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Abstract

Objective—Obesity prevention in childhood is important. However, changing children’s lifestyle
behaviors to reduce overweight is a substantial challenge. Accurately perceiving oneself as
overweight/obese has been linked to greater motivation to change lifestyle behaviors. Children and
adolescents may be less likely to perceive themselves as overweight/obese if they are exposed to
overweight/obese people in their immediate environments. This study examined whether youth
who are exposed to overweight parents and schoolmates were more likely to misperceive their own
weight status.

Design—The Quebec Child and Adolescent Health and Social Survey was a provincially
representative, school-based survey of children and adolescents conducted between January and
May 1999.

Subjects—3665 children and adolescents (age 9, 7= 1267; age 13, 7= 1186; age 16, n=1212)
from 178 schools. Mean body mass index (BMI) was 17.5, 20.6 and 22.2 kg/m?, respectively.

Measurements—The misperception score was calculated as the standardized difference
between self-perception of weight status (Stunkard Body Rating Scale) and actual BMI (from
measured height and weight). Exposure to obesity was based on parent and schoolmate BMI.

Results—Overweight and obese youth were significantly more likely to misperceive their weight
compared with non-overweight youth (£<0.001). Multilevel modeling indicated that greater parent
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and schoolmate BMI were significantly associated with greater misperception (underestimation) of
weight status among children and adolescents.

Conclusion—Children and adolescents who live in environments in which people they see on a
daily basis, such as parents and schoolmates, are overweight/obese may develop inaccurate
perceptions of what constitutes appropriate weight status. Targeting misperception may facilitate
the adoption of healthy lifestyle behaviors and improve the effectiveness of obesity prevention
interventions.
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Introduction

Over the last two decades, alarming increases in the prevalence of obesity worldwide have
propelled this issue to the forefront of the public policy agenda, with obesity prevention
becoming a top public health priority.12 The prevalence of childhood obesity has increased
almost threefold during this time.3# Obesity prevention during childhood and adolescence is
particularly important because obesity tracks into adulthood,® leading to elevated risks for
hypertension, type 2 diabetes, osteoarthritis, coronary heart disease, congestive heart failure,
stroke, breast and colon cancer, and premature death.57

These dramatic increases in obesity are largely attributable to lifestyle behaviors including
poor diet, physical inactivity and sedentary behavior.8 Obesity prevention interventions
targeting these lifestyle behaviors (that is, increasing physical activity and improving diet)
have had limited success, as the establishment of healthy behaviors is difficult to sustain in
the long term.%-11 In a recent Cochrane review of 22 randomized controlled trials,
Summerbell et a/2 found that childhood obesity prevention interventions resulted in no
reduction of overweight (that is, body mass index (BMI)) and only modest improvements in
changing diet or exercise behaviors in the short term.9 Nonetheless, modification of these
lifestyle behaviors continues to be recommended for obesity prevention in children.12:13

One of the components of effective behavior change may be recognition on the part of the
individual that their weight status exceeds normal weight and poses a health risk. Individuals
may need to perceive themselves to be at risk and recognize their overweight to be a health
problem to change their lifestyle behaviors. Accurately perceiving oneself as overweight or
obese is considered an important cue for action and change and has been linked to greater
motivation to engage in healthy lifestyle behaviors.141®> Growing evidence suggests that
actual weight and perception of weight status often do not coincide, and that deviations
between actual and perceived weight status are more common among overweight and obese
individuals.16-19 Among overweight adults, 43% of men and 18% of women perceived
themselves to be of ‘healthy weight or underweight’. 16-18 Among overweight youth, 58%
of boys and 34% of girls perceived their weight to be ‘about right’.1° These studies
underscore that significant proportions of individuals misperceive their overweight status.
However, these studies were limited to cross-tabulations of weight status and BMI
categories; and thus they were unable to evaluate the determinants of misperception.
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Misperception of overweight may be one explanation for the limited success of obesity
prevention interventions. Theoretical models of health behavior change (cf. Health Belief
Model,20 Transtheoretical Model of Behavior Change,?! Decisional Balance?2) emphasize
the necessity of perceiving oneself ‘at risk” as a prerequisite to behavior change. A recent
application of the Transtheoretical Model demonstrated that the majority of children and
adolescents were not ready for an obesity prevention intervention.23 Not only were they not
participating in healthy lifestyle behaviors, but they also did not meet national
recommendations for physical activity or for fruit and vegetable consumption, and most did
not realize they needed to adopt these healthy behaviors. Healthy lifestyle behavior changes
may be more likely to occur if youth recognize themselves as overweight or obese.

Owing to the widespread media preoccupation with thinness and dieting, as well as the
serious health problem of eating disorders, public health messages have emphasized healthy
body images encouraging body acceptance.?* Paradoxically, these messages may promote
acceptance of overweight and obesity and conflict with the basic tenets of behavioral change
theories. Irrespective of ideal body-size preferences, when overweight youth misperceive
their weight status and do not consider their weight to pose a health risk, they may be less
likely to heed public health messages or to implement lifestyle behavior modifications.16

It is unclear what factors may influence misperception of weight status. It is plausible that
youth may underestimate their weight status when they are exposed to overweight/obese
people in their immediate environments at home and in school, resulting in a perceptual bias.
In other words, when children’s parents and schoolmates are overweight or obese, their own
overweight status may seem normal by comparison. Recent evidence indicates that having a
social network with a high prevalence of overweight is associated with weight gain among
adults.25 Obesogenic environment at home, defined as an environment that promotes
excessive food intake and discourages physical activity,28:27 has also been linked to
adolescent weight status.2829 Adolescents who live in families that permit or model
behaviors associated with excessive weight (for example, poor diet, physical inactivity,
considerable television viewing) are at increased risk for overweight and obesity in young
adulthood. 22 However, little is known about how social contexts (for example, school)
influence youth’s misperception of weight status. No research to date has examined whether
exposure to overweight/obese people among those at home and in school is associated with
greater misperception of weight status.

In this study, we aim to investigate whether children and adolescents who live with
overweight parents and attend schools with overweight schoolmates are more likely to
misperceive (or underestimate) their weight status. Using a population-based sample, the
specific study objectives were to assess (1) the extent to which children and adolescents’
perception of their weight status concurs with measured weight and (2) whether being
exposed to overweight/obese people at home or in school is associated with misperception.
We hypothesized that misperception would be more common among overweight and obese
youth and that misperception would be greater among those exposed to overweight/obesity
at home and in school.
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The Quebec Child and Adolescent Health and Social Survey was a provincially
representative, school-based survey of children and adolescents aged 9, 13 and 16 years,
conducted between January and May 1999. The Quebec Child and Adolescent Health and
Social Survey was originally developed to assess the general health and social well-being of
youth in Quebec. Data were collected in age-specific, selfreported questionnaires for
children and adolescents administered at school, and a self-reported parent questionnaire
administered at home, which assessed family and social environment, parental education and
other sociodemographic information. Study procedures were approved by the ethics
committees of the Direction Santé Québec of the Institut de la Statistique du Québec, the
Ministére de I’Education du Québec and Ste-Justine Hospital. A detailed description of the
survey design and methodology has been published previously.3° The final sample included
3665 children and adolescents (age 9, 7= 1267; age 13, n=1186; age 16, n=1212) from
178 schools, with response proportions of 83, 79 and 78% for each age group, respectively.

Perceived weight status—Self-report of current weight status was assessed using the
Stunkard Body Rating Scale,3! a visual analog scale consisting of seven sex-specific
silhouettes of the same height, with weight ranging from underweight to obese. Participants
selected the figure they perceived best corresponded to their current appearance.

Actual weight status—Anthropometric data, including measures of height and weight,
were collected at school by 10 teams of pediatric nurses, kinesiologists and trained
interviewers. Measurements were taken twice; a third measurement was taken if the first two
differed by >0.5cm for height or >0.2 kg for weight.30 The average of the two closest
measures was used for data analyses. BMI, calculated as weight/height? (kg/m?), was used
as the measure of actual weight status.

Misperception score—Although the Stunkard Body Rating Scale is not directly matched
to BMI percentiles, the silhouettes are highly correlated (7= 0.7) with BMI percentiles. 32:33
Therefore, to assess misperception of weight status, deviation of perceived weight status
from the actual weight status was obtained by standardizing both measures in the following
three-step approach:

1. Values from the seven-item visual analog scale (Stunkard Body Rating Scale) of
perceived weight status were assigned corresponding Z-scores (-3, -2, -1, 0, 1,
2, 3). Thus, the three silhouettes in the middle (-1, 0, 1) were equivalent to being
within 1 standard deviation of the mean and represent ‘normal’ body weight. The
remaining silhouettes were 2 and 3 standard deviations above and below the
mean and represented the ‘overweight’ and ‘underweight’ categories,
respectively.

2. BMI values were transformed into Z-scores using ageand sex-specific cutoffs of
the 2000 Centers for Disease Control and Prevention pediatric growth charts as a
reference population.3* The standardized BMI score indicates how many
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standard deviation units apart a child’s BMlI is from the mean BMI of the
reference group for their age and sex.

3. Misperception score was calculated as the arithmetic difference between the
perceived weight Z-score and the BMI Zscore: (Misperception =

Zperceived Weight—ZBMI)-

A positive misperception score indicated an overestimation of weight status (that is,
participants perceived themselves to be heavier than their measured BMI). A negative
misperception score indicated an underestimation of weight status (that is, participants
perceived themselves to be thinner than their measured BMI).

Exposure to overweight/obesity at home: parent weight status—Selfreport of
height and weight was provided by the parent completing the questionnaire (78% of parent
questionnaires were completed by mothers). BMI values were calculated as weight/height?
(kg/m?).

Exposure to overweight/obesity in school: schoolmate weight status—
Schoolmate weight status was calculated as the average BMI of all the Quebec Child and
Adolescent Health and Social Survey students attending the participant’s school. Thus, an
aggregate BMI was created for each school. On average, there were 20 students per school
in 178 schools, ranging from 11 to 43 students per school. Average BMI for all students (V
= 3591) was 20 kg/m2 and this average BMI varied +2 kg/m? between schools and +3 kg/m?
within schools.

Statistical analyses

To test the hypothesis that overweight and obese participants would misperceive their weight
status, compared with non-overweight youth, we computed an analysis-of-variance test with
follow-up comparisons. To test the hypothesis that exposure to obesity at home and in school
is associated with greater misperception of weight status, we analyzed the data using
multilevel linear regression modeling (SAS 9.1 PROC MIXED). This analytical approach
was preferred, as it permitted nested data (participant) within each school. Fixed effects
(parent, schoolmate BMI) could be accounted for, while simultaneously including a standard
covariate (gender); and random effects (intercept) allowed for misperception to vary between
schools. A total of 1049, 1170 and 1144 students of age 9, 13 and 16 from 69, 104 and 61
schools, respectively, had data on the misperception score and were available for the
analysis.

The effects of parent and schoolmate weight status were evaluated singularly and
simultaneously, while controlling for gender, using three separate models. The base model,
including gender and the random intercept, was created to adjust for the effect of gender.
Second, parent BMI was added to the base model (Model 1). Third, schoolmate BMI was
added to the base model (Model 2). Finally, to simultaneously test the effects of parent and
schoolmate BMI, both were added to the base model (Model 3). These models were tested
for each age group separately as the school-based sampling procedure, where 9-, 13- and 16-
year-olds were derived from separate samples of schools, precluded using the entire data set
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with age as a covariate due to multicollinearity between school and age variables. For all
models, parent and schoolmate BMI were grand mean centered to facilitate interpretation of
the results. Centering a variable about its grand mean yields an intercept that is interpreted as
the estimate at the mean of a given variable, rather than at zero. Centering does not change
the values or the significance levels of the estimated coefficients.3® We present separate
models by age.

Sample characteristics

The sample characteristics are presented in Table 1. Average BMI for 9-, 13- and 16-year-
olds was 17.5, 20.6 and 22.2 kg/m?, respectively. According to the Centers for Disease
Control and Prevention BMI growth charts, 14% of students were overweight (= 85th to
<95th percentile) and 9% were obese (= 95th percentile). Average parent BMI was 25 kg/m?
(s.d. = 4.6) and average schoolmate BMI was 20 kg/m? (s.d. = 4.3). These BMI values are
consistent with those previously reported for adult and youth populations.36:37

Misperception of weight status

The distribution of participants’ perceived weight status on the Stunkard Body Rating scale
by age and gender is presented in Table 2. Although 24% of children and adolescents were
overweight or obese, only 1.6% perceived themselves as having excess weight, selecting
overweight silhouettes (6 and 7). The overweight youth were significantly more likely to
misperceive their weight (M= 1.19, s.d. = 0.67) compared with the non-overweight youth
(M=0.53,s.d. =0.96, F=214.25, £<0.001). Similar results were found for the obese youth
(M=1.27,s.d.=0.78, F=177.35, £<0.001). The distribution of the misperception scores by
actual weight status (BMI) is presented in Table 3. For the total sample, 38.5% of the
misperception scores were 1-3 standard deviations below the mean, indicating that many
youth underestimated their weight status (that is, Zperception Was 1-3 standard deviations
lower than Zgpy)). For non-overweight youth, 30.0% underestimated their BMI. In contrast,
71.4% of overweight and 59.4% of obese youth underestimated their weight status.

Exposure to overweight/obesity

There was significant variation between schools in the misperception score (Table 4).
Gender was significant for 13- and 16-year-olds (Table 4, base model). At age 13, boys
overestimated their weight status (misperception score was more positive) compared with
girls; in contrast, at age 16, girls overestimated their weight status. The effect of parent BMI
was significant and negative for each age group (Table 4, Model 1). As parent BMI
increased, participants underestimated their weight status (misperception score was more
negative). Schoolmate BMI was significant and negative for each age group (Table 4, Model
2). As schoolmate BMI increased, participants underestimated their weight status
(misperception score was more negative). Parent and schoolmate BMI remained significant
and negative predictors of misperception for each age group, with the exception of parent
BMI among 13-year-olds (Table 4, Model 3). For all three age groups, schoolmate BMI
consistently had the strongest association with the misperception score.
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1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHIO

1duosnue Joyiny gHID

Maximova et al. Page 7

Post hoc analyses

Post hoc analyses included models with parent overweight status and percentage of
overweight schoolmates. To control for potential confounding of the relationship between
exposure to overweight/obesity and misperception by socioeconomic factors, our post hoc
analyses also included measures of socioeconomic status at both the student level
(household income and parental education) and school level (an aggregate measure based on
the percentage of mothers in a given school area without high school education), as well as
interactions of the variables in the above models. The models with these covariates did not
differ from the original models. The effects of socioeconomic factors at either the student or
the school levels were not associated with the degree of misperception.

Discussion

This study assessed whether children and adolescents’ misperception of their weight status
was associated with exposure to overweight/obesity at home and in school. In accordance
with our first hypothesis, we found that many youth misperceived their weight status, and
the extent of this misperception was greater among overweight and obese children and
adolescents. More specifically, overweight and obese youth were more likely to considerably
underestimate their actual weight status compared with non-overweight youth. This finding
is consistent with the previously reported literature.16-19 The results also supported our
second hypothesis such that youth exposed to overweight/obesity at home and in school,
whose parents and schoolmates had higher BMI, were more likely to misperceive
(underestimate) their weight status. This finding provides new information and extends the
current literature regarding factors that influence misperception of weight status.

The mechanism underlying the role of exposure to overweight/obesity on misperception of
weight status may differ across childhood and adolescence. Exposure to overweight/obesity
both at home and in school appears to play an important role and exerts independent effects
on the perception of weight status. As it is evident by the multilevel models with parent and
schoolmate BMI entered singularly, children living with overweight/obese parents or
attending school with overweight/obese schoolmates were more likely to underestimate their
size. When both were entered into the model simultaneously, neither the direction nor the
magnitude of the estimates changed, indicating that they both exerted independent effects.
Interestingly, schoolmates’ BMI exerted greater influence on the misperception score than
parents’ BMI.

It is possible that being exposed to overweight/obesity at home and in school plays a
dynamic role in influencing misperception of weight status across development. The
youngest children (9 years old) were particularly vulnerable to this influence both at home
and in school. This is not surprising, as the social milieu of children at this age is largely
represented by their parents and schoolmates. Compared with the other age groups, 13-year-
olds were least vulnerable to the influence of home and school, and parents played a
negligible role when considered simultaneously with the effects of schoolmates. This lack of
effect of parents among 13-year-olds is not surprising. Some researchers have recently noted
that parents seem to play a lesser role in influencing their children’s behavior during young
adolescence, when peers and schoolmates may have a more influential role.38:39
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Furthermore, during later adolescence (16 years old), although there was a reemergence of
the effect of home and school, their influence was nonetheless not to the extent observed in
the youngest children. It is possible that youth’s perceptions are influenced by a broader
social context including media as well as societal and cultural norms.

Misperception also differed by gender. It was not surprising that boys overestimated their
weight status at age 13, whereas girls overestimated at age 16. It is possible that gender
differences in the maturation process (that is, puberty) largely contribute to these findings
across the two age groups. Specifically, boys at age 13 overestimate their weight status
because they may want to appear bigger and more mature, whereas girls at age 16
overestimate their weight status because they may be more susceptible to cultural and
societal pressures to be thin.

The key strength and contribution of this study is the unique conceptualization of weight
status misperception. Previous research on misperception was limited to crosstabulations of
perceived weight status (for example, about right, too heavy, too light) and BMI
classification categories. Our misperception score has the advantage of being a continuous
measure of misperception and allowing for greater measurement precision. Further, our
misperception score is suitable for regression analyses to help researchers understand what
factors are associated with weight status misperception. Second, the conceptualization of
exposure to overweight/obesity using a multilevel framework with parent and schoolmate
BMI was an important methodological strength as it exploited the nested structure of the
data. Other strengths included the use of a representative population- based random sample
and measured height and weight. Many previous studies relied on self-reported height and
weight for BMI calculation to model the deviation between individuals’ own perceptions of
their weight status and BM|.1740

The first limitation of our study was the use of parents’ selfreport of height and weight.
Although self-reports provide only an estimate of actual, measured height and weight,
research shows that adults closely approximate their height and weight, even though they are
poor at identifying their weight status classification.18 However, those who err tend to
underestimate their height and weight;1” and thus parents’ self-reports in this study provided
a conservative estimate of their BMI. Second, although the measurement of schoolmate BMI
was a strength of the study and served as a proxy for exposure to overweight/obesity in
school, it was not feasible to assess the BMI of every schoolmate for each participant.
Likewise, no measures of sibling, friends or neighborhood BMI existed. Lastly, although we
compared the strength of the associations across distinct age groups, it was not possible to
evaluate the main effect of age due to the sampling strategy. We also could not assess ethnic
variations in misperception in our study, as our sample was predominantly French Canadian
(78.9%).

Future research might also consider examining whether misperception is linked to parental
recognition of their child’s overweight status. Studies evaluating parental involvement in
obesity prevention among children suggest that parents are better facilitators of behavior
modification than children themselves and that both parents and children need to be ready
for change.8 Parents’ recognition that their children’s weight was in excess and presented a
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health risk was found to be key to parental readiness to encourage lifestyle changes in their
children.1> However, although more than 25% of Canadian children aged 2-17 are
overweight or obese, only 9% of parents believe their child to be overweight or obese.4!

Results of this study suggest that children and youth exposed to overweight/obesity in their
immediate environments in which people they see on a daily basis, such as parents and
schoolmates, are overweight or obese may develop false perceptions of what constitutes an
appropriate weight status. As familial (parents) and school (schoolmates) context influences
children’s perceptions of normal weight status, it becomes an important public health
concern that youth’s perceptions correspond to their actual body weight. It is also important
that parents have an accurate perception of their child’s body weight, as parental awareness
is key to behavioral change in children and adolescents.8:1541 Previous research has shown
that one’s weight status perception develops early in life, reportedly as early as age 9.4243
Our finding that variation in misperception was attributable to schoolmate and parent BMI in
children as young as age 9 further highlights the need for obesity prevention early in the life
course. It is important that healthy lifestyle behaviors be adopted early in life when habits
are being established and may be more malleable.

The prevalence of childhood obesity shows no signs of decline, and prevention interventions
to date have only limited success.8-10 To improve the effectiveness of obesity prevention
interventions, it may be prudent to help youth recognize they are at risk and correct their
misperceptions. Incorporating misperception awareness as a component of obesity
prevention interventions may prime youth to be more receptive to adopting healthy lifestyle
behaviors.
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Sample characteristics by age

Table 1

9 years (n = 1049)

13 years(n = 1170)

16 years (n = 1144)

M(@) sd.(n) M) sd(n) M) sd(n)
Girls (50.6%)  (632)  (49.9%)  (584)  (52.2%) (597)
BMI 175 3.4 20.6 4.1 22.2 3.9
Overweight? (141%) (176) (13.8%) (162)  (13.8%)  (158)
Obese? (10.0%) (125) (9.8%) (115) (7.4%) (85)
Misperception score (Z-score) -04 11 -0.9 0.8 -0.7 0.7
Parent BMI 24.7 4.9 24.7 45 24.7 4.4
Schoolmate BMI 17.8 0.9 20.3 13 22.1 0.8
Education (<HS) (parent) (16.7%)  (174) (21.2%) (214) (18.9%) (176)
Education (<HS) (spouse) (23.6%)  (209) (26.3%) (222) (27.6%) (215)
Household income (< $20 000) (14.4%)  (145) (16.1%)  (154) (10.6%) (94)
School socioeconomic status (% mothers <HS per school) 24.6 9.1 23.9 6.9 24.1 7.0

Abbreviations: BMI, body mass index; HS, high school; M, mean.

aBMI > 85th and <95th percentile value according to 2000 US CDC growth charts.

bBMI = 95th percentile value according to 2000 US CDC growth charts.
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Table 2

Distribution of perceived weight status by age and gender

Girls

Percebved weight status (%)

1 2 3 4 5 6 7

Total 15 121 363  36.6 119 15 01
Boys 9 14 40 261 512 150 23 00
13 17 150 412 274 134 12 02

16 11 134 407 303 123 20 02

Girls 9 24 85 273 497 113 09 00
13 17 195 433 268 78 09 00

16 0.3 133 409 321 115 17 02

Page 13

A separate gendered silhouette series was used for adolescents. Nofe: Figure drawings were developed by Collins3! and are being reprinted with
permission of John Wiley & Sons Inc.
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Table 3

Distribution of misperception scores

Misperception Z-score (%)

Underestimate weight Overestimate weight

-3to-2 -2to-1 -1to0 Oto+l +1to+2 +2t0o+3

Total 6.1 32.4 42.0 14.8 3.7 1.0
Non-overweight (V= 2742) 38 262 451 18.8 4.8 L3
Overweight? (N/= 496) 141 573 284 02 00 0.0
ObeseC (V= 325) 182 462 366 40 00 0.0

aBMI <85th percentile value according to 2000 US CDC growth charts.
bBMI > 85th and <95th percentile value according to 2000 US CDC growth charts.

CBMI > 95th percentile value according to 2000 U.S. CDC growth charts.
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Table 4

Multilevel models for exposure to obesity on misperception score by age

Page 15

Age 9 (n =1049)

Age 13 (n =1170)

Age 16 (n = 1144)

Model B s.e. t P B s.e. t P B s.e. t P
Base
Random effects
Between schools ~ 0.068  0.023 - - 0.034  0.014 - - 0.024  0.010 - -
Within schools 1.211  0.050 - - 0.655  0.028 - - 0.543  0.023 - -
Fixed effects
Intercept -0.398 0.044 -898 <0.0001 -0.940 0.033 -28.79 <0.0001 -0.738 0.029 -25.02 <.0001
" Gender (boy = 0.075 0.059 1.09 NS 0.111  0.052 2.00 <0.05 -0.132 0.049 -271 <.01
1
Parent BMI -0.040 0.007 -575 <0.0001 -0.011 0.006 -1.97 <0.05 -0.016 0.005 -2.96 <0.01
2
Schoolmate BMI  -0.270 0.033 -8.11 <0.0001 -0.063 0.022 -2091 <0.001 -0.117 0.030 -3.89 <0.0001
3
Parent BMI -0.035 0.007 -5.23 <0.0001 -0.011 0.006 -1.92 NS -0.015 0.005 -2.83 <0.01
Schoolmate BMI  -0.281 0.035 -7.99 <0.0001 -0.075 0.023 -3.28 <0.001 -0.113 0.035 -3.20 <0.001

Abbreviations: BMI, body mass index; NS, not significant. Model 3, Student level: misperception = So+81 (gender) +82 (parent BMI)+ 0.
School-level: Bg = 00+ 01 (schoolmate BMI)+u0. 81 = y10+ 11 (schoolmate BMI). 82 = »20.
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