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Body Mass Index in Female First-Year Students of Full-Time Studies at the
Academy of Physical Education and Sport in Gdansk: Reality, Self-Evaluation,
Dreams

Abstract

Background: 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 expectations influenced by cultural and unrealistic standards of beauty
(slim, very lean, boy-like silhouette). 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 connected
with their dreams (the most satisfactory BMI) and reality (anthropometric measurements). Materials and
methods: The statistical analysis of the data was based on anthropometric measurements 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. Results: 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-evaluation 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). Conclusions: 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 solely 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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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
expectations influenced by cultural and unrealistic standards of beauty (slim,
very lean, boy-like silhouette). 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 connected with their dreams (the most
satisfactory BMI) and reality (anthropometric measurements).

The statistical analysis of the data was based on anthropometric
measurements 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-
evaluation 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
solely 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
nutrients) is carried out through biochemical studies and anthropometric measurements [1].
Evaluation 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 development [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 sexually attractive and more
confident in ourselves [2,3,4]. The ascertainment “slim is better” is omnipresent. 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 produce 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, atherosclerosis,
ischemic heart disease, certain cancers, liver disease, joint disease, hormonal disorders 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 problems, such as low self-
esteem, social isolation, depressive states. For many people, their external appearance
significantly shapes their self-esteem and identity. This creates the mental picture 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 suggest 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.

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
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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
proceeding 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,
normal 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 Brozek’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)’[m]. The following ranges of BMI values were considered [15]:
= BMI < 18,5 kg/m? — underweight,
= 18.5 kg/m? < BMI <25.0 kg/m? — normal weight,
= 25.0 kg/m? < BMI < 30.0 kg/m? — overweight,
= 30.0 kg/m? < BMI <40.0 kg/m? — obesity,
* 40.0 kg/m? = BMI — extreme obesity.

Statistical analysis of the results was conducted using Statistica 6.0 software. For continuous
variables, the normality of distributions was verified using Shapiro-Wilk’s test. In cases of abnormal
distributions, medians were used and the differences between them were tested using Kruskal-
Walllis test or Mann-Whitney test. A correlation link between quantitative variables was estimated
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 respondents’ 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 opinion
(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 Jedrzej Sniadecki 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.

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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The value of the index calculated on the basis of BMI anthropometric measurements
significantly 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);

- 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%
students 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,
anthropometric measurements indicated that only 5.6% of students were overweight (Tab. 8).

BMI facts (anthropometric measurements) and self-evaluation BMI

Of the 885 students who self-evaluated their BMI, 68.81% students had accurate self-assessment
(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,
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68.97% of students with normal body weight and 51.43% of underweight students assessed their
BMI correctly (according to real BMI) (Tab.5).

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)

Variable N M SD Q25 Me Q75
Calendar age [years] 1409 | 20.69 | 0.67 20.0 20.0 20.0
Body weight [kg] 1394 | 60.89 | 758 | 5560 | 60.10 | 65.40
Body height [cm] 1394 | 167.86 | 6.22 | 163.70 | 167.60 | 171.70
BMI [kg/m?] 1394 | 2158 | 213 | 2012 | 21.33 | 22.87
F on the back of an arm [mm] 1394 4.01 1.69 3.0 3.4 4.6
F under scapula [mm] 1394 | 11.65 | 440 8.8 10.60 13.40
F on abdomen [mm] 1393 | 10.20 | 459 7.20 9.0 12.0
D 1394 1.06 | 0.008 | 1.05 1.056 1.06
F% 1394 | 16.65 | 314 | 1452 | 1647 | 18.64
Fkg 1394 | 1023 | 2.75 8.35 9.95 11.75
TA% 1394 | 8335 | 314 | 81.36 | 8353 | 8548
TAkg 1394 | 50.65 | 581 | 46.76 | 50.08 | 53.93

F — the skin folds thickness on the right side of the body

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

N | M | sD [ @5 [ Me | Q75 N | M [ sb | Q5 | Me | Q75
Body weight [kg] * BMI* Body height [cm]*
R=0.07 p=0.01/y’=140.22 p=0.000 R=-0.03 p=0.25/%*=1.02 p=0.6
66 50.27 | 4.28 | 47.30 | 49.60 | 54.00 uw 66 167.75 6.69 163.30 | 166.45 | 171.30
1246 | 6056 | 6.41 | 55.80 | 60.00 | 64.80 NW 1246 | 167.89 6.17 164.00 | 167.70 | 172.00
78 7341 | 599 | 69.00 | 7250 | 76.40 ow 78 167.31 6.42 163.00 | 167.75 | 170.70
4 9413 | 16.31 | 83.75 | 90.50 | 104.50 OB 4 169.98 9.84 163.75 | 171.65 | 176.20
0 EOB 0
Body Mass Index [kg/m?] * F% *
R=0.07 p=0.01/y’=144.12 p=0.000 BMI* R=0.12 p=0.000/y’=63.60 p=0.000
66 1784 | 058 | 17.49 | 18.09 | 18.28 uw 66 14.83 2.87 12.73 14.63 17.21
1246 | 2145 | 157 | 2022 | 21.32 | 2262 NW 1246 16.50 2.95 14.48 16.37 18.45
78 2621 | 122 | 2535 | 2573 | 26.63 ow 78 20.26 3.15 18.30 20.10 22.15
4 3239 | 260 | 30.72 | 31.76 | 34.06 OB 4 20.71 9.35 15.18 24.82 26.23
0 EOB 0
F on the back of an arm [mm]* F under scapula [mm]*
R=0.07 p=0.01/y*=13.09 p=0.001 BMI* R=0.09 p=0.01/y*=91.40 p=0.000
66 3.75 1.36 2.80 3.20 4.20 uw 66 8.61 217 740 8.30 10.00
1246 | 3.96 1.62 3.00 340 4.40 NW 1246 11.37 3.82 8.80 10.40 13.00
78 4.82 217 3.20 4.00 6.00 ow 78 18.18 6.66 14.00 17.50 21.40
4 7.65 5.38 3.40 7.20 11.90 OB 4 21.80 14.24 10.90 24.30 32.70
0 EOB 0
F on abdomen [mm]* D*
R=0.12 p=0.000/y’= 84.76 p=0.000 BMI* R=-0.12 p=0.000/y=63.60 p=0.000
66 7.46 2.34 5.80 7.00 8.20 uw 66 1.0606 | 0.0077 | 1.0542 | 1.0610 | 1.0662
1246 | 9.87 4.04 7.20 9.00 11.80 NW 1246 | 1.0561 | 0.0078 | 1.0509 | 1.0564 | 1.0614
78 17.28 | 6.67 | 1280 | 15.70 | 22.00 ow 78 1.0462 | 0.0082 | 1.0413 | 1.0466 | 1.0513
4 20.30 | 10.65 | 12.80 | 22.70 | 27.80 OB 4 1.0454 | 0.0249 | 1.0308 | 1.0344 | 1.0600
0 EOB 0

UW — underweight; NW — normal weight; OW — overweight; OB — obesity; EOB — extreme obesity; p — level of statistical
significance; R — rank order correlation Spearman coefficient; x2 — Kruskal-Wallis test; F — the skin folds thickness on the
right side of the body.
*Given the small number of observations in the category of obesity and lack of observation in the category extreme
obesity, R and XZ statistics were calculated only for the categories: underweight, normal weight and overweight. It should
be noted that the significance remained at the same level as taking into account all categories of variable BMI facts.
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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

N ] M | sD] @5 ] Me | Q75 NJ] M | sb | @5 [ Me | Q75
Body weight [kg] * Body height [kq] *
R=0.27 p=0.000/%*=127.99 p=0.000 BMI* R=0.009 p=0.8/%’=3.298 p=0.19

33| 51.39 552 | 4770 | 49.70 | 5560 | UW 33 | 166.84 6.30 | 163.50 | 167.20 | 169.40
578 | 58.68 6.01 5450 | 5820 | 62.00 | NW | 578 | 167.56 6.23 | 163.50 | 168.00 | 172.20
265 | 65.31 746 | 6030 | 65.00| 70.00 | OW | 265 | 167.94 6.63 | 163.50 | 168.00 | 172.20

6| 6365 795| 60.00| 6325]| 7120| OB 6| 165.03 554 | 162.00 | 165.75 | 166.50
3| 66.57 784 | 5780 | 69.00 | 7290 | EOB 3| 166.17 831 ] 157.00 | 168.30 | 173.20
Body Mass Index [kg/m?]* F%*
R=0.36 p=0.000/y’=196.74 p=0.000 BMI* R=0.21 p=0.000/y’=67.18 p=0.000

33| 18.44 145 | 1746 | 1842 | 18.85| UW 33 13.32 2.20 12.11 12.86 14.16
578 | 20.87 148 | 19.83 | 20.7 2180 | NW | 578 14.82 2.37 13.39 14.94 16.38
265 | 2312 188 | 2183 | 2299 | 2426 | OW | 265 16.51 213 14.84 16.38 17.94

6| 2329 174 | 2177 | 2359 | 2425| OB 6 18.70 2.38 17.80 18.56 19.67
3| 2423 379 2041 2430 | 2799 | EOB 3 17.59 2.01 16.04 16.88 19.86
F on the back of an arm [mm]* F under scapula [mm]*
R=0.06 p=0.09/y*=20.32 p=0.000 BMI* R=0.22 p=0.000/’=76.55 p=0.000

33 2.85 0.41 2.60 2.80 3.00 | Uw 33 8.42 3.36 6.80 8.00 8.60
578 3.08 0.56 2.80 3.00 340 | NW | 578 10.28 3.11 8.20 9.80 11.80
265 3.21 0.52 2.80 3.20 340 | OW | 265 13.21 4.73 9.80 12.00 15.80

6 3.60 042 3.20 3.70 4.00 | OB 6 15.03 713 10.60 12.90 17.40
3 3.40 0.80 3.70 3.40 420 | EOB 3 16.00 8.37 10.20 12.20 25.60
F on abdomen [mm]* D*
R=0.22 p=0.000/y’=51.795 p=0.000 BMI* R=-0.21 p=0.000/y*=67.18 p=0.000

33 7.19 2.41 540 6.60 840 | UW 33 | 1.0646 | 0.0059 | 1.0623 | 1.0658 | 1.0679
578 8.61 3.04 6.40 8.20 10.00 | NW | 578 | 1.0606 | 0.0064 | 1.0564 | 1.0602 | 1.0644
265 11.10 411 7.80 10.20 1340 | OW | 265 | 1.0561 | 0.0056 | 1.0523 | 1.0564 | 1.0605

6 15.33 6.27 11.00 14.00 19.60 | OB 6 | 1.0503 | 0.0062 | 1.0477 | 1.0506 | 1.0526
3 13.20 5.56 6.80 16.00 16.80 | EOB 3| 1.0532 | 0.0053 | 1.0472 | 1.0551 | 1.0573
UW - underweight; NW — normal weight; OW — overweight; OB — obesity; EOB — extreme obesity; p — level of statistical
significance; R — rank order correlation Spearman coefficient; X2 — Kruskal-Wallis test; F — the skin folds thickness on the
right side of the body
**Given the small number of observations in the category of obesity and extreme obesity, R and X2 statistics were
calculated only for the categories: underweight, normal weight and overweight.

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 dreaming of
underweight most frequently evaluated their BMI as accurate (54.35%), then as overweight
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(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 dreaming 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).

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

N[ M [ sb [ @5 [ Me [ Q75 N[ M | sD | Q5 | Me | Q75
Body weight [kg] * Body height [kg] *
R=-0.11 p=0.008/Z=2.63 p=0.008 BMI* R=-0.03 p=0.4/2=0.77 p=0.44
46 58.14 583 | 5450 | 5710 | 61.80 | UW | 46 | 167.15 57| 1644 | 1665 | 169.5
566 61.06 763 | 5580 | 6030 | 65.60 | NW | 566 | 167.83 641 | 163.7| 1676 | 1723
0 ow 0
0 0B 0
0 EOB 0
Body Mass Index [kg/m?] * F% *
R=-0.10 p=0.01/2=255 p=0.01 BMI* R=-0.07 p=0.10/2=1.63 p=0.10
46 | 20.797 163 | 20.06 | 20.75| 2203 | UW | 46| 15.11 256 | 1341 | 1486 | 16.32
566 21.64 207 | 2018 | 2149 | 22.88 | NW | 566 | 15.58 251 | 1414 | 1567 | 17.29
0 ow 0
0 OB 0
0 EOB 0
F on the back of an arm [mm]* F under scapula [mm]*
R=-0.06 p=0.16/2=1.38 p=0.17 BMI* R=-0.06 p=0.15/Z=1.46 p=0.15
46 3.04 045 2.80 3.10 320 | UW | 46| 10.63 3.1 840 | 10.00 | 12.20
566 3.18 0.60 2.80 3.20 340 | NW | 566 | 11.63 4.27 8.80 | 10.60 | 1340
0 ow 0
0 OB 0
0 EOB 0
F on abdomen [mm]* D*
R=-0.03 p=047/2=0.72 p=0.47 BMI* R=0.07 p=0.10/Z=-1.63 p=0.10
46 9.52 4.36 6.80 840 | 1020 | UW | 46| 1.0598 | 0.0068 | 1.0565 | 1.0604 | 1.0643
566 9.60 3.69 7.00 9.00 | 11.60 | NW | 566 | 1.0585 | 0.0067 | 1.0539 | 1.0583 | 1.0624
0 ow 0
0 OB 0
0 EOB 0

UW — underweight; NW — normal weight; OW — overweight; OB — obesity; EOB — extreme obesity; p — level of statistical
significance; R — rank order correlation Spearman coefficient; xz — Kruskal-Wallis test; F — the skin folds thickness on the
right side of the body

*Given the small number of observations in the category of obesity and extreme obesity, R and x2 statistics were
calculated only for the categories: underweight and normal weight.

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)

Self-evaluation BMI

UW | Nw | OW | OB | EOB
uw [ 18 | 15| 2 | 0| 0 | 35
g NW | 15 | 558 | 229 | 5 | 2 | 809
= | OW ]| 0] 5|31 1 | 40
g|loB| oo 1]0] o0 1
EOB| o | o | 0[O0 ] 0 0
33 |578]265| 6 | 3 | 885

UW — underweight; NW — normal weight; OW — overweight; OB — obesity; EOB — extreme obesity; N — number
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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)

Dream BMI

UW [ Nw | ow [ OB | EOB
uw | 5 217 0] 0] 0o | 2
= | Nw [41]516] 0 0] 0 [66
= |Oow|o[28[0]0o] o |28
cloB|]o]1]o]o] o0 1
EOB] 0 | 0 [ 0 [0 ] O 0
46 |566| 0 [ 0| 0 |612

UW — underweight; NW — normal weight; OW — overweight; OB — obesity; EOB — extreme obesity; N — number

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)

Dreams BMI

Uw [ NW [ Ow | OB | EOB
c uw |1 [20[ 0o o |2
S NW |25 [366] 0 [ 0 | 0 [391
2S3 ow [19[173[ 0 [0 ] 0 [19
S OB 0[5 ]0o]o] o5
EOB | 1 [ 2 [ oo 0o [3
46 [566 [ 0 [ 0] 0 [612

UW — underweight; NW — normal weight; OW — overweight; OB — obesity; EOB — extreme obesity; N — number

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)

Real Self-evaluation Dream
BMI BMI BMI
BMI N % N % N %
Underweight 66 473 33 3.73 | 46 7.52
Normal weight | 1246 | 90.67 | 578 65.31 | 566 | 92.48
Overweight 78 | 5595 | 265 29.94 0 0.00
Obesity 4 0.29 6 0.68 0 0.00
Extreme obesity 0 0.00 3 0.34 0 0.00
1394 | 100.00 | 885 | 100.00 | 612 | 100.00

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 dealing 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).
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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 gender,
age, geographical region, cultural behaviours and habits. In a study of young women in Taiwan,
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%).

In the group of Gdansk students, these differences are even more pronounced, which is
probably 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 students 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 Mandal [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 overstatement, 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
television 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 probability
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.
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There is, therefore, a need to teach children and young people objective methods of assessing
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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