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A b s t r a c t

Introduction: The objective was to assess the validity of self-reported body 
weight and height and the possible influence of self-perception of body 
mass index (BMI) status on the actual BMI during the adolescent period.
Material and methods: This cross sectional study was conducted on 3918 
high school students. Accurate BMI perception occurred when the student’s 
self-perception of their BMI status did not differ from their actual BMI based 
on measured height and weight. Agreement between the measured and 
self-reported body height and weight and BMI values was determined using 
the Bland-Altman metod. To determine the effects of “a good level of agree-
ment”, hierarchical logistic regression models were used.
Results: Among male students who reported their BMI in the normal region, 
2.8% were measured as overweight while 0.6% of them were measured as 
obese. For females in the same group, these percentages were 1.3% and 0.4% 
respectively. Among male students who perceived their BMI in the normal re-
gion, 8.5% were measured as overweight while 0.4% of them were measured 
as obese. For females these percentages were 25.6% and 1.8% respectively. 
According to logistic regression analysis, residence and accurate BMI percep-
tion were significantly associated with “good agreement” (p ≤ 0.001).
Conclusions: The results of this study demonstrated that in determining 
obesity and overweight statuses, non-accurate weight perception is a  po-
tential risk for students. 
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Introduction

Globally, approximately 170 million children under the age of 18 are 
estimated to be overweight, with higher incidences occurring in coun-
tries with moderate and high income levels. However, the rate of in-
crease in obesity is much higher in countries with low and moderate 
income levels [1]. Obesity during the adolescent period is known to be 
mainly associated with cardiovascular system diseases, such as hyper-
tension, dyslipidaemia and type 2 diabetes, and to significantly increase 
morbidity and mortality [2–4]. In addition, obesity or overweight during 
the adolescent period is also associated with low self-esteem, stigma 
and depression [5]. Because 80% of obese adolescents will also be obese 
during adulthood, great efforts should be made to reduce obesity, partic-
ularly in this age group [6].
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In most countries, obesity control programs 
are included in school health programs. The ulti-
mate goal of obesity control programs is to reduce 
body mass index (BMI). Therefore, it is important 
to obtain reliable BMI values before and after the 
implementation of these programs. Body mass 
index can be calculated using either self-report-
ed or measured body weight and height values. 
Although the self-reporting of values represents 
a practical and low-cost method that enables the 
study of larger populations, the reliability of self-re-
ported vs. measured values is a matter of debate 
[7]. The reliability and validity of the self-report-
ing method have been found to vary with gender, 
age, race and ethnicity [7, 8]. On the other hand, 
individuals’ perceptions of themselves have been 
suggested to be key factors affecting the validi-
ty of self-reported body weight and height values 
[9]. Although the self-perception of adolescents is 
also closely related to the content of school obe-
sity control programs, there are a limited number 
of studies that have evaluated this relationship. 
Additionally, demonstrating the validity of self-re-
porting body weight and height effects is very use-
ful in epidemiology and longitudinal follow-up of 
large cohorts [8].

Childhood obesity control programs have been 
recently initiated in developing countries. Impor-
tantly, in the literature, there are no large-scale stud-
ies based on non-US and non-European samples of 
adolescents evaluating the reliability and validity of 
self-reported vs. measured body weight and height 
values in the calculation of BMI, which are used to 
assess the efficiency of obesity control programs. 
Therefore, the present study aimed to assess the 
reliability and validity of self-reported vs. measured 
body weight and height values and the effects of 
self-perception during the adolescent period.

The validity of self-reported body weight and 
height and the possible influence of self-percep-
tion of BMI status on the actual BMI during the 
adolescent period were evaluated.

Material and methods

Participants

This cross sectional study was conducted on 
a sample of high school students from rural and 
urban settlement areas of Eskişehir Province be-
tween March 2012 and February 2013. Eskisehir, 
the city in which the study was conducted, is lo-
cated in central Anatolia to the west of Ankara, 
which is the capital city. A total of approximately 
40,000 high school students were residing in Es-
kisehir at the time of the study.

One district from each of the rural and urban 
areas of Eskisehir was selected. Schools in these 
districts were stratified according to their educa-

tion programs. Schools were selected from each 
stratum (vocational high schools and Anatolian 
high schools) in proportion to the number of stu-
dents in each school. A  total of 3918 students 
(2870 (73%) from urban areas and 1048 (27%) 
from rural areas) from 16 schools were included in 
this study. Permission for this study was obtained 
from the managers of the educational institutions 
and from the local ethics committee (approval 
number: 11/06.12.2012).

The detailed protocol for the study and the 
questionnaire were obtained from the previous 
Health Behaviour in School-aged Children study 
[10]. Questions about sociodemographic char-
acteristics, cardiovascular risk factors (physical 
activity, diet and smoking), self-reported body 
weight and height and bodily self-perception were 
asked to the students. To assess self-reported body 
weight and height, they were asked, “What is your 
body weight/height?”. To assess perceived BMI, 
they were asked, “What do you think about your 
BMI?” and were asked to choose one of the fol-
lowing answers: “underweight”, “normal”, “over-
weight” or “obese”. Because few students (1%) 
chose “underweight” and the study was focused 
on obesity, the groups of students who chose the 
answers “underweight” and “normal” were inte-
grated. Accurate BMI perception occurs when the 
students’ perception of their BMI status does not 
differ from their actual BMI based on measured 
height and weight. After administering the ques-
tionnaire, students’ body weight and height were 
measured and recorded. Weight and height were 
measured with the individuals wearing light cloth-
ing and no shoes, and measurements were per-
formed using sensitive instruments.

Height was classified in three group as < 15th 
percentile, 15th to 85th percentile, and > 85th per-
centile according to the WHO [11]. Two BMI val-
ues were calculated for each individual using 
the self-reported and measured body weight and 
height values, which were assessed according to 
the reference values of the WHO [11]. 

Physical activity was measured using ques-
tions on four different aspects as follows: physi-
cal activity at school, physical activity during rec-
reation time, physical activity while traveling to 
school and physical resting time. Low activity was 
defined as < 600 MET-min. Inappropriate use of 
computer/TV was defined as using either or both 
of these items for 4 h or more daily. Students who 
reported having smoked at least one cigarette per 
day for one month or longer were categorized as 
smokers.

 
Statistical analysis

Differences between the measured and self-re-
ported anthropometric parameters were assessed 
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by the t test for the dependent variables, and the 
effect size of the inter-group differences was as-
sessed using Cohen’s d coefficient, for which an 
effect size of approximately 0.20 was considered 
a  “small” effect, that of approximately 0.50 was 
a “medium” effect and 0.80 represented a “large” 
effect [12].

The McNemar-Bowker χ2 test was used to 
compare the self-reported and measured anthro-
pometric parameters in determining obesity and 
overweight statuses. 

Agreement between the measured and self-re-
ported body height and weight and BMI values 
was determined using the Bland-Altman method. 
The variable obtained for the difference between 
the self-reported and measured anthropometric 
parameters was plotted against the average of 
the self-reported and measured values. The 95% 
confidence interval (CI) for the agreement variable 
was calculated by adding/subtracting a standard 
deviation (SD) of 1.96 to/from the average dif-
ference. The level of agreement was classified as 
good (within –1/1 SD), moderate (within –1/–1.96 
SD and 1/1.96 SD) or poor (lower than –1.96 SD or 
higher than 1.96 SD). 

The dependent variable for multivariate logis-
tic regression analysis was “a good level of agree-
ment” for the difference between self-reported 
and measured BMI values (within –1/1 SD). To de-
termine the effect of “a good level of agreement”, 
hierarchical logistic regression models were used. 
Variables found significant in the bivariate anal-
ysis and potential confounders included in the 

hierarchical logistic regression models were cen-
tered. Hierarchical logistic regression models were 
stepwise. The first step examined the null model 
of overall probability of good agreement without 
adjustment for covariates, where β

0 is an overall 
random effect that accounts for differences be-
tween facilities (i.e., the intercept was allowed 
to vary randomly by residence). The second and 
third step included residence-level variables to de-
termine which variables were significantly associ-
ated with good level of agreement.

Results

The study group consisted of 3918 high school 
students. Of them, 1874 (47.8%) were male, and 
2044 (52.2%) were female. The ages of the partic-
ipants ranged from 14 to 18 years. 

The self-reported body height and weight and 
BMI values calculated from the self-reported val-
ues were significantly lower than the measured 
parameters except for the higher self-reported 
body height in the girls (for each, p < 0.001). The 
average differences between the self-reported 
and measured parameters were higher for body 
weight and BMI in the male students (p = 0.04 
and p < 0.001, respectively) and for body height 
in the females (p < 0.001) (Table I). However, the 
effect size of this difference according to Cohen’s 
d coefficient is quite small (< 0.20). Among male 
students who reported their height in the normal 
region, 3.8% were measured as shorter while 6.1% 
of them were measured as taller. For females in 
the same group, these percentages were 5.2% and 

Table I. Averages of reported vs. measured height, weight and BMI values and their differences according to gender

Parameter Average of  
measured values:

x (SD)

Average of reported 
values: 
x (SD)

Average of reported 
– measured values 
differences: x (SD)

Cohen’s d  
coefficient

Male (n = 1874):

Weight [kg] 64.4 (12.7) 63.5 (12.7) –0.9 (4.3)* 0.070

Height [cm] 172.8 (8.3) 172.1 (8.7) –0.8 (4.0)* 0.082

BMI [kg/m2] 21.5 (3.6) 21.4 (3.6) –0.1 (1.6)* 0.027

Female (n = 2044):

Weight [kg] 56.9 (10.8) 55.8 (10.2) –1.2 (3.8)* 0.104

Height [cm] 162.0 (6.4) 162.3 (6.6) 0.2 (3.3)** –0.046

BMI [kg/m2] 21.7 (3.8) 21.2 (3.5) –0.5 (1.7)* 0.136

Total (n = 3918):

Weight [kg] 60.5 (12.3) 59.5 (12.1) –1.0 (4.0)* 0.081

Height [cm] 167.2 (9.2) 167.0 (9.1) –0.2 (3.7)* 0.021

BMI [kg/m2] 21.6 (3.7) 21.3 (3.6) –0.3 (1.7)* 0.082

*p ≤ 0.001 and **p ≤ 0.002.
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2.2% respectively. Among male students who re-
ported their height in the shorter region, 28.0% 
were measured as normal while 0.6% of them were 
measured as taller. For females in the same group, 
these percentages were 30.0% and 1.7% respec-
tively. Among male students who reported their 
height in the taller region, 0.4% were measured 
as shorter while 13.0% of them were measured as 
normal. For females in the same group, these per-
centages were 0.4% and 26.1% respectively. 

The BMI classifications calculated from the 
self-reported vs. measured parameters were not 
different in the males, while the obesity preva-
lence was higher when the BMI was calculated 

from the self-reported values (p < 0.001). The BMI 
classification determined by the self-perception of 
body weight was significantly different from that 
calculated according to the self-reported values 
for both the male and female students. Figure 1 
shows self-reported BMI status by gender and 
measured BMI, and Figure 2 shows the perceived 
BMI status by gender and measured BMI.

Among male students who reported their BMI 
in the normal region, 2.8% were measured as 
overweight while 0.6% of them were measured as 
obese. For females in the same group, these per-
centages were 1.3% and 0.4% respectively. Among 
male students who perceived their BMI in the nor-

M
ea

su
re

d 
BM

I

Obesity

Overweight

Normal

0 10 20 30 40 50 60 70 80 90 100

Perceived BMI (%)

 Normal         Overweight         Obesity

1.8

25.6

0.4

8.5

17.5

1.1

2.8

7.4

19.0

55.0

42.2 17.6

29.7

63.4 57.5

29.2 12.8

66.3

70.6 51.3

18.1 7.672.6

91.1

81.4

11.3 41.1

Obesity

Overweight

Normal

Obesity

Overweight

Normal

 
A

ll 
M

al
e 

Fe
m

al
e

Figure 2. Perceived BMI status by gender and measured BMI. Male χ2 McNemar-Bowker test = 143.838, p < 0.001; and 
female χ2 McNemar-Bowker test = 338.043, p < 0.001; and all χ2 

McNemar-Bowker test = 391.703, p < 0.001
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Figure 1. Self-reported BMI status by gender and measured BMI. Male χ2 McNemar-Bowker test = 6.188, p = 0.103; and 
female χ2 

McNemar-Bowker test = 85.586, p < 0.001; and all χ2 
McNemar-Bowker test = 68.932, p < 0.001



Mehmet Enes Gokler, Necati Bugrul, Ahu Ozturk Sarı, Selma Metintas

178 Arch Med Sci 1, January / 2018

mal region, 8.5% were measured as overweight 
while 0.4% of them were measured as obese. For 
females in the same group, these percentages 
were 25.6% and 1.8% respectively.

According to the Bland-Altman method, the 
agreement between the BMI values calculated 
from the self-reported and measured values were 
good in 82.1% and 81.7%, moderate in 14.0% and 
13.9%, and poor in 3.9% and 4.4% of the males 
and females, respectively. The Bland-Altman plot 
of the differences versus the averages of the re-
ported and measured weight, height and BMI val-
ues are shown in Figure 3.

Good agreement of self-reported and mea-
sured BMI values according to the Bland-Altman 
method was used as a  dependent variable for 
multivariate logistic regression analysis. There 
was no association between “good agreement” 
and age, gender or individual risk factors, such 
as smoking and physical inactivity, while it was 
significantly associated with residence and ac-
curate BMI perception. Associations of the good 
agreement of self-reported and measured BMI 
values and the variables using a hierarchical lo-
gistic regression analysis model are presented in 
Table II. 

Discussion

Overall, our objectives were: (i) to examine the 
validity of self-reported vs. measured body weight 

and height values and (ii) to determine the effects 
of BMI self-perception. The results showed that 
inaccurate BMI perception is a potential risk in de-
termining obesity and overweight status.

Using self-reported body weight and height 
values for determining and following up BMI in 
adolescents would be more practical for health-
care professionals. Population-specific reliability 
and validity of this method and associated factors 
should be determined. 

Some studies have reported an adequate level 
of reliability for BMI values calculated from self-re-
ported body height and weight values [13–16]. 
These studies have mainly correlated or compared 
average differences between self-reported and 
measured anthropometric parameters. There are 
many studies examining the reliability of self-re-
ported body weight and height values in children 
and adolescents [13–16]. Although most studies on 
body height have reported higher values for self-re-
ported parameters, some studies have reported 
a lower value or no difference [14, 17]. On the other 
hand, self-reported body weight values are general-
ly underestimated [13, 16, 17]. In particular, males 
have been found to overestimate body height, and 
females have been found to underestimate body 
weight, resulting in a bias towards underestimated 
BMI values in both cases [15, 17, 18]. 

In this study, the average difference between 
the self-reported and measured body height and 

Figure 3. Bland-Altman plot of the differences ver-
sus the averages of the reported and measured 
weight (A), height (B) and BMI (C) values
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Table II. Associations of the good agreement of self-reported and measured BMI values and the variables using 
a hierarchical logistic regression analysis model

Parameter Good agreement 
n (%)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Gender:

Male 1525 (81.2) 0.98 (0.83–1.16) 0.91 (0.756–1.07) 0.90 (0.76–1.08)

Female 1646 (81.7)

Age group:

14–15 1454 (80.0) 0.87 (0.75–1.01) 0.88 (0.76–1.03) 0.86 (0.74–1.01)

16–17 1590 (83.3)

> 18 127 (86.4)

Residence:

Rural 910 (90.7) 2.57 (2.04–3.25)* 2.54 (2.01–3.21)* 2.51 (1.98–3.17)*

Urban 2261 (78.8)

Accurate BMI perception:

Normal 2221 (84.3) – 1.45 (1.27–1.66)* 1.45 (1.26–1.66)*

Overweight 813 (77.4)

Obesity 137 (73.3)

Smoking:

Nonsmoker 2821 (81.9) – – 1.21 (0.92–1.59)

Smoker 335 (81.1)

Physical activity:

Good 1049 (83.4) – – 1.05 (0.92–1.18)

Middle 1556 (81.0)

Good 556 (81.6)

*p ≤ 0.001.

weight values was calculated. The results of this 
study suggest that males are likely to underes-
timate their body weight and height, while fe-
males tend to underestimate their body weight 
and overestimate their body height. On the other 
hand, BMI was found to be under-calculated for 
both sexes. The coefficient of variation for the av-
erage difference (Cohen’s d) was quite low. How-
ever, many interventional obesity studies have 
evaluated differences between pre-intervention 
and post-intervention periods and have assessed 
the per cent change in BMI. Obesity prevention 
programs have reduced average BMI by only 0.05 
kg/m2 [19]. Thus, the use of self-reported values 
rather than measured values in the calculation of 
BMI does not have any impact on the limited ef-
fects of obesity prevention programs.

Categorical assignment of obesity and over-
weight can be performed using cut-off values and 
BMI values. Categorical data  transformation that 
using self-reported  values suggests that approx-
imately half of obese and overweight individuals 

are overlooked  [5, 8, 17]. In our study, we found 
that approximately one in three obese individuals 
had discordance between their self-reported and 
measured values. Moreover, the disagreement be-
tween the self-reported and measured anthropo-
metric parameters was higher in the females than 
the males.

Bodily self-perception was in significant dis-
agreement with the BMI values calculated from 
the measured parameters for both the females 
and males. With regard to bodily perception, 
17.6% and 63.3% of obese male adolescents 
classified themselves as normal and overweight, 
respectively, while 42.2% of overweight male ad-
olescents classified themselves as normal. On the 
other hand, 7.6% and 51.3% of the female adoles-
cents classified themselves as normal and over-
weight, respectively, while 18.1% of overweight 
female adolescents classified themselves as nor-
mal. Therefore, approximately one in five obese 
male adolescents, but only 2 in 5 female obese 
adolescents, perceived their body accurately. 
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In contrast with previous studies, the biases 
between self-reported and measured anthropo-
metric parameters were assessed using a  “good 
agreement” variable determined by the Bland-Al-
tman method as the dependent factor. Recent 
studies have suggested that the assessment of 
validity is more important than the assessment 
of reliability and that the Bland-Altman method is 
useful for this purpose [8, 20]. The 68% CI was cal-
culated by adding and subtracting one SD to the 
average difference as determined by the Bland-Alt- 
man method for the self-reported and measured 
values. Because the “good agreement” variable 
was considered to be more suitable in terms of 
demonstrating the impact of a method on produc-
ing changes in obesity control programs, the anal-
ysis was based on this variable, which was also 
used to calculate bias. 

The final results of multivariate analysis 
demonstrated that the factors associated with 
bias include living in an urban areas and bodily 
misperception. 

Weight perception is a  major component of 
body image, and misperception of weight may 
have adverse effects on nutritional behaviors [21]. 
Body image is an individual’s perception, attitudes 
and experiences about his/her body. Large-scale 
studies of the relationship between perceived 
body weight and self-reported body weight, body 
height and BMI values in students began with 
the HBSC study, which evaluated the relationship 
of self-reported BMI with weight perception and 
weight loss attempts in male and female college 
students from 22 countries in Europe, Asia and the 
US, suggesting significant discrepancies between 
countries [22]. In addition, the relationships be-
tween bodily perception and self-reported body 
weight and height have been evaluated in college 
students from seven European countries, including 
Turkey [9]. The major limitation of these studies 
was the fact that perception was associated with 
the BMI calculated from the self-reported anthro-
pometric parameters, leading to a failure to assess 
the impact of perception on actual BMI in depth.

The major advantage of the present study is 
that it compared bodily perception in adolescents 
from Turkey with BMI values calculated from mea-
sured values and not from self-reported values. 
In addition, our findings suggest that bodily per-
ception is associated with BMI calculated from 
self-reported body weight and height values.

This study was a cross-sectional study, and per-
ceived body weight was found to be closely asso-
ciated with actual, measured BMI. Future prospec-
tive studies should aim to elucidate this finding. 

In conclusion, the results of this study demon-
strate the potential risks of erroneous weight per-
ception in determining obesity and overweight 

statuses.Considering that increased numbers of 
young people are likely to reside in city centers 
in the future, emergency action plans are need-
ed. In this regard, the first step of school obesity 
control programs should include the promotion of 
a healthy body image among students. Moreover, 
emphasis should be placed on the importance of 
knowing accurate body weight and height mea-
surements and having an accurate bodily percep-
tion with realistic targets in adolescents. 
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