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Background:

Methods:

Results:

Conclusion:

Self-reported weight and height are under- and over-reported, respectively, in epidemio-
logic studies. This tendency, which may adversely affect study operations, has not been
evaluated among subjects being enrolled into a weight-loss program.

Self-reported weight, height, and body mass index (BMI) were compared to measured
values in 97 overweight or obese (BMI>27.3) women being enrolled into a randomized,
controlled trial of two behavioral interventions for weight loss. The effects of demographic
factors, baseline weight, baseline height, and baseline BMI on weight and height reporting
were assessed.

There was a significant difference between measured and reported weight (mean differ-
ence=—3.751b, p=0.0001) and height (mean difference=+0.35 in., g=0.0007). The mean
difference between measured and reported BMI was —1.14 kg/m~ (p=0.0001). Unem-
ployed, retired, or disabled women were more likely to under-report their BMI than
employed women (p=0.001). Six percent of subjects who were initially considered eligible
for the study on the basis of the self-report were eventually excluded from the study
because they did not meet the inclusion criterion for BMI.

Obese women who seek weightloss assistance tend to under-report their weight and
over-report their height, suggesting that self-reported data are likely to be inaccurate.
Misreporting is apparently influenced by employment and disability and has the potential
to complicate recruitment of subjects for research studies.

Medical Subject Headings (MeSH): body mass index, body weight changes, weight
perception, weight loss (Am J Prev Med 2001;20(4):294-298) © 2001 American Journal of

Preventive Medicine

Introduction

besity is a public health threat throughout the
Odeveloped world and the subject of extensive

investigation.! Many studies use self-reported
weight and height, which, although more convenient
than objective measurement, may be inaccurate'; indi-
viduals tend to under-report weight and over-report
height.?~?

Two prior studies examined selfreporting among
participants in weight-loss programs and reached simi-
lar conclusions,'®!! but they looked only at the validity
of selfreporting 1 to 3 years after the weight-loss
intervention. In most studies to date, subjects were
uninformed about undergoing objective measure-
ments. Clinical trials that recruit subjects on the basis of
body mass index (BMI) may experience reduced effi-
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ciency, increased cost, and delays because of distorted
selfreporting. No published studies address this issue.
We, therefore, evaluated the validity of self-reported
weight and height among obese women during recruit-
ment into a randomized trial for weight loss.

Methods
Data Collection

Self-reported and measured weight and height data were
collected during screening for a 2-year weight-management
study for obese women that compared two behavioral inter-
ventions for sustained weight loss. The study was conducted
by the Yale Prevention Research Center (Derby, Connecti-
cut). Women from a primarily middle-class community lo-
cated in southwestern Connecticut were invited to partici-
pate. Women were required to be 30-65 years old, the
primary household member who purchased groceries and
prepared meals, and have a BMI 27.3=40. Self-reported
weight and height were collected through a telephone screen-
ing survey. Subjects responded to the following questions:
“What is your current weight?” and “What is your current
height?” Subjects who qualified on the basis of the telephone
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Table 1. Clinical characteristics of participants by obesity classification, based on measured body mass index

Overweight®

Class I obesity

Class II obesity

Class III obesity

(25 < BMI < 30) (30 = BMI =< 35) (35 < BMI =< 40) (BMI > 40)
Variable (n=11) (n=31) (n=26) (n=27)
Age (yr) 53.0 (SD=10) 48 (SD=10.50) 48 (SD=9.00) 45.8 (SD=9.03)

Waist/hip ratio

Systolic blood pressure
Reported weight (1b)
Measured weight (Ib)

Weight error® (Ib)

Reported height (in.)
Measured height (in.)

Height error® (in.)

Reported BMI (kg/m?)
Measured BMI (k§/ m?)
)

BMI error (kg/mk
BMI error (%)

0.82 (SD=0.05)
124.00 (SD=10.80)

166.91 (SD*=13.39)

167.18 (SD=10.11)
—0.27 (SD=4.60)
64.09 (SD=2.02)
63.95 (SD=1.87)
0.14 (SD=0.41)
98.54 (SD=1.08)
98.77 (SD=0.69)
—0.24 (SD=0.69)
—0.88 (SD=2.36)

0.84 (SD=0.11)
123.50 (SD=15.30)
187.20 (SD=15.80)
188.70 (SD=14.00)
~1.56 (SD=5.68)
64.29 (SD=2.12)
64.31 (SD=2.14)
—0.02 (SD=0.93)
31.82 (SD=1.88)
32.12 (SD=1.34)
—0.30 (SD=1.27)
—0.93 (SD=3.90)

0.85 (SD=0.06)
123.90 (SD=12.5)
917.70 (SD=19.70)
993.6 (SD=19.30)
—6.52 (SD=0.20)
64.80 (SD=2.19)
64.40 (SD=2.06)
0.33 (SD=1.04)
36.40 (SD=2.30)
37.90 (SD=1.36)
—1.50 (SD=1.90)
—3.96 (SD=5.0)

0.85 (SD=0.05)
127.40 (SD=13.80)
951.70 (SD=25.10)
957.80 (SD=25.90)
—5.20 (SD=10.10)
65.32 (SD=2.63)
64.40 (SD=2.89)
0.94 (SD=0.92)
41.40 (SD=2.45)
43.80 (SD=2.75)
—92.19 (SD=2.15)
—5.03 (SD=4.66)

“Based on classification developed by the International Obesity Task Force.
"Error = reported value — measured value.
BMI, body mass index; SD, standard deviation.

Table 2. Classification of mean weight discrepancies by BMI* and demographic variables (where weight discrepancy =
reported weight — measured weight)

Mean weight discrepancy Mean height discrepancy Mean BMI discrepancy

Discrepancy + SD

Discrepancy = SD

Variable n n (in.) n  Discrepancy = SD
BMI
Overweight (25 = BMI > 30) 11 —0.27 = 4.56 11 0.14 = 0.41 11 —0.23 = 0.69
Class I obese (30 = BMI = 35) 31  —1.56 *5.77 33 —0.02+0.93 31  —0.30 = 1.27
Class II obese (35 = BMI = 40) 26  —6.52 *10.23" 26 0.33 = 1.04 27 —1.50 * 1.88"
Class III obese (BMI > 40) 25 —5.15*9.86 25 0.94 + 0.92" 26 —2.19 * 2.15"
Employment level
Employed or self-employed 66  —2.73 +8.35 66 0.23 £ 0.64 67 —0.77 = 1.54
Not employed (homemakers and retired) 21 —5.43 £9.15 21 0.69 = 1.56 21 —1.91 £248
Unemployed or disabled 6 —9.21 *6.70 6 0.58 £ 1.35 6 —249 *1.01°
Education
= High school degree 36  —3.74 £9.79 36 0.31 = 0.96 36 —1.29 £1.61
= Some college 59  —3.77 £5.99 59 0.43 + 1.02 59  —1.05 * 1.99
Marital Status
Married 60 —3.18*8.2 60 0.30 = 0.82 60 —0.93 + 154
Divorced/separated 18  —3.01 =6.78 18 0.46 * 1.47 18 —1.19 £ 229
Widow 6 —4.04=*3.12 6 0.21 £0.74 7 —1.79 = 3.12
Never married/living arrangement 7 —8.18 £16.6 7 1.04 = 0.77 6 —2.16*1.66
Income
<$26,000 16 —4.32 = 6.62 16 0.39 = 1.39 16 —1.38 =2.26
$26,000-50,000 26 —5.82*9.64 26 0.73 = 0.92 26 —1.93 = 2.03¢
$51,000-75,000 23 —0.16 £ 4.76 23 0.20 = 0.98 23 —-0.32*1.15
>$75,000 22 —5.09 £ 11.22 22 0.15 £ 0.70 22  —1.06 = 1.75
Refused to answer 6  —2.46 =557 6 0.00 = 0.32 6 —0.45=*=1.17
e
30-39 21  —351 *5.82 21 0.23 +1.15 21 0.93 + 1.58
40-49 28 —3.48 + 7.89 28 0.20 = 0.66 28 —0.84 * 1.34
Over 49 42 =370 £10.19 42 0.57 £ 1.05 42 —1.42 = 2.26

“BMI, body mass index (kg/mQ).
"Significantly different from overweight women ($<0.05).
“p < 0.05 compared to employed/self-employed women.

4p < 0.05 compared to $51,000-75,000 income range.

SD, standard deviation.
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Table 3. Classification of mean weight discrepancies by BMI* and demographic variables”

Mean weight Mean height Mean BMI
discrepancy = SD discrepancy = SD discrepancy = SD

Variable n (Ib) (in.) (kg/m?)
BMI

Overweight (25 = BMI > 30) 11 —0.27 = 456 0.14 + 0.41 —0.23 * 0.69

Class I obese (30 = BMI = 35) 31 —1.56 £ 5.77 —0.02 +0.93 —0.02 = 1.27

Class II obese (35 = BMI = 40) 26 —6.52 = 10.23° 0.33 = 1.04 —1.50 = 1.88

Class IIT obese (BMI > 40) 27 —5.156 * 9.86 0.94 = 0.92° —2.19 = 2.15°
Employment Level

Employed or self-employed 66 —2.73 £ 8.35 0.23 = 0.64 —0.77 = 1.54

Not employed (homemakers and retired) 21 —5.43 + 9.15 0.69 = 1.56 —1.91 = 2.48

Unemployed or disabled 6 —9.21 £6.70 0.58 = 1.35 —2.49 * 1.01¢
Education

=High school degree 36 —3.74 £9.79 0.31 = 0.96 —1.29 = 1.61

=Some college 59 —3.77 £ 5.99 0.43 + 1.02 —1.05 * 1.99
Marital Status

Married 60 —3.18 £ 82 0.30 = 0.82 —0.93 = 1.54

Disvorced/separated 18 —-3.01 £6.78 0.46 = 1.47 —1.19 £ 2.29

Widow 6 —4.04 = 3.12 0.21 = 0.74 -1.79 £ 3.12

Never married/living arrangement 7 —8.18 = 16.6 1.04 = 0.77 —2.16 = 1.66
Income

<$26,000 16 —4.32 * 6.62 0.39 = 1.39 —1.38 £ 2.26

$26,000-50,000 26 —5.82 * 9.64 0.73 = 0.92 —1.93 * 2.03¢

$51,000-75,000 23 —0.16 = 4.76 0.20 = 0.98 —0.32 + 1.15

>$75,000 22 —5.09 = 11.22 0.15 = 0.70 -1.06 = 1.75

Refused to answer 6 —2.46 = 5.57 0.00 = 0.32 —0.45 * 1.17
Age

30-39 21 —3.51 + 5.82 0.23 = 1.15 0.93 = 1.58

40-49 28 —3.48 + 7.89 0.20 + 0.66 —0.84 = 1.34

Over 49 42 —3.70 £ 10.19 0.57 = 1.05 —1.42 £ 2.26

“BMI, body mass index (kg/mQ).

"Discrepancy = reported — measured value.

“Significantly different from overweight women (p < 0.05).
4p < 0.05 compared to employed/self-employed women.
€p < 0.05 compared to $51,000-75,000 income range.

SD, standard deviation.

screening were scheduled for a physical examination within 2
weeks and were informed that they would be objectively
measured. Physical examination included measurements of
blood pressure, pulse rate, height, weight, and hip and waist
circumferences. Weight and height were measured without
shoes and with only undergarments, with subjects standing
erect and facing the examiner. All measures were performed
by trained members of the research team, using identical
methods and calibrated equipment.

Analysis

Data were entered into a database (Microsoft Excel 1997,
Microsoft Corporation, Redman, WA) by a data manager,
rechecked for coding errors, and analyzed by using SAS
(Statistical Analysis Software, Version 6.12, SAS Institute,
Cary, NC). Obesity was based on the International Obesity
Task Force guidelines.!?

Self-reported and objective measures were compared, using
paired ¢ tests. One-way analysis of variance was conducted to
assess the effect of demographic and clinical variables on
discrepancies. Post-hoc comparisons of mean weight, height,
and BMI differences by demographic and clinical variables

were performed, using the Duncan multiple-range test with
Bonferroni-corrected p values. The all-possible regressions
procedure was used for model selection to assess which
demographic and clinical variables were predictive of misre-
porting. The R” values of models with Mallow’s C,, statistics
close to p+1 (where p=number of parameters in the model)
were used as the criteria for model selection. Alpha was two-
tailed and set at 0.05.

Results

Of 254 women initially interviewed by telephone, 125
appeared eligible on the basis of self-reported weight
and height. Ninety-seven (77.6%) chose to enroll, of
whom 78 were truly eligible at examination. Of the 97
women, one was determined to be an extreme outlier
(with a weight discrepancy of 93.5 Ib), and one did not
provide selfreported information. These data points
were excluded from the analysis.

Demographic and clinical characteristics for the 95
women are presented in Table 1. Subjects under-
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Figure 1. Plot of body mass index (BMI) discrepancy vs measured BMI.

reported weight by an average of 2.07% (—3.75 1b, 95%
confidence interval [CI]=-5.78 to —2.04, p=0.0001)
and their height by 0.56% (0.35 in., 95% CI=0.15 to
0.55, p=0.0007). Under-reporting of weight increased
with increasing measured weight (r=—0.27, p=0.0079).
There was no correlation between weight discrepancy
and age or measured height.

Classifications of the mean weight differences by
clinical and demographic factors are presented in
Table 2. In multiple regression modeling, no associa-
tion emerged between demographic and clinical fac-
tors and weight misreporting, with the overall (fully
loaded) model explaining only 7% of the variation in
weight discrepancy. In subgroup analysis, height dis-
crepancy among women with Class III obesity was
greater than that among less overweight women
(<<0.01) (Table 3).

Mean difference between reported BMI and mea-
sured BMI was —1.14 kg/m*® (p=0.0001, 95%
CI=—-0.77 to —1.51). Under-reporting of BMI in-
creased with measured BMI (r =—0.49, p=0.0001; Fig-
ure 1). Women not employed (homemakers and re-
tired) were more likely to under-report BMI ($<<0.05),
as were women with household income between
$26,000 and $50,000 compared with income between
$51,000 and $75,000 (p<<0.05). There were no differ-
ences in BMI reporting according to age, marital status,

income, or educational attainment. In multiple regres-
sion modeling, employment, measured BMI, and in-
come explained 30% of the variation in BMI
discrepancy.

Of subjects who had been deemed eligible through
telephone screening, 6% were disqualified after their
weight and height were measured. All of these disqual-
ified subjects had a calculated BMI based on self-
reported height and weight of <40 but were found to
have a BMI >40 on examination.

Discussion

We report an average 2% (3.75 1b) and 0.56% (0.35 in.)
discrepancy between reported and measured weight
and height, respectively, among women at enrollment
into a weight-loss study. Under-reporting of weight and
over-reporting of height were greater among more-
obese than less-obese women ($<<0.05), consistent with
studies that examined self-reported weight and height
among former participants in weightloss pro-
grams.'®!"! Weight, height, and BMI discrepancies re-
lated to employment status, but our study failed to find
significant associations of misreporting with other de-
mographic variables, perhaps because of a relatively
small sample size and limited statistical power. Prior
studies with larger samples have reported associations
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with age, gender, income, and employmentQ; however,
findings have not been consistent.>?

Subjects may not have known their current weight or
height, or they may have reported values measured
some time before the telephone interview. However,
nearly 90% of the women had attempted to lose weight
at least five times in the past, and all the women were
actively seeking weight-loss strategies at the time of
recruitment. Interest in weight loss would suggest
awareness of current weight. Previous studies have
attempted to keep subjects unaware that their reported
weight and height would be confirmed through mea-
surement.>!*!* We informed subjects that they would
be measured and weighed at their screening visit, which
should have mitigated any willful misreporting.

Misreporting of BMI by a modest 1.14kg/m® on
average may have limited clinical implications, but it
has important implications for research studies that use
specific BMI criteria for enrollment. Six percent of our
sample was disqualified because of misreporting,
whereas subjects that fell below the eligible BMI range
by self-report may have been qualified if measured. This
situation could have compensated for the loss of sub-
jects at the higher end of the eligibility range.

Limitations of this study include restriction to over-
weight or obese women. We did not determine when
subjects had last measured weight or height. We did not
ask subjects whether reported weight and height were
self-measured with the use of a bathroom scale or at a
physician’s office. Commonly used home scales may
have under-measured weight, especially in overweight
subjects. We could only measure the effect of misre-
porting on recruitment among subjects with BMI at the
upper limit. Subjects disqualified because they reported
a BMI slightly less than 27.3 (our lower limit of eligibil-
ity) may have been eligible if they had undergone
objective measurements, but this is speculative.

In summary, this study provides useful data regarding
the degree of under-reporting of BMI among over-
weight women and its correlation with degree of obe-
sity. Evidence that subjects informed they will be objec-
tively measured nonetheless under-report BMI is novel.

Our findings suggest that during recruitment of sub-
jects on the basis of BMI, the eligibility range for
self-reported measures should be truncated at the
upper end, and extended slightly at the lower end, to
maximize enrollment of eligible subjects and to reduce
time and expense in evaluating ineligible subjects.

The authors are sincerely grateful to Mrs. Jennifer Ballard for
assistance in preparing the manuscript.
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