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Abstract: The prevalence of childhood obesity is a growing epidemic in the United States and as of 2014 its prevalence among
children ages two to 19 was 17.0%. Without intervention, obese children are at risk for negative health consequences and for the
increased likelihood of staying obese through adulthood. St. Louis Children’s Hospital provides HTT (Head to Toe), an interactive
12-session fitness, nutrition, and social well-being class focuses on adopting healthier lifestyles through daily exercise, and proper
nutrition. One program referral method is through a partnership with the hospital’s HSC (Healthy Start Clinic), a multi-disciplinary
obesity clinic. Pretest and posttest assessments are used to measure changes in body metrics, health behaviors, knowledge, readiness
to change, and self-concept. Between August 2011 and May 2016, 485 children and at least one parent or guardian with them were
enrolled in the program, and up to 235 children completed at least one pretest- or post-assessment. Analysis determined multiple
statistically significant improvements in body metrics, health behaviors, knowledge, including questions related to nutrition and food
guidelines, readiness to change assessment, and self-concept. Total knowledge increased by 22%; questions related to nutrition
increased by 28.2%, social emotional by 18.9% and physical activity by 17.8%. Findings suggest that the Head to Toe program is
effective in improving nutrition, physical activity, social emotional knowledge and behaviors among participants. Childhood obesity
is a growing epidemic and creating a relationship with a pediatric obesity clinic can increase the total number of children and teens
that are introduced to weight management programs.
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1. Introduction months are at an increased risk of being overweight
(85th to 95th percentile) by age 12 [4]. Overweight or
obese older children are then more likely to become
obese adults than non-overweight or obese children [5,
6]. Obesity prevalence also increases at each
developmental stage. And 8.9% of children ages two
to five are obese, and that proportion increases to 17.5%
for children ages six to 11. Prevalence among those
aged 12 to 19 is even higher at 20.5% [1]. This
indicates a need for intervention at an early age to
prevent the increase in prevalence of obesity at
adolescence and into adulthood and to prevent the
adverse  health  consequences  of  obesity.
Comorbidities of childhood obesity include:

cardiovascular disease risk factors such as high blood
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The prevalence of childhood obesity is a growing
epidemic in the United States. Between 2011 and
2014, the obesity prevalence among children ages two
to 19 was 17.0%, which is up from 13.9% between
1999 and 2000 [1]. Healthy people 2020 has set a goal
to reduce this proportion among children ages two to
19 to 14.5% or less by year 2020 [2]. Obesity is
defined as BMI (body mass index) (kg/m?) being
greater than or equal to the 95th percentile range
relative to other children of the same gender and age
[3].

Children above the 75th percentile for BMI at 54
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on the developing skeleton [7] and psychosocial
distress such as depression and lower health related
quality of life [7, 9]. Weight management
interventions can improve present quality of life for
the child and prevent future health complications.

Research indicates that the most effective pediatric
weight management programs involve both parents
and children [10] and are multidisciplinary in nature,
combining nutrition, physical activity and behavioral
modification [11]. Parents have a great deal of
influence over the family’s lifestyle, and when parents
and children manage their weight at the same time,
parents act as models for healthy eating and activity
behaviors; this in turn underpins the child’s likelihood
of adherence to positive lifestyle changes [12]. Data
show that including parents in the
intervention/program improves child weight loss, as
compared with an intervention/program with the child
alone [12].

Results are mixed for weight management
programs that focus on BMI and weight reduction as
the primary outcomes, and if effective, results are
usually not sustained past 12 to 18 months
post-intervention [13]. Focusing on small, sustainable
lifestyle changes may have a greater long term effect
on obesity than programs that focus on weight loss
and BMI as primary outcomes alone [11]. Participants
of weight management programs need to be equipped
with skills, abilities, and knowledge to make continual
progress toward healthier lifestyles.

Another important aspect for successful pediatric
weight management is to understand where potential
participants are on the readiness to change spectrum.
Interventions can then be targeted to those most likely
to succeed. According to the TTM (trans-theoretical
model), there are five stages of change that people
pass through when making a lifestyle change:
pre-contemplation, contemplation, preparation, action,
and maintenance. Those in the pre-contemplation or
contemplation stage are less likely to successfully
instigate a long-lasting change than someone in the

preparation, action, or maintenance stage [14]. Past
studies utilizing TTM for weight management have
reported positive results for reduction of fat intake,
increases in fruit and vegetable intake, and increase in
physical activity [15].

In St. Louis, Missouri, St. Louis Children’s
Hospital provides a multidisciplinary obesity clinic,
called the HSC (Healthy Start Clinic). St. Louis
Children’s Hospital nationally serves the health care
needs of children, from infancy to adolescence,
advocates on behalf of children and families, and
serves patients from all 50 states and more than 80
countries. The HSC includes a staff of physician,
psychologist, dietitian, registered nurse, social worker,
and a representative of the childhood weight
management program called HTT (Head to Toe). The
relationship between the HSC and HTT began in 2015
and if the patient meets the requirements for the
intervention, such as age, distance from St. Louis
Children’s Hospital, and readiness to change, the HTT
representative gives an introduction to the program
detailing the logistics and expectations of participating.
As of 2017, 54% off HSC patients meet the
requirements and are given the HTT introduction.

The purpose of HTT is to provide a family-based
weight management program that increases both
behavior and knowledge of healthier lifestyle choices
which address risk factors for chronic diseases like
hypertension and diabetes. HTT was created in 1996
with two families, a dietitian, and a physical therapist.
The program has grown to include paid staff, a set
curriculum, and replication partners across the state of
Missouri. Program curriculum for HTT was developed
in 1996 by hospital staff based on literature reviews.
The curriculum is delivered orally by a cross-trained
team of hospital staff including a registered dietitian,
an exercise specialist, and a licensed social worker.
Through twelve, 60 minute sessions over the course of
16 weeks, a team of trained professionals teach
participants how to manage their weight and
encourage them to have a positive self-image as their
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bodies grow. Participants set goals to increase regular
practice healthy eating, and increase
self-esteem. The curriculum was developed using
CDC (Centers for Disease Control and Prevention)
guidelines for physical activity and USDA (United
States Department of Agriculture) Center for Nutrition
Policy and Promotion guidelines for nutrition. In 2013,
the program was deemed “effective practice” by the
Healthy Communities Institute, and in 2016, the
program was upgraded to “evidence based.”

Participants are recruited by an area physician
referral, the HSC and word of mouth based on the
following ideal criteria: BMI above the 85th percentile
(classified as overweight or obese), in the preparation
or action phase on the readiness to change assessment,
and residing within a 50 mile radius of the St. Louis
Children’s Hospital, but any interested family is
welcome to join the program. The program hosts a kid
class (ages 8 to 12) and a teen class (ages 13 to 17),
and there are a maximum of 15 child participants per
class. At least one parent or guardian attends each
class with the child participant, and siblings are also
welcome to attend. This reinforces the lifestyle
component of the program by involving the entire
family in health behavior changes. Classes each week
are focused on a different topic—nutrition, physical
activity, or social work—and are led by the
appropriate trained professional on the team, which
consists of a registered dietitian, an exercise specialist,
and a licensed social worker. The trained professionals
attend all classes in order to create a familiar and
supportive environment from week to week.

The first eight of the twelve classes meet weekly,
and the final four meet every other week.
Incorporating a tapering phase into interventions
prevents relapse of bad habits by providing support
and by reviewing previous lessons; this has been
shown to help individuals maintain changes that
occurred in the intervention [16]. The program costs
$60, and families are fully reimbursed if they achieve
perfect attendance.

exercise,

The purpose of this study is to evaluate the effect
HTT has on creating sustainable changes in lifestyles
among program participants. Additionally, this study
will investigate the relationship between the HSC and
HTT. No previous study has yet to provide estimates
on the benefit HTT has on children and families. We
hypothesize that participants will create positive
lifestyle changes after having completed the program.

2. Materials and Methods

In 2015, St. Louis Children’s Hospital’s HSC
included an introduction to the program as part of
patients’ initial visits to the clinic and 15.7% of
participants have been referred from 2015 to 2016
through the clinic.

Once enrolled into HTT, staff capture changes in
body metrics, knowledge, health behaviors, readiness
to change, and self-concept, pretest and posttest
assessments. Survey question development was based
on validated literature was externally
evaluated to determine appropriate grade level
language usage and included multiple choice and
ranking questions.

The body metrics assessment evaluates the child’s
height, weight, and BMI, as well as physical abilities
such as hamstring flexibility, number of sit ups in 30
seconds, number of push-ups in 30 seconds, and a 30
second running VO, max exercise. The knowledge
assessment is a 13 questions true-false test containing
fitness, nutrition, and social emotional items. Behavior
change is assessed with an online 28 questions test
that asks about current dietary behaviors, fitness
routines, media usage and family time. In the
readiness to change assessment, Prochaska’s TTM is
used to identify participants’ readiness to adopt
healthy behaviors both before and after the program.
Items assess current levels of: exercise, eating fruits
and vegetables, family support, and how future
activities will affect the families’ ability to maintain a
healthy lifestyle. Items for all assessments were
developed based on literature reviews for each topic.

reviews,
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Self-concept is assessed by the Piers Harris 2.0 to
provide an overall view of an individual’s
self-perception and to help identify participants who
may require further testing and possible treatment.
The six categories assessed on Piers Harris are:
behavioral adjustment, intellectual and school status,
physical appearance and attributes, freedom from
anxiety, popularity, and happiness and satisfaction.
Knowing where participants are on the spectrum of
self-concept equips the program leaders with an
understanding of how best to reach the participants.

All of the assessments take 30 minutes to complete
and every child in the program, ages 8 to 18, received
both the pretest and the posttest. The pretest
assessments were administered during the first session
of HTT and the posttest assessments were
administered at the last session, both by paper and
pencil.

Completed health behavior and readiness to change
surveys are entered into the Qualtrics Insight Platform
for data management and body metrics, knowledge,
and self-concept assessments are entered into excel.
For this study, a data file from 2011-2016 was
exported from Qualtrics and imported into SPSS 22.0
for data cleaning and analysis. Statistical analysis was
conducted to determine the mean test scores for
knowledge change from pretest and post test data.

Results from pre- and post-assessments were
compared using paired t-tests, independent samples
t-tests, and chi-square analysis for categorical items on
the assessments. Statistically significant results are
identified if the p-value is less than 0.05. Items on the
assessments were adapted over the five years of

program implementation, causing differences in
samples sizes on particular items. No surveys were
excluded from the analysis.

3. Results and Discussion

Between August 2011 and May 2016, 485 children
and at least one parent or guardian were enrolled in
the program, and up to 235 children completed at least
one pre- or post-assessment. Along with item
adaptation, absences year to year for pre- and
post-assessments, lack of follow-up, and refusal to
answer some questions resulted in different samples
sizes for assessment items. For this reason, paired
t-tests were not always possible and independent
samples t-tests were used in those instances.

Participants improved from pre- to post-test on all
body metric assessments, with statistically significant
improvements for number of push-ups in 30 seconds,
VO, max, and sit and reach (Table 1). Average BMI
and average weight (pounds) decreased from pre- to
post-test (31.95 to 31.33 and 169.37 to 169.31,
respectively), but these differences were not
statistically significant. Body metric results were
analyzed with a paired samples t-test.

Participants also showed improvements in health
behaviors (Table 2). For nutrition related behaviors,
there were statistically significant improvements for:
number of days consuming fruits and vegetables,
number of days eating as a family, cups of water
consumed per day, and number of days per week
planning and prepping meals. For social emotional
health behaviors, participants saw improvements
inthe positive direction on three of four items, and

Table1 Change in mean results, N, 95% Cls, and p values for body metrics assessments.

Metric Mean difference N 95% CI p

Push ups in 30 seconds +1.04 155 -1.57t0-0.50 0.000*
VO, max “beep test” +1.70 93 -2.90 t0 -0.49 0.006*
Sit and reach (centimeters) +1.80 159 -2.57t0-1.04 0.000*
Sit ups in 30 seconds +0.66 157 -1.39 t0 0.076 0.079
Weight (pounds) - 0.06 137 -6.07 t0 6.19 0.985
BMI -0.62 156 -0.38 t0 1.62 0.223

*statistical significance (p < 0.05).
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Table 2 Change in mean results, N, 95% CI, and p values for health behaviors assessments.

Health behavior Mean difference 95% CI p

pre-, post-
Nutrition
Days/week eating at least 5 fruits and vegetables +1.04 140, 28 -1.87t0-0.22 0.014*
Fruits and vegetables eaten on average day +0.50 92, 64 -1.42100.43 0.290
Days/week eating as a family +1.88 229,90 -3.02t0-0.73 0.001*
Cups of water per day +3.22 235, 92 -4.79t0 -1.65 0.000*
Sugar sweetened beverages per day -0.66 91, 64 -0.80t0 2.13 0.371
Cups of soda per day -0.56 134, 27 0.19t00.93 0.004*
Cups of Gatorade per day -0.19 134, 27 -0.31t0 0.70 0.453
Cups of juice per day -0.30 139, 26 -0.55t0 1.15 0.488
Times per week eating fast food +0.33 232,91 -0.97t0 0.31 0.315
Days/week planning and prepping food +1.36 227, 88 -2.46t0 -0.27 0.015*
Meals eaten last week -0.58 92,61 -1.47 t0 2.63 0.577
Days/week eating within two hours of waking +0.10 90, 64 -1.55t01.34 0.890
Social work
Days/week 10 minutes conversations with family +1.23 235,92 -2.53t0 0.065 0.062
Days/week positive self-talk +2.46 233,92 -3.73t0-1.20 0.000*
Days/week talking about media messages +0.60 231,92 -1.60 to 0.40 0.238
Days/week feeling stressed +1.42 227,87 -2.81t0-0.02 0.047*
Physical activity
Days/week physically active +0.64 232,89 -1.13t0-0.15 0.010*
Days/week walking 10,000 steps +1.26 126, 24 -2.1410-0.38 0.005*
Days/week physically active with family -0.33 94, 63 -0..25t0 0.92 0.260

*statistical significance (p < 0.05).

improvements were positively statistically significant
for number of days per week engaging in positive
self-talk. Number of days per week feeling stressed
was statistically significant, but in the negative
direction. Participants improved physical activity
health behaviors in three of the four assessments, and
there were statistically significant improvements for
the number of days per week they were physically
active and number of days per week they walked
10,000 steps. Health behavior results were analyzed
with an independent samples t-test.

There were three items on the health behavior
assessment that had categorical response options and
were assessed with a chi-square assessment (Table 3).
There was a statistically significant difference from
pre- to post-test in how participants responded to the
question, “How often do you read nutrition labels on
the package of the food you eat?” The responses for

the other two items (assessing average time spent
exercising on days they were physically active and
average time per day on “screens”) were not
statistically significantly different from pre- to post-test.

On the knowledge assessment, overall, participants
showed statistically significant improvements from
pre-test (57.5%) to post-test (79.6%) (Table 4).
Participants also statistically significantly improved
each sub-category of the test: nutrition (mean change
M: 28.21%), social emotional (M: 18.91%) and
physical activity (M: 17.76%). The largest increase in
knowledge was for the question, “True or false, to lose
one pound, you must burn 1,000 calories?” with a
60% increase. There were also statistically significant
improvements on 13 of the 18 individual questions on
the knowledge test. The knowledge test was assessed
with a paired sample t-test.

On Proschaka’s readiness to change assessment,
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Table 3 Chi Squares analysis, N, and p values for categorical health behaviors.

Health behavior Pe_arson N p

chi-square pre-, post-
How often do you read the nutrition labels on the packages of the food you eat? 9.166 141, 28 0.027*
B s “ 5 PN o gmes oo
\I;:g\évon;;;he;;me in a day do you spend in front of the television, computer or 4730 233, 89 0.193
*statistical significance (p < 0.05).
Table 4 Change in mean results, N, 95% CI, and p values for knowledge assessments.
Knowledge item I(\élgan difference N 95% ClI p
Nutrition
A balanced diet should include lots of plant foods. +15.45 123 -0.27t0-0.04 0.009*
Food labels list the amount of calories, fat, protein, and humber of servings. +12.82 39 -0.26t0 0.00 0.058
Fruits and vegetables are good for you because they are high in calories. +35.71 84 -0.47t0-0.24 0.000*
It takes 5 minutes for your stomach to tell your brain it is full. +40.65 123 -0.61t0-0.30 0.000*
You only need to drink 4 cups of water every day. +13.01 123 -0.22t0-0.04 0.003*
Overall nutrition +28.21 123 -0.33t0-0.23 0.000
Social emotional
S.M.A.R.T. goals should be measurable and attainable. +26.02 123 -0.35t0-0.17 0.000*
ggrr:\cjér:ga;r;ﬁlmail or text is a positive way to use technology to start a +24.40 123 0.3510-013 0.000%
\I;’vl;{]hcztlpegsss.omeone, yelling, or breaking something are all positive ways to deal +5.70 123 01310-002 0.144
:\n/lgssitct’ji(i:(ljselgré?rgle(;n(?r |tshgti);£aefrfrt]3;[.ed by what | see and hear on TV, in movies, +1951 123 20.3010-009 0.000%
Overall social emotional +18.91 123 -0.24t0-0.14 0.000
Physical activity
To lose one pound, you must burn 1,000 calories. +56.95 84 -0.58t0-0.44 0.000*
Examples of aerobic exercise are lifting weights, stretching, and sit ups. +14.75 122 -0.24t0-0.05 0.003*
You should exercise 30-60 minutes per day. +5.13 39 -0.12t0 0.02 0.160
Practicing flexibility can keep your muscles and joints from becoming stiff. +2.38 84 -0.10t0 0.05 0.530
Strength training should be done 4 days a week. +30.08 123 -0.40t0-0.20 0.000*
It is recommended that you should walk 20,000 steps per day. +28.21 39 -0.45t0-0.12 0.001*
Aerobic exercise helps your heart and lungs work better. 0 20 -0.21t00.21  1.000
Increasing the amount of muscle on your body makes you burn more calories. +21.88 64 -0.38t0-0.06 0.009*
Regular exercise can improve your bones, skin, and mood. +20.51 39 -0.36t0-0.05 0.010*
Overall physical activity +17.76 123 -0.23t0-0.13 0.000
Overall knowledge +22.01 123 -0.25t0-0.19 0.000*

*statistical significance (p < 0.05).

there was a statistically significant difference in
participants’ readiness to increase fruit and vegetable
consumption and level of how future activities will
affect the families’ ability to maintain a healthy
lifestyle (Table 5). Readiness to change results was
assessed with a chi-square analysis.

On the Piers Harris assessment, participants
improved their scores on all subsections of the test.

However there were no statistically significant
improvements. Piers Harris results (Table 6) were
assessed with an independent sample t-test. The
average inconsistent response index and average
response bias index were both within normal ranges
on the pre- and post-assessment, indicating that
participants did not respond to the Piers Harris items
at random or yes-only/no-only.
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Table 5 Chi square analysis, N, and p values for readiness to change assessments.

Readiness to change indicator Pegrson N p
chi-square pre-, post-

Readiness to engage in physical activity 7.772 187, 96 0.105
Readiness to increase fruit and vegetable consumption 14.797 187, 95 0.005*
Current level of support from family 5.652 187, 96 0.227
For the next four months, activities such as work, homework, sports, travel times,
tutoring or other activities will affect my family’s ability to achieve or maintaina  18.904 187, 95 0.001*
healthy lifestyle?
*statistical significance (p < 0.05).
Table 6 Change in mean results, N, 95% CI, and p values for piers harris assessment.
Self-concept domain Mean difference 95% CI p

pre-, post-
Inconsistent responding index -1.05 177,138 -0.56 to 2.66 0.202
Response bias -0.06 177,138 -1.98t02.11 0.952
Behavioral adjustment +5.79 177,138 -14.07 to 2.50 0.170
Intellectual and school status +0.50 177,138 -2.50t0 1.50 0.624
Physical appearance and attributes +2.13 177, 138 -4.31t0 0.05 0.056
Freedom from anxiety +1.45 177, 138 -3.821t00.92 0.229
Popularity +1.87 177,138 -4.23100.48 0.120
Happiness and satisfaction +2.39 177,138 -4.351t0 -0.44 0.017*
Total +1.62 177,138 -4.02t00.76 0.181

*statistical significance (p < 0.05).

4. Conclusion

HTT was created to target the growing childhood
obesity epidemic in the United States. Without
intervention, obese children are at risk for negative
health consequences and for the increased likelihood
of staying obese through adulthood. This family-based
weight management program helps families learn to
make healthier lifestyle choices over the course of 16
weeks and 12 one hour classes.

Findings suggest that the HTT program is effective
in improving nutrition, physical activity, social
emotional knowledge and behaviors among child
participants, as measured by self-reported pre- and
post-test assessments. There were multiple statistically
significant health behavior findings, indicating that the
HTT program has an impact on fruit and vegetable
consumption, eating as a family, increased water
consumption, decreased soda consumption, positive
self-talk, physical activity, and daily walking. Total
knowledge increased by 22% on the 13 questions

assessment. Each section of the assessment also saw
significant knowledge increases from pre- to post-test:
nutrition (28.2%), social emotional (18.9%), and
physical activity (17.8%).

HTT curriculum emphasizes that weight
management is a family lifestyle change. Weight
reduction does not happen instantly, and there are
elements outside of nutrition and physical activity at
play, such as readiness to change, social emotional
factors, and self-concept. Many of the significant
findings correspond to factors that parents are in
control of: eating as a family, fruit and vegetable and
soda or sugary drink consumption, planning and
prepping food, and being physically active (whether
by example or by encouraging family activities).

Aspects of the HTT curriculum are designed to help
support parents as they make these changes for their
family. All trained professionals are present at each
HTT class, regardless of the focused topic that week.
This means someone is available at all classes to
answer any questions or give advice on anything that
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might have come up during the week. The program is
also designed to taper towards the end; this gives
families the chance to sustain lifestyle changes for
longer intervals between classes while still offering
support before the end of the program.

Improving knowledge, skills, and abilities amongst
the child participants is important, but parents have
much control over consumption and behaviors. In
addition to targeting children, involving parents is
essential for successful weight management programs.
In a study looking at parental readiness to change in
relation to child behaviors, parents that increased their
stage of change on the TTM from pre-contemplation
or contemplation to action or maintenance reported
significant decreases in child fast food consumption
and increases in child fruit and vegetable consumption
[17]. Understanding both parent and child stage of
change is important in the ongoing research for
effective weight management strategies.

While nearly all of the results in this evaluation
were positive, one item on the health behaviors
assessment asked participants to report on the days per
week they felt stressed. This result was statistically
significant in the unfavorable direction. One
explanation may be the timing of assessments. The
pre-assessments correspond with the beginning of
either the fall or spring school semester when students
are unlikely to have tests and large amounts of
homework. The post-assessments take place towards
the end of the school semester when participants have
more school work. Participants can also get better at
self-reporting behaviors, which can distort the pre- to
post-test change.

This evaluation indicates that an hourly, 16 week
family based weight management program can
successfully improve health knowledge, behaviors,
and accelerate readiness to change to adopt healthier
lifestyles. However, recent changes in the
requirements for weight management programs have
resulted in the HTT program to increase the dosage to
17 weeks. Due to this increase of dosage, the program

will no longer taper at the end but will meet weekly.
There are several limitations to the evaluation of this
program. Body metrics are the only assessment that is
not self-report, and social desirability and better
awareness of behaviors at post-test may have
influenced the results. There is also controversy in
BMI as a metric. Child participants are growing and
developing throughout the program, which makes a
pre- post-assessment of BMI inaccurate. Baseline
BMI does however provide parents and program
facilitators with an initial indicator of their child’s
health. Finally, the Piers Harris assessment measures
self-concept, but self-concept tends to not change as a
result of a one-time intervention or isolated experience.
Self-concept changes and develops over the course of
a lifetime in response to environmental and
developmental changes or as a result of changing
priorities and values [17]. Other self-concept
assessments that may be responsive to a one-time
intervention are being explored.

Childhood obesity is a growing epidemic that must
be addressed in a multi-disciplinary manner. Creating
a relationship with a pediatric obesity clinic, such as
the HSC can increase the total number of children and
teens that are introduced to weight management
programs like HTT. Participants in this study
population significantly improved several body
metrics, knowledge, health behaviors, and readiness to
change assessments as a result of participating in a
family based weight management program. Further
follow-up with both child and parent participants is
needed to measure the long-term impact of HTT.
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