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Abstract
Background: Failure to recognize children�s overweight status by parents may contribute to children�s risk for obesity. We

examined two methods of measuring mothers� perceptions of children�s weight and factors associated with weight perception
inaccuracy.

Methods: Cross-sectional analyses of clinical and self-report data from 287 Mexican-heritage mother�child dyads. Mothers
identi�ed their child�s weight category using a scale (e.g., ��normal/overweight/obese��) anda visual silhouette scale (11 child
gender-speci�c weight-varying images).Children�s height and weight were measured to calculate body mass index (BMI). Chi-
square tests examined associations between categorical, silhouette, and BMI percentile categories of children�s weight. Bivariate



fatty liver disease, obstructive sleep apnea,10 and psycholog-
ical distress.11 Moreover, these risk factors may track into
adulthood and increase risk for cardiovascular disease such as
high blood pressure, dyslipidemia, impaired glucose toler-
ance, and vascular abnormalities.12

Overweight in youth of Mexican heritage represents
a signi�cant health disparity that needs to be addressed
through effective and culturally tailored prevention ef-
forts targeting multilevel factors that in�uence children�s
weight. Evidence supports that parents (or caregivers) play
an integral role in their children�s weight.9,13�15 Parents are
responsible for structuring their children�s home environ-
ment and daily lifestyles16 and, thus, can shape their chil-
dren�s eating and physical activity behaviors.17�19 However,
despite public health efforts to raise awareness regarding
obesity, parents of children with overweight often fail to
recognize their children with overweight or obesity.20

Among Hispanics, sociocultural factors play an important
role in obesity-related attitudes and behaviors.4,21�23

Consistent evidence indicates that parents from Hisn5t-
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measures (i.e., ��height�� and ��weight��) using National
Health and Nutrition Examination Survey (NHANES) III
Anthropometric Procedures.43 Trained and bilingual staff
collected survey and anthropometric measures. TheLuces
de Cambiostudy methods have been published elsewhere.42

All study procedures were reviewed and approved by the
Institutional Review Board at San Diego State University.

Measures
Parental perceptions of child’s weight.Perceptions of

weight were assessed using two methods: (1) selection of a
weight category and (2) selection of one silhouette from a
range of 11 �gures. Data for the �rst method, selection of
a weight category, were obtained using one survey item
asking parents to identify their child�s current weight status
(��Describe your child�s current weight��). Parents were
provided with �ve response options in English (1) mark-
edly underweight, (2) underweight, (3) normal weight, (4)
overweight, and (5) markedly overweight or Spanish (1)
notablemente bajo de peso (2) bajo de peso (3) peso normal
(4) pasado/a de peso and (5) notablemente pasado/a de peso.

For analyses, response options one (1) and two (2) were
combined as ��underweight.�� Data collected with this cat-
egorical item were also used to compute one new variable
by comparing the parent�s selected category to their child�s
study measured BMI percentile weight category. The vari-
able included three options as follows: (1) accurate, (2) in-
accurate underestimated, and (3) inaccurate overestimated.

The second method involved parents selecting one sil-
houette from a visual scale. The scale was created using
computer graphics based on pictures of human models of
corresponding BMIs. The graphic artist followed meth-
odological recommendations on contour drawing compo-
sition from Gardner�s et al.44 to develop two sets of cards,
one set for adults (test�retestr = 0.84, p<0.01) and one set
for children (test�retestr = 0.61, p< 0.01).45 The children�s
set includes 22 silhouettes (11 for each gender) presented
in separate cards (dimensions 12.5· 6.5 cm) ranging from
underweight to obese models.

Parents were presented with the 11 cards corresponding to
their child�s gender, asked to look at the silhouettes, and to
point at the silhouette that they felt most accurately re-
presented their child�s current body type (recorded as per-
ceived silhouette-based weight). The card number selected
was recorded, as well as corresponding BMI for that speci�c
silhouette. The silhouettes were designed to �t within a BMI
range listed on the back of each card. The BMIs recorded were
entered to the Centers for Disease Control and Prevention�s
(CDC) online BMI calculator to determine the child�s BMI
percentile for comparison with child�s study measured BMI
percentile. Based on accuracy, a new variable was created; the
variable included three options as follows: (1) accurate, (2)
inaccurate underestimated, and(3) inaccurate overestimated.

Body mass index. Child and parent BMI (kg/m2) were
calculated using height and weight measurements and then
classi�ed using the 2000 CDC Growth Charts for children:

normal weight (5th to<85th), overweight (85th to<95th),
and obese (‚ 95th), and adult age- and sex-speci�c cate-
gories: underweight (<18.5), normal weight (18.5�24.9),
overweight (25.0�29.9), and obese (30.0 and above).46

Demographic characteristics.The interviewer-administered
surveys included questions concerning the characteristics
of parents and children. Children�s demographic character-
istics included: age, gender, and country of birth. Parent�s
demographic characteristics included: age, sex, country of
birth, language preference, and highest educational level.

Statistical Analyses
Descriptive statistics was used to summarize child

and parent demographic characteristics, as well as weight
status. Chi-square and Fisher�s exact tests were used to
compare children�s measured BMI percentile categories
(i.e., ��normal,�� ��overweight,�� ��obese��) with parents�
selected weight category (i.e., ��underweight,�� ��normal
weight,�� ��overweight,�� ��markedly overweight��). Chi-square
and Fisher�s exact tests were also used to compare silhouette-
derived weight categories (i.e., ��underweight,�� ��normal,��
��overweight,�� ��obese��) with study measured BMI per-
centile categories. After comparison with actual BMI per-
centile categories, Chi-square Fisher�s exact test was used to
evaluate accuracy between the mothers� selected child
weight categories and silhouette-based weight categories.



the present analyses due to being few in number, leaving an
analytic sample size of 287 children and their mothers
(total participants 574 included for analysis). Socio-
demographic characteristics of the study sample are shown
in Table 1. The majority of mothers were Spanish speakers
(93.4%) and born in Mexico (68.3%). The mean BMI for
mothers was 32.0 (standard deviation [SD]=6.8), and the
majority were classi�ed as overweight (30.9%) or obese
(57.5%). As for children, the mean age was 8.1 (SD= 1.5),
and half of the sample was male (50.5%). Children�s
weight categories were as follows: normal weight (16.7%),
overweight (39.0%), or obese (44.3%).

Mothers’ Perception of Their Child’s Weight
Figure 1 shows the comparison between the child�s mea-

sured BMI percentile-based weight categories and mother�s
selected weight categories. Only 13.4% of mothers accu-
rately identi�ed their child as obese, and 37.5% of mothers of
children with overweight accurately identi�ed their child as
overweight. Figure 2 shows the comparison between the
child�s study measured BMI percentile-based weight cate-
gories and mother�s selected silhouette-based weight cate-
gories. Using the silhouette method, 78% of mothers of
children with obesity accurately identi�ed their child as
obese. A comparison of accuracy between the two methods
is shown in Figure 3. Among the mothers who under-
estimated by selecting weight categories, 60.3% accurately
identi�ed their child�s weight using the silhouettes.

Results of logistic regression of predictors of inaccuracy
for the two methods are shown in Table 2. In model 1,
using the categorical method, in adjusted bivariate logistic
regression, mothers were more likely to underestimate
their children�s weight if their child was female (adjusted
odds ratio [AOR]=1.99), younger between the ages of 5�6
years old (AOR= 10.39), and ages 7�8 years old
(AOR= 3.87) compared to older children ages 9�10 years
old. Furthermore, mothers of children with higher BMI
percentile (AOR= 1.32) or who were overweight
(AOR= 2.38) or obese (AOR=



their child�s actual weight when they selected a weight
category (i.e., ��underweight,�� ��normal,�� ��overweight,��
and ��obese��) compared to when they selected a silhou-
ette to depict their child�s body type. These results are
consistent with previous studies that show that parents
underestimate their child�sweight when selecting a cat-
egory, especially amongchildren with obesity.41 Based
on previous research among Hispanic parents, a possible
explanation for greater underestimation using weight
categories may be due to the mother�s resistance to label
her child as ��obese�� or ��overweight�� as these labels are

often associated with negative stereotypes among this
population and may lead to the parent feeling guilty or at
fault for their child�s weight.47 Furthermore, research
suggests that mother�s may perceive their children with
overweight or obesity as ��normal�� weight as they may
not look considerably different from other children in the
family or in their age group.48



Figure 3. Comparison of accuracy of mothers’ selected silhouette-based weight with weight based categories (n 5 287). C, category-based
weight accuracy; S, silhouette-based weight accuracy. Fisher’s exact testp value 0.00.

Table 2. Bivariate Logistic Regression to Examine Sociodemographic Factors In�uencing
Accuracy of Mothers� Perception of Their Child�s Weight Based on Categorical
and Silhouette Based Weight Categories

Sociodemographic
characteristics

Model 1a Model 2b Model 3b

Inaccurate-underestimated
based on categorical

based weight (ref 5 accurate)

Inaccurate underestimated
based on silhouette weight

(ref 5 accurate)

Inaccurate overestimated
based on silhouette

weight (ref 5 accurate)

OR (95% CI) (n 5 277) OR (95% CI) (n 5 228) OR (95% CI) (n 5 228)

Child’s age (years)

5–6 10.39 (4.16�25.92)** 1.01 (0.49–2.08) 10.6 (0.46–2.44)

7–8 3.87 (1.71�8.74)** 0.91 (0.44–1.87) 1.04 (0.46–2.34)

9–10 1.00 ref 1.00 ref 1.00 ref

Child’s gender

Female 1.99 (1.02�3.86)* 0.56 (0.31–1.02) 0.65 (0.33–1.28)

Male 1.00 ref 1.00 ref 1.00 ref

Child’s BMI percentile 1.32 (1.23�1.42)** 0.95 (0.91–1.00) 0.89 (0.85�0.94)**

Parent’s education level

£12th grade 0.65 (0.32–1.31) 0.75 (0.40–1.39) 0.87 (0.43–1.76)

>12th grade 1.00 ref 1.00 ref 1.00 ref

Parent’s BMI

Underweight/normal 1.00 ref 1.00 ref 1.00 ref

Overweight 2.99 (1.05�8.51)* 1.87 (0.54–6.40) 1.03 (0.38–2.78)

Obese 5.19 (1.89�14.18)** 2.51 (0.80–7.88) 0.58 (0.22–1.51)

aModel 1: dependent variable is perception of weight based on categorical variable (reference category=accurate); includes child’s age, gender,
BMI percentile, parent’s educational level, and BMI. The child’s BMI percentile was included instead of BMI categories due to small sample size.
bModels 2 and 3: dependent variable is perception of weight based on �gure scale (ref=accurate); includes child’s age, gender, BMI percentile,
parent’s educational level, and BMI. The child’s BMI percentile was included instead of BMI categories due to small sample size.

*p <0.05; **p <0.01.

CI, con�dence interval; OR, odds ratio.

CHILDHOOD OBESITY January 2020 49

D
ow

nl
oa

de
d 

by
 C

al
if

or
ni

a 
St

at
e 

U
ni

ve
rs

ity
 L

on
g 

B
ea

ch
 f

ro
m

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

1/
15

/2
0.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 



silhouettes that corresponded to varying BMI. This �nding
is consistent with another study that found child sketches
are a more sensitive way of assessing a child�s weight than
using weight categories.33 The silhouette method may re-
sult in greater accuracy given that the image is not coupled
with a negative weight-based label, which may deter the
parent from selecting a silhouette that may be labeled as
obese. It seems that the silhouettes offer a more nuanced
range of weight categories (11 �gures) that can allow the
parent to be more precise with how they perceive their
child�s body type without associating the body type with a
��label.�� However, without proper counseling or health
education about recommended weight, parents may go
without recognizing their children�s overweight status.

The second aim of the study was to identify mother
and child characteristics associated with mothers� inaccu-
rate perceptions of their children�s weight. In this study,
using the categorical weight perception method, the child�s
age (younger) predicted inaccuracy using the categorical
weight scale when controlling for maternal education level
and BMI. These �ndings are in agreement with previous
studies noting that parentsare more accurate with their
child�s weight when their child is older,30,32 as parents are
more likely to express concerns about weight as children age.

In contrast to previous research, mothers were more
likely to underestimate their female child�s weight in this
study. In other studies among Hispanic/Latino parents, re-
searchers found that parents were more likely to monitor
their daughters� weight and other activities (i.e., ��after-
school activities��) and were less likely to monitor the
weight of their sons due to cultural norms related to
gender.49,50 Interestingly, only BMI percentile was asso-
ciated with parent accuracyderived from the silhouette
method. It is possible that the sample size may have
limited the ability to detect statistically signi�cant associ-
ations in this analysis. Alternatively, the �ndings show that
mothers are able to describe their child�s body type when
not associating the body type with a weight label, and
therefore, predictors such as age, education, and mother�s
BMI would not in�uence accuracy.

Limitations
There were several limitations that affect the general-

izability of the study �ndings. The cross-sectional design
of this study limits conclusions regarding causality. Further-
more, the study �ndings cannot be generalized to all His-
panic/Latino heritage groups. Participants in this study were
primarily of Mexican heritage residing in the U.S./Mexico
border region. In addition, the weight perception accuracy
reported in this study is that of Mexican-heritage mothers and
may not re�ect perceptions of fathers or male caretakers.
Another limitation is the differences in the two methods
used to examine accuracy as they are unable to be directly
compared. One method uses weight categories with wording
that is often received negatively, while the other uses body
silhouettes with no wording to describe the silhouettes.
Despite the limitations, this study contributes to the gaps in

research related to perceptions of weight among mothers of
Mexican heritage. Furthermore, this study adds to the cur-
rent literature regarding limitations of using weight cate-
gories among Mexican-heritage mothers and the potential
utility of using silhouettes as a starting point to conversa-
tions regarding recommended child weight. Furthermore,
the study allowed for comparison of two survey methods
with measured BMI percentile categories.

Implications
The results of this study showed that, among Mexican-

heritage mothers, the majority underestimated their child�s
weight using a categorical method or ��labeling��; however,
the majority of mothers accurately selected their child�s
body type after using the silhouette method. Further re-
search is needed to understand parent�s opinions of weight
labels, whether they perceive the labels as negative, and
the possible reluctance of parents to assign a label to their
child�s weight, especially when it is the label of overweight
or obese.51,52 Given that Mexican-heritage mothers were
more likely to select their child�s accurate body type with
the silhouettes, future intervention studies, as well as cli-
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