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Validity of Self-reported Height, Weight, Body Mass Index, and Waist

Circumference in Iranian Adults

Abstract

Context: The validity of self-reported anthropometric indices has been examined in previous
studies in different populations. Aims: The aim of our study was to evaluate the validity of self-
reported height, weight, body mass index (BMI), and waist circumference (WC) for the first
time in middle-age staffs of Isfahan University of Medical Sciences. Settings and Design: In
this cross-sectional study, a total of 171 men and women were selected from staffs of Isfahan
University of Medical Sciences, Isfahan, Iran. Methods and Materials: Technician- and
self-reported measurements of height, weight, and WC were collected from all participants. BMI
was calculated by dividing weight in kg by height in meters squared. Overweight and obesity
were defined as BMI >25-<29.9 and >30 kg/m?, respectively. Abdominal obesity was defined as
WC >94 and >80 cm in men and women, respectively. Statistical Analysis: Independent #-test,
chi-square, Pearson and intraclass correlation coefficients (ICCs), as well as Kappa measurements,
were used. Results: Fifty and 19 percentages of the study population were overweight and obese,
respectively. Self-reported height (r = 0.83, P < 0.001, ICC =0.89, 95% confidence interval (CI):
0.85-0.92), weight (r = 0.95, P < 0.001, ICC = 0.979, 95% CI: 0.971-0.98), BMI (r = 0.70,
P < 0.001, ICC = 0.81, 95% CI: 0.74-0.86), and WC (r = 0.60, P < 0.001, ICC = 0.71, 95% CI:
0.51-0.81) were highly correlated with actually measured ones. Approximately 80% and 65% of
individuals who were defined as overweight and obese, respectively, based on actually measured
data were correctly diagnosed as overweight and obese, respectively, based on self-reported
data. The Kappa coefficients for different categories of weight situation and abdominal obesity
were 0.59 and 0.32, respectively. Fifty-seven percent of participants who were diagnosed with
abdominal obesity based on actually measured data were correctly diagnosed with abdominal
obesity based on self-reported data. Also, approximately 48% and 69% of men and women,
respectively, who were diagnosed with abdominal obesity based on actually measured data were
correctly diagnosed with abdominal obesity based on self-reported ones. Conclusions: We found
that self-reported data of anthropometric measures are reasonable in middle-age staff of Isfahan
University of Medical Sciences. Nevertheless, self-reported data on WC should be cautiously
relined on, in particular, among men.
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Introduction In large-scale population-based
studies, the use of self-reported data of
anthropometric measures is common.

a ) . ) However, the validity of these measures
Height, ~ weight, ~waist circumference should be investigated before their

(WC), and hip circumference .are.thc? most  yse in disease prediction. Assessment
popularly used anthropometric indicators  jf  (he precision  of  self-reported
in both medical field and research. These anthropometric indicators in adults has

indicators are used as screening measures  reyealed inconsistent findings in different

Anthropometric measurements are an
important part of nutritional assessments.

in human health and can also be considered
as strong predictors for several chronic
conditions. Earlier investigations have
used these measurements to predict the
risk of cardiovascular disease, diabetes,
hypertension, and some types of cancers.!!
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countries. Several studies, in particular,
in western nations, suggested relatively
good correlations between self-reported
measurements and the actually measured
values!>?; however, other studies in China,
Italy, the Netherlands, and North America
represented that self-reported weight and
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height did not supply partly valid data compared with
the actually measured ones.[*’! The bias in self-reported
anthropometric data might be influenced by sex, age,
actual body size, sociodemographic characters, and
ethics.’® Some studies have shown that both men and
women tended to underreport their weight and overreport
their height.l>7-11 In addition, both genders tended to
underreport their waist and hip circumferences.l” Khunti
et al. reported that the mean WC, based on self-reported
data, was 6.8 cm lower than actually measured values in
the UK population.l'? Lim et al. reported high correlation
coefficients between self-reported values of waist and hip
circumferences and the measured ones.!'’]

To the best of our knowledge, no information is available
about the validity of self-reported anthropometric measures
in the Middle East. As the dietary intakes, body size, and
sociocultural norms in this part of the world is different
from those in other regions, the assessment of self-reported
anthropometric measures in this region should be examined
before the application in epidemiologic studies. Considering
the growing number of epidemiologic studies in this
region, this study was performed to assess the validity of
anthropometric indicators, including height, weight, body
mass index (BMI), and WC, in a group of middle-age staff
of Isfahan University of Medical Sciences.

Subjects and Methods
Subjects

This cross-sectional study was conducted on a subgroup
of randomly selected adult people, working in Isfahan
University of Medical Sciences, Isfahan, Iran. The sample
size of the study was calculated based on the formula
provided by previous studies.'"! According to this paper,
a sample size of 100 is good for validation studies.!'*
Convenience random sampling method was used to select a
total of 171 men and women aged 25-63 years (mean age:
57 years) from May to June 2011. At first, we randomly
selected three main buildings, out of 7, in the campus
of Isfahan University of Medical Sciences. Then, based
on levels of each building, 2 or 3 floors were randomly
chosen. Finally, all staff on the selected floors were
requested to participate in the study. We did not include
pregnant women as well as those who were on a specific
diet and those who had attended a nutrition clinic recently
to start a weight loss diet. All participants completed the
written informed consent forms before data collection.
The study protocol was approved by the Medical Ethics
Committee of Isfahan University of Medical Sciences,
Isfahan, Iran.

2

Assessment of anthropometric measures

After collection of socio-demographic information,
participants were requested to recall their weight,
height, WC. This information was recorded by a trained
interviewer. Then, another trained interviewer immediately
measured the exact amounts of these indicators based on
standard protocols. Weight was measured using a Seca
digital scale (Seca 700, Germany) to the nearest 500 g
in light clothing without shoes. Height was measured in
a standing position using a tape measure to the nearest
0-5 cm in standing position without shoes while shoulders
touching the wall and individuals were looking straight
forward. We computed BMI by dividing weight (kg)
by height (m) squared (kg/m?). The middle point of the
narrowest area of the waist was considered WC.IS1 All
measurements were performed three times and the average
of three measurements was recorded as the final estimate.

Assessment of other variables

Respondents were requested to complete forms that
included some data on age, gender, and other demographic
variables.

Statistics

Mean values of self-reported and actually measured
data were compared using independent ¢-test. Pearson
correlation coefficient was used to evaluate the correlation
between the self-reported values and the measured ones.
The reliability of the quantitative data was evaluated using
intraclass correlation coefficient (ICC) and nominal data
using the Kappa coefficient. Participants were categorized
in terms of BMI into three groups: BMI <25 kg/m?, 25<
BMI <30 kg/m? and BMI >30 kg/m? This classification
was done to determine the accuracy of self-reported data
in the identification of people with obesity and abdominal
obesity. As suggested cut-off points for WC by NCEP-ATP
IIT (102 for men and 88 cm for women) were reported
inappropriate for Iranians,'®! IDF suggested cut-off points
(94 cm for men and 80 cm for women) were used in
this study.'”!¥1 Chi-squared test was used to examine the
distribution of abdominally obese people based on reported
and actually measured values. Statistical analyses were
performed using the Statistical Package for the Social
Sciences (SPSS) software package (version 18, SPSS Inc.,
Chicago, IL). P <0.05 was considered significant.

Results

The characteristics of the study population are shown
in Table 1. Mean age and BMI of participants were
40.06 + 7.7 years and 26.26 + 3.7 kg/m?, respectively. Fifty
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percent of the study population were overweight and 19%
were obese, respectively.

Table 2 illustrates means and standard deviations (SD) of
actually measured and self-reported weight, height, BMI,
and WC. In the whole population, mean self-reported WC
was significantly lower than actually measured values
(86.5 = 11.5 vs. 909 + 9.8, P < 0.001). There were
no significant difference in mean BMI (259 £ 4.6 vs.
26.2 £ 3.7, P = 0.19), weight (72.3 = 13.6 vs. 72.8 + 13.4,
P = 0.72), and height (166.90 = 11.04 vs. 166.1+ 8.7,
P = 0.48) comparing self-reported and actually measured
values. The same point was seen in males and females,
separately. Mean self-reported WC in men was significantly
lower than actually measured values (89.35 + 12.1 wvs.
94.02 + 8.7, P = 0.003). There were no significant
difference in mean BMI (26.70 £ 4.9 vs. 26.75 + 3.44,
P =0.92), weight (77.9 = 12.4 vs. 78.4 + 12.2, P = 0.79),
and height (171.4 £ 11.3 vs. 171.0 £ 6.9, P = 0.75) in men
comparing self-reported and actually measured values.
For females, mean self-reported WC was significantly
lower than actually measured values (82.14 = 9.06 vs.
85.98 +£ 9.4, P = 0.02). There were no significant difference
in mean BMI (24.86 + 4.03 vs. 25.47 + 4.08, P = 0.39),
weight (63.6 = 10.6 vs. 64.1 + 10.3, P = 0.79), and height

(160.2 + 6.01 vs. 158.9 + 5.54, P = 0.19) comparing self-
reported and actually measured values in females.

Correlation coefficients between self-reported data and
actually measured ones are provided in Figure 1. Self-
reported height (r = 0.83, P < 0.001), weight (r = 0.95,
P <0.001), BMI (r = 0.70, P < 0.001), and WC (r = 0.60,
P < 0.001) were highly correlated with actually measured
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Figure 1: Correlation coefficients for self- reported data with measured ones

Table 1: General characteristics of participants (n=171)

Gender P
Men (n=103) Women (n=68) Total (n=171)

Age (Mean+SD) 40.2+8.86 39.845.92 40.06+7.70 0.85
BMI (Mean+SD) 26.7+3.4 25.4+4.08 26.26+3.74 0.03
BMI Categories (1 (%))

<25 kg/m? 33(32.4) 31(47.7) 64 (38.3) 0.11
25-29.99 kg/m? 55(53.9) 29 (44.6) 84 (50.3)

30< kg/m? 14 (13.7) 5(7.7) 19 (11.4)

P values were obtained from an independent Student’s ¢ test or y? test, where appropriate. BMI: Body mass index

Table 2: Mean and standard deviation of measured and self-reported weight, height, derived body mass index, and
waist circumferences data

Measured data Self-reported data Difference® (95% CI) pr

Female (n=68)

Weight (kg) 64.1£10.3 63.6£10.6 -0.47 (-4.10, 3.14) 0.79

Height (cm) 158.9+£5.54 160.2+6.01 1.28 (-6.67-3.25) 0.19

Body mass index (BMI) (kg/m?) 25.47+4.08 24.86+4.03 -0.60 (-2.01, 0.79) 0.39

Waist circumferences (cm) 85.98+9.4 82.14+9.06 -3.84 (-7.21, -0.46) 0.02
Male (n =103)

Weight (kg) 78.4+12.2 77.9+12.4 -0.45 (-3.84,2.94) 0.79

Height (cm) 171.0+£6.9 171.4+11.3 0.41 (-2.19, 3.02) 0.75

Body mass index (BMI) (kg/m?) 26.75+3.44 26.70+4.9 -0.05 (-1.23, 1.11) 0.92

Waist circumferences (cm) 94.02+8.7 89.35+12.1 -4.66 (-7.69, -1.63) 0.003
Total (n=171)

Weight (kg) 72.8+13.4 72.3£13.6 -0.51(-3.42,2.39) 0.72

Height (cm) 166.1+8.7 166.9+£11.04 0.75 (-1.37, 2.88) 0.48

Body mass index (BMI) (kg/m?) 26.2+3.7 25.944.6 -0.28 (-1.19, 0.63) 0.19

Waist circumferences (cm) 90.9+9.8 86.5+11.5 -4.38 (-6.78, -1.97) <0.001

“Measured - self reported data. *Independent Student’s ¢ test
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ones. In gender stratified analyses, there was a good
correlation between self-reported and actually measured
height in males (r = 0.75, P < 0.001) and females (r = 0.89,
P < 0.001). This was also the case for weight [in males:
r=10.94, P < 0.001 and in females: r = 0.94, P < 0.001],
BMI [in males: 0.56, P < 0.001 and in females: r = 0.93,
P < 0.001], and WCs [in men: 0.51, P < 0.001 and in
females: r = 0.67, P < 0.001).

Table 3 provides ICCs between self-reported data and
actually measured ones. We found relatively high ICCs for
weight (0.979, 95% confidence interval (CI): 0.971— 0.98),
height (0.89, 95% CI: 0.85-0.92), BMI (0.81, 95% CI:
0.74-0.86), and WC (0.71, 95% CI: 0.51-0.81). The same
findings were obtained when data were analyzed by gender.

The percentage of individuals with different weight status
based on actually measured and self-reported data are
shown in Figure 2. In the whole population, 80% and
65% of participants who were diagnosed with overweight
and obesity, respectively, based on actually measured data
were correctly diagnosed with overweight and obesity,
respectively, based on self-reported data. In gender-
stratified analysis, we found that 80% and 67% of men
and 80% and 60% of women, who were diagnosed with
overweight and obesity, respectively, based on actually
measured data were correctly diagnosed with overweight
and obesity, respectively, based on self-reported ones.

Figure 3 shows the percentage of individuals with
abdominal obesity based on actually measured data who
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Figure 2: Percentage of individuals with different weight situations
based on actually measured data who were correctly diagnosed based
on self-reported data (n = 171). Normal weight (<25 kg/m?), Overweight
(25-29.99 kg/m?), Obese (30 < kg/m?)

were correctly diagnosed with abdominal obesity according
to self-reported data. Fifty-seven percent of participants
who were diagnosed with abdominal obesity according
to actually measured data were correctly diagnosed with
abdominal obesity according to self-reported data. Also,
47% and 69% of men and women, respectively, who were
diagnosed with abdominal obesity according to actually
measured data were correctly diagnosed with abdominal
obesity according to self-reported ones.

The Kappa coefficients for the concordance of weight status
(normal weight, overweight, and obesity) obtained from
self-reported data and actually measured data were 0.59
(P < 0.001) in the whole population. The corresponding
estimate in females was 0.61 (P < 0.001) and in males
was 0.57 (P < 0.001). With regard to abdominal obesity,
the Kappa coefficients were 0.32 (P < 0.001) in the
whole population; 0.19 (P < 0.001) in females; and 0.45
(P <0.001) in males.

Discussion

Due to the linkage of obesity with several chronic diseases,
the trend of obesity needs to be consistently monitored in
national surveys. In this study, we investigated the validity
of self-reported data on height, weight, BMI, and WC for
the first time in middle-age staff of Isfahan University of
Medical Sciences. We found good correlations between
self-reported anthropometric data and the actually
measured ones. These findings suggest that self-reported
anthropometric data can be relied on among literate
government employees in Iran. Nevertheless, for abdominal
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Figure 3: Percentage of individuals with abdominal obesity based on
actually measured data who were diagnosed with abdominal obesity based
on self-reported data (n = 171)

Table 3: Intra-class correlation coefficients (ICCs) for self-reported data with measured ones

Intra-class correlation coefficient

Female ICC (95% CI)

Male ICC (95% CI) Total ICC (95% CI)

Weight (kg)

Height (cm)

Body mass index (BMI) (kg/m?)
Waist circumferences (cm)

0.96 (0.94-0.98)*
0.93 (0.85-0.96)*
0.95 (0.90-0.97)*
0.76 (0.53-0.87)*

0.97 (0.95-0.98)*
0.80 (0.70-0.86)*
0.69 (0.54-0.79)*
0.61 (0.35-0.76)*

0.979 (0.971-0.98)*
0.89 (0.85-0.92)*
0.81 (0.74-0.86)*
0.71 (0.51-0.81)*

*P<0.001. ICC: intraclass correlation coefficient; CI: confidence interval

4
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obesity, especially in men, the correlation between self-
reported and actually measured data was not so strong and
needs to be further examined in large samples. It should
be considered that our findings were based on a relatively
small sample size, compared with similar studies done in
the world.®1? A large sample size in future studies might
accurately reflect the validity of these indicators based on
self-reported data.

We found that the correlations between actually measured
and self-reported data were higher for weight (r = 0.95,
ICC = 0.979) and height (r = 0.83, ICC = 0.89) than for
BMI (r = 0.70, ICC =0.81) and WC (r = 0.60, ICC =0.71).
This finding was in line with other studies, in which higher
correlations were reported for weight (r = 0.93) and height
(r = 0.84) than for WCs (r = 0.78).l")

The correlation between self-reported height and
measured values was high (r = 0.83, ICC =0.89) both in
males (r = 0.75, ICC =0.80) and females (r = 0.89, ICC
= 0.93) in this study. The corresponding figure in Mexico
was 0.84. In Thai and Japanese population, the researchers
reported a correlation of 0.94 and 0.95, respectively, for
height.['*2 Several studies have stated that both men
and women usually overreport their height.**!) In our
study, participants overreported their height at the level
of 0.80 cm. Lee et al. found that Korean men reported
their height as 0.41 cm higher than actual values.? In a
systematic review, it was reported that in 27 studies, out
of 29, men tended to overreport their height at the level
of 0.1 to 5 cm. In two small studies, men underestimated
their height at the level of 0.7 to 1.3 cm.*® Women
also tended to overreport their height in various studies,
varying from 0.6 to 2.2 cm.!'>2°24 [t seems that short
people tend to be looked taller and this tendency is more
common in men. Also, older people report their height
taller. Merrill ef al. reported that as people aged (older
than 50 and 60 years in men and women, respectively),
they get more likely to overreport their height.””>! Height
loss occurs during the ageing process. Adults generally
lose about 1 cm every decade after they get older than
40 years.?

People in this study underreported their weight at
the level of 0.5 kg, however, this difference was not
significant statistically. The difference between self-
reported weight and measured values were varied
from -0.1 to -2.7 kg in previous investigations.?”*!
However, in some studies, participants overreported their
weight from 0.3 to 0.6 kg.['>?2! People, who are taller
and thinner, tend to overreport their weight. There was
also a gender difference in weight self-reporting in some
previous studies. Men tend to overreport while women
tend to underreport their weight.[?>28

Our findings revealed a good correlations between self-
reported BMI and measured ones in whole population
(r = 0.93, ICC = 0.81) and in females (r = 0.70, ICC =
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0.95). However, the same correlations in men was not so
high (r = 0.56, ICC = 0.69). In addition, 80% and 67% of
men and 80% and 60% of women, who were diagnosed
with overweight and obesity, respectively, based on actually
measured data were correctly diagnosed with overweight
and obesity, respectively, based on self-reported ones.
This finding was in line with previous investigations.!
Underreporting of weight along with overreporting of height
can result in underestimation of BMI. Based on the
abovementioned points, this underestimation could be
larger in women than that in men. BMI is considerably
overestimated in men largely due to their overreported
weight.?2

Although a significant correlation was seen between
self-reported WC and measured ones in our study,
subjects underreported their WC at the level of 4.38 cm.
Females and males underreported their WC at the level
of 3.84 and 4.66 cm, respectively. In addition, we found
that 52.1% of men and 30.6% of women who were
abdominally obese were not correctly diagnosed based
on self-reported data. This finding indicates that self-
reported data for WC might require further examination
and cannot be strongly relied on, in particular, among
men. Consistent with our study, Khunti et al. reported
that the participant’s self-reported WC was 6.8 cm lower
than the measured ones.!'?! However, some studies have
suggested that self-reported WC is a valid method for
determining abdominal obesity.['>1*?1 It must be kept
in mind that in cohort studies with a long duration of
follow-up, repeated anthropometric measurements during
a time interval make the people aware of their health
condition and actual values of their anthropometric
measurements.>%

This was the first investigation to evaluate the validity of
self-reported anthropometric measurements in Iran. As
large-scale cohort studies are initiating in the country, the
usage of valid self-reported indicators in these surveys
could help saving time and money. However, there are
some limitations that should be taken into account. The
first limitation is our small sample size. This study was
conducted on 171 people working in Isfahan University
of Medical Sciences. Larger sample size reveals better
and more precise relationship, especially for BMI and
WC. Second, we used a convenience sampling method
in this study, which may not include different categories
of age. Third, it must be noted that people in our survey
were middle-aged adults. Therefore, the findings cannot
be generalized to all age groups, including children and
elderly people. Fourth, people working in a medical
university are more likely to be aware of their health
condition. Therefore, extrapolating these findings should be
done cautiously. Fifth, the study population had sedentary
jobs, which might influence the findings. Sixth, we did not
collect information about the health status of participants in
detail. Seventh, weight was measured using a scale to the

5



Aminianfar, et al.: Validity of self-reported anthropometric measurements

nearest 500 g, which might be considered as an additional
limitation.

In conclusion, we found that self-reported data on
anthropometric measures are reasonable in middle-age staff
of Isfahan University of Medical Sciences. Nevertheless,
self-reported data on WC should be cautiously relined on,
in particular among men. This method of assessment, if
applied in large-scale epidemiologic studies among literate
government employees, might provide acceptable data
compared with the actually measures values. This will
minimize costs in epidemiological studies.
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