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Abstract

Objectives: Obesity is a major public health concern worldwide. This study

aims to investigate the accuracy of parental perception of child's weight and

related factors as well as how underestimation is associated with the preva-

lence of childhood obesity.

Methods: Data from 793 parents and respective children (6-10 years) were col-

lected during the spring of 2013 and 2014. Height and weight were measured

and used to calculate body mass index and obesity was classified using the

International Obesity Task Force. Parents' perception of child's weight and

socio-demographic characteristics were accessed by a questionnaire. Statistical

tests were used, controlling for biological and social covariates.

Results: About 33% of parents misperceived their child's weight, of which 93%

underestimated it. Different factors were found associated with greater paren-

tal underestimation according to children's weight status (ie, younger age) and

sex (ie, higher mother's BMI, lower parental education, and household income

for girls; living in an urban place for boys). Underestimation among girls, com-

pared to boys, was more associated with socio-economic features of the family.

For both sexes, children with excess weight were more likely to be under-

estimated by their parents. Parents who underestimated their child's weight

were 10 to 20 times more likely to have an obese child.

Conclusions: Findings suggest a social desirability bias in parental reports of

child weight status. While some parents recognize their child's weight, others

may feel embarrassed to discuss the fact that their child is overweight/obese

and may feel reluctant in seeking the advice of a health care professional.

1 | INTRODUCTION

Childhood obesity poses a major health concern globally,
with the latest data reporting between 50 and 74 million
children with obesity (NCD-RisC, 2017). In Portugal,
approximately one-third of 6 to 11-years-old children have
excess weight or obesity, having one of the highest rates in
Europe (Rodrigues, Padez, & Machado-Rodrigues, 2018;

Wijnhoven et al., 2014). Since obesity is associated with a
number of physical health problems both immediate and
in the long term (Freedman, Mei, Srinivasan, Berenson, &
Dietz, 2007; Reilly & Kelly, 2011), and psychological
health (Rankin et al., 2016), many international health
agencies/societies are improving their effort on familial
health education, particularly on prevention and/or life-
style changes of adults and their kids (Gentile et al., 2018).
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Children typically look to their parents as role models
regarding both their food and physical activity behaviors.
In order to motivate parents and children to effectively
change those behaviors, parents must first accurately per-
ceive their child as overweight. As a first step in preventing
pediatric obesity, He and Evans (2007) called for effective
strategies for helping health care providers to increase par-
ents' awareness of their children's weight status and
weight problems that may be associated with overweight
and obesity. However, previous studies reported that
approximately 50% of parents gave an inaccurate estimat-
ing of their child's overweight status (Almoosawi et al.,
2016; Lundahl, Kidwell, & Nelson, 2014; Remmers et al.,
2014; Tompkins, Seablom, & Brock, 2015).

The literature have documented different factors that
can influence the accuracy of parental perception of their
child's body weight status, such as the child's sex and age, as
well as the weight status and education level of the parents
(De Hoog, Stronks, van Eijsden, Gemke, & Vrijkotte, 2012;
Doolen, Alpert, & Miller, 2009; Queally, Doherty,
Matvienko-Sikar, et al., 2018; Remmers et al., 2014;
Rietmeijer-Mentink, Paulis, van Middelkoop, Bindels, & van
der Wouden, 2013; Rivera-Soto and Rodríguez-Figueroa,
2012; Twarog, Politis, Woods, Daniel, & Sonneville, 2016;
Yao & Hillemeier, 2012). Studies have also identified other
factors that may help to explain the parental misperception
of their child's weight, such as, recent trends of increasing
body size in the general population may have changed the
idea of what constitutes a normal weight (Robinson, 2017),
cultural beliefs about the body size (Adams, Quinn, & Prince,
2005), not knowing the true definition of overweight, or
unwillingness to accept that their child is overweight for fear
of being judged as a bad parent (Turner, Salisbury, & Shield,
2012). In all human societies, body norms matter and while
the population has become heavier, cultural idealization of a
“perfect body” has not changed.

Understanding the relationships of obesity and body
size perceptions can lead to self-reflection about the inter-
action between socio-cultural messages and negative fat
stigma and, therefore, it might be used to improve obesity
prevention programs. Still, most of the studies in this field
have been conducted in the United States, Australia, or
UK and usually just includes the mothers' perception of
the child's weight (Lopes, Santos, Pereira, & Lopes, 2012;
Rietmeijer-Mentink et al., 2013). However, body concerns
or ideals might adjust to the living context and changes in
employment patterns and family structure make it impor-
tant to observe both mother's and father's perceptions.
Therefore, the purpose of the current study was 2-fold:
(a) to explore the agreement between the body mass index
(BMI)-based weight status and parental perception of chil-
dren's weight and (b) to observe if that perception was
associated with childhood obesity. Research questions are:

(a) how accurate parents perceive their children's weight
status and the direction of the discordant weight (over-
estimation vs underestimation), (b) how the misperception
varies across different child and socio-economic character-
istics, and (c) how parental underestimation of their child's
weight impacts children health-related physical outcomes
(ie, overweight and obesity).

2 | METHODS

2.1 | Study design and sampling

This study derived from a larger project designed to deter-
mine social, cultural, and physical factors associated with
child participation in extracurricular sport and obesity rates
in Portuguese elementary school children. The study adopted
a cross-sectional design and was conducted in central Portu-
gal during 2013 and 2014 fromApril tomid-June. Ethical and
protocol approval was given by the Portuguese Commission
for Data Protection which requires anonymity and no trans-
missibility of data, and corroborated by the Direcç~ao Geral de
Inovaç~ao e Desenvolvimento Curricular (Portuguese General
Directorate of the Ministry of Education). The study protocol
was in accordance with the International Ethical Guidelines
for Biomedical Research Involving Human Subjects and
followed the ethical standards of the Helsinki Declaration
(1975/2008). Parents were fully informed about all of the
study procedures. Written informed consent was obtained
and confidentiality of all the collected and archived data was
ensured. Children's own consent was obtained prior to the
anthropometricmeasurements.

Questionnaires were delivered to all the parents in six
primary schools from the central of mainland Portugal
(n = 1369). Parents were given 1 week to return the ques-
tionnaires completely filled if they wanted to participate in
the study. The questionnaire was adapted from another
one previously used in the same population to study active
behaviors in children (Machado-Rodrigues et al., 2014).
Parents who reported some health condition that could
hinder their children's participation in sport activities were
not included further in the study. A total of 834 parents
delivered completely fill questionnaires and consent forms;
793 children (aged 6-10-years-old; 424 girls) were included
in the measurement stage (eg, some children were not at
school during the data collection, some were sick, or did
not wanted to participate; response rate = 57.9%).

2.2 | Measures

Anthropometric measurement was collected by a trained
investigator and according to standardized procedures in
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light indoor clothing and without shoes. Height and
weight were recorded to the nearest 0.1 cm and 100 g,
respectively. BMI was subsequently calculated and weight
status was classified according to the sex- and age-specific
World Obesity Federation (WOF, former International
Obesity Task Force, IOTF) cutoff points for BMI (Cole,
Bellizzi, Flegal, & Dietz, 2000; Cole & Lobstein, 2012).

Parental classification of children's weight was
assessed with the question “How would you describe
your child's weight at the moment? Possible answers
were one of the following four choices: “My child's
weight is a bit too little,” “My child's weight is OK,”
“My child's weight is a bit too much,” and “My child's
weight is way too much.” For the logistic analysis,
underestimation of child's weight was considered
instead of an inaccurate perception. Since child's nutri-
tional status and parental classification were registered
from 1 to 4 (from underweight to obesity, respectively),
the scores were subtracted and positive scores repre-
sented underestimation of child's weight. Similar pro-
cedure was used in other epidemiological studies
(Manios et al., 2015).

The questionnaire had different sections regarding
mothers and fathers' characteristics. One of the questions
included information about parents' weight and height.
Parental BMI was calculated and the cutoff points of the
World Health Organization (WHO) were used to classi-
fied mothers and fathers as having underweight, normal
weight, overweight, or obesity (WHO, 2000). Parental BMI
was later divided into two groups, namely: (a) underweight
and normal weight (if BMI was equal or below 24.99 kg/m2)
and (b) overweight and obesity (if BMI was greater than
25.00 kg/m2).

Age was divided into two groups: 6 to 7 years and
8 to 10-years-old. This division was chosen for practi-
cal and physiological reasons since by the age of
6 years the adiposity rebound occurs, following the
nadir of the BMI curve. This age range is also likely to
be a favorable period for prevention strategies. Parents
reported if their child practiced any extracurricular
sport (extra academic activity), children's way of trans-
portation to and from school (active or passive), and
their children's television (TV) viewing habits (<2 hours/
day vs ≥2 hours/day). Mean monthly household income
was defined as low (<€1000 per month), medium
(€1000-€1500/month) or high (>€1500/month). Educa-
tion level of the parents was used to complement the
socio-economic status (SES) measure (one or none
parent have a university vs both parents have a univer-
sity degree), since Portugal does not have an official
classification for economic status. Place of residence was
classified according to the Portuguese Statistical System
criteria (Monteiro, 2000).

2.3 | Statistical analysis

Descriptive analysis and χ2 tests were conducted to
describe the characteristics of the participants, according
to children's sex. Weighted kappa was calculated to mea-
sure the agreement between parental weight perception
and child's BMI-based weight status. Kappa values are
commonly classified in six categories: poor agreement
(K < 0.00), slight agreement (K = 0.00-0.20), fair agree-
ment (K = 0.21-0.40), moderate agreement (K = 0.41-0.60),
substantial agreement (K = 0.61-0.80), and almost perfect
agreement (K = 0.81-1.0). The weight perception rate was
described. Two logistic regression models were con-
structed, one according to the children's weight status and
the other according to children's sex, in order to analyze
the association between the parental underestimation and
child/socio-economic factors. A final logistic regression
model was created to observe the variables associated with
childhood overweight, including obesity. The analyses
were performed using the Statistical Package for the Social
Sciences (SPSS v.23; SPSS an IBM Company, Chicago,
Illinois).

3 | RESULTS

Child and socio-demographic characteristics of the sam-
ple are presented in Table 1. The mean age of the chil-
dren was 8.05 ± 1.21 years. Significantly more girls than
boys were overweight (17.4% and 14.3%, respectively) or
obese (7.6% and 4.4%, respectively). A total of 619 mothers
and 174 fathers responded to the questionnaire. No statis-
tical differences were found for parental education or
income according to children's sex.

A total of 261 (32.9%) parents incorrectly classified
their child's weight, including 30.6% of parents who
underestimated their child's weight status from normal to
underweight, from overweight to normal weight, and
from obesity to overweight. The poor agreement of par-
ents' perception and child's weight status was confirmed
by the kappa coefficient (K = 0.231, P < .001), which was
slightly greater among girls (K = 0.239) than among boys
(K = 0.224) (Figure 1). No significant differences were
found on parental misperception according to children's
sex (girls = 33.8%, boys = 32.0%) but a P-value of <.001
was found according to children's real weight status, in
both girls and boys.

Tables 2 and 3 show the variables associated with the
odds of parental underestimation of children's weight,
according to their children's sex and BMI status. Parents
of boys were more likely to underestimate their child's
weight if they lived in urban communities (OR = 1.70,
P = .02) and if the child had excess weight (OR = 10.85,
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TABLE 1 Demographic and

behavioral characteristics of the sample
Sample characteristics N % Girls Boys

Child Sex Girls 424 50.8 n/a n/a

Boys 410 49.2 n/a n/a

Age 6–7 years 325 39.0 36.8 41.2

8–10 years 509 61.0 63.2 58.8

BMIa Underweight 26 3.3 4.2 2.3

Normal weight 593 74.8 70.8 79.0

Overweight 126 15.9 17.4 14.3

Obesity 48 6.1 7.6 4.4

Commute Active 166 19.9 20.3 19.5

Passive 668 80.1 79.7 80.5

Practices sport Yes 565 67.7 67.2 68.5

No 269 32.3 32.8 31.5

TV viewing <2 hours/day 230 28.2 28.1 28.3

≥2 hours/day 586 71.8 71.9 71.8

Parent Mother's BMI Under/Normal weight 540 42.4 69.2 70.9

Overweight/Obesity 231 57.6 30.8 29.1

Father's BMI Under/Normal weight 311 42.4 45.2 39.6

Overweight/Obesity 422 57.6 54.8 60.4

Mother education <University degree 370 45.5 43.3 58.8

University degree 444 54.5 56.7 41.2

Father education <University degree 465 58.3 57.8 47.6

University degree 333 41.7 42.2 52.4

Household income <€1000/month 234 29.7 29.9 29.5

€1000-€1500/month 206 26.1 25.4 26.9

>€1500/month 348 44.2 44.8 43.5

Residence Urban setting 443 53.1 54.5 51.7

Non-urban setting 391 46.9 45.5 48.3

Note: Denotes P < .001; denotes P < .01; a denotes P < .05 using χ2 tests. n/a: not applicable. Children's BMI
was classified using WOF cutoffs specific for sex and age (former IOTF, Cole et al., 2000; Cole & Lobstein,
2012). Parents' BMI was classified using WHO (2000) criteria (below 18.5: underweight, 18.5-24.9: normal
weight, 25.0-29.9: overweight, above 30.0: obesity).

FIGURE 1 Comparison of

parental body weight perception

by children's sex and real weight

among Portuguese children.

Children's weight was defined by

the WOF cutoffs (Cole et al., 2000;

Cole & Lobstein, 2012). OB,

obesity; OW, overweight; NW,

normal weight; UW, underweight.

All by sex: P = .41, all by

real weight: P < .001, girls

by real weight: P < .001,

boys by real weight: P < .001
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P < .001; Table 2). Furthermore, parents of girls had sig-
nificantly higher odds of underestimate their daughter's
weight: (a) if the child was overweight/obese (vs normal
weight; OR = 22.37, P < .001); (b) if the mother was over-
weight/obese (vs normal weight; OR = 1.85, P = .01);
(c) if none or only one parent had a university degree
(vs both parents holding a university degree; OR = 2.09,
P = .00); and (d) if the family reported a low income
(vs medium or high income; OR = 1.92, P = .01). Chil-
dren's age was associated with parental underestimation
but not in all BMI categories namely, parents of younger
children had more than three times the odds to underes-
timate their child's weight if their children were over-
weight or obese, in comparison with parents of older
children (P = .01; Table 3).

As shown in Table 4, the greatest predictor for child-
hood obesity, in both the crude and the adjusted model,
was the parental underestimation of their child's weight
status, with children having more than 20 (for girls) and
more than 10 times the odds (for boys), to be classified
with overweight if their parents underestimate their
weight. In addition, among girls aged 6 to 10 years, TV

watching, parental education, mother's BMI, and house-
hold income were the significant predictors of obesity in
the crude model; corresponding factors for boys were the
active commuting, the mother's BMI, and the household
income. However, after controlling for the aforemen-
tioned confounding factors, most of the associations lost
their statistical significance.

4 | DISCUSSION

This study shows that one in three parents misperceived
their child's weight (30.6% underestimate and 2.3% over-
estimate) which is somewhat in line with previous studies
that examined weight misperception patterns among par-
ents of children in different populations (Lundahl et al.,
2014; Rietmeijer-Mentink et al., 2013; Tompkins et al.,
2015). Studies in Asian countries like China, showedweight
misperception rates around 40% (Zhang, Cai, Jing, Ma, &
Chen, 2018) and a recent study in Brazil revealed that
48.05% of parents incorrectly classified their child's weight
(Warkentin, Mais, Latorre, Carnell, & Taddei, 2018). Lower

TABLE 2 Logistic regression of the association between both parents' underestimation of children's weight status, according to

children's sex

OR (CI 95%) for parental underestimation of children's weight

Independent variables Girls Boys

Children's age 6–7 years 0.84 (0.54-1.30) 1.25 (0.80-1.93)

8–10 years Ref.

Children's BMI Over/Obesity 22.37 (12.59-39.75)a 10.85 (6.01-19.61)a

Normal weight Ref.

Respondent Mother 0.69 (0.40-1.19) 1.01 (0.54-1.90)

Father Ref.

Mother's BMI Over/obesity 1.85 (1.16-2.94)b 1.34 (0.82-2.20)

Under/normal Ref.

Father's BMI Over/obesity 0.76 (0.48-1.20) 1.15 (0.72-1.86)

Under/normal Ref.

Parental education <University 2.09 (1.29-3.39)b 0.79 (0.50-1.24)

University Ref.

Household income Low 1.92 (1.15-3.19)c 0.74 (0.42-1.29)

Medium 1.67 (0.97-2.85) 1.44 (0.84-2.45)

High Ref.

Residence Urban 0.96 (0.63-1.46) 1.70 (1.09-2.65)c

Non-urban Ref.

Note: Parental education was classified as: (a) no parent, or just one, have a university degree, (b) both parents have a university degree. BMI, body mass index.
Parental weight status was classified using the WHO (2000) criteria.
aDenotes P < .001.
bDenotes P < .01.
cDenotes P < .05.
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rates of misperception (26.3%) were found in a represen-
tative sample of U.S. parents of children and adolescents
(Chen et al., 2014), and in a sample of 0 to 14-years-old
children from Austria (24.3%; Nemecek, Sebelefsky,
Woditschka, & Voitl, 2017).

Parental underestimation was particularly high
among children with excess weight and obesity, which is
in line with previous studies (Lundahl et al., 2014;
Nemecek et al., 2017; Parkinson et al., 2017; Rietmeijer-
Mentink et al., 2013). This result is particularly important
considering the high prevalence of childhood obesity
worldwide, including in Portugal (Rodrigues et al., 2018;
Wijnhoven et al., 2014), and the health implications of
this condition (Freedman et al., 2007; Rankin et al., 2016;
Reilly & Kelly, 2011). The percentage of total agreement
between the child's objectively measured weight status
and parental perception of the child's weight found in the
present study (67.1%) is lower than the rate found by
Lopes and colleagues (2012) in a sample of Portuguese
children aged 9 to 12-years-old (71.1%). In addition, that
research revealed that about 62% of overweight/obese chil-
dren had their weight underestimate by their mother
(Lopes et al., 2012) while the present study registered an
higher prevalence of parental underestimation in the same
weight category (77.0%). This may suggest the existence of

a trend of misperception, in which the perceived normal
weight has increased with the increased prevalence of obe-
sity. A similar trend was reported by Duncan, Hansen,
Wang, Yan, and Zhang (2015), who observed a 30% reduc-
tion in the parental correct recognition was found between
1988-1994 and 2007-2012.

Data of the present study cannot show whether the
parents are poorly informed about their children's weight
status or well informed but knowingly underreported it
(eg, social desirability bias). Parents might evaluate their
child's weight status in relation to others rather than
against an absolute scale, meaning that the high preva-
lence of children with excess weight and obesity may
have led to an acceptance of excess body fat, making that
condition the norm (Robinson, 2017; Suls, Martin, &
Wheeler, 2002). This social comparison theory was
supported by Binkin, Spinelli, Baglio, and Lamberti
(2013) in U.S. mothers residing in a region with high obe-
sity prevalence which had a higher likelihood of failing
to correctly identify their child as overweight. Moreover,
media often feature objectified fat bodies passing a dis-
torted impression of the criteria to define overweight
(Campbell, Williams, Hampton, & Wake, 2006).

On the other hand, misreported weight status among
parents that know that their child is overweight/obese

TABLE 3 Logistic regression of the association between both parents' underestimation of children's weight status, according to

children's weight status

Independent variables

OR (CI 95%) for parental underestimation of children's weight

Normal weight Overweight/Obesity

Children's sex Girls 0.67 (0.44-1.02) 1.38 (0.68-2.81)

Boys Ref.

Children's age 6–7 years 0.84 (0.55-1.29) 3.39 (1.40-8.20)a

8-10 years Ref.

Respondent Mother 1.05 (0.58-1.91) 0.59 (0.21-1.66)

Father Ref.

Mother's BMI Over/obesity 0.84 (0.51-1.40) 2.04 (0.95-4.39)

Under/normal Ref.

Father's BMI Over/obesity 0.81 (0.52-1.27) 0.85 (0.39-1.85)

Under/normal Ref.

Parental education < university 1.01 (0.65-1.57) 1.09 (0.49-2.44)

University Ref.

Household income Low 0.76 (0.45-1.27) 1.78 (0.76-4.15)

Medium 1.01 (0.60-1.69) 2.32 (0.93-5.76)

High Ref.

Residence Urban 1.39 (0.91-2.11) 0.76 (0.37-1.58)

Non-urban Ref.

Note: Parental education was classified as: (a) no parent, or just one, have a university degree, (b) both parents have a university degree. BMI, body mass index.
Parental weight status was classified using the WHO (2000) criteria. denotes P < .001; a denotes P < .01; denotes P < .05.
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may occur because parents feel embarrassed or they not
want to be blamed for their child's weight problem (Eli,
Howell, Fisher, & Nowicka, 2014; Turner et al., 2012).
Parents may also avoid labeling their child as “over-
weight” or “obese” for fear of leading to children's stig-
matization (Turner et al., 2012). In this context, stigma
refers to the process by which arbitrary moral judgments
(eg, lazy) become attached to body size, leading to social
discrediting, rejection, and marginalization (Brewis,
2014; Brewis & Wutich, 2019). The stigmatization of obe-
sity, as obesity itself, is an increasing global, cultural, and
biological phenomenon that often starts at a young age
(Hansson, Karnehed, Tynelius, & Rasmussen, 2009).
Moreover, fat stigma is often associated with fear of fat,
anti-fat attitudes, low self-esteem, negative body image,
and poor quality of life among overweight and obese chil-
dren (Brewis & Wutich, 2019; Farhat, Iannotti, &
Summersett-Ringgold, 2015; Guzmán de la Garza et al.,
2019; Latner, Simmonds, Rosewall, & Stunkard, 2007;
Szamreta et al., 2017).

Turner et al. (2012) found that parents who had strug-
gled with their own weight were less receptive to consult
a practitioner about their child's weight, many times
remembering their own embarrassing when they were
recognized as overweight or obese. This can explain why
overweight parents in the present study, particularly
mothers, were more likely to underestimate their child's
weight status in comparison with parents with normal

weight. Women, more than men, often suffer stigmatiza-
tion due to their weight across multiple sectors, including
employment, education, sports, and media (Fikkan &
Rothblum, 2012; Sattler, Deane, Tapsell, & Kelly, 2018)
and it may be the case that overweight mothers, knowing
in first-hand the negative connotations and the stigmati-
zation associated with the word “overweight” and
“obesity,” do not wish to verbally label their child as
such. Social and cultural norms as well as the standards
for attractiveness shown on social media may help to
explain differences between sexes; however, given that
those norms vary by specific cultural models and ecologi-
cal contexts, differences between males and females are
far to be consistent (Kelleher, Millar, Shiely, Perry, &
Harrington, 2018; Lopes et al., 2012; Queally et al., 2018;
Remmers et al., 2014; Rivera-Soto & Rodríguez-Figue-
roa, 2012).

Differences according to income and educational level
may be related with the socioeconomic gradient in child-
hood obesity (Lissner et al., 2016; Manios et al., 2015;
Queally et al., 2018; Rivera-Soto & Rodríguez-Figueroa,
2012). The relationship between poverty and obesity is
complex because, while poverty creates an environment
conducive to fostering obesity (eg, poorer diets, less phys-
ical activity opportunities, etc.), obesity stigmatization
can also facilitate poverty (eg, less job promotions, lower
wages, among other factors) (McCullough & Hardin,
2013; Puhl & Brownell, 2001). Present findings show that

TABLE 4 Logistic regression predicting childhood obesity (including overweight) in a sample of children aged 6–10 years living in

central Portugal (2013/2014)

Predictors

Girls Boys

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

6–7 years 0.86 (0.54-1.37) - 0.87 (0.52-1.47) -

Does sport 0.86 (0.54-1.39) - 0.64 (0.38-1.10) -

Active commute 0.83 (0.47-1.47) - 0.43 (0.20-0.95)c 0.45 (0.19-1.11)

<2 h/Saturday of TV 0.47 (0.26-0.84)c 0.37 (0.17-0.79)c 0.98 (0.55-1.74) -

None or just 1 parents holds a university degree 1.93 (1.16-3.23)c 0.90 (0.39-2.04) 1.31 (0.74-2.31) -

Normal weight mother 0.44 (0.27-0.72)b 0.58 (0.29-1.12) 0.46 (0.27-0.81)b 0.51 (0.26-1.02)

Normal weight father 0.96 (0.59-1.55) - 0.72 (0.40-1.28) -

Parental underestimate child's weight 22.37 (12.59–39.75)a 20.16 (10.69-38.01)a 10.85 (6.01-19.61)a 10.44 (5.50-19.84)a

Low income 2.31 (1.34-3.98)b 1.98 (0.82-4.79) 1.13 (0.58-2.20) 0.99 (0.43-2.28)

Middle income 1.66 (0.93-2.99) 1.16 (0.50-2.69) 2.15 (1.15-4.02)c 2.02 (0.97-4.20)

Urban residence 1.05 (0.67-1.64) - 1.54 (0.91-2.60) -

Note: AOR, adjusted odds ratio; BMI, body mass index; CI, confidence interval; OB, obesity; OR, odds ratio; OW, overweight; TV, television; parental weight

status was classified using the WHO (2000) criteria. All the significant variables in the crude model (OR) were carried forward, simultaneously, to an adjusted
model (AOR).
aDenotes P < .001.
bDenotes P < .01.
cDenotes P < .05.
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misperception of the child's weight was higher among
parents with lower education which is line with the study
carried out by Jain et al. (2001) in which low-income
mothers were reluctant to describe their preschool chil-
dren as “overweight.” Those mothers often expressed a
distrust of growth charts and perceived them as having
little relevance to their child. In the present study, worse
educated parents were more likely to misperceive their
daughter's weight, but not their sons. Similar results
according to child's sex were reported in a sample of Irish
young children (Queally et al., 2018) possibly indicating
that parents explain body size differences between girls
and boys as normal gender differences and that, in this
context, they also may be influenced by the social desir-
ability for a lower body weight in girls and for a larger
body size in boys. Also, lifestyle and social pressure
affecting body image might differ by level of develop-
ment, which is usually higher in urban contexts, leading
to greater rates of underestimation as seen in the present
study. However, the reason why factors varied according
to children's sex is unclear and should be further investi-
gated in future studies.

In line with this lack of concordance between objective
and perceptual measures of children's weight status, very
few parents incorrectly classified their child with under-
weight as normal weight and their child of normal weight
as overweight. Nevertheless, previous studies have observed
that when a parent identifies a child as being overweight,
that child may have lower self-esteem and be at increased
risk of future weight gain (Robinson & Sutin, 2017).

The second purpose of the present study investigated
the factors associated with childhood obesity in order to
understand the etiology of obesity and provide clues to
Health Portuguese Institutions for a possible and more
focused intervention among children. The results showed
that the strongest predictor of childhood overweight,
including obesity was parental underestimation of their
child's weight. Boys had 10 times more odds of having
excess weight if parents underestimate their weight and
those odds doubled among girls. Similar results were
found in a sample of North American children in which
parents who misperceived their child's weight were almost
12 times more likely of having an obese child (McKee,
Long, Southward, Walker, & McCown, 2016). Parents who
underestimate their child's weight may be less concerned
about the child's nutritional status (Tschamler, Conn,
Cook, & Halterman, 2010) and if parents do not acknowl-
edge that their child's weight can damage his or her
health, interventions may be less likely to occur and neces-
sary steps to improve their child's diet and physical activity
may not be adopted (Lundahl et al., 2014).

This study has several strengths including the relatively
large sample and high response rate, and the objectively

measure of child's height and weight. Obesity as a phenome-
non simply cannot be understood without placing it in its
fuller societal context, so the use of different child and socio-
economic factors to observe parental underestimation was
necessary. The observed differences according to sex may
suggest culturally variable feedback and pressure on femi-
nine over masculine bodies, which require further research.
This investigation adds to a very small body of studies in the
Portuguese population about parental perception of their
child's weight status. Present study is not without limitations
such as, parental BMI being calculated by self-reported
height and weight, and not directly measured, the small N
of fathers compared to mothers, and directionality of associ-
ations concerning parental misperception could not be
determined due to the cross-sectional design. Another limi-
tation is the use of a question to measure parental perceived
weight status instead of silhouette rating scales.

Also, taking into account the present findings, it is
important to bear in mind some caveats to the analysis.
Judging parental perceptions as misperceptions repre-
sents the contemporary BMI classification as a culturally
shared and true standard for judging “normal,” but the
clinically definition of normal may differ from the idealis-
tically or culturally one (McCullough & Hardin, 2013).
Also, nothing was known about the child's BMI history
and so, if the child used to be much heavier, parents may
now think that they are not overweight/obese, even if
they still are, and the analysis was not controlled for the
weight status of the siblings, which may be used to base
parental perception.

5 | CONCLUSION

Findings revealed that while some parents recognize their
child's weight, other may feel embarrassed to discuss the
fact that their child is overweight/obese and may feel reluc-
tant in seeking the advice of a health care professional.
Parental underestimation of boys and girls was associated
with different variables that may point for social and eco-
nomic factors in shaping and layering body concerns or
ideals. Negative fat stigma shapes health relevant behaviors,
creates suffering and mitigates health disparities and thus,
requires urgent changes. Given the poorer agreement
between parental perception of child's weight and child's
real weight status, clinicians must be conscious that chil-
dren should be weighed and measured regularly and not
depend of parental assessment of weight. Also, health care
providers must impart knowledge to parents about the
health risks of childhood obesity and present them healthier
choices for themselves and their families (ie, healthier diets,
less sedentary behaviors, and physical activity habits). How-
ever, there is a need to understand the cultural and
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contextual characteristics and how those impact the ideas
of body size, obesity, and health in a population and its
increasing diversities.
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