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Abstract
Objective: To describe and compare maternal perception and the self-perception of children/adolescents of their
nutritional status, identifying factors associated with incorrect perceptions.

Methods: Cross-sectional study carried out in Salvador, BA, Brazil with 1,741 students aged 6 to 19 years,
classified according to body mass index (BMI) percentiles as underweight (BMI < p5), well-nourished (p5 < BMI <
p85), at risk of overweight (p85 < BMI < p95) or overweight (BMI > p95). Students and their mothers answered
questions on perception of weight, patterns of physical exercise and dieting. By means of multivariate analysis, factors
associated with incorrect maternal and self- perceptions were analyzed.

Results: Self-perceptions were correct in 64.7% of cases and 75.3% of maternal perceptions were correct. The
principal factor associated with incorrect self-perception was age between 6 and 9 years (OR = 1.59; 95%CI
1.15-2.20). Among girls, being overweight and practicing physical exercise were characteristics associated with
better perception. For boys, the presence of overweight resulted in an increased risk of incorrect self-perception.
Among mothers, having an overweight child (OR = 3.02; 95%CI 2.05-4.46) and a child aged from 6 to 9 years (OR =
1.88; 95%CI 1.28-2.76) were associated with incorrect perception.

Conclusions: A failure to correctly perceive weight was very frequent among children and their mothers,
especially when children were overweight. These factors could represent obstacles to correctly recognizing nutritional
abnormalities.
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Introduction

Childhood obesity, already endemic in developed
countries, has been increasing rapidly in developing
countries.'"3 In Brazil, while there are regional differences,
the increase in the number of overweight children and
adolescents is well-established.?'2:% In the Northeast region,
in 1989, the prevalence of obese children under 5 years old
was 2.5%, becoming 4.5% by 1996.2 Among adolescents,
the prevalence of overweight and obesity reaches 12.1 and
10.8% in the Southeast and Northeast regions, respectively.!

Excessive weight is related to serious metabolic changes,
such as hyperinsulinemia and peripheral insulin resistance,
increased cardiovascular risk, orthopedic complications and
psychosocial disorders, which affect quality of health as early
as during childhood, resulting in an increase in diseases and
morbidity factors among adolescents and adults.?™®
Furthermore, a high body mass index (BMI) during childhood
and adolescence increases the chances of this obesity being
continued into adulthood, and this risk increases according to
the severity and duration of the obesity.>”

Therefore, recognition by parents and/or healthcare
providers of the problem in childhood is something that
should be encouraged, since treatment of childhood obesity
is very often neglected by families and doctors.>®° On the
other hand, parents tend to only consider overweight a
problem when there is some type of compromise involved,
particularly to physical activity,° although they do associate
obesity with increased risk of diseases and dysfunctions.**

Programs for early intervention in pediatric obesity
depend on parents’ participation and, in the first instance, on
their capacity to correctly recognize the nutritional condition
of their children.*®'2 Furthermore, the construction of
feeding habits and patterns of physical activity in children and
adolescents, which is the primary target of childhood obesity
treatment, suffers significant influence from the family

environment and parents’ attitudes.**°

Correct perception by the family and the child or
adolescent themselves in relation to overweight may be what
isrequired for them to seek specialist professional help and to
comply with the treatment proposed. For this reason, this
study was carried out with the objective of describing and
comparing maternal perceptions and those of the
children/adolescents themselves of their nutritional status
with relation to their classification by BMI, identifying factors
associated with erroneous perceptions, among children and
adolescents of higher socioeconomic status in Salvador,
Bahia, Brazil.

Methods

This was a cross-sectional study with non-random
sampling, carried out between June and November 2002 at
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four private primary and secondary schools in the city of
Salvador, BA, Brazil, attended by middle class and upper
middle class children. A research team (one pediatrician,
three nutritionists and four nutrition students) assessed the
nutritional status of 2,216 students aged from 6 to 19 years,
employing BMI values as the diagnostic criterion. The values
described by Must et al.*3 were adopted, which are separated
by sex and age, with cutoff points defined at the 5th, 85th and
95th percentiles delineating four groups: below the 5th
percentile, underweight; between the 5th percentile and the
85th percentile, well-nourished; between the 85th and 95th
percentiles, risk of overweight; above the 95th percentile,
overweight. 4

At each of the schools parents or guardians were given a
free and informed consent form and their children were only
included in the study once consent had been granted. All
participants were weighed using a SECA 100 digital balance,
accurate to 100 g, with a 150 kg capacity and duly calibrated
by a specialized company according to criteria defined by the
National Institute of Metrology, Standardization and
Industrial Quality (INMETRO - National Institute of
Metrology, Standardization and Industrial Quality). Height
was measured using a SECA 208 portable stadiometer,
accurate to 0.1 cm and with a 200 cm capacity.
Measurements were taken in triplicate, and the mean of the
three was used to calculate BMI, using the formula weight
(kg)/ height? (m).

Before the anthropometric measurements were taken,
each student was requested to reply to a questionnaire,
based on earlier studies,'>*® and containing the following
questions: (1) What do you think about your weight? (2)
What do you think about the amount of food you eat? (3)
What do you think of the quality of your food? (4) Areyouon a
diet to try and lose weight? and (5) Do you do physical
exercise? The questionnaire was completed in a separate
room with one of the members of the research team available
to clear up any doubts, although this person was not allowed
to interfere with replies, as had been explained previously.
Only the student who was completing the questionnaire was
allowed to be in the room with the researcher so that their
answers would not be influenced by other children. Possible
replies were normal, too heavy or too light for the question on
weight perception; too little, enough or too much for the
question on the quantity of food eaten habitually; good,
normal or poor with relation to the quality of food; and yes or
no for the last two questions on dieting and physical exercise.
The option “don’t know” was also available for all questions
and wasignored in analyses. Physical exercise was quantified
in numbers of hours/week and described according to the
type of activity (football, capoeira, swimming, etc.).
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The same questions, with the necessary adaptations and
additions of questions relating to family history of diabetes,
cardiovascular disease and obesity, were sent to the
students' mothers.

The replies to the questionnaires were compared with
nutritional status classified by BMI, assessing the perception
of the students themselves and their mothers. Excessive
weight was defined as BMI > the 85th percentile. Age was
categorized into two groups: children (6 to 9 years) and
adolescents (10 to 19 years). The unweighted kappa index
and linear-weighted kappa were used to assess agreement
between students and their mothers in relation to their
perceptions of overweight. Chi-square was used to assess
differences in proportions. Descriptive measurements were
employed, followed by bivariate analysis of the students’
self-perception and their mothers’ perception (dependent
variables), defined as correct or incorrect, and sex, age
group, excessive weight, dieting and physical exercise
(independent variables). Family history of obesity was also
included in the analysis of maternal perceptions as an
independent variable. The crude odds ratio (OR) was
adjusted using backward stepwise logistic regression
analysis, for all variables, with only those variables with p <
0.05 remaining in the final model, since this was the figure
chosen to define statistical significance. As a result of the
influence of gender on the explanatory variables employed, a
model of self-perception by sex was constructed. Analyses
were performed using SPSS version 9.0 for Windows. The
study was approved by the Research Ethics Committee at the
Professor Edgar Santos University Hospital at the
Universidade Federal da Bahia (UFBA).

Results

Of a total of 2,730 students enrolled at the four schools,
2,216 (81.2%) students were authorized to undergo
nutritional assessment and did so. Of this total, 370 (16.7%)
students did not complete the questionnaire and 105 (4.7%)
replied with the “don’t know” option when asked about their
own weight and were excluded. Therefore, 1,741 (78.6%)
questionnaires were considered valid. When those who
replied to the questionnaire were compared with those who
didn’t, greater losses were observed among the boys (18 vs.
14.5%; p = 0.023), children (30.3 vs. 14.3%; p < 0.001) and
overweight students (20.4 vs. 13.7%; p = 0.001).

Distribution by sex demonstrated that there was a greater
participation of females, making up 54% of the sample. Age
varied from 6 to 19 years, with a mean of 13.15 years
(standard deviation: 2.32) and median of 13 years. A total of
169 children (9.7%) and 1,572 adolescents were studied,
with 1,080 of these being in early adolescence (10 to 14
years), 466 in mid adolescence (15to 17 years) and 26 in final
adolescence (18 to 19 years).
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The nutritional classification of students revealed that 70
(4.0%) students were underweight, 1,374 (78.9%) were
well-nourished, 207 (11.9%) were at risk of overweight and
90 (5.2%) were overweight. Self perception was correct,
irrespective of nutritional classification, in 1,128 students
(64.8%), while 292 (16.8%) overestimated their own weight
and 321 students (18.4%) underestimated their own weight
in relation to their classification according to BMI (Table 1).

Of 468 students who thought their weight was excessive,
271 (57.9%) were overestimating their weight and 79.7% of
these were female (p < 0.001). Erroneous self-perception
among students diagnosed as overweight was predominantly
present among the boys (p < 0.001). The same was true of
students who underestimated their own weight (p < 0.001).

A total of 838 mothers returned their questionnaires
(37.8% of the 2,216 sent out). The majority of students
returned with authorization, but without the questionnaire
filled out. Of those that did respond, 11 were discarded
because they had unanswered questions or answered with
“don’t know”, making a total of 827 valid questionnaires.
Nutritional classification of these students demonstrated that
35 (4.2%) were underweight, 640 (77.4%) were
well-nourished, 101 (12.2%) were at risk of overweight and
51 (6.2%) were overweight. Comparison of mothers who
replied with those who didn’t revealed greater losses among
mothersof boys (67.4 vs. 57.5%; p <0.001) and adolescents
(66.6 vs. 28.0%; p < 0.001), but did not detect differencesin
terms of the presence of overweight (64.8 vs. 62.2%; p =
0.326). In relation to perceived nutritional status, 623
mothers (75.3%) had the correct opinion of their child’s
weight, 52 (6.3%) overestimated it and 152 (18.4%)
underestimated their child’s true weight (Table 1).

The bivariate analysis (Table 2) detected that children and
girls were most likely to have an incorrect self-perception. In
the adjusted model, the association was maintained between
incorrect self-perception and being between 6 and 9 years old
(adjusted OR = 1.59; 95%CI 1.15-2.20). Female sex and
physical exercise had opposite tendencies, increasing and
reducing self-perception error, respectively.

In the analysis of factors associated with incorrect
self-perception among the boys and girls, the opposite
association was observed for each sex, with a positive
association between being overweight and having an
incorrect perception among males (OR = 1.96; 95%CI
1.37-2.81) and a negative association among females (OR =
0.30; 95%CI 0.18-0.50). The reverse was observed for
dieting (Table 3).

With relation to mothers’ perceptions of the students’
weight (Table 4), the bivariate analysis indicated a positive
association between incorrect maternal perception and
children aged from 6 to 9 years (OR = 2.23; 95%CI
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1.56-3.19) and between incorrect maternal perception and
overweight (OR = 3.32; 95%CI 2.29-4.82). When adjusted
for the remaining variables in the model, the association was
maintained for both variables, with the presence of
overweight being the principal characteristic associated with
incorrect perception after adjustments (adjusted OR = 3.02;
95%CI 2.05-4.46).

Discussion

The prevalence of overweight and obesity among children
in Salvador has been described before and was observed to
be more frequent among students from private schoolsandin
association with higher incomes.'” This was the reason for
choosing private schools students as the subjects of this
study. Although the sample was obtained by convenience,
which is a limitation to extrapolation of the results, the rates
of risk of overweight (11.2%) and overweight (5.4%) are
compatible with other studies undertaken in Brazil of samples
1,17,18 WhICh

tendency that has been identified on a worldwide level: the

with similar characteristics, reinforces a

increase in overweight and obesity during childhood and
adolescence./3:19:20
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The use of questionnaires to measure the self-perception
of weight of children and adolescents and of parents with
respect to their children, has already been described in other
studies, many of which used questions similar to those used
here.10:16.21 Among the students, global agreement between
self-perception and diagnosis based on BMI was 64.7%, with
the rate of correct perceptions being similar for underweight,
well-nourished and overweight students. This finding was
compatible with results found by another similar study
carried out in Brazil.2?

Among the overweight students, 31.6% said they had
normal weight/ the great majority of whom were male. There
was also a significant proportion of boys among those who
underestimated their weight. In the multivariate analysis of
factors associated with incorrect perception, the presence of
overweight had opposite influence for the two sexes, being a
characteristic associated with incorrect perception among
males and with correct perception among females.

The greatest underestimation and positive association
found between being overweight and incorrect self-

perception among the boys reinforces the stereotype that the

Table 1 - Comparison of agreement between mothers and their children in relation to weight perception with nutritional

classification according to body mass index (Salvador, Brazil, 2002)

Classification by BMI

Underweight Well-nourished Overweight* Total
n (%) n (%) n (%)
Self-perception of student’s weight™”
Too light 47 (67.1) 221 (16.1) 6 (2.0) 274
Normal 21 (30.0) 884 (64.3) 94 (31.6) 999
Too heavy 02 (2.9) 269 (19.6) 197 (66.3) 468
Total 70 (100.0) 1,374 (100.0) 297 (100.0) 1,741
Maternal perception of student’s weight*
Too light 23 (65.7) 83 (13.0) 00 (0.0) 106
Normal 11(31.4) 517 (80.8) 69 (45.4) 597
Too heavy 01(2.9) 40 (6.2) 83 (54.6) 124
Total 35(100.0) 640 (100.0) 152 (100.0) 827

BMI = body mass index.
* Includes students classified as at risk of being overweight an

" Global agreement=64.7%; kappa=0.289 (95%CI 0.245-0.332); linear-weighted kappa=0.330 (95%CI 0.292-0.369); p<0.001.
* Global agreement =75.3%; kappa=0.396 (95%CI 0.328-0.463); linear-weighted kappa=0.434 (95%CI 0.372-0.497); p<0.001.

d as overweight.
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model of the “ideal of body and of masculinity is a body
inflated with muscles,” which is a risk factor for anabolic
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though they were overweight and dieted, irrespective of
whether or not they were overweight.

steroid use.?3 Among the girls, thinness is considered the ) ) )
) ) o ) Despite the relationship between female sex and more
ideal for social acceptance and success, gaining prominence
in the media,?4-2°

observed between dieting and incorrect body self-

. . o frequent errors in self-perception of weight, the only variable
which also explains the association . o . e L

that still exhibited a positive association with incorrect
self-perception after adjustment for all of the variables was
age from 6 to 9 years (adjusted OR = 1.59; 95%CI
1.15-2.20). In a study carried out with children aged 8 to 11

years, Pinheiro & Giugliani?® demonstrated that there is a

perception. Furthermore, several different studies have
reported that it is girls who most often use diets with
nutritional restrictions in order to achieve a “slender

24,27-29
body” " and they are also more likely to feel fat or be
Y y y robust association between feeling fat and the perceived

expectation of parents with relation to the weight of the child.
In our study, the mothers’ opinions about their children were

unsatisfied with their bodies, even when not overweight,2%-2°

This behavior associated with female sex, also ; . ]

demonstrated in other studies carried out bin Brazil 2429 much more incorrect about children aged 6 to 9 years, which

helps to explain the tendency to an association bet\,/veen could be reflected in the children’s self-perception of their
nutritional status.

female sex and greater frequency of incorrect self-perception

of weight (OR =1.22; 95%CI 1.00-1.49) identified in our
study, since a major percentage of well-nourished students

In the model broken down by sex, physical exercise was
maintained as a marker associated with correct

Table 2 - Variables associated with incorrect self-perception of weight in 1,741 private school students
(Salvador, Brazil, 2002)

Bivariate analysis Logistic regression

Variables OR 95%CI OR 959%CI
Sex
Female 1.25 1.02-1.52 1.22 1.00-1.49
Male 1

Age (years)

6-9 (child) 1.49 1.08-2.06 1.59 1.15-2.20
10-19 (adolescent) 1
Overweight (BMI = p85)*
Yes 0.92 0.71-1.20
No 1
Dieting?*
Yes 0.98 0.72-1.34
No 1
Physical exercise?
Yes 0.84 0.68-1.03 0.81 0.66-1.00
No 1

95%CI = 95% confidence interval; BMI = body mass index; OR = odds ratio.
* Variables excluded from the final model, backward stepwise procedure.
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self-perception among females. Despite the practice of
physical exercise being more common among the boys,?%3° a
finding also observed in our study, among girls these
practices are generally associated with concern about the
body.?3 Furthermore, dieting is more common among women
as a response to incorrect perceptions of their nutritional

23,27,28

status, which is an association that was also observed

in this study.

When we analyzed the losses due to failure of students to
complete the questionnaires, and based on the fact that there
were greater losses among the male sex, children and
students with overweight and, for boys, we found an
association between those two factors and incorrect
self-perception of weight, we could speculate that the greater
rate of refusal to complete the questionnaire among children
with these characteristics may be attributable to a negative
self-image among overweight students.?? In contrast, the
increased concern among women with weight and body
image, particularly during adolescence,?32° may explain
their greater compliance.

Nevertheless, the strongest possibility of selection bias is
due to the low numbers of questionnaires sent to students’
homes that were returned. This large number of losses
among the maternal replies may have had aninfluence on the
magnitude of the association between incorrect maternal
perception and age group from 6 to 9 years, since there was a
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significant predominance of absent replies among mothers of
adolescents. The anthropometric data collection procedure
adopted may have been the primary cause of losses, since
return of the questionnaire was not made compulsory for
anthropometric measurements to be taken, with only
parental consent being required. Furthermore, the final
results were provided to parents without demanding return of
the questionnaires. Despite these limitations to fieldwork
logistics, we cannot rule out the possibilities that students did
not give their mothers the questionnaires or that the mothers
had no interest in completing them.

Despite these sampling limitations, based on previous
studies, which have demonstrated poorer weight perception
among parents of children,'>16:21 and on the fact that there
were no differences in terms of nutritional status between
students whose mothers did or did not return the
questionnaire, we believe that the association between
overweight children and incorrect maternal perceptions,
after adjustment for other independent variables included in
the multivariate model (adjusted OR = 3.02: 95%CI
2.05-4.46), corroborates the opinion that, in our study
population, this fact was not the result of the losses, but
reflects, in our milieu, a tendency that has already been
identified in other locations.

The tendency to underestimate the weight of children
with overweight or obesity was described in a study of 111

Table 3 - Variables associated with incorrect self-perception of weight in 1,741 private school

students, by sex (Salvador, Brazil, 2002)

Variables OR (adjusted) 959%CI
Male sex
Children (6 to 9 years) 1.62 1.00-2.61
Overweight (yes) 1.96 1.37-2.81
Dieting (yes) 0.35 0.19-0.67
Female sex
Physical activity (yes) 0.69 0.52-0.92
Children (6 to 9 years) 1.81 1.13-2.92
Overweight 0.30 0.18-0.50
Dieting (yes) 1.85 1.23-2.79

95%CI = 95% confidence interval; OR = odds ratio.
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Afro-American children aged 5 to 10 years, where 54% of
mothers had an incorrect perception of their children’s
weights.2! A similar finding was described by Jackson et al.
with the mothers of children aged 3 to 6 years.® In this study,
55.3% of the mothers of overweight children did not
recognize that their children had excess weight.

Among the possible causes that could be responsible for
non-recognition of overweight among children’s mothers,
one can cite the belief that a “chubby” child is healthy and
better cared for by its parents. Furthermore, many mothers
believe that, as their children grow, the weight will be better
distributed and the child will not become an obese
adolescent.!®

Recognition of overweight by parents is an important step
towards the process of prevention, diagnosis and treatment
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of childhood obesity.>® Since many parents, especially those
with less education, may not recognize the presence of
overweight in their children,'®2° or even associate the
condition with better health, seeking the help of a healthcare
professional may occur late or the parents may not
adequately take part in the treatment prescribed when
overweight is diagnosed.*®

Based on these facts and on the findings of this study,
better publicity of the health risks for pediatric patients,
primarily for children with overweight, is needed to raise
parents’ awareness of the condition to enable them to
recognize it. Intervention policies aimed at adults, while both
relevant and necessary, will not alone be enough to result in
control of obesity.

Table 4 - Variables associated with incorrect perception of their child’s weight by the 827 mothers who

responded (Salvador, Brazil, 2002)

Bivariate analysis Logistic regression
Variables OR 95%CI OR 95%CI
Sex*
Female 0.79 0.58-1.09
Male 1
Age (years)
6-9 (child) 2.23 1.56-3.19 1.88 1.28-2.76
10-19 (adolescent) 1
Overweight (BMI = p85)
Yes 3.32 2.29-4.82 3.02 2.05-4.46
No 1
Dieting?*
Yes 0.97 0.58-1.63
No 1
Physical exercise?*
Yes 1.11 0.78-1.57
No 1
Family history of obesity*
Yes 1.24 0.88-1.76
No 1

95%CI = 95% confidence interval; BMI = body mass index; OR = odds ratio.
* Variables excluded from the final model, backward stepwise procedure.
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