a 10-pound
weight gain in 1 year.!1

There are various explanations for
the positive energy balance in obese chil-
dren. It was proposed that obese chil-
dren eat more, exercise less, and have
lower energy expenditures than their
leaner counterparts.l4 However, stud-
ies have shown just the opposite: obese
children actually eat less, exercise the
same, and have equal or higher resting
energy expenditure than leaner chil-
dren.1,11 However, confirmatory stud-
ies are lacking, and there is some evi-
dence that obese children tend to
underreport what they actually con-
sume.10
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Genetic factors

As mentioned earlier, genetics and envi-
ronment both play a part in the patho-
genesis of obesity. However, these two
seemingly distinct entities are actually
hard to separate as members of the same
family not only share the same genes,
but also share the same kind of envi-
ronment (including diet, exercise, cul-
tural beliefs, and lifestyle) that may lead
to obesity.46 Stunkard and associates, 12
in their study of twins, brought up apart
or together, found that around 70% of
the difference in BMI was secondary to
genetic factors whereas the remaining
30% was attributed to the environments
unique or “non-shared” by the twins.
Studies done on adopted children which
compared their BMI to that of their bio-
logic and adoptive parents show that
their weight is related more to that of
their biologic than to their adoptive par-
ents.6 Most of the studies emphasize that
genetics play the major role in the dif-
ferences in body weight within a rela-
tively stable and uniform environment.6
Studies have shown that if both parents
are obese, the child has an 80% chance
of becoming obese.?

There also seems to be a critical peri-
od during fetal development that might
predispose the child to obesity. In a study
of pregnant women who were exposed
to famine, these women’s children were
found to have a higher incidence of obe-
sity if their mothers were exposed to
famine during the first two trimesters
of pregnancy as opposed to the last
trimester or the first 3 months of life of
the infant.!1 Therefore, what the fetus is
exposed to in the first few months of
pregnancy may have an effect on later
chances of obesity.

Environmental factors

Some of the environmental factors that
play a role in obesity are the psychoso-
cial factors—including level of income,
education, and diet.10 The lower the
income and level of education, the high-
er the risk of obesity (especially among
white women).10 Dietary fiber intake
seems to have an inverse correlation with
obesity. Obesity is found to be rare in
countries where dietary fiber intake is

high.10 But whether the scarcity of obese
people in these countries is related to
the high-fiber diet, or if its the increased
physical activity found in these coun-
tries coupled with the low-fat content
of their national diet (instead of the high-
er fiber content per se) remains to be
proved.10

Obesity has also been linked to phys-
ical inactivity, but results are still incon-
clusive. A study by Wolf and colleagues!3
looked at race- and age-related differ-
ences in activity, inactivity, and obesity
among a multiracial sample of girls in a
northeastern town. They found sub-
stantial differences with regard to phys-
ical activity by ethnicity, with Asians
and Hispanics found to be the least phys-
ically active. Physical activity also varied
by age in that total and strenuous activ-
ity decreased with age. Obesity was
found to be highest in blacks and lowest
among Asians. This age- and ethnicity-
related variation seen with obesity may
be related to cultural differences in the
perception of physical activity and obe-
sity.13 For instance, Asians and Hispan-
ics may not view strenuous physical
activity as womanly, or they may view
academics as more important than being
physically active.13

There has been shown to be a weak
to moderately significant association
between both a rapid weight and height
gain in middle childhood and several
temperamental characteristics.14,15 These
temperamental characteristics may in-
clude distractability, as well as changes
in activity, adaptability, mood, and atten-
tion span.1s

Incidence of obesity also varies by
geographic location. More obesity is
found in the northeastern areas of the
United States compared with the mid-
west, south, and western portions of the
country, and within each region, the
prevalence of obesity varies by season.16
Thickly populated urban areas show
increased numbers of children compared
with rural and suburban areas.16 For
example, inner-city school children seem
to have an increased incidence of obesi-
ty.3

It is theorized that the availability
and pricing of low-caloric—type foods

such as fruits and vegetables are depen-
dent on the region, season, and popula-
tion density and this situation may con-
tribute to the regional variations seen
with obesity.16 In African-Americans,
the socioeconomic level and race are sig-
nificant factors in determining their nutri-
tional status.17 The lower the socioeco-
nomic level, the higher the risk for
obesity.3 Thus, the trend seems to be to
shift away from a problem of malnutri-
tion to a problem of overnutrition3 and
in essence, poor nutrition. Children in
impoverished communities may lack
access to high-quality foods secondary to
economic hardships, and their physical
activities may be limited to smaller areas
where it is safe to play—areas that are
debris- and violence-free.3 Furthermore,
lack of after-school programs and phys-
ical activities can lead children to spend
more time in energy-conserving types of
activities such as television viewing.13,7,18
Therefore, when children come into the
physician’s office with signs of obesity,
an assumption of good nutrition should
not be made as the obesity could very
well result from poor nutrition.
Numerous studies have been done
trying to discover connections between
childhood obesity and television watch-
ing. Television viewing has been linked
to obesity because of the fact that chil-
dren who watch television may spend
less time doing energy-intensive types of
physical activity and eat increased
amounts and more of the unhealthy
types of foods, such as those advertised
on television.17,1821 One study suggests
that it is the decreased activity levels that
may be attributable to television watch-
ing that is the cause of the increase in
obesity in children because studies show
that energy intake among children and
adolescents have not changed,” whereas
the number of hours spent watching tele-
vision has been on the upswing.
Studies have also shown that the
metabolic rate or resting energy expen-
diture was lowered significantly in chil-
dren who watch television!,22 and that
direct correlation exists between televi-
sion watching and the prevalence of obe-
sity among children and adolescents.23 It
is estimated that each hour of television
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correlates with a 2% increase in the
prevalence of obesity.23

Despite the overwhelming data link-
ing obesity and television watching, there
is still some question with regard to
whether it is television viewing that caus-
es obesity or if obese children just watch
television more.10

Parental lifestyle was also found to be
significant predictors of their children’s
body weight. One study showed that
children of retired military personnel
were more likely to be obese compared
with children whose parents were still on
active military duty.8 Lack of pressure in
keeping fit, dietary changes, and lifestyle
changes may contribute to this finding.

Obviously, obesity is a complex and
multifactorial disease in which more
than one factor comes into play. Thus,
as clinicians, we need to identify those
factors that are modifiable—particular-
ly diet, physical activity, and television
watching—and counsel families regard-
ing keeping physically fit, eating well-bal-
anced meals, and encourage more fam-
ily-oriented activities to encourage
maintenance of an appropriate weight.

Complications of obesity
Childhood obesity is associated with a
number of documented health risks.
One of the most important is the car-
diovascular risk.24 More than 90% of
obese adolescents have hypertension
with elevated serum triglyceride levelss,
lowered high-density-lipoprotein (HDL)
cholesterol levels, and increased total
cholesterol levels.2.16.25 It is thought that
hypertension stemming from obesity is
due to selective insulin resistance226 and
that blood pressure in childhood is pre-
dictive of blood pressure in adulthood.27
Obesity is also the main cause of hyper-
triglyceridemia in children without any
other risk factors or conditions that may
cause secondary hypertriglyceridemia.2.26
Other associated health risks of obe-
sity, aside from increased blood pres-
sure,26 are non-insulin-dependent dia-
betes mellitus, stroke, coronary heart
disease, gallstones, gout, and some types
of cancers, including breast and endome-
trial cancers.4.6,1627 It is also estimated
that 80% of obese adolescents go on to

become obese adults,28 but only a weak
correlation exists between obesity in
early childhood and obesity in adult-
hood.4,11,29

Dermatologic disorders (such as
acanthosis nigrans, intertrigo, and fragili-
tas cutis inguinalis),4 orthopedic injury
(such as slipped capital femoral epi-
physes and Blount’s disease), psychoso-
cial developmental morbidity,16 and
decreased exercise tolerance are also
other problems associated with child-
hood obesity.28,30 Menstrual abnormal-
ities that can be associated with obesity
include anovulation and polycystic
ovaries by influences on estrogen syn-
thesis or storage.s.8

Perhaps the most important compli-
cations of childhood obesity, however,
are the intangible ones—that of the emo-
tional and psychosocial effects of obesity.
Obese children are least likely to be
befriended by preschoolers,!6 and they
have poor self-image, and feelings of
inferiority and rejection.4 Cultural mes-
sages of inferiority and negative self-

-image do not become internalized until

the child reaches adolescence.11,16 This
may be one of the more important rea-
sons childhood obesity should be pre-
vented. The emotional scars that these
children may carry can last throughout
their adult life and influence the way
they think and perceive themselves.

Diagnosis

After evaluating the obese child through
a detailed history and physical exami-
nation, and assessing the risk factors
for obesity, the pathologic causes of
obesity —because of their other medical
sequelae—need to be ruled out first.4
Pathologic causes of obesity include
endocrinopathies such as hypothy-
roidism, Cushing syndrome, and hyper-
insulinism, as well as congenital syn-
dromes such as Prader-Willi syndrome.#
Note that less than 5% of obese children
will have a pathologic cause for their
obesity; the majority will have exoge-
nous obesity.4 Important risks for obe-
sity include parental obesity, weight for
height greater than the 75th percentile,
weight for height increasing two per-
centiles, or a poor feeding relationship.?

If the child otherwise has a negative his-
tory for an endocrine disorder, no ab-
normal findings at physical examina-
tion, and has maintained a growth rate
for height greater than the 50th per-
centile without any signs of an endo-
crinopathy, a diagnosis of exogenous
obesity could be substantiated without
laboratory studies.4 Laboratory studies
need to be performed only if growth
failure, delayed development, persistent
hypertension, headaches, or a family
history of hypercholesterolemia or car-
diovascular disease is present.

Management of obesity

An obese child with a family history of
obesity may be at increased risk for the
development of adult obesity compared
with the obese child with a negative
family history for obesityl! and thus
may warrant a more aggressive ap-
proach to prevention and treatment.
Early detection and prevention there-
fore is very crucial, as once obesity is
established, it is often not amenable to
treatment.4.30 The earlier obesity is rec-
ognized, the easier it is to intervene.30
Davis and associates,30 in 1994, showed
that “treatment early and often may be
best.” Assessment for childhood obesi-
ty begins on the first visit to the physi-
cian’s office.4 All children seen in the
physician’s office should have regular
weight checks, with weights for height
plotted on the growth charts.4 Regular-
ly plotting weights, inquiring about
dietary and feeding practices, and
addressing problems as they occur make
prevention and treatment more effec-
tive.30

Prevention

When the patient presents with early
signs of obesity, the family should be
counseled regarding methods for pre-
venting obesity.4 At birth, only empha-
size positive feeding practices as obesi-
ty in infancy has no correlation with
adult obesity.? At the same time, coun-
sel parents about when to start solid
foods and how to avoid force-feeding
infants. The clinican should consider
delaying introduction of solid foods until
the child reaches 4 to 6 months of age?
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and encourage mothers to breastfeed
for as long as possible.4 The parents
should be counseled to never restrict fat
in the diets of infants and young children;
restricting fat to approximately 30% of
the calories is acceptable only after the
child reaches 2 years of age.29 The par-
ents should also be counseled to never
give skim milk to children younger than
2 years+9 and not to use food as a paci-
fier, reward, or punishment.4

At 1 year of age, children can be
switched from infant formula to cow’s
milk and other beverages.” When the
child is between 18 months and 3 years
of age, the clinician should remind par-
ents that child-sized portions are approx-
imately a quarter to one third of an adult
portion, or one tablespoon per year of
age.? Sixteen ounces of milk with an
ounce of meat per day will provide the
necessary amount of protein for a child
1 to 3 years of age.9 The clinician should
closely monitor the child for any dis-
proportionate weight increases between
the ages of 1 and S years of age as this
is the time when the tendency for obesity
begins to appear.?

For older children, a good starting
point will be to advise parents to limit
dietary fat to around 35% of the total
calories consumed by switching to low-
fat—content foods and cutting down on
high-calorie snacks.16 Regularly coun-
sel families about avoiding junk food,
cutting the fat, and increasing fiber
intake.4 With the possible association
between television viewing and obesity,
the clinician should also counsel parents
about limiting the number of hours their
children watch television.16 Practical
advice to relay to parents is to limit tele-
vision viewing to a maximum of 1 to 2
hours per day.

Treatment

Once the diagnosis of obesity has been
established, the child can begin a more
structured approach to losing weight.
There are four basic approaches to the
management of childhood obesity. They
are prevention (discussed previously),
weight loss, exercise, and behavior mod-
ification.2.30,10 Following is an outline
of each of the major points:

Weight loss

Weight loss alone will decrease the car-
diovascular risks by its associated de-
crease in blood pressure and correction
of lipid abnormalities.2.24¢ However,
induced weight loss in children is still
somewhat controversial as the long-term
effects and safety of caloric restriction
in growing children is still being debat-
ed.10 One study looked at the effect of
weight loss by obese children aged 6 to
12 years on their long-term growth, and
it was found that reduced-energy diets
did not affect their long-term growth
significantly.31 However, for some grow-
ing children, weight loss might be unde-
sirable. For instance, adolescents, in par-
ticular, have a tendency to have poor
diets, poor nutrition, and are at a criti-
cal time for growth spurts, so it is very
difficult to estimate what kind of energy
and nutritional needs they have.s,9 There-
fore, maintaining the weight for a few
months or decreasing the rate of weight
gain might be more beneficial for such
children.42 This maintenance can be
accomplished by avoiding snacking, fast-
food meals, and fad diets. Teens need
to be warned 7ot to purchase over-the-
counter diet pills, as well.

The appropriate diet is a low-fat, low-
salt diet. Fat in the diet should be de-
creased to about 35% of the total calo-
ries consumed.16 A high-fiber diet should
not be the main modality for weight
control as studies confirming that a low
fiber diet is a cause of obesity are still
lacking.10 The most recent recommen-
dation for daily dietary intake (DDI) of
fiber for children is as follows: The range
of grains of fiber for children aged 3 to
20 years equals the child’s age plus a
minimum of 5, or a maximum of 10
(for example, 7 g/d to 12 g/d for a 2-
year-old) until the age of 20; thereafter,
the recommended DDI is 25 g/d to 35
g/d.31,32 The diet should also include
enough protein, carbohydrate, miner-
als, fat, and vitamins to meet the child’s
growing needs.4 Adolescent weight
reduction diets should not go below
1200 calories/d to provide adequate vita-
mins and nutrients for normal growth
and development.2 This is where family
support can be helpful. If the whole fam-

ily adjusts its diet, the child will have an
easier time altering his or her own eating
habits.4 Rocchini2 recommends putting
the child on a 2-week trial diet first and,
if he or she is successful, he or she is
likely to benefit from a weight loss pro-
gram.2 If the patient fails to lose weight,
the family and child are counseled and
told to return in 3 to 6 months if moti-
vation changes.2

Children on a weight loss program
are to be checked as frequently as every
2 weeks. This schedule enables the care-
giver to check for problems (such as
delayed growth and development) as
they occur, promote motivation, and
offer ongoing support.

In regard to medications, the anorect-
ic drugs or chorionic gonadotropins do
not have a place in the treatment of
childhood obesity.4 Parents need to be
informed that these drugs are danger-
ous and do not work. For physicians
who insist on using these drugs, they
must be reminded that phentermine and
fenfluramine are not recommended for
children less than 12 years of age.33

Last, surgery, it is thought, has no
place in the management of childhood
obesity.24

Exercise

The obese child is encouraged to exercise
for 30 to 60 minutes, 3 days a week.2 On
each clinic visit, the clinician should
always ask about what kind of physi-
cal activity the child engages in. The
practitioner should encourage the child
to spend less time watching television
as limiting television viewing will indi-
rectly cause less snacking and less inac-
tivity.7 Family-oriented type of physical
activities again are more helpful as this
increases compliance.

Behavioral modification

When behavior modification is avail-
able, the child involved in a weight loss
program should also be involved in this
modality. The child should attend class-
es designed to promote good nutrition,
record keeping, and provide reinforce-
ment of altered behavior.2 This approach
helps the child accept responsibility for
his or her eating behavior and be aware
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of current habits.2 Clinicians also play
critical roles in fostering compliance.
Regular and frequent follow-up visits
by a caring, sympathetic health profes-
sional are helpful in reinforcing motiva-
tion.416

Family support is very critical to give
the child structural support and provide
appropriate reinforcement as the child
makes dietary and lifestyle changes.2,9
Most families are aware of the child’s
problem, but some families, owing to
internal conflicts and family dynamics,
may be hesitant to talk about the prob-
lem, or may even be defensive about it,
especially if one or both parents are
obese themselves.!! One must never exert
undue pressure or impose personal
beliefs onto the family as to do so might
jeopardize what the physician is trying to
achieve. Programs that target the whole
family (both parent and child) are more
likely to succeed than programs target-
ed at the child alone.11,16 However, as
with anything to do with the child, if
the child does not lose weight, or refus-
es to lose weight, no diet or weight loss
program will lose the weight for him or
her.2 At this point, the clinician should
help the child see the importance of striv-
ing for good health, help the child to
like and accept himself or herself, and
help the parents to do the same.?

Last, obesity that does not respond to
outpatient therapy or the presence of
underlying medical problems or psy-
chological problems constitutes indica-
tions for referral to special services.30

Comment

Obesity has become one of the more
important nutritional and health con-
cerns affecting the pediatric population,
but most clinicians are still not very vig-
ilant about screening for it. It is time
that physicians start recognizing and
detecting this segment of our patient
population. Childhood obesity is a very
complex and multifaceted disease. Many
health risks are associated with obesity,
not forgetting the stigma that accompa-
nies it as the child goes through the
already difficult process of growing up.
It is the clinician’s job to provide the
necessary surveillance for early signs of

obesity and prevent this condition from
advancing by instituting the good dietary
and behavioral changes necessary to
maintain this lifestyle. By providing reg-
ular, frequent, ongoing support and
allowing the family to participate in all
aspects of care, the goal of preventing
and managing obesity can be accom-
plished. This is one of the very few
instances in which intervention in child-
hood has very significant effects in
decreasing adult morbidity and mortal-
ity, and one that should be taken advan-
tage of. Clinicians should not miss this
great opportunity to stop this very pre-
ventable condition from becoming an
adult disease.
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Training osteopathic geriatric
academicians: Impact of a model
geriatric residency program

THOMAS A. CAVALIERI, DO; PAMELA BASEHORE, MPH;
ELYSE PERWEILER, RN, MPP; ANITA CHOPRA, MD

The need for osteopathic geriatric academic leaders who are educators and
researchers is well recognized. The University of Medicine and Dentistry of
New Jersey—School of Osteopathic Medicine’s Geriatric Residency Program, a fed-
erally funded Faculty Training Project in Geriatric Medicine and Dentistry, has
served as a model program in the osteopathic medical profession since its incep-
tion in 1989. Targeting internal medicine and family medicine physicians inter-
ested in academic careers in geriatrics, the program promotes interdisciplinary train-
ing, which develops clinical, research, and teaching/administrative skills.

A survey of program graduates assessed their perceptions about the field of
geriatrics and the impact of training on career choice and level of satisfaction.
Results indicated that 100% of the former trainees entered the field of geri-
atrics; 57% hold full-time faculty appointments at an osteopathic medical school,
and 43% practice as clinical geriatricians. Of those in an academic setting, all
taught medical students and housestaff and were involved in research. All the
respondents were satisfied with their career choice, although 71% indicated
that a higher salary and greater respect for the discipline would further enhance
their satisfaction. Greater than half perceived a need for additional geriatricians
and ranked complexity of care, lower salaries, inadequate reimbursement, and
indebtedness after medical school as significant barriers to entering the field.

This program has been successful in training academic geriatricians, it has cre-
ated role models for students, and it has responded to the shortage of osteopathic
academic and clinical geriatricians. Financial incentives and reimbursement that
is commensurate with complexity of care would serve to attract more trainees to
this important primary care discipline.

(Key words: Geriatric fellowship training, geriatric education, academic geri-
atric medicine, faculty development in geriatrics)

Much has been written during the
past two decades regarding the
healthcare needs of the geriatric popu-
lation in the United States. Several factors

have brought this issue to the attention
of healthcare academicians, public pol-
icy makers, and the community at large.
Among these factors are:
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