Childhood Obesity

Learning objectives:

1. To recognize the importance of childhood overweight/obesity as a critical child health issue, understand causes, and identify risk factors

2. To understand what BMI is and how it is used

3. To understand issues of screening and management

4. To develop an appropriate healthy lifestyles promotion intervention for your practice.

GR, a 3 year, 2 month old boy, is your first patient of the morning.  He is here for his annual physical.  You note that the medical assistant has checked his height and weight; he weighs 20 kg (44.4 lbs) and is 104 cm (40.9 inches) tall.

1.  What is GR’s BMI?  What is his weight status?

BMI, or body-mass index, is a measure used to approximate body fat. It is not a perfect measure and cannot differentiate between lean body mass and fat body mass.  So Arnold Schwarteneger is obese according to his BMI.  However, it is reasonably convenient to ascertain a BMI and in most cases, provides a good approximation.

BMI equals weight (in kilos) divided by the square of height (in cm) x10,000.

Or…BMI equals weight (in lbs) divided by the square of height (in inches) x703.

Because distribution and normal proportion of body fat change as children grow, need to look at age and gender specific percentiles.

This can be done by plotting on normograms, or by using on-line BMI calculators, such as:  http://apps.nccd.cdc.gov/dnpabmi/Calculator.aspx  [this site uses old terminology; see below].

The terminology used can be confusing.  Approximately 5 years ago, in an attempt to de-stigmatize the issue, avoid the term “obese,” and potentially protect children’s self esteem, the CDC recommended using the following terminology when classifying children’s weight:

BMI 5th to <85th percentile for age, gender ( normal weight

BMI 85th to <95th percentile ( at risk for overweight

BMI 95th percentile or greater ( overweight

However, this terminology is confusing and not clinically useful.  Experts argue that the term “overweight” does not reflect the serious clinical implications.  Newer guidelines now recommend:

85th to <95th percentile(overweight

95th percentile or greater( obese

>99th percentile( severely obese (to identify children at high risk for complications)
You will, unfortunately, still see the old terminology being used.

Of note, the US Preventive Services Task Force recently published a recommendation statement that “the evidence is insufficient to recommend for or against routine screening for overweight in children and adolescents as a means to prevent adverse health outcomes.”  The USPSTF uses particularly stringent criteria in determining their recommendations, so this is not to say we should do nothing.  There is no evidence that screening is a bad idea, but we need to be aware that there is not good evidence to support universal screening (i.e. checking BMI’s on all our patients).  We don’t know for sure that we are doing more good than harm by screening.  Given the prevalence and importance of the problem, we cannot do nothing. But we should understand the limitations of current practice.

GR’s BMI is 18.5, which places him at the 96th percentile for gender and age.  He is obese.

GR’s mother is appalled to hear you call her robust child “obese.” She believes he is healthy and looks like all his friends.

2.  What is the prevalence of childhood obesity? What is the etiology? Risk factors?

Approximately 17% of children in US were considered obese in 2003.  This is a marked increase compared to approximately 5% in 1970.  Overall, there are higher rates in relatively poor and minority children but there is some variation in sub-groups.  Urban Latinos are noted to have particularly high overall rates of obesity.  In schools in Northern Manhattan in which we measured BMI’s, we found nearly 50% of students were overweight or obese; these numbers are consistent with a recent Department of Health assessment.

See CDC maps:  http://www.cdc.gov/nccdphp/dnpa/obesity/trend/maps/ for a remarkable visual!

Etiology:  Although there is a genetic component and there are hormonal influences (leptin, gherlin, adiponectin influence appetite, satiety, body fat distribution) that contribute to the determination of an individual’s weight, the rapid increase in prevalence over such a short period of time cannot be attributable to a shift in genetics or in hormonal regulation.  Rather there has clearly been a change in the balance between individuals’ energy intake and energy expenditure. And because the change is so broad across the population, there must be broad social, cultural, and/or environmental influences at work. 

Some implicated culprits in the change in energy balance:

· Increase in sedentary activity (TV time, computer time, etc)

· Decrease in physical activity (daily activities less likely to require physical activity; emphasis on education outcomes in school at the expense of physical activity; perception of lack of safe play areas in communities; etc)

· Change in eating behaviors (super-size culture; more ready-to-eat and readily available high calorie foods and snacks; more eating outside the home; etc)

3.  What are the health sequelae?

Increased risk of complications during childhood, including:

· Diabetes type 2

· pseudotumor cerebri

· SCFE

· Steatohepatitis

· Cholelithiasis

· sleep apnea

· Blount’s disease. 

In addition, there are potentially psychosocial consequences, including poor self-esteem and poor acceptance by peer groups.

Increased risk of intermediate metabolic consequences during childhood: 

· insulin resistance

· elevated lipids

· increased blood pressure

· impaired glucose tolerance

Increased risk of worse health outcomes as an adult resulting from childhood obesity:

· Increased risk of obesity as an adult (especially for those overweight post-puberty, those with severe overweight [BMI >98 percentile], and younger obese children with one or more obese parents)

· Independent of adult weight, some evidence that children who were obese, particularly during critical periods, have increased risk of cardiovascular disease as adults.

GR’s mother is worried now.  She thought he was healthy, but now you are telling her all these things he might have.  She wants him tested for “everything.”  

4.  What is a reasonable approach to managing children who are overweight or obese for other medical issues? How do you assess GR?

Multiple sets of guidelines exist about what to do with a patient identified as overweight or obese in the clinical setting. In order to determine a reasonable approach (there is no right approach currently because there is little evidence), consideration should be given to basic principles of screening: 

Screening is done to identify exposure to a risk/disease-causing agent; to identify the presence of disease/condition before it is apparent; or to recognize complications or sequelae of disease.  BMI screening is done to identify the presence of a condition (overweight/obesity) that may not be clinically apparent.  Once the patient is identified as overweight or obese, any further testing is done to screen for sequelae or complications of that condition. A good screening test should meet the following criteria:

· Screening is being done for a problem that is important or serious to individual and/or community.

· An accepted treatment or intervention for problem to be identified by the screen exists.

· There is a significant pre-symptomatic stage of the disease.

· Early treatment of condition results in better outcomes than later treatment.

· Screening test is be suitable and acceptable (benefits outweigh risk and/or harm of performing test), and not too difficult to obtain.

· Sensitivity and specificity of the screening test are adequate.

· The cost of the screening program is reasonable given the benefit likely to be obtained.

Adapted from http://www.nt.gov.au/health/healthdev/health_promotion/bushbook/volume1/screening2.html 
The AAP and several other organizations recommend a step-wise approach, depending on the degree of overweight and the motivation of the child and family.  

Summary of AAP Recommendations:

1.  Identification:  using BMI

2. Assessment: 

· History, including growth curve, parental obesity, family history of obesity-related illness.

· Assessment of related behaviors, risks and attitudes (some suggestion that motivational interviewing techniques may be appropriate, but not a lot of literature to support this yet)

· Physical exam, with particular attention to the following:
Physical Examination Findings in Obesity Assessment and Possible Causes 
	System
	Findings
	Possible Explanations

	


	Anthropometric features
	High BMI percentile
	Overweight or obesity

		Short stature
	Underlying endocrine or genetic condition

	Vital signs
	Elevated blood pressure
	Hypertension if systolic or diastolic blood pressure >95th percentile for age, gender, and height on [image: image1.png]


3 occasions

	Skin
	Acanthosis nigricans
	Common in obese children, especially when skin is dark; increased risk of insulin resistance

		Excessive acne, hirsutism
	Polycystic ovary syndrome

		Irritation, inflammation
	Consequence of severe obesity

		Violaceous striae
	Cushing syndrome

	Eyes
	Papilledema, cranial nerve VI paralysis
	Pseudotumor cerebri

	Throat
	Tonsillar hypertrophy
	Obstructive sleep apnea

	Neck
	Goiter
	Hypothyroidism

	Chest
	Wheezing
	Asthma (may explain or contribute to exercise intolerance)

	Abdomen
	Tenderness
	Gastroesophageal reflux disorder, gallbladder disease, NonAlcoholic Fatty Liver Disease (NAFLD)

		Hepatomegaly
	NAFLD

	Reproductive system
	Tanner stage
	Premature puberty in <7-y-old white girls, <6-y-old black girls, and <9-y-old boys

		Apparent micropenis
	May be normal penis that is buried in fat

		Undescended testes
	Prader-Willi syndrome

	Extremities
	Abnormal gait, limited hip range of motion
	Slipped capital femoral epiphysis

		Bowing of tibia
	Blount disease

		Small hands and feet, polydactyly
	Some genetic syndromes


	From Pediatrics Dec 2007; 120 (suppl 4): S164-92


· Laboratory tests:

· Overweight child: lipid panel; fasting glucose beginning at age 10 years or puberty (only if 2 risk factors including family hx of diabetes; black, Hispanic or Native American; other related conditions such as PCOS, acanthosis nigricans, or cardiovascular risk factors); ALT/AST after 10 years old every other year

· Obese child: lipid panel; fasting glucose and ALT/AST every two years regardless of other risk factors  

3.  Prevention and Interventions for Treatment:
Most experts recommend not focusing exclusively, or even predominantly, on weight as an outcome.  Desired outcomes of both prevention and treatment/intervention efforts should be:

· Establishment of permanent healthy lifestyle habits and behaviors, regardless of weight loss, is good outcome because of the long-term health benefits.

· Improvement in medical conditions.

For those with BMI’s in the 5th to <85th percentile (normal weight), providers should focus on prevention including healthy lifestyles promotion for all children and families (see below). 
For those with BMI’s above the 85th percentile (overweight and obese chidren), the AAP recommends a Staged Approach to Treatment.  Patients should advance to next stage depending on BMI percentile, length of time and lack of change at current level, and also patient and family’s level of motivation. Briefly: 

Stage 1:  Prevention Plus

· Healthy lifestyles promotion (see below)

· More frequent monitoring by provider for motivated patients/families

· Improved BMI status as goal (rather than maintenance of healthy BMI)

Stage 2: Structured Weight Management

· Includes more specific eating and activity goals

· Daily eating plan and monitoring of diet and activity using logs

· Requires more highly trained providers (nutritionist or pediatrician trained; office staff members with motivational interviewing expertise, etc)

· Monthly office visits for monitoring

Stage 3: Comprehensive Multidisciplinary Intervention

· Structured program in behavior modification

· Involvement of a multi-disciplinary team (behavioral counselor, registered dietician, exercise specialist, in addition to primary care provider)

· Weekly visits for at least 8-12 weeks

Stage 4: Tertiary Care Intervention 

· Only for those severely obese, who understand possible risks and have failed other stages

· Should be willing to maintain physical activity and dietary recommendations of previous stage

· Include medications, very low-calorie diets, and/or weight control surgery

The AAP recommended algorithm is summarized in the following table:
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From Pediatrics Dec 2007; 120 (4): 164-192
GR’s mother wants to know what she should do right away for GR.  He also has two older siblings at home, who are normal weight.

5. What advice can you give about healthy lifestyles promotion?

Providers should focus healthy lifestyles promotion for all children and families (as prevention for children with normal BMI’s and as part of staged approach for overweight/obese children as outlined above).

The NYC Department of Health has adapted the Strang Cancer Prevention Foundation’s 8 Habits of Healthy Kids as their health promotion “message:”

· Spend at least one hour a day being physically active.

· Spend less than 2 hours a day watching TV and playing video and computer games.

· Eat at least 5 servings of fruits and/or vegetables per day.

· Snack on healthy foods and less junk food and sweets.

· Drink or eat at least 3 low fat dairy foods per day.

· Drink at least 2 glasses of water a day instead of soda.

· Eat less fast food and make healthier fast food choices.

· Eat smaller amounts—bigger is not better.

From http://www.healthychildrenhealthyfutures.org/8habits.htm
Providers should choose the two or three most relevant and/or feasible habits and encourage patients and families to make manageable steps towards achieving those.

GR’s mother has one last question.  She is worried that if GR is obese, does he have fat in his blood?  Do his siblings? She has heard that fat in the blood can cause heart attacks.

6. What do you tell her about cholesterol screening?

Dyslipidemias are strongly associated with coronary heart disease in adulthood, and early detection and intervention are effective in certain adult populations in preventing cardiovascular events. Clinical benefits of early detection and intervention have not been shown in children (again, no good evidence).

Screening potentially identifies 3 classes of dyslipidemia in children:

· Undiagnosed genetic dyslipidemia, such as familial hypercholesterolemia

· Undiagnosed dyslipidemia secondary to medical disease (e.g diabetes)

· Undiagnosed multifactorial dyslipidemia, often secondary to environmental factors (obesity, diet, etc)

Screening by family history is of limited value because family history may be incomplete and criteria for a positive vary widely. Also, family history only screens for one of the above three classes. Screening by family history has been shown to have many false-negatives.

In a recent statement, the US Preventive Services Task Force “concludes that the evidence is insufficient to recommend for or against routine screening for lipid disorders in infants, children, adolescents, or young adults” and is “unable to determine the balance between potential benefits and harms for routinely screening children and adolescents for dyslipidemia.”

If you do decide to screen:

· Total cholesterol and HDL cholesterol can be measured using non-fasting venous samples

· LDL cholesterol requires a fasting sample

· Need at least 2 measurements to verify that true values are within 10% of mean of measurements
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