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Introduction: Obesity is a highly burdensome public health
issue associated with premature death, multiple comorbid
disabilities and staggering healthcare costs. Between
1980-20, the prevalence of obesity among children and
adolescents neardy trpled. Obesity subject youth to social
stigmotization and discrimination. These economic and per-
sonal burdens mandate targeted prevention and detection
educational programs for all individuals at risk. The most
cost-effective method of appoaching- this obesity epidem-
ic is through education of health professionals.
Methods: As part of an "Obesity Prevention in Pediatrics"
curriculum, postgraduate-year (PGY)-2 residents first
observed and then participated in the dietary evaluation
and counseling of pediatric patients and their families. Atti-
tudinal questionnaires, multiple-choice knowledge exami-
nations and a pre-established checklist of desired skills and
behaviors provided evaluation of the curriculum's effect on
the participants' ability and willingness to manage actually
obese or at-risk pediatrc patients and their families.
Result. Attitudinal survey and knowledge test scores from
control PGY-3 residents genrlly confirmed that their knoWl-
edge and counseling skills on obesity prevention and man-
agement were well below expectation. Following participa-
tion in the curriculum, study residents' knowledge tended to
improve, as did their level of comfort in counseling obese
and aisk children, adolescents and their parents.
Conclusion: Implementation of an 'Obesity Prevention in
Pediatrics" curriculum appears to improve participants'
knowledge base as well as their skills and level of personal
comfort in the recognition, evaluation and management,
including counseling, of both obese and at-sk pediatric
patients and their families.
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INTRODUCTION
O besity today is a public health pandemic mani-

festing itself in premature death, multiple dis-
abilities, lost productivity, social stigmatization

and staggering health care costs.' Over the last four
decades, the incidence of childhood and adolescent obe-
sity in the United States has risen dramatically (Table
1), with 14% of all children and adolescents age 6-19
years in 2000 classified as obese, as defined by a body
mass index (BMI) above the age-adjusted 95th per-
centile.2-3 Between 1980-2000, the prevalence of pedi-
atric obesity nearly tripled, with the largest increase
occurring within the Native-American, African-Ameri-
can and Hispanic populations,23 and the trend still
shows no tendency to level off.4 Worse still, as many as
80% of obese adolescents will remain obese as adults.5

Compared to smoking and heavy drinking, obesity
and its comorbid conditions represent the most serious
drain on U.S. healthcare expenditures, costing billions of
dollars annually in medical services and treatment med-
ications.6-7 Obesity in both adults and children has been
established as a significant risk factor for premature
death and disability8 and predisposes children and ado-
lescents to multiple comorbid conditions, including-
among others cardiovascular disease, steatohepatopa-
thy, proteinuria, glucose intolerance and frank diabetes
mellitus.9 Chronically obese children are also subject to
early and systemic discrimination,'0 contributing to the
development of a negative self-image and depression
that frequently persists into adulthood.'l-12 Obesity-relat-
ed burdens mandate the implementation and mainte-
nance of targeted educational, prevention and detection
programs for those individuals at greatest risk."3
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Medical literature abounds with epidemiological
articles that strongly support an increased energy intake,
together with a decreased level of exercise activity, as
the principal etiologies for the rapidly rising incidence
of children and adolescent obesity."'-" The evaluation
and successful diagnosis and treatment of pediatric obe-
sity rests primarily on identifying and correcting the
underlying, unhealthy dietary and activity attitudes and
lifestyles that contribute to the excess weight gain.9" 6
These contributing behavioral and environmental fac-
tors, however, also provide the greatest opportunity for
interventions designed to address the prevention and
treatment of obesity.

Although there is no simple or quick fix to the obesi-
ty epidemic, interventions to modify undesirable eating
and exercise behaviors among our nation's youth have
been repeatedly advocated as the best means for con-
taining the rapidly rising incidence of pediatric obesi-
ty." 3 Given the development of children's behaviors ear-
ly in life,7-'8 any successful obesity preventive
intervention and education strategy will need to target
children and high-risk youths as well as their fami-
lies,'9'20 thus appealing to the strong influence that par-
ents can have over their children's eating and exercise
behaviors through role modeling and the maintenance
of a supportive environment.7",8
A proposed, cost-effective venue for interventions

aimed at reducing the prevalence of pediatric obesity
and its comorbid consequences is through the education
of healthcare professionals.3'2"22 Recommendations by
pediatric healthcare providers offer a powerful and
influential setting for improving their patients' dietary
choices and patterns of physical activity.23 Together with
schools and other community organizations, physicians
can reinforce the adoption and maintenance of healthy
lifestyle behaviors within the families they serve.2425
Potentially of greatest value are prevention efforts tar-
geted at high-risk ethnic populations and presently
obese pediatric patients.'3'26

Naming reducing obesity in children and adolescents
as one of its main objectives (Objective 19-3),3 the
Healthy People 2010 report distinctly acknowledged
that prevention offers the best, potentially most effective
method of arresting the current epidemic of obesity. The
report further suggested that prevention is ideally best
effected through combined family and patient education
efforts within both the community and the healthcare

setting. In promoting the prevention and treatment of
obesity as important public health goals, the U.S. sur-
geon general's December 2001 Call to Action similarly
outlined the following cornerstone recommendations:

* Inform and educate the healthcare community
about the importance of healthy eating, ..., and
physical activity and fitness for the promotion of
health,

* Inform and educate the healthcare community
about assessment of weight status and the risk of
inappropriate weight change.'

The surgeon general further prescribed that "... pre-
vention efforts [be] targeted at social and environmental
causes of overweight and obesity [and that] healthcare
providers and health profession students [be trained] in
effective prevention and treatment techniques for over-
weight and obesity"' (emphasis added).

In a 1995 survey, three-quarters of primary care
physicians who provided nutrition counseling to their
patients had received focused training during their resi-
dency.27 Yet, even within this group, only one-third actu-
ally spent >5 minutes per patient discussing healthy eat-
ing behaviors.27'28 Even though lack of time was
predictably the most frequent response, 67% of respon-
dents also listed lack of knowledge and skills in nutri-
tion counseling as additional barriers to nutrition coun-
seling.27'28 Nevertheless, in spite of these perceived
barriers, a substantial majority of survey responders still
considered nutrition counseling a health priority and a
principal responsibility of all physicians.27'28

Today's cohort of residents will be the practicing
physicians of the future. Within the boundaries of our
complex healthcare system and its burgeoning costs, in-
training medical providers will be expected to offer an
expanding array of clinical services with the aim of
improving the health and overall well-being of their
encatchment communities. Residents will need to devel-
op the skills and confidence necessary to counsel their
patients and families on healthy eating behaviors and
regular exercise activity. A teaching model addressing
both obesity detection and prevention needs to be devel-
oped and introduced within the existing resident curricu-
la to improve the quality and quantity of effective healthy
lifestyle nutrition and exercise counseling. Present popu-
lation projections estimate that by the year 2010, approx-

Table 1. Prevalence of overweight among children and adolescents aged 6-19 years, for selected years
1963-1965 through 1999.^

Age (Years) 1963-1965, 1966-1970* 1971-1974 1976-1980 1988-1994 1999
6-11 4% 4% 7% 11% 13%
12-19 5% 6% 5% 11% 14%
* Data for 1966-1970 are for adolescents 12-17 years of age; A Adapted from NHANES 1999
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imately 40% of school-age children will be from minori-
ty groups shown to be at greatest risk for overweight and
obesity. Through the institution of preventive instruc-
tional strategies, the desirable long-term effects of
decreasing the present prevalence of obesity and its
many comorbidities may someday become a reality.

The present study implemented and evaluated an
"Obesity Prevention in Pediatrics" curriculum incorpo-
rated into an existing pediatric residency program's
year-2 community rotation.

METHODS
The community health rotation is taken during pedi-

atric residents' second year of training and exposes them
to a large variety ofcommunity-based healthcare servic-
es for children and adolescents. Six second-year pedi-
atric residents participated in the "Obesity Prevention in
Pediatrics" curriculum. Voluntary consent to participate
was obtained by one of the investigators from each of
the residents at the start of the community health rota-
tion and before participating in this project.
A short, 20-minute, knowledge-centered written lec-

ture on childhood and adolescent obesity, along with a
prelecture, detailed orientation to the curriculum goals,
objectives, instructional strategies and evaluation meth-
ods, was provided to each resident on their first day of
orientation to the community health rotation. At the
same time, residents also received various assigned
readings on relevant pediatric obesity topics.'0"'2"'5 Prior
to orientation, a previously piloted attitudinal question-
naire assessing the individual learner's comfort and con-
fidence in nutrition counseling of at-risk pediatric
patients and their families, as well as a multiple-choice
nutrition and obesity knowledge examination, were
administered to all pediatric level (PL)-2 study partici-
pants. The attitudinal questionnaire used a Likert scale
format for indirectly assessing the residents' confidence
in performing various obesity-associated, evaluation,
management and counseling skills within the context of
a general pediatrics clinic-based, physician-patient
interaction.

Subsequent to the curricular introduction, pediatric
residents spent two half-day sessions in the pediatric

obesity clinic assigned to a pediatric nutritionist. During
these sessions, pediatric residents first observed and
then, as appropriate, participated in the dietary evalua-
tion and counseling of pediatric patients and their fami-
ly. As part of the residents' exposure to pediatric nutri-
tion, residents also received focused nutritional
instruction on label content and interpretation, available
low-calorie foodstuffs and associated specific costs.

In the last week of the community health rotation,
residents met in small groups with the pediatric nutri-
tionist for a one-hour, problem-based learning case
presentation and discussion. Later in the same week, the
pediatric nutritionist directly observed and assessed the
residents during an evaluation and counseling session
with a preselected pediatric patient and family in the
obesity clinic.

To determine our pediatric residents' baseline atti-
tudes and level of knowledge on pediatric and adoles-
cent obesity, its health consequences and its possible
prevention through patient counseling and education,
the above-mentioned attitudinal questionnaire and mul-
tiple-choice knowledge examination were administered
to the PL-3 pediatric resident class just before gradua-
tion as well as to the entering PL-1 resident class at resi-
dency orientation. The results of these control evalua-
tion methods were statistically compared to the resident
study participants' baseline questionnaire and multiple-
choice examination results obtained from the study PL-
2 resident participants at entry orientation to the com-
munity health rotation.

To evaluate the effectiveness of the educational cur-
riculum on the PL-2 resident participants' knowledge
and attitudes, a postintervention attitudinal question-
naire and summative multiple-choice objective exami-
nation were administered to the study group on the last
day of the month-long community health rotation.
Although the same questionnaire was used for the pre-
and postcurriculum attitudinal evaluation, the Likert
scale response continuum was changed to decrease
memory bias. Similarly, although the pre- and postcur-
riculum knowledge exams differed in the questions
asked, their content was analogous, and the order of
their administration was assigned randomly to each

Table 2. Prevalence of a structured teaching curriculum on the evaluation, management and counseling
of actually obese or at-risk children and adolescents among U.S. ACGME-accredited pediatric
residency training programs, 2001

Structured Teaching Number of Number of Number of
Curriculum Offered Small-Sized Programs Medium-Sized Programs Large-Sized Programs

(3-9 residents per year) (10-18 residents per year) (>18 residents per year)
Yes 2 9 6
No 24 29 9

Percent of All Same-Size Programs Responding
8% 24% 40%
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study resident participant to ensure a consistent and
concurrent validity.

Similar postsession questionnaires were adminis-
tered to the PL-2 resident class just before completion
of their three-year residency training to determine the
"Obesity Prevention in Pediatric" curriculum's long-
term educational effect on resident comfort and self-
perceived ability to effectively evaluate and preventively
counsel and educate obese or at-risk pediatric patients
and their families.
A pre-established checklist assessing desired skills

and behaviors was used to evaluate the effectiveness of
the resident's obesity prevention and healthy lifestyle
education counseling performance during a directly
observed, independently managed session with an obese
or at-risk pediatric patient and family. The checklist
used was developed by the pediatric nutritionist and the
curriculum director with the assistance of the program's
cochief residents and piloted on nonparticipant resi-
dents prior to implementation. The same pediatric nutri-
tionist responsible for the resident's clinical instruction
monitored each of the study resident's clinic patient ses-
sions either in person or via videotape.

Statistical comparisons between the experimental
and control groups were performed to evaluate the
effectiveness of the implemented interventional curricu-
lum. Two-sided, paired statistical t tests were employed
to assess the differences between the control and inter-
vention groups pre- and postparticipation. Because of
the small sample size, nonparametric analysis, Sign test
and Wilcoxon Signed Rank test were also applied to
analyze the differences between the results' data sets.

RESULTS
Informal interviews with residents within the Scott

& White Hospital pediatrics residency training program
revealed that most felt ineffective in nutritional counsel-

ing and in the overall management of obese pediatric
patients. Prevalent patterns of patient referrals by the
resident housestaff further suggested a widespread lack
of understanding of the common pathophysiologic
mechanisms ofpediatric obesity. Our own needs-assess-
ment survey showed that pediatric residents at all levels
of training were dissatisfied with their nutrition knowl-
edge as well as with their self-perceived comfort and
ability to effectively counsel children and adolescents
on healthy weight and exercise lifestyle behaviors. Fur-
ther, a questionnaire sent to 200 pediatric residency
training programs registered with the Accreditation
Council for Graduate Medical Education (ACGME),
and addressing similar topics, confirmed that only 17 of
79 (21.5%) of respondents offered a structured teaching
curriculum on the evaluation, management and counsel-
ing of actually obese or at-risk children and adolescent
patients (Table 2).

Attitudinal survey and knowledge tests scores
obtained at program graduation from the control PL-3
residents and at residency program orientation from the
entering PL-1 class (results not shown) were statistically
similar to the scores obtained from the PL-2 study par-
ticipants at orientation to the month-long community
health rotation (Table 3). These results generally con-
firmed that the residents' knowledge of obesity preven-
tion and management, as well as their skills and overall
comfort with counseling both actually obese and at-risk
pediatric patients and their families, were well below
expectation for physicians soon to be independently
delivering healthcare to their communities.

As also listed within Table 3, the study residents' lev-
el ofknowledge, as portrayed by their percentage correct
scores in the pre- and postintervention multiple-choice
question examinations, tended to improve significantly
following their participation in the "Obesity Prevention
in Pediatrics" curriculum (p=0.029) In fact, each resi-

Table 3. Research participants data

Participants-Year-2 Pediatric ITE Exam Average: 62nd Percentile
PL-2 Class

PL-2a PL-2b PL-2c PL-2d PL-2e PL-2f Average
MCQ Pre Score 15 12.5 16 13.75 13 12
Percent Correct 0.75 0.625 0.8 0.68 0.65 0.6 0.68

Attitudinal Survey
Mean 4 2.14 2.21 2.57 3.57 2.57 2.8

MCQ Post Score 18.75 18 16.75 14 18.5 13.5
Percent Correct 0.94 0.9 0.84 0.7 0.925 0.67 0.83

Attitudinal Survey Post
Mean 4.29 4.64 3.57 4.14 4.57 3.00 4.04
Attitudinal survey administered to participants employed a 1-5 Likert scale for each question with 1 = very uncomfortable or
perceived inadequately skilled and 5 = very comfortable or perceived adequately skilled. (Individual survey questions and resident's
responses are available upon request from principal author.); PL: pediatric level
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dent participant experienced a measurable gain in their
percentage-correct score for the exam, with an average
group gain of 15 percentage points from 68 to 83%. Sim-
ilarly, at the conclusion of the obesity prevention cur-
riculum, the study residents' subjective responses to the
attitudinal surveys, both individually and as a group, also
tended to describe a significantly higher level of comfort
and perceived competency (p=0.016) in the nutrition
counseling and weight management of actually obese
and at-risk children and adolescents and their parents.
Likewise, within the limits of the Likert scale employed,
the mean response score for the whole attitudinal survey,
as well as for each individual attitudinal question, also
increased from a mean of 2.8 to 4.04, a 45% rise. Non-
parametric analysis yielded similar results with probabil-
ity levels between 0.01 and 0.05 (not listed).

DISCUSSION
The recent educational and medical literature is

replete with multiple survey results suggesting that cur-
rent nutrition training is not meeting the needs of cur-
rently practicing pediatric providers and that educational
efforts ought to be focused on teaching practical healthy
lifestyle counseling skills to primary care physicians.
The goal of our "Obesity Prevention in Pediatrics" cur-
riculum was to improve pediatric residents' awareness of
the rapidly rising incidence of obesity in children and
adolescents over the last four decades,2'4"4 to increase
their level ofknowledge on the various factors contribut-
ing to this obesity epidemic, and to empower residents to
effectively counsel patients and their families about
health and social problems related to obesity and suggest
appropriate overweight prevention and healthy weight
lifestyle management programs. Further, the purpose of
our proposed educational intervention was to increase
the frequency and level of obesity prevention counseling
provided by pediatric residents to actually obese and at-
risk pediatric patients and their families.

Attitudinal survey and knowledge tests scores from
our own control resident population were statistically
similar to those obtained from the PL-2 study partici-
pants at orientation to the month-long community
health rotation and generally confirmed that the resi-
dents' level of knowledge on obesity prevention and
management, as well as their skills and overall comfort
with counseling both actually obese and at-risk pediatric
patients and their families, were well below expectation
for physicians soon to graduate and expected to inde-
pendently deliver primary healthcare to their communi-
ties (Table 3).

Our pilot "Obesity Prevention in Pediatrics" curricu-
lum confirmed that a structured, educational interven-
tion is likely to objectively increase a physician-in-train-
ing's level of knowledge on the multifactorial, social
and cultural causes of obesity and its multiple associat-
ed comorbidities as would be commonly -expected. No

less important, the integration of this obesity prevention
curriculum into primary care training is also likely to
improve the resident participants' perceived level of
comfort and skills in the counseling and management of
obese and at-risk pediatric patients and their families
and therefrom result in an increased frequency and
extent of preventive, healthy dietary and lifestyle coun-
seling at both well-child and sick physician-patient con-
tacts. As described under Results, following participa-
tion in the "Obesity Prevention in Pediatrics"
curriculum, the residents' level of knowledge showed a
tendency to improve significantly. Similarly, at the con-
clusion of the curriculum, the study residents also tend-
ed to describe a significantly higher level of comfort in
counseling actually obese and at-risk children and ado-
lescents and their parents.

As with many other graduate medical education
interventions, the number of resident study participants
was unavoidably low. As such, attributing the positive
results of our educational intervention to the study cur-
riculum is difficult and will require further investiga-
tions with a larger number of subjects. Further, given
the historically poor correlation between nutrition and
fitness counseling with changes in behavior, the reader
is surely to question the importance of teaching a seem-
ingly useless skill. Nonetheless, a variety of interven-
tional measures such as increased education, effective
advertising and increased healthcare system attention
have been previously employed to address the negative,
national public health consequences of smoking and
problem drinking. Many of these have in fact resulted in
substantially decreased rates for both of these risk
behaviors over the last few years. With its associated
comorbidities and massive health costs, obesity is now
recognized as an urgent public health issue that requires
our nation's immediate attention and intervention.
Increasing residents' knowledge through a structured
and integrated training curriculum on issues related to
pediatric obesity is an important preventive strategy that
must be immediately accorded the highest level ofprior-
ity within all graduate medical education programs.

Given the promising results of our pilot curriculum
intervention, we plan to expand our study to include
additional residents within our pediatrics residency as
well as in-training resident physicians enrolled in other
primary care training programs at our academic institu-
tion. The inclusion of additional resident study subjects
should permit evaluation of the importance, if any, of
ethnic, gender or body habitus differences among the
study participants on the effectiveness of the "Obesity
Prevention Curriculum." With continuous success, the
true worth of our teaching intervention will lie in its
generalizability to healthcare professionals at all levels
from medical students to practicing physicians.
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