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Summary

Background: Recognition of childhood weight status is important to the adoption of healthy
lifestyle behaviours.

Objectives: We assessed whether an exam room educational poster addressing weight and
healthy lifestyle behaviours was acceptable to parents, prompted parent-provider communication
or improved parental weight perception accuracy.

Methods: In this multi-site randomized controlled trial, exam rooms were randomized to display
the posters (English and Spanish) or not. Children ages 3 to 8 years (N = 965) attending well
visits were weighed and roomed per usual clinic protocol. After the visit, parents completed a
questionnaire assessing demographics, child weight status perceptions and whether they discussed
weight status with provider or were shown growth charts. We used separate logistic regression
analyses to examine associations between intervention status and: asking provider about child
weight, being shown growth charts, and accuracy of weight perception, adjusting for covariates
and clustering by exam room.

Results: Of the parents who saw the poster, 97% liked seeing it and reported greater
understanding of weight status visualization (96%) and healthy lifestyle behaviours (94%). Parents
who saw the poster were more likely to report being shown a growth chart (OR 1.87, 95% 1.06,
3.30) but were not more likely to ask about their child’s weight status nor accurately report their
child’s weight status.
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Conclusions: An educational exam room poster about healthy weight was well-received by
parents and prompted providers to show the child’s growth chart but did not prompt parent-
initiated conversations about weight status nor improve parental weight perception accuracy.

Keywords
communication; education; weight; weight perception

1| INTRODUCTION

Childhood obesity rates have increased substantially since 1988, with recent reports
showing upward trends in severe obesity, as well.2 Childhood obesity is associated with
significant physical and psychological comorbidities,34 making obesity prevention and
treatment a priority for many public health experts.>~8 More than half of parents of children
with obesity or overweight underestimate their child’s weight status®-12 or report never
having heard from a health care provider that their child with overweight was overweight,14
which may pose a barrier to making behaviour changes that may help improve their child’s
weight status.1

Several studies have found that most parents of children with overweight did not report
concern about their child’s weight.16-18 Parental underestimation of child weight, and its
associated lack of concern for child weight, makes parents less likely to make healthy
changes that may improve their child’s body mass index (BMI) trajectory,1:16.19.20
Underestimation of child weight is not unique to children with obesity; about 10% to 15% of
parents perceive their children with a healthy weight as ‘too skinny’ or underweight10.21-23
with greater percent at age 4 and 5 than at age 9.24 Younger children in general are more at
risk for parental underestimation of weight than older children and adolescents,12:21.23.25,26
aligning with the timing of the physiologic adiposity nadir, which happens between 3 and 8
years, following toddlerhood.

Pediatricians use BMI charts for tracking child weight status and growth.27-28 BMI charts
are also commonly used by pediatricians to illustrate to families the child’s current weight
status and weight trajectory in relation to standardized norms. Prior studies have shown
that color-coded (green, yellow and red) BMI charts are more easily understood than
typical BMI charts, especially for parents with lower literacy and numeracy.29 Parents using
color-coded charts had greater odds of answering BMI chart questions correctly compared
to parents using standard charts and also frequently adopt the language of ‘red zone’,

and ‘green zone’, when describing their child’s weight status. Color-coded BMI charts
help pediatricians improve parents’ perception of their children’s weight status.3? However,
considering the high rate of incorrect parental perception of child weight, additional visual
aids that display healthy weight children may be warranted in order to assist parents in
recognizing a healthy child weight status, especially around the age of the BMI nadir when
children at a healthy weight are most likely perceived as “too skinny’.31

Posters are a successful pediatric public health education tool. For example, a poster for
health departments educating on risks of human papilloma virus increased the probability
of vaccination.32 Posters encouraging conversations with providers have been used to
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support BMI screening33 and have been suggested as a way to ‘visualize’ healthy weight.3!
Additionally, posters depicting color-coded BMI zones have been shown to promote
dialogue about healthy weight between parents and WIC nutritionists.34 Despite the
abundance of educational materials with health promoting and obesity prevention messages,
very few studies have examined their effectiveness in clinical settings. Therefore, we aimed
to assess whether an exam room educational poster addressing healthy weight and healthy
lifestyle behaviours was acceptable to parents, prompted communication with providers,

or improved accuracy of parent’s perception of their child’s weight status. We also aimed

to assess whether these outcomes varied by child race/ethnicity or weight status, parent
education, or household income.

PATIENTS AND METHODS

Study design and participants

This was a cross-sectional randomized controlled trial performed at seven clinics in the
United States located in Winston-Salem, North Carolina (N = 2); Durham, North Carolina
(N = 2); Bellevue, Washington; Huntsville, Alabama; and Crestview Hills, Kentucky. Clinic
types included private practice, hospital affiliated, resident continuity clinic, and public
health center. Clinic exam rooms were randomized to either intervention (posters were hung
in prominent places of the exam room) or control (no posters). Clinics who see both English
and Spanish speaking patients hung posters in both English and Spanish (N = 4), and clinics
with only English-speaking patients chose to have just English posters hung (N = 3). The
number of total exam rooms (and how many of those exam rooms had an intervention
poster) varied by clinic: 6 total rooms (4 rooms with intervention posters), 8 (4 intervention),
12 (6 intervention), 13 (6 intervention), 18 (8 intervention), 19 (8 intervention) and 21 (11
intervention). Randomization for rooms at all sites was performed by a single investigator
(CLB) using a random number generator with values ranging from 0 to 1. Providers saw
patients in their usual rooms and were not randomized.

Parent-child dyads were recruited from participating clinics if the child was 3 to 8 years
old and coming to clinic for a preventive health services visit, and if the parent spoke
English or Spanish and could complete a written survey. Exclusion criteria included parent
age <18 years or the child having a diagnosed medical condition that affects weight gain or
growth such as failure to thrive, congenital heart defect and so on. At the conclusion of the
visit, the provider determined whether the child and parent met inclusion criteria. Parents
of eligible children were surveyed in English or Spanish according to preferred language
about topics including healthy lifestyle behaviours, communication with their provider and
their perception of their child’s weight status, as described in detail below. Data collection
occurred between 06/12/2017 and 4/27/2018. This study was approved by the institutional
review board (IRB) at Wake Forest University as well as the IRB at Duke University.
Other sites used a reliance agreement with the Wake Forest IRB (University of Alabama at
Birmingham) or an individual investigator agreement with the Wake Forest IRB (all other
sites). This study was registered on ClinicalTrials.gov, #NCT03128112.
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Study procedures

The poster was developed by content experts with goals of (a) displaying what young
children of a healthy weight look like, (b) encouraging parents to ask their child’s doctor
about their child’s weight status and (c) introducing healthy lifestyle behaviours that would
apply to all families. Poster design was refined after cognitive interviews with five parents.
The poster was translated into Spanish by a certified translator and then back translated
into English by a separate translator. The translation and back-translation were reviewed by
multiple native Spanish speakers as well to ensure accuracy. Posters in English and Spanish
(Figure 1) included pictures of three healthy weight children, a color-coded growth chart
stating that the green zone is a healthy weight, the statement that ‘it is normal for 3-8 year
old children to look “skinny”’, encouragement to ask their doctor if their child has a healthy
BMI, and a display of 5-3-2-1-0 healthy lifestyle behaviours. The 53 210 message is an
adaptation of the 5210 message that was used in North Carolina’s Eat Smart Move More
campaign and includes messaging about eating 5 servings of fruits and vegetables, eating 3
meals a day (and more meals prepared at home), watching less than 2 hours of screen time,
getting 1 hour of physical activity and drinking 0 sugary beverages.3® The three message
was added to encourage families to not skip meals and to eat as many meals as possible

at home instead of eating out. The posters were printed, laminated and displayed in each
intervention examination room in a location prominent to parents waiting for care (Figure
1). Providers were notified of the study but were not were not asked to change their usual
clinical care or given any training on utilizing the poster.

Nursing staff measured vital signs and placed families in an exam room per usual clinical
protocol. Nursing or study staff recorded the provider that was seeing the patient, exam
room they were in, and their measured height and weight. After the completion of their visit,
providers offered parents a short questionnaire. The first page of the questionnaire explained
the voluntary nature of the study and informed parents that completion of the questionnaire
implied consent. The provider then left the family to complete the survey independently.
Parents who completed the questionnaire were given a small incentive.

Study instruments and measurements

After the completion of their visit we assessed all parents’ perception of their children’s
weight by asking ‘Right now, do you think your child is: very underweight, underweight, at
a healthy weight, overweight, or obese?’ Parents were also asked ‘Did you ask your doctor
today if your child is at a healthy weight?’ and ‘Did your pediatrician today show you a
chart with your child’s body mass index (BMI)?’ Parents reported whether pediatricians
discussed healthy lifestyle behaviours with them and/or their child, including advice about
eating, physical activity or screen time. Parents’ self-reported demographics including the
child’s sex, Hispanic ethnicity, and race (Asian, Black, White, Other), the parent’s highest
level of completed education (<sixth grade, some middle school, some high school, high
school graduate, associate degree, bachelor’s degree or Master’s degree or higher). Parents
also estimated how long they waited in the exam room to see their pediatrician for that visit.

Parents in an intervention room were additionally asked whether they asked their child’s
doctor about their weight status because of the poster on the wall and whether the
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pediatrician used the poster to teach about healthy lifestyle behaviours, including weight,
eating, physical activity or screen time. Parents then were asked their opinion about the
poster with response options of strongly agree, agree, disagree, or strongly disagree. They
reported whether they ‘liked seeing a poster with pictures and information like this in my
doctor’s office’ and whether the poster helped them to understand ‘what a healthy weight
looks like for children of different ages’, ‘healthy advice about eating or exercise’ and
‘whether my child is a healthy weight’. Finally, parents reported whether the poster helped
them to have a conversation with the doctor about their child’s weight, eating, physical
activity, screen time or other.

Statistical analysis

The child’s BMI was calculated according to their measured height and weight during the
exam and standardized CDC age- and sex-specific percentiles.3¢ We compared parents’
assessment of their children’s weight status (underweight, healthy weight and overweight/
obese) with the children’s measured weight category (underweight, healthy weight and
overweight/obese) and categorized as accurate or inaccurate. Because there were so few
children who were underweight and because the factors that might affect the weight status
perception of their child who is underweight is likely very different than that of children who
are at a healthy weight or have overweight/obesity, we opted to exclude children who were
underweight from this analysis (N = 37). We also excluded children with any missing data
(N =136, mostly with missing weight or height). Using a two-sample test for proportions
and anticipating a 5% improvement in parental perception, we would require 700 patients to
detect this difference with a power of 90%.

We used Pearson’s chi-square tests and T-Zsts to compare characteristics by intervention
status, weight perception accuracy, and whether parents asked their doctor about the child’s
weight status. Variables that were significant in the bivariate analysis with a < .2 were
included in the multivariate analysis. Separate logistic regression analyses were performed
examining whether intervention status was associated with outcomes of whether parents
asked the physician about their child’s weight status and accuracy of weight perception,
adjusting for child age, sex, race/ethnicity and weight status and clustering by exam room
(the level of randomization). Of note, analyses were also performed with exam room as

a covariate and excluding exam room from the multivariate analysis and results were not
significantly different. We also performed sensitivity analyses examining whether these
outcomes varied by child race/ethnicity or weight status, parent education or household
income.

RESULTS

Study sample and patient characteristics

Of the 1029 eligible parents who were approached about the study, 965 participated, a
response rate of 94% (Figure 2). Children came from diverse backgrounds in respect to
race/ethnicity (37% white, 38% Black and 30% Hispanic) and annual household income
(30% < $20 000/year, 23% $20 000-$39 999, 13% $40 000-$59 999, 13% $60 000-$99 999
and 22% = $60 000/year). One-quarter (24%) of parents had less than a high-school degree,
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30% graduated from high-school, 28% had an associate’s or bachelor’s degree and 19% had
a master’s degree or higher. Children had a mean age of 5.6 years (SD 2.0), and 50% were
male. Almost two-thirds (64%) of children were healthy weight, 15% had overweight and
17% had obesity. Demographics did not differ by intervention status (Table 1).

Parental acceptability of the poster

Of the parents who saw the poster (N = 470), almost all (97%) agreed (agree or strongly
agree) that they liked seeing this poster with pictures and information like this in their
doctor’s office. The vast majority reported that the poster helped them understand what a
healthy weight looks like for children of different ages (96%), understand healthy advice
about eating or exercise (94%) and understand whether their child is at a healthy weight
(94%).

Communication with pediatrician

Parents in a room with a poster were significantly more likely to report being shown a

chart with their child’s BMI (85% vs 75%, respectively, £=.001). About half of parents
(52%) asked their child’s pediatrician about their child’s weight status, and this was not
significantly different between intervention and control (53% vs 48%, respectively, P=.2).
Whether the pediatrician discussed healthy lifestyle behaviours, weight, eating, physical
activity or screen time with the parent did not vary by intervention status (Table 2). When
adjusting for key covariates in multivariate analysis, the intervention remained associated
with being shown a growth chart (OR 1.87, 95% CI 1.06-3.30) and unassociated with asking
the child’s physician about their weight status (OR 1.22, 95% CI 0.85-1.74).

Perception of child’s weight status

Parents overwhelmingly perceived their child as healthy weight (83.8%) and rarely as

very underweight (0.3%), underweight (4.4%), overweight (10.9%) or obese (0.6%). When
compared with the child’s measured weight status, 71.7% of parents accurately assessed
their child’s weight status, 24.7% underestimated and 3.6% overestimated. When children
who were underweight were excluded, 73.9% of parents accurately assessed their child’s
weight status, 25.8% underestimated and 0.3% overestimated. Accuracy of parent weight
perception did not differ between intervention and control subjects (73.8% vs 74.1%,
respectively, P=.9). When adjusting for key covariates in multivariate analysis the
intervention remained unassociated with accuracy of parental weight perception (OR 0.80,
95% Cl 0.48-1.32).

Sensitivity analyses

We also aimed to assess whether these outcomes varied by child race/ethnicity or weight
status, parent education, or household income. Among participants of Hispanic ethnicity,
the intervention was associated with increased odds of asking the child’s physician about
their weight status (OR 2.85, 95% CI 1.22-6.65) and was not associated with being shown

a growth chart (OR 1.62, 95% CI 0.82-3.24) or accuracy of parental weight perception (OR
0.73, 95% CI 0.31-1.73). Among children with overweight or obesity, the intervention was
associated with increased odds of asking the child’s physician about their weight status (OR
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1.84, 95% CI 1.07-3.15) and was not associated with being shown a growth chart (OR 1.88,
95% CI 0.98-3.63) or accuracy of parental weight perception (OR 0.90, 95% CI 0.49-1.65).
Among parents with less than a high school degree the intervention was not associated

with asking the child’s physician about their weight status (OR 1.43, 95% CI 0.52-3.89),
being shown a growth chart (OR 1.42, 95% CI 0.58-3.53), or accuracy of parental weight
perception (OR 1.13, 95% CI 0.61-2.10). Among families with a household income <$60
000 per year, the intervention was associated with increased odds of being shown a growth
chart (OR 2.07, 95% CI 1.21-3.53) and was not associated with asking the child’s physician
about their weight status (OR 1.39, 95% CI 0.91-2.14) or accuracy of parental weight
perception (OR 0.84, 95% CI 0.56-1.24).

No harms or unintended effects were reported by participants or noted by the study team for
either group.

DISCUSSION

In this randomized, controlled trial, our educational exam room poster was well-liked by a
diverse group of parents, and contributed to their reported understanding of weight status
and healthy lifestyle behaviours. When providers and families were in a room with a poster,
parents were more likely to report that the provider showed them a growth chart, compared
to parents in a room without a poster. However, parents who saw the poster were not any
more likely to ask their provider about their child’s weight status nor were they more likely
to have an accurate perception of their children’s weight when compared to parents in a
room without a poster. Sensitivity analyses revealed that parents who were Hispanic or

had a child who had overweight or obesity were more likely to ask the physician about
their child’s weight status, revealing that these posters may have greater impact with these
populations.

Our finding that 25% of parents inaccurately perceived their child’s weight status and

that most of these misperceptions were underestimations (ie, perceiving a child who

was overweight as at a healthy weight or a child who was at a healthy weight as
underweight), is similar to previous research.10-22 Existing literature on the association

of weight perception and future weight gain is mixed. Some studies have shown that
children whose parents underestimate their weight status gain more weight over time than
children whose parents correctly recognize their weight status!®:16.19.20.37.38: however, other
studies have demonstrated conflicting results.22 In adults, correct recognition of overweight
is associated with increased weight loss attempts but increased weight gain over time.3?
Therefore, we posit that providers should spend their time counselling families concentrating
on growth with respect to health and health behaviours and reassuring families in the BMI
dip about their children looking leaner rather than focusing on the accurate understanding of
overweight or obese terminology.

Parents who saw the poster were not any more likely to ask their provider about their child’s
weight status than parents who did not see the poster. It is possible that these parents did not
want to initiate a conversation with their child’s provider about their child’s weight status
because of concern about weight bias or stigma. Children with obesity often experience
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weight-based teasing,4%41 and parents may want to avoid these conversations in front of
their children. Children and adults with obesity also experience weight bias and stigma

in the healthcare setting,#042 so it is also possible that parents are hoping to avoid these
manifestations during the encounter. Future qualitative work is necessary to understand
what factors influence whether parents want to discuss their child’s weight status with the
provider. It is important that providers maintain a focus on health and healthy lifestyle
behaviours to help destigmatize obesity and reduce the risk of future eating disorders.*3

This study is strengthened by its large sample size and its diversity with regard to

clinic location and type and participant race and socioeconomic status, which improves
generalizability. Limitations include that parental weight perception was asked with a single
question and that all data about communication with the physician was based on self-report
by the parent. We do not know whether providers used motivational interviewing to counsel
families about weight nor whether families set a specific healthy lifestyle goal at the
conclusion of the visit or were more inclined to follow healthy lifestyle advice in their
day-to-day lives. Additionally, it is not known in which direction desirability bias might
point, as the desire for a healthy weight can mean different appearances to different people.
It is also possible that parents may have been concerned about stigmatizing their child
about their weight status, and hesitated to ask the provider in order to protect their child;
this was not assessed by our survey. As surveys were collected as part of a routine clinic
visit in a variety of real-world settings, height and weight were only measured once by
clinic staff, and about 14% of surveys had missing data. Finally, no questions were asked

of the pediatrician as to whether the posters aided counselling. Future work should examine
whether posters that are appreciated and reportedly aid in understanding actually contribute
to behaviour change and the effects of educational tools of novel formats (such as videos) on
provider or parent behaviours and in other types of offices, for example, in WIC offices.

During early childhood, the primary care provider is uniquely positioned to deliver
anticipatory guidance about weight and appropriate growth that may impact the child’s
long-term growth trajectory. Throughout this time children see their primary care providers
frequently and parents may be especially receptive to behaviour modifcations.** Exam room
posters are a novel way to educate parents about healthy weight perception and make good
use of downtime while waiting to see their provider by delivering messages that mirror
anticipatory guidance given by providers. Posters depicting healthy weight children and
color-coded BMI charts may be especially useful and appreciated during the adiposity nadir,
when parents may be most concerned their child is underweight.

CONCLUSION

This educational exam room poster may represent a low-cost way for providers and public
health professionals to introduce ideas about healthy growth and lifestyle behaviours in a
sensitive and family-desired way. Parents liked the presence of a visual aid to help them
understand healthy eating and activity advice; even if the poster itself does not change the
parent’s perception of their child’s weight status, it may be a useful supplement to provider’s
counseling. Providers showed parents a growth chart more commonly when in rooms where
the poster was displayed than in those where it was not displayed, revealing that these exam
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room posters may be changing provider behaviour. This deserves further exploration as a
novel strategy to improve counselling and drive healthy behaviour change.
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It is normal for
3- to 8-year-old
children to
look “skinny.”
Their BMI
(weight for height)
is normally very

low at this age.

Ask your doctor
if your child has
a healthy BMI.
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" WEIGHT! §

Children

in the

green

Zone

have a

healthy
weight

for their

height.

2l THESE CHILDREN ARE ALL AT A

HEALTHY HABITS FOR ALL KIDS

+ Eal § servings of fruils and
vegetables every doy.

-+ Eat 3 mesals & day — eat mere
meals prepared ol home.

+ Walch less than 2 hours of TV,
iPad®, and video games a day.

+ Gl at least 1 hour of active
play every day.

+ Drink almest 1o soda, sweet
tea, juice, or sporls drinks.

Es normal que
entre 3 y 8 afios
de edad los nifios
parezcan flacos.

Sus BMI
normalmente son
muy bajos
a esta edad.
Pregunte a su médico

si su hijo tiene un
BMI saludable.
ST

e e e e R
fm il

B SALUDABLE!

Nifios en

la zona

verde

tienen

un peso

saludable

segln su

estatura.

5kTODOS ESTOS NINOS TIENEN UN

HABITOS SALUDABLES PARA MIfiOS

4+ Comer 5 raciones diarias de
Frutas y verduras.

-+ Comer 3 comidas completas diarias
~ olegir comida hecha en coso,

+ Proferir comida hecha en casa,

4 Ver y jugar mencs de 2 horas
diarias de TV, iPod® y videojsegos.

+ J'ug:‘uﬁizﬂmm por lo menos

-+ Evitar wsi todo de gaseosas, 16
dulce, jugos, o bebidas deportivas,

FIGURE 1.

Posters depicting healthy weight children, in English (A) and Spanish (B)
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[ Enrollment ]

Assessed for eligibility (n=1,117)

Excluded (n= 152)
+ Not meeting inclusion criteria (n= 88)
+ Declined to participate (n= 64)

h 4

Randomized (n= 965)

!

Y

——

Allocation ]I y

Allocated to control (n= 495)

Allocated to intervention (n=470)

Analysis | l

Analysed (n= 413)
+ Excluded from analysis (underweight) (n=19)
+ Excluded from analysis (missing data) (n=63)

FIGURE 2.
Consort flow diagram

Analysed (n= 395)
+ Excluded from analysis (underweight) (n=18)
+ Excluded from analysis (missing data) (n=57)
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