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Introduction

Childhood obesity has increased 10-fold over the past 
40 years, with nearly 1 in 5 children currently classified 
as either overweight or obese and approximately 17% of 
children classified as obese.1 Furthermore, there is clear 
evidence that obesity prevalence is higher in low-income 
children.2 Children who are overweight on kindergarten 
entry are likely to maintain their overweight status 
throughout childhood/adolescence,3 and new evidence 
demonstrates worsening prevalence of obesity in chil-
dren aged 2 to 5 years,4 demonstrating a need to under-
stand and identify overweight/obesity early in life. 
Given the frequency with which children receive care 
in a clinical setting in the first 5 years of life, as well 

as the long-term health consequences of these diagno-
ses, pediatricians are ideal individuals to target for 
training to improve comfort and skills in strategies for 
early prevention/detection/management of overweight 
or obesity.5

Prevention and management strategies should ideally 
be implemented in the primary care setting,6,7 yet there 
is minimal standardization of curriculum for pediatric 
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Abstract
Objective. To evaluate the impact of an obesity didactic session for pediatric physicians on confidence in counseling 
and identified overweight/obesity and follow-up recommendations. Methods. Pediatric residents underwent training 
and completed pre/post online surveys evaluating confidence in obesity prevention and identification. A booster 
training occurred 1 year later. Pre-/post-training scores were compared using χ2 or Fisher’s exact tests. Electronic 
medical records data for patients ≥3 years with BMI-for-age percentile ≥85 during 3 months prior/following the 
training/booster compared frequency of overweight/obesity identification and follow-up recommendations (≤3 
months recommended vs longer) using logistic regression adjusting for age and overweight/obese status. Results. Post 
trainings, improvements in confidence to define/screen for obesity were observed, with a decline between trainings. 
Overweight/obese identification and follow-up time recommendations improved post-training (identification: 14.2% 
to 27.4%, adjusted odds ratio [aOR] = 3.16, 95% confidence interval [CI] = 1.54-6.51; follow-up: 48.9% to 58.9%, 
aOR = 1.63, 95% CI = 1.01-2.64), aOR = 1.77, 95% CI = 1.10-2.85, and identification remained stable/above pre-
training rates both pre-/post-booster (25.8%, aOR = 3.14, 95% CI = 1.53-6.45; and 22.1%, aOR = 2.57, 95% CI = 
1.25-5.30, respectively). Recommended follow-up time rates continued to rise when measured pre-booster (60.6%, 
aOR = 1.77, 95% CI = 1.10-2.85), then declined (46.0%, aOR = 0.95, 95% CI = 0.60-1.52). Conclusion. This didactic 
session improved resident confidence in defining/screening, identification of overweight/obesity and follow-up 
recommendations; however, rates of identification remained low. The successes of this intervention support similar 
didactic sessions in residency programs and identifies opportunities for improved resident/attending education.
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residents on the prevention, identification, or manage-
ment of obesity in pediatric patients, with evidence that 
less than a quarter of all accredited pediatric programs 
offer a structured teaching curriculum on the evaluation, 
management, and counseling of obese or overweight 
patients.8 This is in spite of evidence of growing per-
ceived deficiencies and interest in further training in 
these skills by experienced pediatricians.

Prior studies have demonstrated that by training pedi-
atric residents in childhood obesity prevention and iden-
tification techniques, there is an increase in confidence in 
their counseling, in resident satisfaction of these visits, in 
body mass index (BMI) recognition, in resident knowl-
edge about obesity (specifically healthy eating, activity, 
and weight status), and in the frequency of these weight 
and lifestyle-related conversations.8-10 In an evaluation 
of methods for these curricula, studies have demon-
strated that direct, simple training tools are more useful 
for resident education and comfort in obesity-related 
counseling in comparison to longer tutorial sessions.11,12 
Brief training programs are also associated with positive 
behavior changes in patients.13 Few studies have evalu-
ated if training programs have affected physician identi-
fication of overweight/obesity in their visits, or the 
changes to their follow-up patterns with these patients if 
identified. Furthermore, few studies have focused on the 
use of electronic medical records (EMRs) to label and 
identify weight status or trended these results over time 
after the implementation of a repeat training session.

To address these gaps, we implemented a training 
program for pediatric residents and attending physicians 
to provide a brief review of strategies aimed at educating 
about obesity identification and management tech-
niques. The training was inclusive of education on nutri-
tion and physical activity recommendations as 
prevention strategies, as well as classification of over-
weight and obesity and recommendations if identified. 
EMR was utilized to identify the impact of the training 
session on rates of obesity detection and prescribed fol-
low-up timing among overweight/obese patients, and 
physician surveys were used to assess perceived confi-
dence in conducting weight and lifestyle counseling, 
with the expectation that, if the curriculum reached the 
objectives, there would be a trend toward increased 
identification and closer follow-up for patients with obe-
sity/overweight as a chronic disease.

Methods

Physician Training

During the first year of the study, 35 pediatric residents 
and 6 attending physicians participated in a 15-minute 
obesity prevention/treatment training adapted from 

Nebraska’s Child Obesity Prevention Project’s Foster 
Healthy Weight in Youth provider toolkit.14 The obe-
sity prevention curriculum was delivered by a small 
team of residents (n = 2) and attending physicians (n 
= 1). It included calculating BMI, defining overweight 
versus obese, case discussions, as well as learning 
about the Youth Physical Activity & Nutrition 
Assessment Form,14 which requires quantifying daily 
physical activity and screen time, breaking down diet 
history to quantify days of the week in which breakfast 
and meals out of home are eaten, and quantifying con-
sumption of fruits, vegetables, milk products, whole 
grains, high fat or sugary foods, and sugar-sweetened 
drinks. The curriculum further detailed strategies for 
healthy eating/exercise related to the questions asked 
of patients and methods to sensitively approach these 
topics with patients and families.

A booster session was completed as additional train-
ing during the second year with 37 pediatric residents 
and 7 attending physicians, including first year residents 
for whom the material was introduced for the first time, 
and delivered by the same resident and attending cur-
riculum team. It included the same obesity prevention 
curriculum. All sessions were conducted over the 
15-minute didactic time allotted at the start of resident 
continuity clinic, located at a primary care site in a large, 
urban academic primary care practice. The sessions 
included interactive question and answer case-based 
scenarios and concluded with a tutorial of the EMR 
interventions as well as a reminder of the need to iden-
tify these diagnoses on the problem list and to schedule 
close follow-up once identified. The overall project 
timeline is described in Figure 1.

Data Collection

Ethical Approval and Informed Consent. This study was 
approved by the University Institutional Review Board 
(HP-00059163). EMR data were requested and deliv-
ered in de-identified batches through the generation of 
Epic EMR-based reports. Physicians provided written 
informed consent prior to completing surveys. Training 
was offered to all, regardless of participation in the study.

Impact of Training on Practice Outcomes. In order to assess 
the impact of the training on overweight/obesity detec-
tion and whether physicians implemented a more inten-
sive treatment follow-up time (determined as ≤3 months, 
as per general policy of the clinic for follow-up of treat-
ment of chronic illness) for patients with overweight/
obesity, we extracted data from the EMR for all patients 
aged 3 years or older, with a BMI-for-age percentile 
≥85th, and who had been seen for a well-child visit 
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during the 3 months prior and 3 months following the 
training and booster. Extracted data included the follow-
ing: patient demographics (gender, age), patient BMI-
for-age percentile, diagnosis of overweight/obesity 
(inclusion on problem/diagnosis list within the Epic 
EMR), and specified time for follow-up.

Impact of Training on Physician Confidence in Prevention and 
Treatment of Overweight and Obesity. In order to assess 
the impact of the training on confidence related to topics 
in obesity treatment and prevention, a repeated cross-
sectional design with a nested longitudinal subsample 
was used for this study. A 10-item survey10 was adapted 
for brevity and inclusion of items within the training 
module and administered pre-post training and pre-post 
booster using e-mail survey software (SurveyMonkey, 
San Mateo, CA). Participants completed a pre- (1 week 
prior to training) and delayed post- (9 months following 
training) online survey evaluating their confidence in 8 
areas of obesity prevention, identification, and counsel-
ing. This was repeated pre/post the booster session. 
Identifiers were not included in the physician question-
naires, thereby not allowing the research team to track 
individual trends in order to maintain anonymity of 
responses.

Data Analysis

For the EMR data, we compared demographic informa-
tion among the 4 assessments, with χ2 tests or Fisher’s 
exact tests. Logistic regression models examined the odds 
ratios of identification of overweight/obesity on problem 
list and recommending follow-up time within 0 to 3 
months, comparing each follow-up assessment to pre-
training among patients who were overweight/obese. Age 

and obesity were examined as moderators of the above 
relations by including interaction terms in the models.

For the physician survey data, Fisher’s exact tests or 
χ2 tests were used to compare confidence in 8 areas of 
obesity prevention, identification, and counseling 
among the 4 assessments. Comparisons across each pair 
of assessments were conducted by restricting the analy-
ses to 2 assessments per comparison.

Results

Impact of Training on Practice Outcomes

The EMR sample of overweight/obese patients from 3 
months prior to/post training is described in Table 1. 
There were no differences in pooled patient demograph-
ics across time points (P > .05), n = 605. Overall, 54% 
(n = 327) of the patients were male, 52% (n = 315) 
were ages 3 to 5 years, with 6% (n = 45) of adolescent 
patients represented. Sixty-three percent (n = 380) were 
patients with overweight classification and 27% (n = 
225) were patients with obesity classification out of 
those with BMI at or greater than 85th percentile.

Overweight/Obesity Detection. Prior to training, 14.2% (n 
= 20) of patients with a BMI at or greater than 85th 
percentile were correctly identified as overweight or 
obese on the problem list within the EMR, which 
increased to 27.4% (n = 40) in the 3 months following 
training (see Table 1). At Follow-up #2 (3 months prior 
to the booster), 25.8% (n = 40) were correctly identi-
fied; and at Follow-up #3 (3 months post booster), 
22.1% (n = 36) were correctly identified. In a logistic 
regression model (Table 2), adjusting for patient age and 
overweight versus obese status, patients were more 

Figure 1. Timeline.
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likely to be identified as overweight/obese at each fol-
low-up compared with the pre-training period (adjusted 
odds ratio [aOR] = 3.16, 95% confidence interval [CI] 
= 1.54-6.51, P < .05; aOR = 3.14, 95% CI = 1.53-
6.45, P < .05; aOR = 2.57, 95% CI = 1.25-5.30, P < 
.05, respectively). No significant differences were found 
between the aORs among the follow-ups.

Patients with overweight/obesity classification were 
more likely to be identified as such as they grew older, 
as shown in Table 2. Age was significantly related to 
obesity identification, with 6 to 11 year olds about 4 

times and 12 to 19 years about 43 times more likely to 
be identified compared with 3 to 5 year olds (aOR = 
3.98, 95% CI = 2.44-6.49, P < .001; aOR = 42.90, 
95% CI = 17.31-106.33, P < .001, respectively). 
Patients with obesity (compared with overweight) were 
also more likely to be identified as overweight/obese in 
unadjusted models (aOR = 4.11, 95% CI = 2.57-6.58, 
P < .001). Age and obesity (vs overweight) were not 
significant moderators in the relation between the inter-
vention and identification of overweight/obesity as a 
problem.

Table 1. Demographics of Overweight/Obese Patients Ages 3 to 19 Years From 3-Month Periods of Electronic Medical 
Record Data Pre/Post Training(s).

Baseline 
(Pre-Training; 

May-July 
2015)

Follow-up #1 
(Post-Training; 

September-
November 2015)

Follow-up #2 
(Post-Training; Pre-
Booster; August-
October 2016)

Follow-up #3 (Post-
Booster; December 

2016-February 
2017) χ2 (P*)

n 141 146 155 163  
Gender, n (%)
 Male 74 (52.5%) 83 (56.8%) 80 (51.6%) 90 (55.2%) 1.06 (.787)
 Female 67 (47.5%) 63 (43.2%) 75 (48.4%) 73 (44.8%)
Age categories, n (%)
 3-5 years 78 (55.3%) 71 (48.6%) 80 (51.6%) 86 (52.8%) 3.18 (.784)
 6-11 years 51 (36.2%) 64 (43.8%) 66 (42.6%) 68 (41.7%)
 12-19 years 12 (8.5%) 11 (7.5%) 9 (5.8%) 9 (5.5%)
Weight status, n (%)
 Overweight (85th to 95th 
percentile)

90 (63.8%) 90 (61.6%) 97 (62.6%) 103 (63.2%) 0.16 (.984)

 Obese (≥95th percentile) 51 (36.2%) 56 (38.4%) 58 (37.4%) 60 (36.8%)
Overweight/obesity on problem list, n (%)
 Yes 20 (14.2%) 40 (27.4%) 40 (25.8%) 36 (22.1%) 8.59 (.035)
 No 121 (85.8%) 106 (72.6%) 115 (74.2%) 127 (77.9%)
Follow-up time, n (%)
 0-3 months (recommended) 69 (48.9%) 86 (58.9%) 94 (60.6%) 75 (46.0%) 9.75 (.021)
 Other 72 (51.1%) 60 (41.1%) 61 (39.4%) 88 (54.0%)

*Ps are based on χ2 tests or Fisher exact tests, whichever are appropriate.

Table 2. Logistic Regression Model to Examine the Odds Ratio of Overweight/Obesity Identification (Noting Overweight/
Obesity on Problem List; 1 = Yes, 0 = No) Comparing the Follow-ups to Pre-Training Among Pediatric Patients Who Were 
Overweight/Obese.

Adjusted Odds Ratio 95% Confidence Interval P

Follow-up #1a (post-training) 3.16 1.54-6.51 .002
Follow-up #2a (post-training; pre-booster) 3.14 1.53-6.45 .002
Follow-up #3b (post-booster) 2.57 1.25-5.30 .010
Age categories (vs 3-5 years)
 6-11 years 3.98 2.44-6.49 <.001
 12-19 years 42.90 17.31-106.33 <.001
Weight status (vs overweight)
 Obese 4.11 2.57-6.58 <.001

aVersus Baseline (3 months pre-training). No significant differences between the adjusted odds ratios among the follow-ups.
bAdjusting for all the other variables in the table.
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Follow-up Time. At pre-assessment, 48.9% of overweight/
obese patients were suggested to follow-up within 3 
months, which increased to 58.9% in the 3 months fol-
lowing training (see Table 1). A total of 60.6% of patients 
at Follow-up #2 and 46.0% of patients at Follow-up #3 
were suggested to follow-up within 3 months. In a logis-
tic regression model in Table 3, adjusting for patient age 
and overweight versus obese status, patients were sig-
nificantly more likely to be suggested to follow-up 
within 3 months at Follow-up #1 (aOR = 1.63, 95% CI 
= 1.01-2.45, P = .047), and significantly more likely at 
Follow-up #2 (aOR = 1.77, 95% CI = 1.10-2.85, P = 
.018), compared with the pre-training period. No signifi-
cance was seen at Follow-up #3 (P > .10). Significant 
differences in the odds between Follow-ups #1 and #3 
(P < .05) and Follow-ups #2 and #3 (P < .05) were 
observed.

Age was also related to follow-up time outcomes, 
with 6 to 11 year olds less likely to receive a noted 
3-month follow-up recommendation at any time (aOR 
= 0.61, 95% CI = 0.43-0.86, P = .005), but 12 to 19 
year olds were more likely to receive such recommenda-
tion (aOR = 2.56, 95% CI = 1.16-5.66, P = .020). 
Patients with obesity were also more likely to have a 
3-month follow-up recommendation compared with 
patients with overweight classification (aOR = 1.64, 
95% CI = 1.16-2.33, P = .042). Neither age nor obese 
status were moderators in the relation between the inter-
vention and a 3-month follow-up recommendation (Ps 
> .10).

Impact of Training on Physician Confidence in 
Obesity-Related Practice

The baseline survey was completed by the 41 physicians 
who attended the training session in August 2016 
(100%) and more than half (58.5%, n = 24) of these 

completed the Follow-up #1 survey. A total of 24 physi-
cians completed the pre-booster session survey 
(Follow-up #2), which is 54.5% of those who attended 
the booster training (n = 44). Of those who completed 
Follow-up #2, 66.7% (n = 16) completed Follow-up #3 
(post-booster).

Overall, significant group differences were observed 
pre- versus post-training/booster in the percentage of (1) 
confidence in ability to define obesity in patients and to 
identify if a patient is overweight, (2) confidence in abil-
ity to screen patients for obesity and obesity risk factors, 
and (3) confidence in ability to manage a pediatric 
patient with established obesity (Ps < .05, Table 4).

Following the initial training, improvements were 
observed in confidence in the ability to define obesity in 
patients and to identify if patients were overweight (70% 
pre to 96% post, P = .022), and ability to screen patients 
for obesity and obesity-related risk factors (60% pre to 
87.5% post, P = .025).

A decline from Follow-up #1 was observed for each 
item (96% to 54% in ability to define obesity, P < .05; 
and 87% to 58% for ability to screen, P < .05). There 
were no significant differences between pre-training 
and Follow-up #2 in the prevalence for the 2 items. 
There were significant or marginally significant 
improvements from Follow-ups #2 to #3 after the 
booster training in the prevalence of the 2 items (54% 
to 88% for ability to define obesity, P = .040; and 58% 
to 88% for ability to screen patients, P = .079). For the 
confidence in ability to manage a pediatric patient with 
established obesity, there was increase from pre-train-
ing (39%) to Follow-up #1 (46%), but the increase was 
not statistically significant. There was a decline in the 
confidence in ability to manage overweight/obesity for 
Follow-up #2 to a prevalence significantly below pre-
training (25%). For Follow-up #3, a significant increase 
was noted in the confidence of the ability to manage a 

Table 3. Logistic Regression Model to Examine the Odds Ratio of Recommendation of 3-Month or Less Follow-up 
Comparing the Follow-ups to Baseline Among Pediatric Patients Who Were Overweight/Obese.

Adjusted Odds Ratio 95% Confidence Interval P

Follow-up #1a (post-training) 1.63 1.01-2.64 .047
Follow-up #2a (post-training; pre-booster) 1.77 1.10-2.85 .018
Follow-up #3b (post-booster) 0.95 0.60-1.52 .842
Age categories (vs 3-5 years)
 6-11 years 0.61 0.43-0.86 .005
 12-19 years 2.56 1.16-5.66 .020
Weight status (vs overweight)
 Obese 1.64 1.16-2.33 .042

aVersus 3 months pre-training. There is significant difference in the odds between first and third follow-ups and second and third follow-ups  
(Ps < .05).
bThe adjusted odds ratios adjusted for all other variables in the table.
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pediatric patient with established obesity when com-
pared with pre-training (39% to 75%, P = .02) and 
pre-booster (25% to 75%, P = .003).

Discussion

The results of our study demonstrated that a low-cost, 
minimally intensive educational intervention for pediat-
ric residents was effective at improving the identifica-
tion and closer follow-up for patients with overweight/
obesity and improving confidence regarding obesity 
prevention and treatment in physician participants. This 
program could be widely implemented in continuity 
clinic education sessions in pediatric residencies given 
the brevity of the trainings, making it a unique interven-
tion in comparison to much of the current literature. 
Many skills improved and were maintained for a 
10-month follow-up period. While a continued trend 
toward improvement in identification and closer follow-
up for patients with overweight and obesity status was 
not detected following the booster session, physicians’ 
perception of self-efficacy improved in several areas 
after the initial training, and it further improved after the 
booster session.

The prevalence of overweight/obesity identifica-
tion on the EMR problem list was significantly 
increased after the first training and remained 
increased over a 10-month interval prior to the booster 
session. There was a slight drop off after the booster 
session, leading to a return that was not significantly 
above baseline rates. Importantly, even at the highest 
levels of identification, only 27.4% of patients within 
our selected age range with a BMI at or greater than 
85th percentile were successfully identified on the 
problem list. Follow-up time recommendations for 
patients who met criteria for overweight/obesity were 
included as a primary outcome because evidence indi-
cates that increased frequency of follow-up discus-
sions with a medical professional may improve BMI 
in overweight/obese pediatric patients.15 We observed 
a similar trend for follow-up time as presented for 
overweight/obesity identification, with a significant 
difference in recommendations toward a 3-month or 
less follow-up appointment for patients who were 
identified as overweight/obese, maintained and 
increased after 10 months following the initial train-
ing, but again returning to baseline rates after the 
booster session. These findings suggest that a different 
approach to the booster training, perhaps a variation of 
the original didactic session, more frequent boosters, 
or less distance between trainings may be needed to 
further improve on the findings from the initial 
training.

Overall, older patients and those who were obese 
(vs overweight) were more likely to be identified as 
overweight/obese by the physicians, which supports 
the current literature.16,17 Recent national data suggest 
an increase in the prevalence of overweight/obesity in 
the younger pediatric age ranges,4 suggesting that 
more needs to be done to train physicians in both obe-
sity prevention and detection among younger chil-
dren. Opposite of the hypothesis, neither age nor 
weight status moderated the impact of the interven-
tion on study outcomes, suggesting that the interven-
tion was effective for all patients, regardless of age or 
weight status.

The intervention improved self-confidence in phy-
sicians’ ability to define, discuss the prevalence of, 
and screen for obesity in pediatric patients, which was 
further enhanced after the booster session. Physicians 
perceived improved ability to manage pediatric 
patients with established obesity, but not in their abil-
ity to provide information to parents or patients 
regarding the management of established moderate to 
severe obesity. Overall, these data suggest that the 
didactic session may have improved physician identi-
fication of illness without improvement in preventa-
tive strategies, which was a goal of the training 
sessions. Future didactics should further stress the 
importance of prevention efforts in a clinical setting.

An additional improvement in most study outcomes 
was not observed following the booster training. In other 
clinical skills trainings, booster sessions have been found 
to be a useful supplement, but this pattern was not demon-
strated in the booster training sessions.18 This may in part 
be a result of the fact that, while some members of the 
study group received both trainings, due to the cyclical 
pattern of residency initiation and graduation and the fact 
that the didactic sessions took place over 2 separate aca-
demic years, many participants only received 1 of the 2 
trainings. Therefore, repeated training sessions within the 
same cohort of physicians should be further studied for 
ongoing value, as well as stratifying by year of training to 
account for variations in training experiences. It is also 
notable that prior booster trainings have demonstrated 
improvement in a simulation-based training, which may 
have benefit that extends beyond the ability of a didactic-
only curriculum.

Limitations include an inability to trend individual 
patient patterns to demonstrate differences in their diet 
and lifestyle before and after the training sessions, since 
only EMR aggregate data were examined. Similarly, no 
identifiers were included in the physician question-
naires; therefore, individual improvements as a result of 
attending both training sessions could not be followed or 
trended across years of training. We were therefore also 
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unable to determine their age or prior experiences with 
obesity medicine training or certifications. Future stud-
ies are needed to understand if improved self-efficacy 
by physicians will improve direct counseling for patients 
and in turn affect patient outcomes. Furthermore, overall 
low rates of identification within the EMR, even after 
improvements following the trainings, demonstrate that 
there is much to be gained from continued research in 
curriculum development and education of overweight/
obesity. It is also likely that some discussion may have 
occurred outside of the documentation regarding weight 
and lifestyle changes that was not captured as an update 
on the problem list.

In conclusion, this brief didactic intervention dem-
onstrated improvements in identification of over-
weight/obesity in pediatric patients, improved 
recommendation for follow-up times, particularly 
among pediatric patients who are older and with obe-
sity, as well as improvements in self-efficacy among 
physicians for counseling and management of over-
weight/obesity, but did not demonstrate trends toward 
improvement in prevention strategies. Given that obe-
sity continues to be a dominant concern in the pediat-
ric population, it is important to examine the ways in 
which the next generation of pediatricians are being 
trained in the understanding, identification, and man-
agement of overweight/obesity issues, and educated in 
strategies for overweight/obesity prevention.
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