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Abstract
Objective: To assess the validity of self-reported height and weight by parents of
4-year-old children and subjective weight perception.
Design: Descriptive cross-sectional study.
Setting: Paediatric population living in the Autonomous Community of Madrid.
Participants: Children born in 2008–2009 examined at 47–59 months of age. Data
were collected by paediatricians of the Madrid Primary Care Physicians Sentinel
Network. Parents reported weight and height data. Prevalence of weight status
categories was calculated using WHO and International Obesity Task Force
(IOTF) reference criteria. Sensitivity, specificity and positive predictive value
(PPV)were estimated. The appraisal of their child’s weight perception and parental
misperception were assessed.
Results: For 2914 children, reported height was underestimated by −1·38 cm,
weight by −0·25 kg and BMI was overestimated by þ0·41 kg/m2 on average.
The prevalence of obesity estimated with reported data was 2·7 times higher than
that calculated with measured data (16·2 v. 6·0 %) according toWHO classification,
and 3·6 times higher with IOTF classification. Sensitivity to identify obesity was
70·5 %, specificity was 87·3 % and PPV was 26·2 % (WHO classification). Half of
the parents of pre-schoolers with obesity failed to identify their child’s weight
status. Parental misperception among children classified as having overweight
or obesity reached 93·0 and 58·8 %, respectively.
Conclusions: Parents underestimated children’s height and weight, leading to an
overestimation of the prevalence of obesity. Small inaccuracies in reported
measures have an important effect for the estimation of population prevalences.
Parents’ report of child weight status is unreliable. Parental awareness and
acknowledgement of child weight status should be improved.
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Excess of weight at a young age is an important risk factor
for overweight/obesity in adolescence and adult age(1,2)

and increases the likelihood of early morbidity and
mortality(3,4). The prevalence of overweight and obesity
in children and adolescents has become a public health
problem in developed countries. Their estimated preva-
lence is about 20 % in the WHO European Region(5).

Routine surveillance of overweight and obesity is
essential to assess population changes and trends, and to
evaluate the success of policies aimed to reduce the excess
of weight in childhood and eventually bring to a halt to
the ongoing obesity epidemic. Reliable data are crucial
to estimate accurate prevalences of overweight and obesity
and to allow comparisons. Measured weight and height
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would be the gold standard for surveillance, as for example
in the Childhood Obesity Surveillance Initiative (COSI)
established in 2006 by the WHO Regional Office for
Europe to monitor changes in overweight in children
between 6 and 9 years of age(6). However, a recent review
of studies reporting on overweight and obesity prevalence
in children aged 0–5 years in the WHO European Region
member states showed the need for an increased range
of coverage and quality of data in surveillance on over-
weight and obesity in this age group(7).

However, measurements are expensive and they do
not always have the desired availability or frequency.
Parent-reported data can be an affordable alternative,
and they are commonly used in population surveys, but
published studies have shown poor accuracy of these
measures. This effect seems to be even greater among
the youngest. The obesity prevalence based on the
parental-reported weight and height obtained by two
national health surveys in the USA in the last decade
was overestimated by a factor of 5 for children aged
2–3 years and by a factor of 3 for children aged
3–7 years(8). Accordingly, the use of parental-reported
height and weight and calculated BMI was discarded for
children younger than 10 years(9). Nevertheless, the
Spanish National Health Survey (SNHS) keeps using
reported measures and recently published the 2017 results,
with an estimated prevalence of 12·0% for overweight and
19·9% for obesity in children 2–4 years of age(10).

Parents’ ability to identify their child’s overweight status
has been also questioned in different studies. Pooled results
from a systematic review found that 62·4 % of children with
overweight were incorrectly perceived as having normal
weight by their parents, with a higher misperception
among parents with children aged 2–6 years(11). Potential
for success in overweight and obesity prevention may lie
with family-based interventions. Parental misperceptions
of overweight and associated health risks constitute unfav-
ourable conditions for preventive actions(12).

There is little evidence about the potential deviation of
anthropometric data provided by parents of pre-schoolers
in Spain and the bias that could produce in the prevalence
of overweight and obesity estimated with them. These
population prevalences are usually calculated with
reported measures collected by surveys, and without
objective measures to compare or any validation. Their
inaccuracy could lead to biased results that even could
affect some weight status categories more than others. In
regard to parents’ weight perception, up to 60·8 % failed
to recognize excess weight in their children according
to the 2006–2007 SNHS (using reported measures as
reference, since objective height and weight are not col-
lected in this survey), rising to 71·4 % in the 2011–2012
SNHS(13). It would be necessary to compare parents’
weight perception with the objective measures of the
children to assess the accuracy of that appraisal and the
extent of weight status misperception.

The objective of the present study was to assess the
validity of height, weight and subjective weight perception
reported by parents of 4-year-old children and the accuracy
ofoverweight/obesity classificationbasedon that information.

Methods

Design and study population
This is a descriptive cross-sectional study. The data were
drawn from the Longitudinal Childhood Obesity Study
(ELOIN), a population-based children’s cohort in the
Autonomous Community of Madrid, Spain. That study
started in 2012 and aims to describe the prevalence and
variations in childhood overweight and obesity, ascertain-
ing their association with sociodemographic and lifestyle
factors, as well as their impact on health. The design and
characteristics of ELOIN have already been described
elsewhere(14). Inclusion criteria were being born between
January 2008 and November 2009 and being registered
in the health-care database with one of the thirty-one
paediatricians who were part of the Madrid Primary Care
Physicians Sentinel Surveillance Network(15). To ensure
proportional distribution by socio-economic level of
the assisted population, fourteen strata are defined
according to sociodemographic variables that characterize
the health areas (first-stage units). This guarantees the
representativeness at regional level of the population
assisted by the network. Participation in the study was
offered via letter to parents of children who reached
the age of 4 years between 2012 and 2013. Data of children
examined at 47–59 months of age were included in the
analysis.

Measures

Height and weight reported by parents
Parents of children who attended the paediatric revision
consultation scheduled for the age of 4 years in the
primary-care health centre were asked to report the current
height and weight of their child (see online supplementary
material, Supplemental Table S1).

Height and weight measured by professionals
A physical examination was performed on the children.
Paediatricians were previously trained to obtain standard-
ized measurements of weight and height. Weight was
measured using a digital scale and height was measured
using a telescopic stadiometer (SECA model 220, precision
0·1 kg and 1mm, respectively). Two measurements of
height (without shoes) and two of weight (in underwear)
were obtained and registered in the electronic clinical
record (recorded in centimetres and in kilograms with
one decimal, respectively). The mean of the two measure-
ments was used for the analyses. BMI, both for reported
and for objective measures, was calculated with the
formula: kg/m2.
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Parents’ perception of child’s weight status obtained by
telephonic survey
In the following weeks, a telephonic questionnaire was
applied to those parents who agreed to participate in the
ELOIN cohort, gathering information on sociodemographic
characteristics, dietary patterns and lifestyles. Parents’
visual perception of the child’s weight status was assessed
with the question ‘Compared to children of the same age,
how do you think is your child?’, with a five-option answer:
‘I think he/she is fat’, ‘I think he/she has excessive weight’,
‘I think he/she has a normal weight’, ‘I think he/she is a little
thin’ and ‘I think he/she is thin’.

Data analyses

Cleaning of reported data
Records with biologically implausible values for reported
height and weight and calculated BMI were excluded,
according to the WHO exclusion criteria (Z-score for
gender-specific weight-for-height <−4·0 or >þ5·0, height-
for-age <−5·0 and >þ3·0, and weight-for-age <−5·0 and
>þ5·0). A total of four weights and thirty-one heights were
discarded as biologically implausible values (0·1 and 1·0 %,
respectively). Of the 2931BMI calculatedwith the remaining
reported measures, seventeen were also discarded as
biologically implausible values (0·6%).

Comparisons between reported and measured data
The mean absolute and relative differences between
reported and measured height, weight and BMI were
calculated. To assess agreement between reported and
measured height, weight and BMI, intraclass correlation
coefficients were estimated.

Categorization of weight status based on reported and
measured data
The WHO growth charts for 2006 and the cut-off points of
the International Obesity Task Force (IOTF) for 2000 were
used to assign BMI categories. Based on the reported
and measured children’s weight and height, the weight
categories were calculated by sex. Using the WHO
criteria(16), BMI Z-scores were calculated according to child
growth standards for those aged 60 months or younger.
Thereby, participants were classified into four categories
by BMI Z-score: obesity (>þ2); overweight (>þ1 and
≤þ2); normal weight (≥−2 and ≤þ1); and low weight
(<−2). The extended IOTF BMI cut-offs proposed by
Cole et al.(17,18) to classify children aged from 2 to 18 years
were used, with the interpolated biannual values.

Comparisons of weight status categories based on
reported and measured data
We compared prevalence of weight status (obesity/
overweight/normal weight/low weight) based on mea-
sured and reported data. The kappa test with quadratic
weighting was used to determine the agreement between
the weight status assigned through reported v. measured

anthropometric data. The degree of misclassification that
resulted from using reported measures was assessed.
Sensitivity (children with overweight or obesity according
to reported and measured data/children with overweight
or obesity according to measured data), specificity
(children without overweight or obesity according to
reported and measured data/children without overweight
or obesity according tomeasured data) and positive predic-
tive value (PPV; children with overweight or obesity
according to reported and measured data/children with
overweight or obesity according to reported data) were
calculated.

Parental misperception
For the assessment of parents’ visual perception of
their child’s weight status, the parental misperception
was defined as follows: childrenwith overweight or obesity
according to their measured height and weight but
described by their parents as ‘normal weight’, ‘a little thin’
or ‘thin’. Children described as ‘fat’ or ‘having excessive
weight’ were excluded from the definition of parental
misperception.

The data were analysed using the statistical software
package IBM SPSS Statistics version 22.

Results

In total, 2914 of the 4571 children screened at age 4 years
had valid height and weight both reported and measured,
representing a response rate of 63·7 %.

Comparisons between reported and measured
data
On average, child height was underestimated by 1·38 cm
and weight by 0·25 kg (Table 1). Overall, BMI was
0·41 kg/m2 higher when based on reported v. measured
height and weight. The bias in BMI was larger for boys,
due to a greater deviation of the reported height: the mean
absolute differences between reported and measured
height were −1·56 cm for boys v. −1·19 cm for girls, and
the mean relative differences were −1·50 and −1·16 %,
respectively. For weight the absolute differences were
−0·23 kg for boys and −0·27 kg for girls (relative
differences of −1·34 and −1·58 %, respectively), and
for BMI the absolute differences were þ0·46 kg/m2 for
boys and þ0·34 kg/m2 for girls (relative differences of
þ2·92 and þ2·18 %, respectively). Nevertheless, these
differences by sex were not statistically significant. There
was no difference between BMI Z-scores estimated with
reported and measured data for girls, meanwhile for
boys the BMI Z-score estimated with reported data was
significantly higher.

When children’s weight status was categorized
according to the WHO or IOTF classification, a significant
underrating of height was detected in all groups except
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those with low weight according to the WHO classification
(see online supplementarymaterial, Supplemental Table S2).
This deviation was proportionately greater among chil-
dren with obesity. Weight was significantly underesti-
mated in children with overweight and normal weight,
and among girls with obesity, according to the IOTF
classification. A significant overestimation of BMI was
appreciated in all categories except for low weight when
the WHO classification was used, and in children with
normal weight when the IOTF classification was used.
By weight category, there were no statistically significant
differences in the inaccuracy of height, weight or BMI,
except in the height of girls classified as ‘low weight’
according to the IOTF classification, when compared with
girls classified as ‘normal weight’.

Findings from intraclass correlation coefficients showed
moderate correlation between reported and measured
height: 0·543 (P < 0·01), 0·538 for boys (P < 0·01)
and 0·542 for girls (P < 0·01). The correlation between
reported and measured weight was the highest, 0·865
(P < 0·01), with good correlation both for boys and girls
(0·860 and 0·868, respectively). The intraclass correlation
coefficient between BMI calculated with reported and
objective measures was 0·512 (P < 0·01; 0·514 for boys
and 0·509 for girls).

Comparisons of weight status categories based on
reported and measured data
The prevalence of obesity estimated with reported height
and weight was 2·7 times higher than that calculated with
measured height and weight (16·2 (95 % CI 14·9, 17·6) % v.

6·0 (95 % CI 5·2, 6·9) %) according to the WHO classifica-
tion, and 3·6 times higher (12·1 (95 % CI 11·0, 13·4) % v. 3·3
(95 % CI 2·7, 4·0) %) when using the IOTF classification
(Table 2). The overestimation of the prevalence in the
extreme categories (obesity and low weight) was slightly
higher among boys. The agreement between the assigned
weight status through reported v. measured anthropometric
data was moderate–low, with a weighted κ coefficient of
0·405 (95% CI 0·371, 0·439) when using the WHO
classification and 0·350 (95% CI 0·313, 0·387) with the
IOTF classification.

The sensitivity of using reported height and weight
to identify obesity according to the WHO classification
was 70·5 (95 % CI 63·1, 77·1) %, specificity was 87·3
(95 % CI 85·9, 88·5) % and PPV was 26·2 (95 % CI 22·3,
30·4) % (Table 3). Thus, reported measures misclassified
29·5 % of children with obesity (32·3 % in boys and
26·5 % in girls). When using the IOTF classification, the
effect of misclassification with reported measures was
similar. By sex, the only statistically significant difference
was detected for PPV (39·3 % in girls v. 28·3 % in boys) with
the IOTF classification and grouping overweight and
obesity. The weight category assigned using reported or
objective measures was the same for 60·0 % of the children
when the WHO classification was used and 62·9 % with
the IOTF classification (Fig. 1). Using reported measures
27·5 % of children with overweight were classified as with
obesity (30·1 % with the IOTF classification), while in
39·6 % (40·8 % with the IOTF classification) the category
was underestimated. Among those children with normal
weight, 22·8 % were erroneously assigned to excess weight

Table 1 Mean parent-reported and measured anthropometric data in 4-year-old children, by sex. Autonomous Community of Madrid, Spain,
2012 (n 2914)

Parent-reported Measured

Absolute difference
(reported minus

measured)

Relative difference
(reported minus

measured)

Mean 95% CI Mean 95% CI Mean 95% CI % 95% CI

Mean height (cm)
Total (n 2914) 102·15 101·87, 102·43 103·53 103·37, 103·69 −1·38 −1·63, −1·13 −1·33 −1·58, −1·09
Boys (n 1486) 102·47 102·09, 102·84 104·02 103·80, 104·25 −1·56 −1·90, −1·22 −1·50 −1·83, −1·17
Girls (n 1428) 101·82 101·41, 102·23 103·01 102·79, 103·24 −1·19 −1·56, −0·82 −1·16 −1·52, −0·80

Mean weight (kg)
Total (n 2914) 16·79 16·69, 16·90 17·04 16·95, 17·13 −0·25 −0·32, −0·18 −1·46 −1·85, −1·06
Boys (n 1486) 17·02 16·86, 17·17 17·25 17·12, 17·37 −0·23 −0·33, −0·13 −1·34 −1·89, −0·78
Girls (n 1428) 16·56 16·41, 16·72 16·83 16·70, 16·96 −0·27 −0·36, −0·17 −1·58 −2·16, −1·01

Mean BMI (kg/m2)
Total (n 2914) 16·26 16·13, 16·38 15·85 15·79, 15·91 0·41 0·29, 0·52 2·56 1·86, 3·26
Boys (n 1486) 16·36 16·18, 16·53 15·89 15·81, 15·97 0·46 0·31, 0·61 2·92 1·97, 3·87
Girls (n 1428) 16·15 15·97, 16·34 15·81 15·72, 15·90 0·34 0·18, 0·51 2·18 1·14, 3·21

Mean BMI Z-score*
Total (n 2914) 0·39 0·31, 0·47 0·33 0·29, 0·37 0·06 −0·01, 0·12 – –
Boys (n 1486) 0·49 0·37, 0·60 0·37 0·31, 0·42 0·12 0·02, 0·12 – –
Girls (n 1428) 0·29 0·19, 0·39 0·29 0·24, 0·35 0·00 −0·10, 0·09 – –

Statistically significant differences are indicated in bold.
*No relative differences could be calculated due to measured BMI Z-score values equal to zero.
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(19·4 % with the IOTF classification). Of underweight
children, 55·6 %were correctly classified using the reported
measures (53·1 % with the IOTF classification). Findings
from the weighted κ test showed moderate agreement

between the weight status category assigned with reported
v. measured data (0·4048 (95 % CI 0·3708, 0·4387), P < 0·01
using the WHO classification; 0·3498 (95 % CI 0·3129,
0·3867), P< 0·01 using the IOTF classification).

Table 2 Prevalence of weight status estimated using parent-reported or measured height andweight, and prevalence ratio (PR), in 4-year-old
children, by sex and weight status classification. Autonomous Community of Madrid, Spain, 2012 (n 2914)

WHO classification IOTF classification

Parent-reported Measured

PR

Parent-reported Measured

PR% 95% CI % 95% CI % 95% CI % 95% CI

Total
Obesity 16·2 14·9, 17·6 6·0 5·2, 6·9 2·7 12·1 11·0, 13·4 3·3 2·7, 4·0 3·6
Overweight 16·8 15·5, 18·2 17·3 16·0, 18·7 1·0 12·7 11·6, 14·0 9·3 8·3, 10·4 1·4
Normal weight 56·9 55·1, 58·7 75·7 74·1, 77·2 0·8 61·3 59·6, 63·1 84·0 82·7, 85·3 0·7
Low weight 10·1 9·1, 11·3 0·9 0·6, 1·3 10·9 13·8 12·6, 15·1 3·3 2·7, 4·0 4·2

Boys
Obesity 18·0 16·1, 20·0 6·2 5·1, 7·6 2·9 12·4 10·8, 14·2 2·7 1·9, 3·6 4·6
Overweight 16·6 14·7, 18·5 17·7 15·8, 19·7 0·9 12·0 10·4, 13·8 7·9 6·6, 9·3 1·5
Normal weight 55·2 52·6, 57·7 75·3 73·1, 77·4 0·7 62·8 60·4, 65·3 86·7 84·9, 88·3 0·7
Low weight 10·3 8·8, 11·9 0·7 0·4, 1·3 13·9 12·6 11·0, 14·4 2·7 2·0, 3·7 4·6

Girls
Obesity 14·4 12·7, 16·3 5·8 4·7, 7·1 2·5 11·8 10·2, 13·6 4·0 3·1, 5·1 3·0
Overweight 17·0 15·1, 19·0 16·9 15·1, 19·0 1·0 13·4 11·7, 15·3 10·8 9·3, 12·5 1·2
Normal weight 58·6 56·0, 61·1 76·1 73·9, 78·3 0·8 59·7 57·2, 62·3 81·3 79·2, 83·3 0·7
Low weight 9·9 8·5, 11·6 1·1 0·7, 1·8 8·9 15·0 13·2, 16·9 3·8 2·9, 4·9 3·9

IOTF, International Obesity Task Force.

Table 3 Sensitivity, specificity and positive predictive value (PPV) of obesity and overweight using parent-reported
measures in 4-year-old children, by sex and weight status classification. Autonomous Community of Madrid,
Spain, 2012 (n 2914)

Sensitivity Specificity PPV

% 95% CI % 95% CI % 95% CI

Obesity
WHO classification
Total 70·5 63·1, 77·1 87·3 85·9, 88·5 26·2 22·3, 30·4
Boys 67·7 57·2, 77·1 85·4 83·4, 87·2 23·6 18·6, 29·1
Girls 73·5 62·7, 82·6 89·2 87·4, 90·8 29·6 23·5, 36·3

IOTF classification
Total 68·0 57·8, 77·1 89·8 88·6, 90·9 18·6 14·7, 23·1
Boys 70·0 53·5, 83·4 89·1 87·4, 90·7 15·1 10·3, 21·1
Girls 66·7 52·9, 78·6 90·4 88·8, 91·9 22·5 16·4, 29·5

Overweight
WHO classification
Total 32·9 28·8, 37·2 86·6 85·2, 87·9 33·9 29·8, 38·3
Boys 31·9 26·3, 37·9 86·8 84·7, 88·6 34·1 28·2, 40·4
Girls 33·9 27·9, 40·2 86·4 84·3, 88·3 33·7 27·8, 40·1

IOTF classification
Total 29·0 23·7, 34·8 88·9 87·7, 90·1 21·3 17·2, 25·8
Boys 28·2 20·3, 37·3 89·3 87·6, 90·9 18·4 13·0, 24·9
Girls 29·7 22·6, 37·5 88·5 86·6, 90·2 24·0 18·1, 30·6

Overweightþ obesity
WHO classification
Total 67·0 63·3, 70·4 77·3 75·6, 79·0 47·4 44·3, 50·6
Boys 66·9 61·8, 71·5 75·7 73·1, 78·1 46·4 42·1, 50·7
Girls 67·1 61·8, 72·0 79·1 76·6, 81·4 48·6 44·0, 53·2

IOTF classification
Total 66·4 61·4, 71·0 81·1 79·6, 82·6 33·8 30·4, 37·3
Boys 65·6 57·9, 72·6 80·4 78·1, 82·4 28·3 23·9, 33·1
Girls 67·0 60·4, 73·0 82·0 79·7, 84·0 39·3 34·4, 44·5

IOTF, International Obesity Task Force.
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Parental misperception
The parental misperception among children classified
as being with overweight or obesity according to the
WHO classification reached 93·0 and 58·8 %, respectively
(Fig. 2). When the IOTF classification was used, parental

misperception was lower, affecting 82·9 % of parents of
children with overweight and 48·0 % of parents of
children with obesity. The parental misperception for
boys with obesity was higher than for girls.
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Discussion

The present study provides a global perspective on infor-
mation sources of the weight status of pre-schoolers, by
analysing data from objective measures, parent-reported
measures and also parents’ subjective appraisal of their
child’s weight status. The availability of standardized
measures obtained by trained professionals provides a gold
standard to evaluate the internal validity of parent-reported
data and to assess the bias these data could generate.
Parent-reported height and weight were found to be
subject to errors that affect the ability to classify the weight
status into the correct category and to identify overweight
and obesity accurately among children 4 years of age.
Inaccuracies apparently small in the reported measures
of height and weight have an important effect for the esti-
mation of population prevalences. Only 70 % of children
with obesity were correctly classified using parent-reported
data, meanwhile over 20 % of children with normal weight
were erroneously assigned to excess weight. Therefore, the
use of parent-reported measures could overestimate the
real prevalence of obesity at this age by up to 2·7 times
when using the WHO classification (3·6 times with the
IOTF classification). The subjective perception about the
child’s overweight and obesity was inadequate in a high
proportion of parents.

Reported height and weight
Although in the published literature the deviation of
the reported height and weight of pre-schoolers varies
widely, previous studies in our country found, similarly
to our data, an underestimation of both reported measures
(up to 10 % in the case of weight) in children under 14 years
of age(19,20). This underestimation seemed to be even more
marked in children under 4 years of age(19). The deviation
of both reported height and weight observed in our sample
was also found in international studies(21–23). Apparently,
parents are more likely to underestimate height than
weight, as described among parents of children aged
2–8 years in the analysis of a sub-sample of the 2006 and
2008 waves of the National Longitudinal Survey of Youth
1979 Cohort (NLSY79-Child) in the USA(23). This could be
because parents would be more likely to track children’s
weight than height, at these ages. The fact that in children
most drugs are dosed according to body weight could at
least partially justify a better retention and/or update of this
measure.

As in other studies, no significant differences by sex in
height or weight misreporting were found for young
children(23), despite a larger mean height error was found
in boys. This effect has been described previously in boys
between 2 and 17 years of age(24), and also a Canadian
study found that height errors varied by the child’s sex, with
slight overestimation in boys and underestimation in
girls(25). However, when measures reported for children

aged 6–11 years were analysed, the bias found in height
did not differ significantly by the child’s sex or age group,
but the bias in weight was significantly higher for girls than
boys(22).

Prevalences
Prevalence of overweight/obesity among pre-school
children based on parent-reported data of height and
weight was significantly higher than prevalence based
on direct measurements, as other studies have
found(8,22,24–29). The bias in height was not offset by the
bias in weight, and as a result BMI values based on
reported measures were overestimated, as in other
studies(19–21,23,24). A simulation method developed to
assess bias from using parent-reported data on heights
and weights in two nationally representative US surveys
estimated that the source of one-half to two-thirds of
the overestimation in obesity prevalence in children aged
2–5 years was due to height reporting error manifest in the
first height percentile(30). The sensitivity and specificity of
using reported height and weight to identify obesity status
were slightly higher than the 55 and 79 %, respectively,
described by O’Connor and Gugenheim among children
between 2 and 5 years of age(24), but lower than the
84·4 and 79·3 % described by Gordon and Mellor for
the obesity classification (BMI-for-age percentile ≥95th)
in children 3–5 years old(21). Therefore, the use of
parent-reported height and weight does not guarantee
the correct weight status classification for 4-year-old
children and, at population level, leads to the overestima-
tion of obesity and overweight prevalences, as a recent
meta-analyses of similar studies showed(31). These
circumstances discourage the use of reported measures
for the surveillance and monitoring of pre-schoolers’
nutritional status, and highlight the need for objective
measures, especially in this less studied age group, to have
accurate data at either individual level or population level,
and to facilitate comparisons with other populations(32).

Parental misperception
In regard to parental misperception of the children’s
weight status, the proportion of parents of children with
overweight or obesity who perceived them as having a
normal or low weight was high, similarly to other
studies(11,13,21,33–38). In Spain, a study assessing the wrong
perception of excess weight among parents of children
between 5 and 9 years old using data from the
2011–2012 SNHS found that 79·7 % of parents of children
with overweight and 70·3 % of parents of children with
obesity (according to the IOTF classification) considered
their children’s weight as normal or lower than normal(13).
The use in the present study of reported measures to
estimate the child’s weight status could explain the higher
misperception found among parents of children with
obesity. When measured height and weight were used to
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assign aweight status (according to theWHOclassification)
in a sample of children aged 3–45 months, 70 % of parents
of children with obesity failed to recognize the excess
weight situation(19). Globally, a recent review estimated
that the overall rate of parental underestimation of over-
weight/obesity was 67·5 (95 % CI 62·9, 71·7) %(37).
Parental misperception of child’s weight status seems to
be more likely among younger children, especially under
6 years of age(13,31,34,37). Carnell et al. described that only
1·9 % of parents of children with overweight and 17·1 %
of parents of children with obesity described their child
as overweight, suggesting that parents of 3–5-year-old
children show poor awareness of their child’s current
weight status(33). At theses ages, excess weight could be
more accepted because it is believed to be a transitory
characteristic that will disappear with growth. Moreover,
the prevailing health message to parents of young children
is to encourage growth, and heavinessmay even be viewed
as an indicator of good health. Scepticism towards the
identification of a child as being overweight has been
justified in qualitative studies with parents because of the
natural variety of body shape among children and the
continuous changes that take place in growth and develop-
ment during the maturation process(35). Parents failed to
categorize their children’s weight according to medically
defined definitions of overweight, they seemed to not
understand, use or trust clinical measures, and used alter-
native approaches primarily reliant on extreme cases(33,36).
Parental misperception about child weight status is rel-
evant, since there is evidence that parents who perceive
their child as overweight are more likely to view their
child’s diet, physical activity patterns and risk of obesity
as a health threat and childhood obesity as a serious
problem(39), and parental concern about child weight is
associated with specific actions to improve diet and
increase physical activity(40).

Study strengths and limitations
Among the strengths of the present study, the large size of
the sample, the high participation rate and its representa-
tiveness at population level should be mentioned. It
focuses on a paediatric age group that is not well studied
and with specific characteristics which recommend their
study separately from other ages. It also gathers informa-
tion from children’s caregivers other than the parents
(grandparents, etc.), so data obtained are more assimilated
to the real situation of data collected in paediatric revision
visits. The use of both theWHOand the IOTF classifications
to categorize the weight status of children facilitates
comparisons with other studies. The analysis of data of
children belonging to a cohort, with their correspondent
follow-ups, will allow to assess changes in the same indi-
viduals and to identify related factors.

Some limitations of the study should be addressed.
BMI, which was used to classify weight categories, can
erroneously classify some children, especially those
situated at the low ‘without excess weight’ level or those
with BMI values close to the cut-off values of the weight
categories. The analysis of reported and measured data
covered all children assisted in the paediatric revision visit,
regardless of their participation in the ELOIN cohort, but
the parental misperception was estimated from data
gathered in the questionnaires answered by parents who
agreed to participate in the cohort, so it could be affected
by a lower representativeness of children from families
with a low educational attainment and those from families
with foreign parents with language difficulties. The paren-
tal subjective perception of the child’s weight was provided
after the paediatric revision visit in which anthropometric
measures were collected, so it could be affected by the
subsequent commentaries and recommendations from
the health professional. Also, the stigma linked to the word
‘fat’ could have conditioned the response for some parents.
The cultural factors that presumably condition subjective
weight appraisal may also limit the data extrapolation to
other populations.

Conclusions

Parent-reported measures underestimated children’s
height and weight, leading to an overestimation of the
BMI and of the attributed weight status. Both the individual
classification of the weight status of pre-schoolers and
the population estimation of overweight and obesity
should be based on objective measures of weight and
height. The sensitivity for identifying children with obesity
using reported data was low, raising doubts regarding the
accuracy of using these data for surveillance and investiga-
tion in childhood obesity. Studies with those objectives,
including health surveys, should systematically incorporate
the standardized collection of these measurements and
stop using reported data. Parents’ report of child weight sta-
tus is unreliable, half of the parents of pre-schoolers with
obesity failed to identify their weight status. The collection
of information on this issue should avoid the use of stigma-
tizing language. Parental misperception of child weight sta-
tus is relevant and health professionals should be aware of
it. Parental awareness and acknowledgement of child
weight status should be improved. Health professionals
have the responsibility to adequately inform parents about
the weight status of their children and about the impact of
excess weight on health from an early age. Factors related
withmisperception and strategies of intervention should be
more deeply studied, as well as its implications for weight
concern and its potential effects on the later evolution of a
child’s weight status.
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