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Background: Primary-care providers, clinic staff, and nurses play an important role in reducing child
obesity; yet time restraints and clinical demands compete with effective pediatric weight management
and prevention.

Methods: To investigate the potential impact of an electronic health record (EHR) enabled tool to
assist primary care teams in addressing child obesity, we conducted a controlled effectiveness study of
FitTastic compared with usual care on the BMI pattern of 291 children (2 to 17 years) up to 4 years
later.

Results: Per x2 analysis, a greater proportion of children with baseline overweight/obesity in
the EHR tool group than the control group had a favorable BMI pattern (32% vs 13%, P = .03). In
logistic regression, FitTastic children were more likely than control children to have a favorable
BMI pattern at follow-up (OR 3.8, 95% CI 1.1 to 13.2), adjusted for age, gender, race, and parental
education.

Conclusion: Study findings suggest that EHR-enabled tools to assist primary care teams in managing
child obesity may be useful for helping to address the weight in children with overweight/obesity, espe-
cially in younger children (2 to 5 years). Digital and EHR-enabled technologies may prove useful for
partnering health care teams and families in the important tasks of setting positive, family-centered
healthy lifestyle behavioral goals and managing child overweight and obesity. ( J Am Board Fam Med
2022;35:742–750.)
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Introduction
The rate of child overweight and obesity in the
United States remains high. Among children ages 2
to 19 years, 18.5% meet body mass index (BMI) cri-
teria for obesity, including 5.6% with severe

obesity; an additional 16.6% of 2 to 19-year-olds
meet criteria for overweight.1 Data suggest that
health care providers play an important role in
reversing these trends2 using counseling, promotion
of healthy lifestyle behaviors,3 and referral to clinical
and community resources.4 The US Preventive
Services Task Force (USPSTF) recommends that
primary care providers screen children aged 6 years
and older for obesity and refer those who qualify for
intensive counseling and behavioral interventions
(Grade B recommendation).5 Unfortunately, other
clinical demands compete with the time and focus
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providers have available to screen for and counsel
families about overweight/obesity.6,7 Previous studies
support the use of electronic health record (EHR)
tools to assist in the diagnosis and management of
cardiovascular risk factors,8 diagnosis of child over-
weight/obesity,9,10 comorbidity evaluation11 and
management.12 Previous literature has focused on
provider adoption of EHR child obesity tools includ-
ing concerns about disruption to work flow and
insufficient time.13 Providers prefer technology that
increases their efficiency13 and help provide tailored
educational materials.14 They also respond more
favorably to Health Information Technology when it
facilitates counseling for behavior-based health prob-
lems.13 Fewer data have been published regarding
EHR tool’s role in sustained pediatric weight man-
agement for greater than 1 to 2years.15

Colleagues at a collaborating children’s hospital
(Children’s Mercy Hospital in Kansas City,
Missouri) developed the EHR-based tool 12345-
FitTastic (www.fittastic.org, hereafter referred to as
FitTastic) to assist primary care providers managing
child obesity. The EHR-based tool was designed to
support clinicians and health care teams in commu-
nicating with families about 5 lifestyle behaviors:
(1) aim for at least 1 hour/day of physical activity,
(2) limit screen time to 2 hours/day or less, (3) con-
sume 3 servings/day of low-fat milk or calcium, (4)
drink at least 4 servings/day of water instead of sug-
ary drinks, and (5) consume at least 5 servings/day of
fruits and vegetables. The lifestyle behaviors were
based on Expert Committee recommendations16 and
created and refined through community focus groups
and clinician input17 to address positive goals. The
FitTastic Healthy Lifestyle Initiative messaging was
developed as part of a broader community-wide initi-
ative to promote child and family healthy eating and
active living supported by the National Initiative for
Children’s Health care Quality’s Collaborate for
Healthy Weight.18,19 Two prior publications on
FitTastic indicate that (1) providers evaluate the
FitTastic EHR tool as useful, easy to use, and feasible
for adoption in primary care,20 and (2) child adher-
ence to a greater number of FitTastic behaviors is
inversely associated with BMI in a dose-dependent
manner in a cross-sectional study of 24,255
patients.21 Youth who met 0 or 1 lifestyle recommen-
dation were 1.45 to 1.71 times more likely to have
obesity than those meeting all 5 recommendations.21

These studies suggest that there is potential for EHR
tools like FitTastic to provide meaningful benefit to

providers addressing child obesity. To understand
the EHR tool’s impact on child BMI in clinical prac-
tice long-term, however, requires a control compari-
son22 and longitudinal outcomes data.23–26 We
conducted a controlled longitudinal study to deter-
mine if children with overweight/obesity at baseline
seen at primary care clinics that used the EHR tool
FitTastic, compared with children seen at clinics
without the FitTastic tool, exhibited a more favor-
able BMI trajectory (“BMI pattern”) (management of
obesity, primary outcome), and if children with a
healthy weight at baseline, maintained that healthy
weight (prevention of obesity, secondary outcome),
up to 4 years later.

Methods
Study Design and Setting

This nonrandomized, quasi-experimental, con-
trolled study was conducted at university-affiliated
suburban ambulatory practices. Following the pro-
gramming and testing of FitTastic software, the
FitTastic intervention was piloted with 4 pediatric
providers in August 2015 and expanded to addi-
tional pediatric providers in January of 2016 and
family medicine providers in June 2017. We used
prepared scripts and documentation guides to train
staff, nurses, and providers at 4 consecutive
monthly clinic meetings, then quarterly, and then
annually, regarding the use of the FitTastic EHR
tool. Resident physicians were trained at orienta-
tion and didactic lectures. The FitTastic interven-
tion included (1) a FitTastic-behavior assessment
(assessment of the 5 FitTastic behaviors that fami-
lies/children completed at each well-child visit and
nurses entered into the EHR), (2) an EHR interface
that supported providers with the behavior and
BMI assessment for use in goal-setting with the
family, (3) discussion of the FitTastic goals by pro-
vider, and (4) a goal-matched educational print-out
and participation incentive (for example, a child
who selected a goal of increasing physical activity
might have received a frisbee, whereas a child/fam-
ily who selected increased water consumption
might have received a water bottle). As families
returned for additional well-child visits (which typi-
cally occur annually after age 3 years), the provider
had the ability to use the child’s past behaviors,
goals, and BMI to guide subsequent goal-setting
and behavioral recommendations, as these were
provided in the FitTastic EHR tool.
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Eligibility and Recruitment

FitTastic intervention sites included 1 pediatric and
1 family-medicine clinic. Control clinics came from
the same clinical network and included 5 family-
medicine clinics. Collectively, clinics that agreed to
participate were staffed by 60 providers - 28 pedia-
tricians (10 attendings, 18 residents) and 32 family-
medicine providers (22 attendings, 10 residents).
Children were eligible to participate if they were
age 2 to 17 years old, presenting for a well-child
visit at a participating clinic, and not underweight
(BMI > 5th percentile).27 We included children
with healthy weights and those with overweight/
obesity because (1) Expert Committee recommen-
dations include screening all children for high BMI
and high-risk lifestyle behaviors, (2) to reduce any
stigma associated with completing the FitTastic
assessment, and (3) to evaluate use of FitTastic for
improving the BMI pattern of children with over-
weight/obesity (primary outcome) and for preven-
tion of weight gain among healthy weight children
(secondary outcome).

To recruit participants for this study, we emailed
the parent or guardian of all children ages 2 to
17 years who had been seen for a well-child visit at
the participating family medicine and pediatric clin-
ics and already received the FitTastic intervention,
from April-June 2017. The e-mail included a con-
sent form, a FitTastic behavior assessment, and a
survey about the utility of FitTastic to promote
healthy behaviors, as well as demographic informa-
tion including parental race and education. All survey
data were collected using RedCap. To maximize par-
ticipation, we sent up to 4 subsequent e-mails at 2 to
3-week intervals and offered those who agreed to
participate a choice of either a $5 fruit/vegetable
voucher to a local grocery store or a youth recreation
center pass (worth $6).

We emailed parents/guardians of children in the
control clinics from a list of children ages 2 to
17 years who had been seen for at a well child visit
during the same period as the intervention arm
(April–June 2017). We only included participants
who had at least 2 heights and weights documented
in the EHR– 1 during the intervention period and
at least 1 additional height and weight in the same
post-intervention follow-up period as for the inter-
vention group from any clinic visit (July 2017–
December 2019). As with the intervention group, if
parents did not respond to the initial e-mail, we
sent up to 4 follow-up e-mails at 2- to 3-week

intervals. At control clinics, staff, nurses, and pro-
viders delivered usual care using the same EHR and
well child structured visit templates as intervention
clinics. Control clinic providers were not provided
training or educational materials for FitTastic.

In the intervention arm, we included only those
children whose parent/guardian completed the
emailed survey and at least 2 FitTastic behavior
assessments – 1 in clinic and 1 via e-mail. Children
also needed at least 2 heights and weights docu-
mented in the EHR. FitTastic exposure was
assessed using nurse completion/documentation of
a FitTastic behavioral assessment in the child’s
EHR. The choice to identify intervention delivery
using the FitTastic behavioral assessment (typically
documented by a nurse) rather than goal documen-
tation (typically documented by a provider) was due
to the greater reliability of documentation by
nurses and the central role of nurses in counseling
families on healthy lifestyle behaviors.28,29 The
intervention was continued for the children in the
intervention arm at least until their last recorded
FitTastic behavior and BMI percentile through
December 2019. The project was approved by the
University of Missouri Health Science Internal
Review Board (IRB # 2002856).

To obtain BMI for children whose parent/
guardians agreed to participate, data extracted from
the EHR included child gender, date of birth, visit
date, visit heights, and visit weights from clinic vis-
its between January 2016 and December 2019. The
first visit used in the analysis of child BMI in the
FitTastic arm was the date of the child’s first
FitTastic behavior assessment, and for the control
group, the first available well-child visit with data
for height and weight in the trial period (earliest
date was January 2016). The last visit for both arms
was the last visit with both weight and height data
at the time of data extraction (December 2019). We
calculated BMI by dividing weight in kilograms by
height in meters squared (BMI = weight [kg]/height
[m2]), then used the child’s gender and visit age to
compute BMI percentile using standardized CDC
algorithms. We used BMI percentile rather than
Z-scores because clinicians communicate with fami-
lies about child growth using percentiles. To
address data-entry errors, we removed biologically
implausible BMI-percentile values (defined as those
varying by >10% in 1 month). To categorize each
child’s BMI pattern, we defined favorable versus
unfavorable BMI pattern by comparing the BMI-
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percentile category at the first visit to the last visit.
For example, BMI maintenance from a BMI≤ 85th

percentile at baseline to last measurement, regard-
less of BMI increase within that category or reduc-
tion from ≥85th percentile to ≤85th percentile
would be a favorable pattern. We included ≥85th

percentile as the cutoff for a favorable weight pat-
tern because this is threshold between healthy and
overweight BMI percentiles for children.

Analysis

We used x2 analysis to evaluate if the intervention,
compared with controls, was associated with a
favorable BMI pattern. Two x2 analyses were con-
ducted: 1 for children with overweight/obesity
alone, and for all children (those with a healthy
weight and those with overweight/obesity, at the
first visit). Multivariable logistic regression was
used to examine the association of intervention
(FitTastic vs control) and having a favorable BMI
pattern after adjustment for child age, gender, race,
and parental education. Only the child’s first and
last BMIs were used for assessment.

We calculated odds ratios and 95% CIs. We
assessed model discrimination with the c-statistic,
where 1.0 indicates perfect fit and 0.5 is no better
than a coin toss. We assessed model calibration
with the Hosmer-Lemeshow goodness-of-fit test,
using a P> .05 to indicate adequate fit (over the
range of predicted readmission). All analyses were
performed using SAS for Windows, version 9.4
(SAS Institute, Cary, NC).

Results
In the control group a total of 683 parents were
emailed, 117 completed the entire survey and 14
completed some but not all the survey for a 19%
response rate. In the intervention group, we
emailed 626 parents with 182 completing the entire
survey and 35 completing some but not all the sur-
vey for a 34.6% response rate. Of 303 children who

enrolled in the study (190 intervention and 113
control), 4% were underweight at baseline (BMI
percentile <5%) and were excluded from the analy-
sis. Of the remaining 291 children (179 interven-
tion and 112 control), 69% had a healthy BMI
percentile (BMI% 5-84th) and 31% had a BMI per-
centile consistent with overweight or obesity (BMI
% ≥85th percentile) at baseline. BMI patterns were
examined over an average follow-up length of
2.9 years (range: 6months to 4 years). The average
number of recorded FitTastic behavior assessments
per participant was 2.2 (S.D., 1.1; range, 2 to 6).

Baseline characteristics of intervention and con-
trol children were similar for child age, gender,
race, and BMI category; however, a higher percent-
age of intervention than control children had a par-
ent with a college degree (P= .002) (Table 2). In
comparing sample characteristics among children
by BMI category (healthy vs overweight/obesity),
higher parental educational attainment was corre-
lated with a lower proportion of child overweight/
obesity at baseline (P= .01).

FitTastic versus Control BMI Patterns

Using x2 analysis, in the subset of children with
baseline overweight/obesity (n = 89), a greater pro-
portion of children at FitTastic sites than control
sites had a favorable BMI pattern (32% versus 13%,
P= .03, (Table 3). No demographic factor (including
child age, gender, race, or parental education) was
associated with BMI pattern. In the overall sample of
children (with both healthy weight and overweight/
obesity), the proportion of children with a favorable
BMI pattern was 68% in the FitTastic arm, versus
58% in the control arm (this 10% difference was not
statistically significant). (Table 3) Practice type (fam-
ily medicine vs pediatric) was not associated with
BMI pattern (P> .05).

In multivariable adjusted analyses limited to the
subsample with overweight/obesity, compared with
control children, children in the FitTastic arm had
3.8 times the adjusted odds of having a favorable

Table 1. Definition of Favorable versus unfavorable BMI Pattern per First and Last BMI Percentile (BMI%)

Last BMI%

First BMI% Favorable BMI pattern Unfavorable BMI pattern

Healthy weight, BMI% <85th Healthy weight, BMI% <85th Overweight/obesity, BMI% ≥85th

Overweight/obesity, BMI% ≥85th Healthy weight, BMI% <85th Overweight/obesity, BMI% ≥85th

Abbreviation: BMI, Body Mass Index.
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BMI pattern (95% CI, 1.1 to 13.2, Table 4). Model
discrimination was moderate (c-statistic =0.77) and
calibration (P= .41), was adequate. Younger child age
(age 2 to 5 years, vs 13 to 17years; OR, 15.4; 95%
CI, 1.6 to 148.4) also was associated with an
increased adjusted odd of having a favorable BMI
pattern.

In the overall sample (of children with healthy
weight and overweight/obesity), only younger chil-
dren and male gender were significantly associated
with having a favorable BMI pattern (Table 4). The

FitTastic intervention was not associated with a
favorable BMI pattern when data from healthy
weight children were included in the analysis.

Discussion
Children with overweight/obesity seen at clinics
using the FitTastic intervention were more likely to
have a favorable BMI pattern up to 4 years
later than children seen at control clinics. The dif-
ference was significant in both the bivariate and

Table 2. Sample Demographics Overall, by Intervention Arm, and by Baseline BMI Category

Intervention versus Control BMI Category at Baseline

Overall FitTastic Control

p-Value

Healthy Overweight/ Obesity

p-ValueN % N % N % N % N %

Overall 291 100 179 61.5 112 38.5 – 202 69.4 89 30.6 –

Child gender 0.63 0.06
Male 156 53.6 94 52.5 62 55.4 101 50.0 55 61.8
Female 135 46.4 85 47.5 50 44.6 101 50.0 34 38.2

Child age 0.23 0.07
2 to 5 years 159 54.6 103 57.5 56 50.0 119 58.9 40 44.9
6 to 12 years 92 31.6 50 27.9 42 37.5 59 29.2 33 37.1
13 to 17 years 40 13.8 26 14.5 14 12.5 24 11.9 16 18.0

Child’s race 0.37 0.75
Caucasian 236 81.1 144 80.4 92 82.1 166 821 70 78.6
African American 30 10.3 16 8.9 14 12.5 19 9.4 11 12.3
Other Race 12 4.1 9 5.0 3 2.6 9 4.4 3 3.3
Unknown/Missing 13 4.4 10 5.5 3 2.6 8 3.9 5 5.6

BMI at baseline 0.21 –

Healthy 202 69.4 129 36.1 73 43.8 – –

Overweight/obesity 89 30.6 50 63.9 39 56.2 – –

Parent education 0.002 0.01
No college degree 107 36.8 51 28.5 56 50.0 64 31.7 43 48.3
College degree 183 62.9 127 70.9 56 50.0 138 68.3 45 50.6
(not reported) (1) – (1) (1)

Study arm – 0.21
Control 112 38.5 – – 73 36.1 39 43.8
Intervention 179 61.5 – – 129 63.9 50 56.2

Abbreviation: BMI, Body Mass Index.

Table 3. BMI Pattern FitTastic versus Control

Full Sample (n = 291) Overweight/Obese Only (n = 89)

% Favorable % Unfavorable v2 p-Value % Favorable % Unfavorable v2 p-Value

FitTastic 68.7 31.3 3.43 0.06 32.0 68.0 4.47 0.03
Control 58.0 42.0 12.8 87.2

Abbreviation: BMI, Body Mass Index.
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multivariable adjusted analyses. By contrast, in
the overall sample that included healthy weight
children, 10% more of the FitTastic intervention
children had favorable BMI pattern compared
with the control children in the bivariate analysis
(a nonsignificant difference) with no difference af-
ter adjustment for age, sex, race, and parental
education.

Study data suggest that younger children (aged 2
to 5 years) may be more likely than older children
to have a favorable BMI pattern after exposure to
FitTastic. Prior literature is mixed regarding the
influence of child age on the effectiveness of pri-
mary care weight-management interventions. For
example, a 2014 meta-analysis of 20 family-based
behavioral interventions (n = 1671 children ages 2
to 19 years) reports that weight outcome differed by
child age (R2 = 0.305, b = 0.169, P = .014),34

whereas a 2016 meta-analysis of 18 primary care-
based intervention studies (n = 3358 children ages 2
to 18 years) concludes that child age had no influ-
ence on weight outcomes.30 In our study, the asso-
ciation of younger child age and favorable BMI
pattern may be due to the FitTastic emphasis on
family-oriented goal setting for lifestyle behaviors.

In addition, the increased effectiveness of
FitTastic among younger children could result
from the stages of development in younger children
who make decisions less independently than adoles-
cents,35 may be more susceptible to suggestions of
authority figures such as their parents or providers,
and who are more likely to adopt health behaviors

of their families.36,37 It is also easier for younger
children to develop and sustain new healthy behav-
iors compared with adolescents and adults.37 The
early adoption of healthy lifestyle behaviors, even
without improvement in BMI, can prevent or delay
the onset of cardiometabolic diseases associated
with obesity such as diabetes and hypertension.38

Thus, in designing EHR weight-management tools
that target younger children, it may prove useful to
consider how the tool engages families in conversa-
tions around setting goals for sustainable healthy
behaviors.

In addition, although parental education (col-
lege vs no college) was a risk factor for child over-
weight/obesity at baseline (Table 2), we found no
influence of parental education on the BMI pat-
tern of FitTastic versus control participants
(Table 4), suggesting the FitTastic can be equally
effective in children with parents of different edu-
cational levels.

The association of FitTastic with a favorable
BMI pattern among children with elevated BMIs
but not both normal and elevated BMIs suggests
that similar EHR tools such as FitTastic may be
most effective for weight management rather than
prevention. FitTastic’s healthy lifestyle messaging
may resonate with families with a child with a high
BMI, increasing the likelihood that families make
physical activity and nutrition changes that improve
BMI. On the other hand, 1 benefit of FitTastic that
providers identified previously was that use of
FitTastic with all families (not just children with

Table 4. Multivariable Analysis of Factors Associated with Favorable BMI Pattern, Overall and in Sub-Sample

with Overweight/Obesity

Overall Sample (n = 291) Overweight/Obese Subsample (n = 89)

95% CI 95% CI

OR Low High p-Value OR Low High p-Value

Intervention versus control 1.42 0.84 2.39 0.19 3.8 1.1 13.2 0.04
Child age
2 to 5 years 2.21 1.05 4.63 0.04 15.4 1.6 148.4 0.02
6 to 12 years 1.38 0.63 3.00 0.41 6.6 0.6 67.1 0.11
13 to 17 years (referent)

Male gender (vs female) 2.04 1.22 3.40 0.01 2.7 0.9 8.2 0.09
African American (vs other race) 0.52 0.23 1.17 0.11 0.2 0.1 1.4 0.10
Parental education:
College degree versus no degree 1.11 0.95 1.29 0.17 1.0 0.7 1.32 0.80

Abbreviations: BMI, Body Mass Index; OR, odds ratio; CI, confidence interval.
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obesity) may reduce the stigma associated with
completing FitTastic behavioral assessments.20

Providers at the intervention clinics chose to con-
tinue FitTastic after the completion of the study,
currently up to 5-years after initiation, speaking to
those providers’ favorable views of FitTastic.

Although meta-analysis suggests that clinic-
based interventions can be effective in reducing
child obesity,30 providers are competing with
obesogenic environments of both parents and
children, which can feel insurmountable, contrib-
uting to provider feelings of futility when
addressing child obesity.31 This study suggests
that EHR tools have the potential to assist pro-
viders who are working to improve the weight sta-
tus of children with obesity. This reduction in
BMI likely represents the use of the FitTastic
EHR tool rather than clinic-based child obesity
culture change as all trainings and scripts focused
only on use of the EHR tool and did not include
any child obesity education or training. Additional
studies are required to understand the true utility of
other EHR tools beyond FitTastic to reduce child
obesity.

In addition to the benefits of EHR tools being
adopted by providers, and showing promise to
reduce the BMI of children with obesity, EHR-
based clinical support tools, once programmed into
the EHR, can be widely disseminated,32 especially
if they are free and open sourced.33 EHR-based
child obesity tools can also be evaluated using data
in the EHR, including BMI and other health met-
rics, as they were for this study. These data are
recorded by trained nurses and staff in a standar-
dized method at regular intervals in the clinic or
hospital, over a long period of time, and in a large
number of pediatric patients. This marriage of
clinic-based interventions and EHR data assess-
ment offers the opportunity for significant innova-
tion. In addition, deidentified EHR data can
responsibly be used to evaluate interventions such
as FitTastic, and evaluate natural phenomena, such
as COVID-19.

Study limitations include the recruitment and
surveying of participants after they had been seen
for care, the incongruent use of family medicine
and pediatric clinics in the intervention arm versus
sole use of family medicine clinics in the control
arm, the presence of the trial in a single geographic
location in the same system, and with a primarily
white suburban population, and the lack of

randomization. All pediatric clinics at the academic
institution had implemented FitTastic, so the
study could not be randomized, and no pediatric
clinics were available to serve as controls. There
was also a higher response rate to the emailed sur-
veys from the intervention than the control
group. We addressed these limitations by examin-
ing differences in BMI pattern by clinic type and
group. There were no differences in BMI pattern
between family medicine and pediatric clinics or
between baseline BMIs in the control and inter-
vention sites. There was also no difference in final
BMI pattern based on race or parental education.
However, we were not able to evaluate ethnicity
differences due to the sample size and lack of eth-
nic diversity in our sample. We were also not able
to evaluate differences in socioeconomic status of
families or propensity of nurses to use FitTastic in
different families. Additional studies in a more
diverse populations would be beneficial.

A key study strength is the implementation and
examination of an EHR-enabled decision support
tool that was developed with community input and
had undergone extensive provider testing for
usability and feasibility. EHR-enabled tools require
extensive stakeholder input, expertise, and time to
design and build, and often get used without being
tested for effectiveness or potential for dissemina-
tion. Additional strengths include the use of a con-
trol arm to compare effectiveness, the length of
follow-up after intervention delivery (up to 4 years),
and the pragmatic approach to intervention imple-
mentation and evaluation.39

Conclusion
Data from this study suggest that EHR-enabled
tools to assist with child overweight/obesity man-
agement in primary care clinics hold promise for
assisting providers in improving the BMI pattern of
children with overweight and obesity up to 4 years
later. Data do not support the effectiveness of
FitTastic for maintaining a healthy weight or pre-
venting unhealthy weight gain in children without
overweight or obesity. Digital and EHR-enabled
technologies may prove useful for partnering health
care teams and families in the important tasks of
setting positive, family-centered healthy lifestyle
behavioral goals and managing child overweight
and obesity. EHR tools offer substantial promise to
help relieve the burden that primary care providers
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experience addressing difficult problems such as
child obesity.
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