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Background

Childhood obesity remains a growing public health concern in the United States, however, opportunities for
preventive nutrition education particularly during pediatric clinic visits are limited. Although elementary
schools are an ideal setting for nutrition education, classroom-based teachers often lack dedicated curricula
or biomedical training to provide developmentally-appropriate and thorough nutrition education.
Physician-led, longitudinal, school-based nutrition education programs present potential opportunities to
provide this kind of education but are uncommon, and evidence describing their feasibility and impact is
limited.

Objective

We aimed to develop, implement, and evaluate the feasibility and impact of a physician-directed,
developmentally appropriate, interactive nutrition curriculum for elementary school students in an urban
public elementary school located in an under-resourced community where many families are known to rely
on convenient foods with limited nutritional value outside of school time.

Case Description

A five-session nutrition curriculum grounded in U.S. Centers for Disease Control and Prevention (CDC)
developmental milestones, U.S. Department of Agriculture (USDA) MyPlate principles, and American
Academy of Pediatrics (AAP) guidelines was developed and delivered by a primary care pediatrician over
three academic years (2022-2025) at an urban Chicago public elementary school serving predominantly
low-income, ethnically minoritized students. The program was implemented bimonthly in first- and
second-grade classrooms. Lessons were 20 minutes in length and incorporated multisensory demonstrations,
music, visual aids, and a healthy snack aligned with each lesson. Classroom teachers, pediatric residents,
medical students, and nutrition interns participated in program delivery. Feasibility and impact were
assessed through post-session teacher surveys, iterative feedback, and informal discussions, during the first
year of implementation.

Outcomes

Approximately 150 students aged 6 and 7 years participated in the classroom-based curriculum. Their
teachers completed surveys after each nutrition lesson, and response rates exceeded 90%. All teachers
surveyed (6, 100%) reported that students enjoyed the classes and wished to continue participation, and 95%
felt nutrition education should be offered regularly at their school, though only 51% felt able to
independently incorporate the lessons into their curriculum. Teachers reported that the physician-led
classes filled an educational gap in the nutrition curriculum, exposed students to new, healthy foods, and
increased student interest in nutrition concepts. Iterative feedback after year one led to curriculum
refinements that improved classroom engagement and retention. Implementation costs were low (under
$600), and the program was feasible within existing school schedules. Feedback suggested positive shifts in
student attitudes toward healthy foods, benefits to physicians in training, and school-medical partnerships.
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Conclusion

A brief, low-cost, physician-led, school-based nutrition curriculum is feasible, well accepted by classroom
teachers and students, and fills an important educational gap in elementary schools. This model
demonstrated that repeated exposure, interactive teaching methods, and integration of healthy foods may
positively influence nutrition attitudes and behaviors among elementary age children, though further
iterations will be needed to explore retention and application of concepts and increased intake of healthy
food over time. This work also highlighted the value of partnerships between pediatricians and schools and
represents a promising approach to childhood obesity prevention beyond the clinical setting.

Advocacy Focus and Impact on Health

How this work impacts health: Developing, implementing,
and evaluating a physician-directed, interactive nutrition
curriculum in an urban public elementary school may help
address the rising prevalence of pediatric obesity in under-
resourced communities. Repeated exposure to healthy foods
and nutrition education can expand children's food
preferences, encourage healthier dietary choices, and
support a multifaceted approach to childhood obesity
prevention.

How this paper addresses advocacy/action: This brief, low-
cost, physician-led, school-based nutrition curriculum
addresses an important gap in elementary nutrition
education. We also advocate for nutrition training during
medical school and residency, and for sustained physician
involvement in schools to strengthen school-healthcare
partnerships and further cultivate future physician
advocates.

What this work adds to the field: This case study
demonstrates that a brief, developmentally appropriate,
physician-led nutrition curriculum is feasible, highly
replicable, and can improve nutrition knowledge while
strengthening relationships among students, families,
teachers, and healthcare providers. School-based programs
also provide opportunities to reinforce healthy behaviors
beyond the time constraints of clinical visits.

Next steps/needed action(s): Expanding this curriculum
across additional schools and grade levels could increase its
public health impact. Future studies should evaluate long-
term knowledge retention, dietary behavior change, and
health outcomes. To help further this work more widely, the
American Academy of Pediatrics should strengthen its
obesity prevention guidance by including direction for
establishing evidence-based school partnerships, and school
systems should recognize that brief, low-cost nutrition
interventions—even those requiring less than two hours
annually—can meaningfully improve nutrition education
among young students.

INTRODUCTION

Pediatricians conduct well-child visits to positively shape
and influence a child’s growth and development. During in-
fant well-child visits, much of the visit is spent discussing
nutrition—from feeding formula to introducing solid foods
and promoting a healthy diet (Shilts et al. 2021). However,
as children grow, their lives become more complex.
Amongst the myriad of potential medical, social, and acad-
emic issues children may face as they get older, it becomes
increasingly more difficult to dedicate adequate time to
discuss nutrition during a short 15-minute, pediatric well-
child visit (Daniels et al. 2012). Additionally, due to par-
ents’ work demands and time constraints, and potentially
limited nutritional knowledge and/or confidence in cook-

ing, and the rising costs for healthy food, convenience often
can supersede the nutritional quality of family meals
(Bauer et al. 2012).

At the same time, the prevalence of obesity among U.S.
children and adolescents has continued to increase and was
estimated at 19.7% in March 2020. This translates into ap-
proximately 14.7 million youths aged 2-19 years who have
a diagnosis of obesity (Stierman et al. 2021). Furthermore,
the increasing prevalence of pediatric obesity directly im-
pacts the rising prevalence of many other adverse health
conditions that occur in childhood and continue on later in
life including asthma, hypertension, sleep apnea, diabetes,
and a range of mental health conditions (Lobstein et al.
2004; Hampl et al. 2023). In essence, to significantly reduce
childhood morbidity and mortality today and in the future,
we must find a way to prevent obesity—prevention is the
key (Hampl et al. 2023).

In 2023, the American Academy of Pediatrics (AAP) re-
leased new obesity guidelines (Hampl et al. 2023), which fo-
cused on evaluation and treatment practices but provided
limited guidance on prevention strategies. However, the
new AAP guidelines did note that because children spend
considerable time at school, this would be an ideal place for
nutritional education (Hampl et al. 2023). Although various
nutrition-related curricula geared for elementary school
teachers exist and schools do provide some nutrition edu-
cation, existing curricula often do not explain the patho-
physiology of how nutrition affects the body and con-
tributes to disease or translates that information into
language and activities that elementary school students
can understand and apply (Dunn et al. 2019). In addition,
teachers are not often provided with detailed nutritional
curricula nor do they typically receive specific training or
staff development opportunities to support the creation
and implementation of a nutrition curriculum (Murimi et
al. 2007). A basic literature search of medical databases in-
cluding PubMed and Ovid for physician-led nutrition ed-
ucation only yielded two published articles (Weiss et al.
2013; Friedland et al. 2011); however, both of these studies
consisted of only a singular education session and assessed
short-term knowledge improvements with a pre/post sur-
vey. Neither of these reports included a longitudinal nutri-
tion curriculum for elementary school students. The inter-
ventions were both slideshow presentations and they did
not include interactive food components or songs.

Given that pediatricians are a primary source of nutri-
tional information starting at infancy, the rationale for con-
tinuing to provide nutritional information and guidance for
elementary school-aged children is strong. However, the
fact that elementary school-aged children generally see a
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pediatrician only once a year and the noted time limitations
in the clinic setting are important barriers.

To overcome these barriers and address the lack of nu-
trition education in the school setting, we aimed to create
and implement a novel physician-led, school-based lon-
gitudinal nutrition curriculum for elementary school stu-
dents and evaluate its feasibility and impact with a long-
term goal of obesity prevention and improved health and
well-being among a student population at an urban public
elementary school.

CASE DESCRIPTION

CURRICULUM DEVELOPMENT

To create a developmentally-appropriate nutrition curricu-
lum for elementary students, we looked to integrate el-
ements of the U.S. Centers for Disease Control and Pre-
vention (CDC) milestones (Zubler et al. 2022), and apply
principles of the U.S. Department of Agriculture’s (USDA)
MyPlate (U.S. Department of Agriculture and U.S Depart-
ment of Health and Human Services 2020) and AAP guide-
lines (American Academy of Pediatrics 2020). Figure 1
shows the detailed lesson plans and content of this novel
physician-led nutrition curriculum.

In preparation for curriculum development, the lead pe-
diatrician (PR) attended various continuing medical edu-
cation conferences on pediatric obesity, functional medi-
cine, and lifestyle medicine to gain enhanced nutritional
knowledge that built on education received during pediatric
training. We sought out board-certified obesity medicine
pediatricians and pediatric dietitians to review the content
of the proposed curriculum for accuracy. One reviewer, who
had previously worked as an elementary school teacher,
provided additional feedback to help ensure the lesson
plans followed standard elementary teaching principles and
best practices (Forbes 2023). Applying elementary educa-
tion guidelines, the curriculum was refined to follow ideal
lesson length—Iless than 20 minutes—and include multi-
sensory and kinetic learning elements that involved the use
of highly interactive demonstrations and visual aids (Orn-
stein 1997; Dunn et al. 2010). Classes also were designed to
be short to best incorporate them within the current school
curriculum. Songs and rhymes were included to further en-
gage students and reinforce the lessons beyond the class-
room (Boshkoff 1991).

Repeated exposure to nutritious foods in a safe, trusted
environment (such as a school setting) has been shown
to improve positive nutrition attitudes and dietary habits
(Lakkakula et al. 2010). However, it has also been shown
that providing nutritious food alone without an educational
component does not necessarily lead to increased con-
sumption of nutritious foods (Harnack et al. 2012). Thus, it
was determined that providing students with a snack that
corresponded with the lesson plan was vital to immediately
reinforce the nutrition principles being taught and expose
children to nutritious foods they might otherwise not have
the opportunity to try.

Notably, the final curriculum differed from other nutri-
tional education sometimes included in standard elemen-
tary school curricula in some important ways. Because the
information was provided by a pediatric medical expert,
the lesson plans were specifically written to discuss dietary
principles in relation to developmentally appropriate hu-
man pathophysiology. In addition, having the curriculum
delivered by a physician can create an environment where
students’ nutrition-related questions can be answered from
a scientific basis and in real time using age-specific lan-
guage and methods.

LOGISTICS

The elementary school is located in an under-resourced ur-
ban community; and the student population at the time
comprised 88% students who are ethnically minoritized and
66% students from low-income households. To receive ap-
proval to teach the nutrition lessons, the lead physician
approached the administration of the elementary school
where she already had an established relationship. The ad-
ministrators were receptive to the idea but requested that
she present the curriculum to the Chicago Public School
Vendor Board, who subsequently approved it and she was
set up as a vendor prior to dissemination.

All members of the teaching team including volunteers
followed the protocols set by the Chicago Board of Educa-
tion and the school itself, including background checks and
compliance with school-entry processes prior to each les-
son. Given the inclusion of food at the end of every nutri-
tion lesson, a permission slip, including a comprehensive
list of all foods that would be offered during the entire nu-
trition series, was created and distributed to parents/care-
givers to notify them and request their approval/signature
prior to the start of classes. Most (about 95%) parents gave
approval for their children to participate, and only a few
children (about 2%) were reported to have food allergies or
religious reasons (i.e., classes during Ramadan) that limited
their participation.

The processes for food selection, preparation, storage,
and distribution were all carefully considered. Snacks were
curated to ensure they were allergy-friendly (which allowed
for the inclusion of most students and abided by school
protocols), related to the lesson of the day, and low cost,
nutritious, and easily accessible at local grocery stores.
Foods used to assemble each snack were purchased by the
lead physician during the week of the lesson. Perishable
foods were washed and stored at appropriate temperatures
in the lead physician’s home refrigerator to limit the risk
of foodborne illness before they were brought to the school
for preparation on the day of the lesson. The snacks were
prepared onsite either by the lead physician prior to the
class or by the nutrition interns while the lead physician
conducted class. Gloves (for food preparation and distri-
bution), utensils, and plates for the snack were available
for use from the regular classroom supply. Snack prepara-
tion did not require significant space and could be com-
pleted in the classroom. The school kitchen and food ser-
vice staff were not involved in the storage or preparation
of the snacks as no snacks required cooking. Even the as-
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LESSON ACTIVITIES CONDUCTED SNACK
1. Define energy
LESSON 1 | 2. Explain why our body needs energy and that food is our energy (run in place to show importance of energy | Black bean and
FOOD IS even after one minute of exercise) °°rT1 Slalsa with
ENERGY | 3- Activity: Ask students to separate real foods into two categories: fast energy (unhealthy foods) and long- VV\\:'h::t ?’Lailnns
Y Ia_stmg energy (healthy_foods) ) )
-O- 4. Discuss MyPlate and different food groups that provide long-lasting energy {K@ﬁ
S 5. Interactive demonstration: saltshaker with two openings, one with small holes (long-lasting energy takes a
while to use up) and one with large holes (fast energy gets quickly used)
1. Introduce human anatomy with poster and models
2. Activity: Describe organ functions with models and demonstrate how each needs protein to function
LESSON 2 a. Brain—model of brain and section, computer of body Trail mix made
PROTEIN b. Heart—syringe filled with water/red food coloring to represent blood to show how blood is pumped with seeds/
POWER (strong heart pumps “blood faster”) ) ) beans and
c. Bones—describe importance; contrast metal/plastic spoon—one represents more protein/stronger bones whole grains
d. Skin—describe purpose, number of layers; show how multiple layers (bowel covered in seven layers of
% plastic wrap) is very hard to permeate. ﬁf@ﬂﬂ
3. Discuss types of animal- and plant-based proteins
4. Show maodel of 1lb/5lb of muscle, then compare sizes/weight and show importance of eating protein
5. Sing Protein song
LESSON 3 1. Define carbohydrates and the difference between whole grains, unrefined grains, and table sugar Yogurt parfait:
SUGARS | 2. Activity: Think our drink (using sugar cubes, determine amount of sugar in each item) full-fat yogurt,
P 3. Focus on types of healthy grains and carbohydrates various fruits,
4. Demonstration with “blood vessel” on how diabetes makes blood viscous and how it affects blood whole grain
; 5. Sing Sugars song granola
1. Activity: Define Eating the Rainbow: show different colored paper and name foods that are naturally this Whole grain
LESSON 4 color; demonstrate most foods are fruits and vegetables corn tostado,
EAT THE | 2 Discuss vitamins/minerals as tools to keep body healthy and which are found in each food salad (leafy
RAINBOW a. Activity: Have children guess which vitamin/mineral is found in various foods; use rhymes and greens, carrot,
@ vegetable/fruit cards tomato, pumpkin
) b. Show poster of realistic human body and describe how each vitamin/mineral impacts each body part seeds, salad
3. Sing Eat the Rainbow song dressing)
LESSON5 | 1. Define mindfulness Three sauces—
MINDFUL | 2. Define all five senses salsa, tzatziki,
EATING | 3. Activity: Slowly eat fruit, noting all the senses and have students reflect on this slow-eating process guacamole--with
. 4. Activity: Show pictures of holidays and ask children about their food associations to elucidate our whole grain
‘b’. preconceived notions about what to eat prior to eating it; discuss having a growth mindset with food crackers
A 5. Activity: To practice having a clear mind before eating, do light meditation before trying the snack ﬁ@ﬂﬁ

Figure 1. Overview of the Physician-led Nutrition Curriculum Implemented at an Urban Public Elementary School

sembly of the snacks was considered and designed to be de-
velopmentally appropriate so that an elementary age child
could assemble them independently at home.

Ethical approval was not sought for this study because
it was exempt from Institutional Review Board (IRB) review
under Northwestern Feinberg School of Medicine Policy, as
the activity did not meet the federal definition of research
on living human subjects and did not involve identifiable
human data.

CURRICULUM IMPLEMENTATION

The nutrition curriculum was conducted in an iterative
fashion over three years, from 2022 to 2025, at an urban,
public elementary school in Chicago, Illinois.

The five, 20-minute nutrition classes (Figure 1) were
administered bimonthly between September and April to
three first-grade and three second-grade classes during the
first academic year, and four first-grade classes in academic
years two and three, reaching around 150 students in total.
The lead physician conducted the classes all three years,
supported by pediatric residents who were fulfilling their
community and advocacy rotations and occasionally by
medical students and nutritionists in training. The school’s
regular classroom teachers were present in the classroom
for all five nutrition lessons and participated in the lessons
and assisted with classroom management as needed.

Lessons included the use of visual aids such as human
anatomy posters, and simple, understandable demonstra-
tions such as using medical syringes filled with red-colored
water to represent how the heart pumps blood, sugar cubes
for the lesson on the effect of sugar on the body, muscle
models, and a poster correlating various vitamin and min-
erals with the functions of different organs of the human
body.

Snacks were distributed immediately after the nutrition
lessons within the classroom by the nutrition interns or
medical students. Based on lessons learned while imple-
menting the nutrition curriculum in a public elementary
school, Figure 2 provides a summary of tips for selecting,
preparing, and offering snacks in the school setting to en-
courage nutritious eating and healthy diets.

BEYOND THE CLASSROOM

In the second year of the curriculum, handouts including
recipes for the snacks provided in class were sent home to
parents to help reinforce the nutrition lessons. The intent
was that this would encourage parents and caregivers to
discuss what their children learned in class with their child
and perhaps attempt to make the snacks or something sim-
ilar at home. In the third year, each classroom teacher was
given a colorful MyPlate (U.S. Department of Agriculture
and U.S Department of Health and Human Services 2020)
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LESSONS LEARNED FOR ENGAGING STUDENTS IN TRYING NEW FOODS
A\ Permission slips ensure parents are aware, food allergies
é are identified, and foods are safe for consumption
Allergy-friendly foods increase safety
and allow for more student inclusion
@ Cooking or assembling a snack that relates to
/ a lesson re-enforces that lesson
Encouraging curiosity and being open to other
emotions when trying new foods increases interest
= Snacks should be low-cost and easily
found in a grocery store
©
e Snacks should be easy to make independently g
L) by students at home .:‘n

Figure 2. Lessons Learned for Engaging Elementary
Students in Trying New Foods and Providing Snacks as
Part of a Physician-led School-based Nutrition Education
Curriculum

nutrition-themed poster to hang in their classroom or else-
where within the school where students would see them re-
peatedly during the school day to help reinforce teaching
outside of the nutrition classes.

OUTCOMES

Following each of the five nutrition classes, surveys were
distributed to each of the six participating classroom teach-
ers (n=30) to assess their perception of student enjoyment,
teacher approval, and ability to incorporate nutrition edu-
cation in the classroom. QR codes were provided to ensure
anonymous responses. Over 90% (28/30) of surveys were
completed. All (100%) respondents reported that their stu-
dents enjoyed the classes and desired ongoing participa-
tion; and the vast majority (95%) felt nutrition education
should be provided on a regular basis; however, only 51%
felt they could currently incorporate monthly nutrition ed-
ucation into their classroom curriculum. Figure 3 illus-
trates these survey findings.

At the end of year one, to better understand the fea-
sibility and impact of the overall nutrition curriculum, we
distributed surveys to assess teachers’ attitudes about the
lessons. That survey consisted of multiple choice, Likert-

Student Teacher
Enjoyment Approval

scale, and open-ended questions. Responses to the open-
ended questions were used to improve lesson implementa-
tion. For example, one teacher recommended using circle
time on the carpet to improve students’ attention and en-
gagement. Teachers also recommended using visual aids lo-
cated at the front of the classroom (instead of passing them
around) to limit distractions. These changes were imple-
mented the following year.

During year two, we distributed surveys to parents of
students who participated in the curriculum to assess eat-
ing behaviors at home; however, responses were not ana-
lyzed due to an extremely low completion rate (2%). After
year two, the lead physician met with the classroom teach-
ers for a roundtable discussion about the evolving curricu-
lum. Several teachers characterized the nutrition classes as
enjoyable. They reported feeling the class filled an educa-
tional gap and exposed children to nutritious foods that
they otherwise would not have opportunities to try. Some
teachers also expressed that by being present during the
sessions they were learning simple ways to explain nutri-
tion concepts and could incorporate them into their own
lessons. While teachers shared that students often inquired
about when they could attend nutrition class again or re-
marked that they were following the nutrition principles,
they also expressed that it was hard to know how much in-
formation the students retained and asked for an assess-
ment that could evaluate retention.

In year three, to address teachers’ concerns about re-
tention, we co-created and distributed a developmentally
appropriate nutrition knowledge and attitudes assessment.
An example of a knowledge-related question from the as-
sessment is: “Healthy foods (fruits, vegetables, whole
grains) have long-lasting energy to fuel our body all day
long,” with a true/false choice response. Another question
to assess attitudes about nutrition was: “I like to eat fruits
and vegetables” with multiple-choice responses of “No,”
“Getting used to it,” and “Yes.”

After participating in all five nutrition classes, some stu-
dents informally shared some of their thoughts and behav-
ior changes with the lead physician and their teachers (Fig-
ure 4). Anecdotally, students were often heard referring to
the lead physician as the “nutrition lady,” and giving her
a hug when they saw her at school. Students also could be
seen and heard singing the nutrition songs during the reg-
ular school day, and their classroom teachers reported that

Teacher Can
Incorporate Nutrition
Classes

Figure 3. Results of Surveys to Assess Teachers’ Attitudes about the Physician-led Nutrition Curriculum at an Urban

Public Elementary School.
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HEARD AROUND THE SCHOOL...

In one class a student shared, “| made my mom only buy whole
grain crackers like Triscuits rather than chips because they are
good for me.”

A parent shared, “My child just told me about the delicious snack
that Dr. P came in and made for her today. And that now she
likes chickpeas! You clearly made an impression and I'm so
excited that our pickiest eater has added a new food to her
repertoire.”

Ateacher shared, “My student was excited to tell me that he can
make a tasty snack with salsa and corn, and he has been eating
it once a week since.”

Several students made statements regarding their nutrition-
related behaviors, such as, “Dr. P, | am eating protein!”

Figure 4. Informal Teacher and Student Feedback
Regarding a Physician-led Nutrition Curriculum at an
Urban Public Elementary School

they accepted student requests to play recordings of the
songs in their classrooms outside of nutrition class time.
Teachers recommended pre-recording the songs on video
and having printouts of the lyrics available during and out-
side of class time so that students could follow along and
participate more; and this was implemented in year three.

At the end of year three, another informal discussion
took place between the lead physician and classroom teach-
ers. Teachers recommended some modifications to the
knowledge and attitudes assessment. An example of a pro-
posed change included adding images to answer choices to
improve student comprehension (i.e., adding a picture of
milk and cheese next to an answer choice including the
word “dairy”). Lastly, while teachers requested more time
for the nutrition lessons, this was not determined to be fea-
sible given time constraints during the school day.

At the end of the three-year curriculum implementation,
the teaching team did an inventory of what went well and
why. Table 1 below summarizes some of the best practices
for developing and implementing a nutrition curriculum in
an elementary education setting based on our evaluation
data and feedback from classroom teachers.

Table 1. Best Practices for Developing and Implementing
a Developmentally-Appropriate, Physician-led Nutrition
Curriculum in an Urban Elementary School

BEST PRACTICE CONCEPTS APPLIED
AND LEARNED
Keep students’ Developmentally-

developmental age in mind appropriate

Limit class time to 20
minutes or less

Engagement, Focus

Have students sit in a circle Engagement, Focus

Hang posters with Reinforce concepts

BEST PRACTICE CONCEPTS APPLIED

AND LEARNED

repetitive messaging

Provide interactive
demonstrations

Reinforce concepts

Use music and movement Reinforce concepts

Offer and teach Application of skill in real
preparation of nutritional world practice
snacks

Avoid distractions, such as
materials that are passed
around

Engagement, Focus

Longitudinal nutrition
curriculum with the same
group over an extended
time period

Relationship-building,
Knowledge, Trust

DISCUSSION

This five-session, interactive and developmentally appro-
priate nutrition curriculum exposed nearly 100 elementary
school students to nutrition education and healthy foods
and provided their teachers and parents with nutrition edu-
cation to reinforce principles outside of the original classes.
We showed that this combination of a short, simple, low-
cost nutrition education model that integrates a shared
food component can positively impact attitudes and behav-
iors associated with healthy eating—a necessity if we are to
overcome the convenience of unhealthy food choices and
increasing childhood obesity rates. While school boards of-
ten argue that there is not enough time to implement nutri-
tion education in an already packed curriculum, this nutri-
tion curriculum took only twenty minutes to deliver on five
different occasions (totaling less than two hours per school
year) and yielded positive outcomes. This reinforces that it
is not the length of the class itself, but the repeated expo-
sure and engagement that is necessary.

The positive impact of having the same instructor de-
liver this longitudinal program was clear. By consistently
returning to teach each class, the lead physician estab-
lished rapport with students, teachers, and parents, thereby
not only sharing accurate and accessible health information
but reinforcing positive attitudes about healthy eating. It
was not surprising then when the lead physician returned
to visit the school in subsequent years, that the students
who completed her classes approached her with hugs. Their
anecdotal feedback emphasizes how establishing relation-
ships with students and parents can positively impact how
new information is received and retained; in this case, ad-
dressing students’ nutritional knowledge and attitudes will
hopefully lead to new and sustained healthy nutritional
behaviors and food choices. Further, the rapport built be-
tween the school and medical personnel suggests that more
partnerships between medical institutions and schools
should be forged to improve the health of children. These
connections also may have reciprocal benefits such as less-
ening child anxiety when seeing a doctor, etc.
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In addition, the curriculum established a liaison and
supported dialogue between pediatric physicians, trainees,
and elementary school teachers, which is important not
only for nutrition education but for many health-related
topics that impact young children, such as school safety
and infection prevention. This was evidenced by increasing
teacher participation during the nutrition classes. Some
teachers even began incorporating nutrition activity sheets
from MyPlate to reinforce learning in their own classes.

Anecdotal feedback from the pediatric residents partici-
pating in a community advocacy rotation showed that they
too benefited from their participation in the delivery of
the curriculum. In evaluating their advocacy rotation, these
physicians in training noted that being in schools, witness-
ing live teaching, gaining understanding of teachers’ per-
spectives, and interacting with children in their own nat-
ural environment were all advantages of participating in
the rotation. One resident noted that this advocacy pro-
ject was one of the most impactful of the rotation, “To be
able to see healthy kids and also the difficulty of teachers
was eye opening.” They also shared that this experience
improved their understanding of their patient populations’
general knowledge about nutrition at this age and what
they are exposed to, which can help with discussions during
well child visits. At a time in which the physician-patient
relationship is strained (Drossman and Ruddy 2020), rap-
port between physicians and their patients is absolutely
needed. Continued involvement of residents in school-
based advocacy work may further foster long-term relation-
ships between pediatricians and schools and may lead to
long-term advocacy careers.

CHALLENGES

While there is much to celebrate about this work, this novel
physician-led nutritional education curriculum faced and
addressed several challenges. Given the physical space lim-
itations of this urban public-school setting, it was neces-
sary to move the nutrition lessons from classroom-to-class-
room multiple times a day to deliver the curriculum. This
required that demonstrations be easy to set up and take
down; however, while this was feasible it took away some
of the limited time available for each class and created
a slightly more chaotic environment. Another challenge,
though a good one to have, was that since the curriculum
often reached more than 100 students in a day, it was some-
times difficult to procure and store the large amount of
fresh fruit and vegetables needed for the snack. This also
meant that the assembly of so many snacks required ex-
tra hands; our medical students/residents and nutrition in-
terns helped when they were available. Due to the short-
allotted time for each class and lack of kitchen access, the
snack options we were able to offer were limited since they
could not include foods that needed to be cooked or baked.
While kitchen access may be possible in some school set-
tings, additional safeguards would need to be put in place.
Involving parents in the nutrition curriculum was also
challenging, largely due to their time demands. As noted
earlier, in year two we attempted to survey parents of stu-
dents who participated in the curriculum to assess student

behavior at home, but the responses were not analyzed
due to an extremely low completion rate (2%). Some po-
tential reasons for this could be competing paperwork sent
home by the school, not receiving the survey, uncertainty
regarding how to respond to the questions, and time con-
straints. As a result, it is unknown whether the nutrition
classes resulted in nutrition-related conversations or be-
havior changes at home. Overall, it was suspected that
many students relied on convenient and generally un-
healthy foods with limited nutritional value outside of
school time. However, while we do not have survey data
to support either aspect, parents’ impressions of the cur-
riculum’s impact on their children as shared through their
anecdotal accounts tell an important story of engagement
and interest.

Although the snacks provided were comprised of budget-
friendly foods, parents and caregivers may still face chal-
lenges in obtaining and preparing these foods to provide
at home. Limited access to grocery stores, financial con-
straints, time limitations, and knowledge gaps regarding
healthy nutrition and cooking, as well as family and cul-
tural traditions and beliefs about what foods are appropri-
ate for children have been reported as contributors to chal-
lenges in adopting nutrition-related behavior changes in
the home (Thorndike et al. 2022). While we acknowledge
their role, this curriculum does not address the larger social
and structural barriers experienced by many families that
directly impact their ability to purchase, prepare, and con-
sume healthy foods. Stronger and expanded governmental
programs (such as expansion of food assistance programs
like Supplemental Nutrition Assistance Program (SNAP))
and campaigns are needed to address these barriers.

From a curriculum development perspective, we encoun-
tered some challenges in our collaborations with classroom
teachers, particularly in gathering feedback and involving
them in the development of the assessments. However, we
acknowledge that these challenges were largely related to
their already demanding workload, leaving minimal time
for additional meetings or discussions. We learned that it
was best to solicit feedback at the end of the school year
or immediately following each lesson. Classroom teachers,
as we witnessed at this school and understand in general,
do far more than required and with far fewer resources than
they need. One teaching philosophy that is promoted at
this school that may have contributed to the success of our
nutrition curriculum is the emphasis on a growth mindset,
meaning that teachers encourage children to try new things
and push themselves beyond their comfort zone.

In our model, the lead physician and support team vol-
unteered their time to develop and conduct the nutrition
curriculum. It may be challenging to find similar physicians
who are able to do this in a volunteer capacity unless the
role is developed to meet certain job responsibilities (such
as involving advocacy or education efforts) or who are in-
terested in dedicating time to do this work. Additionally,
the physicians must have or acquire requisite knowledge
and skills to teach nutrition in an elementary school set-
ting. However, pediatricians are a unique group of stake-
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holders who may have the interest and ability to do this
well.

FUNDING

Overall, implementing our nutrition curriculum was rela-
tively inexpensive, but it did require a small budget that
may present challenges for other groups. In its first year,
the nutrition curriculum was personally funded by the lead
physician. In the second and third years, the program was
funded by community health grants that were awarded after
an application process through the Patrick M. Magoon In-
stitute for Healthy Communities at the Ann & Robert H.
Lurie Children’s Hospital of Chicago, where the lead physi-
cian and team are based. Most of the funds were used to
purchase healthy snacks including fresh fruit and vegeta-
bles distributed at the end of each class. The remaining
funds were used to purchase visual aids and materials to
support the interactive demonstrations. The total cost of
teaching the five nutrition classes was less than $600. The
physicians, medical students, and nutrition interns volun-
teered their time and were not compensated.

Our funding model (i.e., self-funding and community
health grants) does not provide long-term sustainability
and any funding from the school itself would likely be lim-
ited given already tight budget constraints. For larger scale
implementation, securing reliable and sustained funding
would be challenging but necessary.

NEXT STEPS AND IMPLICATIONS FOR FURTHER
ADVOCACY

Integrating physician expertise into a school’s health-re-
lated curriculum, similar to having teachers within the
health care system, strengthens relationships between stu-
dents, parents, teachers, and healthcare providers and al-
lows for new opportunities to positively impact knowledge
and behaviors, which are difficult to accomplish during a
clinic visit. Expanding this work to include more schools
or classrooms could reach more students. Ideally, an ef-
fective nutrition curriculum within the public school sys-
tem could be delivered across multiple school years during
which students would build upon lessons learned from pre-
vious years, as they do in other subject areas. Additionally,
schools would be able to offer high-quality, nutritious
meals that reinforce this education.

As an extension of this project, the lead physician men-
tored a medical student advocacy group to deliver a modi-
fied version of the curriculum to a group of ethnically mi-
noritized children and their parents in a community-based
setting. In this setting, a kitchen was available and utilized
during the curriculum, which allowed for the preparation
of more complex snacks that involved cutting, cooking, and
baking. This project provided more evidence that the cur-
riculum can be replicated and easily implemented for var-
ious audiences. It also yielded more suggestions of other
ways the curriculum could be modified, including adapt-
ing the snack to fit facility resources, adjusting content
and activities for children/students of different ages, and, if
there is more time for lesson delivery, involving children in

preparing the snacks given there is evidence that child in-
volvement in food preparation is associated with a higher
quality diet (Quelly 2019).

Overall, this work provided some evidence that a nutri-
tion education intervention does not necessarily need to
be intensive to achieve its goals. Through brief lessons and
repeated exposure to healthy foods, children may start to
prefer and request new foods and thus influence what gro-
ceries their parents purchase, which could ultimately re-
sult in improved nutrition among the entire family and may
help prevent obesity across generations. Providing a safe
space for children to try and test new foods without fear
of judgement or punishment may help expand their palates
and foster more positive attitudes toward healthier foods.
As health care providers, parents, and teachers, we cannot
only ask these things of our children, but we too need to re-
main curious, willing, and open to trying something new.

To reverse the obesity epidemic, the causes must be un-
derstood and addressed at various levels. Given the mul-
tifactorial causes of childhood obesity, future AAP guide-
lines should include a focus on prevention and suggest
evidence-based ways to address obesity beyond the clinic.
Current AAP guidelines only suggest strategies that can be
used within a clinical visit but should provide guidelines
for teachers to incorporate school-based learning, so that
all children can be impacted, not just the ones who regu-
larly go to the doctor. Further, most medical students do
not receive nutrition training during medical school or res-
idency—this should change since many health conditions
are caused and/or worsened by a poor diet.

This model of a school-based, physician-led nutrition
curriculum may contribute to a multifaceted approach to
childhood obesity prevention, as an effective and engaging
way to impart basic nutrition concepts and strategies to
young children and their families. It also highlights that in-
terventions can be acts of advocacy, and that small, short,
single-site interventions have value and should be shared.
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