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Abstract

Introduction: Parents can act asimportant agents of change
and support for healthy childhood growth and develop-
ment. Studies have found that parents may not be able to
accurately perceive their child’s weight status. The purpose
of this study was to measure parental perceptions of their
child’s weight status and to identify predictors of potential
parental misperceptions. Methods: We used data from the
World Health Organization (WHO) European Childhood
Obesity Surveillance Initiative and 22 countries. Parents
were asked to identify their perceptions of their children’s
weight status as “underweight,” “normal weight,” “a little
overweight,” or “extremely overweight.” We categorized
children’s (6-9 years; n = 124,296) body mass index (BMI) as
BMI-for-age Z-scores based on the 2007 WHO-recommend-
ed growth references. For each country included in the anal-
ysis and pooled estimates (country level), we calculated the
distribution of children according to the WHO weight status
classification, distribution by parental perception of child’s
weight status, percentages of accurate, overestimating, or
underestimating perceptions, misclassification levels, and
predictors of parental misperceptions using a multilevel lo-
gistic regression analysis that included only children with
overweight (including obesity). Statistical analyses were per-
formed using Stata version 15 1. Results: Overall, 64.1% of
parents categorized their child’s weight status accurately
relative to the WHO growth charts. However, parents were
more likely to underestimate their child’s weight if the child
had overweight (82.3%) or obesity (93.8%). Parents were
more likely to underestimate their child’s weight if the child
was male (adjusted OR [adjOR]: 1.41; 95% confidence inter-
vals [Cl]: 1.28-1.55); the parent had a lower educational level
(adjOR: 1.41; 95% Cl: 1.26-1.57); the father was asked rather
than the mother (adjOR: 1.14; 95% Cl: 0.98-1.33); and the
family lived in a rural area (adjOR: 1.10; 95% Cl: 0.99-1.24).
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Overall, parents’ BMI was not strongly associated with the
underestimation of children’s weight status, but there was a
stronger association in some countries. Discussion/Conclu-
sion: Our study supplements the current literature on factors
that influence parental perceptions of their child’s weight
status. Public health interventions aimed at promoting
healthy childhood growth and development should consid-
er parents’ knowledge and perceptions, as well as the socio-
cultural contexts in which children and families live.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Childhood overweight and obesity are increasing
worldwide, with the most rapid rises in low- and middle-
income countries [1-3]. According to the World Health
Organization (WHO) European Childhood Obesity Sur-
veillance Initiative (COSI), the prevalence of overweight
and obesity among 6- to 9-year-old children in Europe
ranged from 9 to 43% in boys and 5-43% in girls in 2015-
2017 [4]. This is of concern since childhood obesity is as-
sociated with insulin resistance, increased mechanical
stress on joints, obstructive sleep apnea, impaired cardio-
vascular function and social functioning, stigma, and re-
duced quality of life and mental health [5-7]. Having obe-
sity during childhood can also predispose individuals to
many other chronic diseases in the long term, such as type
2 diabetes, hypertension, and cardiovascular disease [8-
10].

Although identified as a global health priority, there
are widening inequalities in the prevalence of childhood
obesity and preventative progress has been poor [11, 12].
Addressing childhood obesity in an equitable manner re-
quires a comprehensive approach that takes into consid-
eration its complex causes. Root causes of childhood obe-
sity include biological (e.g., genetics and epigenetic vari-
ants, intrauterine exposures, early nutrition, and
microbiome) and environmental (both physical and so-
cial) factors [13]. Notwithstanding this scientific under-
standing of obesity, public and political discourse often
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simplifies obesity to, primarily, a consequence of un-
healthy eating and physical inactivity [14]. Although
global nutritional deficiencies and physical inactivity
contribute to the development of many noncommuni-
cable diseases including obesity, the oversimplification of
obesity as a nutrition and physical activity problem may
contribute to children and parents experiencing stigma,
making it challenging for them to access evidence-based
care [14, 15]. Stigma can also impact children’s health in-
dependently of any obesity-related complications and
contribute to social inequalities at the population level
[16,17].

Addressing childhood obesity requires a life-course
perspective while also addressing the root causes of
obesity, well beyond nutrition and physical activity
[12]. To date, however, interventions to prevent child-
hood obesity have been mainly focused on individual
approaches to promote healthy eating and increase
physical activity [18]. Policy interventions to prevent
childhood obesity have also been limited due to a num-
ber of factors, including a lack of public funding and
resources, commercial marketing of highly palatable
and high-calorie foods, industry lobbying, and a lack of
public understanding of obesity-related health and so-
cial outcomes [19].

At the health care system level, failure to recognize the
seriousness of childhood obesity, particularly through a
life-course lens of chronic disease prevention, has result-
ed in limited access to evidence-based treatment strate-
gies [20]. Many healthcare professionals lack knowledge
and skills to assess and diagnose childhood obesity, as
evident by the low levels of routine diagnosis and treat-
ment for childhood obesity in pediatric health care set-
tings [21]. A recent study found that clinicians working
across primary, secondary, and tertiary pediatric care
levels had received only moderate training in obesity
(48%), did not routinely measure height and weight
(80%), and infrequently referred children to obesity ser-
vices (25%) [22].

Parents can play an important part in the prevention
and treatment of childhood obesity [19, 23] and family-
based interventions to treat childhood obesity may be ef-
fective even if long-term effects remain unknown [24].
However, studies have found that parents may not be able
to accurately perceive their children’s weight status [25-
28]. Some factors that may influence parents’ perceptions
of their child’s weight include child’s age, population
prevalence of obesity, parental weight status, and inter-
nalized stigma. A systematic review, which pooled results
from 51 studies published between 1990 and 2011, showed
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that 63.4% of parents were unable to recognize excess
weight in their child; however, this number was higher
(86%) for parents who had younger children (2-6 years)
[28]. AnItalian study also found that maternal perception
of their child’s weight appears to be affected by the preva-
lence of obesity in their community [29]. Indeed, it has
been suggested that parents may not be able to recognize
obesity in their child because obesity has been normalized
[30]. Considering that the social narrative of childhood
obesity attributes blame to parents for their children’s
food and exercise choices, internalized stigma may also
be a factor driving parental perceptions of their children’s
weight [31].

Parental inability to recognize children’s excess weight
has been proposed as a contributing factor to the rising
levels of childhood obesity [32]. The premise of this argu-
ment is that if parents were able to recognize their child’s
obesity, they would be motivated to change their family’s
behaviors and seek obesity treatment. However, while
this contention may have face validity, there is an absence
of evidence in its favor [33], and some to the contrary [34,
35]. A focus on parental recognition of their child’s weight
status risks placing undue focus on families and individu-
als for a problem that is primarily driven by biological,
environmental, commercial, social, and economic fac-
tors. Nevertheless, parents can have an important role as
agents of change in health-promoting behaviors, and it is
imperative that they are engaged in health promotion
programs. To engage parents, we need to understand
their perspectives [36]. At the population level, this
knowledge can help us to identify opportunities for pa-
rental engagement to develop childhood obesity preven-
tion programs and policies that are supportive, nonstig-
matizing, and effective. Ultimately, health professionals
and policy makers have a responsibility to support par-
ents in accessing appropriate preventive and manage-
ment care that can improve their child’s health and well-
being.

The purpose of this study was to measure updated,
global parental perceptions of their child’s weight status
and to identify possible predictors of parental mispercep-
tions.

Materials and Methods

Study Design and Sampling

This study uses data from the COSI. COSI is a unique system
that has measured trends in overweight and obesity among pri-
mary school-aged children since 2007. COSI involves taking stan-
dardized height and weight measurements from over 300,000 chil-
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dren across the WHO European Region, providing nationally rep-
resentative data for participating countries, as well as a large
region-wide dataset for analysis of the determinants of childhood
overweight and obesity.

In 2015-2017, the fourth round of COSI took place in 36 coun-
tries of the WHO European Region, providing national represen-
tative data in all countries expect Russian Federation where data
collection was implemented only in the city of Moscow. Among
these countries, 22 collected information on parents’ perceptions
of their child’s weight status through COSI Family Record Form,
namely Albania (ALB), Bulgaria (BUL), Croatia (CRO), Czechia
(CZH), Denmark (DEN), Georgia (GEO), Italy (ITA), Kazakhstan
(KAZ), Kyrgyzstan (KGZ), Latvia (LVA), Lithuania (LTU), Malta
(MAT), Montenegro (MNE), Poland (POL), Portugal (POR), Ro-
mania (ROM), Russian Federation (only Moscow) (RUS), San Ma-
rino (SMR), Spain (SPA), Tajikistan (TJK), Turkey (TKM), and
Turkmenistan (TUR) [37]. Data were gathered following a com-
mon protocol devised in 2007 by the WHO Regional Office for
Europe and Member States [38] and minimally amended for COSI
2, 3, and 4 [39-41]. The COSI protocol is in accordance with the
International Ethical Guidelines for Biomedical Research Involv-
ing Human Subjects [42]. Local Ethical Committees also approved
the study.

A sampling approach was adopted for all countries except in
Malta and San Marino, where the entire population of interest (i.e.,
all children in third-grade primary-school classes) was included.
According to the COSI protocol, participating countries could se-
lect one or more of the following 4 age groups: 6.0-6.9, 7.0-7.9,
8.0-8.9, or 9.0-9.9 years. Out of the 22 countries, 12 countries only
included 7 year olds (Bulgaria, Czechia, Denmark, Georgia, Lithu-
ania, Malta, Montenegro, Portugal, Russian Federation - city of
Moscow, Tajikistan, Turkey, and Turkmenistan); 5 only included
8 year olds (Albania, Croatia, Poland, Romania, and San Marino);
1 only included 9 year olds (Kazakhstan); and 4 included >1 age
group (7.0-7.9 and 8.0-8.9 in Kyrgyzstan; 7.0-7.9 and 8.0-8.9 in
Latvia; 8.0-8.9 and 9.0-9.9 in Italy; and all age groups in Spain).
The effective sample size (i.e., the number of measured children
per targeted age group) was mostly equal to or above the minimum
suggested by the protocol [41] (i.e., 2,800 children per age group
and sex). In 5 countries, the effective sample size was considerably
lower (Czechia) or slightly lower (Denmark, Montenegro, Alba-
nia, Croatia, San Marino, and the Russian Federation). More in-
formation on the study design in each country is provided else-
where [43].

Children’s measurements were conducted by staff trained to
measure height and weight using the WHO standardized tech-
nique. The family questionnaires were completed by parents or
caregivers. The form included questions about parent’s perception
of their child’s weight status, as well as other simple indicators of
children’s dietary intake, physical activity or inactivity patterns,
the family’s socioeconomic characteristics, and the presence of co-
morbid conditions associated with obesity. Further details on the
fourth round of COSI data and methodology are available else-
where [41, 43].

Inclusion and Exclusion Criteria

We only included children belonging to COSI target age groups
(i.e., children between the ages of 6 and 9 years) with complete in-
formation on data needed to assess their weight status (i.e., sex, age,
height, and weight). The WHO COSI study evaluates parents’ per-
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ceptions about their child’s weight status through a question in the
Family Record Form. The person completing the form indicated
their relationship to the child. We included children who had at
least one parent or caregiver that completed the form.

Measures

Children’s Weight Status

Children’s weight status classification was based on the 2007
WHO-recommended growth references for school-aged children
and adolescents [44, 45], and cutoffs were used to compute BMI-
for-age Z-scores and to estimate prevalence of overweight/obesity.
Each child was classified in the underweight, normal weight, over-
weight (excluding obesity), or obesity category. A child was classi-
fied in the overweight (excluding obesity) category if she/he had
overweight but not obesity according to the WHO definitions [46].
That is, thinness is defined as a BMI-for-age value of <-2 Z-score,
while overweight and obesity are defined as a BMI-for-age value of
> +1 Z-score and > +2 Z-scores, respectively. Children for which
a biologically implausible (or extreme) BMI-for-age value was es-
timated (i.e., values below —5 or above +5 Z-scores relative to the
2007 WHO growth reference median) were excluded from the
analysis [45]. BMI was calculated as weight (kg) divided by height
squared (m?). We used the category “underweight” to indicate
“thinness” as per the WHO classification system and definition.

Parents’ Perceptions of Their Children’s Weight Status

The Family Record Form asks the question “In your opinion,
is your child: underweight — normal weight - a little overweight -
extremely overweight.” Since the Family Record form was com-
pleted by different family members, we differentiated between re-
sponses from mothers and fathers. If the Family Record Form was
completed by the mother, data were referred to as “maternal per-
ception,” whereas if the form was completed by the father, data
were referred to as “paternal perception.”

We constructed a measure of concordance to indicate whether
a parent accurately perceived their child’s weight status relative to
the WHO obesity categories. The perceived and actual classifica-
tion of children’s weight status was considered consistent in the
following cases: (i) children with thinness were correctly classified
as “underweight”; (ii) normal weight children as “normal weight”;
(iii) children with overweight (excluding obesity) as “a little over-
weight”; and (iv) children with obesity as “extremely overweight.”

Parental underestimation of their child’s weight status was ob-
served if (i) children with normal weight were perceived as “under-
weight”; (ii) children with overweight (excluding obesity) were per-
ceived as “underweight” or “normal weight”; and (iii) children with
obesity were perceived as “underweight,” “normal weight,” or “alittle
overweight.” Parental overestimation of their child’s weight status
was observed if (i) children with thinness were perceived as “normal
weight,” “alittle overweight,” or “extremely overweight”; (ii) children
with normal weight were perceived as “a little overweight” or “ex-
tremely overweight”; and (iii) children with overweight (excluding
obesity) were perceived as “extremely overweight.”

The accuracy of parents’ perceptions of their child’s weight sta-
tus was also assessed by estimating underweight, normal weight,
overweight (excluding obesity), or obesity using International
Obesity Task Force (IOTF) cutoff points, as these are widely used
in the WHO European Region. According to the IOTF, these
points are age (in months) and sex specific and correspond to a
BMI >25 at the age of 18 years [47].
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Statistical Analysis

All country datasets were reviewed for inconsistencies and
completeness in a standard manner at the WHO Regional Office
for Europe before they were aggregated for the international data
analysis.

Part 1: Parental Perceptions of Their Child’s Weight Status

For each country included in the analysis, the distribution of
children according to the WHO and IOTF weight status classifica-
tion was estimated along with the distribution by parental percep-
tion of child’s weight status (percentage values and 95% confidence
intervals [Cls]). Percentages of accurate, overestimating, or under-
estimating perceptions were estimated for each mother or father
and child pair. Misclassification levels were also calculated for chil-
dren with normal weight, overweight (excluding obesity), and obe-
sity separately. For children with obesity, parental underestima-
tion was estimated separating children perceived as “a little over-
weight” from those seen as “normal weight.” All above-mentioned
estimates were produced at the country level and by pooling to-
gether all countries. Misclassification levels were not estimated in
3 countries (Denmark, San Marino, and Tajikistan) because the
number of children with obesity in the sample was too low.

In order to balance the contribution of each country to the pooled
estimates and to limit the differences in children’s age as much as
possible, pooled estimates were calculated only for children belong-
ing to one target age group for each country: 7 year olds for 15 coun-
tries (Bulgaria, Czechia, Denmark, Kyrgyzstan, Georgia, Latvia, Lith-
uania, Malta, Montenegro, and Russian Federation - city of Moscow,
Portugal, Spain, Tajikistan, Turkey, and Turkmenistan), 8 year olds
for 6 countries (Albania, Croatia, Italy, Poland, Romania, and San
Marino), and 9 year olds for 1 country (Kazakhstan).

Part 2: Predictors of Parental Misperceptions of Their Child’s

Weight Status

To examine factors associated with parents’ misclassification of
their child’s weight status, we conducted a multilevel logistic re-
gression analysis that included only children with overweight (in-
cluding obesity). We estimated the adjusted odds ratios (adjORs)
and confidence limits (95% CI) of a parent incorrectly classifying
their child’s weight status (compared to correct classification). The
parental perception was considered incorrect when the mother or
the father classified her or his child who had overweight (including
obesity) as normal weight or underweight.

Covariates

Predictors of parental perceptions of their child’s weight status
included age in months, sex, BMI, urbanization grade of child’s
residence place, and respondents’ characteristics (i.e., relationship
with the child - mother or father, and parental educational attain-
ment and weight status). For BMI, its squared value was also in-
cluded. For educational attainment, 2 categories were considered:
low-medium level (i.e., “primary school or less,” “secondary or
high school,” and “vocational school”) and high level (“undergrad-
uate or bachelor’s degree” and “master’s degree or higher”). Paren-
tal weight status was estimated using maternal/paternal BMI,
which was calculated based on self-reported height and weight. We
used WHO definitions to classify mothers/fathers in the normal
weight, overweight, and obesity categories.

We conducted a multilevel logistic regression analysis at the
country level as well as by pooling countries. All models included

Parental Perceptions of Children’s Weight
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random effects for the primary sampling units. Primary sampling
units were replaced by primary schools to account for random ef-
fects specified in the Poland model. Children with a missing value
for any of the covariates were excluded from the regression analy-
sis. The regression analysis was not carried out for Denmark, San
Marino, and Tajikistan due to the limited number of available ob-
servations. The regression model for Czechia and Malta did not
include information about the relationship of the respondent with
the child because it was not collected. Data collected in Moscow
city were not included in the analysis of factors associated with
parents’ misclassification of their child’s weight because of the high
level of missing data on parents’ characteristics.

The regression analysis on pooled dataset was only carried out
with countries in which it was possible to estimate a specific-coun-
try model and with data available for all covariates (16 countries
— all but Czechia, Denmark, Malta, and Russian Federation - city
of Moscow, San Marino, and Tajikistan). The pooled model was
estimated only for children belonging to one target age group for
each country: 7 year olds for 10 countries (Bulgaria, Kyrgyzstan,
Georgia, Latvia, Lithuania, Montenegro, Portugal, Spain, Turkey,
and Turkmenistan), 8 year olds for 5 countries (Albania, Croatia,
Italy, Poland, and Romania), and 9 year olds for 1 country (Ka-
zakhstan). Pooled models were also estimated for boys and girls
separately.

Poststratification weights to adjust for the sampling design,
oversampling, and nonresponse were available for all countries
that applied a sampling approach in round 4 of COSI (except for
Lithuania) and were used in all analyses to infer the results from
the sample to the population. For Lithuania, unweighted analysis
was carried out. All analyses accounted for the cluster sample de-
sign. In the pooled analysis, an adjusting factor was applied to the
poststratification weights to take into consideration the differenc-
es in the population size of the countries involved. The adjusting
factor was calculated based on the number of children belonging
to the target age group according to Eurostat figures or national
official statistics for 2016. All statistical analyses were performed
using the statistical software package Stata version 15.1.

Results

Twenty-two countries from the WHO European Re-
gion were included in this study. A total of 124,296 chil-
dren out of over 174,000 invited to participate in COSI
Round 4 were eligible for inclusion (Table 1).

The total number of children included varied among
countries, ranging from below 1,000 children in San Mari-
no and Denmark to close to 10,000 in Spain and Turkey and
over 40,000 in Italy. Multiple factors affected these figures.
Country sample size was affected by the number of targeted
age groups and the characteristics of the national school
systems through which the children were enrolled [43]. In
Italy, the sample size was considerably larger because re-
gional and national estimates were included. The level of
children’s participation in the survey also affected the num-
ber of available data. The proportions of children who par-

Obes Facts 5
DOI: 10.1159/000517586



Table 1. Children'’s participation proportion and proportion of completed family forms in COSI/WHO Europe (round 4 by country)

Country’ Children invited to participate Measured Children included in the analysis?
N proportion who proportion whose (6he|gt91t/we|gflmctj) %
participated in family form was htlc(; -year-[?f i
measurements, %° completed, %° ? idren with family
orm completed
ALB 7,113 91.8 36.2 2,527 2,259 89.4
BUL 4,090 83.7 83.1 3,400 3,238 95.2
CRO* 7,220 78.6 76.0 2,651 2,601 98.1
CzH NA NA NA 1,406 1,395 99.2
DEN 3,202 84.6 29.9 957 935 97.7
GEO 4,143 80.7 78.4 3,246 3,057 94.2
ITA 50,902 90.2 95.2 44,020 42,496 96.5
KAZ 6,026 92.7 823 4,311 3,988 92.5
KGZ 8,773 91.6 86.6 7,852 5,958 75.9
LTU 5,527 70.8 69.8 3,508 3,431 97.8
LVA 8,143 80.4 715 5,707 5,593 98.0
MAT 4,329 91.8 73.4 3,179 3,115 98.0
MNE 4,094 84.1 66.8 2,736 2,678 97.9
POL 3,828 89.0 76.9 2,945 2,884 97.9
POR 7,475 92.1 85.6 6,391 5,992 93.8
ROM 9,094 83.7 73.6 6,610 5,885 89.0
RUS 3,900 77.7 52.6 2,052 2,001 97.5
SMR 329 95.1 93.6 306 303 99.0
SPA 14,908 73.1 70.1 10,453 10,239 98.0
TJK 3,502 94.7 93.5 3,270 2,822 86.3
TKM 4,085 96.7 953 3,891 3,658 94.0
TUR 14,164 81.7 81.7 11,555 9,768 84.5
Total 174,847 85.8 80.0 132,973 124,296 93.5

COSI, Childhood Obesity Surveillance Initiative; BUL, Bulgaria; CZH, Czechia; DEN, Denmark; KGZ, Kyrgyzstan; GEO, Georgia; LVA, Latvia;
LTU, Lithuania; MTA, Malta; MNE, Montenegro; RUS, Moscow city-Russian Federation; POR, Portugal; SPA, Spain; TJK, Tajikistan; TKM, Turkey;
TUR, Turkmenistan, ALB, Albania; CRO, Croatia; ITA, Italy; POL, Poland; ROM, Romania; SMR, San Marino; KAZ, Kazakhstan. ' Figures refer to
primary school children from: ALB, CRO, BUL, CZH, DEN, GEO, ITA, KAZ, KGZ, LVA, LTU, MAT, MNE, POL, POR, ROM, RUS, SMR, SPA, TJK, TKM,
and TUR.2All children with complete information on sex, whose age is between 6 and 9 years old, whose weight and height were measured,
whose BMI/A Z-scores were within the normal range (=—5-<+5), whose mother or father has completed the family form, and with complete
information about parental perception of their weight status. Percentage values refer to measured 6- to 9-year-old children with a
completed family form. P Total figures were calculated including only countries with available information about the number of children
invited to participate in the surveillance. “For CRO, only data on 8 year olds were available for comparison at the European level. Children’s
and families’ participation in the survey was calculated in the whole sample (not only on 8 year olds).

ticipated in measurements also varied from country to
country, ranging between 70 and 80% in Croatia, Russian
Federation (city of Moscow), Latvia, and Spain to over 90%
in Albania, Kazakhstan, Kyrgyzstan, Malta, Portugal, San
Marino, Tajikistan, and Turkmenistan.

The lowest level of proportion with a completed fam-
ily form was registered in Denmark (29.9%), Albania
(36.2%), and Moscow city (52.6%). Finally, in most of the
countries for almost all measured 6- to 9-year-old chil-
dren with a completed family form, the information
about mother/father perception of their child’s weight
status was available (Table 1).
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Children’s and Parents’ Characteristics

On average, children were 7.9 years old, with the ma-
jority being male (51.3%) and residing in urban areas
(71.0%). Parents on average had alow-medium education
level (64.8%) and were classified asnormal weight (61.7%).
Mothers completed the family form most often (85.9%).
Details by the country can be found in Table 2.

Parents’ Perceptions of Children’s Weight Status in

Concordance with the WHO Classifications

Table 3 highlights children’s weight status classifica-
tion based on the WHO definitions and parental percep-
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Table 2. Children’s and parents’ characteristics by country and overall

Country Boys, Age in years Children Family form Characteristics of the parent who completed the
% median (Q1-Q3) residing in completed by family form
urban areas, % the mother, % . .

low-medium  weight status, %

level of . . -

o o normal weight preobesity obesity
ALB 521 8.5 (8.0-9.0) 80.1 76.9 73.3 56.6 323 1.1
BUL 51.3 7.6 (7.4-7.8) 75.6 92.3 60.1 68.5 22.0 9.5
CRO 51.2 8.5(8.2-8.8) 87.9 86.7 68.0 67.2 24.6 8.1
CZH 50.7 7.0 (6.9-7.1) 63 n.a. 74.2 67.5 22.6 9.9
DEN 53.1 7.2 (7.0-7.5) 81.4 86.2 41.3 61.1 27.5 1.4
GEO 51.0 7.6 (7.3-7.9) 70.0 94.8 64.5 64.9 244 10.7
ITA 515 8.8 (8.6-9.0) 725 88.6 76.3 70.4 22.6 7.0
KAZ 49.9 9.0 (8.6-9.5) 47.7 93.8 58.4 64.4 28.2 74
KGZ 50.5 7.9 (7.4-8.5) 36.7 88.3 68.5 58.9 31.0 10.1
LTU 50.6 7.8 (7.6-8.1) 80.4 95.1 42.7 67.3 23.0 9.6
LVA 483 7.9 (7.3-9.3) 84.8 93.5 40.2 65.6 24.8 9.7
MAT 49.8 7.8 (7.5-8.1) 99 n.a. 69.7 55.2 27.7 171
MNE 52.8 7.4 (6.9-7.9) 81.8 80.3 72.0 71.0 24.6 4.4
POL 50.1 8.4 (8.2-8.7) 73.0 934 38.7 69.0 24.1 7.0
POR 50.9 7.5(7.0-8.0) 87.2 90.2 71.2 56.9 30.3 12.9
ROM 49.1 8.5(7.9-9.0) 56.4 89.6 62.7 60.6 28.6 10.8
RUS 50.1 74(7.1-7.7) 100.0 94.8 n.a 69.8 233 7.0
SMR 45.2 8.8 (8.6-9.0) 100.0 86.5 70.5 74.7 19.0 6.3
SPA 50.9 8.0 (7.0-9.0) 80.4 83.6 54.0 63.2 27.8 9.1
TIK 51.9 7.4(7.2-7.6) 30.7 73.2 82.6 56.7 334 9.9
TKM 50.3 7.7 (7.5-8.0) 44.2 84.4 92.2 46.8 384 14.9
TUR 50.1 7.4(7.2-7.7) 97.4 713 83.1 44.5 39.7 15.7
Pooled 513 7.9 (7.5-8.6) 71.0 85.9 64.8 61.7 28.5 9.7
estimate®

COSI/WHO Europe round 4 (2015-17). Q1, first quartile; Q3, third quartile; n.a., not available; COSI, Childhood Obesity Surveillance
Initiative; BUL, Bulgaria; CZH, Czechia; DEN, Denmark; KGZ, Kyrgyzstan; GEO, Georgia; LVA, Latvia; LTU, Lithuania; MTA, Malta; MNE,
Montenegro; RUS, Moscow city-Russian Federation; POR, Portugal; SPA, Spain; TJK, Tajikistan; TKM, Turkey; TUR, Turkmenistan, ALB, Albania;
CRO, Croatia; ITA, Italy; POL, Poland; ROM, Romania; SMR, San Marino; KAZ, Kazakhstan.?Pooled estimates were calculated for the following
age groups/countries: 7 year olds from BUL, CZH, DEN, KGZ, GEO, LVA, LTU, MAT, MNE, RUS, POL, SPA, TJK, TKM, and TUR; 8 year olds from

ALB, CRO, ITA, POL, ROM, and SMR; and 9 year olds from KAZ.

tions. Overall, there were important differences between
these categorizations, wherein 9.6% (95% CI: 9.1-10.1),
79.1% (95% CI: 78.5-79.8), 10.5% (95% CI: 10.0-10.9),
and 0.8% (95% CI: 0.7-1.0 CI) of parents perceived their
child’s weight as “Underweight,” “Normal weight,” “A
little overweight,” and “Extremely overweight,” respec-
tively, compared to 2.3% (95% CI: 2.0-2.5), 68.8% (95%
CL 67.9-69.7), 17.2% (95% CI: 16.6-17.8), and 11.7%
(95% CI: 11.1-12.3) being classified as such, respectively,
based on WHO standards. In all countries, parents more
frequently classified their children as with underweight
or normal weight than WHO classification (Table 3).
This finding is confirmed also considering the IOTF clas-
sification of children’s weight status, even if the discrep-

Parental Perceptions of Children’s Weight
in 22 Countries

ancy with parents’ perception is less pronounced (online
suppl. Table 1; for all online suppl. material, see www.
karger.com/doi/10.1159/000517586).

Patterns in Parents’ Perceptions of Their Child’s

Weight Status

There were differences in the accuracy of parents’ per-
ceptions of their child’s weight status based on the actual
WHO weight status categories (Table 4). In the overall
population, which included all of the WHO weight status
categories (children with normal weight, children with
overweight and obesity, children with overweight, and
children with obesity categories), 64.1% of parents classi-
fied their child’s weight status accurately relative to the
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Table 3. WHO classification and parents’ perception of child’s weigh status by country and overall

Country Classification of child’s weight status based on WHO definition, % Parental perception of child’s weight, % (95% Cl)
(95% Cl)
thinness normal weight overweight obesity underweight  normal weight a little extremely
(excluding obesity) overweight overweight
ALB 24(1.8-3.1) 72.8(69.5-75.8) 15.0(13.1-17.1) 9.9(8.2-11.9) 7.0 (6.0-8.2) 79.5(77.6-81.3) 12.0(10.2-14.1) 1.4(1.0-2.0)
BUL 3.0(24-3.8) 67.2(65.4-69.0) 16.2(14.8-17.6) 13.6(12.3-14.9) 7.0(6.1-8.0) 79.7 (78.1-81.1) 12.2(11.0-13.5) 1.2(0.8-1.7)
CRO 1.7(1.2-2.2) 65.1(63.4-66.9) 19.7(18.3-21.3) 13.5(12.2-14.9) 1.7(1.2-2.2) 83.8(82.3-85.1) 13.7(12.4-15.1) 0.9 (0.6-1.4)
CZH 4.2(3.1-5.9) 74.9(724-77.2) 13.9(12.1-15.9) 7.0(5.4-9.0) 5.5 (4.4-7.0) 86.1(83.9-87.9) 7.6 (6.3-9.2) 0.8 (0.4-1.4)
DEN 2.2(1.4-3.5) 83.9(80.8-86.6) 10.6(8.7-12.9) 3.2(2.1-4.7) 6.9 (5.2-9.1) 87.6 (85.0-89.9) 5.4(3.7-7.8) 0.1 (0.0-0.8)
GEO 1.6(1.1-2.3) 74.0(72.2-75.8) 15.6(14.3-16.9) 8.8(7.7-10.0) 10.3(9.1-11.7) 78.8(77.0-80.4) 10.1(9.0-11.3) 0.8(0.5-1.2)
ITA 1.6 (1.4-1.8) 59.0(58.3-59.7) 22.6(22.0-23.1) 16.8(16.3-17.3) 7.4(7.1-7.8) 71.8(71.2-72.4) 19.6(19.1-20.1) 1.2(1.0-1.3)
KAZ 3.0(2.0-4.3) 78.0(75.2-80.5) 13.4(11.7-15.2) 5.7 (43-7.5) 6.7 (5.5-8.1) 85.7 (83.1-87.9) 6.7 (54-8.2) 1.0 (0.6-1.5)
KGZ 3.0(24-3.9) 87.1(85.9-88.9) 7.2(6.4-8.0) 2.7 (2.1-3.3) 19.3(17.7-20.9) 76.8 (75.1-78.4) 3.7 (3.1-4.4) 0.3 (0.1-0.5)
LTU 2.0(1.5-2.5) 719(70.3-73.6) 15.7(14.7-16.8) 10.4(9.2-11.8) 5.7 (5.0-6.5) 82.1(80.8-83.3) 11.0(10.1-11.9) 1.1(0.8-1.5)
LVA 1.6(1.1-2.3) 73.4(72.0-74.7) 16.9(15.8-18.0) 8.1(7.3-9.0) 6.6 (5.9-7.5) 80.4(79.1-81.7) 11.9(10.9-12.9) 1.1(0.9-1.4)
MAT 1.0(0.9-1.1) 63.4(62.9-63.9) 18.4(18.0-18.8) 17.2(16.8-17.6) 6.2 (5.9-6.5) 79.4(79.0-79.9) 13.7(13.3-14.1) 0.7 (0.6-0.8)
MNE 0.9(0.6-1.4) 659(63.9-67.9) 20.4(18.7-22.2) 12.8(11.4-14.3) 1.8(1.3-2.5) 88.2 (86.5-89.7) 8.6 (7.5-9.8) 1.4(1.0-2.0)
POL 1.8(1.3-2.7) 67.7(65.2-70.2) 18.0(16.0-20.1) 12.6(10.5-14.9) 7.9(7.2-8.8) 78.6(77.8-79.4) 11.1(10.8-11.5) 2.4(1.9-3.0)
POR 0.9 (0.7-1.3) 68.8(67.4-70.1) 18.9(17.9-20.0) 11.4(10.4-12.4) 7.6(6.9-8.3) 83.3(82.1-84.4) 8.9(8.1-9.8) 0.2 (0.1-0.4)
ROM 6.7 (5.7-7.8) 65.3(63.9-66.8) 17.1(16.1-18.0) 11.0(10.0-12.0) 6.9 (6.1-7.9) 78.1(76.7-79.4) 14.4(13.5-15.2) 0.6 (0.3-1.0)
RUS 2.8(1.9-4.0) 72.3(69.8-74.7) 155(14.0-17.2) 9.4(7.8-11.1) 7.3 (6.2-8.6) 80.1(77.7-82.2) 11.8(10.0-13.8) 0.8 (0.5-1.3)
SMR 1.0(0.7-1.3) 65.7 (64.3-67.1) 21.1(19.9-22.4) 12.2(11.3-13.2) 6.6(5.9-7.4) 76.9(75.6-78.1) 15.8(14.8-17.0) 0.7 (0.5-0.9)
SPA 0.9 (0.6-1.3) 58.8(57.0-60.6) 23.0(21.7-24.3) 17.4(16.0-18.8) 6.1 (5.4-6.9) 81.3(80.2-82.3) 11.9(11.0-12.9) 0.7 (0.5-0.9)
TIK 44(3.2-6.2) 87.9(85.7-89.7) 6.2(5.0-7.6) 1.5(1.0-2.2) 7.4(6.1-9.1) 89.6 (87.6-91.2) 2.7 (2.0-3.7) 0.3 (0.1-0.6)
TKM 43(3.5-5.4) 83.8(82.1-85.4) 8.6(7.4-10.0) 3.2(2.6-4.0) 4.7 (3.5-6.3) 93.3(91.5-94.7) 1.8(1.4-24) 0.1(0.1-0.3)
TUR 1.6(1.3-1.9) 72.1(70.8-73.4) 15.5(14.7-164) 10.8(9.9-11.7)  25.3(23.9-26.6) 67.5(66.2-68.9) 6.6 (5.9-7.4) 0.6 (0.4-0.8)
Pooled estimates® 2.3 (2.0-2.5) 68.8 (67.9-69.7) 17.2(16.6-17.8) 11.7(11.1-12.3) 9.6(9.1-10.1)  79.1(78.5-79.8) 10.5(10.0-10.9) 0.8 (0.7-1.0)

COSI/WHO Europe round 4 (2015-17). COSI, Childhood Obesity Surveillance Initiative; Cl, confidence interval; BUL, Bulgaria; CZH, Czechia; DEN, Denmark;
KGZ, Kyrgyzstan; GEO, Georgia; LVA, Latvia; LTU, Lithuania; MTA, Malta; MNE, Montenegro; RUS, Moscow city-Russian Federation; POR, Portugal; SPA, Spain;
TJK, Tajikistan; TKM, Turkey; TUR, Turkmenistan, ALB, Albania; CRO, Croatia; ITA, Italy; POL, Poland; ROM, Romania; SMR, San Marino; KAZ, Kazakhstan. 2Pooled
estimates were calculated for the following age groups/countries: 7 year olds from BUL, CZH, DEN, KGZ, GEO, LVA, LTU, MAT, MNE, RUS, POL, SPA, TJK, TKM,

and TUR; 8 year olds from ALB, CRO, ITA, POL, ROM, and SMR; and 9 year olds from KAZ.

WHO classification. Similarly, most parents (86.5%) were
able to accurately assess their child’s weight if the child’s
weight fell in the normal weight category. However, for
children who were classified in the overweight category
(excluding obesity), only 17.4% of parents accurately as-
sessed their child’s weight status, while 82.3% underesti-
mated their child’s weight status. Last, for children who
fell in the obesity category, while 6.2% of parents accu-
rately perceived their child’s weight status, 56.2% per-
ceived their child’s as “a little overweight” and 37.2% as
“normal weight.”

In regard to the IOTF classification of child weight
status, parents’ perception was slightly more accurate
(relative to the WHO classification), with 72% of par-
ents classifying their child’s weight status accurately.
However, there was still a high proportion of parents
who underestimated their child’s weight status — 68.1%
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among children with overweight (excluding obesity)
and 90.7% among children with obesity (online suppl.
Table 2).

Parents’ underestimating perceptions of their child’s
weight status by country are shown in Figure 1 and Ta-
ble 4. Normal weight children were mostly accurately per-
ceived by parents in all countries — accurate perception
accounted for <80% of children only in 2 countries (Kyr-
gyzstan and Turkey). As for children with overweight or
obesity, data showed a higher level of heterogeneity among
countries. The percentage of children classified as with
overweight (excluding obesity) according to WHO’s defi-
nition, and whose weight status was underestimated, var-
ied from <70% in Latvia, Romania, and San Marino to
>90% in Portugal, Tajikistan, Turkmenistan, and Turkey.
This percentage increased to over 50% in 3 countries, with
the highest values recorded in Turkmenistan (75.5%). In
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Table 4. Accuracy of parents’ perception of their child’s weight status compared to WHO definition by country and overall

Country All children® Normal weight children® Children with overweight Children with obesity®
(excluding obesity)?
accurate, under- over- accurate, under- over- accurate, under- over- accurate, underestimate, %
% estimate, estimate, % estimate, estimate, % estimate, estimate, %
% % % % % % “a little “normal
overweight”  weight”

ALB 724 251 26 90.3 8.1 1.6 28.7 704 0.9 12.7 66.5 20.7
BUL 65.3 313 34 89.9 8.4 18 17.8 81.2 1.0 74 59.7 329
CRO 68.4 293 23 96.8 1.9 13 215 785 0.0 6.8 63.7 29.5
CZH 753 215 32 94.1 5.0 0.9 16.8 82.8 0.4 10.3 66.1 236
DEN 816 16.8 1.6 926 7.1 03 263 737 0.0 n.a. n.a. n.a.
GEO 69.2 29.0 1.7 86.4 12.2 14 229 76.8 0.2 8.8 62.5 28.7
ITA 60.0 38.1 19 87.4 109 17 29.3 70.4 03 6.4 71.5 22.2
KAZ 725 220 5.5 89.0 7.2 38 14.7 835 1.9 7.4 34.1 585
KGZ 71.0 26.1 29 783 20.1 1.6 15.0 84.8 0.2 7.0 48.0 45.0
LTU 713 26.6 2.1 919 6.8 1.2 217 78.1 0.2 10.1 65.0 249
LVA 735 244 2.1 90.6 77 1.7 30.9 68.6 0.5 11.8 67.4 20.8
MAT 61.1 379 1.1 90.6 8.7 0.7 139 85.9 0.2 37 62.2 340
MNE 66.8 31.0 2.2 96.2 2.0 1.8 12.1 86.9 1.0 6.2 41.6 522
POL 67.7 311 1.2 89.6 9.9 0.5 210 785 0.4 18.1 55.7 26.2
POR 64.0 35.2 0.8 89.6 10.0 0.4 9.5 90.4 0.2 12 60.4 384
ROM 66.5 27.2 6.2 90.4 7.5 2.1 30.1 69.7 0.2 4.5 716 239
RUS 711 259 3.0 90.0 8.2 1.8 264 73.0 0.6 7.6 67.9 244
SMR 66.7 320 13 89.5 9.0 1.5 313 68.8 0.0 n.a. n.a. n.a.
SPA 56.4 42.6 1.0 89.7 9.5 0.8 11.5 88.5 0.1 3.8 50.6 45.6
TIK 80.3 137 6.0 90.2 7.3 25 6.2 93.8 0.0 n.a n.a. n.a.
TKM 79.7 15.5 4.7 94.2 4.9 0.9 4.1 95.6 0.2 0.7 238 755
TUR 513 47.8 1.0 67.2 321 0.7 7.6 92.2 0.2 4.4 46.2 494
Pooled estimates® 64.1 335 23 86.5 12.2 13 17.4 823 03 6.2 56.6 372

COSI Round 4 (2015-2017). COSI, Childhood Obesity Surveillance Initiative; BUL, Bulgaria; CZH, Czechia; DEN, Denmark; KGZ, Kyrgyzstan; GEO, Georgia; LVA, Latvia; LTU,
Lithuania; MTA, Malta; MNE, Montenegro; RUS, Moscow city-Russian Federation; POR, Portugal; SPA, Spain; TJK, Tajikistan; TKM, Turkey; TUR, Turkmenistan, ALB, Albania; CRO,
Croatia; ITA, Italy; POL, Poland; ROM, Romania; SMR, San Marino; KAZ, Kazakhstan. ?Accurate perception refers to children perceived as belonging to the correct category
determined by the WHO definition (e.g., normal weight children perceived as “normal weight” by their parents). Underestimating perception refers to children perceived as
belonging to a higher category than determined by the WHO definition (e.g., children with overweight perceived as “normal weight” by their parents). Overestimating perception
refers to children perceived as belonging to a lower category than determined by the WHO definition (e.g., normal weight children perceived as “a little overweight” by parents).
The accuracy of parents’ perception was not analyzed for children with obesity from DEN, SMR, and TJK due to the limited number of available observations. PPooled estimates
were calculated for the following age groups/countries: 7 year olds from BUL), CZH, DEN, KGZ, GEO, LVA, LTU, MAT, MNE, RUS, POL, SPA, TJK, TKM, and TUR; 8 year olds from ALB,

CRO, ITA, POL, ROM, and SMR; and 9 year olds from KAZ.

7 countries, <25% of children in the obesity category were
seen as “normal weight” by their parents.

Predictors of Parents’ Perception of Their Child’s

Weight Status

We assessed predictors of parents’ perceptions about
their child’s overweight (including obesity) weight status
by estimating country-specific and pooled multilevel lo-
gistic models that included child’s age in months, sex,
BMI, and urbanization grade of child’s residence place, as
well as respondent’s characteristics (i.e., relationship with
the child - mother or father, and parental educational at-
tainment and weight status) (Table 5). Based on pooled
regression analyses, parents were more likely to underes-
timate their child’s weight status if the child was male
(adjOR: 1.41; 95% CI: 1.28-1.55), the mother/father had
a low-medium level of educational attainment (ajdOR:
1.41;95% CI: 1.26-1.57) and, to a less extent, if the father

Parental Perceptions of Children’s Weight
in 22 Countries

completed the form (adjOR: 1.14; 95% CI: 0.98-1.33) or
the family lived in rural areas (adjOR: 1.10; 05% CI: 0.99-
1.24). There were also important differences at the coun-
try level. First, boys with overweight (including obesity)
in Georgia were 2.57 times more likely to be perceived as
having normal weight or underweight. Second, parents
with low-to-moderate educational attainment in Croatia,
Kazakhstan, Montenegro, and Portugal were >2 times
more likely to underestimate their child’s weight status.
Third, fathers from Albania underestimated their child’s
weight status more than mothers (adjOR estimate over 2).
Finally, in Bulgaria, Turkmenistan, and Turkey, parents
from rural areas were 2 times more likely to underesti-
mate their child’s weight status.

There was an association between a child’s BMI and
their parents’ perceptions about their own weight status.
Although not entirely linear, the odds of parents under-
estimating their own weight status decreased as the child’s
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Fig. 1. Parents’ perception® of their child’s weight status among
children classified as normal weight, overweight (excluding obe-
sity), and obesity according to the WHO definition. COSI/WHO
Europe round 4 (2015-17). For an explanation of the country ab-
breviations, see Table 1. *Parents’ perception was not analyzed for
children with obesity from Denmark, San Marino, and Tajikistan
due to the limited number of available observations. Pooled esti-
mates were calculated for the following age groups/countries: 7
year olds from BUL, CZH, DEN, KGZ, GEO, LVA, LTU, MAT,

BMI increased. However, parents’ BMI was not strongly
associated with underestimation of child’s weight status.
However, in some countries, there was a stronger asso-
ciation between parents’ BMI and their ability to accu-
rately perceive their child’s weight status. In Croatia, Ita-
ly, Lithuania, and Spain, for example, parents with over-
weight or obesity were more likely to underestimate their
child’s weight status.

The pooled data were also analyzed separately for boys
and girls (Table 5). The adjORs estimated through the re-
gression analysis were similar for boys and girls. Never-
theless, the less accurate perception of fathers compared
to mothers was more evident for boys (adjOR: 1.29; 95%
CI: 1.04-1.60) than girls (adjOR: 1.05; 95% CI: 0.84-1.17).
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MNE, RUS, POR, SPA, TJK, TKM, and TUR; 8 year olds from
ALB, CRO, ITA, POL, ROM, and SMR; and 9 year olds from KAZ.
COSI, Childhood Obesity Surveillance Initiative; BUL, Bulgaria;
CZH, Czechia; DEN, Denmark; KGZ, Kyrgyzstan; GEO, Georgia;
LVA, Latvia; LTU, Lithuania; MTA, Malta; MNE, Montenegro;
RUS, Moscow city-Russian Federation; POR, Portugal; SPA,
Spain; TJK, Tajikistan; TKM, Turkey; TUR, Turkmenistan; ALB,
Albania; CRO, Croatia; ITA, Italy; POL, Poland; ROM, Romania;
SMR, San Marino; KAZ, Kazakhstan.

The percentage of children with overweight (including
obesity) who were perceived as “underweight” or “nor-
mal weight” by their parents is shown in Figure 2. These
values varied from 49.4% in Italy to 89.4% in Turkmeni-
stan, with other countries’ values ranging between 50-
60% and 70-75%. After adjusting for the child’s age in
months, sex, BMI, and urbanization grade of child’s resi-
dence place, as well as respondent’s characteristics, differ-
ences among countries in terms of parental underestima-
tion were mostly confirmed.

Overall, parents in Croatia, Kazakhstan, Kyrgyz-
stan, Montenegro, Portugal, Spain, Turkey, and Turk-
menistan were more likely to underestimate their chil-
dren’s weight status (compared to Italy). On the other
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Fig. 2. Percentage of children with overweight (including obesity) ac-
cording to WHO’s definition who are perceived by their parents as
with under/normal weight and adjORsa of parents’ incorrect percep-
tion related to country. COSI/WHO Europe round 4 (2015-17). aad-
jORs of parents’ perception of their child’s weight status as with un-
der/normal weight (compared to being perceived as “a little over-
weight” or “extremely overweight”) among children with overweight
(including obesity) and 95% CI were estimated through a multilevel
logistic regression model with random effects for primary sampling
units. Besides country, a pooled model included child’s sex and age
in months, urbanization grade of child’s place of residence (urban or

hand, parents in Latvia and Georgia were less likely to
underestimate their child’s weight status (compared
to Italy).

Discussion

Consistent with previous studies, our results indicate
that parents tend to underestimate their child’s weight
status [26-28]. In our study, 82.3% and 93.8% of parents
underestimated their child’s weight status in the over-
weight (excluding obesity) and obesity categories, respec-
tively. Further, we found that fathers were more likely to
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rural), the relation between the respondent and the child (father or
mother), and educational attainment and weight status of the parent
who filled in the form. Pooled estimates were obtained including the
following age groups/countries: 7 year olds from BUL, GEO, LVA,
LTU, MNE, POR, SPA, TUR, and TKM; 8 year olds from ALB, CRO,
ITA, POL, and ROM; and 9 year olds from KAZ. adjORs, adjusted
ORs; CI, confidence interval; COSI, Childhood Obesity Surveillance
Initiative; BUL, Bulgaria; GEO, Georgia; LVA, Latvia; LTU, Lithua-
nia; MNE, Montenegro; POR, Portugal; SPA, Spain; TUR, Turkmen-
istan; TKM, Turkey; ALB, Albania COR, Croatia; ITA, Italy; POL,
Poland; ROM, Romania; KAZ, Kazakhstan.

underestimate weight status in boys with overweight (ex-
cluding obesity), and that parents with low-medium edu-
cational attainment underestimated boys’ more than
girls’ weight status. Finally, our findings also show differ-
ences between countries. Cultural and gender differences
such as social expectations of boys’ and girls’ body weight,
shape, and size may influence parental perceptions; how-
ever, more studies are needed to explore how fathers in
countries such as Turkmenistan, Kazakhstan, and Mon-
tenegro perceive obesity in their children (specifically
boys).

As other parental perception studies have done, we
used anthropometric measures (i.e., height, weight, and

Ramos Salas et al.



BMI) to classify children with overweight and obesity.
However, parental perception studies have used different
definitions to classify children with overweight and obe-
sity. Some studies have used the US Centres for Disease
Control and Prevention BMI categories, while others
have used the IOTF standard or the WHO growth charts.
The use of different cutoff values, standards, and growth
charts canlead to different obesity classifications and may
cause confusion [26]. Similar to other studies, we found
that the level of underestimation of a child’s weight varies
depending on the obesity classification system that is
used. Specifically, our study found that using the IOTF
standard, parents were less likely to underestimate their
child’s weight status (online suppl. Table 2).

A lack of a clear definition and assessment protocol of
childhood obesity limits the usability of parental percep-
tion studies. For example, a systematic review of studies
conducted between 2006 and 2012 found that parents not
only underestimated their child’s weight status, but they
also did not express concern about their child’s excess
weight [27]. Based on these studies, we simply do not
know if parents understand the significance of weight sta-
tus in relation to their child’s health risk, especially if the
risk has not been assessed and communicated by a quali-
fied healthcare provider [27, 48].

Some researchers argue that quantifying health in
terms of numbers on a scale has resulted in changing body
size ideals globally [49]. Changing body size ideals can be
demonstrated through increasing weight bias and weight-
based discrimination trends. As population levels of child-
hood obesity have increased, so have levels of weight bias
and weight-based discrimination [50, 51]. Framing
healthy eating and physical activity interventions based on
weight outcomes can have unintended consequences such
as children only exercising and eating healthy to lose
weight or engaging in unhealthy weight control strategies
as opposed to engaging in these healthy living activities for
health improvement and overall well-being and quality of
life [52, 53]. Indeed, a limitation of parental perceptions
studies to date is that weight and BMI alone are not suf-
ficient measures to diagnose clinical obesity because they
simply do not provide enough information about health
risk [54, 55]. Although BMI is used to track obesity rates
at the population level, at the individual level it only serves
as a screening tool. Obesity should be diagnosed by a qual-
ified healthcare professional, conducting a full medical as-
sessment to determine if the child’s weight is impairing
their health. If a parent perceives their child to have health
risks related to their excess weight, then it is essential for
a qualified healthcare professional to conduct further clin-

Parental Perceptions of Children’s Weight
in 22 Countries

ical investigation and for healthcare services to be acces-
sible and affordable for families [36, 56].

Various public health interventions have been devel-
oped to correct parents’ misperceptions about their
child’s weight. In the USA and UK, schools have estab-
lished initiatives to send BMI report cards to inform par-
ents that their child may be at risk for or has developed
obesity. However, there is no robust evidence that provid-
ing parents with this information leads to change in be-
havior. On the contrary, there is some evidence that it can
be perceived as stigmatizing [57]. Specifically, children
who were perceived by parents to have excess weight were
at a greater risk for weight gain regardless of their actual
weight and despite being more likely to be actively try to
lose weight [57]. Children whose parents have identified
them as having overweight also report viewing their body
size negatively [57]. A possible explanation may be that
obesity is highly stigmatized in society and identifying
oneself or a child as having obesity could lead to un-
healthy coping strategies, including unhealthy weight loss
approaches, which may actually lead to more weight gain
in the long run [58-60].

Promoting the idea that parents should be educated to
recognize whether their child has obesity using anthropo-
metric measures or visual cues about their child’s weight
or size could have harmful unintended consequences.
Health messages that imply parents are unaware or sim-
ply in denial of their child’s overweight or obesity may
add to the pervasive stigma that children and parents ex-
perience. Internalized blame and social judgment related
to parenting can reduce the quality of life and impede
parent-child interactions, which may ultimately impact
children’s well-being [31]. Furthermore, it is important to
recognize that parents’ ability and motivation to take ac-
tion for their child’s health vary from family to family. It
is the responsibility of health care professionals to be
aware of any assumptions they make about parents’ per-
sonal responsibility for their child’s weight and health as
this can contribute to further weight bias and stigma. Spe-
cifically, healthcare professionals should avoid making
assumptions about parents’ motivations to promote
healthy behaviors in their children and explore the fam-
ily’s understanding of health risks, their values, and in-
herent socioeconomic realities [36]. Importantly, al-
though vital signs such as height, weight, and BMI are
important surveillance tools, healthcare professionals
should always conduct a full medical assessment to deter-
mine a child’s health risk, while also educating and sup-
porting parents and children about the complexity of
childhood obesity [36].

Obes Facts 13
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Our study has a number of limitations to acknowl-
edge. First, missing or insufficient data from some coun-
tries may have resulted in inaccurate calculations of
weight status perceptions and predictors. Second, results
may be related to the wording of the question and vari-
ables on the record form. For example, “A little over-
weight” and “Extremely overweight” may have led some
parents to misperceive their child’s weight status due to
subjective interpretations and internalized weight bias.
Third, completion of this question may have been sub-
ject to disclosure error in which parents purposefully did
not accurately document their perceived classification of
their child’s weight status. Despite these limitations, our
findings underscore the importance of revisiting the way
in which interventions for obesity are communicated
and delivered, and the need to take stronger actions to
include parents’ perspectives. Considering that many in-
terventions to date have been criticized for casting blame
and shame on parents for misperceiving their child’s
weight status or for not being concerned about their
child’s weight, special attention should be given to the
way information about obesity risk is provided to par-
ents. It is also critical for healthcare professionals to sys-
tematically assess children’s weight during growth and
consider an ecological approach in addressing childhood
obesity while practicing a nonjudgmental clinical envi-
ronment to strengthen open communication and rap-
port with families.

Our findings also have a number of policy implica-
tions, including supporting parents and further re-
search. Healthcare professionals should always conduct
a full medical assessment to determine if a child’s
growth (height and weight) may present a health risk,
while also educating and supporting parents and chil-
dren about the complexity of childhood obesity. Special
attention should be given to the way information about
healthy childhood growth and development is given to
parents in order to avoid unintended consequences
such as weight bias and stigma. Healthcare profession-
als may benefit from training on the assessment and
holistic treatment of overweight and obesity supported
by investments in primary care. In addition, quantita-
tive and qualitative research at the country level is need-
ed to understand how gender, parental education, and
sociocultural factors impact perception about child-
hood growth including weight status, and how this can
impact children. Further research is needed to under-
stand the dynamics of communicating childhood
growth, including weight, information, and health risks
to parents.
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Conclusion

Our study supplements the current literature on fac-
tors that influence parental perceptions of their child’s
weight status. Public health interventions aimed at pro-
moting healthy childhood growth and development
should consider parents’ knowledge and perceptions, as
well as the sociocultural contexts in which children and
families live. Further research is needed to understand the
dynamics of communicating with parents, in particular
with fathers and parents of boys, to help ensure that fam-
ilies have an accurate understanding of obesity risks and
access to resources and support to prevent and manage
childhood obesity. Continued awareness and implica-
tions of childhood obesity are deserving of increased at-
tention by stakeholders, including parents, school staff,
healthcare professionals, and policy advisors.
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