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Abstract

Background/Objectives: Data regarding the validity of self-reported weight and height in adolescents to calculate Body Mass Index (BMI) and determine the
prevalence of obesity are conflicting. The aim of the study was to evaluate the validity of self-reported weight and height in the assessment of overweight/obesity
prevalence in a sample of Italian adolescents.

Subject/Methods: A representative cluster sample of 369 adolescents of the second class of secondary schools in the Lazio region was investigated. Weight and
height were both self-reported and measured. BMI was calculated from both self-reported and measured values. Data were analysed using Paired-sample t-test,
Student’s t test, Bland-Altman plots and Kappa Cohen’s statistics.

Results: The adolescents ‘self-reported weights were underestimated; their heights were overestimated, and their resultant BMI was underestimated. The mean
differences were - 0.3£3.7 kg (95% CI -0.68 to 0.08; p 0.116) for weight, 1.2+2.9 cm (95% CI 0.89 to 1.48; p 0.000) for height and 0.4£1.5 kg/m?95% CI -0.58
to -0.27; p 0.000) for BMI. The prevalence of overweight/obesity was 18.9% based on self-reported data (24.0% for males and 15.0% for females) and 23.3% by
measured data (30.2% for males and 17.9% for females).

Conclusion: Self-reported weight and height, very useful to simplify large-scale investigations, should be used with caution in Italian adolescents, because they could

lead to erroneous estimating rates of overweight and obesity in this population.

Introduction

Childhood obesity is a major challenge for public health, because of
the health risks associated with excess body fat and its prevalence has
increased rapidly in recent decades in children and adolescents around
the world (1-3). Furthermore, overweight and obese adolescents are
more likely to become obese adults (4). Therefore, the surveillance of
overweight/obesity prevalence in children and adolescents is needed
to successfully plan health interventions and to monitor its trend (5).
The Body Mass Index (BMI), calculated as body weight (kg) divided
by height (m) squared, is the most commonly used parameter to
evaluate excess body weight in large scale studies and it is considered
an appropriate index to define overweight also in children and
adolescents (6, 7). Generally, the BMI is assessed by measurements of
weight and height carried out by trained staff with adequate equipment
(8). However, self-reported data on weight and height are widely
used to calculate BMI and determine the prevalence of overweight/
obesity in many countries and regions of the world (9, 10). Indeed,
frequently self-reported weight and height data are preferred in large
scale epidemiological studies respect to those measured, because
they are easier and cheaper and simplify data collection on fieldwork
(11). Measured anthropometric data may be unaffordable in large
population surveys and are not applicable in the investigation based
on postal or telephone surveys. Moreover, since anthropometric
measurements might seem invasive especially for people with weight
problems, their refusal may affect the participation rate to the survey
and thus contribute to underestimate the prevalence of overweight/
obesity (9). Still, refusals were observed in adolescents even for self-
reported BMI data, but with a lower frequency compared to that for
the measured BMI (12).
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Nevertheless, the validity of self-reported height and weight data
is debated, and several investigations have shown conflicting results.
In fact, some authors have suggested the effectiveness of the self-
reported data (13-15), while others have raised concerns about their
accuracy (16, 17). Moreover, sometimes the quality of these data is
not described in papers that report results based on self-reported
weight and height (11).

Even though there are strong correlations between anthropometric
values self-reported and measured (18, 19), the Pearson correlation
coefficient is not adequate to describe and quantify the bias in weight
and height self-reported in reference to those measured (20,21). In
fact, commonly self-reported body weight tends to be underestimated
with respect to that measured both in young people and adults, while
self-reported height tends to be overestimated (9, 22), although in
adolescent’s height may be also underestimated (11). Generally, in
adolescents the self-reported weight and height of the overweight or
obese and of the girls lead to underestimate their ponderal status to a
greater extent than the male adolescents and those with normal weight,
and the extent of the underestimation increases with the degree of
adiposity (11, 23).

Correspondence to: Myriam Galfo, MSc, research field, Council for Agricultural
Research and Economics (CREA) Research Center for Food and Nutrition Via
Ardeatina 546, 00178 Rome, Italy; E-mail: myriam.galfo@crea.gov.it

Key words: Adolescents, obesity, overweight, self-reported weight/height

Received: January 02, 2018; Accepted: January 29, 2018; Published: February
01, 2018

Volume 1(1): 1-7



Galfo M (2018) Validity of self-reported weight, height and BMI in Italian adolescents for assessing prevalence of overweight/obesity

Therefore, self-reported data lead to underestimate overweight and
obesity prevalence among adolescents, with a wide variability in the
error range observed in literature (24, 25)

Furthermore, compared to objective measures, some studies have
shown that self-reported weight and height have a weak sensitivity, that
is, a low percentage of obese or overweight adolescents are correctly
classified, while up to about a quarter/half of them are not included in
the right weight status category when using self-reported data (11, 25, 26).

Still, comparisons of sensitivity between studies are complicated
by the use of different definitions of overweight and obesity (26).
Additional limits to compare and evaluate the results of published
studies on anthropometric data self-reported and measured may be
any differences in the measurement procedures and tools used, as
well as differences in the statistical analysis, which are also not always
described (22).

Several studies have examined factors, other than gender and
weight status, associated with the accuracy of self-reported height and
weight in adolescents, including age, race/ethnicity and socioeconomic
status (19, 27, 28-32). The results of these studies are quite conflicting
(11) and the validity of self-reported anthropometric data might vary
between populations and over time, as well as it is influenced by several
aspects, including cultural and socio-demographic factors and the
health status of a community (9,26).

Several authors propose the use of specific population equations
to correct self-reported data and some propose to adjust the threshold
values of BMI to define obesity from self-reported BMI (33-35).
However, it is usually recommended to use weight and height
measured, and when this is not possible to check the validity of self-
reported data in the studied population (9,11). Furthermore, the
validity of self-reported height and weight has not been adequately
examined in diverse youth samples, especially in different cultural
contexts and countries (11).

The aim of the present study was to evaluate the validity of self-
reported weight, height and resultant BMI values in the assessment
of the prevalence of overweight and obesity in a sample of Italian
adolescents.

Materials and Methods
Sample

The study was performed on a representative sample of adolescents
of the Lazio region aged 15-16 years attending the second class of
randomly selected public and private secondary schools, according
to a list provided by the Regional Education Office. Cluster sampling
was performed according to World Health Organization (WHO)
cluster survey methodology (36) with classes as the unit of sampling.
The sample size was calculated on the basis of an expected prevalence
of overweight/obesity of 30%, using a desired level of precision of
5% and a design effect of 2. The resulting number was increased by
11.5% to compensate for eventual refusals. 21 secondary school classes
were recruited for total of 438 students enrolled (203 males and 235
females). The attendance to the project was 86,1% however 1,7% of the
total adolescents were absent from school the day of the survey and it
was not possible to recover them afterwards, therefore the participation
rate was 84,4%. Also 4 subjects were not considered in the analysis
because they were older thanl8 years. Overall, 369 adolescents (162
males and 207 females) were investigated in the study.
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Data collection was performed between December 2011 and May
2012. The study was in compliance with the Ethical Committee of the
National Research Institute on Food and Nutrition. Only adolescents
with a consent form signed by a parent or legal guardian were included
in the sample.

Anthropometric data measured and self-reported

Weight and height measurements were carried out by trained
and standardized staff, according to WHO recommendations (8).
Height was measured to the nearest 0.1 cm by a stadiometer SECA 214
(Hamburg, Germany), with the subject without shoes, standing up,
weight being equally distributed on feet, with the head in the Frankfurt
plane and the back of the head, buttocks and heels (if possible) in
contact with the vertical board. Weight was measured to the nearest
50 g by electronic scale SECA 872™ (Hamburg, Germany), with
the subject in fasting condition (or after a light breakfast) and after
emptying the bladder.

The measurements were carried out at school in the morning,
one adolescent at a time, in a quiet room, ensuring privacy and
confidentiality for each youth. Prior to the standardised measurement,
adolescents were asked face to face to report about their date of birth,
weight and height. Gender and measurement date were also recorded;
age was calculated from measurement date and date of birth. Body
Mass Index (BMI) was calculated as the weight in kilograms divided by
the square of the height in meters (kg/m?) considering both measured
and self-reported values of weight and height. Ponderal status was
defined using both values of BMI from measured and self-reported
weight and height, by the gender and age specific BMI reference values
of Cole &Lobstein (37).

Statistical analysis

The statistical analyses were performed using SPSS statistical
software package version 20.0 (SPSS Inc., Chicago, IL). Descriptive
statistics were used to calculate means and standard deviations. Paired-
sample t-test were conducted in order to detect significant differences
in means between the direct measures and self-reported data on weight,
height and BMI respectively. Means between genders were compared
by unpaired t-test. The index of Cohen’s Kappa (38) was applied to
compare the classification of overweight and obesity through weight
and height measured data and that obtained from self-reported
data; the criteria of Landis and Koch (39) were used to evaluate the
agreement of classification. Differences between groups were tested
using Student’s t test. Bland-Altman analysis (20) ** used to visualize
the agreement between self-reported and measured data.

Results

Characteristics of the study sample are shown in Table 1. Children
had age (mean+ standard deviation) 15.8 + 0.5 years, weight 62.5 +
13.6 kg, height 167.2 + 8.9 cm and BMI 22.3 + 4.0 kg/m’. The mean
differences between self-reported and measured anthropometric data
of the adolescents are presented in Table 2. On average, the teens
underestimated the weight of -0.3 + 3.7 kg and overestimated height
of 1.2 £ 2.9 cm, hence a significant BMI underestimation of -0.4 +
1.5kg/m? Both genders slightly underestimated their weight although
the mean differences were not statistically significant (girl -0.2 + 3.2;
boys -0.4 + 4.2). Girls overestimated their height (1.7 + 2.6 p=0.000)
to a greater extent (p=0.000) than boys (0.6 + 3.1; p=0.015). Also, BMI
was significantly underestimated in female and males (respectively -0.5
+ 1.4 p=0.000; -0.3+ 1.7 p=0.035), however the differences between
genders were not statistically significant.
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Table 1. Study sample characteristics (Means + Standard Deviation)

Males Females Total
(n=162) (n=207) (n=369) P
Age (years) 15.9+0.6 15.7+0.5 15.8+0.5 0.141%*
Weight (kg) 68.5+15.0 57.8£10.2 62.5+13.6 <0.001*
Height (cm) 173.946.7 162.0+6.6 167.248.9 <0.001*
BMI (kg/m2) 22.6+4.4 22.0£3.6 22.3+4.0 0.324*
*p-value from test U of Mann-Whitney
Table 2. Comparison of self-reported and measured weight, height and BMI
Self-reported | Measured Difference e
Mean +SD Mean +SD Mean £SD (95% CI)" p
Girls (n=207)
Weight (kg) 57.6+9.4 57.8+10.2 | -0.2+3.2 (-0.69 to 0.20) 0.272
Height(cm) 163.7 +7.0 162.0 +6.6 1.7+2.6 (1.30 to 2.01) 0.000
BMI (kg/m?) 21.5+3.1 22.0+3.6 | -0.5+1.4 (-0.74 to -0.35) 0.000
Boys (n=162)
Weight (kg) 68.1 +£13.6 68.5+15.0 | -0.4+4.2(-1.02 t0 0.28) 0.262
Height (cm) 174.5+7.4 173.946.7 | 0.6+3.1(0.11to 1.07)8 0.015
BMI (kg/m?) 223438 22.6+4.4 | -0.3£1.7 (-0.54 t0 -0.02) 0.035
Total (n= 369)
Weight (kg) 62.2 +12.6 62.5+13.6 | -0.3+3.7 (-0.68 to 0.08) 0.116
Height (cm) 168.4 £9.0 167.248.9 | 1.2£2.9(0.89 to 1.48)8% 0.000
BMI (kg/m?) 21.8+3.4 223440 | -0.4+1.5(-0.58 to -0.27) 0.000

95% CI=95% confidence interval; “according to the paired-sample t-test; * unpaired t-test
p=0.000

Table 3 shows the mean differences between self-reported and
measured weight, height and BMI according to ponderal status.
The results highlight a tendency associated to the excess weight to
underestimate weight (p=0.000) and overestimate slightly height. The
overweight adolescents underestimated their body weight -1.8 + 3.3
kg and overestimated their height of 1.5 + 3.8 cm; obese individuals
underestimated their body weight in average of -5.5 + 5.9 kg and
overestimated their height of 1.4 + 3.6 cm. Consequently, the BMI was
underestimated of - 1.1 + 1.5 kg/m? in the overweight adolescents and -
2.5 + 2.5 kg/m*among the obese ones. In the normal weight teens, body
weight was overestimated by 0.5 + 2.8 kg and height was overestimated
by 1.2 + 2.5 cm, so even BMI was underestimated, although slightly (-
0.1 £ 1.1). Instead, in the thinness teens, body weight was overestimated
by 1.6 £3.2 kg and the height were underestimated by - 0.3 + 2.6; then
BMI was overestimated by 0.6 + 1.2.

The differences between self-reported and measured values were
plotted against the means of the self-reported and measured values for
weight (Figure 1), height (Figure 2) and BMI (Figure 3). The 95% limits
of agreement were -6.9 and 7.5 for weight, -6.8 and 4.4 for height, and
-2.6 and 3.4 for BML

Table 4 shows that the prevalence of overweight and obesity was
underestimated by self-reported data respect to measured ones (13.8%
vs 15.4%for overweight and 5.1% vs 7.9% for obese) in particular among
males (16% vs 19.1% for overweight and 8.0% vs 11.1% for obese).

Table 5 shows the agreement between the assessment of ponderal
status by BMI from self-reported weight and height and that from
measured: 12 obese (41.4%) were misclassified within the overweight
group; 23 out of 57 (40.4%) overweight subjects were incorrectly
identified in the category of normal weight, while 2 (3.5%) fell in the
obese class. Most of the normal weight teens 245 out of 260 (94.2%) were
classified correctly, instead 7 of them (2.7%) fell within the overweight
range and 8 (3.1%) within thinness one. 7 out of 23 (30.4%) thinness
subjects were falsely in the category of normal weight. The value of
Kappa was equal to 0.64 (p <0.001), 95% CI (0.56; 0.72), close to the
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lower limit of the range values that defines a substantive agreement,
according to the criteria of classification of Landis and Koch. Regarding
to gender, among obese males 6 out of 18 (33.3%) were misclassified
as overweight, 14 out of 31 (45.2%) overweight subjects were in the
category of normal weight; most of the normal weight adolescents, 95
out of 102 (93.1%) were classified correctly, and 5 out of 11 thin subjects
(45.4%) were in the category of normal weight. Among obese females 6
out of 11 (54.5%) were misclassified as overweight, 9 out of 26 (34.6%)
overweight subjects were in the category of normal weight; most of the
normal weight, 150 out of 158 (94.9%) were classified correctly, and
only 2 out of 12 thin subjects (16.6%) were in the category of normal
weight.

Discussion

This study examined the accuracy of self-reported weight, height
and resultant BMI in the assessment of the prevalence of overweight
in a sample of Italian adolescent. Self-reported weights were slightly

Table 3. Mean difference (self-reported minus measured) in weight, height and BMI
according to ponderal status (mean +sd)

Ponderal status

Thinness | Normalweight | Overweight Obese p*
n.23 n.260 n.57 n.29
A Weight (kg) +1.6+£3.2 +0.5£2.8 -1.8+3.3 -5.5£59  0.000
A Height (cm) -0.3+2.6 +1.242.5 +1.5+3.8 | +1.4+3.6 | 0.071
A BMI (kg/m?) +0.6£1.2 -0.1+1.1 -1.1£1.5 -2.542.5 0.000

*according to ANOVA analysis A= self-reported value minus measured value

Table 4. Percentage of overweight and obesity from data self-reported and measured

Males Females Total sample
(n=162) (n=207) (n=369)
Overweight (%)

Self-reported 16.0 12.1 13.8
Measured 19.1 12.6 15.4
Difference -3.1 -0.5 -1.6
Obese (%)

Self-reported 8.0 2.9 5.1
Measured 11.1 53 7.9
Difference -3.1 -24 -2.8

Table 5. Agreement between the assessment of ponderal status from measured and self-
reported weight and height

BMI from self-
reported weight

BMI from measured weight and height

and height Thinness | Normal weight Overweight  Obese Total
ThmneS§ 16 8 0 0 24
Normal weight 7 245 23 0 275
Overweight 0 7 32 12 51
Obese 0 0 2 17 19
23 260 57 29 369
Total
Males
ThmneS§ 6 3 0 0 9
Normal weight 5 95 14 0 114
Overweight 0 4 16 6 26
Obese 0 0 ! 12 13
Total 11 102 31 18 162
Females
ThmneS§ 10 5 0 0 15
Normal weight 2 150 9 0 161
Overweight 0 3 16 6 25
Obese 0 0 ! > 6
12 158 26 1 207
Total
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Figure 1. Bland-Altman plot of the difference versus the average of reported and measured weights
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Figure 2. Bland-Altman plot of the difference versus the average of reported and measured heights
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Figure 3. Bland-Altman plot of the difference versus the average of reported and measured BMI

underestimated by examined adolescents, while heights were
overestimated, and BMI underestimated significantly. These findings
were similar to those in previous studies in adolescents 19, 28) In this
study, the mean differences were within the range of values reported in
the literature for this age group of -4.0 to 1.5 kg of weight, -1.1 t0 6.9 cm
of height and -3.0 to 0.2 of BMI values.

In the present study, the difference between boys and girls in
the degree of inaccuracy in reporting weight was no significant.
Nevertheless, girls reported height more inaccurately than boys, with
self-reported values being significantly higher than those measured,
confirming previous researches (26, 27, 33-40).

Like in other studies (41-43) the results of this survey highlight the
problem with self-reported data in the teens with excess weight that tend
to underestimate their weight and overestimate their height, resulting
in a lower prevalence of overweight and obesity (1.6 percentage points
for overweight and up to 2.8 percentage points for obesity). In fact,
the magnitude of the discrepancy between self-reported and actual
anthropometric measures was affected by the actual ponderal status,
with heavier adolescents understating their weight more than the
thinner ones.

The lack of recent information on weight and height measurement
might be a cause of self-report error of these parameters, especially
during adolescence, when growth is very rapid (44), and mainly in
disadvantaged groups who may not have easy access to this type of
measures (22, 45). Moreover, teens may measure easier their weight,
but they may have less occasions to measure their height; furthermore,
girls seem to be more fixated on weight than height (40). Social
desirability is another factor that may lead to a bias in self-reported
weight and height (46); thus, it is more likely that individuals or groups,
subjected to a strong social pressure in relation to body image, are
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influenced to report idealised and/or socially accepted values (47)  In
this context, some studies on adolescents have shown an association
between the degree of dissatisfaction regarding their body image and
underreporting of their body weight (29, 31, 33). As above mentioned,
it has been amply demonstrated that the status of the individual’s
body weight affects the systematic inaccuracy in the weight and height
values self-reported (21, 42, 48). Furthermore, the influence of social
desirability on self-reported data may change over time, in function
of cultural and social changes, and it also may be contingent on the
data collection method used; such as whether the data collection is
done for interview in person or by phone (49). Although it is clearly
an objective, measurable phenomenon (i.e., BMI), obesity is also a
subjective, emotional experience of one’s body and body image, and
has been significantly associated with internal states, such as low self-
esteem (43). Because a lower self-esteem is associated with greater
bias in self-reported weight, discrepancies in self-reports of weight
problems at pre-pubescent and first puberty phase possibly reflect
discrepant perceptions of body image among individuals, implying
one’s unwillingness or inability to acknowledge his/her obesity because
of denial and/or social stigma (43).

This study has some limitations. The cross-sectional study design
does not allow analysis of cause-and-effect relationships and does not
include adolescents out of schools although we examined the age group
that has an obligation to go to school in Italy. The strengths of our study
include the high participation rate, the sample representativeness and
the fact that all anthropometric measurements were performed by
two well trained and standardised investigators, thus diminishing the
probability of measurement error.

Inconclusion, the presentfindingsindicate thatthereisadiscrepancy
between self-reported and measured weight and height data in the
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adolescent sample, the greater the more increases the additional body
weight. Therefore, the anthropometric self-reported data, very useful to
simplify large-scale investigations, should be used with caution in the
studied population, because they could lead to erroneous estimating
rates of overweight and obesity. These discrepancies cannot be ignored
because body weight excess has substantial effects on public health and
resources, and underestimating overweight and obesity prevalence’s
could mislead policy makers to overlook the extent of the problem; also
this misclassification could distort the results from etiological studies
about the risk factors associated to body weight and underestimate the
impact of obesity-related diseases (50). Future research, also extended
to other Italian regions, should explore the predictors of inaccuracy, to
elucidate trends in biases from self-reported anthropometric indices.
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