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Abstract
An image on one’s body is an important component of one’s mental welfare.
Scientific reports suggest that girls and women have a tendency to evaluate
themselves through the prism of physical appearance and gender expecta-
tions influenced by cultural and unrealistic standards of beauty (slim, very
lean, boy-like silhouette). The purpose of this study was to find out the opin-
ions of young, healthy and physically active women about their bodies (BMI
self-evaluation) and the ones connected with their dreams (the most satis-
factory BMI) and reality (anthropometric measurements).
The statistical analysis of the data was based on anthropometric measure-
ments and a survey conducted on female students (N=1,394) from the first
year of full-time studies at the Academy of Physical Education and Sport in
Gdansk in the years 2000-2007.
Overweight or obesity occurred in 5.9% of students. By contrast, during self-
evaluation 30.62% of the women declared overweight or obesity. In self-eval-
uation among the tested group of students 29.17% of women with normal
body weight claimed to have a higher BMI, and only 1.85% to have a lower
one. It this group of young women, 59.97% are satisfied with their BMI (self-
evaluation and dreams overlap).
The examined women do not have skills to properly assess their BMI, which,
in turn, can lead to eating disorders. BMI evaluation should not be based sole-
ly on information obtained in young women’s BMI self-evaluation. Education is
necessary for continuous monitoring and correcting the body’s dimensions. 
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Introduction
Nutrition is one of the most important environmental factors determining the biological value

and health of human populations. Evaluation of the nutritional status (shortage or excess of nutri-
ents) is carried out through biochemical studies and anthropometric measurements [1]. Eva -
luation of the ratio of body weight to height, circumference of body parts, and skin folds thickness
are used as measures of the nutritional status [1].

Requirements regarding human nutrition depend on a number of bio-geographical and socio-
civilization factors (such as age, gender, type of work performed, the body size, season of the
year, health status). Food provides energy required for proper functioning of the body (including
the action of muscles, mental work, and retaining constant body temperature, ontogenesis and
reproduction) [1].

Eating disorders are becoming nowadays not only a medical but also a social problem. This
is demonstrated by both the literature review, as well as information from mass-media [2].
Problems associated with eating disorders do not constitute only the social and cultural aspect.
They are not only limited to issues of food and the dimensions of the body. Eating disorders are
inextricably linked with internal conflicts, emotional problems and definition of one’s own identity
and negative self-image and the problems associated with the course of psychosexual develop-
ment [2]. It is well known that taking care of one’s body will reduce the risk of many diseases.
There is also a widespread assumption that, if we are slim, we will find a better partner in life, we
will find a better job, we will be happier, we will achieve success in life, we will be more sexual-
ly attractive and more confident in ourselves [2,3,4]. The ascertainment “slim is better” is omni -
present. The mass-media have a particular influence on the development of models and ideals
(the body, appearance, figure). Images taken from the press, radio and television very often pro-
duce patterns among adolescents connected with a sense of a gap between the “ideal body” and
“one’s own body”. This triggers constant anxiety about appearance or body weight and inclines
one to take measures to reduce this anxiety. Most frequently, this is the control of the body weight
primarily through diet [5,6]. An image of one’s body is an important component of one’s mental
welfare. Scientific reports suggest that girls and women tend to evaluate themselves through the
prism of physical appearance and gender expectations influenced by cultural and unrealistic
standards of beauty (slim, very lean, boy’s silhouette) [7]. The shift towards the ideal of lean body
coincides with a higher prevalence of overweight and obesity [2]. Overweight and obesity are the
results of over-supply of energy consumed in the diet in relation to the needs of the body, which
results in excessive storage of body fat. In more than 90% of the obese, obesity is the cause of
abnormal energy balance, which results from the competitive power of the energy spent on food
[8]. People with excessive body weight suffer from diabetes, hypertension, hyperlipidemia, ath-
erosclerosis, ischemic heart disease, certain cancers, liver disease, joint disease, hormonal dis-
orders or chronic obstructive pulmonary disease more often than the general population
[9,10,11,12]. In addition to health risks, obesity and dissatisfaction with the actual construction of
the body (primarily body weight) are often associated with major psychological and social prob-
lems, such as low self-esteem, social isolation, depressive states. For many people, their exter-
nal appearance significantly shapes their self-esteem and identity. This creates the mental pic-
ture of the body, including the image itself. This idea and its conformity with reality are important.
It influences thinking, experience and activities of a human being [5]. The research results sug-
gest that the image of one’s own body, sexual attractiveness, physical condition and acceptance
of body weight for women is a major determinant of the overall sense of happiness in life [13]. In
addition, one’s body image or the image generated under the influence of internal stimuli need
not be consistent with the actual facts [5]. Nutritional disorders are an important medical and
social problem. Knowledge on health behaviours, lifestyles, perceptions and satisfaction with
one’s own build are a foundation for creating pro-health programs and actions.
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Material and Methods
The statistical analysis of the data is based on anthropometric measurements and a survey

conducted on female students (N=1394) from the first year of full-time studies at the Academy of
Physical Education and Sport in Gdansk in the years 2000-2007. The examined students are
healthy, fit and physically active women at the turn of adolescence and adult age. Anthropometric
measurements were performed each year in the same period on the same person. Before pro-
ceeding to the anthropometric measurements the tested students filled in a questionnaire, which
asked them, among others, about the most satisfying for them BMI category (underweight, nor-
mal weight, overweight, obesity, extreme obesity). 

Female students also engaged in BMI self-evaluation by selecting one of the categories of
the index (underweight, normal weight, overweight, obesity, extreme obesity). Measurements of
body height, weight and the skin folds thickness were performed in accordance with the rules [1].
Anthropometric measurements performed by medical weight (body weight), anthropometer
(body height) and skin fold calliper (the skin folds thickness on the right side of the body: under
scapula, on the back of an arm, on abdomen). The density of the body was calculated by
Piechaczek’s formula [14] using the three skin folds thicknesses: under scapula, on the back of
an arm, on abdomen. Total body fat percentage of body weight (F%) was calculated by Keys and
Brożek’s formula [14]. Total body fat in kilograms (Fkg) was calculated using the formula:
Fkg=(body mass[kg] x F%):100%. Active cell of body mass in percentage (TA%) was calculated
from the formula: TA%=100%-F%. The value of the proper body mass was defined using Body
Mass Index (BMI) according to the following formula:

BMI = Body mass [kg] : (B-v)2[m]. The following ranges of BMI values were considered [15]:
BMI < 18,5 kg/m2 – underweight,
18.5 kg/m2 ≤ BMI <25.0 kg/m2 – normal weight,
25.0 kg/m2 ≤ BMI < 30.0 kg/m2 – overweight,
30.0 kg/m2 ≤ BMI <40.0 kg/m2 – obesity,
40.0 kg/m2 ≥ BMI – extreme obesity.

Statistical analysis of the results was conducted using Statistica 6.0 software. For continuous
va riables, the normality of distributions was verified using Shapiro-Wilk’s test. In cases of abnor-
mal distributions, medians were used and the differences between them were tested using
Kruskal-Wallis test or Mann-Whitney test. A correlation link between quantitative variables was
esti mated calculating the Spearman rank-order correlation coefficient. The differences in the
numbers of observations during different stages of the analysis result from the lack of respon-
dents’ consent to use the information contained in the questionnaire for research purposes.

The purpose of this study was to find out the opinions of young, healthy and physically active
women about their bodies (BMI self-evaluation) and the ones preoccupied with their dream opin-
ion (the most satisfactory BMI) and reality (anthropometric measurements).

Results
The overall characteristics of the quantitative variables analysed in the group of women, the

first-year full-time students at Jędrzej Śniadecki Academy of Physical Education and Sport in
Gdansk, are presented in Table 1. 

There was no significant statistical relationship between the respondents’ years of birth and
the value of their BMI ratio (p>0.05) or between their years of birth and the percentage of the
women in various BMI categories calculated on the basis of anthropometric measurements
(p>0.05). Also, the BMI index (p>0.05) did not show a statistically significant variation according
to the year of birth. Therefore, the subsequent stages of analysis do not take into account the
surveyed women’s years of birth.
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The presence of a statistically significant correlation between density of the body and skin
folds thickness (under scapula, on the back of an arm, on abdomen) allowed assessing the fatty
tissue of the body by means of the method proposed by Piechaczek [17]. Correlation coefficients
for skin folds thickness had the following values: under scapula (R=-0.64; p=0.00000), on the
back of an arm (R=-0.78; p=0.00000), on abdomen (R=-0.81; p=0.00000). 
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Tab .1. General characteristics of the quantitative variables – first-year female student of full-time studies at the
Academy of Physical Education and Sport in Gdansk (2000-2007)

Tab. 2. General characteristics of the quantitative variables – first-year female students of full-time studies at the
Academy of Physical Education and Sport in Gdansk (2000-2007) – in categories of real BMI



The value of the index calculated on the basis of BMI anthropometric measurements signifi-
cantly correlated with body weight (R=0.78; p=0.000), skin folds thickness under scapula (R=0.59;
p=0.000), on the back of an arm (R=0.21; p=0.000), on abdomen (R=0.0499; p=0.000), and with
elements of the composition of body tissue: D (R=-0.46; p=0.000), F% (R=0.46; p=0.000), Fkg
(R=0.69; p=0.000), TA% (R=-0.46; p=0.000), TAkg (R=0.69; p=0.000). As expected, there was
no statistically significant correlation of BMI with the women’s body height (R=0.0087; p=0.7).

When examining the relationships between categories of real BMI and body weight, body
height, real BMI, skin fold thickness, body density and the components of body tissue, there were
significant correlations (p≤0.05) between:
• categories of real BMI (underweight, normal weight, overweight) and the body weight, real BMI,

D, F%, the skin fold thickness (under scapula, on the back of an arm, on abdomen) (Tab. 2);
• categories of self-evaluated BMI (underweight, normal weight, overweight) and the body

weight, real BMI, D, F%, the skin fold thickness (under scapula, on abdomen) (Tab. 3);
• categories (underweight, normal weight) of the most satisfactory BMI (dreams) and body

weight, real BMI (Tab.4).
There were no statistically significant correlations (p>0.05) between:

• categories of real BMI (underweight, normal weight, overweight) and the body height (in
accordance with the expectations associated with the definition of BMI) (Tab. 2);

• categories of self-evaluated BMI (underweight, normal weight, overweight) and the body
height and the thickness of skinfolds on the back of an arm (Tab. 3);
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Tab. 3. General characteristics of the quantitative variables – first-year female students of full-time studies at the
Academy of Physical Education and Sport in Gdansk (2000-2007) – in categories of self-evaluation BMI



• categories (underweight, normal weight) of the most satisfactory BMI (dreams) and body height,
D, F%, the skin fold thickness (under scapula, on the back of an arm, on abdomen) (Tab. 4).
With successive categories of real and self-evaluated BMI (in the direction from underweight to

overweight), there was a statistically significant increase in the value of body weight, real BMI, F% and
the skin fold thickness (under scapula, on the back of an arm, on abdomen). Also the height of the
body reached increasingly higher values, although this diversity was not statistically significant (in
accordance with expectations associated with the definition of BMI). By contrast, the density of the
body in the direction from underweight to overweight significantly decreased. This is consistent with
the widely-known relationship – the lower the density of the body, the greater fatness (Tab. 2, Tab. 3).
Also, with successive BMI categories of the most satisfactory BMI (dreams) (in the direction from
underweight to normal body weight), the value of the body weight and real BMI significantly increased.
Also the body height, F% and the skin fold thickness reached increasingly higher values, but they did
not reach the observed variation at the level of statistical significance. Underweight women had an
insignificantly higher body density than women with normal body weight (Tab. 4). 

None of the surveyed female students dreamt of overweight, obesity or extreme obesity. They
mostly wanted to have a normal body weight (92.48%) or underweight (7.52%). Only 3.73% stu-
dents evaluated their BMI as underweight, while the anthropometric measurements indicated
clearly that there was underweight in 4.73% students. A reverse dependency occurred in the
overweight category. 29.94% students believed that they were overweight. By contrast, anthro-
pometric measurements indicated that only 5.6% of students were overweight (Tab. 8).

Tab. 4. General characteristics of the quantitative variables – first-year female students of full-time studies at the
Academy of Physical Education and Sport in Gdansk (2000-2007) – in categories of dream BMI
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BMI facts (anthropometric measurements) and self-evaluation BMI
Of the 885 students who self-evaluated their BMI, 68.81% students had accurate self-assess-

ment (in accordance with the facts, that is, anthropometric measurements). By contrast, during
self-evaluation 28.81% assessed their BMI as higher compared to the real BMI, and 2.37% rated
it as lower one. Women with underweight and normal body weight during self-evaluation raised
their BMI value more often than underestimated it, unlike women with overweight. The latter
ones tended to underestimate their BMI in relation to the facts. During self-evaluation BMI was
assessed as higher by 48.57% of underweight women, by 29.17% of normal weight women, and
by 5% of overweight women. By contrast, BMI was underestimated in self-evaluation by 1.85%
of women with normal body weight and by 12.5% of overweight women. 82.5% of overweight
students, 68.97% of students with normal body weight and 51.43% of underweight students
assessed their BMI correctly (according to real BMI) (Tab.5).

BMI facts (anthropometric measurements) and dreams of BMI (most satisfactory)

As many as 89.13% students who want to be underweight had normal body weight (Tab. 6).
Facts and dreams related to BMI were consistent in 85.13% students. Compliance of the dreams
with facts was observed in 19.23% of underweight students, in 92.64% of students with normal
body weight and in 0.0% of students who were overweight or obese (Tab. 6). By contrast, 11.44%
of the women dreamt of lower BMI than that shown by anthropometric measurements, and
3.43% dreamt of higher BMI than the actual one. 80.77% of underweight students, 92.64% of
students with normal body weight, and all overweight or obese students dreamt of normal body
weight. By contrast, 19.23% of underweight students and 7.36% of students with normal body
weight dreamt of underweight (Tab. 6).

Self-evaluation BMI and dreams BMI (most satisfactory)

Compliance of dreams with self-evaluation was observed in 59.97% students. Actual BMI felt
wrong to as many as 40.03% female students: 36.76% dreamt of lower BMI, but only 3.27% of
higher BMI (Tab. 7). However, the comparison of the facts with dreams (Tab. 6) shows that only
14.87% students should feel bad about their BMI (not 40.03%): 11.44% (not 36.76%) should
dream about lower BMI, and 3.43% (not 3.27%) should dream of higher BMI. Students dream-

Tab. 6. Real BMI (N) and dream BMI (N) – first-year female students of full-time studies at the Academy of Physical
Education and Sport in Gdansk (2000-2007)

Tab. 5. Real BMI (N) and self-evaluation BMI (N) – first-year female students of full-time studies at the Academy of
Physical Education and Sport in Gdansk (2000-2007)
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ing of underweight most frequently evaluated their BMI as accurate (54.35%), then as over-
weight (41.30%), and only one person felt her BMI should be classified as underweight (i.e. in
accordance with her dreams), and one person as a very high obesity (Tab. 7). Students dream-
ing of normal BMI, most frequently assessed their BMI as normal (64.66%), then as overweight
(30.57%), underweight (3.53%), obese (0.88%) or extremely obese (0.35%) (Tab. 7). 

Discussion 
Body Mass Index (BMI) is a widely-used measure of the nutritional status [1]. BMI correlates

with the total content of fat in the body, which was observed in the tested group of young women
(Tab. 2) [10]. Moreover, as is commonly known, BMI is not significantly correlated with body
height, which is also beneficial in assessing the nutritional status (Tab. 2). It is well known that
students’ diet in many cases differs from recommendations of international organizations deal-
ing with this issue. The most common irregularities regard an inappropriate number of meals and
irregularities in their consumption [16]. 

The consequence of such behaviour is abnormal BMI index values, which, in turn, is often
associated with significant problems including psychological and social low self-esteem and
social isolation. As a result, very often one’s own body image or its vision generated under the
influence of internal stimuli are not consistent with the actual state. 

In the studied group of students the discrepancy between real BMI and self-evaluated BMI
amounted to 31.19% (Tab. 5). Only 68.81% of the students evaluated their BMI according to
anthropometric measurements. As many as 28.81% assessed their BMI as higher, while only
2.37% rated it lower than anthropometric measurements indicated (Tab. 5). 

Overrating BMI by women more often than underrating it during BMI self-evaluation is a well-
known phenomenon [17,18,19]. Among others the following works [3,5,6,17,18,19,20,21,22,23,
24, 25,26,27,28,29,30] indicated the discrepancy between the actual and self-evaluated BMI.

Own body image is an important component of mental welfare, strongly dependent on gen-
der, age, geographical region, cultural behaviours and habits. In a study of young women in Tai -
wan, Wong [17] noted overweight or obesity in 16.2% women, while in self-evaluation these
women indicated such values of BMI three times more frequently (51.4%).

Tab. 7. Self-evaluation BMI (N) and dreams BMI (N) – first-year female students of full-time studies at the Academy
of Physical Education and Sport in Gdansk (2000-2007)

Tab. 8. Underweight, normal weight, overweight, obesity, extreme obesity in the context of real BMI, self-evaluation
BMI, dream BMI – first-year female students of full-time studies at the Academy of Physical Education and Sport in
Gdansk (2000-2007)
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In the group of Gdansk students, these differences are even more pronounced, which is prob-
ably largely related to the type of university where they study. They want to be lean, muscular,
with a minimum percentage of body fat. Overweight or obesity occurred in 5.9% of students. By
contrast, during self-evaluation 30.62% of the women declared overweight or obesity (Tab. 8).
During the self-evaluation by Miller [31] overweight women were evaluated at 46%, which is
higher than the result obtained in the group of students at the Academy of Physical Education
and Sport in Gdansk (28.81%) (Tab. 5). In particular, women overestimate their BMI – even when
the BMI is normal (Tab. 5) [3,5,18,19,23,31]. In self-evaluation among the tested group of stu-
dents 29.17% of women with normal body weight claimed to have higher BMI, and only 1.85%
to have a lower one (Tab. 5). This is a very worrying phenomenon, since as mentioned by Man -
dal [23], during self-evaluation the weight of women with normal body weight is accompanied by
depressive disorders, low self-esteem, and subjective assessment of their own appetite as too
high. An extreme example of this phenomenon is anorexia nervosa, when a patient sees a lean
body as too fat [5]. Underestimating their body weight during self-evaluation, as opposed to over-
statement, is a much less common phenomenon. Among Gdansk students understatement was
present in only 2.37% of students (1.85% of normal body weight and 12.5% overweight (Tab. 5).
Not just their own body image, but also being pleased with its composition (BMI) is quite varied
and dependent, among other things, on gender, age, geographical region, cultural behaviours
and habits. In this group of young women, 59.97% are satisfied with their BMI (self-evaluation
and dreams overlap) (Tab. 7). 

A similar result (63%) was obtained by Hoffman [32] among young women (aged 14–19). In
1997 Melone noted a much lower proportion (31%) of women satisfied with their weight among
women of the European Union [33]. In turn, in the studies by Nunes et al. [34], 42% of women
aged 14–55 years were satisfied with their body weight. Own research and scientific reports
clearly indicate that young people, especially growing up women, have difficulty in self-evaluation
of body weight adequate to reality. They usually claim that they have excessive body weight. Even
dreams are different from facts (Tab. 7). Overweight in self-evaluation is related to the fact, among
other things, that they mainly look for normal weight or underweight (Tab. 6, Tab. 7, Tab. 8). 

The reasons for inadequate self-evaluation and BMI differences between the facts, dreams
and self-evaluation are complicated. On the one hand, they are associated with changes in going
through adolescence and entering adulthood (these changes mainly regard the composition and
proportions of the body), forming their own identity and a new image of the body. On the other
hand, the idea of “slim is better” is omnipresent. Patterns demonstrated in mass media and tel-
evision advertisements often state that one must be slim. Therefore, young women carry out the
assessment of their own bodies mainly through a comparison to the universally accepted ideal
of femininity – lean body [24,26]. 

Conclusions
BMI assessment should not be based solely on the information obtained in young women’s

self-evaluation. Education is necessary for continuous monitoring and improving dimensions of
one’s body. 

Women examined at the turn of adolescence and adult age women do not have proper skills
to assess their BMI, which, in turn, can lead to eating disorders. There is, therefore, a high proba -
bility of undue and improper weight loss often due to inadequate nutrition, which can result in
serious health consequences. Dealing with this behaviour should be an important part of pro-
health education, particularly among young people.

There is, therefore, a need to teach children and young people objective methods of assess-
ing body weight, especially by nurses during the screening procedures and in other situations
where measurements of body weight and height are made. 
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