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Abstract
Background: Body image perception depends on anthropometric and psychological factors. Body dissatisfaction is
influenced by the socio-cultural environment and is associated with eating disorders and low self-esteem. This study
examined the body image perception, the degree of dissatisfaction and the weight status perception inconsistency
in relation to sex, weight status and amount of physical activity in a sample of university students.
Methods: The participants were 734 university students (354 females aged 21.5 ± 2.9 yrs and 380 males aged
22.1 ± 3.6 yrs) recruited from the second year of the Sport Sciences degree program. A self-administered
questionnaire was used to acquire socio-demographic and sport participation information. Height, weight, BMI and
weight status were considered for each subject. Body image perception was assessed by a silhouette matching
technique. A new index, FAI (Feel status minus Actual status Inconsistency), was used to assess weight status
perception inconsistency.
Results: A large proportion of the sample had normal weight status. On average, females chose as feel status a
significantly higher figure than the males (4.7 versus 3.8) and they would have liked to have a significantly thinner
figure than the males (3.4 versus 3.6). Therefore, the mean FID (Feel minus Ideal Discrepancy) values (positive in
both sexes) were significantly higher in females than in males, meaning higher dissatisfaction. The mean FAI values
were positive in females and negative in males, indicating a tendency of the women to overestimate their weight
status and of the men to underestimate it. Men were more physically active than women. Less active women
showed significantly lower body weight and BMI than more active women. Men less engaged in physical activity
showed significantly higher FID than more active men.
Conclusions: These results show greater dissatisfaction and higher weight status perception consistency in females
than in males among Italian university students examined. Our findings suggest that the FAI index can be very
useful to evaluate the perceived weight status by body image in comparison to actual weight status assessed
anthropometrically.
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Background
Body image was defined as “a person’s perceptions,
thoughts, and feelings about his or her body” by Grogan
[1] and it depends on various factors: psychological components and socio-cultural influences such as family,
peers, and ethnicity [2-6]. No less important are the
mass media which generate aesthetic ideals influencing
the perception of one’s image and leading to a tortuous
search for the ideal body: this creates real pressure that
leads to internalization of a beauty ideal and to an inevitable desire to conform to it [7].
As body dissatisfaction is a risk factor for eating disorders [8], the importance of assessing and reducing this
dissatisfaction must be emphasized. Inclusion of strategies that reduce body dissatisfaction and increase body
esteem could improve treatment effects [9]. In particular,
regular participation in physical activity confers many
positive health outcomes in young people, such as reduced risk of coronary heart disease, hypertension, depression and obesity [10,11].
In addition to the physical benefits, physical exercise
also has psychological benefits, particularly in women.
However, while fitness and health motivations may be
associated with positive consequences of physical exercise for individuals with low body dissatisfaction, greater
endorsement of both fitness and health motivations, as
well as appearance and weight motivations, are associated with even greater state body dissatisfaction in
women categorized as high body dissatisfied [12].
In general body, weight and shape satisfaction decreases with increasing BMI and the search for desired
physical form involves a wide range of behaviors and activities such as dieting and physical exercise [13,14].
Dieting is more frequent among women than among
men [15], who tend to practice physical exercise rather
than diet to change the look of their bodies and to lose
weight [16,17]. Moreover, improving body image, particularly by reducing its importance in one’s personal
life, plays a role in enhancing eating self-regulation during weight control in women [18].
Although research generally demonstrated that high
motivators for physical exercise participation are weight
management, appearance and body dissatisfaction [14,19],
the relationship between level of satisfaction and physical
activity is still unclear: men practice it more than women
according Neumark-Sztainer et al. [20], probably because
men are more satisfied with their body. A negative body
image may act as a barrier to physical participation and
may be involved in social physique anxiety linked to real
or unreal negative physical evaluation [13,21].
Nevertheless other studies have shown that women,
whether active or inactive, are at greater risk of body
dissatisfaction and disordered eating than men [22-25]:
those who perceive themselves as overweight are more
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likely to physical exercise to lose weight than those who
do not feel themselves overweight, while weight misperception among overweight and obese adults is associated
with less likelihood of interest in or attempts at weight
loss and less physical activity [26].
Although many studies have been carried out in this
field, it is important to proceed further in this direction
to better understand the many facets of the concept of
body image and its perception. In particular there is a
need to study lifestyle factors and their association with
body image and perception in young adults.
The aim of the present study was to examine the body
image perception, the degree of dissatisfaction and the
weight status perception inconsistency in relation to sex,
weight status and amount of physical activity in a sample
of university students. A major goal was to define and
validate a new index to assess weight status perception
in comparison to actual weight status. The research analyzed (i) to what extent students are concerned about
their general body image, and the eventual discrepancy
with ideal body image; (ii) the relationship between body
image perception, gender, weight status and practice of
physical activity; (iii) the consistency between weight status perception and actual measurements. The last point
must be emphasized as it represents an important topic
that has been poorly addressed.

Methods
Sample and procedures

A cross-sectional survey was conducted on a volunteer
sample of 734 Italian university pre-selected students
(354 females aged 21.5 ± 2.9 yrs and 380 males aged
22.1 ± 3.6 yrs) from the Sport Sciences degree program
(Faculty of Medicine, University of Ferrara, Italy).
The students were measured in the Anthropometric
Laboratory of the University of Ferrara during the tutorials for the Anthropometry and Ergonomics course in
the second year of the Sport Sciences degree program
(survey years: 2002-2011). After explaining the purpose
of the research project, 91% of students of both sexes
agreed to participate in the study. The research protocol
was approved by the Ethic Committee for Biomedical
Research of the University of Ferrara, and all participants provided written informed consent.
A self-administered questionnaire was used to acquire
socio-demographic information (sex, age) and sport participation information (hours/week, sport activities).
Variables
Anthropometrical measures

Height and weight were measured by trained examiners.
Body mass was measured to the nearest 0.1 kg and standing height to the nearest 0.1 cm using a balance scale
and a wall-mounted stadiometer (Magnimeter, Raven
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Equipment Limited, UK), respectively, with the subject
barefoot and clothed appropriately, according to standardized procedures [27]. Body mass index (BMI) was calculated as body weight/height2 (kg/m2) and was used to
assess each student’s weight status. The World Health
Organization (WHO) cutpoints [28] were used to classify
subjects as underweight, normal weight, overweight and
obese (actual status encoded respectively as nutritional
status 1, 2, 3 and 4). As there were very few obese subjects
(only one female and 15 males), they were included in the
overweight group for further data analysis.
Body image assessment

Body image perception was assessed by a silhouette
matching technique. Nine male and female figures with
increasing body weight from figure 1 to figure 9 were
shown to the students [29]. The subjects indicated which
figure best represented how they currently looked (feel)
and how they ideally wanted to look (ideal), which figure
was their opposite sex ideal and which figure was the
same sex ideal for the opposite sex.
Body dissatisfaction was calculated as Feel minus Ideal
Discrepancy (FID) [30] with negative scores meaning the
desire to be fatter and positive ones meaning the desire
to be thinner. We devised the index FAI (Feel weight
status minus Actual weight status Inconsistency), to assess the weight status perception inconsistency using the
silhouette matching technique as a proxy to verify if
there was or was not a realistic weight status perception
in the subject on the basis of body size assessment
(BMI) and the feel figure. The FAI was computed by
subtracting the conventional code assigned to the actual
weight status of the subject (code: 1 for underweight status, 2 for normal weight status, 3 for overweight status
and 4 for obese status) from the one corresponding to
her/his feel figure according to the following correspondence: figures 1 and 2 match feel status 1; figures 3,
4 and 5 match feel status 2; figures 6 and 7 match feel
status 3; figures 8 and 9 match feel status 4.
The FAI scores range from -3 to +3: negative FAI values
mean weight status underestimation, positive FAI values
mean weight status overestimation and a FAI score of 0
means a realistic perception of one’s weight status.
Physical activity measures

The frequency of physical activity of each subject was
determined on the basis of hours of training during a
typical week, as declared by the subject. The effect of
the practice of physical activity on body image perception was assessed in the sample divided into three tertiles: 1) subjects with poor physical activity (absent or
low), 2) subjects with medium physical activity and 3)
subjects with high physical activity. The 1st tertile included females practicing physical activity ≤ 2 hours/
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week and males < 6 hours/week; the 3rd tertile included
females and males practicing physical activity ≥ 6 hours/
week and ≥ 8 hours/week, respectively.
Statistical analyses

All analyses were performed using “Statistica” for Windows,
Version 11.0 (StatSoft Italia srl, Padua, Italy). Data for males
and females were analyzed separately. The results were
expressed as mean values and standard deviations (SD).
Comparisons between two independent groups were
performed using Student’s t-test for traits with normal
distribution and the non-parametric Mann-Whitney U
test for traits with non-normal distribution. Comparisons between two dependent variables were performed
using paired-sample tests (Wilcoxon test) to assess differences in non-normally distributed data (between
item responses). The Kruskal-Wallis one-way analysis
of variance by ranks ANOVA was used to analyse main
effects for body image perception in relation to BMI
category. Pearson’s Chi-square test was used to compare categorical data.
The level of p < 0.05 was considered significant.

Results
Table 1 shows the anthropometric characteristics and
body image assessment of the sample by sex. On average, females were significantly shorter, lighter and had a
lower BMI than males. A large proportion of the sample
had normal weight status (80.9% in females and 71.7% in
males), while the 13.5% of females and the 28.3% of
males were overweight or obese. No male student was
underweight, compared to 5.6% of females.
Regarding the body silhouette chart, the females chose
as feel a significantly higher figure than the males and
they would have liked to have a significantly thinner
figure than the males. Therefore the mean FID values
(positive in both sexes) were significantly higher in females than in males, meaning higher dissatisfaction.
Only 13% of the females were satisfied (FID = 0). Most
of them (81%) would have liked to be thinner (FID > 0);
Table 1 Sample characteristics by sex
Males

Females

P value

Height (cm)

Trait

177.6 ± 6.3

163.9 ± 6.0

<0.0001

Weight (kg)

75.6 ± 10.2

56.7 ± 8.2

<0.0001

BMI (kg/m2)

24.0 ± 2.8

21.8 ± 2.6

<0.0001

Feel figure

3.8 ± 1.6

4.7 ± 1.6

<0.0001

Ideal figure

3.6 ± 1.2

3.4 ± 1.2

0.0158

FID

0.17 ± 1.28

1.33 ± 1.27

<0.0001

FAI

-0.37 ± 0.55

0.21 ± 0.54

<0.0001

Opposite sex ideal

3.7 ± 1.1

3.7 ± 1.1

0.6752

Same sex ideal for the opposite sex

3.5 ± 1.1

3.3 ± 1.1

0.0010
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indeed 42% and 23% of these females would have liked
to be more slender by one or two figures, respectively.
The remaining 6% would have liked to be more robust
(FID < 0) than how they perceived themselves. Male students were more satisfied with their body image perception than females: 33.3% were satisfied (FID = 0), 28.3%
would have liked to be more robust and 38.4% would
have liked to be more slender than how they perceived
themselves.
Moreover, regarding body dissatisfaction (FID) according to weight status of the subject, normal weight men
were more satisfied with their body (38.3%) than underweight (30.4%) and overweight (16.1%) men (p < 0.0001),
while 33.3% of underweight women were more content
with their body image compared to 15% of normal
weight and 3.5% of overweight women (p < 0.0001).
Both sexes showed a significant preference for thinner
bodies: the mean value of ideal figure was significantly
lower than the feel figure (p = 0.0198 for males and p <
0.0001 for females).
The mean FAI value was positive in females and negative in males indicating a tendency of women to overestimate their weight status and of men to underestimate it.
Women had a more realistic body image perception than
men (70% vs 58.4% respectively): 25.3% of women overestimated their weight status and only 4.7% of them underestimated it, while 2.6% of men overestimated their weight
status and 39% of them underestimated it (p < 0.0001).
Men and women agreed on the selection of their opposite sex ideal; in fact, on average they chose the same figure.
However the students thought that the same sex ideal for
the opposite sex was significantly thinner than it actually
was (in women’s opinion the same sex ideal for the opposite sex was 3.3 ± 1.1 vs 3.7 ± 1.1 of men’s actual opposite
sex ideal p < 0.0001 ; in men’s opinion the same sex ideal
for the opposite sex was 3.5 ± 1.1 vs 3.7 ± 1.1 of women’s
actual opposite sex ideal p = 0.0141).
Tables 2 and 3 show the results of comparisons among
BMI categories on the salient variables of body image
perception in males and females, respectively. All the
considered traits were significantly different, with the

Table 2 Body image assessment in male sample by
weight status
Trait

18.5 ≤ BMI <25

BMI ≥ 25

P value

Feel figure

3.2 ± 1.2

5.3 ± 1.5

<0.001

Ideal figure

3.4 ± 1.1

4.2 ± 1.2

<0.001

FID

-0.21 ± 1.12

1.16 ± 1.14

<0.001

FAI

-0.27 ± 0.51

-0.63 ± 0.56

<0.001

Opposite sex ideal

3.6 ± 1.1

3.9 ± 1.1

0.049

Same sex ideal for the
opposite sex

3.5 ± 1.0

3.6 ± 1.2

0.383

Table 3 Body image assessment in female sample by
weight status
Trait
Feel figure
Ideal figure

BMI < 18.5

18.5 ≤
BMI < 25

BMI ≥ 25

P value

2.6 ± 0.9

4.6 ± 1.4

6.6 ± 1.1

<0.001

2.5 ± 0.7

3.3 ± 1.2

4.4 ± 1.1

<0.001

FID

0.08 ± 0.88

1.27 ± 1.24

2.22 ± 1.03

<0.001

FAI

0.44 ± 0.51

0.23 ± 0.53

0.02 ± 0.54

0.010

Opposite sex
ideal

3.0 ± 1.2

3.7 ± 1.0

4.1 ± 1.2

0.001

Same sex
ideal for the
opposite sex

2.9 ± 0.6

3.2 ± 1.1

3.6 ± 1.0

0.020

exception of the figure selected for the same sex ideal
for the opposite sex by men.
In both sexes the mean figures increased with the increasing of BMI. The mean FID values also increased
with increasing BMI in both men and women. In particular, normal weight males had a negative mean FID
value, meaning that they would have liked to be more
robust than they perceived themselves, while overweight
males had a positive FID mean value meaning that they
would have liked to be thinner than they perceived
themselves. No group of women had negative mean FID
value, but the value increased from the underweight
condition to overweight/obesity.
Females showed positive mean FAI values, although
they decreased with increasing weight status, indicating
a general trend of this sex to weight status overestimation but also greater awareness of one’s weight status
in overweight subjects. In contrast, there were negative
mean FAI values in males which decreased with increasing weight status, indicating weight status underestimation that worsened with increasing BMI.
Table 4 shows the percentages of subjects of both
sexes for choice of figure as feel, as ideal, as opposite sex
ideal and as the same sex ideal for the opposite sex, as
well as satisfaction (FID = 0) and weight status perception consistency (FAI = 0). Body images F5 and F3 were
most frequently selected as feel in females and in males
respectively. F3 and F4 were most frequently selected as
ideal in females and in males respectively. F3 was most
frequently selected as opposite sex ideal and as same sex
ideal for the opposite sex in both sexes. Females and
males who perceived themselves as F2 and F4, respectively, had the highest percentage of satisfaction (over
44%). Females and males who perceived themselves as
F4 and F3, respectively, had the highest percentage of
weight status perception consistency (95.7% for females
and 88.7% for males).
Men were more physically active than women, practicing a higher weekly amount of physical activity (6.7 ±
4.2 hrs/week vs 4.2 ± 3.8 hrs/week; p < 0.0001); only 28
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Table 4 Percentages of males and females selecting each
figure in body image assessment
Body image figures
F1

F2

F3

F4

F5

F6

F7

F8

F9

Males

4.9 16.4 27.5 21.6 12.9 9.4

5.4

1.6 0.3

Females

0.9

Feel

5.2 19.3 20.7 21.3 17.2 11.8 3.4 0.3

Ideal
Males

1.1 16.9 29.2 31.9 14.4 4.9

1.4

0

0.3

Females

2.6 21.8 33.3 21.3 15.8 5.2

1.7

0

0

5.6 37.3 36.4 44.3 32.6 21.2 15.8

0

0

0

0

FID = 0
Males
Females

0

44.4 22.4 9.9 13.9 6.8

0

FAI = 0
Males

5.9

1.7 88.7 74.7 52.3 74.2 50.0 83.0

0

Females

33.3 52.9 90.8 95.7 92.9 21.4 48.6 9.1

0

Opposite sex ideal
Males

0.8

7.9 42.3 20.9 22.5 4.6

0.8

0

0.3

Females

1.1

8.9 38.8 27.6 17.8 5.5

0.3

0

0

Males

1.6 15.7 34.3 29.7 15.1 3.0

0.5

0

0

Females

1.4 23.6 40.8 18.1 13.2 2.9

0

0

0

Same sex ideal for
the opposite sex

males (7.4%) but almost one fourth of females (83 subjects, 23.4%) did not practice any sport activity. To verify
the effect of physical activity on body satisfaction, we
compared data of the 1st tertile with those of 3rd tertile
in both sexes (Table 5). Less active women showed significantly lower body weight and BMI than more active
women. Men who engaged in physical activity for fewer
hours (1st tertile) showed significantly higher FID and
they believed that a thinner male was more attractive to
females than men who engaged in physical activity for
many hours (3rd tertile).

Discussion
In this study we examined the body image perception,
degree of dissatisfaction and weight status perception inconsistency in relation to sex, weight status and amount
of physical activity in a sample of Italian university students. According to the literature, the university population is regarded as a convenient sample for the study of
health in young adults [31].
The comparison between ideal figure and feel figure
showed that both men and women prefer ideals of thinness. The choice of a thin ideal body, characteristic in
European countries and particularly in Italy, Greece, and
in France [32], may lead to a body image disturbance
and a consequent condition of dissatisfaction. Dissatisfaction with one’s body size is influenced by the socio-

cultural environment, contributing to stresses of modern
life, and it is associated with the current morbi-mortality
[33]. Body image dissatisfaction affects both sexes and it
is influenced by both culture and society, including mass
media images often favoring models close to those of
people suffering from anorexia [34,35].
Previous studies have shown that men and women differ in the perception of their body image and in dissatisfaction with their body [3,16]. In our study, body
dissatisfaction (FID) increased with increasing BMI; the
increase in FID was more accentuated in women (+2.14
from underweight to overweight women) than in men
(+0.95 from underweight to overweight men).
Our findings confirm the typical female behavior derived from the cultural and social pressure to be thin with
possible leading to a negative impact on quality of life, depression and low self-esteem [36,37]. In general, the female students of our sample tended to overestimate their
weight status, while male students tended to underestimate it, in accordance with other studies [4,32,34,38].
We have proposed and used the FAI index, to measure
weight status perception inconsistency. Females showed
positive mean FAI values which decreased with increasing weight status (from +0.44 to +0.02), indicating a general trend to weight status overestimation but also
greater awareness of weight status in overweight subjects. Instead the males showed negative mean FAI
values which also decreased with increasing weight status (from -0.27 to -0.63), indicating weight status underestimation which worsened with increasing weight
status. This index also highlights the health risks resulting
from incorrect body image perception in underweight females and overweight/obese males: for example, underweight women who perceive themselves as overweight
may develop negative behaviors such as unnecessary dieting and binge eating disorders.
In this study, females had a more consistent body
image perception than males: in the overweight category,
females were more likely than males to perceive themselves as overweight. This shows that men probably pay
less attention to their nutritional status or they deny that
it is a problem more than women; the consequence of
this behavior may be poor preventive action against
chronic degenerative diseases associated with obesity
[33,39,40]. Most young adults are not vulnerable to these
illnesses until they personally experience them [41].
Young adult males are more likely to be unaware of their
body weight status than women [39,42] and, in particular, men are less critical of their body size than women,
perceiving it as normal. Males often perceive themselves
as smaller than they are, due to a desire for a more muscular body [4,34]. Instead, the women’s behavior could
reflect environmental factors associated with the development of eating disorders. Women with low self-
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Table 5 Body image assessment by sex and amount of physical activity
Females

Males

Trait

Ist Tertile

IIIrd Tertile

P value

Ist Tertile

IIIrd Tertile

P value

Height (cm)

163.5 ± 5.9

164.4 ± 6.6

0.2835

177.2 ± 6.2

178.1 ± 6.3

0.2731

Weight (kg)

57.9 ± 8.8

60.3 ± 8.0

0.0198

76.3 ± 11.3

74.9 ± 8.8

0.4221

BMI (kg/m2)

21.6 ± 2.9

22.3 ± 2.4

0.0169

24.3 ± 3.3

23.6 ± 2.2

0.1557

Feel figure

4.7 ± 1.6

5.0 ± 1.6

0.2546

3.8 ± 1.6

3.8 ± 1.6

0.9962

Ideal figure

3.5 ± 1.2

3.4 ± 1.3

0.7357

3.5 ± 1.3

3.8 ± 1.2

0.0916

FID

1.26 ± 1.32

1.55 ± 1.21

0.1214

0.33 ± 1.28

0.03 ± 1.27

0.0493

FAI

0.23 ± 0.53

0.25 ± 0.55

0.8892

-0.41 ± 0.58

-0.33 ± 0.53

0.3788

Opposite sex ideal

3.7 ± 1.1

3.7 ± 1.1

0.9794

3.7 ± 1.3

3.8 ± 1.0

0.5082

Same sex ideal for the opposite sex

3.3 ± 1.2

3.2 ± 1.0

0.6965

3.3 ± 1.1

3.7 ± 1.1

0.0245

esteem are most inclined to beauty ideal internalization,
which in turn increases the probability of restrictive behavior [43].
A sex difference also appeared in the percentage of individuals who were satisfied with their weight status
(33.3% of males compared to 13% of females). This finding is consistent with literature reports suggesting that
men are more satisfied with their current weight status
than women [3,32]. Dissatisfaction with one’s body
image among women was probably due to the female
perception that males prefer a thin ideal figure of them.
In our study, women were asked to choose the female
figure they believed to be the opposite sex ideal for men,
while men had to choose the male figure they felt would
be the opposite sex ideal for women. Both the women
and men felt that the opposite sex would desire a thinner ideal than it actually does, especially the females, in
fact the men wanted a more curvy woman and the
women a more muscular man. These findings suggest
that men’s body image derives from a perceived lack of
muscles, while women’s body image is due to perceived
excess weight (o fat mass). It should be stressed that this
ambiguity may depend on the fact that the figures furnish a uni-dimensional measure, unable to distinguish
whether the increase of their dimensions is due to fat or
to muscularity [44]. Moreover in some cases (e.g. athletes) the BMI could give an incorrect mistaken indication on nutritional status.
The sex difference in the practice of physical activity
was particularly significant in this sample, with a triple
rate of sedentary individuals in women compared to
men. However the education towards an active lifestyle
received during university studies probably helped to reduce the proportion of sedentary individuals in this sample, since it was much lower than the proportion recorded
in 2006 in all Italian citizens over the age of 3 years (M:
36.2%, F: 45.2%) [45]. Furthermore, although the Italian
survey indicated a negative trend of sport with age after
14 years, the weekly hours of activity in the examined

university students are higher on average than those of a
sample of 14-year-olds from the same region (4.7 ± 2.7 hours
in males and 3.7 ± 2.5 hours in females) [46].
We also explored the relationship between body satisfaction and physical activity. Regular physical activity
leads to physical and psychological benefits for individuals well-being. In theory, individuals who feel dissatisfaction are more likely to engage in behaviors to fight
the discomfort. In our study, more active men were
more satisfied than less active men. This is generally in
agreement with other studies examining these associations in youth [3,21]; in contrast Douthitt [47] found
positive associations between body satisfaction and physical activity in girls but not in boys. In our sample, even
though the more active females were significantly heavier and had higher BMI than the less active ones, there
were no differences in the degree of satisfaction; this was
probably because the greater body mass of the former
was fat free mass and not fat mass due to the greater
amount of physical activity. For the same reasons, in the
female sample we could not confirm literature data
showing that body image perception is a strong predictor of adoption of healthy behavior, such as physical
activity, which might prevent or control weight in young
women [48]: no significant association between desired
body image and physical activity was observed in these
female students.
Some limitations must be considered when interpreting the findings of our study. First, data collection has
continued over time and so there could be a shifting in
bodily perception. Second, comparisons with other studies are difficult because they used different measures of
body image (different silhouette charts, questionnaires)
and physical activity. Finally, there were different types
of physical activity in the sample, and thus the experiences of some participants might differ from those of
students enrolled in fitness courses.
As it is difficult to determine if there is a relationship
between body satisfaction and physical activity in women
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and to define the role of less physical activity in men
(cause or effect of dissatisfaction), further studies are necessary to clarify the complex phenomenon of body
image. Moreover, additional studies on body composition
assessment could provide information about the relationship between fat mass and amount of physical activity.

Page 7 of 8

6.

7.

8.
9.

Conclusions
The results of this study confirmed the greater dissatisfaction and higher weight status perception consistency in females than in males in the Italian university students we
examined, and described a new index for the assessment
of body image. This research evidenced the dissatisfaction
and the discrepancy with ideal body image in the examined sample (except the most active males) in particular in
the female sex, in overweight individuals, with lower levels
of physical activity.
Regarding the consistency between weight status perception and actual measurements, our findings suggested that
the proposed FAI index could be adopted to accurately
evaluate perceived weight status by body image in comparison to actual weight status assessed anthropometrically.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
LZ, and EGR conceived the study. SM and LZ performed the statistical
analysis. SM, and DR participated in data collection, organization, and drafted
the manuscript. GM participated in drafting the manuscript and
interpretations of the results. LZ and EGR helped in interpret the results and
participated in drafting the final version of the manuscript. All authors read
and approved the final manuscript.

10.
11.

12.
13.

14.

15.
16.
17.

18.

19.
20.

21.
Acknowledgements
This study was funded by Ferrara University (FAR). The investigators also wish
to thank all students who participated in this research project.
Author details
1
Department of Biomedical and Specialty Surgical Sciences, University of
Ferrara, Corso Ercole I d’Este 32, 44121 Ferrara, Italy. 2Center of Biomedical
Studies Applied to Sport, University of Ferrara, Via Gramicia 35, 44123 Ferrara,
Italy.
Received: 3 December 2013 Accepted: 6 February 2014
Published: 11 February 2014
References
1. Grogan S: Body image: understanding body dissatisfaction in men, women,
and children. East Sussex: Routledge; 2008.
2. Groesz LM, Levine MP, Murnen SK: The effect of experimental
presentation of thin media images on body satisfaction: A meta-analytic
review. Int J Eat Disord 2002, 31:1–16.
3. Kruger J, Lee CD, Ainsworth BE, Macera CA: Body size satisfaction and
physical activity levels among men and women. Obesity 2008,
16(8):1976–1979.
4. Gross SM, Gary TL, Browne DC, La Veist TA: Gender Differences in Body
Image and Health Perceptions among Graduating Seniors from a
Historically Black College. J Natl Med Assoc 2005, 97(12):1608–1619.
5. Johnson-Taylor WL, Fisher RA, Hubbard VS, Starke-Reed P, Eggers PS: The
change in weight perception of weight status among the overweight:
comparison of NHANES III (1988–1994) and 1999–2004 NHANES. Int J
Behav Nutr Phys Act 2008, 5:9.

22.

23.

24.

25.

26.

27.
28.
29.

30.

Gualdi-Russo E, Manzon VS, Masotti S, Toselli S, Albertini A, Celenza F,
Zaccagni L: Weight status and perception of body image in children: the
effect of maternal immigrant status. Nutr J 2012, 11:85.
Stefanile C, Matera C, Pisani E, Zambrini I: Insoddisfazione corporea in
adolescenza: influenze di fattori bio-psico-sociali. Psicologia della Salute
2009, 2:51–65.
Wardle J, Waller J, Fox E: Age of onset and body dissatisfaction in obesity.
Addict Behav 2002, 27:561–573.
Jansen A, Bollen D, Tuschen-Caffier B, Roefs A, Tanghe A, Braet C: Mirror
exposure reduces body dissatisfaction and anxiety in obese adolescents:
a pilot study. Appetite 2008, 51(1):214–217.
Armstrong T, Bauman A, Davies J: Physical activity patterns of Australian
adults. Australian Institute of Health and Welfare: Canberra; 2000.
Tyson P, Wilson K, Crone D, Brailsford R, Laws K: Physical activity and
mental health in a student population. J Ment Health 2010,
19(6):492–499.
Lepage ML, Crowther JH: The effects of exercise on body satisfaction and
affect. Body Image 2010, 7(2):124–130.
Schuler PB, Broxon-Hutcherson A, Philipp SF, Ryan S, Isosarri RM, Robinson
D: Body-shape perceptions in older adults and motivations for exercise.
Percept Mot Skills 2004, 98(2):1251–1260.
Kilpatrick M, Hebert E, Bartholomew J: College students’ motivation for
physical activity: differentiating men’s and women’s motives for sport
participation and exercise. J Am Coll Health 2005, 54(2):87–94.
Gough B: “Real men don’t diet”: An analysis of contemporary newspaper
representations of men, food and health. Soc Sci Med 2007, 64:326–337.
Grogan S, Richards H: Body image: focus groups with boys and men. Men
and Masculinities 2002, 4:219–232.
Grogan S, Conner M, Smithson H: Sexuality and exercise motivations: Are
gay men and heterosexual women most likely to be motivated by
concern about weight and appearance? Sex Roles 2006, 55(7–8):567–572.
Carraça EV, Silva MN, Markland D, Vieira PN, Minderico CS, Sardinha LB,
Teixeira PJ: Body image change and improved eating self-regulation in a
weight management intervention in women. Int J Behav Nutr Phys Act
2011, 8:75.
Maltby J, Day L: The relationship between exercise motive and
psychological well being. J Psychol 2001, 135:651–660.
Neumark-Sztainer D, Goeden C, Story M: Associations between body
satisfaction and physical activity in adolescents: implications for
programs aimed at preventing a broad spectrum of weight-related
disorders. Eat Disord 2004, 12:125–137.
Focht BC, Hausenblas HA: Perceived evaluative threat and state anxiety
during exercise in women with high social physique anxiety. J Appl Sport
Psychol 2004, 16:361–368.
Hoerr SL, Bokram R, Lugo B, Bivins T, Keast TR: Risk for disordered eating
relates to both gender and ethnicity for college students. J Am Coll Nutr
2002, 21:307–314.
Johnson C, Crosby R, Engel S, Mitchell J, Powers P, Wittrock D, Wonderlich
S: Gender, ethnicity, self-esteem and disordered eating among college
athletes. Eat Behav 2004, 5:147–156.
Hautala LA, Junnila J, Helenius H, Väänänen AM, Liuksila PR, Räihä H,
Välimäki M, Saarijärvi S: Towards understanding gender differences in
disordered eating among adolescents. J Clin Nurs 2008, 17:1803–1813.
Gutgesell ME, Moreau KL, Thompson DL: Weight concerns, problem eating
behaviors, and problem drinking behaviors in female college athletes.
J Athl Training 2003, 38:62–66.
Duncan DT, Wolin KY, Scharoun-Lee M, Ding EL, Warner ET, Bennett GG:
Does perception equal reality? Weight misperception in relation to
weight-related attitudes and behaviors among overweight and obese
US adults. Int J Behav Nutr Phys Act 2011, 8:20.
Lohman TG, Roche AF, Martorell R: Anthropometric Standardization Reference
Manual. Champaign, IL: Human Kinetics; 1988.
James PT, Leach R, Kalamara E, Shayeghi M: The worldwide obesity
epidemic. Obes Res 2001, 9:S228–S233.
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 2001, 14(2):93–102.
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, 8:509–519.

Zaccagni et al. Journal of Translational Medicine 2014, 12:42
http://www.translational-medicine.com/content/12/1/42

Page 8 of 8

31. Nojomi M, Najamabadi S: Obesity among university students, Tehran,
Iran. Asia Pac J Clin Nutr 2006, 15(4):516–520.
32. McElhone S, Kearney JM, Giachetti I, Zunft HJF, Martínez JA: Body image
perception in relation to recent weight changes and strategies for
weight loss in a nationally representative sample in the European Union.
Public Health Nutr 1999, 2:143–151.
33. Kakeshita IS, de Sousa Almeida S: Relationship between body mass index
and self-perception among university students. Rev Saude Publica 2006,
40(3):497–594.
34. Ratanasiripong P, Burkey H: Body Mass Index and Body Size Perception: A
Normalizing of Overweight and Obesity among Diverse College
Students. Californian J Health Promot 2011, 9(1):18–24.
35. Wharton CM, Adams T, Hampl JS: Weight loss practices and body weight
perceptions among US college students. J Am Coll Health 2008,
56:579–584.
36. Brennan MA, Lalonde CE, Bain JL: Body image Perceptions: Do Gender
Differences Exist? Psi Chi J Undergrad Res 2010, 15(3):1089–4136.
37. Mendelson BK, White DR, Mendelson MJ: Body-esteem scale for
adolescents and adults. J Pers Assess 2001, 76:90–106.
38. Chang VW, Christakis NA: Self-perception of weight appropriateness in
the United States. Am J Prev Med 2003, 24:332–339.
39. Madrigal H, Sanchez-Villegas A, Martinez-Gonzalez MA, Kearney J, Gibney
MJ, Irala J, Martínez JA: Underestimation of body mass index through
perceived body image as compared to self-reported body mass index in
the European Union. Public Health 2000, 114(6):468–473.
40. Pesa JA, Syre TR, Jones E: Psychosocial differences associated with body
weight among female adolescents: the importance of body image.
J Adolesc Health 2000, 26(5):330–337.
41. Sheppard JA, Helweg-Larsen M, Ortega L: Are Comparative Risk Judgments
Consistent across Time and Events? Pers Soc Psychol Bull 2003,
29:1169–1180.
42. Kamel EG, McNeill G: Men are less aware of being overweight than
woman. Obes Res 2000, 8:604.
43. Pokrajac-Buljan A, Ambrosi-Randic N, Kukic M: Thin-ideal internalization
and comparison process as mediators of social influence and
psychological functioning in the development of disturbed eating habits
in Croatian college female. Psychol Top 2008, 17:221–245.
44. Cohane GH, Pope HG: Body image in boys: a review of the literature. Int J
Eat Disord 2011, 329:373–379.
45. Coni: 1° Rapporto Sport & Società. Roma: Censis Servizi SpA; 2008.
46. Toselli S, Argnani L, Canducci E, Ricci E, Gualdi-Russo E: Food habits and
nutritional status of adolescents in Emilia-Romagna, Italy. Nutr Hosp 2010,
25:613–621.
47. Douthitt VL: Psychological determinants of adolescent exercise
adherence. Adolescence 1994, 29:711–722.
48. Crawford D, Campbell K: Lay definitions of ideal weight and overweight.
Int J Obes 1999, 23:738–745.
doi:10.1186/1479-5876-12-42
Cite this article as: Zaccagni et al.: 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. Journal of Translational
Medicine 2014 12:42.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

