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ABSTRACT

Introduction: Primary care providers,
particularly pediatric nurse practi-
tioners, are an integral force involved
in tackling the obesity epidemic
among youth. The majority of nurse
practitioners, however, report low pro-
ficiency regarding their ability to ade-
quately prevent and treat pediatric
overweight. In response, the National
Association of Pediatric Nurse Practi-
tioners (NAPNAP) developed the evi-
dence-based Healthy Eating and Activ-
ity Together (HEAT) Clinical Practice
Guideline (CPG) to improve provider
behavior and efficacy.

Method: Thirty-five nurse practitioners
attending the NAPNAP Annual Confer-
ence participated in an intensive 4-hour
HEAT CPG training session. Pre-training
and post-training data were collected on
provider knowledge, practice behaviors,
and barriers in relation to the prevention
of overweight among youth.

Results: Post-training results revealed
significant improvements in (a) practi-
tioner knowledge (assessment of
patient growth, family history, psycho-
social functioning, nutrition, and phys-
ical activity); (b) practitioners’ intent to
improve behavior (i.e., increased in-
tent to use behavior modification and
counseling aimed at patient and family
behavior change); and (c) practi-
tioners’ report of increased confidence
in ability to address barriers.
Discussion: Study findings demon-
strate preliminary support for the
HEAT CPG as an effective tool aimed
at helping providers to improve their
ability to maintain patients’ healthy
weight. Future research is needed to
verify the effects of HEAT CPG on
long-term improvements in care. J Pe-
diatr Health Care. (2009) 23, 222-230.

Key words: Obesity prevention, clini-
cal practice guidelines, provider train-

ing

Traditionally, the Centers for
Disease Control and Prevention de-
fined overweight youth as those
greater than or equal to the 95th
percentile; those higher than the
85th percentile but less than the
95th percentile were referred to as
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being at risk for overweight. Based
on these definitions, the prevalence
of overweight children nearly qua-
drupled from 1966 to 2004 (Ogden
et al., 2000). Studies suggest that
primary care providers feel unpre-
pared to address the complex issue
of overweight children (Scott et al.,
2004). Subsequently, the National
Association of Pediatric Nurse Prac-
titioners (NAPNAP) convened a
nationwide group of experts to re-
view the evidence and develop
the Healthy Eating and Activity To-
gether (HEAT) Clinical Practice
Guideline (CPG): Identifying and
Preventing Overweight in Child-
hood, which is aimed atthe preven-
tion of overweight in children. This
evidence-based CPG has been
published in a special supplement
to the Journal of Pediatric Health
Care (NAPNAP, 2006) and dissemi-
nated widely via inclusion in the
Agency for Healthcare Research
and Quality’s National Guidelines
Clearinghouse at www.guidelines.
gov. However, historically, re-
search suggests that development
and dissemination of guidelines
does not change provider behavior
(Bauer, 2002; Cabana et al., 1999;
Mabry et al., 2005). Therefore, it is
crucial that effective training pro-
grams be identified to provide pri-
mary care providers with the latest
evidence on successful prevention
strategies for overweight in chil-
dren. A 4-hour training session on
implementing the HEAT CPG in
practice settings was offered at
the Annual NAPNAP Conference
in spring 2006. The purpose of
this study was to evaluate the im-
pact of HEAT CPG training on par-
ticipants’ knowledge, intent to
modify provider behaviors, and
confidence in ability to address
the barriers regarding the care for
children at risk for being over-
weight.

BACKGROUND

National surveys have docu-
mented an increase in overweight
children during the past four de-
cades, especially in ethnic minority

youth, with 16.3% of White chil-
dren, 20% of non-Hispanic Black
children, and 19.2% of Mexican
American children overweight in
2003-2004 compared with 11%
White, 18.8% non-Hispanic Black,
and 20.2% Mexican American chil-
dren in 1999-2000 (Ogden et al.,
2006). Recently, the American Med-
ical Association (AMA) Expert
Committee Recommendations Re-
garding the Prevention, Assess-
ment, and Treatment of Child and
Adolescent Overweight and Obe-
sity recommended changes in the
terminology for children between
the ages of 2 to 18 years, with
a body mass index (BMID) greater
than or equal to the 85th percentile
but less than the 95th percentile for
age and sex now defined as over-
weight and children with a BMI
greater than or equal to the 95th
percentile for age and sex now de-
fined as obese (Barlow & the AMA
Expert Committee, 2007). Data sug-
gest that obese children become
obese adults (Must, 2003). This
obesity epidemic is leading to treat-
ment of expensive, lifelong chronic
illnesses such as hypertension, type
2 diabetes, musculoskeletal prob-
lems, respiratory problems, and
emotional problems, including so-
cial anxiety, poor self-esteem, and
depression  (Buddeberg-Fischer,
Klaghofer, & Reed, 1999; Must,
2003; Must et al., 1999; Strauss &
Pollack, 2003). Direct and indirect
medical costs of obesity in the
United States were estimated at
$92.6 billion in 2002 (Finkelstein,
Fiebelkorn, & Wang, 2005). Revers-
ing this trend toward treating life-
long, expensive chronic illnesses
requires the adoption of effective
prevention strategies by primary
care providers. The prevention ef-
forts must include primary care
and strategies for nurse practi-
tioners (NPs) to advocate for
changes in the community to pro-
mote a healthier environment. In
addition, addressing the ethnic dis-
parities with the increased preva-
lence of obesity and related
sequelae among minority popula-

tions requires culturally appropri-
ate interventions.

According to Pearson (2007),
139,520 NPs are practicing in the
United States. Sixty-six percent of
NPs practice in primary care set-
tings. Many NPs work with poor,
underserved, ethnic minority pop-
ulations, which are the groups
most at risk for the development
of obesity and the related health
complications. However, providers
are reporting feelings of uncer-
tainty in dealing with the problem
of childhood obesity (Scott et al.,
2004). In addition, a recent survey
indicated that NPs wanted clinical
practice guidelines for assessing
and addressing youth at risk for
overweight and obesity (Ander-
son-Gifford & Small, 2006).

Surveys suggest that during an
average 15-minute visit, primary
care providers devote approxi-
mately 31.7 seconds to nutrition
counseling, 6.4 seconds discussing
the child’s growth, and 1.6 seconds
to exercise counseling (Goldstein,
Dworkin, & Bernstein, 1999). One
study found that approximately
50% of pediatricians reported they
do not counsel on weight or physi-
cal activity (Galuska et al., 2003).
Even fewer providers, only 25% of
pediatricians, pediatric NPs
(PNPs) and registered dieticians,
reported including all elements
of the evaluation (family history,
medical history, activity and nutri-
tional history, physical examina-
tion, and laboratory assessments)
for children at risk for being over-
weight (Barlow, Dietz, Klish, &
Trowbridge, 2002).

Mabry and colleagues (2005) re-
ported that despite consensus
guidelines recommending the use
of BMI for the diagnosis and man-
agement of obesity, BMI was docu-
mented in only 5% of initial visits
for children diagnosed with obesity
during a routine well-child visit in
a general pediatric practice. More
recently, Cook and colleagues
(2005) reported that in a study ex-
amining records of nearly 33,000
well-child  visits, obesity was
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diagnosed 0.78% of the time in all
outpatient visits and 0.93% of the
time during well-child visits. This
number is remarkably low consid-
ering the high prevalence of obe-
sity in youth and suggests that clini-
cians may be overlooking obesity
during routine office visits, thus
missing an opportunity to inter-
vene. Furthermore, Cook and asso-
ciates reported that blood pressure
was documented only in 43.9% of

evidence-based interventions and
improve care to promote healthy
weight in children has not been in-
vestigated thoroughly.

Creation of the NAPNAP HEAT
CPG: Identifying and
Preventing Overweight in
Childhood

Under the leadership of Past
President Mary Margaret Gottes-
man, PhD, RN, CPNP, NAPNAP

...NAPNAP convened a group of experts from
across the United States to review the evidence and
develop the HEAT CPG, aimed at the prevention of

overweight in children.

the well-child visits, and diet and
exercise counseling rates were re-
ported as 35.7% and 18.6%, respec-
tively, for those without a diagnosis
of overweight.

Pediatric providers, including
PNPs, reported low proficiency in
counseling families on behavioral
management, eating practices,
changing sedentary behaviors,
guidance in parenting, and ad-
dressing the degree of overweight
(Story et al., 2002). A systematic re-
view by Harvey, Glenny, Kirk, and
Summerbell (2002) on improving
obesity management by adult pro-
viders, including nurses, suggested
that reminder systems, brief train-
ing sessions, shared care by inter-
disciplinary teams, inpatient care
for morbidly obese clients, and die-
tician-led care were worthy of fur-
ther investigation. Additionally, pe-
diatric providers’ assessment of
overweight youth with the team ap-
proach to quality improvement and
a decrease in BMI has been re-
ported after provider training on
brief motivational interviewing
(Gee, Mirkin, Howell, & Eckroad,
2006). However, research on edu-
cation and training strategies to im-
prove pediatric providers’ use of

convened a group of experts from
across the United States to review
the evidence and develop the
HEAT CPG, aimed at the preven-
tion of overweight in children.
NAPNAP recognized that despite
the great deal of research con-
ducted since the 1998 Expert Panel
Recommendations (Barlow & Di-
etz, 1998), the obesity epidemic
was getting worse. In addition,
NAPNAP acknowledged that the
traditional prescriptive approach
was not working to treat this epi-
demic. A developmental, culturally
sensitive, and family-centered ap-
proach was needed to guide practi-

guideline by the expert panel was
previously published in a March/
April 2006 supplement to the Jour-
nal (NAPNAP, 20006).

The evidence-based, culturally
sensitive, age-specific guideline
was released for NAPNAP’s 6000+
members with family-centered rec-
ommendations that recognize that
children and families have
strengths that will facilitate their ac-
quiring healthier behaviors. The
guideline also is relationship fo-
cused, using techniques such as
motivational interviewing to help
the providers collaborate and sup-
port families in adopting healthier
nutrition and activity patterns.

NAPNAP recognized that past
research regarding the use of evi-
dence-based CPGs suggests that
publishing guidelines does not
change provider behavior. Studies
have shown widespread failure to
follow established guidelines for
a variety of conditions (Bauer,
2002; Mabry et al., 2005). There-
fore, evidence-based training strat-
egies are needed to help primary
care providers prevent overweight
in children, especially in ethnic mi-
nority families most at risk for the
development of these costly
chronic illnesses. To promote the
adoption of the evidence-based
HEAT CPG, the HEAT work groups
developed an intensive training
program for providers on the use
of the CPG in the prevention of
childhood overweight. The pur-
pose of this study was to evaluate

...evidence-based training strategies are needed to
help primary care providers prevent overweight in
children, especially in ethnic minority families
most at risk for the development of these costly
chronic illnesses.

tioners in promoting healthy
weight in children. A complete de-
scription of the CPG and the pro-
cess for the development of the

the effectiveness of the HEAT CPG
training on the practitioners’
knowledge, intent to change pro-
vider behaviors, and barriers to
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the prevention of overweight in
infants and toddlers, preschool
and school-aged children, and ado-
lescents.

METHOD
Design

A quasi-experimental, one-
group, pre-post test design was
used to evaluate change in knowl-
edge, intent to change practice be-
haviors, and perceptions of barriers
to behavior change.

Sample

A convenience sample of 35 of
the 37 NPs who attended the NAP-
NAP Annual Conference and regis-
tered for the HEAT CPG intensive
workshop volunteered for the
study. Workshop volunteers were
told that completion of the survey
was implied consent. Thirty-two
workshop participants completed
both the pre-test and post-test eval-
uation. Power analyses were not
conducted prior to the study.

Measures

The instrument adapted for this
study was originally developed by
the 1998 Expert Panel on Obesity
Prevention in Children and the In-
ternational Life Sciences Institute
(Trowbridge, Sofka, Holt, & Bar-
low, 2002) as a needs assessment
tool for obtaining information on
providers’ knowledge, current
practice behaviors, planned prac-
tice behaviors, and perceived bar-
riers in relation to the prevention
of overweight in children and ado-
lescents. The original instrument
consisted of 35 questions (a total
of 164 items) divided among three
topic areas: knowledge, practice
behaviors, and barriers. The adap-
ted instrument was shortened to
17 questions (for a total of 85 items)
to reduce respondent burden and
focus on presentation of over-
weight children. Deleted items in-
cluded providers’ opinions about
obesity, providers’ sources of infor-
mation, who obtained the diet his-
tory and how it was obtained, and
treatment, along with referral

sections, because CPGs focused
on prevention. The assessment of
provider weight and diet also
were eliminated in the revised in-
strument. The measures retained
were grouped around three central
themes: practitioners’ knowledge,
practitioners’ behaviors, and bar-
riers to effective prevention of
overweight.

Practitioners’ Knowledge
Regarding Obesity Prevention

The 34 items within this domain
encompassed practitioners’ knowl-
edge about assessment of growth,
family history, psychosocial condi-
tions, physical activity, and defini-
tion for at risk for overweight
(now overweight per AMA recom-
mendations) as BMI greater than
or equal to the 85th percentile and
less than the 95th percentile; and
overweight (now obese per AMA
recommendations) as BMI greater
than or equal to the 95th percentile.
Except for the items on definitions
of overweight, all items were
scored on a S-point Likert scale:
0 =never, 1 =rarely, 2 = sometimes,
3 = often, and 4 = most of the time.
The methods for determining risk
of overweight/overweight items
were coded as: 0 = never use it,
1 = use for designating overweight
=95th percentile, 2 = use for desig-
nating at risk of overweight =85th
percentile and <95th percentile.
For each item, a dichotomous vari-
able was created to indicate adher-
ence to the guidelines (0 = nonad-
herent, 1 = adherent). Aggregate
variables then were created that
represented the average propor-
tion of time the practitioner was ad-
herent to the guidelines (pre-test)
or reported intentions to be adher-
ent (at post-test) over all items for
that construct.

Practice Behaviors

Behavior modification and
family counseling. Practitioners
were asked to evaluate their own
proficiency (i.e., 0 = low, 1 = mod-
erate, 2 = high) regarding a variety
of practice behaviors (V = 11; use

of behavior modification strategies,
modification of diet, modification
of physical activity, modification
of sedentary behavior, guidance in
parenting, addressing family con-
flict, assessment of growth patterns,
cultural sensitivity, use of motiva-
tional interviewing, use of rapid
cycle change for quality improve-
ment, and advocacy strategies for
families to improve resources)
used in the prevention of over-
weight in infants, children, and
adolescents prior to the training.
Following training, practitioners
were asked how well prepared
they were to use these skills. Prior
factor analyses among this sample
of 35 PNPs revealed that these items
clustered into four variables: be-
havior modification skills; counsel-
ing skills regarding parenting
techniques, family conflict, and be-
havior change; advocacy for link-
ing families with resources; and
cultural sensitivity (Sidora-Arcoleo,
2008). An average score was com-
puted for behavior modification
skills and counseling skills, with
higher scores indicating greater
confidence in practice behaviors.
Family collaboration and ad-
vising. Practitioners were asked
who they engaged in their discus-
sions about nutrition and physical
activity during their office visits,
and after training, who they
planned to engage in discussions
(Table 1). This question was asked
separately for preschool-aged chil-
dren, school-aged children, and ad-
olescents. Response choices were:
1 = patient alone, 2 = patient and
parents, and 3 = patient, parents,
and other household members.
Items coded 3 were considered ad-
herent to the guidelines. The aver-
age proportion of time adherent
was computed across the three
age groups. In addition, practi-
tioners were asked about making
specific age-appropriate recom-
mendations regarding nutrition
(e.g., changes in eating pattern,
limitations of specific foods, low-
fat diet, portion control, limiting
fast foods, making healthier
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TABLE 1. Practice behaviors: family collaboration and advising families*

Mean (SD) pre-test Mean (SD) post-test Mean difference (SD) tvalue P value
Family collaborators 22.55 (40.80) 58.06 (48.66) 34.44 (49.89) 3.78 .0007
Nutritional recommendations
Preschool 89.37 (19.12) 97.53 (6.03) 4.23 (8.95) 2.36 .0266
School-aged 91.11 (12.14) 99.36 (2.26) 6.36 (10.57) 3.01 .0061
Adolescents 91.16 (10.99) 99.36 (2.26) 7.04 (8.53) 4.21 .0003
Physical activity recommendations
Preschool 84.09 (15.79) 98.26 (6.01) 11.60 (16.69) 3.40 .0024
School-aged 93.43 (10.98) 100.00 (0.00) 5.56 (10.62) 2.56 .0174
Adolescents 91.90 (10.97) 100.00 (0.00) 7.69 (10.78) 3.64 .0012
“Mean scores represent percentage who reported making appropriate recommenaations in these areas.
choices when eating outside the  to prevention of overweightinchil-  ment worksheets). Participants

home, increased consumption of
fruits and vegetables, having family
meals together, no television dur-
ing meal time, avoiding use of
food as areward, limiting fruitjuice,
and drinking water instead of juice
or soda pop), and physical activity
(e.g., increase in organized activity,
increase in unstructured physical
activity or free play, increase in rou-
tine activity, decrease in sedentary
behavior, no television in the bed-
room, and getting 8 hours of sleep
per night). Responses were
“never,” “sometimes,” and “often”
for each age group. An average
score was computed for making

dren using the same response scale.
Previous factor analyses yielded
three conceptual variables: health
care system barriers, parent bar-
riers, and a single item representing
lack of support services (Sidora-
Arcoleo, 2008). An average fre-
quency score was computed for
the health care system and parent
barrier items.

PROCEDURE

Approval was obtained for the
study from the Arizona State Uni-
versity Institutional Review Board.
NPs attending the NAPNAP Annual

were given some case studies to
role play at their individual tables
using the new information, tech-
niques, and tools in the resource
kit.

ANALYSIS PLAN

Descriptive statistics were run
for all variables. Independent sam-
ple ttests were used to test continu-
ous outcomes, whereas y* tests
were used to test categorical out-
comes. The a coefficient was set at
.05. All analyses were conducted
using SAS version 9.1. Using the
recommendations identified for
practice, evaluation, and interven-

AGE-ADDIODL: recommenda- Conference who registered for the ;

age-appropriate - recomme da T OpG e workshop  tion by the Expert Panel (HEAT
were asked to complete a pre-test CPGs), Varlabl?s represer?ltmg the
survey at the beginning of the percentage of time compliant with

Barriers workshop and a post-test survey these expert panel recommenda-

There were seven items repre-
senting barriers to effective preven-
tion of overweight in children.
These barriers were lack of patient
motivation, lack of parent involve-
ment in treatment, lack of clinician
time, lack of reimbursement, lack
of clinician knowledge about treat-
ment, lack of treatment skills, and
lack of support services (e.g., nutri-
tion and counseling). On the pre-
test, practitioners were asked to in-
dicate how often each item was
a barrier for them, using the follow-
ing response scale (0 = never, 1 =
rarely, 2 = sometimes, 3 = often,
and 4 = most of the time). The
post-test survey asked the partici-
pants how well the training pre-
pared them to reduce these barriers

at the completion of the training
session.

The 4-hour training session
included an overview of the devel-
opment of the HEAT CPG and
a summary of the specific recom-
mendations for infants, early child-
hood, school-aged, and teens.
Participants received training on
motivational interviewing and
a demonstration of the counseling
technique. The importance of cul-
tural sensitivity and the role of the
NP in advocating for youth at risk
for obesity also were included in
the presentation, along with an
overview of the tools available in
the HEAT Resource Kit (i.e., docu-
mentation guide, parent/patient
handouts, and rapid cycle improve-

tions were created pre-test and
post-test for the knowledge of as-
sessment of overweight and prac-
tice behaviors regarding nutrition
and activity counseling.

RESULTS

Thirty-five participants com-
pleted the surveys. Eighty-nine
percent (n = 31) of participants re-
ported working in pediatrics, and
there was one participant in each
of the following specialties: family
practice, endocrinology, ear/nose/
throat, and pediatric and adoles-
cent diabetes. Most of the partici-
pants (85%, n = 30) had been in
practice more than 5 years, 9%
(n=3) were in practice 3 to 5 years,
3% (n =1) had been in practice 1 to
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TABLE 2. Knowledge regarding obesity prevention*

Post-test mean (SD) Difference mean (SD) t P
Pre-test mean (SD)
Category % % Adherence with recommendations

Assessment of growth 52.30 (15.95) 64.87 (5.81) 13.00 (14.30) 5.06 <.0001
Define overweight 55.48 (16.41) 53.23 (14.06) —0.54 (17.47) -.017 .87
Assessment of family history 68.75 (21.81) 97.18 (9.53) 30.42 (21.70) 7.68 <.0001
Psychosocial, emotional, and behavioral assessment 75.45 (26.75) 78.36 (27.24) 1.37 (6.17) 1.21 .23
Physical activity assessment 61.03 (28.33) 100.00 (0.00) 40.00 (29.80) 7.35 <.0001

“Mean scores represent percentage of participants who reported knowledge of these areas.

3 years, and 3% (z = 1) had been
in practice for a year or less. Less
than half (43%) reported having
a personal digital assistant (PDA),
and 69% reported interest in hav-
ing guideline available for use
with a PDA. In addition, more
than half of participants (54%;
n = 19) reported that they did
not have a computer for tracking
data for quality improvement.
Practitioners who participated in
the HEAT CPG training reported
post-test improvements in knowl-
edge and strategies to address
the barriers to the prevention of
overweight in youth, as well as in-
creased intent to change practice
behaviors.

sessment of family history ( = 7.68,
P <.0001), and physical activity as-
sessment (¢ = 7.35, P <.0001) were
reported after the training. The
practitioners reported significant
improvements (52% of NPs at pre-
test and 65% of NPs at post-test) in
their plans to assess growth using
BMI percentile, change in weight
velocity  (crossing percentiles),
weight for length percentile for
children younger than 2 vyears,
and blood pressure percentile. Un-
fortunately, there was not a signifi-
cant change in practitioners’
knowledge to define overweight
in youth (P = .87). The number of
practitioners correctly reporting
parameters for defining overweight

Practitioners who participated in the HEAT CPG
training reported post-test improvements in
knowledge and strategies to address the barriers to
the prevention of overweight in youth, as well as
increased intent to change practice bebhauviors.

Practitioners’ Knowledge
Regarding Obesity Prevention
The survey findings suggest that
the HEAT CPG intensive workshop
resulted in significant changes in
practitioners’ knowledge in a vari-
ety of areas related to assessment
of growth, accurate definition of
overweight, assessment of family
history related to risks for over-
weight, psychosocial assessment,
and physical activity assessment
(Table 2). Significant improve-
ments in intent to conduct growth
assessment (¢ = 5.06, P < .0001), as-

(i.e., BMI =95%) decreased from
approximately 55% at pre-test to
53% at post-test (Table 2).
Significant improvements (¢ =
7.68, P < .0001) were made in
knowledge regarding the appropri-
ate components of the family
health history related to risk for
overweight, with 69% of partici-
pants reporting accurate compo-
nents at the pre-test and 97%
reporting at post-test. Relevant
family history included family his-
tory of overweight, dyslipidemia,
hypertension, cardiovascular dis-

ease, gall bladder disease, eating
disorders, diabetes mellitus, and
other endocrine abnormalities.
However, there were no improve-
ments in plans to conduct psychoso-
cial assessment after the training
(P = .23). Seventy-five percent of
practitioners reported that they
completed an accurate psychosocial
assessment at pre-test, while 78%
reported increased knowledge re-
garding how to complete a psycho-
social assessment for children at risk
for overweight. Specifically, the psy-
chosocial assessment addressed as-
sessing factors such as depression,
poor self-esteem, and concern
about weight that put individuals at
risk for being overweight (Table 2).

Practitioners’ intent to conduct
assessment of physical activity im-
proved considerably after training
(t = 7.35, P < .0001). At pre-test,
61% of practitioners asked about
daily activity (i.e., amount of physi-
cal activity, routine activities, time
spent being sedentary, etc.) during
well-child visits; however, 100% of
participants indicated the impor-
tance of collecting this information
following the workshop (Table 2).

Practitioners were asked if they
consistently obtained a structured
diet history during well-child visits.
At pre-test, 92% of practitioners re-
sponded that they consistently ob-
tained this structured history; 96%
reported at post-test that they
planned to in the future (x°> =
12.48, P = .0004).

Practice Behaviors

The changes regarding pro-
viders’ perception of how well pre-
pared they felt regarding practice
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behaviors after training are out-
lined below, including impact of
training on practitioners’ confi-
dence in using behavior modifica-
tion and counseling skills, growth
assessment, cultural sensitivity,
and advocacy. The impact of the
HEAT training on practitioners’ in-
tentions to collaborate with families
and make age-appropriate recom-
mendations regarding nutrition
and physical activity was assessed.
Behavior modification and
family counseling skills. On av-
erage, participants reported “mod-
erate” (M = 1.69, SD = .44) profi-
ciency in behavior modification
techniques and counseling at pre-
test. Post-training data suggest a sig-
nificant improvement (P <.0001) in
participants’ reporting “high” (M =
2.43, SD = .50) levels of confidence
in behavioral modification skills to
modify diet/eating patterns, physi-
cal activity, and sedentary behavior
in patients. Likewise, significant
improvement (P < .0001) in practi-
tioner counseling addressing par-
enting techniques, family conflict,
and engaging families in behavior
change was reported. On average,
perceived counseling confidence
in ability increased from “moder-
ate” (M = 1.81, SD = .43) at pre-
test to “high” (M = 2.43, SD = .45)
after training (Table 3).
Confidence in growth assess-
ment, cultural sensitivity, and
advocacy. Table 3 presents the re-
sults of the y* analyses for pre-test
and post-test scores for practi-
tioners’ confidence in growth as-
sessment, cultural sensitivity, and
advocacy for families. While the ¥
analysis did not reveal statistically
significant differences, there were
clinically meaningful shifts toward
practitioners reporting higher per-
ceived proficiency levels after
workshop participation. The per-
centage of participants reporting
high proficiency in assessing
growth patterns increased from
68.9% pre-test to 82.8% post-test.
High proficiency ratings for cultural
sensitivity increased from 10% to
59%, and similar changes occurred

TABLE 3. Practice behaviors: behavior modification and

family counseling skills

Pretest Posttest Difference
mean (SD) mean (SD) mean (SD) tvalue P value
Skills
Behavior modification 1.69 (.44) 2.43 (.50) .78 (.71) 6.18 <.0001
Counseling 1.81 (.43) 2.43 (.45) .63 (.69) 511 <.0001

TABLE 4. Practice behaviors: growth assessment, cultural

sensitivity, and advocacy

% Low % Moderate % High x2 P
Growth assessment
Pre-test 3.5 27.6 68.9 0.44 .80
Post-test 0 17.2 82.8
Cultural sensitivity
Pre-test 41.4 48.3 10.3 .83 .93
Post-test 6.9 34.5 58.6
Advocacy
Pre-test 70.0 30.0 0 1.38 .50
Post-test 6.7 60.0 33.3

Values for self-confidence assessment scale ratings are O = low, 1 = moderate, 2 = high.

in the reports of proficiency in
providing advocacy strategies to
families, where no practitioners re-
ported high proficiency prior to
training and 33% reported increased
confidence after the training (Table
4). A larger sample size was needed
to fully evaluate this area.

Family collaboration and ad-
vising. Significant differences
were found in the plan to routinely
engage the whole family in the dis-
cussion of healthy nutrition and
physical activity before and after
the training on the HEAT CPG (P =
.0007). At pre-test, 23% of practi-
tioners reported routinely engag-
ing patient, parent, and other
household family members in the
discussion of healthy practices,
whereas after the workshop, 58%
reported a plan to collaborate with
the entire family. In addition, signif-
icant changes in plans for age-
appropriate recommendations
regarding nutrition and physical
activity were reported (Table 1).

Nutrition recommendations.
Significant improvements were
made in practitioner knowledge of
appropriate nutrition recommen-

dations for preschool-aged chil-
dren (P = .02606), school-aged
children (P = .0061), and adoles-
cents (P = .0003) after the training.
Findings indicate that 89% of partic-
ipants were making appropriate
recommendations regarding topics
such as portion control, respecting
hunger cues, and avoiding certain
foods during nutritional counseling
for preschool-aged children; 91%
of practitioners were doing so
for school-aged children and ado-
lescents. Results showed an im-
provement for all age groups, as
participants’ intentions regarding
age-appropriate nutritional coun-
seling recommendations improved
to 98% for preschool-aged children
and 99% for the older groups at
post-test (Table 1).

Physical activity recommen-
dations. Assessment of practi-
tioners’ intentions regarding rec-
ommendations for physical activity
among preschool-aged and school-
aged children and adolescents
included increasing organized activ-
ities, encouraging free play and rou-
tine activities, decreasing sedentary
behavior, not having a television
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in their bedroom, and getting at
least 8 hours of sleep each night.
Practitioners reported significant
differences in intentions to recom-
mend age-appropriate physical ac-
tivity for preschool-aged children
(P = .0024), school-aged children
(P = .0174), and adolescents
(P = .0012). Specifically, data indi-
cated that participants’ intentions
to recommend age-appropriate
physical activity for preschoolers
increased from 84% of participants
to 98%. Improvements in intent
regarding counseling school-aged
children (93% at pre-test) and ad-
olescents (92% at pre-test) were
evident, as 100% of practitioners
addressed the appropriate issues
regarding physical activity —at
post-test. (Table 1)

Barriers to Effective
Prevention of Overweight
Practitioners were asked to rank
the barriers to prevention of over-
weight in children on the pre-test,
using the following response scale
(0 = never, 1 = rarely, 2 = some-
times, 3 = often, and 4 = most of
the time). The post-test survey
asked the participants how well
the training prepared them to re-
duce the barriers to prevention of
overweight in children. Partici-
pants reported that significant bar-
riers existed and that the training
provided them with strategies to
address the barriers. The barriers
to the prevention of overweight
in infants, preschool-aged and
school-aged children, and adoles-
cents identified by NPs were par-
ents, health care systems, and
support services. Practitioners re-
ported that parent barriers, includ-
ing lack of patient motivation and
lack of parental involvement in
treatment, were identified as bar-
riers to prevention of obesity “of-
ten” (M = 2.93, SD = .54). However,
post-test data indicated that the ma-
jority of participants reported that
the workshop addressed strategies
that would help to reduce parent
barriers in prevention of childhood
overweight (M = 3.44, SD = .58).

Similarly, health care barriers,
including lack of clinician time, re-
imbursement, knowledge about
treatment, and treatment skills,
also were identified as barriers to
overweight prevention as either

practice behaviors, and barriers to
overweight prevention.

The findings suggest that the
practitioners who attended the
HEAT CPG training significantly
increased their knowledge of iden-

More than half of the practitioners surveyed
reported that they did not have a computer for
tracking data for quality improvement, which has
important implications for future work.

“sometimes” or “often” (M = 2.40,
SD = .78) by participants at pre-
test. Again, post-tests revealed that
most participants (M = 2.94, SD =
.87) believed the workshop helped
in learning strategies to reduce
health care barriers. Participants,
likewise, identified lack of support
services, such as counseling and
nutrition, as barriers to overweight
prevention “often” (M = 2.86, SD =
.73) at pre-test. Post-test scores
either ‘“sometimes” or “often”
M = 243, SD = 1.30) indicated
that the training provided strategies
to improve their ability to address
the lack of support services.

DISCUSSION

The HEAT CPG was developed
as a resource to guide NPs in the ac-
curate identification and assess-
ment of overweight status in chil-
dren, as well as in counseling for
maintaining healthy weights. Previ-
ous research suggests that pro-
viders were not identifying, assess-
ing, and addressing overweight in
youth. Furthermore, research sug-
gests that the development and dis-
semination of CPGs does not
change provider behavior; there-
fore, the HEAT Steering Work
Group, along with the Research
and Education Work Groups, de-
veloped training to facilitate the im-
plementation of the HEAT CPG.
Training on the use of the HEAT
CPG was assessed to evaluate the
impact on providers’ knowledge,

tification and assessment of over-
weight children. The pre-test sur-
veys reported that only half of the
NPs were proficient in the assess-
ment of growth patterns and the de-
gree of overweight. After training
with the HEAT CPG, significantly
more of the practitioners reported
plans to include accurate parame-
ters for assessing growth in children
and assessing all components of
a family medical history. In addi-
tion, practitioners reported that
they plan to evaluate psychosocial
factors when evaluating growth in
children. After the training, practi-
tioners reported plans for improve-
ment in practice behaviors, includ-
ing use of behavior modification
and counseling skills; confidence
in growth assessment, cultural sen-
sitivity, and advocacy; and age-ap-
propriate physical activity and nu-
trition recommendations. Findings
from this study suggest that training
on the HEAT CPG significantly im-
proves the practitioners’ knowl-
edge, intention to change practice
behaviors, and strategies for ad-
dressing the barriers to the preven-
tion of childhood overweight. Thus
the findings suggest that the NPs’
use of the HEAT CPG has the poten-
tial to improve the care of children
focused on the prevention of child-
hood overweight. Further research
is needed to evaluate if the training
had an impact on provider behav-
ior and patient outcomes. In addi-
tion, the findings suggested that
approximately 69% of NPs were
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interested in having the guideline
available for use with a PDA. More
than half of the practitioners sur-
veyed reported that they did not
have a computer for tracking data
for quality improvement, which
has important implications for
future work.

Strengths and Limitations

This study has several strengths
and limitations. Although many
groups are developing and pub-
lishing guidelines for the preven-
tion of childhood overweight, there
is limited evidence on effective
ways to promote their adoption or
on the best way to train providers
on their use. This study presented
findings on the impact of training
on the use of the guideline for NPs.

The strengths of the study in-
clude the recruitment of providers
from a nationally representative
sample from across the United
States. Although our sample was
small and may have limited ability
to detect statistically significant dif-
ferences, significant improvement
did occur in multiple areas.

A larger sample size would have
allowed for a more thorough evalu-
ation of the practice behaviors,
growth assessment, culturally sen-
sitive care, and advocacy. We also
recognize the limitations of self-
report survey data and the further
limitation of the post-test questions
asking participants how well the
training prepared them and their
intention to change practice behav-
iors. The study did not include
a long-term follow-up of practi-
tioner knowledge after training. In
addition, the study did not assess
the impact of training on the practi-
tioner behavior or patient out-
comes. Addressing these issues
are the goals of the HEAT Steering
Work Group’s ongoing work.
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