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Abstract
Background: The aim of this study was to estimate body image perception in undergraduate students, and to
investigate its associations with weight status, abdominal obesity, muscularity, gender and sport.
Methods: The sample consisted of 231 Italian students (174 males and 57 females); anthropometric measurements,
taken by trained technicians, were: height, weight, arm-circumference, waist and hip circumferences. BMI, WHR and
Δ arm-circumference were calculated. Body image was assessed using body silhouette charts. Information about
sport (currently practiced sport, starting age, and weekly hours of sport) was acquired with questionnaires.
Results: Females perceived themselves as slightly overweight, while males identified themselves as normal weight.
Females had a tendency to desire to be thinner in all weight status categories; in males, normal weight subjects
had a tendency to desire to be larger, while overweight wished to be thinner. Sport practice was significantly higher in
males. Individuals who were overweight and did less sport were significantly more likely to have higher body
dissatisfaction.
Conclusions: The present study highlights a positive relationship between sport practice, corpulence and body image
perception.
Keywords: Body image, Body dissatisfaction, Sport practice, Weight status

Plain English summary
The aim of this study is to research associations between
body image, obesity, muscularity, gender and sport among
university students. The sample consisted of 231 subjects;
anthropometric measurements, body image and information about sport were acquired by trained technicians.
Females perceive themselves as slightly overweight and
wished to be thinner, normal weight males wished to be
larger, while people who were overweight wished to be
thinner. Sport practice was significantly higher in males.
People who were overweight and did less sport were significantly more likely to have higher body dissatisfaction.
The present study highlighted the importance of sport in
improving self-consciousness, well-being, and health. Encouraging sport practice may improve self-determination,
self-acceptance, and pursuing these positive effects may
motivate individuals to initiate and maintain regular exercise routines.
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Universita degli Studi di Bologna, Bologna, Italy

Background
Body self-esteem is multidimensional and consists of
self-evaluation, as well as others’ perception of body
weight and general appearance [1]. Body self-esteem is
strongly related to overall self-esteem [1, 2], which is not
surprising because the media in Western societies presents images of the ideal body and wields pressure for
women to have a very thin body and men to have a big
and muscular body [3–5].
Self-confidence is strongly influenced by body image
in youth populations [6]. While this aspect has been
widely studied in women, it is also an important predictor of psychological well-being in young men [7]. Furthermore, gender is often identified with characteristics
and traits considered optimal for males and females that
constitute masculinity and femininity, respectively [3, 8].
Previous research suggests that gender influences the
perception of healthy lifestyles and health-related decisions [9–11].
It is moreover important to consider that the media’s
representation of males and females is changing. In
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particular, “drive for muscularity”, the extent to which an
individual wish to increase his muscularity, is a growing
issue, and it brings its own set of associated health problems, such as increased level of eating pathology [12].
The media displays women’s bodies as not only thin,
but also athletic and toned, and the drive for muscularity
in Western women could be due to the emphasis the society gives to physical exercise as part of an ideal lifestyle
[13]. So, an intervention aimed to treating and preventing body image concerns may well include a focus on
not just thin ideals but also on thinness linked with
toned muscles, to critically evaluate unrealistic ideals
that the individuals are striving to attain [14]. Contemporary Western culture has also become increasingly
focused on male bodies and male body image has changed along with cultural and societal values. Young men
feel a social expectation to be more muscular, and this
may be associated with social power and self-confidence
[15–17]. It is not surprising that men are joining their
female peers in the experience of body dissatisfaction
[18]. Thus, the body prototypes for both men and
women have changed suggesting goals not always easy
to achieve [18, 19] and this has had a negative impact on
self-esteem, body dissatisfaction and drive for muscularity in both men and women [13, 14]. In addition to gender differences, physical activity plays an important role
in body self-esteem in Western society and culture, and
a toned body is desirable for the presentation of oneself
to others [20–24]. Positive body image perception leads
to a sense of efficacy, self-determination, personal acceptance and self-acceptance, which are all closely linked
to the development of self-esteem.
Misperception of weight, defined as the difference between the individual’s perceived weight status and his/her
actual weight status, can influence health behaviors [25].
Studies show that overweight misperception varies by
gender, as females perceive themselves as overweight
more frequently than males of the same body mass
index (BMI) do [9, 26]. Misperception of overweight/
obesity among adolescents of normal weight can have
negative consequences as body dissatisfaction, may influence diet and consequently trigger the development of
eating disorders [26]. In addition, adolescents who
undergo dietary restriction and unhealthy or “do-it-yourself” weight control are at an increased risk of weight
gain over time [27]. In recent years there has been an increasing prevalence of eating disorders in young men,
probably also because of the negative influences of the
mass media mentioned above. It was found that 10%–
20% of the cases of anorexia nervosa and bulimia nervosa, and up to 40% of cases of binge eating disorders,
occur in men [28]. The role that weight status has on
body dissatisfaction in men requires hence further
investigation.
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With regard to the aims of the present study it is
important to note that using BMI alone, the most used
indicator to define weight status, has numerous limitations. It does not consider differences in fat mass and fat
free mass/muscle mass, leading to incorrectly classifications [28]; in addition, it does not consider body fat distribution that has important health risks implications.
Furthermore, body fat distribution is a mediating factor
for body size estimation accuracy. In their study on
obese women, Rhodes & O’Neil [29] reported that those
with lower body fat distribution tended to underestimate
their body size and professed to feel thinner than they
actually are, while those with upper and mixed-type
body fat distributions tended to overestimate their body
size and feel heavier than they actually are. Since their
results concerned obese women, the reliability of these
findings also on non-obese subjects of both sexes deserves to be evaluated, considering other measurements,
such as circumferences, muscularity and fat distribution.
Thus, our study goals were to evaluate body image
perception, main health-related anthropometric characteristics (considering in addition to weight status, also
muscularity and fat distribution) and sport practice in
second-year undergraduate male and female students attending university, as well as to explore the impact of
gender on these variables and to study the associations
between them. In the literature female students generally
present a lower BMI and a higher dissatisfaction than
males and engage in less physical exercise. However,
given the changes in body image perception to which
people, particularly youth, are subject to, we wanted to
investigate associations between weight status and body
image perception in both sexes.
Furthermore, since using BMI alone to define weight
status has limitations, and since muscularity and fat distribution are informative indicators another aim was to
examine their role as possible mediating factors in body
image perception and dissatisfaction.

Methods
A cross-sectional study of 231 university students aged
21.4 ± 2.0 years was conducted during the 2013–2014
academic year. The subjects (174 males and 57 females)
were attending the School of Pharmacy, Biotechnology
and Sports Sciences at the University of Bologna (Italy)
and assessed during the laboratory lessons for the Anthropometry and Ergonomics course in the second year
of the degree program.
The study was approved by the Bioethics Committee
of the University of Bologna; all participants gave their
consent for the study and had the right not to participate and/or withdraw from the study at any time.
A self-administered questionnaire obtained demographic (gender, age) and sport participation information
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(sport practice - considered as club sports, namely
planned sports activities led by staff - and sport hours
per week). Anthropometric measurements were taken in
private by trained technicians in the University laboratory using standardized procedures [30, 31]. Height was
recorded to the nearest 0.1 cm with a stadiometer, and
weight was measured to the nearest 0.1 kg with a highprecision mechanical scale. Body mass index (BMI) was
calculated as weight (kg) divided by height squared
(m2). Students were classified as underweight, normalweight, overweight, and obese based on the World
Health Organization (WHO) cutoffs [32]. As there was
only one obese subject (one male), he was included in
the overweight group for further data analysis. For measurement of body circumferences, relaxed arm circumference was measured at the midpoint between the
acromion and the olecranon using a non-stretch tape.
Contracted arm circumference was assessed by the
same method but with the arm flexed at 90° and the biceps muscle fully contracted. Delta arm circumference
(Δ arm circumference) was calculated by subtracting relaxed arm circumference from contracted arm circumference. Waist circumference was measured at the
midpoint between the lower border of the rib cage and
the iliac crest using a flexible inch tape. Hip circumference was measured at the widest portion of the buttocks.
Circumferences were measured over the naked skin and
recorded to the nearest 0.1 cm. Waist-Hip Ratio (WHR)
was calculated as waist circumference divided by hip
circumference.
Body image perception was assessed using body silhouette charts [33]. Subjects were shown nine male or
female silhouettes (marked F.1, F.2, F.3, F.4, F.5, F.6, F.7,
F.8, and F.9), ordered in morphology from emaciation to
obesity. Subjects were asked to select the silhouette that
they believed was most similar to their own (‘actual’ figure), as well as the silhouette that they most desired
(‘ideal’ figure). Using the classification recommended by
Sánchez-Villegas et al. 2001, the silhouette series were
divided into four categories (underweight, normal
weight, overweight, and obese): Figs. 1, 2 and 3 correspond to “underweight” status, Figs. 4 and 5 correspond
to “normal weight” status, Figs. 6 and 7 correspond to
“overweight” status, and Figs. 8 and 9 correspond to
“obese” status. A body dissatisfaction score (BDS) was
calculated by subtracting the “ideal figure” from the “actual figure” score. A positive BDS score indicated the actual figure was larger than the ideal figure and a negative
score indicated the actual figure was thinner than the
ideal figure A BDS score of 0 indicated no discrepancy
(same figure chosen as actual and ideal) [34].
Physical activity frequency of each subject was determined by the hours of sport training during a typical
week as declared by the subject.
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Data analysis was performed using Statistica for Windows, version 7.1 (StatSoft Italia srl, Vigonza, Padua,
Italy). Data were expressed as mean and standard deviation. Comparisons between the genders and between
subjects who do or do not engage in sport were
performed using Student’s t-test and non-parametric
Mann-Whitney U tests for normal and non-normally
distributed variables, respectively.
Comparisons among weight status and sport practice
frequencies were performed using chi-square (and
Fisher’s exact tests when appropriate). Body image perception in relation to weight status category was analyzed using analysis of variance (ANOVA).
Pearson’s correlation analysis were computed between
actual self, ideal self, and BDS and anthropometric characters (BMI, muscularity and fat distribution). Multiple
linear regression models were performed. Actual self,
ideal self, and BDS were considered to be dependent variables. Gender, BMI, Δ arm circumference, WHR, sport
practice, sport hours per week were considered to be independent variables, using a three-step model.
In the first model we included gender. In the second
model, we also included the anthropometric characteristics (BMI, Δ arm circumference, WHR) of the participants. In the third model sport practice and sport hours
per week were finally included. Significance was set at
p < 0.05.

Results
Mean values for anthropometric characteristics and body
image perception according to gender are reported in
Table 1.
In females mean BMI and WHR values did not exceed the cut-off [32, 35]. The majority of females were
normal weight (91.2%), while the prevalence of underweight and overweight was low (5.3% and 3.5% respectively) (Table 1). Only the 3.5% of subjects exceeded the
WHR cut-off.
Considering weight status and fat distribution together,
the females that present higher values than WHR cut-off
belonged to a normal weight category.
A little more than half of females practiced sport, but
the weekly sport hours were high (Table 1).
With regard to body image perception, females perceived themselves as slightly overweight (5.2) on an average, and chose an ideal figure in the normal weight
category. As consequence, the BDS was positive, denoting dissatisfaction (1.7) (Table 1). In females actual and
ideal figures, as well as BDS, were higher with increasing
of weight status. Females in all of the weight categories
tended to desire a thinner figure (Table 2), although actual figure was the only significant difference in females
tested with ANOVA (df1, df2 = 53,2; F = 5.80; p < 0.00).

Toselli and Spiga Journal of Eating Disorders (2017) 5:31

Page 4 of 9

Table 1 Sample characteristics, weight status and sport practice by gender
p value

t value

t (df)

165.3 (6.5)

<.001

11.77

229

73.6 (9.5)

59.2 (6.6)

<.001

10.62

229

23.3 (2.4)

21.6 (2.1)

<.001

4.60

229

Relaxed Arm Circumference (cm)

29.1 (2.9)

26.2 (2.6)

<.001

6.87

229

Contracted Arm Circumference (cm)

31.5 (3.0)

27.6 (2.4)

<.001

9.00

229

Males

Females

Sample characteristics*

Mean (SD)

Mean (SD)

Height (cm)

177.6 (7.0)

Weight (kg)
Body Mass Index (BMI)

Δ Arm Circumferences (cm)

2.4 (1.1)

1.4 (0.9)

<.001

6.10

229

Waist Circumference (cm)

78.6 (5.8)

70.0 (5.0)

<.001

9.99

229

chi-square

Hip Circumference (cm)

96.5 (6.8)

95.5 (7.2)

0.166

1.40

228

WHR

0.8 (0.1)

0.7 (0.0)

<.001

9.89

228

Sport Hours per Week

6.9 (3.3)

6.5 (4.1)

0.016

2.43

229

a

3.8 (1.6)

5.2 (1.3)

<.001

−5.79

224

b

Ideal Figure

3.7 (0.9)

3.5 (1.0)

0.108

1.61

224

c

Body Dissatisfaction Score (BDS)

0.1 (1.4)

1.7 (1.3)

<.001

−7.63

224

<.001

19.2

0.004

8.3

Actual Figure

Weight Status#

%

%

Underweight

0.0

5.3

Normal Weight

77.0

91.2

Overweight

23.0

3.5

Sport practice#

%

%

Practice

77.6

57.9

a

Subjects were shown nine silhouettes ordered from 1 to 9, from emaciation to obesity, and they selected the silhouette that they believed was most similar to
their own (Actual Figure)
Subjects were shown nine silhouettes ordered from 1 to 9, from emaciation to obesity, and they selected the silhouette that they most desired (Ideal Figure)
c
BDS was calculated by subtracting the “ideal figure” from the “actual figure” score
*
Comparisons were performed using Student’s t-test
#
Comparisons were performed using chi-square
b

Tukey’s post-hoc comparisons showed a statistical difference in actual figure between underweight and overweight subjects.
Considering the difference in actual figures, ideal figures, and BDS between females who practice or not
sport, a significant difference emerged for actual figure
(df = 54, T = 2147, p = 0.036). Even if the BMI of two
groups did not differ (sport = 21.7 vs. no sport = 21.5;

df = 55, F = 1.07, p = 0.877), females that were not practicing sport perceived themselves larger (5.6 vs. 4.8).
Males presented mean BMI and WHR values below the
cut-off [32, 35]. As regards weight status, the majority of
the sample was of normal weight (77.0%), only one subject was obese and the rest of the sample was overweight. The one subject in the obese category was
grouped under the overweight category for further

Table 2 Body image assessment by weight status
Underweight
Mean (SD)

Normalweight
Mean (SD)

Overweight
Mean (SD)

F (df1, df2)

p value

Actual Figure

3.0 (0.0)

5.2 (1.2)

6.5 (2.1)

5.80 (53,2)

0.005

Ideal Figure

2.7 (0.6)

3.5 (1.0)

4.5 (0.7)

2.15 (53,2)

0.126

BDS

0.3 (0.6)

1.8 (1.3)

2.0 (1.4)

1.94 (53,2)

0.154

Actual Figure

-

3.3 (1.4)

5.4 (1.1)

68.98 (168, 1)

<.001

Ideal Figure

-

3.6 (0.9)

4.1 (1.0)

7.42 (168, 1)

0.007

BDS

-

−0.3 (1.3)

1.3 (1.1)

49.31 (168, 1)

<.001

Females

Males

Statistical analyses were performed using ANOVA and Tukey’s post hoc test
df degree of freedom. F F values
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analyses. (Table 1). The frequency of subjects exceeding
the WHR cut-off was 5.7%.
Considering weight status and fat distribution together,
the males that presented higher values than WHR cut-off
were normal weight (70%) or overweight (30%). 77.6% of
males participated in sport and time spent participating in
sport was an average of 6.9 h for week (Table 1).
As regards body image perception, males identified
themselves as normal weight (3.8) and perceived themselves (ideal figure) in the same category (3.7); as consequence, the BDS was low (0.1). Analogously to females,
actual and ideal figures, as well as BDS, were higher with
increasing weight status. In males the differences between actual and ideal figures and BDS were always significant (Table 2), as the normal weight males desired a
larger figure whereas the overweight males desired a
thinner figure.
Considering fat distribution, no significant differences
were noticed in the choice of actual and ideal figures
and BDS between subjects of the same weight status category but exceeding or not cut-off for WHR. No statistical differences in actual figures, ideal figures, and BDS
are detected between males who are engaged or not in
sport (df = 168, p > 0.05).
Males did not present a correct perception of their
weight status (chi-square = 49.60, p < 0.001) and they
tended to categorize themselves in lower weight categories than those they actually belonged to (Table 3).
Females misperceived their weight status as well (chisquare = 19.17, p < 0.001) (Table 3).
To get a more accurate assessment of the relationship
between body image perception and anthropometric
characteristics we performed a correlation analysis considering, in addition to BMI, also muscularity and fat
distribution (Table 4). A significant correlation emerged
only with BMI: in particular in males actual figure, ideal
figure and BDS were significantly correlated with BMI,
while in females only actual figure and BDS were correlated with BMI (Table 4).
To investigate the most informative predictors and
their effects on actual figure, ideal figure and BDS, a
hierarchical regression analysis was performed. According

Table 4 Correlation between actual figure, ideal figure, BDS and
anthropometric indexes
BMI

Δ Arm Circumference

WHR

0.61

−0.08

−0.01

p = <.001

p = 0.534

p = 0.958

0.20

0.01

0.08

p = 0.132

p = 0.930

p = 0.537

0.49

−0.01

−0.07

p = <.001

p = 0.465

p = 0.589

Females
Actual Figure

Ideal Figure

BDS

Males
Actual Figure

Ideal Figure

BDS

0.65

−0.05

0.09

p = <.001

p = 0.514

p = 0.226

0.24

0.03

0.01

p = 0.002

p = 0.731

p = 0.873

0.58

−0.07

0.01

p = <.001

p = 0.329

p = 0.203

to the first model, being male was significantly associated
with a lower self-perception score and BDS (Table 5).
Adding anthropometric characteristics to the model led
to a significant increase of R2 in the second model. In
addition to gender, higher BMI was significantly associated
with higher actual figure values and body image dissatisfaction. BMI was the only significant predictor of ideal figure. When the third model is considered, including sport
practice and sport hours per week, in addition to gender
and BMI, the interaction between gender and sport practice proved to be a significant predictor of actual figure
values. BMI remains the only significant predictor for ideal
figure status. With regards to BDS, increasing BMI and
lack of sport practice were significantly associated with
higher body image dissatisfaction, whereas male gender, in
general, was associated with a lower BDS.

Discussion
Males in the present study had higher BMI values, a
more centripetal fat distribution, and greater arm muscularity. The higher BMI value in males were in

Table 3 Perceived body images of participants by their actual body weight status
Weight status categories
Males %

Females %

Underweight

Normalweight

Overweight

Underweight

Normalweight

Overweight

Underweight

-

60.3

0.0

100.0

9.8

0.0

Normalweight

-

32.1

57.9

0.0

43.1

50.0

Overweight

-

6.9

42.1

0.0

45.1

0.0

Obese

-

0.8

2.6

0.0

2.0

50.0

Perceived Body Image:
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Table 5 Hierarchical regression model to examine predictors for actual figure, ideal figure, and BDS
Model 1
Predictor Variables

Model 2

β

T

CI

p

−0.36

−5.79

(−0.92,-0.45)

<.001

β

Model 3
T

CI

p

β

T

CI

p

Actual Figure
Gender (M)
BMI

−0.52

−8.27

(−1.23, −0.75)

<.001

−0.54

−8.44

(−1.27, −0.79)

<.001

0.63

12.47

(0.35, 0.49)

<.001

0.63

12.64

(0.36, 0.49)

<.001

Δ Arm Circumferences

−0.01

−0.13

(−0.16, 0.14)

0.895

−0.02

−0.39

(−0.18, 0.12)

0.698

WHR

−0.03

−0.47

(−3.78, 2.34)

0.641

−0.03

−0.47

(−3.76, 2.32)

0.641

Sport Hours per Week

0.01

0.21

(−0.05, 0.06)

0.831

Sport Practice (NO)

0.12

1.79

(−0.02, 0.48)

0.075

−0.13

−2.34

(−0.42, −0.04)

0.020

Gender/Sport Interaction
R2

0.13

0.49

0.51

Adjusted R2

0.13

0.48

0.50

p

<.001

<.001

<.001

Ideal Figure
0.02

0.25

(−0.16, 0.21)

0.800

0.00

−0.03

(−0.19, 0.19)

0.973

BMI

0.24

3.51

(0.04, 0.15)

<.001

0.25

3.62

(0.04, 0.15)

<.001

Δ Arm Circumferences

0.05

0.64

(−0.08, 0,16)

0.526

0.02

0.30

(−0.10, 0.14)

0.767

WHR

0.00

0.00

(−2.42, 2.42)

0.998

Gender (M)

0.11

1.61

(3.44, 3.73)

0.108

Sport Hours per Week

−0.01

−0.08

(−2.52, 2.31)

0.932

−0.14

−1.50

(−0.07, 0.01)

0.135

Sport Practice (NO)

−0.06

−0.63

(−0.27, 0.14)

0.528

Gender/Sport Interaction

−0.13

−1.74

(−0.29, 0.02)

0.083

R2

0.01

0.07

0.09

Adjusted R2

0.01

0.05

0.06

p

0.108

0.005

0.005

BDS
Gender (M)

−0.45

BMI

−7.63

(−1.01, −0.59)

<.001

−0.58

−8.83

(−1.24, −0.79)

<.001

−0.58

−8.73

(−1.26, −0.79)

<.001

0.53

10.11

(0.26, 0.39)

<.001

0.53

10.14

(0.26, 0.39)

<.001

Δ Arm Circumferences

−0.04

−0.66

(−0.19, 0.10)

0.509

−0.04

−0.65

(−0.19, 0.10)

0.518

WHR

−0.03

−0.49

(−3.67, 2.22)

0.628

−0.02

−0.41

(−3.54, 2.31)

0.679

Sport Hours per Week

0.10

1.46

(−0.01, 0.08)

0.147

Sport Practice (NO)

0.17

2.38

(0.05, 0.54)

0.018

−0.06

−1.00

(−0.28, 0.09)

0.318

Gender/Sport Interaction
R2

0.21

0.46

0.48

Adjusted R2

0.20

0.45

0.46

p

<.001

<.001

<.001

accordance with the results of other authors and therefore confirm the data from literature and does not point
out any trend toward a reduction of BMI values in our
sample [11, 36–38]. Some Authors reported an increasing incidence of eating disorders in young men in recent
years and an increased social pressure on men to have
low body fat and high muscularity [28, 39]. The findings
of the present study indicated a high proportion of normal weight subjects among the sample and a prevalence
of overweight, as reported in accordance other studies

regarding Western and Southern European males, while
lower for females [40].
Also regarding body image perception males confirm
their tendency to perceive themselves slender. This observation was further confirmed by the reduced proportion of males who had a correct self-perception of their
weight status, as they tended to underestimate their
body size. This underestimation may be due to a denial
of their own nutritional status [28, 41]. This misperception may impede efforts to prevent chronic degenerative
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diseases and other problems associated with excess
weight in people with severe weight disorders. In contrast, normal weight and overweight women tended to
overestimate their body size. Although both sexes prefer
ideals of thinness, this tendency was more marked in
females. Our study confirms the difference in body
image self-perception between the two sexes, indicating
that men may be paying less attention to their image
[10, 41, 42]. Males who want to increase muscle mass
could also desire a heavier body weight, since muscle tissue weighs more than adipose tissue [43].
In women, overestimation of body size may reflect environmental factors associated with the development of
eating disorders [41, 44, 45]. Social expectations and stereotypes attached to gender in relation to body image
may substantially influence weight perception and body
image dissatisfaction. This may be associated with the
conditioning factors in society that contribute to the
stresses of modern life.
The desire for underweight and normal-weight women
to have a more slender appearance may be instilled by
mass media that promote pathologically underweight
beauty models. The ideal body has undergone a substantial, as advertising and media outlets have propagated
the representation of attractiveness as a thin, fit body
shape for females, and a lean, muscular physique for
males [5, 18, 42]. These beauty models spread through
the media and are often influencing the behavior and
food habits of children and adults [46, 47]. However,
current standards of beauty are pervasive and unattainable for many individuals, and the pressure to achieve
the elusive ideal body often leads to a diminished body
image, increased eating disorders, and unsuccessful attempts at weight control [43]. Body prototypes for both
men and women are becoming more restrictive and the
media’s representation of males and females is changing
[12, 13].
Weight status influenced actual and ideal figures as
well as body dissatisfaction in our study, as they all rose
with increasing weight status, in both genders. This
trend was noticeable in females, as they showed a high
prevalence of dissatisfaction with body weight and ideal
body image. Considering sport practice, despite the BMI
being similar, women who practiced sports perceived
themselves slimmer than those who did not participate
in sport.
In the present study men seemed not to still joining
their female peers in the experience of body dissatisfaction, in contrast to Smith et al. [18]. Muscularityoriented body image concern is becoming an increasing
issue, but, contrary to expectations, the correlation between actual and ideal figures and BDS and muscularity
in this study were not significant. The correlation between actual and ideal figures and BDS and fat
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distribution were also not significant. At this point it
should be noted that the frequencies of subjects of the
present study that exceeded the WHR cut-off were low
in both sexes (5.7% in males and 3.5% in females), and
this could have influenced the results.
On the other hand, the correlations with BMI were significant. To better understand the most informative predictors and their effects on actual figure, ideal figure and
BDS, multiple regression models were carried out. These
found that female gender was significantly associated with
more overweight self-perception scores, thinner body
ideal and consequently, higher body dissatisfaction.
Higher BMI was also significantly associated with a
more overweight actual self-perception and increased
body dissatisfaction. Subjects who did not involve in any
sport activities presented significantly higher body dissatisfaction than those who participated in sports. A significantly greater proportion of females (almost twice as
much as males) did not perform sport activities. The
interaction between gender and sport activity significantly influenced the perceived actual figure status: being female and inactive increased actual figure
perception. This was further confirmed by the statistically significant difference (p < 0.05) between active and
inactive girls in terms of the actual figure perception.
In our study more active subjects (especially females)
were more satisfied with their body image than their less
active counterparts. This is in general agreement with
other studies examining these associations in youth [21].
Our initial hypothesis that muscularity (based on the difference between the relaxed and contracted arm circumferences), distribution of body fat (as assessed by WHR),
and the hours of sport activity may influence the perception of body image, was not confirmed by the results of
our regression analyses. However, from the same analyses,
sex, BMI and sport practice seemed to be the major correlates of body image perception and dissatisfaction.
An important strength of this study is that specialized
personnel directly measured the sample of students, taking in account not only height and weight but also measures related to muscularity and fat distribution.
Limitations of this study must also be acknowledged.
Due to the cross-sectional design used, although the
model suggested possible directional relationships
amongst variables, it is not possible to confirm causal
pathways and further prospective research is needed in
order to do this. The body silhouettes used to calculate
body dissatisfaction differed only with respect to body
fat, not muscularity, which makes the connections of
body dissatisfaction with other variables in the study
problematic, particularly for men.
In addition, a complete objective evaluation of physical
activity was not carried out as the use of accelerometers
was impracticable in this study.

Toselli and Spiga Journal of Eating Disorders (2017) 5:31

Conclusion
Overall, the present study highlighted a positive relationship between sport practice and body image perception, which underscores the importance of sport in
improving self-consciousness, well-being, and health.
Encouraging sport practice may improve sense of efficacy, feelings of self-determination, personal acceptance, and self-acceptance, and pursuing these positive
effects may motivate individuals to initiate and maintain regular exercise routines. Dedicated long-term
health education programs for students should focus
on changing perceptions of body size and weight, emphasizing the importance of healthy lifestyle that includes sport practice, and popularizing a realistic and
healthy body shape to debunk mass-media influences,
especially among females.

Page 8 of 9

7.

8.
9.
10.

11.

12.

13.
14.
15.

Acknowledgements
We would like to thank all the students who volunteered for the study.

16.

Funding
Not applicable.

17.

Availability of data and materials
Please contact author for data requests.
Authors’ contributions
ST planned the study, ST and FS participated to the data collection and did all
the statistical analysis. All authors were involved with data interpretation, critical
revisions of the paper. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.

18.

19.

20.
21.
22.

Consent for publication
Not applicable.
23.
Ethics approval and consent to participate
The study was approved by the Bioethics Committee of the University of
Bologna; all participants gave their consent for the study and had the right
not to participate and/or withdraw from the study at any time.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

24.

25.

26.

Received: 17 April 2017 Accepted: 18 June 2017
27.
References
1. Skorek M, Song AV, Dunham Y. Self-esteem as a mediator between personality
traits and body esteem: path analyses across gender and race/ethnicity. PLoS
One. 2014;9(11):e112086.
2. Shriver LH, Harrist AW, Page M, Hubbs-Tait L, Moulton M, Topham G.
Differences in body esteem by weight status, gender, and physical activity
among young elementary school-aged children. Body Image. 2013;10:78–84.
3. Alfano L, Hildebrandt T, Bannon K, Walker C, Walton KE. The impact of gender
on the assessment of body checking behavior. Body Image. 2011;8(1):20–5.
4. Bartlett CP, Vowels CL, Saucier DA. Meta-analyses of the effects of media
images on men's body-image concerns. J Soc Clin Psychol. 2008;27:279–310.
5. Cho A, Lee J. Body dissatisfaction levels and gender differences in
attentional biases toward idealized bodies. Body Image. 2013;10(1):95–102.
6. Perry DG, Pauletti RE. Gender and adolescent development. J Res Adolesc.
2011;21:61–74.

28.
29.

30.
31.
32.
33.

Marcos Marcos J, Avilés NR, del Río Lozano M, Cuadros JP, García Calvente M
(2013) del M. Performing masculinity, influencing health: a qualitative mixedmethods study of young Spanish men. Global Health Action 6: 21134.
Blashill AJ. Gender roles, eating pathology, and body dissatisfaction in men:
a meta-analysis. Body Image. 2011;8(1):1–11.
Nolen-Hoesksema S. Possible contributors to the gender differences in
alcohol use and problems. J Gen Psychol. 2006;133(4):357–74.
Lemon SC, Rosal MC, Zapka J, Borg A, Andersen V. Contributions of weight
perceptions to weight loss attempts: differences by body mass index and
gender. Body Image. 2009;6(2):90–6.
Maruf FA, Akinpelu AO, Nwankwo MJ. Perceived body image and weight:
discrepancies and gender differences among university undergraduates. Afr
Health Sci. 2012;4:464–72.
Bucchianeri MM, Serrano JL, Pastula A, Corning AF. Drive for muscularity is
heightened in body-dissatisfied men who socially compare. Eat Disord J
Treat Preven. 2014;22(3):221–32.
Cramblitt B, Pritchard M. Media's influence on the drive for muscularity in
undergraduates. Eat Behav. 2013;14(4):441–6.
Benton C, Karazsia BT. The effect of thin and muscular images on women's
body satisfaction. Body Image. 2015;13:22–7.
Griffiths S, Murray SB, Touyz S. Extending the masculinity hypothesis: an
investigation of gender role conformity, body dissatisfaction, and disordered
eating in young heterosexual men. Psychol Men Masculinity. 2015;16(1):108–14.
Kanayama G, Barry S, Hudson JI, Pope HG Jr. Body image and attitudes
toward male roles in anabolic-androgenic steroid users. Am J Psychiatry.
2006;163(4):697–703.
Murray SB, Rieger E, Karlov L, Touyz SW. Masculinity and femininity in the
divergence of male body image concerns. J Eat Disord. 2013;28:1–11.
Smith AR, Hawkeswood SE, Bodell LP, Joiner TE. Muscularity versus leanness:
an examination of body ideals and predictors of disordered eating in
heterosexual and gay college students. Body Image. 2011;8(3):232–6. doi:10.
1016/j.bodyim.2011.03.005.
Baghurst T, Hollander DB, Nardella B, Haff GG. Change in sociocultural ideal
male physique: an examination of past and present action figures. Body
Image. 2006;3(1):87–91.
Campbell A, Hausenblas HA. Effects of exercise interventions on body
image: a meta-analysis. J Health Psychol. 2011;14:780–93.
Kruger J, Lee CD, Ainsworth BE, Macera CA. Body size satisfaction and
physical activity levels among men and women. Obesity. 2008;16(8):1976–9.
Coelho CG, Giatti L, Molina MD, Nunes MA, Barreto SM. Body image and
nutritional status are associated with physical activity in men and women:
the ELSA-Brazil study. Int J Environ Res Public Health. 2015;12(6):6179–96.
Schmalz DL, Deane GD, Birch LL, Davison KK. A longitudinal assessment of
the links between physical activity and self-esteem in early adolescent nonHispanic females. J Adolesc Health. 2007;41(6):559–65.
Korn L, Gonen E, Shaked Y, Golan M. Health perceptions, self and body
image, physical activity and nutrition among undergraduate students in
Israel. PLoS One. 2013;8(3):e58543. doi:10.1371/journal.pone.0058543.
Pash KE, Klein EG, Laska MN, Velazquez CE, Moe SG, Lytle LA. Weight
misperception and health risk behaviors among early adolescents. Am J
Health Behav. 2011;35:797–806.
Ter Bogt TF, van Dorsselaer SA, Monshouwer K, Verdurmen JE, Engels RC,
Vollebergh WA. Body mass index and body weight perception as risk
factors for internalizing and externalizing problem behavior among
adolescents. J Adolesc Health. 2006;39:27–34.
Jáuregui-Lobera I, Ezquerra-Cabrera M, Carbonero-Carreño R, Ruiz-Prieto I. Weight
misperception, self-reported physical fitness, dieting and some psychological
variables as risk factors for eating disorders. Nutrients. 2013;5:4486–502.
Gardner RM. Weight status and the perception of body image in men.
Psychol Res Behav Manag. 2014;25(7):175–84. doi:10.2147/PRBM.S49053.
Rhodes SK, O'Neil PM. Effects of body fat distribution on body size
estimation accuracy among obese women. Int J Obes Relat Metab Disord.
1997;21(3):250–3.
Weiner JS, Lourie JA. Practical human biology. London: Academic Press; 1981.
Lohman TG, Roche AF, Martorell R. Anthropometric standardization
reference manual. Champaign: Human Kinetics Books; 1988.
World Health Organization (2014) BMI classification. http://apps.who.int/
bmi/index.jsp?introPage=intro_3.html. Accessed 15 Apr 2014.
Sánchez-Villegas A, Madrigal H, Martínez-González MA, Kearney J, Gibney
MJ, de Irala J, Martínez JA. Perception of body image as indicator of weight
status in the European union. J Hum Nutr Diet. 2011;14(2):93–102.

Toselli and Spiga Journal of Eating Disorders (2017) 5:31

Page 9 of 9

34. Mciza Z, Goedecke JH, Steyn NP, Charlton K, Puoane T, Meltzer S, Levitt NS,
Labert EV. Development and validation of instruments measuring body
image and body weight dissatisfaction in south African mothers and their
daughters. Public Health Nutr. 2005;8:509–19.
35. World Health Organization (2008) Waist Circumference and Waist–Hip Ratio:
report of a WHO expert consultation, Accessed 02/05/2016.
36. Frederick DA, Buchanan GM, Sadehgi-Azar L, Peplau LA, Haselton MG,
Berezovskaya A, Lipinski RE. Desiring the muscular ideal: Men’s body
satisfaction in the United States, Ukraine, and Ghana. Psychol Men
Masculinity. 2007;8(2):103–17.
37. Zaccagni L, Masotti S, Donati R, Mazzoni G, Gualdi-Russo E. Body image and
weight perceptions in relation to actual measurements by means of a new
index and level of physical activity in Italian university students. J Transl
Med. 2014;11:12–42.
38. Peltzer K, Pengpid S, Samuels TA, Özcan NK, Mantilla C, Rahamefy OH, Wong
ML, Gasparishvili A. Prevalence of overweight/obesity and its associated factors
among university students from 22 countries. Int J Environ Res Public Health.
2014;11(7):7425–41. doi:10.3390/ijerph110707425.
39. Jones WR, Morgan JF. Obesity surgery. Psychiatric needs must be considered.
BMJ. 2010;28:341–c5298.
40. Mikolajczyk RT, Maxwell AE, El Ansari W, Stock C, Petkeviciene J, Guillen-Grima
F. Relationship between perceived body weight and body mass index based
on self- reported height and weight among university students: a crosssectional study in seven European countries. BMC Public Health. 2010;27:10–40.
41. Kakeshita IS, de Sousa AS. Relationship between body mass index and
self-perception among university students. Revista de Saude Publica.
2006;40(3):497–504.
42. Knauss C, Paxton SJ, Alsaker FD. Body dissatisfaction in adolescent boys and
girls: objectified body consciousness, internalization of the media body ideal
and perceived pressure from media. Sex Roles. 2008;59:633–43.
43. Neighbors LA, Sobal J. Prevalence and magnitude of body weight and shape
dissatisfaction among university students. Eat Behav. 2007;8(4):429–39.
44. Kinsaul JAE, Curtin L, Bazzini D, Martz D. Empowerment, feminism, and selfefficacy: relationships to body image and disordered eating. Body Image.
2014;11(1):63–7.
45. Drumond Andrade FC, Raffaelli M, Teran-Garcia M, Jerman JA, Aradillas Garcia C,
Up Amigos 2009 Study Group (2012) Weight status misperception among
Mexican young adults. Body Image 9(1):184–8. doi: 10.1016/j.bodyim.2011.10.006.
46. Duchin O, Mora-Plazas M, Marin C, de Leon CM, Lee JM, Baylin A, Villamor E.
BMI and sociodemographic correlates of body image perception and
attitudes in school-aged children. Public Health Nutr. 2013;4:1–10.
47. Toselli S, Brasili P, Spiga F. Body image, body dissatisfaction and weight
status in children from Emilia-Romagna (Italy): comparison between
immigrant and native-born. Ann Hum Biol. 2014;41(1):23–8.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

