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Abstract

Purpose: To examine the longitudinal associations between parental perceptions of their child’s
actual weight (PPCA=parental perception of child’s actual) and ideal weight (PPCl=parental
perception of child ideal) in early childhood and the child’s own perceptions of their actual weight
(APA=adolescent perceived actual) and ideal weight (API=adolescent perceived ideal) during
early adolescence among a low income population.

Methods: Using a longitudinal study design, 136 child/parent pairs were asked to assess the
child’s actual and ideal weight using figure rating scales. When children were 4-7 years old,
parents reported on their perception of their child’s weight; when children were 10-12 years

old, the child reported on their own weight perceptions. Actual weight, ideal weight, and the
difference between ideal and actual weight perception were assessed at the respective timepoints.
Regressions were used to examine the relationship between parental weight perceptions (PPCA
and PPCI) and later adolescent weight perception (APA and API).

Results: On average, PPCI was higher than PPCA, whereas APl was lower than APA. We found
a positive relationship between PPCI and API ($=0.309, p=.029). PPCA was positively associated
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with APl (B=0.304, p=.015) and marginally positively associated with the APA (p=0.242, p=.077).
However, the difference between PPCI and PPCA did not predict either APA or API.

Conclusions: Parental perception of their child’s weight may relate to the adolescent’s weight
perception, particularly ideal weight. However, several null and marginal associations suggest that
parental weight perception in early childhood may not be the most salient factor in determining
weight perception in early adolescence.

Level of Evidence: Level Il1, well designed longitudinal cohort study.
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Introduction

The prevalence of eating disorders worldwide has increased over time [1]. Approximately
8.4% of women and 2.2% of men will develop an eating disorder in their lifetime, and
millions more will have a subthreshold eating disorder [2]. Eating disorders are an important
public health concern, as they are debilitating diseases and are associated with numerous
physical and mental conditions including anxiety [3], increased risk for suicidality [4],
cardiac arrhythmias [5], and lower bone mineral density [6]. Adolescence is a period of
critical importance in the development of eating disorders due to puberty-related changes in
body shape and composition accompanied by societal pressures surrounding appearance that
occur during that time [7]. It is estimated that 90% of eating disorder onset occurs between
the ages of 12-25 [8], making the early adolescent years immediately preceding this age
range a critical period for preventive interventions.

One risk factor for eating disorders that has garnered attention in recent years is weight
perception, including one’s perception of both their actual and ideal weight. Research has
consistently shown that adolescents who perceive themselves to be overweight are more
likely to report trying to lose weight or being on a diet [9, 10], which is a risk factor

for future eating disorder onset [11]. Further, adolescents who perceive themselves as
overweight are more likely to engage in disordered weight control behaviors compared

to adolescents who perceive themselves to be ‘about the right weight’ [12-14]. Eating
disorders are also often characterized by perceiving one’s actual weight as higher than it
actually is, and reporting a lower ideal weight, making weight perception a salient issue

in eating disorders prevention [15, 16]. Thin-ideal internalization, the belief that thinness
equates to beauty and the extent to which an individual has the desire to conform to

this beauty ideal [17], is also a strong predictor of future eating disorders and eating
pathology [17, 18]. Given the associations between eating disorder risk and individuals’
weight perceptions, research examining predictors of both perceived actual and ideal weight
is needed. Outside of eating disorder risk, perceiving oneself as overweight in adolescence
is associated with numerous other negative health-related outcomes including higher blood
pressure over time [19], less healthy dietary intake and reduced physical activity [9], more
weight gain over time [20], and worse physical, emotional, social, and school health-related
quality of life [21].
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While there have been many studies examining the implications of weight perception, few
studies have attempted to understand predictors of weight perception in adolescence. One
area of interest is early childhood parental perception of their child’s weight. Parent’s
weight perception of their child may alter interactions with their child, which could in turn
impact the child’s own perceptions [22]. Specifically, parents who perceive their child to
be overweight, irrespective of their actual weight, were less likely to restrict their child’s
screen time, or provide healthy dietary and physical activity behaviors for them [23].
Additionally, parents may be more likely to make comments about their child’s weight
which may impact the child’s body satisfaction [24]. In support of this potential link are
findings from a longitudinal study that found that fathers’ perception of their child’s weight
during adolescence predicted later adolescent weight concern [22]. These findings suggest
that having a weight that is higher than what is considered ideal by parents may lead a
child to idealize a lower weight, suggesting that the deviation of the child’s actual body
weight from the parent’s ideal may be an important factor to consider. Ultimately, the role
of parental weight perception on a child’s weight perception may have implications for the
development of eating disorders.

Given the potential importance of parental weight perception on adolescent weight
perception, the overall objective of the study was to determine if parents’ perceptions

in early childhood of their child’s actual weight (PPCA=parent’s perception of their

child’s actualweight in early childhood) and ideal weight (PPCl=parent’s perception of
their child’s /deal/weight in early childhood) prospectively predict the adolescent’s self-
perception of their actual weight (APA=adolescent’s perception of their actualweight in
early adolescence) and ideal weight (API=adolescent’s perception of their jdeal weight in
early adolescence). In this study we had 3 hypotheses: 1) Parents perceiving their children to
have a higher body weight in early childhood (i.e. higher PPCA) would predict adolescents
perceiving themselves to have a higher body weight (i.e. higher APA) and lower ideal weight
(i.e. API), 2) that parents perceiving their children to have a higher ideal weight (i.e. higher
PPCI) in early childhood would be associated with adolescents perceiving themselves to
have a higher body weight (i.e. higher APA) and higher ideal weight (i.e. higher API) in
early adolescence, and 3) parents believing that their child had a higher body weight than
ideal (i.e. PPCA>PPCI) in early childhood would predict adolescent’s believing themselves
to have a higher body weight (i.e. higher APA), lower ideal weight (i.e. lower API), and
adolescents’ would believe themselves to have a higher body weight than ideal (i.e. APA>
API) in early adolescence.

Participants and Study Design

The present study utilized data from the ABC (Appetite Behavior and Cortisol) Study,

a longitudinal study of children’s eating behaviors [25]. Child/parent pairs were initially
recruited from Head Start in Southeastern Michigan, a federally funded preschool program
for low-income children. Children and a parent (their primary caregiver and legal guardian)
were invited to participate in a study about their child’s eating behaviors. Exclusion criteria
at the time of recruitment into the original cohort were: the parent or child did not speak
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English, parent had a bachelor’s degree or higher, child was in foster care, child had food
allergies, child had significant medical problems or perinatal complications, or child had a
gestational age less than 35 weeks. Participants were invited at later points to participate in
two follow-up studies being utilized in the present research which had the same exclusion
criteria as the original study. The present study utilized data from the early childhood
(approximately 4-7 years of age) and early adolescent (approximately 10-12 years of age)
follow-up waves of the study [26] and consisted of 136 child/parent pairs. For recruitment
into the early childhood wave of data collection, families were told that the purpose of the
study was, “to understand how mothers and caregivers feed their children.” For recruitment
into the early adolescent data wave, families were told that the purpose of the study was,
“understanding the kinds of things that affect kids’ eating habits as they get older.” Data
collectors met with families in community locations. At both time points, children’s weight
and height were measured. Parents responded to questionnaires at both time points, and
children participated in questionnaires at only the early adolescent time point. Both studies
were approved by the Institutional Review Board at the University of Michigan.

Parental Weight Perception.—When their child was in early childhood, the parent was
shown the Children’s Body Image Scale (CBIS)[27] which includes seven age and sex
specific silhouettes of increasingly higher body weights. The CBIS was developed so that
ratings represented the following body mass index percentiles according to CDC growth
charts: 1=3"4 percentile, 2=10t, 3=25!, 4=50t, 5=75! =90t and 7=97™". To assess PPCA,
parents were first asked, “Looking at these pictures of [child’s age] [girls or boys], which
picture best shows your child’s body type?” Then, to assess PPCI parents were asked,
“Looking at these pictures, which picture best shows the ideal body type for a child this
age?” PPCA as well as the PPCI for a child of the same age and gender, were therefore each
rated 1 to 7, with higher scores indicating a higher weight. From these ratings, we calculated
the difference (A) between PPCI and PPCA, resulting in a continuous score ranging from —6
to +6. Negative values indicate that the PPCI was lower than the PPCA (i.e. parents perceive
their child to weigh more than is ideal) and positive values indicating that the PPCI was
higher than the PPCA (i.e. parent’s perceive their child’s weight to be lower than is ideal); a
value of 0 indicated that the PPCI was the same as the PPCA. From this continuous variable,
we also created a categorical variable: no difference (A=0), PPCI higher than PPCA (A=a
positive value), and PPCI less than PPCA (A= a negative value).

Child Weight Perception.—When the child was approximately 10-12 years old (early
adolescence) the child was shown the Contour Drawing Rating Scale [28] which includes

9 sex specific silhouettes of increasingly higher body weights. The scale was not developed
to represent specific BMI percentiles, rather authors developed the scale so that ratings of

1 to 3 represented individuals perceived as potentially “underweight”, 4 to 6 as “normal
weight”, and 7-9 as “overweight”. The Contour Drawing Rating Scale was developed with
high test-retest reliability (r=0.78) and validity among undergraduate students [28] which
has been extended by other researchers to have high test-retest reliability (r=0.84 at two
weeks, r=0.77 at 14 weeks) and high construct validity for body dissatisfaction among early
adolescent girls [29]. To assess APA, adolescents were first asked to, “Choose the number
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on the line closest to your present size. That is, the size you are at the moment.” Then to
assess API, adolescents were asked to, “Choose the number on the line closest to your ideal
size. That is the size you would like to be.” The APA and APl were therefore each rated

1 to 9, with higher scores indicating a higher weight. From these ratings, we calculated the
difference (A) between the API and APA, resulting in a continuous score ranging from -8 to
+8, with a negative value indicating that the API was lower than the APA (i.e. adolescents
perceiving they weigh more than is ideal) and positive values indicating that the API was
higher than APA (i.e. adolescents perceiving their weight to be lower than ideal); a value

of 0 indicated that the API was the same as the APA. From this continuous variable, we

also created a categorical variable: no difference (A=0), API higher than APA (A= a positive
value), and API less than APA (A= a negative value). The difference between the API and
APA is often used as a marker of body dissatisfaction, with a difference of 0 indicating body
satisfaction and any positive or negative value indicating body dissatisfaction [30].

Sociodemographic Characteristics.—The child’s birthdate, sex, and race/ethnicity
were reported by the parent in early childhood. Age at the study visits was calculated

using the reported birthdate. Children were weighed and measured using a Detecto Portable
Scale Model no. DR550 and a Seca 217 portable stadiometer. From these measurements,
body mass index (BMI) was calculated and BMI z-scores were determined based on the
sex-specific standards set forth by the US Centers for Disease Control and Prevention [31].

Statistical Analysis

Results

Univariate statistics were used to describe the study sample. To test our hypotheses, we
used multiple regression models adjusting for the child’s race/ethnicity, sex, age at early
childhood assessment, measured BMI z-score at early childhood, and parental BMI at early
childhood. We used 9 models to test the associations of each of 3 predictors as continuous
variables (PPCA, PPCI, and A [PPCI - PPCA]) with each of 3 outcomes (APA, API, and

A [API - APAY]), In addition we ran 3 models utilizing the A in parental perception as a
categorical variable, with A=0 being the reference category. Adjusted betas and p-values
were calculated and are reported for all models. Results were considered statistically
significant if p<0.05. Findings with p<0.10 were determined to be of marginal significance.
All analyses were conducted using SAS 9.4.

Demographic characteristics of the children can be found in Table 1. There were more
females (53.7%) than males in the sample. Over half of the children were non-Hispanic
White (53.7%) and among the other race/ethnicity participants, there was a high proportion
of biracial children (19.1%). The cohort of children had an average age of 72.5 months
during the early childhood data collection wave, and 129.2 months at the early adolescence
data collection wave. At early childhood, approximately one quarter (25.6%) of children had
a BMI at or above the 95™ percentile, one fifth (20.8%) had a BMI at or above the 851"
percentile but less than the 95t percentile, and 53.6% of children had a BMI below the 85t
percentile.
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Distributions of parental and adolescent weight perceptions are shown in Figures 1-4. In
early childhood, mean PPCA was 3.32, and mean PPCI was 3.45 (both values representing
BMIs between the 25™- 50t percentiles) as seen in Figure 1. Parents rated the ideal weight
of a child as higher than their perception of their own child’s weight (A [PPCI — PPCA]
M=0.13). In early childhood, no parents selected the largest silhouette (7, representing a
BMI at the 97t percentile) as the ideal weight of a child and only 10.3% selected an ideal
weight > 5 (representing a BMI > 75t percentile). Distribution of A [PPCI — PPCA] can be
found in Figure 2.

APA and API distributions can be found in Figure 3. The mean value for APA was

5.07 (representing a weight in “normal” range) and mean API was 3.91 (between values
representing “underweight” and “normal” weight). On average, adolescents rated their ideal
weight as lower than their perceived actual weight (A [API — APA] M=-1.15). At least

one adolescent selected each of the nine silhouettes as their perceived actual weight and
silhouettes 1-8 were selected by at least one adolescent as their ideal weight. Distribution of
A [API — APA] can be found in Figure 4.

Overall, the distribution of API skewed lower than PPCI. In addition, 69.9% of adolescents
believed their actual weight was higher than ideal whereas 30.7% of parents believed that
their child’s actual weight was higher than ideal in early childhood.

Parent’s perception in early childhood of child’s actual weight (PPCA) predicting
adolescent weight perceptions

Results from multiple linear regressions can be found in Table 2. PPCA was marginally
positively associated with APA (B=0.242, p=.077), positively associated with API ($=0.304,
p=.015), but was not associated with the A [API — APA] (i.e., body dissatisfaction).

Parent’s perception in early childhood of ideal weight of a child (PPCI) predicting
adolescent weight perceptions

PPCI was not associated with the APA or the A [API — APA] (i.e., body dissatisfaction).
However, PPCI was positively associated with the API (B=0.309, p=0.029).

Difference in parent’s perception of ideal child weight compared to actual weight of child
(A [PPCI — PPCA]) predicting adolescent weight perceptions

In models utilizing the difference in parent’s perception in early childhood of ideal weight
compared to actual weight of their child (A [PPCI — PPCA]) as a continuous variable, the A
[PPCI — PPCA] was not associated with the child’s report in adolescence of perceived actual
weight (APA), ideal weight (API) or difference in the adolescent’s perceived ideal and actual
weights A [API — APA] (i.e., body satisfaction).

Results utilizing the difference in parent’s perception in early childhood of ideal weight
compared to actual weight of their child (A [PPCI — PPCA]) as a categorical variable can

be found in Table 3. For children whose parents thought they were above or below ideal,
they did not have significantly different perceptions of their own actual weight (APA), or
difference in their perceived ideal and actual weights A [APIl — APA] (i.e., body satisfaction)
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compared to children whose parents who believed their children had matched ideal and
actual weights. However, having parents rate their child’s ideal weight as higher than their
actual weight in early childhood compared to equal is marginally associated with the child
having a higher ideal weight in early adolescence (p=0.686 p=0.052).

Discussion

The objective of this study was to determine if parental perceptions of their child’s weight
in early childhood prospectively predicted the child’s own weight perception during early
adolescence. We found that few parents believed in early childhood that their child’s weight
was higher than ideal, whereas most early adolescents believed that their weight was higher
than ideal. In longitudinal analyses, parental perception in early childhood of their child’s
actual weight, as well as the ideal weight of a child, were positively associated with the
adolescent’s perceived ideal weight (but not the adolescent’s perceived actual weight). In
addition, compared to parents who reported in early childhood that their child’s actual
weight matched the ideal weight of a child, perceiving the child’s actual weight as higher
than ideal was marginally associated with the adolescent perceiving a higher weight to be
ideal.

The present study extends existing literature on both parental weight perception and

weight perception in adolescence. Prior research has shown that adolescents who perceive
themselves to have a higher body weight have higher rates of body dissatisfaction [32].
Therefore, the positive association between the parent’s perception of their child’s weight
and the adolescent’s ideal weight was unexpected. This may be due in part to adolescents’
acceptance of their body weight, and less internalization of the thin ideal. Similar to previous
findings which show that parents generally do not recognize their children as overweight,
nor do they perceive their child to be larger than they actually are [33], few parents in our
study rated their child’s ideal body weight as lower than it actually was in early childhood.
The observed marginal positive association between parental perception of their child’s
actual weight in early childhood and the adolescent’s perception of their actual weight may
be due to the relationships between dieting, weight perception, and weight gain. Previous
research has shown that parents who perceive their child to be overweight (i.e., above their
ideal) are more likely to encourage them to diet [34]. These children also tend gain more
weight over time compared to children whose parents think their children are about the right
weight [35], perhaps in part as a result of failed weight loss attempts leading to future weight
gain [36].

Congruent with our hypothesis, adolescents whose parents believed that their ideal weight
was higher than their actual weight in early childhood had a higher perceived ideal weight in
early adolescence, although this relationship did not meet statistical significance. However,
contrary to our hypothesis, adolescents with parents who believed that their weight was
higher than ideal in early childhood had a higher ideal weight, although this association

also did not reach statistical significance. Interestingly, we found that no form of parental
weight perception predicted the difference between adolescent’s ideal and actual body
weights. Because parental perception of their adolescent’s weight is known to predict future
weight concern [22], it may be that early childhood is before the period where children
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are vulnerable to their parents’ beliefs about their body. Further, unique features of this
population (e.g. poverty and socioeconomic-related stressors) may make parental weight
perception a less salient predictor of adolescent weight perception.

This study had several key strengths, particularly the longitudinal design that allowed us

to examine how early childhood exposures predicted early adolescent weight perception.
Further, we were able to use silhouettes to assess weight perception rather than a multiple-
choice questionnaire which allowed us to examine weight perception in a more nuanced
way than in prior work which largely uses single item questions. Specifically, we were

able to treat perception as a semi-continuous variable rather than categorical with terms
such as ‘underweight’” and ‘overweight’. While the Children’s Body Image Scale is a
validated measure among children self-identifying their own weight perceptions [27], to our
knowledge it has not yet been tested for reliability and validity among parents identifying
their perception of their child’s weight. Height and weight were also measured, which
allowed us to adjust for BMI more accurately in these relationships rather than using
self-reported measurements. While adolescent weight perception is well studied, this is

the first to our knowledge to examine weight perception in early adolescence specifically.
However, the study was not without limitations. Firstly, the sample size was relatively
small which may have limited our ability to detect associations. Further, the sample was
recruited from a low-income population, and the results may therefore not be generalizable
to other populations, although they do provide valuable information among this population.
Additionally, weight perceptions were generated from a single measure. However, the
evidence suggests that more sophisticated methods of estimating body weight do not provide
a large increase in validity [37]. We also were not able to adjust for the child’s own weight
perceptions at baseline.

The findings from the current study provide important information about early adolescent
weight perception, particularly predictors of weight perception in early childhood.
Specifically, parental perception of their child’s weight is associated with early adolescents’
weight perception, particularly ideal weight, which could ultimately impact the child’s
health, including their eating disorder risk. We found several null and marginal associations
between parental and adolescent weight perceptions, suggesting that parental weight
perception in early childhood may not be the most salient factor in determining weight
perception during early adolescence in this population. The largely null results indicate
that further research is needed to determine the factors that impact adolescent weight
perception, given the health implications of weight perception in adolescence. Specifically,
the longitudinal relationships between parental and child weight perception should be
explored in larger and more economically and racially diverse populations, as well as
parental perception of their child’s weight in later childhood, sex specific relationships, and
potential mediators and moderators. In addition, other social and behavioral predictors of
adolescent weight perception should be explored.
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What is already known on this subject?

While research has examined effects of weight perception, little is known about what
may influence weight perception in adolescence.

What your study adds?

This study adds valuable information on the potential impacts of parental weight
perception, as well as understanding on what may influence adolescent weight
perception.
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Figure 1.

Parental perception of their child’s actual weight (PPCA) and ideal weight (PPCI) in early
childhood on Children’s Body Image Scale (CBIS)[27]
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Figure 2.
Difference in parent’s perception of their child’s ideal weight (PPCI) and actual weight

(PPCA) in early childhood on Children’s Body Image Scale (CBIS)[27]
*Negative numbers indicate parents perceive their child to weigh more than is ideal; positive
numbers indicate parents perceive their child’s weight to be lower than is ideal.
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Figure 3.
Adolescent’s perception of their actual weight (APA) and ideal weight (API) in early

adolescence Contour Drawing Rating Scale [28]
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Figure 4.
Difference in adolescent’s self-perception of their ideal weight (API) and their actual weight

(APA) on Contour Drawing Rating Scale [28]

*The difference between APl and APA is a marker of body dissatisfaction. A difference of

0 indicates body satisfaction; negative numbers indicate adolescents perceiving they weigh
more than is ideal; positive numbers indicate adolescents perceiving their weight to be lower
than ideal.
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Table 1.

Demographic characteristics of children in the sample (n=136), n (%) or mean (SD)

N (%)
Sex
Female 73 (53.7)
Male 63 (46.3)
Race/Ethnicity
Non-Hispanic White 73 (53.7)
Other 63 (46.3)
Mean (SD)
BMI z-score at early childhood 0.97 (0.98)

Age in months at early childhood 725(7.2)
Age in months at early adolescence  129.2 (6.5)
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Relationship between parental perception ot child’s weight in early childhood and child’s perception of their

own weight in early adolescence

Predictor: Parent’s perception in early childhood  Outcome: Adolescent’s self-perception B (SE)2 p-value
Actual weight (APA) 0.242 (0.136) .077
Child’s actual weight (PPCA) Ideal weight (API) 0.304 (0.123) 015
A[API-APA] 0.061 (0.132) 644
Actual weight (APA) 0.227 (0.154) .143
Ideal weight of a child (PPCI) Ideal weight (API) 0.309 (0.140) 029
A[API-APA] 0.082 (0.149) 585
Actual weight (APA) -0.083 (0.157) .596
A [PPCI-PPCA] Ideal weight (API) -0.080 (0.144) 581
A[API-APA] 0.004 (0.151) 981

a . . -, . .
All models adjusted for child’s race/ethnicity, sex, age at early childhood assessment, BMI z-score at early childhood assessment, and parental

BMI at early childhood assessment.
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Relationships between child’s perceptions of their own weight in early adolescence and difference in parental
perception of child’s ideal and actual weight (A [PPCI — PPCA]) as a categorical predictor in early childhood

Predictor: Parents Categorical A [Ideal (PPCI) —Actual weight

Outcome: Adolescent Self-Perception (PPCA)] B (SE)& p-value
A<O 0.497 (0.430)  .250
Actual weight (ACA) A=0 REF REF
A>0 0.183(0.385)  .636
A<O 0.626 (0.389)  .111
Ideal weight (ACI) A=0 REF REF
A>0 0.686 (0.349)  .052
A<O 0.130 (0.412)  .753
A[ACI - ACA] A=0 REF REF
A>0 0.503 (0.370) 176

a . . . . .
All models adjusted tor child-s race/ethnicity, sex, age at early childhood assessment, BMI z-score at early childhood assessment, and parental

BMI at early childhood assessment.
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