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Abstract

Objective. To compare direct and self-reported anthro-
pometry in Mexican women. Materials and methods.
Women aged 30-72 years, participating in the Mexican Teach-
ers’ Cohort,completed a questionnaire with their anthropo-
metric data in 2006-2008.After eleven months (median time),
technicians performed anthropometry in 3 756 participants.
We calculated correlations and multivariable-adjusted mean
differences between direct and self-reported anthropomet-
ric measures. Results. Correlations between direct and
self-reported anthropometric measures ranged from 0.78
(waist circumference) to 0.93 (weight). On average, women
over-reported their height by 2.2 cm and underreported their
weight, body mass index (BMI) and waist and hip circumfer-
ences by 1.3 kg, 1.3 kg/m?* 1.8 cm and 1.9 cm, respectively.
Errors in self-reported anthropometry increased with rising
measured BMI and were also independently associated with
age, education and socioeconomic status. Conclusion.
Self-reported anthropometry is sufficiently valid for epide-
miological purposes in adult Mexican women. Errors in self-
reported anthropometry might result in underestimation of
the prevalence of overweight and obesity.

Keywords: validity of tests; anthropometry; self report;
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Resumen

Objetivo. Comparar antropometria directa y autorre-
portada en mujeres mexicanas. Material y métodos.
Participantes de la cohorte ESMaestras completaron un
cuestionario con sus datos antropomeétricos en 2006-2008.
Once meses después (tiempo mediano), técnicos realizaron
antropometria (n=3 756). Se calcularon correlaciones y dife-
rencias de medias ajustadas entre medidas antropométricas
directas y autorreportadas. Resultados. Las correlaciones
entre medidas antropométricas directas y autorreportadas
variaron entre 0.78 (circunferencia de cintura) y 0.93 (peso).
En promedio, las mujeres sobrerreportaron su estatura en
2.2 cm y subreportaron su peso, indice de masa corporal
(IMC? y circunferencias de cintura y cadera en 1.3 kg, 1.3
kg/m?, 1.8 cm y 1.9 cm, respectivamente. Los errores en la
antropometria autorreportada se incrementaron a mayor
IMC medido y se asociaron de manera independiente con
edad, escolaridad y nivel socioeconémico. Conclusion. La
antropometria autorreportada es suficientemente valida para
fines epidemioldgicos en mujeres mexicanas. Los errores en
la antropometria autorreportada podrian originar subestima-
cion de la prevalencia de sobrepeso y obesidad.

Palabras clave: validez de las pruebas; antropometria; autoin-
forme; mujeres; México
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Anthropometric measurements are crucial for nutri-
tional and chronic disease epidemiology. However,
in large-scale population-based studies direct anthro-
pometry is not logistically feasible, and researchers
must rely on self-reported anthropometry. Correlations
between direct and self-reported height and weight
are usually high (over 0.9),'2 however systematic er-
rors of self-reported anthropometry may result in an
underestimation of the prevalence of obesity, residual
confounding after adjusting for an imperfect measure,®
and depending on their predictors, bias on the causal
associations between anthropometric indicators and
disease incidence.” The magnitude of such errors and
their associated factors differ across populations and
settings.* In addition, the validity of waist and hip
circumferences have seldom been evaluated, resulting
in lower correlations between self-reported and direct
measurements (ranging from 0.62 to 0.89).2%%?

The Mexican Teachers’ Cohort (MTC), also known as
ESMaestras (Spanish acronym), is an ongoing prospective
study aimed at evaluating the relationship of dietary and
lifestyle factors and chronic diseases. As the largest cohort
study in Latin-America and among Hispanics, the MTC
offers a unique sample from which to assess the validity
of self-reported anthropometry among Mexican women
due to its large sample size, wide age range (25 to 84
years at enrollment) and the economically and culturally
diverse origin of participants.

Given the multiple and central causal role of
adiposity on the development of many chronic dis-
eases, understanding the validity of self-reported
anthropometry and the main factors associated with
its measurement error is critical for a comprehensive
evaluation of the relationship of risk factors and
chronic disease, not only within the MTC but also
in other observational studies in similar populations
that rely on self-reported anthropometry. Therefore,
our primary objective was to compare self-reported
anthropometric data with direct measures performed
by standardized personnel in a subsample of 3 756
female participants of the MTC.

Materials and methods

Study population and analytical sample

We included participants from the MTC in our cross-
sectional study. The MTC is a cohort study of 115 315
female Mexican teachers 25 years and older from twelve
economically and culturally diverse states in Mexico.
Participant selection, distribution of instruments and
data collection procedures for the MTC has been pre-
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viously described.!® Briefly, between 2006 and 2008,
eligible female teachers were identified through an
administrative database. A baseline self-administered
questionnaire was distributed to assess socio-demo-
graphic and reproductive characteristics, diet, lifestyle,
risk factors for chronic diseases and medical condi-
tions. Between 2007 and 2010, 3 913 study participants
from four study sites (Hidalgo, Jalisco, Mexico City
and Veracruz) underwent a clinical evaluation. These
women were a random sample of cohort participants
living in a 30 km radius from clinical sites stratified by
menopausal status.

All women with a baseline questionnaire who
participated in a clinical evaluation were eligible for
this analysis. We excluded participants for whom all
measured (n=80), or self-reported (n=70) anthropom-
etry or both (n=7) were unavailable. The final analytical
sample included 3 756 female teachers, who had direct
and self-reported anthropometric data on either weight
and height (n=3 413) or waist and hip circumferences
(n=3258). The median time from self-reported to direct
anthropometric measures was 11 months (inter-quartile
range 7-15).

This study was approved by the Research, Biosafety
and Ethics Committees at the National Institute of Public
Health, Mexico. All participants gave written informed
consent.

Anthropometric measures
Self-report

Participants reported their weight (kg), height (cm),
waist circumference (cm), and hip circumference (cm) on
the baseline questionnaire. They received a plastic mea-
suring tape (commercially available) and instructions to
measure their own waist and hip circumferences.

Direct measures

Anthropometry was performed by experienced per-
sonnel, previously standardized following Lohman’s
guidelines.!! Participants were barefoot and wearing
light clothing. Weight was measured to the nearest
0.1 kg with a digital scale (Tanita Corp., Japan), and
height to the nearest 0.1 cm with a stadiometer (Seca
Corp., Hanover, MD). Waist and hip circumferences
were measured standing, to the nearest 0.1 cm, using
a plastic measuring tape (commercially available):
waist at the midway between the lowest rib and the
iliac crest, and hip at the maximum circumference of
the buttocks.

267



ARTICULO ORIGINAL

Ortiz-Panozo E y col.

Table |
SOCIODEMOGRAPHIC CHARACTERISTICS
OF THE 3 756 WOMEN INCLUDED” IN THE ANALYSIS.
THE MEexicaN TeAcHERS’ CoHoRT, 2007-2010

Characteristic N %

Age at self-report, years

30-39 685 18.2
40-44 1109 29.6
45-49 954 254
50-72 1 008 268

Marital status

Single 612 163
Married or with a partner 2474 65.9
Divorced or separated 512 13.6
Widowed 112 3.0
Unknown 46 1.2

Indigenous language spoken (parent or self)

No 3367 89.6

Yes 351 9.4

Unknown 38 1.0
Rurality

Teaches at an urban school 3202 85.3

Teaches at a rural school 554 14.7
Education

Less than university degree 354 9.4

Bachelor’s degree 2 101 55.9

Graduate 353 9.4

Unknown 948 253

Number of durable assets

0-4 | 200 319
5 708 18.9
6-7 | 433 382
Unknown 415 11.0
Study area
Mexico City 879 234
Hidalgo 1 021 272
Jalisco 903 24.0
Veracruz 953 254

Time between self-reported and direct measures, months

2-6 763 20.3
7-12 | 450 38.6
13-19 I 543 41.1

a Complete information (self-reported and direct measures) in weight and
height or waist and hip circumferences

268

Statistical analysis

Body mass index (BMI) was calculated for direct and
self-reported measures, and participants were catego-
rized as normal weight (<24.9 kg /m?), overweight (25.0
t029.9 kg /m?) and obesity (=30.0 kg /m?).1>13 The linear
relationship between direct and self-reported anthropo-
metric measures was assessed by Pearson correlation
coefficients and their 95%CI and graphically explored
in scatterplots where regression lines and 95% predic-
tion limits were added. To explore non-linear relations
between direct and self-reported anthropometry, regres-
sion specification error (RESET) tests were performed,
the gain in R? from including higher-order terms to
the linear models was calculated and locally weighted
regression (lowess) curves were fitted.

Errors in self-reported anthropometry were esti-
mated by calculating mean differences of direct minus
self-reported measures and their 95%CI. Positive values
in that difference indicate underreporting, and negative
values, over-reporting. Errors in self-reported anthro-
pometry were further explored using Bland-Altman
plots.™* Predicted mean differences and 95% limits of
agreement as well as lowess curves were added to the
plots. To explore whether the magnitude of the errors
in self-reported anthropometry depend on the actual
measurement, the null hypothesis that the slope of
regression line in the Bland-Altman plot is zero was
tested. To identify factors associated with errors in
self-reported anthropometry, mean differences of direct
minus self-reported measures were adjusted by: age
(30 to 39, 40 to 44, 45 to 49 and 50 to 72 years); marital
status (single, married or with a partner, divorced or
separated, widowed and unknown); indigenous lan-
guage spoken (yes, no, unknown); rurality (teaching at
a rural/urban school); education (less than university
degree, bachelor’s degree, graduate and unknown);
number of durable assets at home: phone, car, computer,
vacuum cleaner, microwave oven, mobile and internet
access, categorized as 0 to 4, 5 (median), 6 to 7 assets
and unknown; study site; time between direct and
self-reported measures; and measured BMI categories.
Multiple linear regression models with dummy vari-
ables for the unknown categories were used to estimate
the multivariate-adjusted mean differences. To calculate
P,..q4 in ordinal variables with the unknown category,
values of that category were imputed to their respective
marginal median.

Misclassification that resulted from using self-re-
ported data was explored by comparing the prevalence
of overweight or obesity, obesity and abdominal obesity
(waist circumference>88 cm) as derived from direct and
self-reported measures.'*!315 Also, using direct mea-
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sures as the gold standard, sensitivity and specificity
of self-reported anthropometry and their 95%CI were
calculated.

In a sensitivity analysis, in order to attenuate the
effect of extreme values, all analyses were repeated in a
subsample defined as the 90% central of the distribution
of the errors of self-reported anthropometry for each
anthropometric measure. To explore the potential mis-
specification of regression models including variables
with the unknown category, complete-case analysis was
conducted.

All analyses were performed with the statistical
software Stata/SE 13.1.* The level of significance was
5%, two-tailed.

Results

Socio-demographic characteristics of participants are
shown in table I. The median (interquartile range) age
at baseline questionnaire was 45 (41, 50) years. Most
participants were married (65.9%). On average, 9.4%
spoke an indigenous language and had a university
education. With the exception of median age (45 vs. 44)
and the percentage of teachers who taught in a rural
school (14.7 vs. 25%), socio-demographic characteristics
of participants included in this analysis had a similar
distribution to that observed for all MTC participants.

Table II includes the correlations and mean dif-
ferences between direct and self-reported measures.
Pearson correlation coefficients between direct and
self-reported measures were above 0.80 for all anthropo-
metric measures, excepting waist circumference (r=0.78).
The linear fit of the relationship between direct and self-

*StataCorp., TX, USA

reported measures showed slopes ranging from 0.79 to
1.00 and R? from 61 to 87% for waist circumference and
weight, respectively (figure 1). RESET tests indicated
that for all anthropometric measures the linear approxi-
mation was not the correctly specified. However, only
amarginal gain (ranging from 0.0 to 2.2 percent points)
in R? from including quadratic or cubic terms in the lin-
ear model was found for all anthropometric measures.
Accordingly, in lowess curves, mild deviations from
linearity (larger errors of self-report) were observed in
the lowest values of waist and hip circumferences and
in both extremes of the distribution of height (figure 1).

Mean differences (95%CI) of direct minus self-
reported measures were 1.3 (1.2, 1.5) kg for weight; -2.2
(-2.3, -2.1) em for height; 1.3 (1.3, 1.4) kg/m? for BML;
1.8 (1.5, 2.0) cm for waist circumference; and 1.9 (1.7,
2.1) em for hip circumference. Bland-Altman analysis
further supported those results and showed that slopes
of regression lines were close to zero for all anthropo-
metric measures, except BMI (,=0.12), suggesting that
proportional bias would be an important issue only for
BMI. Lowess curves in general confirmed the results
from linear fit (figure 1).

In table Il multivariable-adjusted mean differences
of direct minus self-reported measures according to
participant’s characteristics are shown. Age was directly
associated with over-reporting of height and inversely
associated with underreporting of weight, BMI and
hip circumference (all P, ,<0.01). Mean differences of
direct minus self-reported anthropometric measures
were smaller in indigenous language speakers than in
non-speakers; however differences were statistically
significant only for waist circumference. Over-reporting
of height was larger in women teaching at a rural school
than in those teaching at an urban school. Education
and number of durable assets were directly associated

Table Il
MEAN DIFFERENCES AND PEARSON CORRELATION COEFFICIENTS BETWEEN DIRECT AND SELF=REPORTED
ANTHROPOMETRIC MEASURES. THE MEXICAN TEACHERS’ CoHORT, 2007-2010

) Direct Self-report Difference* ¥ Correlation
Anthropometric measure n
Mean SD Mean SD Mean 95%Cl r 95%Cl
Weight, kg 3413 68.8 12.7 67.5 1.9 1.3 12-15 0.93 0.93-0.94
Height,cm 3413 154.9 6.0 157.0 6.3 22 23--2.1 0.84 0.83-0.85
BMI, kg/m? 3413 28.7 5.0 274 4.5 1.3 1.3-14 0.89 0.88-0.90
Waist circumference, cm 3258 90.6 10.9 88.9 10.8 1.8 1.5-20 0.78 0.77-0.79
Hip circumference, cm 3258 105.5 10.2 103.6 10.4 1.9 1.7-2.1 0.83 0.82-0.84

* Difference was calculated as direct minus self-reported measures. Positive values indicate underreporting and negative values indicate over-reporting
* Due to rounding error, some mean differences do not match with the difference of the means shown in the table

salud piiblica de méxico [ vol. 59, no. 3, mayo-junio de 2017
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(continues...)

FIGURE |. PLOTS COMPARING DIRECT AND SELF=REPORTED ANTHROPOMETRIC MEASURES. A! WEIGHT, B: HEIGHT,
C: BMI, D: WAIST CIRCUMFERENCE, E: HIP CIRCUMFERENCE (SEE NEXT PAGE FOR D AND E). LEFT: LINEAR RE-
GRESSION ANALYSIS COMPARING DIRECT VS. SELF=REPORTED MEASURES. THICK SOLID LINE, FITTED LINEAR MODEL;
DASHED LINES, 95% PREDICTION LIMITS; THIN SOLID LINE, LOCALLY WEIGHTED REGRESSION (LOWESS) CURVE.
RIGHT: BLAND=ALTMAN PLOTS COMPARING DIFFERENCES OF DIRECT MINUS SELF=REPORTED MEASURES VS. THEIR
AVERAGE. THICK SOLID LINE, FITTED LINEAR MODEL; DASHED LINES, 95% LIMITS OF AGREEMENT; THIN SOLID LINE,

LOWESS CURVE. CIRC., CIRCUMFERENCE

with underreporting of weight (P, .<0.01) and waist

circumference (P ,<0.05). Women with increasing

number of durable assets showed larger underreporting
of hip circumference (P, =0.02). Time between direct
and self-reported measures was inversely associated

270

with over-reporting of height (P, ,<0.001) and BMI
(P, .,q=0-02), and directly but not statistically significant
with underreporting of waist circumference (P, =0.11).
Women who were overweight and obese, according to

measured BMI, showed larger differences between di-
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rect and self-reported measures (all P, ,<0.001, except participants of the MTC, which implies that women

hip circumference, P 0nq=0-02).

Prevalence of overweight and obesity estimated
with direct and self-reported measures, as well as sen-
sitivity and specificity of self-reported anthropometry,
are shown in table IV. Compared to the prevalence of
obesity calculated by direct measures, the prevalence
of obesity with self-reported data was nine percentage
points lower (33.2 vs. 24.1%). Sensitivity and specificity
of self-reported obesity and abdominal obesity were 66.5
and 97.0%, and 77.4 and 81.2%, respectively.

In sensitivity analyses, although magnitude of dif-
ferences and statistical significance were attenuated,
findings were similar to the main analysis. Noteworthy, in
complete-case analysis, the inverse relationship between
age and underreporting of BMI turned non-significant.

Discussion

This study showed a strong linear relationship between
measured and self-reported anthropometry in female

salud piiblica de méxico [ vol. 59, no. 3, mayo-junio de 2017

are ranked similarly with either measure. However,
systematic errors in self-reported anthropometry were
identified, namely over-reporting of height and under-
reporting of weight, BMI, and waist and hip circum-
ferences. Several characteristics of the participants
such as age, education and socioeconomic status were
associated with those errors —the main predictor be-
ing the measured BMI, as over-reporting of height
and underreporting of the remaining anthropometric
measures increased with rising BMI. Systematic errors
in self-reported anthropometry resulted also in lower
estimates of the prevalence of overweight and obesity,
compared to estimates derived from direct measures.
Correlations between direct and self-reported mea-
sures were higher for weight, height and BMI (0.93, 0.84
and 0.89, respectively) than for waist and hip circumfer-
ences (0.78 and 0.83, respectively). This was similar to
other studies which showed correlations ranging from
0.95 to 0.97 for weight, 0.91 to 0.98 for height, 0.92 to 0.97
for BMI, 0.74 to 0.89 for waist circumference and 0.62 to
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Table Il

MULTIVARIATE-AD]USTED MEAN DIFFERENCES® BETWEEN DIRECT AND SELF=REPORTED ANTHROPOMETRIC

MEASURES BY PARTICIPANT CHARACTERISTICS. THE MEXiICAN TEACHERS’ CoHoORT, 2007-2010

Weight, kg Height, cm BMI, kg/m? Waist circ., cm Hip circ.,cm
Characteristic n=3413 n=3413 n=34I3 n=3 |57 n=3 |57
AM SE AM SE AM SE AM SE AM SE
Age at self-report, years
30-39 1.8 0.2 -2.0 0.1 1.4 0.1 1.8 0.3 2.1 0.2
40-44 1.6 0.1 2.1 0.1 1.4 0.1 1.8 0.2 22 0.2
45-49 |.3¢# 0.1 2.2 0.1 13 0.1 1.9 03 1.7 0.2
50-72 0.7# 0.1 24 0.1 1.2¢ 0.1 1.5 0.3 1.4 0.2
P rend <0.001 0.01 0.01 0.42 <0.01
Marital status
Single 1.5 0.2 -2.0 0.1 1.4 0.1 1.6 03 23 03
Married or with a partner 1.3 0.1 22 0.1 1.3 0.0 1.8 0.2 1.8 0.1
Divorced or separated 1.2 0.2 -2.5% 0.2 1.4 0.1 1.7 03 1.6 0.3
Widowed 1.6 0.4 2.2 0.3 1.5 0.2 2.1 0.8 2.5 0.6
Indigenous language spoken parent or self
No 1.4 0.1 2.2 0.1 1.4 0.0 1.9 0.1 1.9 0.1
Yes 1.0 0.3 2.0 0.2 Il 0.1 0.8 0.4 1.5 0.4
Rurality
Teaches at an urban school 1.4 0.1 2.0 0.1 1.3 0.0 1.8 0.1 1.9 0.1
Teaches at a rural school 1.2 0.2 -2.54 0.2 1.4 0.1 1.5 0.4 1.7 0.3
Education
Less than university degree 0.9 0.2 2.3 0.2 1.2 0.1 1.2 0.4 1.3 0.3
Bachelor’s degree 1.2 0.1 2.1 0.1 1.3 0.0 1.6 0.2 1.9 0.1
Graduate 1.98 0.2 2.1 0.2 |.5% 0.1 2.6 0.4 1.9 0.3
Prend <0.01 0.5 0.05 0.04 0.14
Number of durable assets
0-4 1.2 0.1 24 0.1 1.3 0.1 1.4 0.2 1.7 0.2
5 0.9 0.2 2.1 0.1 Il 0.1 1.5 0.3 1.5 0.2
6-7 1.78 0.1 2.1 0.1 1.5 0.1 2.38 0.2 2.3 0.2
Prend <0.01 0.11 0.14 <0.01 0.02
Study area
Mexico City 13 0.2 2.4 0.2 1.4 0.1 0.7 0.3 13 0.3
Hidalgo Il 0.2 2.2 0.1 1.2 0.1 0.9 0.3 1.6 0.2
Jalisco 1.2 0.2 -2.8 0.1 1.5 0.1 3.0% 03 1.7 0.2
Veracruz 1.8 0.3 -1.48 0.2 1.2 0.1 2.78 0.4 308 0.4
Time between self-reported and direct measures, months
2-6 Il 0.3 -3.5 0.2 1.7 0.1 1.2 0.5 26 0.4
7-12 1.4 0.1 2.0 0.1 1.3 0.1 1.6 0.2 |.6* 0.2
13-19 1.4 0.2 -1.6% 0.1 1.28 0.1 2.1 0.2 1.9 0.2
Prend 0.59 <0.001 0.02 0.11 0.94
BMI categories
Normal weight -0.7 0.2 -1.7 0.1 0.2 0.1 0.8 03 1.6 0.2
Overweight 1.0 0.1 -2.04 0.1 I.1# 0.1 |.5¢ 0.2 1.8 0.2
Obesity 3.2% 0.1 -2.8¢ 0.1 2.5¢ 0.1 2.8¢ 0.2 2.2¢ 0.2
P <0.001 <0.001 <0.001 <0.001 0.02

trend

* Adjusted means are from linear regression models of the differences between direct and self-reported measures on all the characteristics shown. Difference
was calculated as direct minus self-reported measures. Positive values indicate underreporting and negative values indicate over-reporting

# P<0.05 for the difference vs. the first category
§ P<0.01 for the difference vs. the first category
# P<0.001 for the difference vs. the first category

AM, adjusted mean. Circ., circumference. SE, standard error of the adjusted mean
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Table IV
PREVALENCE OF OVERWEIGHT AND OBESITY AS CALCULATED FROM DIRECT AND SELF-REPORTED
ANTHROPOMETRY AND SENSITIVITY AND SPECIFICITY OF SELF=REPORT USING DIRECT MEASURES AS STANDARD.
THE MexicaN TeacHERS’ CoHORT, 2007-2010

. Prevalence, % Sensitivity* Specificity*
Variable n
Direct Self-report % 95%cCl % 95%Cl
Overweight or obesity 3413 762 67.5 84.4 83.0-85.8 86.6 84.0-88.8
Obesity 3413 332 24.1 66.5 63.7-69.3 97.0 96.2-97.6
Abdominal obesity* 3258 57.5 525 775 75.6-79.4 81.2 79.1-83.3

* Categories were defined with the same cut-off points for direct and self-reported measures

# Waist circumference>88cm

0.86 for hip circumference.!>>%? Although we provided
participants with a measuring tape and precise instruc-
tions for measuring their waist and hip circumferences,
difficulties for the participants or lack of compliance by
measuring those circumferences might be an explana-
tion for these results.

As found by others, women in this study showed a
trend to over-report their height, but to underreport the
rest of the anthropometric measures.>4%1¢18 The mean
differences of direct minus self-reported measures we
found (1.3 kg for weight, -2.2 cm for height and 1.3kg/
m? for BMI) were within the range for women in most
studies included in a systematic review published in
2007: 0.1 to 6.5 kg for weight, -0.1 to -5.0 cm for height,
and 0.0 to 2.2 kg/m? for BML* Our results were also
similar to those published more recently, between 2009
and 2014, in Hispanic women. In Hispanic menopausal
women, mean differences of direct minus self-reported
measures were 1.5 kg for weight, -2.5 cm for height and
1.4 kg/m2 for BML! While the errors in self-reported
weight we found were similar than those for Hispanic
women living in the United States and for Colombian
women,?! errors in self-reported height we found were
higher than those reported in the aforementioned
studies (0.6 to 1.2 cm). In our study, the possibility that
the errors in self-reported anthropometry correspond
partially to real changes in weight over time cannot
be disregarded. In a population-based cohort study,
weight gains ranging from 0.96 kg/year in African-
American women to 0.55 kg / year in White women were
reported.” However, based on our results of the non-
significant trend of over-reporting across the categories
of time between self-reported and direct measures, it is
unlikely that weight gain between measures explain the
systematic differences we found.
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Underreporting of weight, BMI, and hip circumfer-
ence decreased with increasing age, while over-report-
ing of height increased. These findings are consistent
with other studies where, compared to younger women,
women aged 60 to 65 reported weights closer to real
values.'”? The association between increasing age and
over-reporting of height was also observed in other
studies.!®182326 As age increases, time since last height
measurement might be longer. Authors argued that
the value of self-reported height might reflect height at
younger age, before a shrinkage due to osteoporosis.®
However because of the relatively young age of the
participants in our study, the contribution of osteopo-
rosis to over-reporting of height would be small, if any.
In general, more education and number of assets were
directly associated with underreporting of weight and
waist and hip circumferences. This could be due to
women with higher socioeconomic status having poorer
body appearance satisfaction. McLaren and colleagues
suggest that women with higher education might have a
higher risk of poor body appearance because they have
ahigher exposure to media, which might emphasize the
importance of an ideal physical appearance; have higher
exposure to health messages, which might inadvertently
cause body dissatisfaction through a focus on diet and
ideal weight; and have higher expectations on personal
development, including body image.?” Along these lines,
we found that self-reported waist circumference was
closer to real values in indigenous language speakers
against non-speakers.

The most important predictor of the systematic er-
rors in self-reported anthropometry was BMI derived
from direct measures. Comparing obese to normal
weight women, mean differences of direct minus self-
reported measures were 3.9 kg for weight, -1.1 cm for
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height, 2.3 kg /m? for BMI, 2.0 cm for waist circumfer-
ence and 0.6 cm for waist circumference. This is con-
sistent with other findings.!#5161823-2528-30 However,
since the correlation between direct and self-reported
measures was high (roughly 0.8 to 0.9), this error might
have little impact in analyses that use self-reported
data as continuous variables, or as multiple ordinal
categories. Standard deviations were similar between
direct and self-reported measures, which support the
hypothesis that errors in self-reported anthropometry
would only cause a shift in the distribution of anthro-
pometric variables. Thus, using self-reported measures
in regression models might have little impact in mea-
sures of association provided that they are included as
continuous or multiple ordinal categories independent
variables. Other authors suggest that the role of the real
BMI on bias in self-reported anthropometry could be
attenuated by the individuals’ perception of their own
weight. Individuals who described themselves as “too
heavy”, regardless of their measured BMI category, were
less likely to underreport weight, over-report height,
and be classified in a lower BMI category than their
real category.”? However, there could be misclassifica-
tion if self-reported measures were used as categorical
variables with few categories (e.g., normal, overweight
and obese), since values would be systematically farther
away from the real values for any given cutoff point. In
our study, sensitivity of self-reported obesity was 66.5%
and the prevalence of obesity estimated by self-reported
was nine percentage points lower than that estimated
by direct measures (33.2 vs. 24.1%). Small differences
between measured and self-reported BMI might trans-
late into larger differences in the prevalence of obesity.
The latter is especially true when the cutoff for obesity
is under a high-density area of the BMI distribution.
Therefore, caution is warranted when interpreting the
prevalence of overweight and obesity derived from
self-reported data.

The main strengths of this study are a large sample
size from both rural and urban populations; the avail-
ability of several participants’ characteristics, which
allowed for the assessment of the factors related to the
errors of self-reported anthropometry; and the stan-
dardization of measurement processes across settings.
Additionally the simultaneous evaluation of several
anthropometric indicators allows comparing directly
the validity between indicators.

An important limitation of this study is that direct
measures were made eleven months (median time)
after self-report. Thus, discrepancies between direct
and self-reported measures could be explained by real
changes in weight, waist or hip circumferences. Time
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between direct and self-reported measures was inde-
pendently associated with errors of self-reported height
and BML However, contrary to what was expected, er-
rors decreased with increasing time between measures.
This might indicate improvements in the processes of
collecting information over time. This is supported
by the fact that time between direct and self-reported
measures was longer in the study areas where clinical
evaluations were most recent, which also are the sites
where participants received a most recent release of the
baseline questionnaire. Women included in this analysis
were on average more educated and wealthier than the
Mexican average. Although that is likely to impact on
the generalizability of our results, we obtained estimates
of errors of self-reported anthropometry adjusted for
several contextual characteristics, including educa-
tion, rurality and socioeconomic status. Moreover, the
cultural and economic diversity of the sites included in
this study may help reflecting population differences
across Mexico.

These results suggest that self-reported anthropom-
etry is sufficiently valid for epidemiological purposes,
especially for the evaluation of association estimates
where anthropometric measures are evaluated as ex-
posure, outcome or adjusting variable in adult Mexican
women, and can be extended to populations of similar
characteristics. Moreover the measurement error model
estimates presented here can be incorporated in future
analyses to correct for this type of error. Differences
between direct and self-reported measures might cause
underestimation of the prevalence of overweight and
obesity, and should be considered in analyses that rely
on self-reported anthropometry.
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