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Abstract

Aim: To analyze mother’s perception of children’s weight and its relationship with sex, age, schooling level,
weight, and perimeters of hip and waist, as well as concordance analysis between mother’s perception of
BMI categories and actual BMI categories and the evaluation of body size satisfaction.
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Methods: A cross-sectional study was conducted including all students from fourth to sixth grades in

an elementary school. Anthropometric measurements as weight and high were taken. Body mass index
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percentiles and actual weight categories were obtained. To evaluate perception of body image the CBIS

template was used. Descriptive and inferential analysis of results, were performed.

Results: A total of 164 children were studied being women 53.7 percent. Maternal perception of children’s
body weight showed high magnitude of perceived children in normal weight. Significant difference was
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found between maternal perception of children's weight and the variable of sex. Concordance between
mother’s perception of BMI and actual BMI was of 0.45 and 0.37 for girls and 0.53 for boys. Body size
satisfaction perceived by mothers was high and occurred mainly at expenses of the perception of children’s

normal weight.

Discussion: The results suggest that mothers tend to classified correctly children’s body weight regarding
the category of normal weight and perceived in higher proportion overweight among girls and obesity
among boys. Frequency of body size satisfaction perceived by mothers was high and occurred mainly
at expenses of normal weight. Mothers underestimate their children’s weight in cases of overweight and

obesity and overestimate those with low weight.

Introduction

Body image is a subjective, dynamic and multidimensional
concept that encompasses perceptions, thoughts and feelings that the
person has about his body or that of others [1]. Perception of body
image depends on personal (personality, self-esteem), interpersonal
(family, friends, messages from the media), biological (genetic, body
mass index, pathologies) and cultural (values and social norms)
characteristics [2]. Each aspect of body image is addressed by
different instruments. The perceptual component of body image, for
example, refers to the "body size" such that subjective satisfaction or
dissatisfaction with body image can be evaluated using scales of body
figures [1,2]. During the last 15 years different strategies have been
developed to assess the perception of body weight and dissatisfaction
with body image in children, adolescents and adults. The construction
of a scale of body figures have the advantage of being quick to apply
and visual image is less abstract than a question about body volume
and does not require sophisticated equipment for its application.

Regarding school-age children, different silhouettes have been
designed to assess body image [3-5]. Furthermore, it has been
documented that dissatisfaction with body image increases in pre-
pubertal age accompanied by weight loss strategies and eating
disorders [6-8]. Likewise, validity and reproducibility of body
figures scale composed of seven silhouettes of pre-adolescent girls
and boys that range from the emaciated to the obese figure [7] have
been performed. Notwithstanding the foregoing, the relationship
between children's BMI and the design of body figures had not been
established until Truby et al. [9] developed a template with drawings
of body figures that were based on photographs of children with
different percentiles of BMI. Seven figures were developed based on a
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scale of percentiles ranging from the 3rd percentile, through the 10th,
25th, 50th, 75th, 90th, to the 97th percentile. The authors conclude
that the body image scale for children (CBIS) provides an acceptable
measurement of body weight perception, both in girls and boys. It also
allows assessing the dissatisfaction of body volume in children.

The perception of the body weight of the children by fathers,
especially by mothers, has also been analyzed. Parents' knowledge
of both the low weight of children and overweight and obesity has
consequences for children's health due to the possibility of establishing
preventive measures at an early age. However, it has been reported by
studies done in different countries that a high proportion of parents do
not recognize excess of weight in themselves and neither among their
children [10-13]. Reasons have been given to explain this inability of
parents to recognize that there is excess weight in their children such
as refusal to admit the existence of problems with weight or a loss
of sensitivity in the perception of excess weight due to that this is so
frequent that it has become a phenomenon that is perceived as normal
[14]. The purpose of this work was to evaluate a) the distribution of
mother’s perception of children’s BMI categories and its relationship
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with sex, age, schooling level, weight, and hip and waist perimeters,
of the studied children b) concordance between mother’s perception
of BMI categories and actual BMI categories, and ¢) the comparison
of perceived and ideal BMI categories discrepancy to evaluate body
size satisfaction, in the context of a City sited in the Norther border
of Coahuila State in wide contact with the population of the southern
region of Texas State in the United States.

Methods
Desing and study population

A cross-sectional pilot study was conducted during November,
2016, that included all students from fourth, fifth and sixth gradesinan
elementary school in Piedras Negras City. Mothers were also included
for this study. In order to have access to study of children and their
mothers, permission from the authorities of the school institution was
requested and an informed consent letter was designed to be signed by
the parents or guardians of the children and besides, confidentiality of
information obtained was assured. The study protocol was presented
to the Research Committee of El Colegio de la Frontera Norte.

Anthropometric measurements

Standardization in taking measurements was made with the Izak
method [15]. Measurements were made in children without shoes and
light clothes. The weight of the children was taken with the scale (Seca
803) considering an accuracy of 0.1 kilograms. For children's size the
stadiometer (Dry 213) was utilized with an accuracy of 0.1 cm.

Perception of body image

We used the instrument of “children’s body image scale” (CBIS)
template composed of 7 figures based on photographs of boys and
girls with different BMI percentiles in such a way that it allows
recoding the values to build the categories of low weight, normal
weight, overweight and obesity, according to the classification of
the Centers for Disease Control (9) and defined as actual BMI
categories. This scale was evaluated in its reproducibility to be used
with international standards [16]. To assess mothers” perception of
children s weight they were asked to select on the scale of figures the
one that represented the current body volume of the children and
defined as perceived BMI categories. Mothers were also asked in a
second question to select the ideal body figure that mothers would
like their children to have defined as ideal BMI categories.

Body mass index percentiles and actual weight

To calculate BMI percentiles, we used the program designed
by Romero [17] to calculate percentiles of weight, height and BMI
stratified by sex and age (between 2 and 20 years). The program is
organized to work with the growth curves elaborated by the CDC so
it will be used at the following cut-off points: low weight below the
5th percentile, normal weight between the 5th and 85th percentiles,
overweight between the 85th percentiles and 95 and obesity above the
95th percentile.

Analysis plan

Descriptive statistics were made by sex, age, schooling grade and
classifications of BMI percentiles and of mother’s perception of body
figures. In order to analyze variations of perceived BMI categories,
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their association with sex and schooling grade of the children was
evaluated using the Chi2 test; to evaluate age the ANOVA test was
used; and for the distribution of mean ranks of waist, hip and body
mass index measurements, the non-parametric Kruskal-Wallis
test was used. Analysis of global concordance between actual BMI
categories and mother’s perception of BMI categories, also stratifying
by sex, was made using the weighted Kappa index following the
method proposed by Sklo and Nieto [18]. Body size satisfaction was
evaluated by contrasting perceived BMI and ideal BMI categories,
according to Truby et al. [9]. In order to evaluate a comparison of
perceived and ideal discrepancy the variable of body size satisfaction
was constructed which categories were a) underestimation, b) same
size and d) overestimation. This variable was evaluated in relation
with indicators of body size as weight, waist, hip, and percentiles of
BMI though a non-parametric Kruskal-Wallis test.

Results

A total of 164 children were studied, of which slightly more than
half were girls (53.7%). Age average was 10.3 years old with the highest
frequency at nine years with 33.5%, followed by the children of ten and
eleven years old with 31.7% and 27.4%, respectively. The distribution
of children by schooling grade was very similar to approximately one
third per level (33.5%, 29.5% and 33.5% for grades four through six).
There were no significant differences by sex in average of age, weight,
height and percentage of BMI (data no shown).

The results in table 1 show the relationship between maternal
perception of the child's weight (perceived BMI categories) and
variables of sex, schooling grade, age average and mean rank of
waist and hip perimeters as well as the children's BMI. A significant
difference was found between maternal perception of children's
weight and the variable of sex, observing a greater proportion in the
perception of overweight among women and obesity among men.
No differences were found by schooling grade level and age average.
However, average ranges of the distribution of weight and perimeters
of waist and hip were statistically significant.

Table 2 shows the relationship between actual BMI categories and
mother’s perception of children’s BMI categories. It can be seen that
low weight and normal weight categories have higher concordance
rates of 69.2% and 77.4% in contrast to the overweight and obesity
categories in which the concordance rates were lower of 26.1% and
31.8%, respectively. In women, a greater proportion in maternal
perception of overweight was found of 35.7 with respect to the global
proportion that was 26.1, and also the absence of perception of obesity
stands out. In the case of men, a low proportion in the maternal
perception of overweight of 11.1 stands out, but a higher perception of
obesity of 58.3. These results are reflected in the weighted concordance
indexes that were of 0.459 for the overall calculation and 0.376 for
women and 0.53 for men.

Body size satisfaction was expressed by the discrepancy between
perceived BMI and ideal BMI categories. Global results in table 3
show an underestimation of body size in 16.5 percent (27/164¥100),
an overestimation of 14.6 percent (24/164¥100) and same size in 68.9
percent (113/164*100). Concordant perception between perceived
and ideal BMI categories was performed to expenses of the perception
of normal weight in 92.9 percent of concordant cases (105/113).
However, high proportion of mothers overestimated their children’s
BMI especially in categories of low weight since 23 of 30 children were
classified by mother’s ideal perception as normal weight, representing
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Variables Low weight n(%) | Normal n(%) Over weight n(%) Obesity n(%) p value
Sex

Female 15(17.5) 61 (69.3) 11 (12.5) 1(0.01)

Male 15 (19.7) 48 (63.1) 3(0.04) 10 (13.2)

Both female and male 30(18.2) 109 (66.4) 14 (8.5) 11 (6.7) 0.005*
School grade

40 13 (23.6) 36 (65.4) 5(9.0) 1(1.8)

50 9(16.6) 36 (66.6) 5(9.2) 4(7.4)

6° 8 (14.5) 37 (67.2) 4(72) 6(10.9) 0.547°
Age (average and SD) 10.2 (0.97) 10.4 (1.01) 10.3 (0.66) 10.9 (0.86) 0.274°
Weight (mean rank) 40.3 82.3 131.0 137.2 <0.001¢
Wasist(mean rank) 38.7 80.9 138.5 146.3 <0.001¢
Hip (mean rank) 41.7 81.1 137.3 138.2 <0.001¢

Table 1: Maternal perception of children’s weight and its relationship with sex, schooling grade, age, weight and circumferences

of waist and hip from the studied children.

*Chi square test; "ANOVA; “Kruskal-Wallis test.

Variable Low weight n(%) | Normal n(%) | Over weight n(%) | Obesity n(%) | Kappa index®
Maternal perception (all)

Lowweight 9 (69.2) 21(19.8) 0 0

Normal 4(30.8) 82 (77.4) 15 (65.2) 8(36.4)

Overweight 0 1(0.9) 6(26.1) 7(31.8)

Obesity 0 2(1.9) 2(8.7) 7 (31.8)

Total 13 106 23 22 0.4599
Maternal perception (girls)

Lowweight 4(66.7) 11 (19.0) 0 0

Normal 2(33.3) 46 (79.3) 8 (57.1) 5 (50.0)

Overweight 0 1(1.7) 5(35.7) 5 (50.0)

Obesity 0 0 1(7.1) 0

Total 6 58 14 10 0.3769
Maternal perception (boys)

Lowweight 5(71.4) 10 (20.8) 0 0

Normal 2(28.6) 36 (75.0) 7(77.8) 3(25.0)

Overweight 0 0 1(11.1) 2(16.7)

Obesity 0 2 (4.2) 1(11.1) 7 (58.3)

Total 7 48 9 12 0.5309

Table 2: Relationship between actual BMI categories and mothers’ perception of BMI categories expressed in global terms

and stratified by sex.

“Weighted Kappa index; § p<0.001Chi square test.

Variable Low weight n(%) Normal n(%) Over weight n(%) Obesity n(%) | Total
Ideal perception

Low weight 7 (23.3) 3(2.8) 0 0 10
Normal 23 (76.7) 105 (96.3) 13 (92.9) 11 (100) 152
Overweight 0 1(0.9) 1(7.1) 0 2
Obesity 0 0 0 0 0
Total 30 109 14 11 164

Table 3: Body size satisfaction by contrasting mothers” perception of children’s weight versus ideal perception of weight.
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95.8 percent of overestimated cases (23/24). On the other hand, high
levels of underestimation by mother’s ideal perception were found
in categories of overweight (48.1 percent or 13/27) and obesity (40.7
percent or 11/27).

Results of the relationship between the variable of body size
satisfaction and indicators of actual body size as weight, waist, hip,
and percentiles of BMI, are presented in table 4. Interesting, along all
indicators of actual body size, underestimation of mother’s perception
has the highest magnitudes of mean rank along all variables analyzed
following by magnitudes of the same-size category and the lowest
magnitudes were found in the overestimation category, being this
results statistically significant.

Discussion

It has been recently reported that the use of silhouette scales to
identify children’s body weight by mothers may be more accurate
compared to the use of traditional categorical weight-labeling
methods [19]. In the present study maternal perception of children’s
body weight using silhouette scales showed a high magnitude of
perceived children in normal weight category and fewer percentages
in categories of underweight, overweight and obesity. Leppers et al.
[20] reported similar results to those performed in this work studying
Dutch children aged 9 to 10 years using the CBIS template with the
exception of maternal perception of BMI in obesity category with a
low magnitude of 0.64 percent as well as higher percentage in normal
weight category (75.9 percent).

In this study maternal perception of children’s BMI categories
was related with children’s sex suggesting that mothers perceive in
higher proportion overweight among girls and obesity among boys.
Although Maynard et al. [21] evaluated maternal perception of
weight status assessed from responses to questions the actual weight
of their child, found that risk of overweight was significant greater
among daughters compared to sons. On the other hand, perimeters
of waist and hip and BMI percentiles were statistically associated with
maternal perception of children’s BMI categories. It can be seen in
table 1 that the distribution of mean ranks trend of waist, hip, and
BMI percentiles along perceived BMI categories suggests that mothers
tend to classified correctly children’s BMI.

As a result, when actual BMI categories and mother’s perception
of children’s BMI categories were evaluated it can be observed
that mothers tend to classified, in higher proportion, children in
underweight (69.2%) and normal weight (77.4%) categories and
in lower proportion children in overweight (26.1%) and obesity
(31.8%) categories. These results are consistent with the findings of
other authors in which parents tend to underestimate the weight of
offspring with overweight and obesity [22,23]. When in this study
that relationship was stratified by sex, the same tendency was found
although maternal perception of girls BMI was higher in overweight
category (35.7%) in comparison with the corresponding measure
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among boys (11.1%). For the contrary, obesity was perceived by
mothers in higher proportion among boys than among girls. These
results corroborate that mothers perceived in higher proportion
overweight among girls and obesity among boys.

In spite of misclassifications between maternal perception of BMI
categories and actual BMI categories, concordance index between
these variables were relatively acceptable of 0.45 among global results
and of 0.53 among men. However, concordance index among women
was lower of 0.36. For the contrary, Leppers et al. [20] found an inverse
magnitude of concordance indexes evaluating actual BMI categories
and mother’s perception of children’s BMI categories of 0.44 for girls
and 0.36 for boys. These results suggest, in our study, that mothers
better perceive the actual BMI categories among boys than among
girls in the context of Piedras Negras City, probably as cultural issue
in the Northern frontier of Mexico. Furthermore, this study shows
that mother’s perception of children’s BMI categories had better
concordance index with actual BMI categories of 0.45 compared with
a previous study performed about self-perception of weight among
school age children in Mexico whose result was of 0.30 [24]. These
results suggest that mothers better perceive the actual weight of their
children than the self-perception that children have of their own
weight in Piedras Negras City.

Body size satisfaction perceived by mothers was as high as 68.9%
that occurred mainly at expenses of the perception of children’s
normal weight. This is a high level of mothers’ satisfaction with
their children’s weigh in Northern Mexico compared with Brazilian
mothers that had lower level of satisfaction with their children’s
body size of 49.5 percent [25]. Although in our study dissatisfaction
related to the prevalence of underestimation of children’s weight was
relatively low of 14.6 percent, their results were performed at expenses
of perceived overweight and obesity categories in concordance
with results provided by other authors [22,25]. On the other hand,
overestimation of children’s weight was performed, in our study, to
expenses of mothers’ perception of the low weight category. This
result was consistent with the report of Warkentin et al. [26] in which
study factors associated with parent underestimation of child’s weight
status were analyzed.

Finally, we found a significant relationship between body size
satisfaction variable and indicators of body size as weight, waist, hip
and BMI percentile indicating by their results that higher magnitudes
of mean ranks were presented in the category of underestimation and
lower magnitudes were in the category of overestimation regarding
all indicators of body size analyzed. These results support the findings
of our study in the sense of mothers tend to underestimate and
overestimate their children weight.

Conclusions

This is a pilot study in which maternal perception of children’s body
weight showed a high magnitude of perceived children in normal

Body size satisfaction | Weight} (mean rank)

Waist (mean rank)

Hip# (mean rank) | BMI Percentiles} (mean rank)

Underestimation 130.46 137.31 133.19 138.74
Same size 80.44 78.53 79.79 79.46
Overestimation 38.44 39.54 38.25 33.52

Table 4: Relationship between the variable of body size satisfaction and indicators of actual body size among school children.

+p<0.001, by Kruskal-Wallis test.
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weight and suggests that mothers perceive in higher proportion
overweight among girls and obesity among boys. The relationship
between maternal perception of children’s body weight and indicators
of children’s body size suggests that mothers tend to classified correctly
children’s BMI. These suggestions were supported by concordance
indexes between maternal perception of children’s body size and
actual BMI categories showing better concordance index among men
than among women. Body size satisfaction perceived by mothers was
high and occurred mainly at expenses of the perception of children’s
normal weight. Maternal dissatisfaction underestimates children’s
with overweight and obesity and over estimate those with low weight
whose results were supported by the analysis of the children’s body
size variables.
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