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Regular pediatric care should focus on early obesity pre-
vention and healthy lifestyles and should include obesity 
screening with sensitive and culturally appropriate commu-
nication, beginning at age 2 years. North Carolina is a leader 
with its Eat Smart, Move More campaign and tools that can 
help pediatric care providers achieve greater self-efficacy.

The National Health and Nutrition Examination Survey 
(NHANES) for 2009-2010 found that 15% of children 

and adolescents in the United States aged 2-19 years were 
overweight, and an additional 17% were obese. Rates were 
significantly higher among nonwhite children: 39% of black 
and Hispanic children were overweight or obese, compared 
with 28% of white children [1]. 

North Carolina lacks a surveillance system that collects 
data on measured overweight and obesity among a sample of 
people representative of the state’s population as a whole, so 
it is difficult to compare our state with the rest of the nation. 
However, we do know that among low-income children in 
North Carolina, the rates of overweight (16.4%) and obesity 
(17.5%) are higher than among children in the nation as a 
whole, and that in some counties in North Carolina the pro-
portion of low-income children who are either overweight or 
obese approaches or even exceeds 50% [2]. Results of the 
North Carolina Child Health Assessment and Monitoring 
Program (CHAMP) survey show that a disparity between 
white children and minority children also exists in the state: In 
2011, 25% of white children aged 10-17 years were overweight 
or obese, compared with 39% of nonwhite children [3].

Why It Is Important to Address Childhood 
Overweight

Childhood obesity is stigmatized, and it increases the risk 
of having many health problems including type 2 diabetes, 
depression, metabolic syndrome, hyperlipidemia, hepatic 
steatosis (fatty liver), hypertension, sleep apnea, orthopedic 
problems, and adult obesity [4]. Fortunately, childhood also 
represents a window of opportunity during which overcom-
ing obesity eliminates those increased risks. Although those 
who were obese in childhood and remain obese in adulthood 
have a 5.4 times greater risk of type 2 diabetes than do those 

who have never been obese, those who reverse their obesity 
by adulthood have a risk level similar to that of those who 
have never been obese [5]. 

Excess body mass index (BMI)-years, which measures 
the extent and duration of excess weight, are comparable to 
pack-years in smoking. The higher the level of excess BMI-
years, the greater the self-reported incidence of diabetes [6]. 
It is important for clinicians to know that younger children 
are more likely than older children to change their behav-
ior if advised to do so by a clinician [7]. A recent study of 
intense obesity interventions in young children [8] showed 
that such interventions improved weight. All of these studies 
suggest the importance of addressing obesity early.

Weight Screening

Pediatricians are on the front lines of obesity prevention. 
An expert committee composed of representatives from 15 
professional organizations has called for pediatricians to 
assess obesity risk and to conduct BMI screening annually, 
providing obesity prevention messages for children who are 
not overweight and suggesting healthy lifestyle interven-
tions for those who are [9]. These recommendations have 
been echoed by First Lady Michelle Obama’s “Let’s Move!” 
campaign. Even the usually conservative US Preventive 
Services Task Force recommended in 2010 (reinforcing their 
2005 recommendation) that all children aged 6-18 years be 
screened for obesity [10]. 

Recommendations follow the standard definitions of 
what constitutes overweight and obesity in children [9]—
definitions that are based on age- and sex-specific percen-
tiles for BMI. A child whose BMI is below the 5th percentile 
for children of the same age and sex is considered to be 
underweight; one whose BMI is at or above the 5th per-
centile and below the 85th percentile is considered to be 
a healthy weight; one whose BMI is at or above the 85th 
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percentile and below the 95th percentile is considered to 
be overweight; and one whose BMI is at or above the 95th 
percentile is considered to be obese. Because BMI is based 
on height and weight, which are regularly measured dur-
ing primary care visits, obesity screening can occur at the 
same intervals as standard well-child care beginning at 
age 2 years. For children younger than 2 years, the ratio of 
weight to length can be used rather than the ratio of weight 
to height, and those whose ratio puts them at or above the 
95th percentile for children of the same age and sex are con-
sidered to be overweight.

Pediatric primary care providers who screen for and 
document overweight and obesity are more likely to coun-
sel patients and their parents about diet and exercise [11] 

and to screen and refer for comorbidities of overweight [12]. 
Use of toolkits encouraging screening and communication 
is associated with change in parental perception of over-
weight and positive dietary and physical activity changes 
[13]. Parents with accurate perception of weight status are 
more likely to be ready to make weight-related behavioral 
changes [14]. Lack of communication with families about 
weight status of overweight children is the strongest predic-
tor of parental misclassification of a child, and pediatricians 
need to remember that their opinions are highly valued by 
patients [15].

The majority of parents with overweight children do not 
recognize that their overweight child weighs too much [16], 
and even fewer have ever been told by a clinician that their 
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Motivating Adolescents with Technology to Choose 
Health (MATCH) is a curriculum for middle school stu-
dents developed by one of the authors (G.T.H.) when he 
was a science teacher in Martin County, North Carolina, 
where obesity rates are extremely high. The program is 
based on insights gained from studies of school-based in-
terventions [1, 2]. It adopts a behavioral approach widely 
applied in health promotion, one that is based upon the 
social cognitive theory of self-regulation [3]. MATCH 
combines what is known about how children learn best in 
a classroom setting with strategies for promoting behavior 
change. The curriculum has 4 essential elements: It pro-
vides students with information about the unhealthy ef-
fects of overweight, teaches them specific self-regulation 
health skills, gives them individualized tasks that require 
them to apply those skills, and reinforces the skills with 
age-appropriate external motivational strategies.

MATCH takes an interdisciplinary approach to student 
wellness: The curriculum includes lessons on nutrition, 
physical activity, and technology, and the program pro-
vides teachers with a Web-based resource system that 
allows them to meet educational and wellness objectives 
simultaneously. The lessons, which are delivered over a 
16-week intervention period, are aligned with National 
Common Core Curriculum Standards. They are designed 
to parallel the North Carolina Standard Course of Study for 
seventh grade and are taught embedded within existing 
curriculum rather than requiring additional instructional 
time.

When MATCH is implemented in a school, all seventh-
grade teachers are trained to deliver MATCH lessons 
within their subject area, and one teacher serves as the 
coordinator. All materials are available for download from 
a secure Web site, and students complete lessons in a 
student-friendly workbook. Students learn about the body 
system by system (eg, cardiovascular system, endocrine 
system) as a structure for the sequenced series of inter-

disciplinary lessons and receive intermittent rewards for 
completion of MATCH-related activities. All students re-
ceive the same intervention regardless of weight category; 
the only time weight status is noted is during the student’s 
self-categorization, which is completed privately.

Because the program lasts 16 weeks and is integrated 
across subjects, students are able to acquire the knowl-
edge and skills they need to begin internalizing positive 
health behaviors. Lessons are taught in health, science, 
math, language arts, and technology classes, and cover 
such topics as energy balance, peer accountability con-
tracts, body mass index (BMI) calculation, and persuasive 
writing. At the beginning and end of the program, height, 
weight, fitness level, and health behaviors are measured. 
All results are entered into the Web-based system by 
teachers, and key data are shared with the students, who 
use this information to establish health-related goals and 
to develop action plans for weight management.

The program’s objectives are aligned with those of 
the Coordinated School Health program of the Centers 
for Disease Control and Prevention, and it follows recom-
mendations regarding the prevention, assessment, and 
treatment of child and adolescent overweight and obesity 
outlined in the report of an expert committee consisting 
of representatives from 15 professional organizations [4]. 
First offered in 2006, the MATCH program is now being 
implemented in 15 public schools in eastern North Caro-
lina during the 2012-2013 school year. More information is 
available at www.MATCHwellness.org.

MATCH is now a community-academic partnership 
led by 2 of the authors—G.T.H. and S.L.; the latter is an 
obesity-focused preventive medicine pediatrician at East 
Carolina University (ECU). In 2008, the North Carolina 
State Board of Education selected MATCH for pilot ex-
pansion as a promising school-based obesity interven-
tion. Through funding from the Blue Cross and Blue Shield 
of North Carolina Foundation and the Kate B. Reynolds 
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child is overweight [17]. Many pediatricians are not screen-
ing adequately for early weight trends of concern. Or if they 
do screen, they are not conveying that information to par-
ents and making appropriate follow-up recommendations. 
Parents want to know their child’s weight status, and they 
find the term “unhealthy weight” quite motivating [18]. 
Although only 54% of parents believe that it is very impor-
tant to seek medical attention for overweight children, 94% 
say that they would seek care for conditions that limit life 
expectancy [19]. This suggests the need to frame obesity 
as a health problem. Obesity screening is being attempted 
in many places including schools and communities, but pri-
mary care physicians have been recognized as important 
communicators of weight-related messages.

Communicating the Results of BMI Screening to 
Parents

Despite clear definitions for overweight and obesity 
across all ages, ensuring that parents understand the results 
of BMI screening remains a challenge. One reason for this 
is that children, particularly those aged 3-8 years, have a 
naturally low percentage of body fat, so a child at the 95th 
percentile for BMI will often appear to parents to be at a 
healthy weight or even “skinny.” Indeed, these children do 
not appear overweight by adult standards, so one cannot 
trust visual impressions. These children are at higher risk 
for their growth trajectories to continue to be overweight 
throughout childhood and into adulthood [20].

Charitable Trust, G.T.H. now directs MATCH as an ECU 
employee. The program has maintained its long-stand-
ing relationships with several school districts that were 
part of the original expansion, including those in Martin, 
Washington, and Pitt counties. Districts in Pamlico, Hyde, 
Halifax, Edgecombe, and Chowan counties are also now 
participating. Since 2006, approximately 2,500 students 
have completed MATCH.

Using data from 2006 and 2007, we conducted a sin-
gle-site study (using pre-post design) during the first 2 
years of MATCH in 2 cohorts. Both cohorts received the 
same intervention and represented 2 sequential school 
years of 7th graders. One year after completion of MATCH, 
the proportion of students in cohort 1 (n = 92) with a BMI 
indicating a healthy weight increased from 45% to 53%, 
and the proportion of students in cohort 2 (n = 106) with 
a BMI indicating a healthy weight increased from 53% to 
59% [5]. In no other study of a school-based intervention 
of this sort have such substantial and sustained improve-
ments been found. In 2011-2012, with different teachers 
delivering the intervention in the same school and in 6 
additional schools, the number of lessons taught varied 
widely, from 14 to 50. Decreases in BMI Z-scores similar 
to those seen in the original pilot program were achieved 
in 2 of the 7 schools. In addition, in nearly all schools there 
was improvement in fitness as measured by the validated 
Progressive Aerobic Capacity Endurance Run (PACER) 
test, which is a component of Fitnessgram, a standardized 
fitness test [6]. Variations in the number of lessons taught 
and in outcome measures are notable. The focus in further 
expansion will be to improve program fidelity and attain 
more consistent results at all participating schools, using 
a more rigorous study design. Evaluation is ongoing in the 
15 schools currently participating.

Although nutrition and physical activity policy and en-
vironmental changes are needed to prevent obesity, an 
entire generation lives in an obesogenic environment now, 
characterized by cultural trends that decrease opportu-
nities for physical activity and increase access to energy 
dense foods.  MATCH offers an intense, theory-based, 
individual-focused, school-based model to counteract this 
environment while simultaneously meeting educational 
objectives. Because MATCH has been intentionally de-

veloped for widespread expansion, it offers a promising 
opportunity for merging public health missions with edu-
cational ones.  
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One approach to BMI communication that has been stud-
ied is the use of color-coded BMI charts [21]. These charts 
use a stoplight motif of increasing risk zones, with green rep-
resenting healthy weight, yellow representing overweight, 
and red representing obesity. Using these charts in place 
of standard black-and-white charts significantly improves 
understanding of BMI screening results, particularly for par-
ents with a low level of literacy or numeracy.

Primary Care Efforts to Prevent and Treat Obesity

Perhaps the biggest challenge in primary care BMI 
screening is deciding what action to take when a child is 
found to be overweight or obese. Moderate- and high-inten-
sity interventions are the most promising, but are costly and 
are often difficult for families and health systems to carry 
out. The most effective treatment interventions include mul-
tiple components of lifestyle change, focusing on increasing 
physical activity and improving diet [10]. Our own research 
showed that environmental considerations such as the avail-
ability of fast food and soft drinks are top concerns for North 
Carolina pediatricians. However, the barriers most related 
to low self-efficacy (belief in their own capabilities) among 
providers were practice-based and include lack of reim-
bursement for non-MD staff, lack of an on-site dietitian, and 
lack of materials and resources for patient education [22]. 
Toolkits and brief training can improve pediatrician self-effi-
cacy and lead to healthier patient behaviors [13].

Growing evidence points to prevention as critical in 
addressing obesity, particularly on a large scale. Interventions 
to prevent obesity, compared with those aimed at treating 
obesity that already exist, have demonstrated better suc-
cess, particularly among children aged 6-12 years [23]. The 
importance of preventing obesity in the first year of life is 
being increasingly emphasized. Pediatricians’ frequent visits 
with parents during this important period allow them to pro-
mote breastfeeding and to encourage early playtime. They 
can also teach parents to respect satiety, to avoid offering 
children juice or cereal in a bottle, and to avoid offering chil-
dren fast food.

Encouraging healthy lifestyle behaviors is the most critical 
component of helping children to maintain a healthy weight 
and of promoting overall health for children. Promotion of 
healthy weight and healthy lifestyles can occur in many ven-
ues, but primary care physicians have the opportunity to play 
a unique role in children’s weight-related health. Although 
the factors that influence obesity in children are many, 
ranging from genetics to the environment, the mainstays of 
obesity prevention and treatment are healthy behaviors—
primarily physical activity and healthy dietary behaviors. 

Recommendations are that children engage in at least 60 
minutes of physical activity every day. In North Carolina, only 
30% of parents report that their children aged 6-17 years are 
active for 60 minutes 6-7 days per week [3]. The proportion 
of children participating in daily physical activity declines 
throughout childhood and into adolescence. Although the 

families and children being surveyed may not be representa-
tive of the population of the state as a whole, North Carolina 
children appear to be somewhat less likely to meet physical 
activity recommendations than are children in the rest of the 
nation. In 2011, 50% of high school students across the United 
States reported engaging in 60 minutes of physical activity at 
least 5 times per week, and 30% reported doing so every day 
[24]. In contrast, more than 32% of US high school students 
reported watching 3 or more hours of television each day, 
whereas only 26% of North Carolina children reported watch-
ing more than 2 hours of television each day [3,24].

Pediatricians can also use Eat Smart, Move More North 
Carolina prescription forms that contain “5-3-2-1-Almost 
None” prevention messages: Eat 5 or more servings of 
fruits and vegetables daily; eat 3 structured meals daily, 
limiting fast food and eating more meals prepared at home; 
limit television and video games to less than 2 hours per 
day; engage in 1 hour or more of moderate to vigorous 
physical activity daily; and limit sugar-sweetened drinks 
to “almost none.” These are the prevention messages that 
experts think are most important for the primary care set-
ting. The prescription forms are available at http://www 
.eatsmartmovemorenc.com/PediatricObesityTools/Texts/
PrescripPadColor.pdf.

Health Consequences of Obesity

The reason we are concerned about BMI starting at age 2 
years is that high BMI predicts adult obesity and has imme-
diate health effects as well. Health consequences of obesity 
may emerge early. For example, inflammation, a measure 
of cardiovascular risk, increases in very obese children as 
young as age 3 [25]. Additionally, other health risks associ-
ated with obesity in adults also appear in children, including 
high cholesterol levels, high blood pressure, and type 2 dia-
betes [4]. Primary care pediatricians should discuss health 
risks as additional motivation for families who are attempt-
ing to make behavior changes. 

Conclusion

The North Carolina rates for unhealthy behaviors and 
overweight and obesity among children are calls to action 
for those of us on the front lines of this epidemic. We must 
be sure to have conversations with parents to teach them 
healthy eating and physical activity patterns for their chil-
dren. We must let them know through sensitive, health-
promoting communication when we see early weight 
trajectories that cause concern or unhealthy dietary or phys-
ical activity patterns, before patterns become entrenched or 
contribute to health problems. We owe it to our children, our 
families, and our future.  
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