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Abstract
BACKGROUND: The prevalence of childhood obesity has tripled in the past 30 years. There are
many published recommendations to address pediatric obesity, yet countless physicians are
challenged by the time and resources required to provide obesity screening and counseling in a
busy practice. OBJECTIVE: To determine the effects of a motivational interviewing (MI) program
and an electronic health record (EHR) reminder system to improve physician performance in
identifying and counseling patients about obesity prevention and management. METHODS:
Baseline and two post‐intervention cohorts were created with patients, ages 5‐18 years, from
100 consecutive well child visits at an academic teaching practice in Feb 2014, Feb 2015, and
Aug 2015. The HEALTH model was created to improve care by providing in‐room family
education tools, provider training in MI, an evidence‐based pathway to standardize care, and
family coaching between visits. The model was implemented using quality improvement
methodology. A second intervention added an alert in the EHR to notify providers if a patient’s
body mass index (BMI) was > 85%ile. Outcome measurements included documentation of BMI
percentiles, identification of overweight/obesity in the problem list, quantity and quality of
healthy lifestyle counseling, and recommending follow up for BMI monitoring per prevention
guidelines. P‐values were calculated using Chi‐Squared or Fisher’s Exact tests. RESULTS: Post
HEALTH implementation, physicians improved their identification of patients with elevated
BMI, improved the quantity and quality of healthy lifestyle counseling, and increased
compliance with prevention plus recommendations for follow up. Providers increased their
rates of identifying and counseling patients with obesity from a baseline of 50% to 76%
(HEALTH) to 85% (EHR alerts). Post HEALTH intervention, physicians increased counseling
about screen time and sleep (p<0.001) while maintaining high rates of counseling about
nutrition, exercise and minimizing sugary beverages. Providers increased documentation of a
specific, individualized action plan from 33% of the time at baseline to 59% post HEALTH
intervention (p<0.001). Physicians increased recommendations for patients with elevations in
BMI post intervention (p<0.005). CONCLUSIONS: After implementation of the HEALTH model
and electronic reminders, physicians significantly improved their performance in identifying and
counseling patients with elevated BMI. They also increased performance in counseling about

healthy lifestyle behaviors for patients of all BMI categories. The HEALTH quality improvement
model combined with electronic alerts provides a means to implement evidence‐based obesity
prevention guidelines into clinical practice.
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1. Introduction/Significance
1.1 Background of Childhood Obesity: A Social, Health, and Financial Burden
The childhood obesity epidemic is among one of the most pressing public health and medical
problems in the United States. Prevalence rates of childhood overweight and obesity have
tripled in the past 30 years as a result of increased energy intake and insufficient physical
activity.1 Childhood overweight is defined as a BMI at or above the 85th percentile and lower
than the 95th percentile for children of the same age and sex, while childhood obesity is defined
as a BMI at or above the 95th percentile for children of the same age and sex.2 Data obtained
from the National Health and Nutrition Examination Survey (NHANES) indicate that the
prevalence of obesity among adolescents age 2 through 19 years was 16.9% in 2009‐2010, and
31.8% were either overweight or obese.3 Also, 12.3% were at or above the 97th percentile of
BMI for age.3 This data is significant, as the prevalence of obesity in the adolescent population
was notably lower at 13.9% in 1999‐2000, indicating the prevalence of childhood obesity
increased by 3.0% in 10 years.4 The health implications and consequential medical costs of this
obesity epidemic is already evident with continuously increasing rates of chronic, weight‐
related illnesses being diagnosed in pediatric populations.1 If these trends continue, studies
indicate that by 2030, 86.3% of adults will be overweight or obese, and the prevalence of
obesity among children may reach 30%.5

1.2 Significance and Rationale for Research
A key component to combatting childhood overweight and obesity is through prevention.9 Child
and adolescent weight loss studies involving behavior modification, diet, and exercise have
produced significant long term results, and effective components of these programs appear to
be multifactorial. Specifically, parental involvement, reduced intake of high energy density
foods, and reductions in time engaged in sedentary activities appear to be key components of
effective weight loss and management in children.10 Dietary interventions in combination with
exercise programs show better outcomes than diet or exercise alone, since exercise without
dietary modification often results in increased energy expenditure matched by increased
energy intake.9 Finally, a whole‐family approach appears to play a vital role, as several studies
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show that outcomes are improved when parents are engaged in the process of weight loss and
lifestyle modifications.11 Additionally, while very strict dietary interventions have been shown
to have better short‐term results than moderate dietary interventions, strictly modified diets
cannot be maintained for long periods of time and are often marked by significant rebound
effects of weight gain after discontinuation of the diet.9 Overall, it is evident that there are
multiple important factors that contribute to effective prevention of child and adolescent
obesity, all of which should be taken into account in designing sustainable lifestyle
interventions.

Childhood obesity is of central concern to the fields of medicine and public heath given the
significant impact of obesity on acute and chronic disease, psychological health and well‐being,
and the financial burden to the healthcare system. While there is strong evidence supporting
prevention efforts that can be implemented to combat obesity, answers regarding exactly what
constitutes the best physician treatment strategy remain unclear.12 Given physicians’
longitudinal relationships with families and their regular monitoring of patients’ height and
weight, the pediatric primary care office represents an important setting for the prevention and
treatment of childhood obesity. Nonetheless, almost 80% of pediatricians report frustration
with their ability to make an impact on pediatric obesity.13 An important barrier may be the
limited time available during well‐child visits, as well as pediatricians’ real or perceived
deficiencies in behavioral counseling skills for obesity management.14,15 Thus, the HEALTH
program aims to provide readily available tools, training, and evidence‐based guidelines to
enhance pediatricians’ ability to motivate their patients, which might improve confidence in
their counseling, alter their feelings about their patients’ willingness to change, and ultimately
improve clinical outcomes. Results of this study will help guide future research and efforts to
provide continuously improved quality care to pediatric populations.

1.3 Hypothesis/Research Question
The aim of this quality improvement project is to utilize the HEALTH model and EHR alerts to
improve physician performance of addressing pediatric overweight and obesity at well‐child
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visits. We hypothesize that after training physicians on how to implement elements of the
HEALTH model in well‐child visits, there will be an increase in the number of physicians who
screen for obesity and educate patients on lifestyle modifications in order to treat and prevent
pediatric obesity.

1.4 Goals for the Study
Motivational interviewing and education will provide patients and families with powerful tools
to achieve sustainable lifestyle changes. The data we generate from this project will help us
determine whether the HEALTH model is effective in increasing physician performance of
addressing child obesity in the setting of a busy pediatric practice.
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2. Materials and Methods
2.1 Study Population and Design
Retrospective methods were used to establish a baseline cohort and two post‐intervention
patient cohorts. Patients in all cohorts were identified from the Phoenix Children’s Hospital
General Pediatrics outpatient clinic. Patients between 5 and 18 years of age were included. The
purpose of the patient visit to the PCH General Pediatrics clinic must be for a well‐child
appointment. We excluded patients from the special needs clinic practice, non‐ambulatory
patients, and patients not fed orally. The baseline cohort served as a control and was
established through a retrospective chart review. Beginning in February 2014, 100 consecutive
well‐child appointments for patients between 5 and 18 years were identified for data
collection. The post‐HEALTH intervention cohort consisted of a similar group of 100 consecutive
well‐child appointments for patients between 5 and 18 years in February 2015, and post‐EHR
intervention cohort consisted of 266 consecutive well‐child appointments for patients between
5 and 18 in August 2015.

2.2 Study Components
HEALTH Intervention: Motivational Interviewing and 95210 Education
Providers in the PCH outpatient center were trained in motivational interviewing (MI) in the
primary care setting for overweight or obese patients. MI is a patient‐centered method of
counseling that seeks to elicit intrinsic motivation for changing behavior and encourages
patients to understand and resolve their uncertainty to such change.16 In addition to MI,
physicians provided education to patients who have identified a desire to change their diet,
exercise, or lifestyle habits to support their effort to make this change. Patients chose to create
one HEALTH Goal using the Healthy Habits Planning Tool as it relates to the 95210 healthy
lifestyle. The 95210 model encourages patients to engage in healthy lifestyle behaviors by
obtaining 9 or more hours of sleep per night, consuming 5 servings of fruits and vegetables per
day, limiting screen time to 2 hours or less per day, engaging in 1 hour of physical activity per
day, and drinking 0 sugary beverages per day. Based on the patient’s HEALTH Goal, the patient
received a handout and goal tracker from the Healthy Habits Toolbox located in each exam
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room. The toolbox provided teaching materials, handouts with tips for obtaining HEALTH goals,
and the HEALTH protocol for physicians to follow during well child visits.

EHR Intervention: Alert System
An EHR system specialist assisted in this project to incorporate higher reliability interventions to
aid physicians in providing healthy lifestyle counseling. The EHR platform used was Allscripts
Sunrise Clinical Manager (SCM). The EHR alert system notified providers when a patient had a
BMI greater or equal to the 85th percentile. When this occurred, providers were required to
acknowledge this information in the EHR.

2.3 Measurements/Assessments
The primary measure evaluated was the change in frequency at which physicians identify and
address BMI in overweight/obese patients before and after implementation of the HEALTH
program and EHR alert system. Baseline physician performance was measured in February 2014
through a retrospective chart review of 100 consecutive well‐child appointments. This data was
compared to post‐HEALTH intervention data and post‐EHR intervention data from well‐child
appointments in February 2015 and August 2015, respectively.

2.4 Data Collection and Analysis
Data was collected in a data collection form. The retrospective chart review was conducted
using PCH General Pediatrics medical records. The following information was collected at
baseline in February 2014, post‐HEALTH intervention in February 2015, and post‐EHR alert in
August 2015: BMI Measured (Y/N), BMI value with %, BMI addressed by physician (Y/N), Patient
counselled on nutrition, physical activity, and healthy behaviors? (Y/N), Health Counseling
Documented with Action Plan (Y/N), Labs per Guideline (Y/N), 1‐2 month Follow Up if BMI >95%
(Y/N). Data was analyzed to compare physician adherence to document patient BMI
percentiles, identify overweight/obese BMI status in the problem list, and provide healthy
lifestyle counseling and recommendations for follow‐up if elevated BMI. P‐values were
calculated using chi‐squared or Fisher’s Exact test for categorical variables.
5

Figure 1: HEALTH Model Flowchart
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3. Results
3.1 Baseline cohort
The baseline cohort was comprised of 100 patients from well‐child visits in February 2014. In
the baseline cohort, 61% were normal weight, 29% were overweight, and 10% were obese.
Among the normal weight patients: 16% (10) had healthy lifestyle counseling documented,
while 84% (51) did not. Among the overweight patients: 24% (7) were counseled on healthy
lifestyle behaviors, and elevated BMI was documented in the problem list; 21% (6) were
counseled on healthy lifestyle behaviors, but elevated BMI was not documented in the problem
list; and 55% (16) were not counseled on healthy lifestyle behaviors and did not have elevated
BMI documented in the problem list. Among the obese patients: 50% (5) had documentation of
healthy lifestyle counseling by the provider and elevated BMI in the problem list; and 50% (5)
had documentation of healthy lifestyle counseling, but elevated BMI was not in the problem
list.

3.2 Post‐HEALTH intervention cohort
The post‐HEALTH intervention cohort was comprised of 100 patients from well‐child visits in
February 2015. In this cohort, 60% were normal weight, 15% were overweight, and 25% were
obese. Among the normal weight patients: 47% (28) had healthy lifestyle counseling
documented, while 53% (32) did not. Among the overweight patients: 20% (3) had
documentation of healthy lifestyle counseling by the provider and elevated BMI in the problem
list; 53% (8) had documentation of healthy lifestyle counseling, but elevated BMI was not in the
problem list; and 27% (4) had no documentation of lifestyle counseling or elevated BMI in the
problem list. Among the obese patients: 76% (19) had documentation of healthy lifestyle
counseling by the provider and elevated BMI in the problem list; 12% (3) had documentation of
healthy lifestyle counseling, but elevated BMI was not in the problem list; and 12% (3) had no
documentation of healthy lifestyle counseling or elevated BMI in the problem list.
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3.3 Post‐EHR alert intervention cohort
The post‐EHR alert intervention cohort was comprised of 266 patients from well‐child visits in
August 2015. In this cohort, 58% were normal weight, 16% were overweight, and 26% were
obese. Among the normal weight patients: 56% (149) had healthy lifestyle counseling
documented, while 44% (117) did not. Among the overweight patients: 74% had
documentation of healthy lifestyle counseling received, and 51% had elevated BMI documented
in the problem list. Among the obese patients: 86% had documentation of healthy lifestyle
counseling received, and 85% had elevated BMI documented in the problem list.
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Table 1: Demographic Characteristics of Patients
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Table 2: Cohort Descriptions
Baseline
(n=100)

Post‐HEALTH
(n=100)

Post‐EHR Alert
(n=266)

Normal

61%

60%

58%

Overweight

29%

15%

15%

Obese

10%

25%

26%
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Figure 2: Proportion of Patients Who Received Healthy Lifestyle Counseling
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Figure 3: Proportion of Patients with Elevated BMI Documented in Problem List
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4. Discussion
We used quality improvement methodology to substantially increase the frequency by which
physicians counsel pediatric patients and families on healthy lifestyle behaviors and obesity
prevention. Post‐HEALTH and post‐EHR alert implementation, physicians improved their
identification of patients with elevated BMI, improved the quantity and quality of healthy
lifestyle counseling, and increased compliance with prevention recommendations for follow up.
There was some improvement in the percentage of normal weight patients counseled on
healthy lifestyle behaviors, from 18% at baseline, 48% after HEALTH intervention, and 56% after
EHR‐alert intervention (p‐value<0.001). Similarly, there was a significant improvement in
counseling of the overweight group, from 41% at baseline, 67% after HEALTH intervention, and
74% after EHR‐alert intervention (p‐value<0.001). Among the obese group, 100% of the
patients in the baseline group received healthy lifestyle counseling; however, this proportion
decreased to 80% after HEALTH intervention, and 86% after the EHR‐alert system (p‐
value<0.001).
In addition to notable improvements in the counseling provided to patients, there was an
overall improvement in physician documentation of overweight and obesity after implementing
the HEALTH intervention and EHR‐alert system. At baseline, 24% of overweight patients and
50% of obese patients had elevated BMI documented as a problem. After the HEALTH
intervention, 20% of overweight patients and 76% of obese patients had elevated BMI
documented as a problem. Finally, after implementation of the EHR‐alert system, 51% of
overweight patients and 85% of obese patients had elevated BMI documented as a problem.
Additionally, physicians improved the quality of healthy lifestyle counseling by increasing
counseling on screen time and sleep (p<0.001), while maintaining high rates of counseling
about nutrition, exercise, and sugary beverages. Physicians also significantly increased
recommendations for follow‐up to monitor BMI compared to baseline (p<0.005).
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5. Future Directions
Future directions of this QI project include updating training sessions for residents/faculty in
order to reach those who missed prior training sessions. We also would like to enhance EHR
functionality to include automatic blood pressure percentile calculations and new templates for
goal setting and counseling.
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6. Conclusions
This QI project reveals that obesity identification and prevention is not always addressed by
physicians during well‐child visits. However, after implementing the HEALTH model and EHR‐
alert system, physicians improved their performance in identifying overweight and obesity and
addressing healthy lifestyles for patients of all BMI categories. The HEALTH quality
improvement model combined with electronic alerts provides a means to implement evidence‐
based obesity prevention guidelines into clinical practice.
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