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Abstract

Inadequate body weight – too low or too high – for the height is associated with increased risk of 
metabolic, cardiovascular, joint diseases, and increases risk of various diseases. one of primary measures 
is the  visual self-evaluation. Yet it does not always correspond to the  objective reality and thus can 
stimulate inadequate corrective activity or inactivity.

The aim of this study is to evaluate the adequacy of self-estimation of body weight-height relation-
ship to objectively measured parameters of body size and composition.

The  current investigation involved 512 (103 male and 409 female) students of Rīga Stradiņš 
University in 19–49 age range. Students selected appropriate body silhouette from the modified Stunkard 
scale. Afterwards height and weight were measured and body mass index (BMI) was calculated. Body fat 
percent with Tanita MC-180 bioimpedance analyser was determined. The fluid and food intake, as well as 
physical activity before the test was reglamented. 

Male students evaluated their body more precisely than females: 54% of males and only 34% of 
females estimated their BMI correctly, 31% of males and 61% of females overestimated it, but the weight 
of 15% and 5% respectively was underestimated. The ability to estimate weight-height relationship was 
related to the person’s actual BMI – persons with the higher BMI more underestimated their weight-height 
ratio while persons with the lower BMI overestimated it. This tendency was observed also in case when 
students were divided due to their fat percent.

Precision of self-estimation of body weight-height relationships is low, especially in women. Women 
more overestimated their weight-height ratio while men had more tendency to underestimate it. Persons 
with the higher BMI and fat percent more underestimated their BMI but persons with lower BMI over-
estimated it. 

Keywords: self-estimation, BMI, fat percent. 

Introduction

Increased body weight and obesity is quite widespread and in some countries has reached even 
epidemic rates. Generally, the incidence of adiposity has increased in all age groups, but especially high 
increase is observed in young adults. The adiposity in this age increases diabetes melitus, hyper tension, 
vascular disease, degenarative joint disease and other pathology risks in further life [1]. Nowadays 
the composition and availability of food is changed and physical activity level is markedly decreased. 
In such conditions the natural body weight regulation mechanisms sometimes cannot provide effective 
body weight control which increases the  importance of conscious activities to maintain normal body 
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size [2]. The correct self-evaluation of body size is of high importance when life-style, eating habits or 
physical activity inter ventions are introduced. More precise self-evaluation would help in selecting 
propper goal directed diet or physical activity. Besides that, especially in teenagers and young adults, self-
perception of body size can affect person’s self-confidence and psycho logical wellbeing. Low self-esteem, 
depression and eating disturbances are more frequently observed in people who are not satisfied with 
their body image [3].

The ability to evaluate person’s body weight-height relationship correctly would be a fast and inex-
pensive tool that could signal if or what inter vention is needed to maintain normal body weight.

This study investigates how precisely people determine their body size from silhouette pictures and 
whether the ability to determine their body weight-height relationships depend on their actual body mass 
index (BMI) and fat percentage.

The aim

The aim of this study is to evaluate the adequacy of self-estimation of body weight-height relation-
ship to objectively measure parameters of body size and composition.

Material and methods

All the students, who are residents of Latvia and who attended physiology course at Rīga Stradiņš 
University in the  time period 2009−2011, were invited to participate in the  investigation. The  study 
involved 512 (103 male and 409 female) students in 19–49 age range without contrindications to bioim-
pedance measurements. Persons were involved voluntarily and the investigation was conducted according 
to the requirements of the Ethical Committee of Rīga Stradiņš University. 

At the start of the research, all the students were asked to identify their body image with one of 
the body silhouettes from self-administrated modified Stunkard scale [4, 5]. Every silhouette in this scale 
is drawn for the person with definite BMI, numbers of which were not shown to the participants.

After students had evaluated their body image, the body height with standard wall height measuring 
device with the precision to 0.1 cm was measured. Body weight with the precision to 0.05 kg and fat 
percentage with the precision to 0.1% were measured with a multi-frequency body composition analyzer 
MC-180MA (Tanita, Japan). To obtain more precise results, fluid and food intake and physical activity 
level in participants before the  test were limited. Students with metal implants and pregnant female 
students were excluded from the investigation. Body mass index was calculated and evaluated according 
to the International Classification of adult underweight, overweight and obesity according to BMI [1]. 
According to the BMI, all the participants were divided into four groups – underweight, normal weight, 
overweight and obese. Body fat percentage was evaluated according to the predicted values [6], and all 
the students were divided into four groups – underfat, healthy, overfat and obese.

The obtained data were analysed using SPSS software version 17.0 (SPSS Inc., Chicago). Alpha level 
p < 0.05 was considered as statis tically signifi cant. Differences of variables between both genders were 
evaluated using independent t-test.

Results

There were more female students in the study population. Males among the study population had 
higher BMI and lower fat percentage than females (Table 1). Nevertheless, the BMI showed normal weight 
on average for both genders.

The participants of the research were asked to evaluate their body image according to the modified 
Stunkard scale. More than half of the male participants estimated their body image appropriately to 
the BMI that was calculated from the objective measurements of body weight and height. However, 31% 
overestimated and 15% underestimated it (Figure 1). 
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Table 1. Characterisation of study population according to the body mass index (BMI) and fat percentage

Parameter
Mean ± SD

Significance of gender  
differenceMales 

(n = 106)
Females  
(n = 413)

BMI, kg/m2 23.0 ± 2.9 21.7 ± 3.4 p < 0.01

Fat percentage 15.0 ± 5.8 24.8 ± 5.6 p < 0.01

Figure 1. Division of males according to the self-evaluation of body mass index

Overestimated BMI

Estimated BMI correctly

Underestimated BMI

15%

31%

54%

Figure 2. Division of females according to the self-evaluation of body mass index

Overestimated BMI

Estimated BMI correctly

Underestimated BMI

5%

61%

34%

Females were less precise in the evaluation of their body image. More than half of them overes-
timated their BMI and only 34% of women evaluated their BMI correctly. only a small portion – 5% of 
females underestimated their BMI (Figure 2).

All the participants were divided into groups according to the objectively determined BMI, and 
the ability to estimate their BMI from images was analysed.

For males the ability to determine BMI correctly decreased with the increase of BMI (Figure 3). 
All  obese and 24% of overweight students underestimated their BMI, while in normal weight group 
only 12% of students perceived themselves under real weight. The best ability to determine their weight 
correctly was shown by underweight students from whom 67% were precise, the rest of these students 
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perceived themselves heavier than objectively measured. From normal weight students 55% perceived 
their weight correctly but one third of the students thought that their weight was less than the really 
determined one.

In females the  precision of weight-height ratio estimation increases with the  increase of BMI 
(Figure 4). From underweight students only 27% estimated their weight correctly, but majority – 71% – 
overestimated their BMI. In the normal weight group picture is similar to underweight – only 34% of 
these females could estimate their weight correctly, but most of these students underestimated their BMI. 
The accuracy of estimation of BMI was slightly better in groups of overweight and obese students. In 
overweight group, 38% of students estimated their BMI correctly but still more than one third of female 
students overestimated their BMI. In obese group, the correct evaluation of BMI was the most frequent − 
43%. The same proportion of obese students underestimated their BMI, but only 14% thought that they are 
heavier than they really were. 

Figure 3. Precision of body mass index (BMI) estimation for males with differently calculated BMI
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Figure 4. Precision of body mass index (BMI) estimation for females with differently calculated BMI
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When students were divided into groups according to the fat percentage, the situation was similar. 
Males showed a better ability to evaluate their weight-height relationships according to the modified 
Stunkard scale (Figure 5). In the group of underfat males 80% of the students estimated their BMI correctly, 
and in healthy and increased fat percent groups still 50% or more students evaluated their body image 
correctly. In the healthy and overfat groups, according to the fat percentage, 30% and more students over-
estimated their BMI but more than 30% of obese students regarding fat percentage underestimated their 
weight-height relationships.

Females with lower fat percentage estimated their BMI less precisely than those with higher fat 
percentage (Figure 6). More than 60% of female students with underfat and healthy fat percentage over-
estimated their weight-height ratio while roughly 30% of females in these groups estimated it correctly. 
Despite the precision of evaluation of their body image increased with the increase of fat percentage, 
27% of overfat and 22% of obese women underestimated and 31% and 11%, respectively, overestimated 
their BMI.

Figure 5. Precision of body mass index estimation for males with differently measured fat percentage
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Figure 6. Precision of body mass index estimation for females with differently measured fat percentage
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Discussion

on average, BMI in female and male group indicates healthy weight. Investigation of students’ BMI 
in other 16 European countries does not show essential differences [7]. The data obtained in our study 
are more alike in the countries where students report higher BMI. However, in other universities self-
reported body weight and height was used for the calculation of BMI. The studies which have compared 
self-reported and objectively measured height and weight values found that people tend to underestimate 
their weight and overestimate their height, thus leading to substantial underestimation of BMI [8, 9]. 

Body image is an important element of the intricate mechanism of one’s own identity. It is the mental 
picture we have of our body’s measures, contours and shape, our feelings related to these char acter istics 
and to our body parts [10]. There is a great role of sociocultural factors and media in selection of ideal and 
evaluation of one’s own body image [11].

Generally, precision of self-estimation of BMI in studies across the world as well as in our study is 
quite low. Males are more tended to underestimate their weight [13, 14]. This could be related to lesser 
concern about the body image in the society and inability to recognise which compartment mainly gives 
increase or decrease of body size – fat or fat free mass. Slight increase of body weight might cause body 
size changes that are not obvious without specific measurements. Thus, it can make wrong impression 
that body size is increased due to muscle mass increase and further decrease awareness of overweight 
and even obesity problem. The accuracy of body weight perception is less precise in overweight and obese 
group [13, 14]. This misperception is associated with less likelihood of interest in or attempts at weight 
loss and less physical activity [12].

Historically, a greater importance in the society is placed on body ideals for women than for men. 
Females tend to exaggerate the problem of overweight and obesity and overestimate their body image 
[7, 13, 14]. Young women are pursuing absurdly thin ideal body weights and risking their mental and 
physical health. They more frequently perceive themselves overweight and engage in different weight 
control activities that are irrational and even hazardous [15, 16]. Body size overestimation is common not 
only in between underweight people with eating disorders, but also in individuals with normal weight. 
The initiation of dieting is associated with large discrepancy between the actual and ideal body size [17, 18]. 

Female students with the  low fat percentage estimated their BMI almost as inaccurately as 
the students with low BMI. Many women associate thinness with beauty, rather than health so they may 
tend to concentrate on losing weight regardless their body composition. They cannot estimate accurately 
their fatness which may result in loss of fat free mass due to wrong inter ventions [19, 20]. Females with 
higher fat percentage are more precise in the estimation of BMI. These females are more aware of their 
obesity and most of them might have already participated in some weight decreasing activities [21]. 

Student self-selection for the participation in this study might give an influence on study results. 
However, we do not have any reliable information to confirm or deny this hypothesis.

Conclusions

Precision of self-estimation of body weight-height relationships is low, especially in women. Women 
overestimated their weight-height ratio more while men had a tendency to underestimate it. Persons with 
the higher BMI and fat percentage more underestimated their BMI, but persons with lower BMI over-
estimated it. 
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