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Abstract: Childhood overweight and obesity is a worldwide problem and to treat it parents” detection
has to be improved. The MapMe Body Image Scales (BIS) are a visual tool developed to improve
parental perception of child weight in the United Kingdon (UK) based on British growth reference
criteria. The aim of this study was to make a transcultural adaptation and validation of the MapMe
BIS in Spain based on International Obesity Task Force (IOTF) cut offs A descriptive cross-sectional
study was done. First, a translation and cultural adaptation was carried out. A total of 155 10-11-year-
old children and their parents participated in this study. Children were measured to calculate their
weight status, Body Mass Index (BMI), Body Fat Percentage (BFP) and Waist Circumference (WC),
and their parents completed a purpose designed questionnaire about their perception and satisfaction
of child’s body weight status using the adapted BIS. Test-retest reliability, criterion validity and
concurrent validity of the adapted BIS were analyzed. This study shows that the adapted MapMe
BIS has good psychometric properties and is a suitable visual scale to assess parental perception of
weight status in 10 and 11-year-old children in Spain.
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1. Introduction

Overweight/obesity in childhood is a public health problem worldwide. Children
with overweight/obesity are found to have higher rates of disability, noncommunicable
diseases and deaths than underweight children [1-4]. The worldwide prevalence of over-
weight and obesity among children aged 5-19 years rose from 4% in 1975 to just over 18%
in 2016 [5]. In addition, in 2020 39 million children under the age of 5 years were identified
as having overweight/obesity across the world [5]. The ALADINO study reported a preva-
lence of 26.2% for overweight and 18.3% for obesity in children aged 6-9 years in Spain
in 2011 [6]. This study was repeated in 2015 and 2019, with a slightly lower prevalence of
overweight and a similar prevalence of obesity, at 23.3% and 17.3% respectively, in 2019 [6].
Interventions are required to mitigate overweight and obesity in this demographic group,
with an estimated 77% of children with overweight becoming adults with obesity, a weight
status associated with a higher risk of premature death and disability [5,7-10].

Childhood obesity is preventable. Parental involvement is essential in addressing
the issue. Parents play a key role in the development and maintenance of their child’s
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health related behaviours. Parents are also relied upon to recognise overweight/obesity
in their child and take the appropriate action and/or seek support for normal weight
maintenance [1,3,5,10-12]. Specifically, if parents do not perceive that their child is over-
weight, behavioural changes to modify the child’s weight development will not occur [4].
This fact highlights the importance of parental perception of child’s weight [2,4,10,12].
Mareno et al. [10] have provided a definition of parental perception of child weight: “a
parent’s judgement of their child’s body weight formulated by a parent’s recognition of
body size, physical appearance, functional abilities, psychosocial effects and health effects
related to current body weight”. However, evidence suggests that parents’ recognition of
children with overweight/obesity is limited [1,10,12-16].

Parents often misinterpret the weight status of their children. Recent reviews suggest
that, despite the existence of societies with very different ideas of healthy weight, under-
estimation of child weight status is a common phenomenon amongst parents of children
with overweight and obesity globally. A great variability has been observed regarding the
misperception of child weight status, ranging from 12 to 71% all over the world [13,17-22],
including 71% in Spain [22]. Some studies have demonstrated a correlation between the
parental misperception of their child’s weight status and less healthy diets. Paradoxically,
children who are perceived as above parental ideal tend to gain more weight than children
whose parents think they are about the right weight. This may be due to failed weight loss
attempts leading to future weight gain [15].

One possible explanation of misperception is that due to the increase in levels of
overweight/obesity in childhood, there has been a shift in what is perceived as a ‘normal’
weight towards higher weight categories, which makes it difficult to identity overweight
and obesity and prevents parents from taking appropriate action [10,13]. The theory of
idealization could be another explanation for parental inaccuracies, which claims that
people perceive attributions in a manner which is more favourable than accurate. Thus,
if the body size of the children is idealised to be ‘normal” by parents, they could have
difficulties in recognising discrepant sizes [23]. This might lead to a misperception of
overweight or underweight bodies as being of ‘normal” weight [15,23].

According to Cash et al. [24], body image is a complex psychological experience of
embodiment that is influenced by a variety of factors, including an individual’s beliefs,
thoughts, behaviours and feelings [14,24]. Body image could be measured through the
difference between the perception of current and ideal body size, indicating a degree of
dissatisfaction [14]. Applying these concepts to parental satisfaction of children weight,
parental satisfaction of child weight depends on parental perception [14,23,25-27]. There-
fore, if a child with overweight is perceived as having a ‘normal” weight, it is more likely
that the parent will be satisfied [23]. The main issue with parental misperception is that
parents are satisfied with their child’s body size when it is perceived as ‘normal’ or like
their ideal, regardless of their actual weight status. This could lead to a lack of changes
in health-related behaviours [23]. Conversely, if parents are unsatisfied, it could lead to
inappropriate feeding behaviour and encourage a healthy weight child to lose or gain
weight, or eat less or more [15,17,23].

Furthermore, attitudes to body image in the family are significant because parents are
an important influence on children, perhaps more so than the media or peers, which became
more influence in puberty [15,25,26,28-30]. These behaviours and excessive messages
from the parents concerning body image may lead to children internalising their parents’
weight ideals. Thus, a child could idealize a lower weight if their weight is higher than
his/her parents’ ideal (irrespective of his/her actual weight status) which may contribute
to the development of body shape and weight concerns, and be a trigger for future eating
disorder problems [15,25,26,28-30]. This shows the importance of the role of parents and
the need for a better understanding of parental perception and satisfaction of children’s
weight. Additionally, when studying body image and comparing different studies there is a
problem in the lack of consistency in measurement tools and the limited range of validated
measures. Moreover, it is important to provide a tool that facilitates the accurate perception
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of children’s weight, because without recognition it is unlikely that parents will modify the
children’s lifestyle or commit to behavioural interventions [13,31,32]. Parental satisfaction
with the child’s weight is related to the internalisation of weight ideals in children and their
involvement in eating disorders [15,25,26,28-30], hence the reason why there is a need for
a tool to assess this issue.

The literature suggests that non-growth-chart-based approaches should be considered,
and given the fact that parents tend to determine child weight status via visual assess-
ments [8,33], the use of a visual tool could improve the assessing parent perception and
satisfaction. Also, a visual tool may have potential for interventions aimed at improving
parental recognition of childhood overweight and obesity. A fast and reliable tool with
images that correspond to a specific Body Mass Index (BMI) is required, so that parents can
make a visual comparison and thus avoid subjective evaluations through words. Moreover,
there are no visual scales created using the IOTF cut points [34], a measure used worldwide
to identify child weight status, so that it could be used in different countries. There are
some visual scales created about schoolchildren’s self-perception of body image, but there
are no parental visual scales about children weight, to the best of our knowledge. The
MapMe Body Image Scales (BIS), created in the United Kingdom (UK), was chosen, and
presents visual images of children aged 4-5 and 10-11 years ranging from underweight to
very overweight. They are the first sex- and age-specific BIS of children, based on British
growth reference (UK90) criteria [31]. These scales were designed as part of the MapMe
Tool used in the MapMe study of parent perceptions and child weight outcomes. MapMe
is an intervention that includes both the BIS and supporting information on healthy eating,
physical activity and sources of support. We considered that the above scales could be
useful in assessing parents’ perception of their children’s weight in general, not only in
relation to the intervention for which they were designed [16].

In Spain, parents” perception of their child’s weight status has been the subject of
research through the Spanish National Health Surveys [22]. Parents provide their child’s
weight and height and are asked to judge their weight status. A potential weakness in
this approach is that there is no way to verify the accuracy of the values given for the
child’s height and weight, and therefore the accuracy of the weight categorisation. Parental
satisfaction of child weight has not been the subject of research in Spain, to the best of
our knowledge. There is no visual scale that measures the perception and satisfaction
of the weight of children in Spain, one approach requires a cross-cultural adaptation of
the MapMe BIS from the UK [33,35-37]. Considering the above, the main objective of
this study was to adapt and validate the BIS from the MapMe Tool, using the IOTF cut
points, for children aged 10-11 years old in Spain. The secondary objective was to know
parental perception and satisfaction of children’s weight. In addition, the questions that
the authors of MapMe Tool used to assess its impact were added. This study set out to test
the following hypotheses:

- The correlation between the parental perception of their child’s weight status using
the adapted MapMe BIS and the objective measures of child weight status (BMI, Body
Fat Percentage (BFP) and Waist Circumference (WC)) will be high.

- This correlation will be greater than between the other perception questions (verbal
and analogical) and these weight status variables.

- Parental perception of their child’s weight status using the adapted BIS will be more
strongly correlated with the objective measures of child weight status than parental
satisfaction with their child’s weight status.

2. Materials and Methods
2.1. Study Design

Transcultural adaptation and validation of the MapMe BIS were conducted through a
cross-sectional study.
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2.2. Participants

This study was carried out with children aged 10 and 11 years enrolled in schools in
the city of Albacete, Spain, and their parents. Children aged 10-11 years and their parents
were invited to take part: participation involved the children being measured and the
parents signing the consent form and completing the MapMe BIS. The inclusion criteria
were as follows: 10-11 year-old children who could be measured without problems (i.e.,
could stand un-aided) and the completion of a signed written consent form by parents. The
exclusion criteria were not having signed written consent, not being able to be measured,
and ages different than 10 and 11 years.

318 children were invited to participate. A final sample of 155 children was achieved.
This was due to:

- Atotal of 4 individuals were excluded from the study due to being outside of this age
group, one for not being able to be measured due to a mobility problem.

- Atotal of 117 children did not provide signed parental consent.

- A total of 41 parents did not complete the questionnaire or answered only some of
the questions.

A subsample of 54 participants was included in the test-retest reliability assessment.
The test-retest version of the tool was completed by 49 parents, whose children were boys
in 24 cases and girls in 25 cases.

2.3. Procedure

Six public schools in the city of Albacete, Spain, were selected through cluster sampling
to recruit participants. To ensure socio-economic diversity, the schools were located in five
different districts of the city. The participants in this study were recruited from January to
April 2019. Data collection was carried out in school facilities from May to June 2019.

The Department of Education, Culture and Sport of the Council of Communities of
Castile-La Mancha supported this project. They sent a letter to schools to inform them
about the study. Researchers visited each school and briefed schools’ principals and tutors
with regards to all of the study details and the confidentiality of the data, and permission
was obtained to carry out study procedures in the selected schools. Upon the agreement of
tutors to support the study, children were asked to participate by classroom-by-classroom
briefings. Information sheets and consent forms were given to tutors, who were responsible
for distributing those documents to families via their children’s school bag requesting
parental completion. Parents were offered a meeting to resolve doubts in the information
sheets. Only one parent’s group from a school reported doubts, which were resolved in a
meeting. On information sheets was detailed that children had to return the consent form
and the completed parental questionnaire (adapted BIS and questions described below) on
the measurement day.

Another copy of the BIS and questionnaire was re-administered to parents in the same
way after 10-15 days to assess the test-retest reliability.

The study protocol was approved by the Human Research Ethics Committee of the
Hospital of Albacete. The participants’ right to anonymity was complied with.

2.4. Instruments
2.4.1. Anthropometric Measures

All measurements were taken under standardised conditions, with two non-consecutive
measurements completed by the same researcher.

e  Weight: In kilograms, using a TANITA® BC-418 MA bioimpedance scale.
e  Height: In centimetres was measured using a SECA® 222 wall height rod.
o  Weight status: based on BMI as per the IOTF criteria.

2.4.2. Gold Standard Measures for Validation
e  BMI: Calculated as “weight (kg)/ (height (m)?)”
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e  BFP: determined by TANITA® BC-418 MA bioimpedance scale.
WC: Measured using a flexible tape at the midpoint between the iliac crest and the
last rib.

2.4.3. Parental Questionnaire

The parental questionnaire was used to assess the parental perception and satisfaction
with child weight. It consisted of adapted MapMe BIS and of four questions: two questions
referred to the adapted MapMe BIS, and two added questions without these images. These
questions are the same ones that were used to assess the impact of the MapMe intervention
in UK.

One of the questions which referred to the adapted MapMe BIS was about parental
satisfaction with child weight and another one about parental perception of child weight.
The other two were a categorical question and a visual analogue scale, regarding parental
perception of child weight. The difference between these two questions is that the cate-
gorical question is discreet, and the visual analogue scale is continuous. In addition, the
categorical and visual analogue scale questions were used to verify the concurrent validity
of the adapted MapMe BIS.

o Adapted MapMe BIS: it was based on the original body images of children created by
Jones et al. [31] using British growth reference (UK90) criteria. These body stimuli were
based an analysis of 388 3D scans of children aged 4-5 and 10-11, to produced anatomi-
cally accurate illustrations of UK child weight categories [31]. For the validation in Spain,
the images were modified to illustrate the IOTF criteria, a measure used worldwide to
determine child weight status [34]. For the creation of the original tool in the UK, a total of
12 qualitative sessions were held with parents and childhood obesity health professionals.
The result was a sex- and age-specific BIS from two angles: front and profile. Following
the format of the original BIS [31], the adapted MapMe BIS was composed of seven
different bodies which correspond to seven weight categories: (A) underweight; (B) lower-
healthy weight; (C) mid-healthy weight; (D) upper-healthy weight; (E) overweight, (F)
lower-very overweight and (G) upper-very overweight. For the analysis, these categories
were grouped into four subcategories as per the IOTF: A and B for underweight, C and D
for healthy weight, E and F for overweight, and G for obesity.

e  Question referred to adapted MapMe BIS: in the first question, called visual perception
scale, parents had to choose which of the body shapes best represented their child; the
second question, called visual satisfaction scale, analysed satisfaction or dissatisfaction,
by asking the parents which image they would like their child to look like/to resem-
ble/seem. These two questions create two variables: perception, that could be correct
(if the weight category of the figure coincides with the child’s objectively measured real
weight status measured by us) or incorrect (if the weight category of the figure does
not coincide with the child’s objectively measured weight status); and satisfaction, that
could be satisfied (if the figure chosen coincides with the figure chosen for the visual
perception scale of perception), or unsatisfied (if the figure chosen does not coincide
with the figure chosen for the visual perception scale if the figure is over or below the
perception’s figure).

e  Perception based on categorical question: This perception question, with four categorical
response options, asked the following question: “How would you describe your child’s
current weight at the moment?: underweight, normal weight, overweight or obese” [38].

e  Perception based on visual analogue scale: The other perception question had a visual
analogue scale response option, consisting of a 10 cm line with one aspect being
‘extremely underweight’, and the other aspect being ‘extremely overweight’. Parents
had to specify the position along the line which best described their child’s weight.

2.4.4. Transcultural Adaptation of the Questionnaire

o  The inverse translation method was applied to the questions used to assess the impact
of the MapMe intervention by specialised English translators. Two bilingual specialists
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translated the parental questionnaire into Spanish and a native English speaker with
Spanish language knowledge carried out an inverse translation. The three translators
compared the inverse translation with the original version to determine the degree of
semantic and cultural equivalence. Content validity was assessed using the Delphi
method, by a team of experts which was composed of 2 paediatricians, 3 paediatric
nurses, 1 school nurse, and 2 child psychologists.

e  The final version of the questionnaire (adapted BIS and additional questions) was admin-
istered to 10 mothers as a pilot comprehension test of the instrument, and no problems
were reported. No one proposed any changes, all agreed with the figures of the scale
(hair, eye, and skin colour) and considered that it correctly represented the BMI.

2.5. Statistical Analysis

The IBM SPSS Statistics programme (Version 24.0) was used for data analysis. First, the
descriptive characteristics of the study sample were analysed. The significance level was
set at p < 0.05. Descriptive statistics of the quantitative variables are presented as the mean,
standard deviation, range and confidence interval at 95%. To assess test-retest reliability, the
same questionnaire was administered to a subsample after ten days to analyse sensitivity
by the intraclass correlation coefficient (ICC) with an ICC value above 0.8 considered good
reliability and 0.9 excellent reliability [39]. To assess the criterion validity of the adapted
MapMe BIS, correlations were analysed between the visual perception scale score and the
three criteria that evaluated objective child weight status: the child’s BMI, BFP and WC;
and with the two further perception questions analysed using ANOVA. Tukey’s HSD Test
for multiple comparisons was then used to compare the mean value of these variables by
sex. The relationship between the visual perception scale, the visual satisfaction scale and
their association was studied. Correlation was used to determinate the relationship between
parental satisfaction according to the chosen image (adapted BIS), objective weight status and
objective measure. It was analysed when the answer was “unsatisfied’ i.e., when the parent
chose a figure which did not coincide with the figure chosen for the visual perception scale.

3. Results

Table 1 shows the descriptive characteristics of the sample by age, sex and weight
status. The sample was composed of a total of 155 children, where 87 were 10-year-old
(56.1%) and 68 11-year-old. There were 77 boys (49.7%) and 78 girls (50.3%). Researchers
measured the children and classified their weight status following the IOTF criteria. There
was a total of 18 children classified as underweight (11.6%), 95 as healthy weight (61.3%),
32 as overweight (20.6%) and 10 as obese (6.5%). As shown in Table 2, score ranges, means
and standard deviations for each variable were calculated. BMI, BFP and WC of the sample
by sex are shown in Table 2, that shows that girls had higher BFP scores than boys, whereas
they had lower mean WC. There were only significant differences by sex for BFP (IC.95,
p =0.005) and WC (IC.95, p = 0.044).

Table 1. Descriptive characteristics of the sample by age, sex and weight status.

n %
Age (years) 10 87 56.1
11 68 43.9
Sex Male 77 49.7
Female 78 50.3
Weight status Underweight 18 11.6
Healthy weight 95 61.3
Overweight 32 20.6

Obese 10 6.5

Total 155
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Table 2. Body mass index, body fat percentage and waist circumference of the sample by sex.

Male Female Total Sig
Age (years) 10 46 41 87 0.371
sely 11 31 37 68
0.528
Underweight 12 6 18
. Healthy weight 45 50 95
Weight status Overweight 14 18 32
Obese 6 4 10
Mean SD Mean SD
BMI 18.91 3.68 18.73 3.27 0.750
Body fat 19.33 7.41 22.78 7.65 0.005 *
percentage
_ Waist 67.75 8.75 65.06 7.69 0.044 *
circumference

Body mass index (BMI); body fat percentage (BFP); waist circumference (WC), Standard deviation (SD). CI 0.95,
sig p < 0.05 *.

Table 3 shows the relationship between objective child weight status and the parents’
perception of their child’s weight status using the adapted MapMe BIS (visual perception
scale). This table shows the lack of agreement between the figure chosen by parents in the
perception question using the adapted MapMe BIS and the child’s weight status according
to an objective measurement (BMI). Other relevant data was the parental satisfaction of
the child’s weight by weight status, which is shown in Figure 1. As can be discerned in
the figure, the parental satisfaction variable was classified into three options: satisfied,
unsatisfied (preferring a lower figure) or unsatisfied (preferring a higher figure). This
figure shows that dissatisfaction with normal weight is lower. This dissatisfaction with
normal weight is shared by parents who prefer their children to be in a high or low category.
Moreover, parental dissatisfaction is higher in children classified with obesity than with
underweight and overweight.

Table 3. Relationship between actual weight status and category of parental weight perception
(adapted BIS) 1 (%).

Visual Parents

Perception of Their Objective Weight Status
Children Body Weight
. Normal .
Underweight Weight Overweight Obese Total
Underweight 12 13 0 0 25
66.7 13.7 0 0 16.1
Normal weight > 57 3 0 65
27.8 60.0 9.4 0 41.9
Overweight ! % z 4 53
5.6 26.3 719 40 342
0 0 6 6 12
Obese
0 0 18.8 60 7.7
18 95 2 10 155
Total 3 >
100 100 100 100 100

x? = 124.625, sig 0.000.
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W Satisfied M Unsatisfied (prefer a lower figure) M Unsatisfied (prefer a higher figure)

Figure 1. Parental satisfaction of child weight by weight status.

3.1. Test-Retest Reliability

The test-retest reliability coefficient was calculated using a subsample of 49 parents
who completed the questionnaire again 10 days later. A total of 54 parents were invited
to participate but five (5) did not complete the questionnaire. The intra-class correlation
coefficient (ICC) was 0.934.

3.2. Criterion Validity

A one-way ANOVA was carried out to compare the relationship between parental per-
ception using the adapted MapMe BIS, and the three variables objectively assessing weight
status: BMI (F: 49,661, sig: 0.000), BEP (F: 56.006, sig: 0.000) and WC (F: 34.981, sig: 0.000) as
dependent variables, by sex. All three variables showed a statistically significant difference
between at least two groups.

Tukey’s HSD Test for multiple comparisons identified that the mean value of percep-
tion was significantly different between all categories of weight status in the three variables
in boys at p < 0.05. It is important to note that parents distinguished two categories in
girls in parental perception variable using the adapted BIS: underweight and normal
weight; and overweight and obesity. There were only significant differences between under-
weight and weight in body fat percentage, in the other categories parents distinguished the
two aforementioned groups.

Differences in the mean score of the variables BMI, BFP and WC by actual weight
status categories, by sex, are shown in Table 4. A higher weight status category was
significantly associated with a higher mean of the three ponderal variables.

Table 4. Mean score of the variables BMI, BFP and WC by actual weight status categories, by sex.

Male Female
BMI BFP WC BMI BFP WC
Underweight 14.37 10.96 59.51 14.26 10.57 56.46
Healthy weight 17.89 17.49 65.09 17.38 20.24 61.87
Overweight 22.77 26.37 76.62 22.28 30.71 73.91
Obese 26.66 33.40 83.42 26.34 37.21 77.92

p = 0.000 for all variables (BMI, BFP, and WC) by sex.
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3.3. Concurrent Validity

Table 5 shows correlations between all questions on the parental questionnaire, ob-
jective weight status variables and actual weight status controlled by sex and age. The
correlation between the visual perception question using the adapted MapMe BIS with
all weight status variables was higher than the categorical | and visual analogue scale
perception questions.

Table 5. Correlations between categorical, visual analogue scale and visual questions of parental
perception, parental satisfaction question, objective weight status variables and actual weight status
controlled by sex and age.

. Visual . . . .
Categorlcal Analogue VlSllfil Satlsfac.tlon BMI BEP WC Weight
Question Scale Question Question Question Status
Categorical question 1.000 0.561 0.673 0.256 0.724 0676  0.682 0.705
Vs‘z‘;ael :E:slzi‘r‘le 0.561 1.000 0.461 0.229 0.431 0393  0.429 0.398
Visual 0.673 0.461 1.000 0.582 0776 0792 0747 0.717
question
Satisfaction question 0.256 0.229 0.582 1.000 0.417 0434 0423 0.407
BMI 0.724 0.431 0.776 0.417 1.000 0921  0.909 0.903
BFP 0.676 0.393 0.792 0.434 0.921 1.000  0.870 0.827
WC 0.682 0.429 0.747 0.423 0.909 0.870  1.000 0.784
Vs\gi};t 0.705 0.398 0.717 0.407 0903 0827  0.784 1.000
p <0.05 all variables.

As shown in Table 6, the visual scale resulted in a higher percentage of parents correctly
perceiving the weight of their underweight, overweight and obese children when compared
to the categorical and visual analogue scale questions.

Table 6. Percentage of correct parental perception of child weight status by objectively measured
child weight status and question type. 1 (%).

% Correct Perception Underweight Healthy Weight  Overweight Obese

Categorical question 50.0 90.5 59.4 10

Visual analqgue 33.3 92.6 28.1 10
scale question

Visual perception question 66.7 60 71.9 60

(adapted MapMe BIS)

3.4. Satisfaction Visual Scale

The validation of the satisfaction visual scale was carried out through correlation
with the perception scale, as there was no satisfaction categorical question. Satisfaction
behaviour was likewise studied with gold standards and visual analogue scale perception
questions. The correlation of the satisfaction questions was lower than the correlations
of visual perception questions with all variables. There was no statistically significant
difference in parental satisfaction by sex.

4. Discussion

The objective of this study was to adapt and validate the MapMe BIS for determining
parental perception of child weight in Spain. It is the first time when MapMe BIS has
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been validated for use in other than English language. This scale has been previously
designed in the UK for use in an intervention aiming to prevent childhood overweight
and obesity. In this modified version, we added four questions about parental perception
and satisfaction with their child’s weight. The results indicate that the scale has good
psychometric properties. Regarding reliability, the test-retest ICC was greater than 0.9,
which is considered to be almost perfect by some authors [39-41], indicating satisfactory
temporal stability. In terms of criterion validity, the ANOVA showed significative differ-
ences between the different weight status categories of the modified BIS and the objective
weight measures (BMI, FBP and WC). Additionally, the results showed that the adapted
MapMe BIS is a more suitable method for assessing parental accuracy perception of the
weight of 10-11-year-old children in the Spanish population, compared to categorical and
visual analogue scale perception questions.

As outlined in the introduction, it is important to develop a visual scale for the assess-
ment of parental classification of child weight status and to analyse parental satisfaction of
child weight status in Spain. The incidence of overweight and obesity levels in childhood
has increased, and parents play a crucial role in addressing this issue. One of the most
challenging problems is the parents’ failure to identify childhood overweight and obesity
and so take action and/or seek professional help. This study found that 36.8% of the sample
misperceived their child’s weight using the adapted BIS. Children classified as obese were
perceived accuracy in 60% of cases, and the rest was classified as overweight. Furthermore,
26.3% of parents tend to misclassify their children when they have a normal body weight.
This fact emphasized the necessary parental education about body weight and the need to
improve parental perception, even when children have a normal weight. Categorical and
visual analogue scale questions are more accurate when examining responses from parents
with healthy weight children. However, parents’ perception using the adapted BIS has
a higher accuracy rate when examining responses from parents with underweight, over-
weight and obese children. This is interesting given that the main issue is the misperception
of these weight statuses. While the correct perception of healthy weight is important, it
may not be as crucial as the other weight categories, as children in those categories require
changes in their lifestyles.

This scale has many advantages, one of which is its objectivity compared to other scales
that rely solely on subjective evaluations. It is a visual scale that allows parents to classify
their child based on visual comparisons rather than categorical descriptors. This can be
particularly useful because parents may not understand the differences between the various
weight status categories described by words but can more easily compare their children to
the image on the scale. Parents’ ability to recognize overweight or obese children is limited,
possibly due to the use of visual assessments and comparisons with other children, which
can be influenced by personal, cultural, and social factors. Objective measures, such as
BMI, should be used instead. The study results confirm that the correlation between the
adapted BIS and the variables of the children’s objective weight is stronger than that of the
other perception questions (categorical and visual analogue scale). This indicates that this
scale is more accurate than the other perception questions with which it was compared.

Additionally, the images on the scale were created by averaging 3D scans of real chil-
dren classified in each weight status category to provide an accurate visual representation.
It may also be beneficial to visualise the thickness of the arms, legs and abdominal area since
the scale is 3D and allows for both a front and profile view. The validation of the adapted
BIS was compared to gold standard variables, and anthropometric data measurements
were conducted to avoid self-reported measurement biases. In the original MapMe BIS,
images were created based on the UK90 criteria [42]. In our validation, we modified the
images to conform to the IOTF criteria [34]. Once validated, these images could be used in
other countries.

Additionally, this parent questionnaire is simple to administer and complete, and
can be used in both paper and digital formats. It could be suitable for managing and
identifying overweight/obesity in primary care and monitoring children’s lifestyles. It
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could be included in national epidemiological surveys or completed by children to explore
self-image and self-assessment of body image [31]. Another potential use could be an
intervention to improve parental perception, as assessed by the original authors of the
MapMe BIS [16]. A study was conducted to verify the effectiveness of an intervention
using the MapMe BIS to improve parental perception of overweight and very overweight
children. The study aimed to reduce age-relevant BMI z-score 12 months post-intervention.
It was found that the BMI z-score decreased at 12 months, but there was no direct evidence
of improvement in the parents’ ability to correctly categorise the child’s overweight status.
Future research is required to investigate interventions using the body scales and their
effectiveness in supporting improved BMI z-score [16]. These results could conclude that
the BIS is a useful tool for evaluating parental perception.

This study has identified other interesting issues. The ANOVA showed significant
differences between the different weight status categories of the adapted BIS and BMI,
BFP and WC. These differences were observed by sex. A post hoc test revealed significant
differences between all categories (underweight, normal weight, overweight and obese) for
all objective weight variables in boys. These findings suggest that parents could use the
scale reliably for all weight statuses in boys. However, our findings suggest that the parents’
perception of girls differed. No differences were found between underweight and normal
weight, and neither between overweight and obesity for this group. Interestingly, parents
distinguished between the two weight categories: one for the two lowest categories and
another for the two highest. These results may be due to concerns about the girls’ image
or weight. Overweight is a concern for parents, not only in the case of obesity, especially
with regards to boys. Certain studies have shown that parents tend to pay more attention
to the weight of boys more than girls [13,43,44]. This could be due to sex differences in
body composition, but there are also social norms that view boys with larger and athletic
bodies as having a physical advantage, while girls may be pressured to have a smaller body
size [13,43,44]. This situation may cause boys to be more likely to abstain from food if they
are overweight or obese, and girls to idealize a smaller body size, putting them at greater
risk of developing an eating disorder [13,43,44].

As previously mentioned, the most precise question on the parental questionnaire
used in this study was the visual perception question (using the adapted BIS), followed
by the categorical question and then the visual analogue scale question. Consistent with
the hypothesis, the correlation between satisfaction and BMI, BFP, and WC is lower than
the correlation between perception and BMI, BFP, and WC. This is because satisfaction
does not measure the perception of the child’s weight, but rather represents an ideal.
Since satisfaction is an ideal construct and has been compared to objective measures, it is
important to note that anything based on an ideal may differ from a more biometrically
accurate representation. The hypothesis was that parents whose children’s weight was
classified as obese would have lower satisfaction than those with other weight statuses.
Our observations indicate a negative correlation between satisfaction and child weight
classification. Parents of healthy weight children reported higher satisfaction levels, with
74.7% expressing satisfaction, compared to only 10% of parents of obese children. Parents
who classified their children’s weight as healthy, regardless of the accuracy of their percep-
tion, were more satisfied than parents of underweight, overweight, or obese children who
accurately or inaccurately classified their children’s weight.

Limitations include the fact that the study was carried out in schools from Albacete.
However, this population is typical of the school population in the rest of Spain, which
allows for the results to be extrapolated more widely. Additionally, as this is the first
time the scale has been adapted and validated in another culture, these results cannot be
compared with a previous validation. Another limitation is the research design, which
might have been better suited to a longitudinal study to analyse predictive validity. The
sample size is relatively small, and this validation is only available for 10 and 11-year-
old children. These ages were chosen because obesity after puberty persists in adults in
40-70% [45], and it was considered that in an intervention, this age group would be better
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able to adopt healthy habits than younger children. Therefore, helping parents to recognise
weight problems would be more likely to lead to improved child weight status. However,
further research is required to create and validate figures for other age groups.

It is important to mention the non-response rate, approximately 50%, in these surveys.
Specifically, there were more individuals who did not answer the satisfaction question
compared to the perception question. This could be due to the controversial and perhaps
fraught nature of parental satisfaction regarding their child’s weight. Another possible
explanation could be that parents did not understand the difference between the perception
and the satisfaction question. However, a pilot comprehension test and Delphi method of
the instrument were conducted, and no issues were reported. Additionally, the final sample
is within the usual size range for validation studies [46] and it is considered sufficient for
this specific study given that the scale has only 4 items and no factor analysis is required.

5. Conclusions

In conclusion, the adapted BIS is a useful visual scale for identifying parental misper-
ception of weight status in 10- and 11-year-old children in Spain and it seems to function.
This study has validated an adapted version of the BIS, which has good psychometric
properties. This scale would be widely for use in public and clinical health practice, as well
as being an aid for future scales. This validation could be useful for future research studies
comparing children from Spain and the UK.
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