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Use of self-reported measures of height,
welght and body mass index in a rural
population of Northeast Brazil

Poliana Cardoso Martins', Maria Bernadete de Carvalho", Carla Jorge Machado"

ABSTRACT: Objective: To assess the validity of using self-reported anthropometric data for diagnosis of
nutritional status of adults in a rural population of northeast Brazil. Methods: A population-based survey was
conducted on a sample of 797 individuals aged 18 years or more. The proportion of individuals who knew their
anthropometric measures was calculated. For agreement analysis between those who reported their measures
the following indicators were obtained: differences between averages (weight, height, body mass index), intra-
class correlation coefficient (ICC), Kappa statistic, sensitivity, specificity, positive predictive value (PPV) and
negative predictive value (VPN). Bland-Altman graphics were also obtained. Results: More than half of the
respondents (58.5%) did not know their weight or height. Weight was the most known measure among all.
The magnitude of the mean difference for weight, height and body mass index (BMI) (0.43 kg, 0.31 cm, 0.32 kg/m?’,
respectively) was small, indicating good agreement, with a trend toward overestimation. ICC for weight, height
and BMI were 0.96; 0.60; and 0.53, respectively. Kappa statistic indicated good agreement in all strata. General
measures of sensitivity, specificity, PPV and NPV were 84.2; 82; 90.7 and 71.3%, respectively. Elderly, those
with low schooling and those who do not often weigh were less accurate on their measures. Conclusion: The
use of self-reported measures should be done with caution in epidemiological studies in rural populations.
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RESUMO: Objetivo: Avaliar a validade do uso de dados antropométricos autorreferidos para o diagnostico
do estado nutricional em adultos de uma popula¢io rural do nordeste brasileiro. Métodos: Foi realizado um
inquérito de base populacional em uma amostra de 797 individuos com 18 anos de idade ou mais. Obteve-se
a propor¢ao de individuos que conheciam as medidas antropomeétricas. Para as analises da concordancia entre
os que informaram as medidas foram calculadas: diferencas entre médias, coeficiente de correlagio intraclasse
(CCI), estatistica Kappa, sensibilidade, especificidade, valor preditivo positivo (VPP) e valor preditivo negativo
(VPN). Obteve-se também os graficos de Bland e Altman. Resultados: Nio sabiam relatar informagGes sobre
peso e estatura 58,5% dos entrevistados. O peso foi a medida mais conhecida em comparac¢do as demais.
A magnitude da diferenca entre as médias foi pequena para peso, altura e indice de massa corporal (IMC)
(0,43 kg, 0,31cm, 0,32 kg/m?, respectivamente), evidenciado uma boa concordancia intrapares e uma tendéncia
de superestimagdo das medidas. Os CCI para peso, altura e IMC foram, respectivamente, 0,96; 0,60 e 0,53.
A estatistica Kappa indicou bom acordo para os estratos avaliados. As medidas gerais de sensibilidade,
especificidade, VPP e VPN foram 84,2; 82; 90,7; e 71,3%, respectivamente. Apresentaram menor acuracia
nas medidas os idosos, pessoas com escolaridade inferior a quatro anos e que ndo se pesam frequentemente.
Conclusdo: Recomenda-se o uso com cautela de medidas autorreferidas em estudos epidemiologicos em
populagdes rurais.

Palavras-chaves: indice de massa corporal. Estado nutricional. Antropometria. Autorrelato. Estudos de validagio.
Populagao rural.

INTRODUCTION

Nowadays, obesity and excessive weight are considered to be priority issues in the
global agenda of public health. In Brazil, it is possible to observe increasing prevalence
of obesity in all of the regions, socioeconomic strata and age groups. Recent national
estimates show significant increment in the percentage of obesity in the rural Brazilian
region’, which shows the importance of following-up overweight and obesity indicators
in rural populations.

The World Health Organization (WHO) recommends the use of body mass index (BMI)
to analyze the nutritional status and to control excessive weight in population groups®.
BMI is mostly assessed by direct weight and height measurements, performed by trained
individuals, with proper equipment. However, these measurements can present some
operational limitations to the point of preventing the direct collection of anthropometric
data. Some of these limitations are: longer duration of field work, difficulties to transport
the equipment, difficulties to find an adequate place to take measurements, the execution
of training and the standardization of anthropometrists’.
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An alternative that has been used to gather anthropometric information in population
studies is to use self-reported weight and height values. This strategy allows the conduction
of epidemiological studies in large groups, thus promoting the use of fewer resources and
the simplification of field work®.

Studies show that self-reported weight and height values present high correlation and
intrapair agreement*’. Despite this correlation, it is recommended that this method be used
carefully, because variables such as sex, age and socioeconomic classification can lead to bias
at the time of taking measurements*.

With regard to sex, it is possible to observe that weight tends to be more underestimated
by women’?, and height, by men®"". It is known that the use of self-reported measurements
for adults and teenagers is valid, however, it should not be used for elderly people, since
this group tends to overestimate height more expressively’. Other sociocultural and health
variables that can affect the quality of self-reported measurements are family income',
schooling" and anthropometric characteristics'. The incorrect information of weight and
height leads to the wrong estimation of BMI, which has a direct influence on the prevalence
of overweight and obesity.

Up until now, no national or international studies were found in literature that analyzed
the use and the validation of self-reported BMI in the adult rural population. Therefore, this
study intends to assess the validity of using anthropometric data of self-reported weight
and height to diagnose the nutritional status of adults by BMI in a rural population in the
Brazilian northeast region.

METHODOLOGY

This is an analysis and validation study originated from a subsample of a cross-sectional
study called “Projeto COMQUISTA: Comunidades Quilombolas de Vitéria da Conquista, Avaliacdo
dos Condicionantes de Saude”. It was conducted from Septembe to October, 2011, with adults
(18 years old or more), living in rural quilombola communities, certified by Fundagio
Palmares (year of reference, 2010).

The considered sampling universe is the eligible population of adults, estimated in 2,935
individuals. Sampling calculation considered the following parameters: (a) at first, prevalence
of 50%, given the heterogeneity of measured events; (b) 5% accuracy; (c) 95% confidence
level; (d) design effect of 2; (3) 30% of loss, accounting for 884 adult individuals. Other
information about the study is available in a different publication”.

In total, 797 adults were interviewed. Among them, 744 would be eligible for the
study, once 11 pregnant women, 36 individuals whose questionnaires were answered by a
secondary informer, and 6 individuals who did not have any information on weight and/
or height were excluded.

For the collection of information about anthropometric measurements, the following
questions were asked: “Do you know how much you weigh?” and “Do you know your height? (even
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if approximately)”. Measurements were confirmed after the application of interviews. All of
the interviewers were trained to take measurements, based on the manual of anthropometric
measurements elaborated for this study, which adopted the procedures established by
SISVAN, from the Ministry of Health'®. In order to measure weight, a digital scale by Marte
LC200pp, with 200 kg capacity and 50 g, was used . A portable stadiometer by CauMag,
model EST-22, was used for height, with 300 to 2,000 mm capacity. It was used to measure
people’s height in erect posture. BMI was calculated with the use of measured and self-
reported measurements. For agreement analyses between measurements, the category
excessive weight, according to the criteria by the WHO, was created to classify overweight
and obesity (BMI 2= 25 kg/m?)".

The variables used for stratification were: sex; age (young adults aged 18 to 29 years
old; adults aged 30 to 59 years old; and elders aged 60 years old or more); schooling,
classified in less than 4 schooling years or 4 schooling years or more; income, categorized
according to the definition of the governmental program Bolsa Familia, used to classify
families in poverty with monthly per capita family income of up to R$ 140 (one hundred
and forty reais)'’; time since last weight measurement, classified in less than 6 months or
6 months or more.

Facing the considerable loss of information in self-reported measurements, a
comparison was made between individuals with and without such information and the
distribution of socioeconomic and behavioral variables, and the %> test was conducted,
with 5% significance level.

The difference between weight, height and BMI was calculated by subtracting self-
reported values from measured values. Positive results represented the overestimation of
measurements, and negative results, their underestimation. To assess intrapair agreement,
intraclass correlation coefficients (ICC) were used, based on the classification by Landis
and Koch'®: almost perfect (0.81 to 1.00); substantial (0.61 to 0.80); moderate (0.41 to 0.60);
regular (0.21 to 0.40); discrete (0 to 0.20); no agreement (-1.00 to 0). Bland and Altman’s
analyses (relationship between the difference of measurements taken in two different
moments and the mean of both measurements) enabled to emphasize the variability of
differences between values®.

Kappa statistics was used to assess the intra-category agreement of nutritional status.
In order to evaluate this statistics, the criterion by Landis and Koch'® was also adopted, by
considering the following agreement levels: none (lower than zero); discrete (from 0 to 0.20);
moderate, regular (from 0.21 to 0.40); moderate (from 0.41 to 0.60); substantial (from 0.61
to 0.80); almost perfect (from 0.81 to 1.00).

Validity was analyzed based on sensitivity and specificity values, as well as positive
predictive value (PPV) and negative predictive value (NPV), and the parameter was based
on taken measurements, so it would be possible to achieve the proper BMI. The statistical
software SPSS, version 19.0, was used for statistical analyses. A 5% significance level was
adopted. The project was approved by the Research Ethics Committee of Faculdade Sao
Francisco de Barreiras (CAAE 0118.0.066.000-10) and Universidade Federal de Minas Gerais
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(CAAE 0118.0.066.203-10). All of the participants signed the informed consent form and
agreed to participate by being interviewed and measured (weight and height).

RESULTS

There was expressive absence of information concerning self-reported weight and
height. Out of the 744 individuals, only 209 (41.5%) presented self-reported weight
and height measurements. From the 435 (58.5%) left, 6.7% (n = 29) did not know their
weight; 67.1% (n = 292) did not mention their height; and 26.2% (n = 114) did not inform
either measurement. Besides, 4.5% (n = 34) of the interviewees reported never having been
weighed, and 37.0% (n = 275) had been weighed 6 months ago or more.

The unawareness of anthropometric measurements was statistically significant (p > 0.05),
especially among women (77.4%) in comparison to men (36.5%); among the elderly (68.1%),
in comparison to approximately 55.0% of people in other age groups; among those with lower
schooling (64.6%) in comparison to those with higher schooling (42.8%); among individuals
with per capita income lower than R$ 140 (59.1%), compared to 47.2% of those with higher
income; among those who had been weighed six months ago or the ones who have never
been weighed (66.0%), in comparison to the people who had been recently weighed (53.1%);
and among the extremes regarding nutritional status (67.7%) for low weight and 73.0% for
obesity), when compared to the other categories (about 55.0%).

Considering these exclusions, the subsample used for the agreement analysis was comprised
of 309 individuals. There was a difference in distribution between genders, with higher
percentage for men in this group (70.8%). With regard to the other variables, it is possible to
observe that 16.5% of them were 60 years old or more, and 56.6% were aged between 30
to 59 years old; 61.3% studied for 4 years or less; 63.4% had per capita income lower than
or equal to R$ 140, and 34.0% mentioned their weight was measured more than 6 months
ago. Nutritional status, according to measured BMI, presented the following distribution:
2.6%, low weight; 60.2%, eutrophy; 30.7%, overweight; and 6.5%, obesity.

The magnitude of the difference between the mean between self-reported and measured
measurements was little (0.4 kg, 0.3 cm, 0.3 kg/m?” for weight, height and BMI, respectively),
showing good intrapair agreement. In most strata, there is a trend toward overestimation
of self-reported weight, height and BMI.

Even though women are more unaware of their weight, the ones who informed it did
so more correctly. Women underestimated their weight in average in 0.8 kg (-11.4 to 8.5 kg),
and men presented a trend toward overestimation of an average of 0.9 kg, presenting large
amplitude (-12.5 to 24.0 kg). As to height, men and women overestimated their measurement.
BMI was similar to weight (0.5 kg/m? for men and -0.2 kg/m? for women) (Table 1).

With regard to age, elderly people presented more distortions in measurements, with
overestimation for weight, height and BMI. Younger people (aged 18 to 29 years old)
underestimated both measurements. The mean value of the difference of weight for
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Table 1. Mean differences (measured less self-reported) for weight, height and BMI according to sex, age group, schooling, income and time since
last weight measurement. Adult population aged 18 years old or more in the rural area of Vitéria da Conquista, Bahia, 2010.

B Bt I R (Pt B R PPt

TOTAL 309 0.4(0.2-0.9) -12.5-24.0 0.3(-0.8-1.4) -50.5-27.0 0.3(-0.1-0.8) -7.9-32.1
Sex

Men 219 0.9(0.4-1.5) -12.5-24 0.1(-1.1-1.1) -50.5-23.0 0.5(.1-1.1) -6.8-32.1

Women 90 -0.8(-1.5--0.1) -11.4-8.2 0.8(-1.5-2.9) -46.0-27.0 -0.2(-1.1-0.8) -7.9-22.9
Age

18 - 29 years old 83 -0.3(-0.9-10.3) -9.8-8.2 -0.5(-2.4-1.3) -50.5-23.0 0.3(-0.5-1.2) -6.6-28.7

30 - 59 years old 175 0.6(-0.1-1.2) -12.5-24.0 0.3(-1.1-1.7) -50.0-27.0 0.4(-0.3-1.1) -7.9-32.1

> 60 years old 51 1.1(0.1-2.3) -7.6-17.0 1.7 (-1.4-4.2) -46.0 - 20.0 0.2(-0.9-1.6) -6.1-22.9
Schooling

> 4 years 120 0.2(-0.4-0.8) -9.8-10.6 0.5(1.0-2.0) -50.5-23.0 0.1(-0.5-0.8) -6.6-28.7

< 4years 189 0.6(0.1-1.2) -12.5-24 0.2(-1.3-1.5) -50.0 - 27.0 0.5(-0.1-1.2) -7.9-32.2
Income

<R$ 140 147 0.5(-0.1-1.1) -12.5-13.9 -0.9 (-2.4-0.6) -50.0-23.0 0.7(0.1-1.5) -7.1-32.2

>R$ 140 85 -0.1(-0.8-0.5) -8.9-10.1 1.3(-0.5-2.9) -32.2-27.0 -0.4(-0.9-0.2) -7.9;11.4

Time since last weight measurement
< 6 months 204 0.5(0.1-0.9) -11.4-13.9 0.9(-0.2-1.9) -48.0-23.0 0.1(-0.3-0.6) -6.6-32.1
> 6 months 105 0.3(-0.7-1.2) -12.5-24.0 -0.8(-3.0-1.1) -50.5-27.0 0.7(-0.2-1.8) -7.9-28.7
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individuals with four or less schooling years was of 0.5 kg, which was higher than the ones
found for those with higher schooling. By assessing the differences in income strata, people
with lower income overestimated their weight (0.5 kg), and underestimated their height
(-0.9 cm), with BMI overestimation (0.7 kg/m?). The ones who had been weighed more
than 6 months ago presented weight overestimation (0.33 kg), and height underestimation
(-0.8 cm), with BMI overestimation (0.72 kg/m?) (Table 1).

Bland and Altman’s graphs show that, for the variables of weight, height and BMI, there
is a regular frequency distribution (homocedastic). There is a low trend toward weight and
height overestimation, observed by the higher concentration of dots above the central
horizontal line, as we as a trend for reduced differences between measured and self-reported
BMI, since most dots were close to the horizontal line. In the case of the height variable,
there were more outliers in the bottom area of the graph, which caracterizes a group of
individuals with underestimation of the measurement (Figure 1).

By analyzing the ICC, it is possible to observe that weight was almost perfectly in agreement
with all of the analyzed groups, with punctual estimates higher than 0.81. The oscillation
observed in the magnitude of ICC after stratification did not compromise the quality of weight
agreement, since the variable presented higher ICC values. With regard to height, the ICCs
were lower when compared to weight, and, for the general population, the observed value was
of 0.60 (moderate agreement). This relationship was maintained for most strata. The highest
ICC values for height involved individuals aged from 18 to 29 years old, with higher schooling,
higher income, and among those who weighed more frequently. BMI presented the lowest
ICC values. For the general population, the vales was of 0.53, being classified as moderate
agreement; such a classification was observed for most variables, except for individuals who
are not weighed so frequently (0.35), who presented with regular ICC (Table 2).

Kappa statistics indicated good agreement for the intra-categories of nutritional status,
achieving values that were higher than 0.61, thus indicating substantial agreement, for both
genders (0.61 for men and 0.65 for women), those aged between 18 and 29 years old (0.75)
and from 30 to 59 years old (0.62), more than four schooling years (0.78), in both income
strata (0.67), and in the group that was weighed in the past 6 months (0.73).

Moderate agreement was observed among the elderly, people with four or fewer schooling
years (0.55), and the ones who had been weighed 6 months ago or more (0.44).

Sensitivity, which corresponds to the capacity of people with excessive weight to report their BMI
properly, was high, considering all of the analyzed strata, ranging from 72.7 to 92.3%. Specificity,
which is the ability of people without excessive weight to report their nutritional status properly,
was higher among women (90.4%)), and the lowest percentage was observed among people who
had been weighed more than six months ago (67.8%). PPV was higher among younger individuals
(18 to 29 years old) (93.9%), with per capita income higher than R$ 140 (94.1%), referring to
people with excessive weight who properly reported their data. On the other hand, NPV, which
represents individuals without excessive weight who properly stated not having excessive weight,
was the parameter that presented the lowest percentage rates, and the lowest value was found
for people who were weighed more than six monthe ago (54.3%) (Table 3).
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Horizontal lines represent the mean difference and 95% limits of agreement. Adult population aged 18 years old or
more in the rural area of Vitéria da Conquista, Bahia, 2010.

Figure 1. Differences between self-reported and measured weight, height and body mass index,
and mean value of measured and self-reported weight, height and body mass index.
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Table 2. Intraclass correlation coefficient between measured and self-reported weight, height
and body mass index measurements, according to sex, age group, schooling, income and time
since last weight measurement. Adult population aged 18 years old or more in the rural area of
Vitdria da Conquista, Bahia, 2010.

0 Weight Height BMI
ICC 95%CI ICC 95%Cl ICC 95%CI
General 309  0.96 0.95-0.97 0.60 0.53-0.67 0,53 0,44-0,60
Sex
Men 219  0.95 0.94-0.96 0.53 0.43-0.62 0,45 0,34-0,55
Women 90 | 0.96 0.95-0.98 0.41 0.22 - 0.57 0,57 0,41-0,70
Age

18-29yearsold | 83 | 0.96 0.93-0.97 0.67 0.53-0.77 0,53 0,36 -0,67
30-59yearsold 175 | 0.93 0.90-0.95 0.60 0.50-10.69 0,50 0,37 -10,60
> 60 years old 51 | 0.90 0.82-0.94 0.47 0.23-0.66 0,54 0,31-0,71

Schooling
> 4 years 120 | 0.96 0.94-0.97 0.71 0.61-0.79 0,62 0,50-0,72
< 4years 189 | 0.91 0.88-0.93 0.54 0.43-0.63 0,48 0,36 -0,58
Income
<R$ 140 147  0.93 0.91-0.95 0.59 0.47 - 0.69 0,50 0,37-0,61
>R$ 140 85 | 0.96 0.94-0.97 0.73 0.62-0.82 0,70 0,58 -0,80
Time since last weight measurement
< 6 months 204 | 0.96 0.95-0.97 0.69 0.61-0.75 0,63 0,54-0,71
> 6 months 105 | 0.86 0.80-0.90 0.47 0.31-0.61 0,35 0,17-0,51

BMI: body mass index; ICC: intraclass correlation coefficient; 95%Cl: 95% confidence interval.

Table 3. Sensitivity, specificity, positive predictive value, negative predictive value of the diagnosis
of nutritional status based on reported measurements according to sex, age group, schooling,
income and time since last weight measurement. Adult population aged 18 years old or more,
from the rural area of Vitdria da Conquista, Bahia, 2010.

Genera 0.84 0.82 0.91 0.71
Sex

Men 0.87 0.76 0.91 0.68

Women 0.75 0.90 0.90 0.76
Age

18 — 29 years old 0.95 0.78 0.94 0.82

30 - 59 years old 0.81 0.83 0.89 0.72

< 60 years old 0.73 0.83 0.89 0.63
Schooling

> 4 years 0.92 0.86 0.92 0.86

< 4years 0.79 0.79 0.90 0.63
Income

<R$ 140 0.88 0.80 0.90 0.76

>R$ 140 0.83 0.89 0.94 0.71
Time since last weight measurement

< 6 months 0.87 0.88 0.93 0.79

> 6 months 0.79 0.68 0.87 0.54

PPV: positive predictive value; NPV: negative predictive value.
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DISCUSSION

The observed reality shows major unawareness of the population regarding their
anthropometric measurements. Among the people who did not know or did not want
to inform their weight and height, there is prevalence of women, elderly people,
those with lower schooling, lower income, who did not weigh frequently or were
never weighed, and those whose nutritional status was between the extremes of low
weight and obesity.

With regard to sex, another study also found higher percenage of women in the
group of people who did not inform their anthropometric measurements', however,
the loss found in this survey conducted in the city of Goiania, Goias, was lower (5%)
to that observed in this study (58.5%). This finding is opposite to the expected, once
it was believed that women would present better understanding of their nutritional
status when compared to men; besides, they would be more concerned about their
health conditions***'. The observed reality can be attributed to the low socioeconomic
status and schooling of the studied population, as well as to the fact that this is a rural
population, with more difficulties to access health services and places that enable the
measurement of weight and height.

Another characteristic that reaffirms the difficulty to access places to measure weight is
the fact that about 40% of the interviewees reported never having been weighed or being
weight 6 months ago or more. A study conducted with adolescents living in rural areas’
indicated that the differences observed between self-reported and measure measurements
were related to the low frequency with which inhabitants of rural areas can measure their
anthropometric measurements®.

Among those who knew how to report their measurements, a group composed of 41.5%
of the total sample, it was observed that weight is the more familiar measurement for the
population, shown by higher values of ICC, lower magnitude of differences between means
and by the more regular distribution pattern in Bland and Altman’s graphs. These findings
corroborate those of other studies, which also identified the weight as being the better
reported anthropometric measurement'-*?.

In accordance with this study, other evaluations of self-reported anthropometric
measurements show that women tend to overestimate their height and underestimate their
weight, thus leading to inaccuracy in the definition of their nutritional status*'>*. Based
on literature, it is possible to assume that this behavioral pattern is associated with female
dissatisfaction toward their body image, which is mainly influenced by social and cultural
pressure to achieve certain beauty patterns®.

With regard to age, it is possible to notice that older individuals presented higher
measures of dispersion of self-reported weight and height values, which was also found in
other studies’. Elderly people also presented the lowers ICC, Kappa and other validation
measures. This reality can be associated with some questions, such as the physiological aging
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process, which leads to the reduction of height and to considerable changes in the weight
of the person, as a result of the loss of lean mass, and of the fact that elderly people do not
check their weigh, and especially their height, often; all of this leads to the report of more
inaccurate information’.

Individuals with four or fewer schooling years presented less accuracy in self-
reported measurements, as observed in other studies'. Especially in rural areas, the
limited teaching, educational and information context can have a negative influence
on the access to health services, as well as on the understanding of health information
given to users. This situation can compromise the health care required by these
people. Generally, individuals with higher schooling tend to have better perception
of the disease and of the importance of health care®.

The agreement analysis also shows that the difficulty of accessing the places
to measure weight may make it more difficult to understand the anthropometric
measurements, since the people who had not been weighed for the past six months
presented lower ICC, Kappa, sensitivity, specificity, PPV and NPV values.

Two main conclusions arise from this study. Firstly, facing the considerable
number of individuals without information on self-reported weight and/or height,
this strategy of obtaining anthropometric measurements in rural populations should
be used carefully. The fact that more than 50% of the population cannot inform their
measurements is a matter of concern, and nutritional surveillance actions should be
conducted focusing on rural populations. Secondly, facing the positive agreement found
between self-reported and measurement weight, height and BMI values, it is possible
to recommend the use of self-reported measurements in epidemiological studies
involving rural populations, however, it is necessary to be careful when adopting this
information for rural populations of elderly people, with low schooling and among
those who do not weigh frequently.

To sum up, by planning the adoption of self-reported anthropometric measurements to
assess nutritional status, the objectives of the study and the specific characteristics of the
population should be considered. The possibility of classification errors and possible bias
in the results should be considered before the adoption of self-reported measurements.
These analyses should be reapplied in populations living in rural areas of other regions of
the country, with the objective of identifying other factors associated with error in self-
reported measurements.

It is also important to develop dietary and nutritional surveillance strategies as part
of health services, such as population surveys, nutritional calls, and encouragement
to the scientific production focusing on nutritional evaluation in rural contexts. These
strategies can produce health and nutrition indicators to develop actions aiming at the
health care for this population.
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