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Abstract
To identify the prevalence of distortion and dissatisfaction with the body size of Brazilian university
students, and establish their relationship with the demographic and academic characteristics and
the anthropometric nutritional status. The sample consisted of students from a public university
in the state of São Paulo. The Figure Rating Scale (FRS) for Brazilian adults was used as an
instrument. The participants selected the figure that corresponded to the current body and
another one for the desired body. The prevalence of distortion and dissatisfaction with body size
was calculated with 95% confidence interval (95% CI). The association between the variables was
evaluated by the Chi-Square Test (χ2). The significance level of 5% was adopted. A total of 356
students (women=71.63%) with a mean age of 20.95 (SD=2.55) years participated. The prevalence
of distortion and dissatisfaction with body size was 73.03% (95% CI=68.23–77.83) and 79.49% (95%
CI=75.3–83.68), respectively. There was a high prevalence of distortion with body size among
individuals with low weight (χ2=9.523, p=0.009). Students who distorted the body size (52.31% [95%
CI=47.12–57.50]) underestimated their body size. The type of distortion was related to sex
(χ2=26.35, p<0.001), physical activity (χ2=4.51, p=0.034), use of supplements (χ2=4.62, p=0.032), and
the anthropometric nutritional status (χ2=9.05, p=0.011). Students dissatisfied with the body
(58.66% [95% CI=52.92–64.40]) wished to reduce the body size. The type of dissatisfaction was
related to sex (χ2=5.79, p=0.016) and anthropometric nutritional status (χ2=89.83, p<0.001).
The prevalence of body size underestimation was higher among men, students who practice
physical activity, subjects using dietary supplements and underweight individuals. The wish to
decrease body size was higher among women and overweight/obese individuals.
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INTRODUCTION
The body image is a multifactorial construct that refers to an individual’s mental
representation about his/her own body (Cash & Smolak, 2011; Grogan, 2016). According to
Cash & Smolak (2011), this concept can be investigated from the perceptual and attitudinal
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dimensions. The perceptual dimension encompasses an individual’s mental representation of
the body, while the attitudinal dimension involves thoughts, feelings, and behaviors related
to the perceived image. Thus, the body image involves several aspects that go beyond
physiological factors and also included psychosocial ones.
Dissatisfaction with body size is an important aspect that helps to understand people's
perceptions and attitudes towards their bodies (Banfield & McCabe, 2002). It is known that
currently overweight is a worldwide public health problem that affects more than 1.9 billion
adults (World Health Organization, 2018) and this has contributed strongly to the body
dissatisfaction in the population. However, individuals with normal weight and underweight
also have been concerned with the body, showing that this problem affects people regardless
of nutritional status (Banfield & McCabe, 2002; Grogan, 2016).
Besides the dissatisfaction, the distortion with the body size can also assist in the
investigation of body image. According to Kakeshita et al., (2009) the distortion with the size
of the body can be obtained from the discrepancy between the perceived and the real body.
The literature (Cash & Smolak, 2011; Gardner & Brown, 2010; Hosseini & Padhy, 2019;
Xavier et al., 2015) has been suggesting the use of the figural drawing scales, such as Figure
Rating Scale (FRS) to evaluate both concepts (dissatisfaction and body distortion). The first FRS
was proposed by Stunkard et al. (1983) since then, this instrument has been widely used and
adapted for different samples (Coqueiro et al., 2008; Pelegrini & Petroski, 2010; Scherer et al.,
2010). In Brazil, the FRS was adapted by Scagliusi et al. (2006) for the adult female population.
Subsequently, Kakeshita et al. (2009) proposed two scales of figures for both sexes, one for
adults and another one for children.
The FRS for Brazilian adults was designed based on the presentation of a series of
15 figures arranged in an ascending order (varying from the skinny until the fattest shape).
Each figure has a corresponding mean Body Mass Index (BMI) with a homogeneous interval
of 2.5 kg/m2 between the figures. The individuals are invited to point out the figure that better
represents their current body and another one for the desired body. The dissatisfaction with
the body size is obtained from the difference between the mean BMI corresponding to the
figure pointed out for the desired body and the mean BMI corresponding to the figure pointed
out for the current body. On the other hand, the distortion with the body size is calculated
from the difference between the mean BMI of the figure pointed out as corresponding to the
current body and the individual’s real BMI (Kakeshita et al., 2009).
Regarding the evaluation of distortion and dissatisfaction with body size, Cash et al. (2004)
report that these aspects can be influenced by psychological, physical, socio-cultural and
behavioral factors. The literature (Amaral & Ferreira, 2017; Modoio et al., 2011; Nikniaz et al.,
2016; Radwan et al., 2019; Schumacher et al., 2010) has been investigating the relationship
between these aspects and the sex, age, nutritional status, economic class, study/work
environment, among others. Some authors report, for example, that women wish mainly to
lose weight, while men seek weight gain in the form of muscle mass (Adami et al., 2008;
Demarest & Allen, 2000; Muth & Cash, 1997; Nikniaz et al., 2016; Radwan et al., 2019). These
studies also point out that women have a higher negative body image when compared to men
and this may contribute to the development of harmful behaviors, such as disordered eating
(Da Silva et al., 2020, Silva et al., 2017).
Previous studies (Maruf et al., 2014; Pereira et al., 2009; Silva et al., 2017) have shown the
significant relationship between body dissatisfaction and the economic level, where
individuals from higher economic classes were more dissatisfied with body-related issues.
Furthermore, the literature (Bosi et al., 2006; Neighbors & Sobal, 2007; Nikniaz et al., 2016;
Radwan et al., 2019) has shown a higher prevalence of dissatisfaction with body size among
individuals with overweight and obesity. In this way, the identification of factors related to
both dissatisfaction and distortion with body size may be relevant in order to point out aspects
that should be considered for the screening and/or treatment of individuals at risk of
developing body image disorders, such as university students.
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The university environment also may influence individuals’ body concerns given the sudden
changes of social paradigms, high tension, and anxiety that affects mainly younger (Silva et al.,
2020; Schumacher et al., 2010; Yahia et al., 2011). Tallat et al., (2017) suggest further research
that explores the relationship between university environment and body image, since
negative perceptions can affect students' eating behavior. In Brazil, the investigation of body
image is common. Generally, studies indicate that Brazilians are increasingly concerned with
body aesthetics and this has contributed to significant changes in the diet of the population
that is often not always adequate (Carvalho et al., 2017; Silva et al., 2018).

OBJECTIVE
This study aimed to identify the prevalence of distortion and dissatisfaction with body size
in a sample of Brazilian university students and establish their relationship with the
demographic and academic characteristics and the anthropometric nutritional status.

MATERIAL AND METHODS
Study and Sample Design
This is a cross-sectional study, with non-probabilistic sampling designed by convenience. In
the period from September 2015 to February 2016, all students aged 18 to 35 years enrolled
in the Pharmacy-Biochemistry course of the School of Pharmaceutical Sciences of São Paulo
State University (UNESP, campus Araraquara) were invited to participate in the study.

Study Variables and Measure
For sample characterization, age, sex, study schedule, labor activity together with studies,
engagement in physical activities, and use of medications and dietary supplements to change
the body, were collected. Individuals were classified into the economic class according to
Brazil Criteria (Associação Brasileira de Empresas de Pesquisa, 2015). A trained researcher
and calibrated in pilot study measured students’ weight and height. The weight was measured
with participants wearing light clothes and barefoot in a Filizola® electronic personal scale,
with capacity for 180kg and accuracy of 100g. The height was measured using a portable
stadiometer with a scale in millimeters. Participants were asked to touch the appliance’s base
with their heels, glutes and shoulders with the head positioned in the Frankfurt plane (Brasil,
2011). BMI (kg/m2) was calculated from the weight (kg) and height (m) measures.
The classification of participants’ anthropometric nutritional status was carried out using the
proposal of the World Health Organization (2000); Onis et al. (2007).
Distortion and dissatisfaction with body size were evaluated using the FRS proposed
by Kakeshita et al. (2009). This scale is composed of 15 silhouette figures arranged
independently on 12.5cm (height) vs. 6.5cm (width) cards. Each silhouette figure has a
corresponding BMI mean ranging from the skinny (BMI=12.5kg/m 2 ) to the fatter
(BMI=47.5kg/m 2 ), with homogeneous intervals of 2.5kg/m 2 between each figure. For the
investigation of the dissatisfaction with body size, participants were asked to point out
the figures that better represented their “current body” and “desired body”.
Dissatisfaction with body size was calculated by subtracting the desired figure's BMI
value from the current figure's BMI value. Students were classified as to the presence
(any positive [wish to increase body size] or negative [wish to decrease body size] value)
or absence (value equal to zero) of dissatisfaction with body size. For the investigation
of the distortion with body size, was used two analytical strategies, the original and an
alternative named “normative distortion with body size” (see Campos et al., 2020). In the
original method, any difference between the mean BMI of the figure pointed out as
corresponding to the current body and the individual’s real BMI was considered as a
distortion with body size. On the other hand, in the alternative method, when the
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difference between BMI values (figure and real) was lower or higher than 1.25kg/m 2 a
normative distortion with body size was found (i.e., non-problematic). We used two
analytical strategies because in the original proposal any difference is considered as
distortion, which can overestimate the prevalence. In this way, individuals were
classified as having (present) or not having (absent) distortion with body size only for
absolute values below (underestimating) or above (overestimating) of 1.25kg/m 2.

Pilot Study
A pilot study with 29 students (mean age=20.82 [SD=2.09] years) was performed to
verify the examiner's calibration for measuring weight and height. Intra examiner
reproducibility was estimated using the Intraclass Correlation Coefficient (ICC) and good
values were found (weight: ICC=0.979 [95% CI=0.974-0.983], height: ICC=0.968
[95% CI=0.957-0.976]).

Procedures
First, the higher education institution (UNESP) authorized data collection among
students. In sequence, the data collection was scheduled with the professors of the
Pharmacy-Biochemistry course in the classroom. Students completed characterization
questions in the presence of the teacher. After, students' weight and height were
measured in a reserved environment where they also chose the figures using the FRS.
Only students older than 18 years that agreed to participate and signed the Informed
Consent were included in the study sample.

Ethical Aspects
The study was approved by the Human Research Ethics Committee of the School of
Pharmaceutical Sciences (CAAE: 42105415.0.0000.5426).

Statistical Analysis
The prevalence of distortion and dissatisfaction with body size was calculated with a 95% CI.
The chi-square test (χ2) was used to evaluate the relationship of both distortion and
dissatisfaction with body size with the demographic and academic variables and the
anthropometric nutritional status. The significance level of 5% was adopted. The software IBM
SPSS Statistics (v.22, IMB Company, Chicago, IL) was used for the analyses.

RESULTS
The final sample consisted of 356 students (female=71.63%), with a mean age of
20.95 (SD=2.55). The students’ mean BMI was 23.17 (SD=4.08) kg/m2 (male=24.13 [SD=4.20]
kg/m2, female=22.80 [SD=4.00] kg/m2). Table 1 presents the characteristics of the sample.
The mean value found for distortion with body size among students was of 0.23 (SD=3.79)
kg/m2 (male= 0.32 [SD=3.86] kg/m2, female=0.18 [SD=3.77] kg/m2). The mean value found for
dissatisfaction with body size was of 0.60 (SD=4.66) kg/m2 (male=-1.26 [SD=4.62] kg/m2,
female=-0.34 [SD=4.66] kg/m2). Table 2 presents the prevalence of the distortion with body
size among students.
The prevalence of distortion with body size among students was influenced by the method
used. In the original, all participants showed some level of distortion with body size. On the
other hand, in the alternative 96 students presented non-problematic body distortion.
Regarding dissatisfaction with body size, the prevalence was 79.49% with 95% CI ranging from
75.30 to 83.68% (male=80.20% [95% CI=72.28–88.12], female=79.21% [95% CI=74.21–84.21]).
Among dissatisfied individuals, 58.66% (95% CI=52.92–64.40) wished to decrease body size
(male=46.91% [95% CI=36.28–57.84], female=63.36 [95% CI=56.70–70.02]).
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Table 3 presents the associations between the variables of interest with the presence or
absence of distortion and dissatisfaction with body size.

Table 1. Characteristics of the sample
Characteristic
Economic class
A (high)
B (medium)
C (low)
Labor activity together with studies
Yes
No
Course year
First
Second
Third
Fourth
Fifth
Study schedule
Full-time
Night
Use of medications to change the body
Yes
No
The medications were to:
Gain weight
Lose weight
To gain muscle mass
Use of dietary supplements to change the body
Yes
No
The dietary supplements were to:
Gain weight
Lose weight
To gain muscle mass
Engagement in physical activities
Yes
No
Anthropometric nutritional status
Underweight
Eutrophic
Overweight/Obesity

n

%

105
194
55

29.67
54.80
15.53

28
327

7.88
92.12

83
65
85
56
67

23.31
18.26
23.88
15.73
18.82

257
95

73.01
26.99

35
321

9.83
90.17

8
18
9

22.86
51.43
25.71

86
270

24.16
75.84

19
20
47

22.09
23.26
54.65

161
193

45.48
54.52

31
226
99

8.71
63.48
27.81

Table 2. Prevalence of the distortion with body size among participants considering two analytical
strategies (original and alternative)
Method
Distortion with body size
Absence
Normative
Present - Underestimate
Present - Overestimate
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Original1
% (n)
47.75 (170)
52.25 (186)

95% CI
42.55 – 52.95
47.05 – 57.45

Alternative2
% (n)
26.97 (96)
34.83 (124)
38.20 (136)

95% CI
22.35 – 31.59
29.87 – 39.79
33.15 – 43.25
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Note. 1 Proposed by the Kakeshita et al. (2009). 2Considering variation values of up
to ±1.25kg/m2 as normative. 95% CI = 95% confidence interval.

Table 3. Association between the variables of interest with the presence or absence of distortion and
dissatisfaction with body size.
Variable
Sex
Male
Female
Economic class
A (high)
B (medium)
C (low)
Labor activity together
with studies
Yes
No
Course year
First
Second
Third
Fourth
Fifth
Study schedule
Full-time
Night
Use of medications to
change the body
Yes
No
Use of dietary
supplements to change
the body
Yes
No
Engagement in physical
activities
Yes
No
Anthropometric
nutritional status
Underweight
Eutrophic
Overweight/ Obesity

Distortion with body size1
Absence Presence

Dissatisfaction with body size

χ2

p

Absence Presence

χ2

p

26
70

75
185

0.038

0.845

20
53

81
202

0.004

0.951

30
53
12

75
141
43

0.889

0.641

26
35
11

79
159
44

1.904

0.386

8
87

20
240

0.000

0.998

8
65

20
262

0.720

0.396

22
21
18
15
20

61
44
67
41
47

2.681

0.612

12
11
19
12
19

71
54
66
44
48

5.116

0.276

75
20

182
75

1.932

0.164

53
19

204
76

0.002

0.984

8
88

27
233

0.142

0.707

4
69

31
252

1.393

0.238

21
75

65
195

0.223

0.637

18
55

68
215

0.002

1.000

41
54

120
139

0.169

0.681

36
37

125
156

0.368

0.544

15
61
20

16
165
79

9.523

0.009*

2
61
10

29
165
89

16.163

<0.001*

Note. 1 Distortion with body size was obtained using an analytical strategy considering the variation of values up to ±1.25kg/m2 as
“normative distortion with body size” and the other values as “distortion with body size”. χ2 = chi-square test. *p<0.05

There was a significant relationship between anthropocentric nutritional status and both
distortion and dissatisfaction with body size. Among individuals classified as eutrophic or
overweight/obesity, there was a high prevalence of distortion with body size. Among students
classified as underweight or overweight/obesity, there was a high dissatisfaction with body size.
Table 4 presents the distribution of participants that presented distortion (n=260) or
dissatisfaction (n=283) with the body size and their association with the variables of interest.
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Table 4. Association between distortion and dissatisfaction type with body size and variables of interest
Characteristic
Sex
Male
Female
Economic class
A (high)
B (medium)
C (low)
Labor activity
together with
studies
Yes
No
Course year
First
Second
Third
Fourth
Fifth
Study schedule
Full-time
Night
Use of
medications to
change the
body
Yes
No
Use of dietary
supplements to
change the
body
Yes
No
Engagement in
physical
activities
Yes
No
Anthropometric
nutritional
status
Underweight
Eutrophic
Overweight/
Obesity

Distortion with body size1
Underestimate Overestimate

χ2

Dissatisfaction with body size
p

Decrease Increase

χ2

p

55
69

20
116

26.353 <0.001*

38
128

43
74

5.793 0.016*

38
66
20

37
75
23

0.331

0.848

48
88
29

31
71
15

1.813

0.404

11
113

9
127

0.201

0.654

9
157

11
105

1.148

0.284

32
15
29
26
22

29
29
38
15
25

8.418

0.077

34
36
42
22
32

37
18
24
22
16

8.129

0.087

83
40

99
35

0.981

0.322

120
44

84
32

0.001

0.997

14
110

13
123

0.064

0.800

19
147

12
105

0.015

0.903

39
85

26
110

4.625

0.032*

35
131

33
84

1.536

0.215

66
57

54
82

4.511

0.034*

71
95

54
61

0.327

0.567

12
83

4
82

9.054

0.011*

83

29
82

89.833 <0.001*

29

50

83

6

Note. 1Distortion with body size was obtained using an analytical strategy considering the variation of values up to ±1.25kg/m2 as
“normative distortion with body size” and the other values as “distortion with body size”. χ2 = chi-square test. *p<0.05

The distortion type with body size had significant association with sex, dietary supplements
intake, engagement in physical activities, and anthropometric nutritional status.
Men underestimated the body size while women overestimated it. The proportion of
individuals who underestimated the body size was higher among students that did not use
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dietary supplements and those who reported practicing physical activity. Students classified
as underweight underestimated body size and those classified as overweight/obesity
overestimated it. The dissatisfaction type with body size had significant association with
anthropometric nutritional status and sex. Students classified as underweight wished to
increase body size while those classified as overweight/obesity wished to decrease it. Men
wished to increase body size while women wished to decrease.

DISCUSSION
This study aimed to present the prevalence of distortion and dissatisfaction with body size
among university students and its relation with the demographic and academic characteristics
and the anthropometric nutritional status of participants. We also tested an analytical strategy
to identify the distortion with body size that considers a normative range between the mean
BMI differences corresponding to each figure of the Brazilian FRS. Demographic
characteristics and anthropometric nutritional status were associated with both distortion
and dissatisfaction with body size.
Most students were unable to perceive their current body size and reported high dissatisfaction
(79.5% [95% CI=75.3–83.7]). This result confirms those of the studies presented by
Coqueiro et al. (2008) (78.8% [95% CI=73.8-83.8]), Martins et al., (2012) (77.9% [95% CI=75.1-80.7]),
Miranda et al. (2012) (76.6% [95% CI=73.1-80.1]), and Radwan et al. (2019) (81.0% [95% CI=76.6-85.4]).
Further, the high prevalence of dissatisfaction with body size found in our study was related to the
wish to decrease body size, and this corroborates the literature (Bosi et al., 2006; Dumith et al., 2012;
Radwan et al., 2019). The cultural and social pressures suffered by students, especially among
women, to adapt to aesthetic standards may justify our findings (Demarest & Allen, 2000;
Adami et al., 2008; Cash & Smolak, 2011; Grogan, 2016).
For the distortion with body size, our results showed that this aspect was influenced by the
analytical strategy used. The alternative analytical method considered that small deviations
from the visualization of figures about body size can be “normative” or “non-problematic”
(Campos et al., 2020). From this strategy, we found that 26.97% of the sample presented a
“normative distortion with body size” suggesting that these students did not evaluate their
body negatively. Gardner and Brown (2010) state that choosing a specific figure of the
silhouette without considering variability can lead to errors. Furthermore, these authors
reported that the scales of figures and silhouettes, generally, overestimate the prevalence of
negative body image. Kling et al. (2019) highlighted that the silhouette measures used to
investigate body image consider rating one’s ideal body or ideal-actual discrepancy from
abstract figures rather than the individual's own body, which can cause bias. In this way, scales
of figures and silhouettes should not be used exclusively to assess individual's body image,
being necessary to develop protocols with the inclusion of other psychometric instruments
and/or investigation methods, such as adjustable mirror and TV-video procedure
(Gardner et al., 1998).
We found a significant association between the participants’ anthropometric nutritional
status and both distortion and dissatisfaction with body size. The literature has shown that
individuals, classified from BMI, as underweight, overweight or obese are more susceptible to
negative body image (Bosi et al., 2006; Neighbors & Sobal, 2007; Nikniaz et al., 2016;
Silva et al., 2017; Radwan et al., 2019). This finding may be related to the fact that individuals
with BMI outside of “normal” suffer the greater social pressure to achieve the body type
considered as “ideal” and may develop a more critical look on their image, which can result in
distortion and/or dissatisfaction with body size (Bosi et al., 2006; Neighbors & Sobal, 2007;
Radwan et al., 2019). The prevalence of body dissatisfaction found among eutrophic
individuals also should be mentioned. This fact indicates that not only students with such
“nonstandard body sizes” (i.e., underweight, overweight, and obese) are concerned with the
body. We believe that negative assessment of the body can influence different areas of the
student's life; therefore, clinicians (e.g., nutritionists and psychologists) should to evaluate
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carefully individuals dissatisfied with the body, as they are more likely to develop harmful
behaviors, such as eating restriction (Silva et al., 2018).
Regarding the type of body dissatisfaction, the individuals classified as underweight wished
mainly to increase body size and the students classified as overweight/obesity wished to
decrease their silhouette. These results corroborate the literature (Coqueiro et al., 2008;
Bosi et al., 2006; Miranda et al., 2012; Dumith et al., 2012; Radwan et al., 2019). These studies
have shown that people dissatisfied with the body adopt different strategies to change it
according to socially accepted aesthetic standards. The association found in our study
between the type of distortion with body size and anthropometric nutritional status also was
reported by Kakeshita & Almeida (2006). This finding shows that individuals classified as
overweight/obese overestimate body size, while people classified as underweight
underestimate it.
Significant relationships between distortion and dissatisfaction with body size and sex were
found verified in this study corroborating the findings of Austin et al. (2017), Cubrelati et al.
(2014), and Laus et al. (2009). These studies reported that women presented a higher
prevalence of distortion and/or dissatisfaction with body size compared to men. In this way,
it is worth mentioning that there are differences regarding the desired body pattern for both
sexes. For women, the idealized body is generally associated with thinner shape, while for
men the bulkier shape is valued in the upper body (Adami et al., 2008; Austin et al., 2009;
Demarest & Allen, 2000; Grogan, 2016; Muth & Cash, 1997; Quittkat et al., 2019). This pattern
also was identified in our study, which reveals the need to develop psychoeducational
strategies regarding body image separately for men and women.
Still, we found a higher prevalence of body size underestimation among students who
practiced physical activity and used dietary supplements to change their bodies. Previous
studies (Silva et al., 2020; Laus et al., 2009; Silva et al., 2017) have also found similar results to
our, revealing that individuals who practice excessive physical activity and intake food
supplements indiscriminately generally are dissatisfied with the body. In this way, these
people are susceptible to the adoption of dysfunctional behaviors, such as disordered eating
behavior and social isolation. Thus, these characteristics should be included in preventive and
educational protocols to reduce the risk of developing psychopathologies, such as eating
disorders and depression.
The results of this study should be analyzed with caution since there are limitations. First,
this cross-sectional study does not allow establishing a cause-and-effect relationship between
the variables. Second, we used a non-probabilistic university sample that limits the validity of
results for different contexts. Third, we use a scale of figures and silhouettes to assess
students' distortion with body size, but this instrument is limited to investigate the perceptive
dimension of body image. Thus, we suggest that future protocols consider using other
methods to investigate the people's body perception aiming to produce more accurate
results. Despite these limitations, the results of this study can assist clinicians and researchers
in planning education, prevention and treatment strategies focused on body image disorders
in clinical and epidemiological contexts.

CONCLUSION
A high prevalence of distortion and dissatisfaction with body size was found among
university students. An analytical strategy to identify the distortion with body size from the
use of a Brazilian Figure Rating Scale was used in our study and this considered small
variations in BMI values as normative. Distortion with body size was related to sex, dietary
supplements intake, the practice of physical activity, and anthropometric nutritional status.
Dissatisfaction with body size was related only to the sex and anthropometric nutritional
status. These characteristics are relevant for future investigations on individuals' body image.
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