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Abstract
Objective: To evaluate weight misperception among adolescents and determine
associations between self-perceived weight and socio-demographic characteris-
tics, BMI, screen time, self-rated food quantity and diet quality, weekly frequency
of breakfast and the consumption of healthy and unhealthy foods.
Design: A cross-sectional, two-stage, probabilistic population-based study was
conducted in Campinas, Brazil. Multinomial logistic regressions were run to esti-
mate weight self-perception.
Setting: Data from the Campinas Health Survey (ISACamp) and Campinas Food
Consumption Survey (ISACamp-Nutri).
Participants: A total of 911 adolescents aged 10–19 years.
Results: Nearly half (47·7 %) of the adolescents with overweight/obesity did not
evaluate their weight properly. Weight self-perception as thin and excess weight
was associated with the female gender, overweight/obesity, self-rated diet quality
as poor/very poor and eating snacks≥3 times/week. Adolescents who did not con-
sume breakfast daily were less likely to perceive themselves as thin. Adolescents
who ate excessively were more likely and those who consumed cookies/crackers
≥3 times/week were less likely to perceive themselves as having excess weight.
Conclusions: Greater weight misperception was found in overweight/obese ado-
lescents. Gender, BMI, self-rated food quantity/diet quality, weekly frequency of
breakfast and some unhealthy foods were associated with self-perceived weight.
The present findings could contribute to health promotion strategies targeting
adolescents.
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Body image is a multidimensional construct that involves
self-perception (picture created in one’s mind regarding
the size and shape of one’s body) and attitudes (thoughts,
feelings and behaviours). Thus, body image has two main
components: the degree of accuracy regarding the percep-
tion of body size and the subjective level of (dis)satisfaction
with one’s body and appearance, which involves beliefs
and emotions(1,2). Body weight self-perception is the level
of agreement between an individual’s perceived weight
status and actual weight(3). Understanding this level of
agreement among adolescents may provide important
information regarding health behaviours and psychosocial
characteristics in this population(4).

Adolescence is characterised by biological, cultural
and complex hormonal changes that interact with

environmental factors(5,6). Adolescents experience pres-
sures and concerns regarding weight-related issues, such
as losing weight or gaining muscle, as well as influences
from parents, peers and social media that may be
related to an unhealthy body image and weight
status(6–8). Sedentary behaviours, such as watching televi-
sion or playing computer/video games, are associated with
unfavourable body composition, low self-esteem, higher
depressive symptoms, decreased fitness and lower percep-
tions of self-worth(9), and higher risk for physical and
psychological poor health(10). Reducing the amount of time
adolescents engage in screen-based sedentary behaviours
may improve dietary behaviours, prevent obesity and body
dissatisfaction and promote critical reflections on body
ideals in the media(11).
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The Brazilian National School Health Survey (PeNSE)
(2015) conducted in capital cities and the Federal District
revealed that 84·1 % of adolescents between 13 and
17 years of age considered their body image important or
very important, showing concern for their appearance(6).
In previous studies, weight perception has been associated
with the BMI, gender, age, lifestyle behaviours, income,
education and race(12,13). Weight misperception among
adolescents may exert an influence on unhealthy behav-
iours and trigger body dissatisfaction, a lack of interest in
adopting physical activities and healthy habits, demotiva-
tion, depression, the development of various eating disor-
ders and the perception of risk and susceptibility for
non-communicable diseases (NCD)(14–16). Individuals with
excess weight are more likely to neglect their actual weight
status or do not realise the hazard of obesity and the high
risk for NCD(17), as they do not seek a solution to a problem
that they do not recognise exists. Weight perception should
be part of lifestyle or healthful behaviour change(18).

The aim of the present studywas to evaluateweight mis-
perception as well as associations between weight self-
perception and socio-demographic characteristics, BMI,
screen time, self-rated food quantity and diet quality,
weekly frequency of breakfast consumption, and the con-
sumption of healthy and unhealthy foods among adoles-
cents aged 10–19 years of age who participated in a
population-based survey. Weight misperception may pre-
dispose adolescents to the adoption of risky behaviours
that are detrimental to physical and emotional health,
and development of NCD, which is an important topic
for investigation.

Methods

Study population
The data for the present study were obtained from the
cross-sectional, population-based Campinas Health
Survey (ISACamp) and Campinas Food Consumption
Survey (ISACamp-Nutri). Data were collected from adoles-
cents aged 10–19 years old – according to the definition of
adolescence by WHO(19,20) – from non-institutionalised
individuals residing in urban areas of the city of
Campinas in the state of Sao Paulo, Brazil, from 2014 to
2016. The ISACamp was conducted to assess the popula-
tion’s health status, chronic diseases, social inequality in
unhealthy behaviours, morbidities and well-being. The
ISACamp-Nutri was conducted to evaluate the profile of
food consumption, social inequality in the dietary patterns
and the nutritional status of the population.

The participants in the ISACamp were selected using
probabilistic cluster sampling in two stages: census sector
and home. In the first stage, seventy census sectors were
selected with probability proportional to size (given by
the number of homes counted in the 2010 census)(21).
The sectors were ordered by the average income of the

heads of the household and fourteen sectors were selected
from each one of the five health districts of the city. A mini-
mum sample size of 1000 adolescents of both sexes
between 10 and 19 years was established considering the
maximumvariability for the frequency of the events studied
(P= 0·50), a 95 % confidence level (z= 1·96), a sampling
error between 4 and 5 %, and a design effect of 2. In
the second stage, the number of homes needed to reach
the minimum sample size was defined. After updates in
the field of the census sectors that were drawn and the
acquisition of an updated list of addresses, 3119 homes
were selected for interviews with adolescents, assuming
a non-response rate of 27 %, according to a previous survey
performed with adolescent residents in Campinas. Thus,
we drew a larger number of households due to the pres-
ence of the non-response rate in order to reach the mini-
mum number of interviews. The final weight of the
sample was obtained bymultiplication from design weight,
non-response weight and post-stratification weight.

During the first home visit (ISACamp), data were
collected using a structured questionnaire organised in
thematic blocks in the tablet (Samsung Galaxy, model
GT-P5200), which had been tested in pilot study and was
administered by trained interviewers. During the second
home visit (ISACamp-Nutri), the interviewers returned to
the homes of the same individuals, who were invited to par-
ticipate in the nutrition survey. The Informed Consent Form
was signed by adolescents aged 18 and 19 years and the
parents or guardians for the participants under 18 years.

Study variables
Body weight self-perception was the dependent variable
and was measured by the following question: In relation
to your weight, do you consider yourself : : : ?, with seven
response options: ‘very thin’; ‘a little thin’; ‘thin’; ‘normal’;
‘as having a little excess weight’; ‘as having excess weight’;
‘as having very much excess weight’. ‘Very thin’, ‘a little
thin’ and ‘thin’ were combined into the ‘thin’ category of
self-perceived weight. ‘As having a little excess weight’,
‘as having excess weight’ and ‘as having very much excess
weight’were combined into the ‘excess weight’ category of
self-perceived weight.

Independent variables
Socio-demographic characteristics are gender, age group
(10–19 years of age based on the fact that most individuals
between 10 and 14 years are at the onset or in the middle of
puberty and most of those between 15 and 19 years have
undergone puberty and are closer to adulthood) and
schooling of head of household (0–4, 5–8, 9–11 and 12
or more years).

BMI was calculated by data on self-reported weight
and measured height (weight (kg)/height2 (m)). The
BMI for age cutoff points recommended by the WHO
was used: underweight = BMI< 3rd percentile; normal
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weight= BMI≥ 3rd percentile and ≤85th percentile;
overweight= BMI> 85th percentile and ≤97th percentile
and obesity = BMI> 97th percentile(22). Several studies
show that it is viable to use self-reported anthropometrics
measurements in public health research as these correlate
positively with objective measurements(23–26).

Screen time was obtained through the following
questions ‘How much time in total do you spend watch-
ing TV on a weekday and a weekend day?’ and ‘How
much time in total do you spend on the computer on a
weekday and a weekend day?’. Screen time was categor-
ised as ‘zero to two’, ‘three to four’ and ‘five or more’
hours a day.

Self-rated food quantity and diet quality were deter-
mined by the answers to the following questions ‘Do
you think that you eat more than you should?’ (‘no’ or
‘yes’) and ‘How do you consider the quality of your diet?
(‘very good or good’, ‘regular’, ‘poor or very poor’).

Weekly consumption frequency of breakfast (‘every
day’ or ‘zero to six times a week’), healthy foods (fruits,
raw vegetables and milk) and unhealthy foods (soft drinks,
cookies/crackers and snacks) categorised as ‘zero to two’
and ‘three or more’ times a week.

Statistical analysis
The association between weight self-perception and BMI
was determined using Pearson’s χ2 test with a 5 % signifi-
cance level. The proportions of weight self-perception
according to the selected features were estimated and asso-
ciations were determined using Pearson’s χ2 test with a 5 %
significance level.

OR and 95 % CI of weight self-perception were esti-
mated using multinomial logistic regression analysis. In
the current analysis, groups that considered themselves
thin or as having excess weight were simultaneously com-
pared with the reference category (i.e., group that consid-
ered their weight normal).

Variables with a P-value< 0·20 in the bivariate analysis
(relation between an independent variable and the depen-
dent variable) were included in the final model: gender,
schooling of head of household, BMI, eat more than
should, self-rated diet quality, weekly intake frequency
of breakfast, fruits, soft drinks, cookies/crackers and
snacks. The P-value<0·20 was adopted to expand the
inclusion of potential confounding factors in the model.
Variables with a P-value<0·05 in the adjusted analysis
remained in the final model. The Hosmer–Lemeshow test
was used to verify the goodness of fit of the multinomial
logistic regression model.

The interviews were entered using a mask developed in
the EpiData version 3.1 (Epidata Assoc.). The statistical
analyses were conducted using the survey module of the
Stata program, version 14.0 (Stata Corp.), which incorpo-
rates complex sampling design.

Results

Among the 1023 adolescents included in the ISACamp (first
home visit), 109 (10·6 %) did not participate of the
ISACamp-Nutri (second home visit) due to refusals or
losses to follow-up. Among the 914 individuals who
answered the nutrition questionnaire, three did not have
complete data. Therefore, 911 adolescents aged 10–
19 years (mean age: 14·6 years (95 % CI 14·4, 14·8)) were
analysed. Significant differences were found between the
weight self-perception and gender (P< 0·01), but not
between the weight self-perception and age (P= 0·4448).

The study population was composed predominantly of
male adolescents (51·3 %), individuals aged 15–19 years
(52·6 %), those from families in which the head of the
household had up to 8 years of schooling (53·1 %), adoles-
cents with underweight or normal weight (66·0 %) and
those with screen time of five or more hours per day
(57·1 %). Most reported not eating more than they should
(64·9 %) and that the quality of their diet was very good
or good (57·2 %). Most consumed breakfast daily
(63·4 %) and consumed fruits (63·7 %), raw vegetables
(58·1 %), milk (68·7 %), soft drinks (50·6 %) and cookies/
crackers (55·4 %) three to seven times per week. A low
consumption frequency of zero to two times per week
was only found for snacks (73·3 %).

By analysing BMI and weight self-perception, a higher
percentage of adolescents with overweight/obesity did
not evaluate their weight properly (47·7 %, of whom
4·0 % perceived themselves as thin and 43·7 % perceived
themselves as normal), followed by individuals in the ideal
weight range (36·5 %, of whom 25·3 % considered them-
selves to be thin and 11·2 % considered themselves as hav-
ing excess weight) and underweight individuals (36·1 %
self-perceived themselves as having normal weight)
(P< 0·01, Table 1).

A significant difference in body weight self-perception
was found between genders (P< 0·01), as more girls than
boys perceived themselves as having excess weight
(59·4 % (95 % CI 52·0, 66·3) v. 40·6 % (95 % CI 33·7,
48·0)). In contrast, no significant associations were found
with the other socio-demographic characteristics, such as
age (P= 0·44) or schooling of the head of the household
(P= 0·15) (Table 2).

Significant associations were found between weight
self-perception and BMI status, thinking that one eats more
than one should, and self-rated diet quality (P< 0·01).
Screen time (P= 0·31) was not significantly associated with
weight self-perception. A total of 7·1 and 26·5 % of adoles-
cents considered themselves as being thin and having nor-
mal weight, respectively, but their nutritional status was
classified as overweight or obesity (Table 3).

Significant associations were found between body
weight self-perception andweekly consumption frequency
of breakfast, soft drinks, cookies/crackers and snacks
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(P < 0·01), whereas no significant associations were found
regarding the weekly consumption frequency of fruits
(P = 0·13), raw vegetables (P = 0·49) or milk (P= 0·20).
Individuals who considered themselves as being thin had
a higher intake (three to seven times/week) of soft drinks
and cookies/crackers, comparedwith thosewho perceived

themselves as having normal weight and those who per-
ceived themselves as having excess weight (Table 4).

The results of the multinomial logistic regression
analysis (Table 5) revealed that a lower self-perception
as being thin among female adolescents (OR: 0·65, 95 %
CI 0·43, 0·97), those classified with overweight/obesity

Table 1 Percentage of nutritional status according to weight self-perception in adolescents aged 10–19 years. Campinas Health Survey and
Campinas Food Consumption Survey (ISACamp and ISACamp-Nutri, Brazil, 2014/2016)

Underweight Normal weight Overweight/obesity

Variable n % 95 % CI % 95 % CI % 95 % CI P*

Weight self-perception
Thin 157 63·9 39·7, 82·6 25·3 21·9, 29·0 4·0 1·9, 8·1 <0·01
Normal 473 36·1 17·4, 60·3 63·5 58·9, 67·8 43·7 37·7, 50·0
Excess weight 207 0·0 11·2 8·8, 14·2 52·3 46·0, 58·5

n, number of individuals in the unweighted sample; %, Percentage in the weighted sample.
*P-value from Pearson’s χ2 test.

Table 2 Percentage of weight self-perception according to socio-demographic characteristics of adolescents aged 10–19 years. Campinas
Health Survey and Campinas Food Consumption Survey (ISACamp and ISACamp-Nutri, Brazil, 2014/2016)

Thin (n 172) Normal (n 511)
Excess weight

(n 228)

Variables n % % 95 % CI % 95 % CI % 95 % CI P*

All 911 100 19·1 16·4, 22·0 55·8 52·5, 59·2 25·1 21·7, 28·8
Gender
Male 467 51·3 58·2 48·2, 67·6 53·7 49·4, 58·0 40·6 33·7, 48·0 < 0·01
Female 444 48·7 41·8 32·4, 51·8 46·3 42·0, 50·6 59·4 52·0, 66·3

Age (years)
10–14 430 47·4 43·8 36·5, 51·4 47·2 42·7, 51·8 50·4 43·0, 57·7 0·44
15–19 481 52·6 56·2 48·6, 63·5 52·8 48·2, 57·3 49·6 42·3, 57·0

Schooling of household head (years)
0–4 180 19·6 20·6 14·9, 27·7 17·4 13·3, 22·4 23·5 17·7, 30·6 0·15
5–8 297 33·5 37·6 28·7, 47·5 35·4 30·1, 41·0 26·5 20·1, 34·0
9–11 265 29·0 24·8 18·2, 32·9 29·4 24·1, 35·3 31·1 24·8, 38·3
12 or more 154 17·9 16·9 10·8, 25·6 17·8 13·5, 23·2 18·8 13·2, 26·1

n, number of individuals in the unweighted sample; %, percentage in the weighted sample.
*P-value from Pearson’s χ2 test.

Table 3 Percentage of weight self-perception according to BMI, screen time, self-rated amount eaten and diet quality in adolescents aged
10–19 years. Campinas Health Survey and Campinas Food Consumption Survey (ISACamp and ISACamp-Nutri, Brazil, 2014/2016)

Thin Normal Excess weight

Variables n % % 95 % CI % 95 % CI % 95 % CI P*

BMI
Underweight/normal weight 552 66·0 92·9 85·8, 96·5 73·5 68·4, 78·1 28·7 23·9, 34·1 < 0·01
Overweight/obesity 285 34·0 7·1 3·4, 14·1 26·5 21·9, 31·6 71·3 65·9, 76·1

Screen time (h/d)
0–2 159 17·2 14·3 8·7, 22·7 19·1 14·4, 24·9 15·4 10·9, 21·2 0·31
3–4 233 25·7 26·8 21·2, 33·3 23·6 19·9, 27·6 29·5 23·3, 36·5
5 or more 515 57·1 58·9 49·9, 67·3 57·3 51·0, 63·4 55·1 48·0, 62·1

Eat more than should
Yes 317 35·1 29·9 23·0, 38·0 23·9 19·8, 28·6 63·6 56·9, 69·9 < 0·01

Self-rated diet quality
Very good/good 518 57·2 57·4 49·3, 65·2 63·2 58·3, 67·8 43·8 37·1, 50·6 < 0·01
Regular 318 34·5 33·4 26·8, 40·6 31·9 27·5, 36·7 40·9 34·2, 48·0
Poor/very poor 75 8·3 9·2 6·1, 13·7 4·8 3·3, 7·1 15·3 10·9, 21·1

n, number of individuals in the unweighted sample; %, percentage in the weighted sample.
*P-value from Pearson’s χ2 test.

Weight self-perception in adolescents 1651

https://doi.org/10.1017/S1368980021000690 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021000690


(OR: 0·18, 95 % CI 0·08, 0·39) and those who did not con-
sume breakfast daily (OR: 0·63, 95 % CI 0·43, 0·94).
Adolescents who considered the quality of their diet as
being poor or very poor (OR: 2·09, 95 % CI1·01, 4·34)

and those who ate snacks three to seven times per week
(OR: 1·64, 95 % CI 1·03, 2·62) were more likely to have a
self-perception of being thin compared to those with
self-perceived normal weight. Conversely, a self-perception

Table 4 Percentage of weight self-perception according to weekly frequency of breakfast and consumption of healthy and unhealthy foods in
adolescents aged 10–19 years. Campinas Health Survey and Campinas Food Consumption Survey (ISACamp and ISACamp-Nutri, Brazil,
2014/2016)

Thin Normal Excess weight

Variables n % % 95 % CI % 95 % CI % 95 % CI P*

Weekly frequency of
Breakfast (weekly frequency)
Every day 578 63·4 71·5 63·8, 78·2 65·5 60·5, 70·1 52·6 46·2, 58·9 < 0·01
0–6 times 333 36·6 28·5 21·8, 36·2 34·5 29·9, 39·5 47·4 41·1, 53·8

Fruits
3–7 times 578 63·7 61·1 53·1, 68·6 66·5 61·6, 71·1 59·4 53·3, 65·1 0·13
0–2 times 333 36·3 38·9 31·4, 46·9 33·5 28·9, 38·4 40·6 34·9, 46·7

Raw vegetables
3–7 times 522 58·1 55·5 47·4, 63·3 57·4 51·8, 62·8 61·7 54·1, 68·7 0·49
0–2 times 389 41·9 44·5 36·7, 52·6 42·6 37·2, 48·2 38·3 31·3, 45·8

Milk
3–7 times 623 68·7 72·7 65·6, 78·7 69·0 64·2, 73·4 65·0 58·3, 71·1 0·20
0–2 times 288 31·3 27·3 21·2, 34·4 31·0 26·6, 35·8 35·0 28·9, 41·7

Soft drinks
3–7 times 461 50·6 59·1 52·7, 65·3 51·3 46·8, 55·8 42·3 35·1, 49·8 < 0·01
0–2 times 450 49·4 40·8 34·7, 47·2 48·7 44·2, 53·1 57·7 50·2, 64·9

Cookies/crackers
3–7 times 513 55·4 64·0 57·1, 70·4 56·4 51·4, 61·2 46·6 39·3, 54·0 < 0·01
0–2 times 398 44·6 36·0 29·6, 42·9 43·6 38·8, 48·6 53·4 46·0, 60·7

Snacks
3–7 times 244 26·7 35·7 28·5, 43·6 25·3 20·9, 30·2 23·2 18·6, 28·4 < 0·01
0–2 times 667 73·3 64·3 56·4, 71·5 74·7 69·8, 79·1 76·8 71·5, 81·4

n, number of individuals in the unweighted sample; %, percentage in the weighted sample.
*P-value from Pearson’s χ2 test.

Table 5 Multinomial logistic regression analysis* of factors associated with self-perception of body weight in adolescents aged 10–19 years.
Campinas Health Survey and Campinas Food Consumption Survey (ISACamp and ISACamp-Nutri, Brazil, 2014/2016)

Thin Excess weight

Variables OR 95 % CI P** OR 95 % CI P**

Gender
Male 1 1
Female 0·65 0·43, 0·97 0·04 2·15 1·42, 3·26 < 0·01

BMI
Underweight/normal weight 1 1
Overweight/obesity 0·18 0·08, 0·39 <0·01 7·45 5·14, 10·80 < 0·01

Eat more than should
Yes 1·29 0·78, 2·14 0·30 5·08 3·32, 7·77 < 0·01

Self-rated diet quality
Very good/good 1 1
Regular 1·11 0·70, 1·76 0·63 1·45 0·96, 2·21 0·07
Poor/very poor 2·09 1·01, 4·34 0·04 3·19 1·53, 6·64 < 0·01

Breakfast (weekly frequency)
Every day 1 1
0–6 times 0·63 0·43, 0·94 0·02 1·44 0·87, 2·37 0·14

Cookies/crackers (weekly frequency)
0–2 times 1 1
3–7 times 1·20 0·82, 1·76 0·32 0·64 0·42, 0·98 0·04

Snacks (weekly frequency)
0–2 times 1 1
3–7 times 1·64 1·03, 2·62 0·03 0·65 0·44, 0·97 0·03

*Hosmer–Lemeshow test: P= 0·1483.
**P-value fromWald’s test. Variables incorporated into model: gender; schooling of head of household; BMI; eat more than should; self-rated diet quality; breakfast; fruits; soft
drinks; cookies/crackers and snacks.
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as having excess weight was more frequent in girls (OR:
2·15, 95 % CI 1·42, 3·26), individuals classified with over-
weight/obesity (OR: 7·45, 95 % CI 5·14, 10·80), those
who thought they ate more than they should (OR: 5·08,
95 % CI 3·32, 7·77) and those who considered their diet
quality as being poor or very poor (OR: 3·19, 95 %
CI1·53, 6·64). Moreover, the self-perception of having
excess weight was lower among those who ate cookies/
crackers and snacks three to seven times/week, respec-
tively (OR:0·64, 95 % CI 0·42, 0·98 and OR: 0·65, 95 % CI
0·44, 0·97).

Discussion

Among the adolescents evaluated, nearly half of those with
overweight/obesity underestimated their weight.
Furthermore, 36·5 % of those with normal weight and
36·1 % of those with underweight also exhibited misper-
ceptions regarding their weight. These figures are higher
than those reported in a study conducted with individuals
aged 7–18 years in Jilin City, China, in which 45·4 % of indi-
viduals with overweight underestimated their weight,
32·8 % with normal weight did not perceive their weight
as normal and 22·2 %with underweight overestimated their
weight (P< 0·001), demonstrating a discrepancy between
BMI and body weight perception(27). Another cross-
sectional study with 1643 Italian adolescents aged
11–16 years old found that both girls and boys with
overweight and obesity underestimated their weight(28).

Weight underestimation among individuals with excess
weight is generally associated with disinterest in adopting
physical activity and healthy habits, possibly due to the lack
of motivation related to weight loss(29). Obesity affects
physiological functions of the body and increases the risk
for developing NCD, with negative impacts on quality of
life and public health(30). Moreover, 80 % of obese adoles-
cents will continue to be obese as adults(31).

In the present study, 44·2 % of adolescents considered
themselves as being thin (19·1 %) or having excess weight
(25·1 %). Similar results were reported in a study conducted
in the city of Pelotas, Brazil(32) involving 4452 eleven-year-
old adolescents, 19·0 % of whom perceived themselves as
being thin or very thin and 25·0 % perceived themselves as
having excess weight. Likewise, a study conducted in
Seville, Spain(14) involving 336 students with mean age of
12·46 ± 2·14 years found that 10·7 % deemed themselves
to be thin and 23·3 % considered themselves to be over-
weight or obese.

In the present investigation, girls had a lower likelihood
of perceiving themselves as being thin and a higher likeli-
hood of perceiving themselves as having excess weight in
comparison to boys. Godina and Zadorozhnaya(33) ana-
lysed adolescents of Russian and Kalmyk ethnicity aged
12–17 years and found that weight was the most important
characteristic in body self-perception among girls, whereas

height was the most important characteristic among boys.
Indeed, studies report that boys are more likely to under-
estimate their weight status, whereas girls are more likely
to overestimate it(14,32,34). Females have been shown to con-
trol their own weight more, have a poor self-image, have a
higher level of body dissatisfaction and be more critical
than boys regarding self-perceived body weight, and this
tendency increases with age(7,33,35).

Adolescents generally have knowledge regarding food
and that healthy eating involves consuming the right
amounts in terms of balance and variety(36). Moreover,
those with better eating behaviours are more likely to per-
ceive themselves as having normal weight(37). In the
present study, adolescents who considered themselves
as having excess weight had a fivefold greater chance of
thinking that they atemore than they should. Research con-
ducted at a public school in the city of Juiz de Fora, Brazil,
involving adolescents aged 15–19 years, found that all
obese individuals and 50·0 % of overweight individuals
declared that they ate in excess(38). There is fairly consistent
support for the association between obesity and ultra-
processed food consumption. Such foods contain higher
amounts of sugar, saturated fat, trans-fat, Na and energy
density as well as lower fibre content, resulting in the
potential for lower satiety and a higher glycaemic response.
Furthermore, ultra-processed foods are highly palatable
and packaged in large portions, which may promote over-
consumption when compared with less processed
foods(39).

In the present sample, 9·2 and 15·3 % of the adolescents
who perceived themselves as thin and having excess
weight, respectively, self-rated their diet quality as poor
or very poor. A previous study involving 1139 students
found that 43·0 % of adolescents without excess weight
and 47·0 % with excess weight reported that their diet qual-
ity was poor (P= 0·40)(40).

Adolescents who have good eating practices are more
likely to consume breakfast with the family several times
a week or every day, have normal weight and have an
accurate perception of their body weight(36,41). Skipping
breakfast has been associated with weight management
intentions, a higher likelihood of losing or gaining weight
and a lower likelihood of maintaining one’s weight(42). In
the present study, adolescents who did not eat breakfast
every day had a lower likelihood of perceiving themselves
as thin. A previous study found that adolescents who
skipped breakfast (v. non-breakfast skippers) were more
likely to perceive themselves as underweight, overweight
or very overweight (v. normal weight)(42). Moreover, skip-
ping breakfast has been associated with increases in the
risk of overweight/obesity and BMI(29).

The 2009 Korea Youth Risk Behaviour Web-Based
Survey involving 72 399 adolescents aged 12–18 years
found that those who underestimated their weight were
more likely to have unbalanced eating patterns, including
the consumption of snacks, sweetened beverages and fast
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food(34). In a study conducted in southern California, USA,
individuals aged 13–19 years of age with daily consumption
of junk food (cookies/cakes, salted snacks, regular sodas,
hamburgers, etc.) had more frequent self-perceptions of
being thin (57·6 %) and less frequent self-perceptions of
being fit (49·1 %) and overweight (48·8 %) (P< 0·004)(43).
In the present study, adolescents who consumed cookies/
crackers and snacks three to seven times a week had a
lower likelihood of perceiving themselves as having
excess weight and for snacks, there was a higher likelihood
of perceiving themselves as being thin in comparison to
those who perceived their weight as being normal.
Reverse causality may play a role, as individuals who
perceived themselves as being thin did not worry about
how often they snacked.

Poor dietary habits formed during adolescence fre-
quently are carried into adulthood and likely affect future
risk for excess weight, Fe deficiency anaemia, poor bone
mineralisation, eating disorders and development of
NCD (heart disease, osteoporosis, type 2 diabetes and
cancer)(44,45). In addition, a poor diet and low levels of
physical activity during this life stage can have long-term
consequences such as delayed sexual maturation, loss of
final adult height and hyperlipidaemia(46). Poor diet quality
was also associated with declining psychological function-
ing and associated mental health problems(47).

Therefore, it is fundamental to teach and encourage
healthy eating habits to children and adolescents, as such
habits and customs may remain for a lifetime(48). Both diet
quantity and diet quality are related to nutritional status.
However, current eating patterns are low in fruit, vegeta-
bles and milk, involve a high intake of snacks/sweets
(cookies, salty snacks and candies) and soft drinks, and
often involve skipping breakfast(49). Paradoxically, the
media promote a thin ideal body, especially for girls, and
a muscular body for boys, which can affect an individual’s
relationship with his/her own body(50,51). A study among
adolescents found that each hour of screen time was asso-
ciated with lower physical activity and higher BMI percen-
tile, waist-to-height-ratio, body fat, waist circumference
and poorer body image(11). Furthermore, media exposure
encourages the consumption of ultra-processed foods,
contrary to the recommendations of the Food Guide for
the Brazilian Population (2014)(52), and promotes negative
social comparison among favourite characters in the media
in relation to own body perceptions(53). Individuals with
weight misperception are more likely to experience
adverse health outcomes compared to their peers with
accurate perceptions regarding own weight status(34).

One of the weaknesses of the current study was the use
of self-reported weight data to calculate BMI. The survey
obtained self-reported information on both weight and
height, but the participants’ height was also measured.
Some studies have shown lower agreement between that
reported andmeasured height than reported andmeasured
weight, which leads to errors when classifying nutritional

status(54-56). Other studies have demonstrated a strong cor-
relation between measured and self-reported weight
(r= 0·99; P< 0·001)(57), supporting the use of self-reported
weight data in cross-sectional studies. Moreover, a study
that also evaluated adolescents of both genders residing
in the city of Sao Paulo (near the city of Campinas and with
a similar population as that of the present study) demon-
strated a high correlation between self-reported and mea-
sured weight (r> 0·94)(58). In addition, Matthiessen et al.
argued that, although these data may have some misclassi-
fication, the use of face-to-face interviews (as done in our
study) was superior to questionnaire data(59).

Another limitation of the current study is the cross-
sectional design, which captures a specific period of a
sample and does not enable the determination of the
direction of the associations found. However, the datawere
obtained through a probabilistic population-based health
survey that occurs periodically and enables the monitoring
of body weight self-perception among adolescents. In
addition, we did not collect Tanner staging value and we
did not evaluate if stress can influence adolescents’
answers. Previous studies found a significant association
between weight misperception and psychological distress
in students. Thus, it is necessary to promote healthy lifestyle
behaviours and to provide appropriate educational
intervention which focus on improving weight perception
of children and adolescents(60-63).

In conclusion, we found that nearly half of the adoles-
cents in Campinas, Brazil, perceived their weight as thin
or excessive and those with overweight and obesity under-
estimated their weight. The female gender, overweight or
obesity status, self-rated diet quality as poor or very poor,
and a higher consumption of snack foods was associated
with self-perceptions of both being thin and having excess
weight. Not consuming breakfast on a daily basis was asso-
ciated with self-perceptions of being thin. Moreover, eating
more than one should and a higher consumption frequency
of cookies/crackers were associated with self-perceptions
of having excess weight. The present findings can help
improve adolescent health by contributing information to
programmes directed at preventing or treating weight mis-
perception, reducing body dissatisfaction, adopting
healthy lifestyle behaviours, achieving a healthy weight,
as well as managing depression and eating disorders.
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