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Abstract

Introduction: Maternal perception (MP) of the nutritional status
of the child (NS), when mismatched with the diagnosis, can lead
to nutritional disorders. Objective: To evaluate the correlation
between maternal perception and the nutritional status of
schoolchildren as well as the associated factors. Methods: Sample
consisted of 518 schoolchildren aged 7-10 years. Anthropometric
data were collected for diagnosing nutritional status using the
body mass index (BMI) and socioeconomic data, and maternal
perception by interviewing the mothers. Prevalence-adjusted
Kappa (k) to verify the correspondence between MP and NS,
chi-square and Fisher’s exact tests to determine differences in
proportions, and multinomial logistic regression to adjust for
associated variables, were applied. Results: Highest and lowest
correspondences between the MP and NS were found for thinness
and obesity. Male schoolchildren and those whose mothers
are concerned with weight are more likely to be perceived as
“underweight”. Conclusion: Substantial agreement between
nutritional status and maternal perception was found.
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Introduction

Perception is the interpretation of what an individual observes by means of the senses and
cognitive process' and, therefore, may not correspond to reality. Maternal perception of their
child’s body, specifically, when disagreeing with the nutritional status diagnosis, can lead to
nutritional disorders,>* influence on the child eating practices™® and hinder or jeopardize a

nutritional treatment.>”°

In general, mothers overestimate the children’s weight when they are thin and
underestimate the weight of those who are overweight and obese.*”™" Such distorted
perception can be associated with various factors. Rietmeijer-Mentink et al.!” when conducting
a meta-analysis of the difference between the parents’ perception and the child’s actual weight,
found that 63.4% of the parents of overweight children do not recognize their children as such,
and this percentage rises to 86% when it comes to children aged 2-6 years.

Besides age, we also found indicators in other systematic reviews, such as gender, nutritional
status, sociocultural patterns, education, mother’s body mass index (BMI), father’s BMI, marital

status, and ethnicity, as the most cited predictors of maternal perception in the world literature.*'?

Despite the importance of this subject, in Brazil there are few studies aiming to evaluate the
agreement between maternal perception and the nutritional status of their child, mainly in rural
areas. In the urban area of the state of Espirito Santo, it was observed a low correlation between
the anthropometric classification and maternal perception, especially of obese children, being
gender (male) and the child’ skin color (not white) the related factors.” However, this association
is still unknown in mother-child dyads in the rural area of the state. Thus, the aim of this study
is to investigate the correspondence between the mother’s perception and the nutritional status
of schoolchildren in a rural locality, as well as other related factors.

Methods

Cross-sectional study, conducted in 2013, based on the analysis of data obtained by the
“Satdes — Santa Maria de Jetiba” project (Health — Santa Maria de Jetiba) carried out in 2009.
The municipality of Santa Maria de Jetiba (SM]) is located in the rural area of the state of Espirito
Santo, Brazil, and the main activity is the production of fresh farm produces (legumes, fruits
and poultry). It was colonized by “Pomeranians”, who still try to maintain alive the culture and

tradition of their origins, such as, for example, food and dialect.
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Participants of the study were 7-10 year old children, enrolled in and attending municipal, state
or cooperate schools. They were selected by two-stage stratified random sampling, taking into
consideration the number of students enrolled in schools per region (urban and rural perimeters)
and the school size (small, up to 50 students; medium, from 51 to 200 children; large: more than
200 students), being proportional to quotas and schematized by the number of enrollment in the
school 2008. ¥ Children whose data of weight, stature, and maternal perception were not complete
were not considered eligible to participate in the study.

Prior to data collection, a pilot study was conducted with 40 students of the same age, with
the purpose of testing the instruments, data collection time, logistics and the parents’ agreement
to the children’s participation in the study. All professionals (undergraduates of the courses
of Nutrition and Physical Education) who collected the data received theoretical and practical
training to ensure standardized research protocol in data collection. Following this initial study,
the necessary adjustments were made to start the fieldwork in the municipality.

Asstructured questionnaire was administered to mother-child dyads. Mother’s perception of the
nutritional status of the child was identified by the responses to the question “How do you think
your child is?”, based on the following alternatives: “underweight”, “normal weight”, “overweight”.
These alternatives corresponded, respectively, to the nutritional diagnosis of thinness, eutrophy
(or normal weight) and overweight/obesity. Mother’s concern with the child weight was investigated
by the following question: “Are you worried or have you already been worried with the weight of
your child?” and responses were yes/no. The variables associated with the maternal perception
included gender, age (at the time of data collection), race/skin color, birth weight, location of the
school, nutritional status of mother and child, mother’s educational level and age, socioeconomic
class and mother’s concern with the child’s weight.

Anthropometry of the children was performed at school and followed the standard procedures
described by the World Health Organization (WHO),"* and the socioeconomic data, health
condition, physical activity and dietary habits were obtained by interviews with the mothers. The
children were weighed barefoot and with the fewest clothes possible, positioned vertically at the
center of the platform of digital Tanita® scale, Family BWF model (Tanita, Illinois, USA), 100-gram
precision, and the weight was expressed in kilograms. Stature was measured in centimeters, with
precision of 1 millimeter, using a portable stadiometer brand Seca®, model 206 (Seca, Hamburg,
BRD). The children’s measures were taken while lying on a flat surface, barefoot, buttocks and heels
against the wall and looking directly in front of them. The nutritional status was determined by
the BMI and classified according to the cutoff points proposed by Onis et al. in 2007%, as follows:
“thinness” < -2 DP; “normal weight” -2 < DP < +1; “overweight” > + 1DP; “obesity” > + 2DP.
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The mothers’ BMI was estimated using the weight and height measures reported by the mother
and classified as per WHO.! The mother’s educational level corresponded to the last school year
that she had attended and was categorized into < 3, 4-10, =11 years. Race/color was classified by
two independent interviewers and dichotomized into “white” and “black/brown”; location of the
school, according to the region (rural, urban); and the socioeconomic class was determined by the
scoring system proposed by the Associacao Brasileira de Empresas de Pesquisa (ABEP) (Brazilian
Association of Survey Enterprises)”” and re-classified into A+B, C and D+E.

Statistical analyses were carried out using the statistical software IBM® SPSS for Windows,
version 20.0 and WINPEPI (PEPI-for-Windows). Differences between proportions were determined
by the chi-square test and Fisher’s exact test. To evaluate the correspondence between the mother’s
perception and their child’s nutritional status, we used the Kappa test adjusted by prevalence (k),
considering the classification proposed by Landis & Koch," as follows: almost perfect agreement
(0.80-1.00), substantial agreement (0.60-0.79), moderate agreement (0.41-0.59), reasonable
agreement (0.21-0.40) and poor agreement (<0.20). To estimate the factors associated with the
mother’s perception of the child nutritional status, multinomial logistic regression was performed
considering in the model the variables that presented a 20% statistical significance in the univariate
analysis. The variables that were not statistically significant were excluded from the model.

Regarding ethical considerations, the provisions contained in the Resolution no. 196/96 of the
National Health Council were observed. The study was conducted after being approved by the
Research Ethics Committee of the Federal University of Espirito Santo (UFES), process no. 60/09
of May 2009, and the parents signed the Free Informed Consent Form. The questionnaires could
be responded in the Pomeranian language, respecting and not causing any embarrassment to
the respondent at the time of data collection, once the interviewers lived in the region, knew the
dialect and helped in the translation of the interview when requested by the participant.

Results

Population of the study was comprised of 518 students, 52% male, the majority white (81.8%),
with normal weight (84%), socioeconomic class C (57.4%), whose mothers had 4-10 years of formal
education (81.6%), as shown in Table 1.
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Table 1. Sample distribution and difference of proportions between maternal perception of

Maternal perception and student’s nutritional status

child nutritional status and independent variables (n=518). Santa Maria de Jetibd-ES, 2009.

Maternal perception of their child’s

nutritional status

Variables Total Normal ) p-value
Underweight weight Overweight
N % n % N % n %
Sex
Male 269 519 71 592 177 499 21 488
Female 249 481 49 408 178 501 22 512 ot
Age
7 years 153 295 41 342 103 29.0 9 20.9
8 years 139 268 30 250 100 282 9 20.9 0.500
9 years 125 241 27 225 8 239 13 302
10 years 101 195 22 183 67 189 12 279
Race/Color
White 374 81.8 84 750 261 847 29 784 .
Black/brown 835 182 28 %0 47 153 8 206
Nutritional status
Underweight 18 3.5 14 11.7 4 1.1 0 0.0
Normal 435 84.0 104 867 322 907 9 20.9 .
Overweight 59 75 9 17 o4 6s 13 s02
Obesity 26 5.0 0 0.0 5 1.4 21 4838
School location
Rural area 343 662 74 617 246 693 23 535 .
Urban area 175 338 46 383 109 307 20  46.5 0099
Birth weight
Low weight 32 6.5 8 7.1 24 7.1 0 0.0
Normal weight 433 88.4 102 911 292 869 39 929 0.117"
Overweight 25 5.1 2 1.8 20 6.0 3 7.1
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Maternal perception of their child’s

nutritional status

Variables Total Normal , p-value *
Underweight weight Overweight
N % n % N % n %
Mother’s age
<30 years 121 236 37 314 76 216 8 18.6 0.079°
>30 years 392 764 81 68.6 276 784 35 814
Mother’s education
<3 years 9 1.8 3 2.5 5 1.4 1 2.4
4 - 10 years 416 816 99 839 289 823 28 683 0.127°
= 11 years 85 16.7 16 13.6 57 16.2 12 293
Mother’s BMI
Underweight 10 2.8 5 6.0 5 21 0 0.0
Normal 182 51.1 48 571 122 506 12 387 .
Overweight 107 301 17 202 75 3L1 15 484 0o
Obesity 57 16.0 14 167 39 16.2 4 12.9
Concerned about
their child’s weight
Yes 271 528 102 850 137 386 32 744 _
No 242 472 18 150 213  60.0 11 25.6 <o
Socioeconomic
class
A+B 20 4.3 4 3.6 13 4.1 3 7.9
C 267 574 65 586 181 573 21 55.3 0.815
D+E 178 383 42 378 122 386 14  36.8

*Fisher’s exact test, “p value <0.10, “p value < 0.05
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Regarding the maternal perception of their child’s nutritional status, 90.7% of the children
perceived as being with “right weight” were considered as “eutrophic, or with normal weight”, 1.1%
as thin, and 8.2% as being overweight. Of the children perceived by the mothers as “underweight”,
88.4% had their nutritional status underestimated, i.e., 86.7% if the children had normal weight.
Most of the children perceived as “overweight” (48.8%), were already obese, as indicated in Table 1.

When assessing the correspondence between maternal perception and their child’s nutritional
status, it could be seen higher and lower agreements for thinness (77.8%) and obesity (3.8%),
according to Table 2.

Table 2. Agreement between the maternal perception and the nutritional status of
schoolchildren (n=518). Santa Maria de Jetiba-ES, 2009.

Maternal perception of their child’s nutritional status

Child’s
.. . Normal . Very
nutritional ~ Underweight ) Overweight s Total
weight overweight
status
n % n % N % n % n %

Thinness 14 778 4 22.2 0 0.0 0 0.0 18 3.5
Normal 104 239 322 740 9 2.1 0 0.0 435 84.0
Overweight 2 5.1 24 615 11 282 2 5.1 39 7.5
Obesity 0 0.0 5 192 20 76.9 1 3.8 26 5.0
Total 120 232 355 685 40 7.7 3 0.6
k =0.77

In general, 67% of the mothers perceived their child’s nutritional status corresponding to the
classified BMI, while 30% of them underestimated and 3% overestimated (data not shown). Of the
overweight children, nearly half of the mothers (47.7%) did not perceive that their children were
overweight or very overweight, and 44.6% of the overweight children were considered eutrophic.

The prevalence-adjusted Kappa test resulted in a considerable value®® of total agreement (k =
0.77), as can be seen in Table 2. Similar agreement was observed both for female (k = 0.78) and
male (k= 0.72), although slightly lower for the boys. (Table 3).
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Table 3. Agreement between maternal perception and the nutritional status of schoolchildren,
by sex (n=518). Santa Maria de Jetiba-ES, 2009.

Maternal perception

. Male* Female?
Nutritional
status . Normal ) Very i Normal ) Very
u Underweight . Overweight i Underweight . Overweight i
weight overweight weight overweight
n (%) n (%) n (%) n (%)
n (%) n (%) n (%) n (%)

Thinness 7 70 3 30 0 00 0 00 7 85 1 125 0 00 0 0.0
Normal 63 274 163 709 4 L7 0 00 4 200 159 776 5 24 0 0.0
Overweight 1 59 10 588 6 33 0 00 1 45 14 636 5 227 2 91

Obesity 0 0.0 1 83 11 917 0 00 0 00 4 286 9 643 1 71
k = 0.78
Yk= 0.72.

The mothers’ perception of nutritional disorders of their children, of both sexes, showed a higher
agreement in case of thinness (70% for boys and 87.5% for girls). Mothers of boys did not perceive
obesity in their children, even though they recognized that their sons were “overweight” (Table 3).

Male children (59.2%) with normal weight (86.7%) and those whose mothers had normal weight
(57.1%) were perceived as “underweight”, while female (51.2%), obese children (48.8%), and those
whose mothers were overweight (48.4%) were more perceived as “overweight” (Table 1). Both the
perception of underweight or overweight were more frequent for white children (75.0% and 78.4%),
students from the rural area (61.7% and 53.5%), having normal birth weight (91.1% and 92.9%),
by mothers aged over 30 years (68.6% and 81.4%), having intermediate educational level (83.9%
and 68.3%) and by those who expressed concern about their children’s weight (85.0% and 74.4%).

Table 4 shows the variables that were included in the final analysis (p<0.20) and remained
significantly (p<0.05) associated with maternal perception after adjustment in the logistic
regression model.
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Table 4. Factors associated with maternal perception of child nutritional status (n=518):
adjusted odds ratio (OR) with respective confidence interval (95% CI). Santa Maria de
Jetiba-ES, 2009.

Maternal perception of their child’s weight

Variable Underweight Overweight
OR (95% CI) p-value OR (95% CI) p-value
Sex
Male 1.653 (1.046 — 2.614) 0.031 1.217 (0.576 — 1.217) 0.606
Female 1.000 1.000

Mother’s concern
Yes 9.181 (5.278 — 15.968) <0.001  2.072 (0.893 — 4.810) 0.090
No 1.000 1.000

*Reference category: maternal perception of right weight.

Male children (OR=1.653; 95% CI = 1.046 — 2.614; p=0.031) and those whose mothers were
worried about their weight OR=9.181; 95% CI = 5.278 — 15.968; p<0.001) were more likely
perceived as “underweight” (Table 4).

Discussion

The results of this study corroborate others that showed that mothers usually do not perceive
that their children have a nutritional disorder, particularly in cases of overweight."*>*19! In a
survey conducted with Chilean children, normal mothers weight was highly associated with the
prevention of child overweight, reducing by 20 times the odds of the child being overweight or
obese.” In another study carried out with German children, the percentage of mothers reporting
need for intervention was 13 times greater than for those who identified overweight in the 75®
percentile, even though the majority of the mothers have indicated that intervention should be
performed in the >90™ percentile and 19% having said that up to the >97" percentile (serious
obesity) intervention is not needed.
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Parents of overweight or obese children often do not know that their children have a weight
problem * and are more likely to recognize overweight when their children are already obese
than when they are overweight.'”#? This shows a common inability to distinguish normal weight
from inadequate weight due to the increased prevalence of obesity. When overweight is common,
perception of weight may become distorted, that is, overweight is then perceived as “normal !
The idea that chubby babies have good health and are better fed by parents may be another
predictor of such distorted perception.’

In addition, mothers of boys did not perceive obesity in their sons and are more likely to
perceive them as “underweight” than mothers of girls, as found in study conducted in an urban
area in the same state’ and in Italian provinces."” Mothers usually perceive low weight in their
sons and overweight in their daughters and underestimate more the boys’ weight.® This may be
related to sociocultural and behavioral influences, added to different aesthetic criteria.’® Maternal
perception of their daughters’ ideal body is related to beauty ideals, which correspond to a lean,
beautiful body, while for boys they prefer a bulkier body, which, in their conceptions, is related
to strength and health.?’

It should be noted that either thinness or overweight are conditions of concern and, therefore,
parents should have a perception that corresponds to their children’s actual nutritional status in
order to perform earlier interventions when necessary. However, parents are usually reluctant
in recognizing potential weight problems in their children, in both extremes of the body weight
range, and it seems that any weight is the “right weight” when children are healthy and happy.*
On the other hand, there may be denial or omission in the mothers’ reports on their child
nutritional disorder.””* Mothers feel guilty when their children have a nutritional disorder®,
once social pressures and their own judgements make them associate such condition with poor

maternal care.?’?

The mother’s distorted body image of her child is one of the aspects that can be related with
the control of the child’s diet.* Mothers who did not perceive that their children are overweight
usually urge them to eat more," which can lead them to overeat and, consequently, put on weight.*’
On the other hand, parents who express concern about their child’s weight are more likely to limit
their time in front of a screen (television, computer, videogame), encourage physical activity and
improve eating habits.* Furthermore, mothers who are worried about their child’s overweight
are more likely to restrict the consumption of “unhealthy” foods." Study by Lindsay et al.?” also
adds that mothers, especially from the rural area and indigenous women, are more worried about
hunger and malnutrition, due to the association they usually make with health impairment,
preferring that their children are “fattier”.
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30

According to Campbell et al.,”* overweight children seem to be more nourished and perceived
as “better cared of”, causing less concern to their parents. This argument may explain the fact that,
in the present study, mothers who reported being worried about the weight of their children are
nine times more likely to perceive them as “underweight” and not “overweight”; and that 86.7%
of the children perceived as “underweight” were in fact in normal weight and, therefore, their

nutritional status was underestimated.

The school location (urban/rural) was not associated with the mother’s perception, even though
it is possible that schoolchildren from the more urbanized areas of Santa Maria de Jetibd had
better socioeconomic and lifestyle conditions, when compared to those from the countryside.”

No significant association was found between the mother’s perception of the child nutritional
status and the mother’s educational background and/or socioeconomic class after adjustment.
However, some studies point to the fact that mothers with more education and/or income seem
to be able to identify the nutritional status of their children more closely to the actual diagnosed
condition than mothers with low education and low income,*"*!? emphasizing the influence of social
determinants in child health. Accordingly, study conducted in Holland with the aim of assessing
the ethnic variation in mothers’ underestimation of the child weight, found that low education of
the mothers increases four times the likelihood of the child to have their weight underestimated.*

Other studies show the mothers’ BMI and age and the child’ skin color? as predictors of maternal
perception, but such variables were not associated with the mother’s perception in this study. In
the rural population of this study, race/color is not a socioeconomic class proxy variable due to
the homogeneity of white individuals, quite different from the city population.’

The cross-sectional design of this study prevents us from making causal inferences, but such
design allows obtaining previous information for planning health interventions and support
longitudinal studies. The results are applicable to the studied population, most of them comprised
of white, eutrophic, medium/low economic class individuals and Pomeranian descendants living
in the rural area of the state of Espirito Santo. Therefore, these results cannot be generalized
to other racial, ethnic or geographic groups, although they are compatible with the findings of
other studies, including those found in similar investigations in urban, but ethnically diversified,
country areas. This suggests that, as in the study conducted by Yao and Hillemeir,” the location
where a schoolchild lives (city or countryside) is not a predictor of maternal perception of the
child’s nutritional status.

Another limitation is that maternal perception was assessed by oral description, a method
considered subjective. However, another method widely used in the literature to assess maternal
perception of the child’s weight is the silhouette scale, but in this case, there is no agreement in
the literature on what would be the most appropriate instrument."
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Conclusion

This study showed a substantial agreement between the nutritional status and maternal

perception, being the male sex and maternal concern the associated factors. Maternal perception

disagreeing with the nutritional status may neglect on-time interventions, particularly in

overweight children.

Further studies are necessary to evaluate the predictors of maternal perception of their child’s

nutritional status as well as the influence of this factor in the way of life and child health in the

most diverse ethnic, social and cultural contexts.
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