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Abstract

Introduction: Body image distortion (BID) is a risk factor,
which can lead to eating disorders problems. The purpose of
this study was to measure body image distortion using an
online visual scale which included 9 figures representing
different body sizes. 

Methods: Participants (N = 459) ranged in age from 18
to 30 and were university students from Universitat Politèc-
nica de València (Spain). Body image distortion was
measured comparing the perceived body mass index (PBMI)
corresponding to the figure chosen as ‘‘current” body size
from an online visual scale and the body mass index (BMI)
calculated from self-reported height and weight. 

Results: Findings suggested that approximately half of
the whole sample reported body image distortion, being
more prevalent in women than in men (73.8% vs. 37.4%).
Participants tended to overestimate their body size, mostly
women (61.5% vs. 15.6%), whereas underestimation was
overrepresented by men (10.5% vs. 1.0%). 

Conclusions: Similar results that other studies that used
questionnaires in paper were found.

Key words: Body image distortion. University students. Self-
esteem. Negative eating attitudes.

UNA ESCALA VISUAL ONLINE PARA MEDIR LA DISTORSIÓN
DE LA IMAGEN CORPORAL EN UNIVERSITARIOS

Resumen

Fundamentos: La distorsión de la imagen corporal (DIC)
es un factor de riesgo que puede conducir a problemas de
desorden alimentario. El objetivo principal fue medir la dis-
torsión de la imagen corporal utilizando una escala visual
online que comprendía 9 figuras representando diferentes
tamaños corporales. 

Métodos: Un total de 459 estudiantes de la Universitat
Politècnica de València (España), entre 18 y 30 años, parti-
ciparon en el estudio. La distorsión de la imagen corporal fue
medida comparando el índice de masa corporal percibido
(IMCP), que se obtuvo de la figura seleccionada como
“actual” a partir de la escala visual online, y el índice de
masa corporal (IMC) calculado a partir del peso y la altura
reportados por los participantes. 

Resultados: Los resultados indicaron que la mitad de los
participantes revelaron distorsión de la imagen corporal,
siendo más prevalente en mujeres que en hombres (73,8%
vs. 37,4%). Los participantes tendían mayoritariamente a
sobreestimar su tamaño corporal, especialmente las mujeres
(61,5% vs. 15,6%), mientras que la baja estimación se pre-
sentaba mayoritariamente en los hombres (10,5% vs. 1,0%). 

Conclusiones: Estos resultados son similares a los obteni-
dos por otros estudios que emplearon escalas visuales en
formato papel.

Palabras clave: Distorsión de la imagen corporal. Estudiantes
universitarios. Autoestima. Actitudes negativas hacia la ali-
mentación.
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Introduction

The term “body image” has generally been defined as
the mental representation that one has of his/her body
or physical appearance and encompasses two compo-
nents: perceptual and attitudinal1,2,3.

A particular issue that has perceived a lot of attention
is body image distortion (BID). BID may result in an erro-
neous perception of body image and, in addition, a nega-
tive feeling about the body 4 and it can occur in two
directions: overestimation (people believe themselves to
be fatter than they really are) and underestimation
(people believe that they are thinner than they really
are)5,6. Perception of body size is one mechanism of
weight regulation and it is indispensable in maintaining
an appropriate weight. When BID appears, this mecha-
nism is altered and may be unhealthy regardless if the
direction of the distortion is by overestimation or under-
estimation. On the one hand, underweight or normal
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weight people who overestimated their body size feel
fat, and in order to achieve an almost impossible thin
ideal body image may develop unhealthy-related behav-
iors such as excessive exercise, disordered eating,
smoking, as well negative psychological consequences
such as poor self-esteem and depression 7. On the other
hand, overweight and obese people who underestimated
their body size are not conscious that they must lost
weight to avoid health risks such as coronary heart
disease, type 2 diabetes mellitus, high blood pressure,
strokes, high cholesterol or sleep apnea8.

An important reason for the appearance of BID is
social pressure from the media9,10. In Western cultures,
thinness is rewarded and fatness is punished11,12. Over-
weight and obese people are far from the typical
aesthetic standards and, for this reason, they are
discriminated against by society13. They are considered
lazy and incompetent and have a lot of problems in some
areas such as employment or social relationships14.
However, not all obese people are equally vulnerable to
this problem and, furthermore, BID is not limited
uniquely to overweight and obese people but may also
affect underweight and normal weight people15,16. This is
because BID cannot only be attributed to social pressure
but involves a complex web of perceptual, emotional,
psychological and behavioral factors17. 

For all these reasons, the evaluation of BID is consid-
ered crucial to better understanding the problems which
stem from over and underestimation and to develop
better and more efficient intervention programs. 

This evaluation may be carried out by means new
technologies. In the literature, there are reports that
have studied BID using the conventional administration
modes such as paper and pencil but few of them have
used online questionnaires for this purpose. The advan-
tages of online questionnaires over traditional adminis-
tration methods are numerous. The online question-
naires allow collecting data continuously, regardless of
day or time. Moreover, these questionnaires are less
expensive and can be conducted in large samples.
Another advantage is the speed and precision of data
collection because responses from online questionnaires
can be mechanically stored on databases or statistical
packages18,19,20.

In light of these considerations, this study assesses
BID in young university students employed an online
visual scale to measure 1) gender differences 2) their
influence in self-esteem and negative eating attitudes of
body image distortion 3) the predictive ability of self-
esteem and negative eating disorders for body image
distortion.

Material and methods

Participants

This study was carried out using a cross-sectional
design. A convenience sample was selected because of

the limitations of time, money and staff. A total of 459
university students at Universitat Politècnica de
València consisting of 203 women and 256 men with an
average age of 21.34 years (SD = 3.49) participated in
this study. Their respective body mass index (BMI) were
21.42 (SD = 2.76)) and 23.50 (SD = 2.71)) calculated
from self-reported height and weight.

Measures and instruments

An online visual scale of figures was used to measure
the perceived body mass index (PBMI). PBMI was
compared to the body mass index (BMI) to measure the
accuracy of body size estimation6. 

The online visual scale of figures includes a series of
nine frontal male figures (for male responses) and a
series of nine frontal female figures (for female
responses)21. These figures progressively increase their
body size ranging from very thin (1) to very fat (9).
Participants were asked to indicate which figure from
the online visual scale they thought better represented
to their current body image and, after, these figures
were included into one of the following four groups:
underweight (figures 1, 2 and 3), normal weight (figures
4 and 5), overweight (figures 6 and 7) and obese (figures
8 and 9)22. 

The BMI, calculated by means of self-reported weight
and height, was classified into the same four groups
used to classify the PBMI: underweight (BMI < 19.99
kg/m2), normal weight (20.00 kg/m2 < BMI < 24.99
kg/m2), overweight (25.00 kg/m2 < BMI < 29.99 kg/m2)
and obese (BMI > 30.00 kg/m2). 

BID scores were calculated for each participant as the
resulting from the difference between PBMI and BMI. A
result equal to 0 signified no distortion. The results
different from 0 signified misperception and were classi-
fied according to the direction and the degree.
According to the direction, participants were classified
into two categories: “lower” (the result of the discrep-
ancy was negative) and “higher” (the result was posi-
tive). Participants classified as “lower” meant that they
underestimated their body size because they believed
they were thinner than they really were whereas partici-
pants classified as “higher” signified that they overesti-
mated their body size because they believed they were
fatter than they really were. According to the degree of
misclassification, participants were also classified into
two categories: mild misperception (the result of the
difference was equal to 1, in other words, PBMI was
close to the BMI) and gross misperception (the result of
the difference was greater than or equal to 2 or the PBMI
was far from the BMI). 

Rosenberg’s Self-Esteem Inventory (RSES)23,24 and
Eating Attitudes Test-26 (EAT-26)25,26 were adapted to be
used in an online way. 

RSES is a 10 item measure used for the evaluation of
global self-esteem and scores range from 10 (low self-
esteem) to 40 (large self-esteem). 
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EAT-26 was the tool used to measure negative eating
attitudes. The online tool is composed of 26 items and
scores range between 0 and 78. Higher scores mean
higher negative eating attitudes.

Procedure

The study was approved by the Human Research
Ethical Committee at the University of Universitat
Politècnica de València. Data collection took place in the
university library where were found students from
different faculties, different genders and a wide age
range. There were two inclusion criteria: being enrolled
in UPV during the academic year and being 30 years old
or less. Participants completed a battery of online self-
reported questionnaires in a classroom with computers
without time limit. Researchers were present to answer
any possible questions. The questionnaires were anony-
mous and confidential. All participants took part on a
voluntary basis and were considered to imply informed
consent.

Statistical analysis

Descriptive statistics across gender were calculated
using frequencies, percentages and chi-square tests on
categorical variables, and the mean (M) and standard
deviation (SD) on continuous data. The accuracy of body
size estimation was calculated by means of Cohen s
kappa using the BMI as a criterion and examining the
proportion of subjects that fell into the same group, into
the closest groups, and into the farthest groups
according to the PBMI. A series of one-way ANOVAs was
conducted between categories of BID (dependent vari-
able), self-esteem and negative eating attitude scores
(independent variables) in order to determine if there
were any significant differences in self-esteem and
negative eating attitudes according to BID. Tukey post-

hoc tests were used to test group differences when
assumptions of homogeneity of variance were found and
Games-Howell when they were not. Pearson correlation
coefficients were calculated to assess the degree of
association between BID, self-esteem and negative
eating attitudes. Multiple linear regression analysis was
conducted to determine whether self-esteem and nega-
tive eating attitudes scores could predict BID. The statis-
tical Program for Social Sciences (SPSS) version 16.5 and
a statistical significance level of 0.05 was used in all
analyses.

Results

Body mass index and perceived body mass index

Table I shows the classification of the participants
into underweight, normal weight, overweight and obese
according to the BMI and the PBMI. The BMI, calculated
from self-reported weight and height, indicated that
approximately two thirds of the whole sample was clas-
sified as normal weight, mostly represented by men.
Only 17.9% of the participants fell within the under-
weight category, overrepresented by women. Just 15.7%
and 2.0% of the whole sample were overweight and
obese, respectively, mostly being men. A significant
gender effect on the BMI was observed (χ(3)² = 57.979,
p < 0.001). 

The PBMI, calculated from the figure selected as
current body size, suggested that about two-in-three of
the participants considered themselves to be normal
weight, of these the percentage of men was higher than
women. A sizable proportion of participants perceived
that they were overweight, mostly women. Fewer partic-
ipants saw themselves as obese or underweight. The
obese group was mostly represented by women whereas
the underweight group by men. A significant gender
effect on the PBMI was observed (χ(3)² = 10.783, p <
0.05).
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Table I
Classification BMI and PBMI for whole sample and by gender

Underweight Normal weight Overweight Obese

n % n % n % n %

Body mass index

Whole sample 82 17.9 296 64.5 72 15.7 9 2.0

Men 16 6.2 180 70.3 54 21.1 6 2.3

Women 66 32.6 116 57.1 18 8.9 3 1.5

Perceived body mass index

Whole sample 22 4.8 278 60.6 142 30.9 17 3.7

Men 16 6.3 166 64.8 68 26.6 6 2.3

Women 6 3.0 112 55.2 74 36.5 11 5.4

n: frequency; %: percentage.



Body image distortion

Table II shows the frequencies and the percentages of
BID for the whole sample and by gender. Approximately
half of the whole sample reported distortion. Of those,
only 6.3% underestimated their body size, whereas
36.0% indicated overestimation. Mild misperception
was more prevalent than gross misperception (40.1% vs.
2.2%). 

Gender differences in BID found that the percentage
of women that did not have a realistic perception of
their body size was higher than the percentage of men
(62.6% vs. 26.2%). According to the direction, men were
more likely to underestimate their body size than women

(10.6% vs. 1.0%) whereas overestimation was more
prevalent in women (61.5% vs. 15.6%). According to the
degree of misperception, gross misperception was repre-
sented mostly by women (4.4% vs. 0.4%) but only in the
direction of overestimation.

Agreement between BMI and PBMI

Table III displays the percentage of participants clas-
sified in BMI categories to the percentages classified in
perceived categories. Participants classified as normal
weight, overweight and obesity according to their BMI
had a more realistic appreciation of their body size than
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Table II
Frequencies and percentages of the BID for the whole sample and by gender

No distortion
Mild misperception Gross misperception

Lower Higher Lower Higher

Whole sample n 265 29 155 – 10

% 57.7 6.3 33.8 – 2.2

Men n 189 27 39 – 1

% 73.8 10.6 15.2 – 0.4

Women n 76 2 116 – 9

% 37.4 1.0 57.1 – 4.4

n: frequency; %: percentage; Lower: participants underestimated their body size; Higher: participants overestimated their body size.

Table III
Accuracy of body size estimation comparing BMI and PBMI for the whole sample and by gender

PBMI

Lower Realistic Higher
BMI

n % n % n %
Kappa

Whole sample

Underweight – – 12 14.6 70 85.4 0.234*

Normal 10 3.4 197 66.6 89 30.1

Overweight 16 22.2 50 69.4 6 8.3

Obese 3 33.3 6 66.7 – –

Men

Underweight – – 6 37.5 10 62.5 0.459*

Normal 10 5.6 141 78.3 29 16.2

Overweight 15 27.8 38 70.4 1 1.9

Obese 2 33.3 4 66.7 – –

Women

Underweight – – 6 9.1 60 90.9 0.026*

Normal – – 56 48.3 60 51.7

Overweight 1 5.6 12 66.7 5 27.8

Obese 1 33.3 2 66.7 – –

PBMI: perceived body mass index; BMI: body mass index; Lower: participants underestimated their body size; Higher: participants overestimated their
body size; Realistic: no distortion; *p < 0.001.



those classified as underweight. Underweight partici-
pants mostly perceived themselves as “higher”, overrep-
resented by women. In contrast, a sizable percentage of
overweight and obese participants saw themselves as
“lower”.

Cohen’s kappa was used to measure the agreement of
participants in each BMI with their PBMI. For the whole
sample, Cohen’s kappa suggested a weak agreement. By
gender, a moderate agreement was obtained for men
but no agreement for women.

Self-esteem and negative eating attitudes 
according to BID

Table IV displays a series of one-way ANOVA
conducted to examine if there were any significant
differences in self-esteem and negative eating attitude
scores according to BID. For the whole sample, according
to the degree of misperception, gross misperception
supposed lower self-esteem and higher negative eating
attitude scores than mild misperception. According to
the direction, participants who underestimated their
body size were the most likely to exhibit higher self-
esteem and lower negative eating attitudes scores. It is
important to note, that surprisingly, participants
without distortion obtained lower self-esteem and
higher negative eating attitude scores than those who
underestimated their body size. Post-hoc test revealed
differences in self-esteem scores between participants
who underestimated their body size and those who
grossly overestimated it, whereas in negative eating
attitudes the differences were between participants who
grossly misperceived their body size and the other
groups. Considering genders, results indicated no signif-
icant differences in self-esteem and negative eating
attitudes according to the BID in either gender. 

Pearson correlation coefficients were calculated
between BID and self-esteem and negative eating atti-
tudes for whole sample and for both genders separately.
For the whole sample, BID was significantly negatively
related to self-esteem (r = -0.093, p < 0.05) and signifi-
cantly positively associated with negative eating atti-
tudes (r = 0.121, p < 0.05), suggesting that the greater
the BID, the lower the self-esteem and the higher the
negative eating disorders. When the correlations were
studied by gender, no significant associations were
found in either gender. 

Multiple regression indicated that negative eating
attitudes was a weak predictor (β = .010; t =1.993; p <
0.05) explaining only 5.9% of the variance of BID and
self-esteem did not effectively predict body image
distortion. By genders, neither negative eating attitudes
nor self-esteem were predictors of BID.

Discussion

This paper discusses BID in university students in rela-
tion to gender, self-esteem and negative eating atti-
tudes using an online visual scale. The results suggested
that almost half of the whole sample reported distortion.
This report found remarkable gender differences in
prevalence, direction and degree of distortion. 

Regarding prevalence of the distortion, men in this
study were more likely to report realistic perceptions of
their body size, whereas women were more prone to
express distortion. In addition, Cohen s k corroborated
that men were more accurate in their body size estima-
tion than women. 

According to the direction of the BID, the results of
this report were in line with the generous body of
evidence that used a paper-pencil visual scale. Women
are more likely to feel too fat, wishing to be smaller,
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Table IV
Self-esteem and negative eating attitudes according to the direction and the degree of the BID

Mild misperception Gross misperception

No distortion Lower Higher Higher

M SD M SD M SD M SD df F

Whole sample

RSES 32.14ab 5.06 33.48a 3.87 31.20ab 4.97 28.50b 5.17 3.455 3.734*

EAT-26 3.45a 4.43 3.43a 4.86 4.26a 5.60 8.80b 12.44 3.455 4.050**

Men

RSES 32.65 4.75 33.37 3.74 31.92 4.58 37.00 – 2.252 0.833

EAT-26 3.01 4.53 3.52 5.03 3.87 5.23 2.00 – 2.252 0.432

Women

RSES 30.86 5.60 35.00 7.07 30.96 5.09 27.56 4.48 3.199 1.592

EAT-26 4.49 4.02 2.50 0.71 4.40 5.74 9.56 12.95 3.199 2.463

RSES: Rosenberg’s Self-Esteem Inventory; EAT-26: Eating Attitudes Test-26; Lower: participants underestimated their body size; Higher: participants
overestimated their body size; Different superscripts at the same row indicate significant differences from one another at *p < 0.05; **p < = 0.01.



whereas a feeling of being too thin, wishing to be bigger,
is more established in males27,28,29,30. Two possible reasons
might explain the overestimation reported in women
and underestimation in men. The first explanation is
based on the differences in women and men s ideal body
image, thinness for females and a lean and muscular
physique for males31,32. The second explanation is derived
from the mistake made by both men and women in their
assessment of what the opposite sex would find most
attractive. A number of studies have found that women
presume that men find a thinner body more attractive
than men actually report liking, whereas men perceive
that women desire more muscularity than women
express liking33,34,35,36.

Regarding the degree of the BID, the result of this
report indicated that higher levels of misperception
were more prevalent in women, whereas men perceived
their body image closer to their BMI37. This result may be
explained by the fact that women receive more social
pressure such as images, advertisements or messages
about the need to be increasingly thin to be closer to an
almost unattainable ideal body image. Furthermore, men
give more importance to the opposite sex s body image
than women do, adding more pressure to women. 

The accuracy of body size estimation was measured by
means of comparing BMI and PBMI. It was found that
underweight participants tended to overestimate their
size, whereas obese participants were more likely to
underestimate it. The association between BMI and body
image is rather complex and there are two opposing
findings. One the one hand and in the line of the result
obtained in this report, some studies have expressed that
obese people underestimate their size to a higher level
than those classified as normal weight38. On the other
hand, other studies conclude that obese people are more
likely to report overestimation39. 

When examining the results of the correlation coeffi-
cients by gender, there was no association between BID
and self-esteem. Previous research findings in this area
have been divergent, some findings only indicate associ-
ation between BID and self-esteem for women and
others failed to find significant association for either
gender. Some of the postulated reasons for the inconsis-
tent findings could include methodological differences
in measuring self-esteem and BID or differences in the
sociodemographic factors of the sample.

Limitations

The limitations of this report must be acknowledged.
Firstly, in this study BMI corresponded to the BMI calcu-
lated from self-reported weight and height. The problem
is that self-reported weight tends to be underestimated
whereas self-reported height is often overestimated,
leading to underestimation of BMI. The use of self-
reported measures is justifiable in this study if it is taken
account that self-reported height and weight measures
have been used in a large number of surveys40,41 and

furthermore, the values of self-BMI obtained in this report
were moderately consistent with those obtained by
means of objective measures for Spain university students
with a similar age range42. The second limitation was
related to the conclusions because they must be limited to
a university environment. For other environments, the
conclusions should be interpreted carefully.
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