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Abstract

Objective: To assess the extent of error present in self-reported weight data in the
Women’s Health Initiative, variables that may be associated with error, and to
develop methods to reduce any identified error.

Design: Prospective cohort study.

Setting: Forty clinical centres in the USA.

Participants: Women (n 75330) participating in the Women’s Health Initiative
Observational Study (WHI-OS) and women (n 6236) participating in the WHI
Long Life Study (LLS) with self-reported and measured weight collected about
20 years later (2013-2014).

Results: The correlation between self-reported and measured weights was 0-97.
On average, women under-reported their weight by about 21b (0-91kg). The
discrepancies varied by age, race/ethnicity, education and BMI. Compared with
normal-weight women, underweight women over-reported their weight by 3-861b
(1.75kg) and obese women under-reported their weight by 4-181b (1-:90kg) on
average. The higher the degree of excess weight, the greater the under-reporting
of weight. Adjusting self-reported weight for an individual’s age, race/ethnicity
and education yielded an identical average weight to that measured.

Conclusions: Correlations between self-reported and measured weights in the Keyword
WHI are high. Discrepancies varied by different sociodemographic characteristics, Accuracy
especially an individual’s BMI. Correction of self-reported weight for individual Validation

characteristics could improve the accuracy of assessment of obesity status in
postmenopausal women.

Self-reported weight
Measured weight

Self-reported weight and height are frequently used to
calculate BMI to quantify overweight and obesity in epi-
demiological studies, because of the ease and efficiency in
gathering the information through questionnaires or
interviews. However, self-reported values are associated
with limitations such as social desirability bias, difficulties
with recall or limited access to scales for weight assess-
ment. Thus, it remains important to assess the extent of
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error present in self-reported data before applying these
measures in epidemiological studies.

Most previous studies have reported that adults tend to
underestimate their body weight'. The discrepancy
between self-reported and measured weights has been
shown to vary by sociodemographic characteristics of the
respondent (e.g. sex, weight, race/ethnicity, age) . For
example, compared with normal-weight women, obese
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women were found more likely to under-report their
weight and underweight women more likely to over-
report their weight”™”. Regarding sex and ethnic differ-
ence in reporting body weight, results from previous
studies have not been consistent”'°'?. Findings have
also been conflicting regarding the impact of age on
reporting errors. Some studies reported that the difference
in actual v. self-reported weight by BMI appeared to
increase with age”*'”. Stommel and Schoenborn repor-
ted a U-shaped association which suggested that younger
and older respondents were more likely to underestimate
their weight than respondents aged 42-55 years”. Other
studies reported that age had no influence on the accuracy
of predicted v. measured weight'>'®. A US study using a
nationally representative sample also reported that non-
Hispanic Black and Mexican-American women were more
likely to overestimate their weight compared with their
non-Hispanic White counterparts; and women with higher
education level or higher annual income were more likely
to underestimate their weight than their counterparts”.
To our knowledge, all but one of the previous studies''®
used cross-sectional data. A cross-sectional design is
unable to distinguish whether age differences in accuracy
of self-reporting weight remain stable over time.

In the Women’s Health Initiative Observational Study
(WHI-OS), each woman’s weight was measured at enrol-
ment (1993-1998) and collected again at year 1 by self-
reported questionnaire. In a subset of women who
participated in the WHI Long Life Study (LLS), both mea-
sured and self-reported weight were collected about
20 years later between 2013 and 2014. We used the
WHI-OS data as a primary data set to assess the extent of
error present in the self-reported data among post-
menopausal women, examining the relationships of the
difference between self-reported and measured weights
with BMI and other individual characteristics. We further
examined whether correction for self-reported v. clinic
measured weight was influenced by sociodemographic
characteristics of respondents. We analysed the sub-cohort
data (LLS) collected about 20 years later to assess whether
the discrepancy between self-reported and measured
weight changed over time.

Methods

Women’s Health Initiative

The WHI was designed to address the major causes of
morbidity and mortality in postmenopausal women"®.
Details of the scientific rationale, eligibility requirements
and baseline characteristics of the participants in the WHI
have been published elsewhere'**®. Briefly, a total of
161808 women aged 50-79 years were recruited from
forty clinical centres throughout the USA between 1 Sep-
tember 1993 and 31 December 1998. The WHI includes
both clinical trial (CT) and observational study (OS)
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components. Participants in the OS included 93676
women who were screened for the CT but were ineligible
or unwilling to participate, or who were recruited through
a direct invitation for the OS. The study was approved by
institutional review boards at all forty clinical centres and
at the coordinating centre. All participants in WHI gave
written informed consent.

All participants (93676 women) in the WHI-OS were
considered as a primary data set for these analyses. We
excluded women with missing values for measured or self-
reported weight (7 7749) and women with prevalent
cancer other than non-melanoma skin cancer at baseline
(n 10194) because cancer diagnosis is commonly asso-
ciated with weight loss which may occur many years after
diagnosis, if cancer recurs. Since there is a one-year gap
between self-reported and measured weight for the WHI-
OS data, we also excluded women with weight change
beyond 5 sp (1 326). These observations were considered
outliers or extreme values which may occur due to illness
experience during the one-year gap. Finally, 75336
women remained in the primary data analysis. Further, we
did a sensitivity analysis by excluding an additional 3191
women who were diagnosed with cancer, diabetes or
CVD (including myocardial infarction, coronary revascu-
larization and stroke) during the first year of follow-up.

In addition, we performed a separate analysis on 6596
women in the WHI enrolled in the LLS, who had both self-
reported and measured weight collected about 20 years
later (2013-2014). Women in the WHI-OS made up 20 %
of the LLS cohort (72 1269). The remaining 80 % of the LLS
were from the WHI-CT. We excluded women with missing
values of self-reported or measured weight (72 318) and
women with extreme values (difference between self-
reported and measured weight during 2013-2014 beyond
5 sp; m 42). Finally, 6236 women remained in the sec-
ondary data analysis.

Weight measurement and discrepancy estimation
Weights were measured in the WHI-OS women at baseline
during clinic visits by trained research staff using stan-
dardized protocols that included measurement on
balance-beam scales with light clothing and removal of
shoes. Weights for the LLS were measured in 2013-2014 in
the homes of participants by trained personnel using the
same standardized protocol and portable balance-beam
scales. Self-reported weight at year 1 and in LLS in 2013—
2014 was collected by answering the mailed survey
question, “‘What is your current weight (in pounds)? Dis-
crepancy between self-reported and measured weight was
calculated by subtracting measured weight from self-
reported weight.

Characteristics of reported weight discrepancy
Based on a review of relevant weight estimation literature,
we considered potential characteristics that might
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influence the relationship between measured and self-
reported body weight. These characteristics included age
(in years) at enrolment or during 2013-2014, measured
weight (at baseline and 2013-2014) and other socio-
demographic factors at baseline: race/ethnicity (American
Indian or Alaskan Native; Asian or Pacific Islander; Black
or African-American; Hispanic/Latino; non-Hispanic
White; and other), education (high school or less; some
college/technical training; college or higher), smoking
status (never; former; current), alcohol intake (non-drin-
ker; past drinker; current and <7 drinks/week; current and
>7 drinks/week), history of hormone therapy use (none;
oestrogen alone; oestrogen plus progestin; mixed, i.e.
oestrogen alone and oestrogen plus progestin), total
energy intake, total Healthy Eating Index (HED-2005
score, physical activity, marital status, family income, and
history of diabetes, hypertension and CVD. Total energy
intake was derived from the FFQ in the WHI. Total
HEI-2005 score was a measure of diet quality that assesses
conformance to the 2005 Dietary Guidelines for Amer-
icans. Physical activity was determined by asking partici-
pants how often they were currently participating in
different types of physical activities (mild; moderate;
strenuous or very hard exercise) and the frequency (from
never to >5 d/week) and duration (<20 min; 20-39 min;
40-59 min; >1h) of each exercise session.

Statistical analysis

First, we plotted the linear relationship between self-
reported weights and measured weights (Fig. 1) and the
Bland-Altman difference plot®* to examine visually the
agreement between measured and self-reported weights.
In the Bland-Altman difference plot, we used measured
weight as a standard measurement to plot the difference
between self-reported and measured weights against the
measured weight (Fig. 2).

Second, multiple linear regression was used to examine
any potential influence of sociodemographic, lifestyle and
health characteristics on the difference between self-
reported and measured weights separately for WHI-OS
data at baseline and year 1 and for LLS data collected
during the 2013-2014 follow-up.

We then built two linear statistical prediction models
based on the WHI-OS data with measured weight as the
dependent variable and self-reported weight and other
sociodemographic characteristics as predictors. One
model was adjusted for only age, race/ethnicity and edu-
cation (simple adjustment modeD); the other was adjusted
for all significant sociodemographic determinants includ-
ing age, race/ethnicity, education, smoking, alcohol, total
energy intake, physical activity, income, hypertension and
diabetes (full model). We used the prediction models to
correct the self-reported weight and assessed whether the
corrections improved the estimates of obesity status in the
population. Further, we applied the same statistical model
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built from WHI-OS data to self-reported weight LLS data
20 years later to test the durability of the adjustment model.

In addition, we performed another analysis to build and
validate our model within the same data set (WHI-OS). We
randomly split the sample into two half samples (50:50).
We used one of them as a training set to build the model
and used the independent half as a test set to validate
the model.

Finally, we also compared measured weights at both
baseline and year 1 in the WHI-CT to examine whether the
weight differences over time may be real, due to the one-
year gap between measured and self-reported weight in
the WHI-OS data.

Results

Agreement between self-reported and measured
weights

The correlation between self-reported and measured
weights was very high (r=0-97; Fig. 1). However, indivi-
dual variability in discrepancy between measured and
self-reported weights was sometimes large (Fig. 2). The
Bland—-Altman plot showed an inverse association between
weight discrepancy and measured weight. That is, the
higher the measured BMI, the more likely the weight was
under-reported (Fig. 2).

Discrepancy between self-reported and measured
weights

On average, in the WHI-OS data, women under-reported
their weight by about 21b (0-91kg; 95% CI 1-96, 2:07 1b).
Compared with normal-weight women, obese women
were more likely to under-report their weight and
underweight women were more likely to over-report
(Table 1). Older and more educated women were more
likely to under-report their weight than younger women.
American Indian/Alaskan Native and Black/African-
American women appeared to have the greatest under-
estimation, followed by non-Hispanic White women,

400
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Self-reported weight at year 1 (Ib)

100 200 300 400

Measured weight at baseline (Ib)

Fig. 1 (colour online) Relationship between self-reported and
measured weights*, with an overall regression line (——),
among 75336 women participating in the Women’s Health
Initiative Observational Study (WHI-OS). *11b=0-454 kg
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Difference between self-reported
weight at year 1 and measured
weight at baseline (Ib)

100 200 300 400
Measured weight at baseline (Ib)
Fig. 2 (colour online) Bland—Altman difference plot between
self-reported and measured weights®, with an overall
regression line (——), among 75336 women participating in
the Women’s Health Initiative Observational Study (WHI-OS);
( ) represents the line of no difference. *11b=0-454 kg

Hispanic/Latino women and Asian/Pacific Islander
women. By analysing the subset of LLS data collected
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20 years later, we observed similar patterns to WHI-OS
data (results not shown). Women under-reported their
weight on average by 2:361b (1-07 kg) in the LLS data.

Relationships of sociodemograpbic factors with
weight discrepancy between self-reported and
measured weights

The multivariable-adjusted model based on the WHI-OS
data showed that greater under-reported weight was
associated with higher measured BMI, older age, higher
education, previous smoking, alcohol consumption, lower
reported energy intake, higher reported physical activity,
greater family income and having no history of hyper-
tension or diabetes, relative to referent groups. An indi-
vidual’'s BMI status was the strongest predictor for the
magnitude and direction of discrepancies. Although all
race/ethnicity groups under-reported their weight, Asian/
Pacific Islander, Black and Hispanic women under-
reported less relative to White women in the

Table 1 Mean and sp for measured weight, self-reported weight and weight difference (self-reported minus measured weight) by socio-
demographic factors, based on data at baseline and year 1 among 75336 women participating in the Women’s Health Initiative Obser-

vational Study (WHI-OS)*

Measured weight at baseline Self-reported weight at year 1 Weight difference
(Ib)t (Io)t (Io)t
N Mean SD Mean SD Mean sD

Overall 75336 155-68 3314 153-67 32-30 —2.01 817
Age at screening (years)

50-59 24255 158-97 35-63 157.22 34.99 -1.75 8-89

60-69 33362 156-71 32-89 15462 31.92 -2-09 8-02

70-79 17719 14923 28.92 147-00 27-89 -2:24 7-36
Race/ethnicity

American Indian or Alaskan Native 302 165-63 35-93 163-01 35-15 —2-63 11-38

Asian or Pacific Islander 2262 127.57 23-.74 127.08 23-22 -0-49 5.53

Black or African-American 5262 17576 38-98 173-58 37-89 -2-19 9.76

Hispanic/Latino 2525 15326 30-60 151.82 29.72 -1.44 855

White (not of Hispanic origin) 63942 155-11 32.02 153.04 3123 -2.07 8.05

Other 1043 153-34 33-24 151-18 32:27 -2-16 8-65
Education

High school diploma or less 15432 15942 34-99 157.71 34-11 -1.71 8:48

Some college/technical training 27206 157-59 33.96 155-40 3312 -2-19 847

College graduate or more 32117 15223 31.08 150-22 30-26 -2.01 773
Smoking status

Never smoked 38005 154-16 32-59 152-18 31-64 -1.98 7-95

Past smoker 31864 157.79 33-60 155-68 32-93 -2-11 8-29

Current smoker 4471 153-21 33-01 151.60 3212 -1-61 9.02
Alcohol intake

Non-drinker 8070 155.96 36:19 154.07 35-30 -1.89 8-44

Past drinker 13625 162.07 37-56 160-12 36-73 -1.95 9-29

<1 drink/month 8609 16226 36:19 160-20 3537 —2.06 876

<1 drink/week 15176 156-36 32-39 154-40 31-49 -1.96 8.07

1 to <7 drinks/week 19718 151.05 2877 149.02 27-.87 -2.08 745

>7 drinks/week 9676 14876 26-84 146-55 26-12 -221 719
History of hormone therapy use

Never 28997 159-19 35-83 156-90 34.82 -2-29 8:57

Oestrogen alone use 23570 156-23 32-09 154.20 31.31 -2.03 8-09

Oestrogen plus progestin use 17971 150-56 30-06 148-90 29-44 -1.66 7-79

Mixed 4798 150-98 29.04 149-33 28-67 -1.65 7-33
Rank for total energy intake (quartile)

Q1 18816 150-98 31-56 148-93 30-68 —2.05 819

Q2 18817 152.22 30-86 150-32 30-08 -1.90 8.04

Q3 18817 154-89 3147 152.97 30-67 -1.92 7-84

Q4 18817 164-59 36-55 162-41 35-67 -2-18 8-57
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Table 1 Continued

Measured weight at baseline Self-reported weight at year 1 Weight difference

(Ib)t (Ib)t (Io)t
N Mean SD Mean SD Mean SD

Rank for Healthy Eating Index-2005 score (quartile)

Q1 18816 163-35 37-29 161.04 36-34 —2-31 8:94

Q2 18817 156-37 32.92 154-30 32.02 —2.08 8-21

Q3 18817 15290 30-82 151-00 29.98 -1-89 775

Q4 18817 150-06 29-44 148-28 28-89 -1.78 7-69
BMI (kg/m?)

Underweight (<18-5) 907 101-89 1012 105-25 12.04 3-36 8-31

Normal (18-5-24-9) 30884 131-10 1366 130-60 14.33 —-0-50 5.57

Overweight (25-0-29-9) 25856 15703 14.64 154.84 15-92 -219 7-56

Obesity | (30-0-34-9) 11362 184-46 1653 180-51 18-80 -3:95 9.98

Obesity I (35-0-39-9) 4062 21251 1897 207-05 22-16 -5.47 1239

Extreme obesity Il (>40-0) 2265 250-66 32.93 243.73 35-32 —-6-93 15.29
Moderate to strenuous physical activity >20 min (categorical)

No activity 9588 16813 3947 166-11 3873 —2.03 973

Some activity of limited duration 28220 158-41 34-33 156-36 33-31 -2.06 8-21

2 to <4 episodes/week 13948 154-62 31.21 152.62 30-29 -1.99 7-92

>4 episodes/week 22748 147-61 2714 145.65 26-54 -1.96 7-47
Marital status

Never married 3375 159-62 38-88 157-67 38.07 -1.96 8.97

Divorced or separated 11468 159-46 36-06 157-48 35.23 -1.98 8-99

Widowed 12553 155.72 33-36 153-65 3231 -2.07 806

Presently married 46393 154-49 31.79 152-48 31.00 —2.01 7-89

Marriage-like relationship 1232 153-63 30-94 151-51 30-37 -212 8.95
Family income

<$US 20000 10285 161-81 37-69 159.76 36-82 -2.05 919

$US 20000-34 999 16 156 158-48 34.04 156-61 3312 —-1-88 824

$US 35000-49999 14260 156-77 33-29 15471 32-38 —2-06 826

$US 50000-74 999 14492 154.07 3176 15211 30-87 -1.96 7-95

$US 75000-99999 6889 152.17 2978 150-08 29.04 -2-09 7-88

$US 100000-149 999 5064 149-62 28-89 147-34 28-21 -2:28 7-67

>$US 150000 2835 146-66 26-12 144.31 25.59 -2:34 672
Hypertension ever

No 50419 150-85 30-03 148-98 29.27 -1.87 771

Yes 24323 165-53 36-78 163-21 35-89 -2-32 9-01
Diabetes ever

No 71449 154-49 32.22 152-51 31-40 -1.98 805

Yes 3817 17792 4118 17529 40-27 —2:63 10-12
CVD ever

No 60039 154.76 32-62 152.78 3179 -1-99 8.04

Yes 13669 159.55 34.97 157-42 3412 -214 865

*The total number does not always sum to 75336 due to missing data.
111b=0-454kg.

multivariable model (Table 2). LLS data after 20 years
showed similar patterns, although some of the character-
istics became non-significant due to the small sample size
(Table 3). By analysing a subset of women who had data
in both WHI-OS and LLS (2 1269), we did not observe a
significant difference in self-reported weight v. measured
weight in the sub-cohort (results not shown).

Assessment of obesity status based on measured,
uncorrected and corrected self-reported weights
Table 4 shows the average value of corrected weight was
155-681b (70-6kg; identical to that of the measured
weight), regardless of adjusting by the simple model or the
full model. Without adjustment, the proportion of obesity
based on the self-reported weight was 21-34 %, about 2%
lower as compared with clinic measured weight. After
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correction by the simple model, the estimated proportion
of obese status was closer to the proportion by measured
weight (22-85 and 23-48 %, respectively). Compared with
the simple adjustment model including age, race/ethnicity
and education, additional adjustment for more socio-
demographic characteristics did not improve the assess-
ment of obesity status further (Table 4).

Finally, we applied the simple adjustment model built
from WHI-OS data to self-reported weight in LLS data
between 2013 and 2014. We observed that the corrections
for self-reported weight biases by the simple model
improved estimates of obesity status (Table 5). Similarly,
we assessed obesity status based on measured, uncor-
rected and corrected self-reported weights in a training
sample (a random half of WHI-OS participants) and test
sample (the remaining half; Table 6). The results show that
correction for self-reported weight by a few individual
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Table 2 Relationships of sociodemographic factors with weight
difference (self-reported weight at year 1 minus measured weight at
baseline) among 75336 women participating in the Women’s
Health Initiative Observational Study (WHI-OS)*

Baseline and year 1 (N'75 336)

Coefficient 95% ClI
BMI (kg/m?)t
Underweight (<18-5) 383 331, 4.36
Normal (18-5-24-9) Ref.
Overweight (25-0-29-9) -1.95 -2.08, —1-82
Obesity | (30-0-34-9) —4.04 -4.22, —-3-86
Obesity Il (35-0-39-9) -5-83 -6-10, —5-56
Extreme obesity Il (>40-0) -7-53 -7-89, -7-18
P for trend <0-0001
Age (years)
50 to <60 Ref.
60 to <70 —0-50 —-0-64, —0-37
>70 years -1.00 -1.17, -0-83
P for trend <0-0001
Race/ethnicity (%)
White Ref.
American Indian/Alaskan Native -0-21 -1-11, 0-69
Asian/Pacific Islander 0-52 017, 0-86
Black/African-American 0-67 0-43, 0-90
Hispanic 0-65 0-33, 0-98
Other —-0-08 -0-57, 0-40
Education
High school diploma or less Ref.
Some college/technical training -0-57 -0-73, —0-41
College graduate or more -0-61 -0-78, —0-44
P for trend <0-0001
Smoking
Never smoker Ref.
Former smoker 0-16 0-03, 0-28
Current smoker 0-02 -0-23, 0-28
Alcohol intake
Non-drinker Ref.
Past drinker 0-18 —0-05, 0-40
<1 drink/month 017 -0-07, 0-42
<1 drink/week 0-02 -0-20, 0-24
1 to <7 drinks/week -0-33 —-0-55, —-0-11
> 7 drinks/week -0-67 —0-93, —-0-41
Prior hormone therapy use
Never Ref.
Oestrogen alone 0-06 —-0-08, 0-20
Oestrogen plus progestin 0-24 —-0-01, 0-48
Mixed 0-24 —-0-01, 0-48
Rank for total energy intake (quartile)
Q1 Ref.
Q2 0-31 0-15, 0-47
Q3 0-46 0-29, 0-62
Q4 0-64 0-47, 0-80
P for trend <0-0001
Rank for Healthy Eating Index-2005 score (quartile)
Q1 Ref.
Q2 0-06 -0-10, 0-23
Q3 015 -0-02, 0-32
Q4 015 —-0-02, 0-32
P for trend 0-06
Moderate to strenuous physical activity >20 min (categorical)
No activity Ref.
Some activity of limited duration -0-48 -0-66, —0-29
2 to <4 episodes/week -0-56 -0-77, -0-34
> 4 episodes/week -0-93 -1-13, =073
P for trend <0-0001
Marital status
Married Ref.
Widowed 0-33 —-0-14, 0-80
Separated/divorced 0-24 -0-23, 0-71
Never married 0-34 -0-18, 0-86
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Table 2 Continued

Baseline and year 1 (N 75 336)

Coefficient 95% Cl

Family income

<$US 20000 Ref.

$US 20000-34 999 0-05 -0-15, 0-26

$US 3500049999 -0-25 -0-47, -0-03

$US 50000-74 999 -0-36 -0-58, -0-13

$US 75000-99 999 -0-62 -0-89, —-0-34

$US 100000-149999 -0-91 -1.22, -0-60

>$US 150000 -1.06 -1.42, -0-70

P for trend <0-0001
Hypertension

No Ref.

Yes 043 0-30, 0-56
Diabetes

No Ref.

Yes 0-36 0-09, 0-63
CVvD

No Ref.

Yes 0-02 -013, 0-17

Ref., referent category.
*All variables were adjusted for all the other variables in the table.
1BMI was based on measured weight.

characteristics (age, race/ethnicity and education)
improved the accuracy of assessment of obesity status in
postmenopausal women.

Table 3 Relationships of sociodemographic factors with weight
difference (self-reported weight minus measured weight during
2013-2014) among 6236 women participating in the Women’s
Health Initiative Long Life Study (LLS)*

2013-2014 (N 6236)

Coefficient 95% Cl
Current BMI (kg/m?)t
Underweight (<18-5) 3.08 112, 5.03
Normal (18-5-24-9) Ref.
Overweight (25-0-29-9) -1.81 -2.35, —-1.28
Obesity | (30-0-34-9) —3:60 —4.25, —2.96
Obesity Il (35-0-39-9) -5-86 -6-77, —4.95
Extreme obesity Il (>40-0) —-891 -10.07, -7-74
P for trend <0-0001
Current age (years)
<70 Ref.
70 to <75 -0-88 —1-64, —0-11
75 to <80 —-1.21 —-2-00, —0-42
80 to <85 —1-40 —-2.22, -0-59
>85 -2:09 -3-00, -1-19
P for trend <0-0001
Race/ethnicity (%)
White Ref.
American Indian/Alaskan Native -
Asian/Pacific Islander -
Black/African-American 0-96 0-36, 1-56
Hispanic 0-55 -013, 1-23
Other -
Education
High school diploma or less Ref.
Some college/technical training -0-34 -0-94, 0-26
College graduate or more -077 -141, -0-12
P for trend 0-02

Ref., referent category.
*All variables were adjusted for all the other variables in the table.
1BMI was based on measured weight.
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Table 4 Association between self-reported weight and distribution of overweight and obesity at year 1 among 75 336
women participating in the Women’s Health Initiative Observational Study (WHI-OS)

Self-reported
Measured weight weight at year 1

Corrected self-reported weight by Corrected weight by a full

at baseline (Ib)* (Ib)* a simple adjustment model (Ib)*,+ adjustment model (Ib)*,

Overall (mean) 155-68 153.67 155-68 155-68
Obesity status (%)

Underweight 1-20 1.25 0-85 0-85

Normal 41.00 43-59 40-67 40-69

Overweight 3432 3382 35-64 3561

Obesity 2348 21-34 22-85 2285
*11b=0-454 kg.

tAdjusted for age, race/ethnicity and education.

FAdjusted for all significant sociodemographic determinants, including age, race/ethnicity, education, smoking, alcohol, total energy

intake, physical activity, income, hypertension and diabetes.

Table 5 Applying the simple model based on Women’s Health Initiative Observational Study (WHI-OS) data to self-
reported weight in the Women’s Health Initiative Long Life Study (LLS) data between 2013 and 2014

Measured Self-reported Corrected self-reported weight
weight (Ib)* weight (Ib)* by a simple model (Ib)*,t
Overall (mean) 15827 155.91 158-30
Obesity status (%)
Underweight 1.25 1.22 075
Normal 30-90 34-06 30-61
Overweight 36-47 35-66 37-32
Obesity 31.38 29.06 31.32
*11b=0-454 kg.

1Model included age, race/ethnicity and education built from WHI-OS data.

Sensitivity analysis

A sensitivity analysis that excluded 3191 women who were
diagnosed with cancer, diabetes or CVD during the first
year of follow-up showed similar results. For example, in
the sensitivity analysis, the correlation between self-
reported and measured weights was the same (»=0-97).
On average, women under-reported their weight by
1.921b (0-87 kg). Compared with normal-weight women,
underweight women over-reported their weight by 3-83 1b
(1-74kg) and obese women under-reported their weight
by 4-091b (1-86 kg) on average.

Further, we compared measured weights at both base-
line and year 1 in the WHI-CT to examine whether the
weight differences over time may be real, due to the one-
year gap between measured and self-reported weights in
the WHI-OS data. We observed an average of 0-461b
(0-21 kg) reduction in weight between baseline and year 1
in the WHI-CT.

Discussion

In this large prospective study, we observed that on
average postmenopausal women were relatively accurate
in reporting body weight, with an average underestimate
of weight of 2Ib (0-91kg). The discrepancy between
self-reported and measured weights varied by socio-
demographic, lifestyle and health characteristics. An indi-
vidual’s BMI status was the strongest predictor for the
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magnitude and direction of the discrepancy. Compared
with women of normal weight who have no or negligible
bias in self-reported weight, women who were under-
weight were more likely to over-report their weight, and
obese women were more likely to under-report their
weight. The higher the BMI or higher the degree of obe-
sity, the greater the underestimation of weight. Despite the
modest bias on average, self-report led to underestimate
the prevalence of obesity by 2%. A simple adjustment
method (adjusting for age, race/ethnicity and education)
to the self-reported weight improved the accuracy of
assessment of obesity status in the population when using
individual self-report data.

Our data confirmed the previously reported findings
that in general women tend to underestimate their weight,
especially women who are obese. Our data also showed
that underestimation of weight was slightly associated with
increasing age, which supports evidence from most pre-
vious studies”319,

Regarding race/ethnicity difference in reported biases,
our data show that without adjustment, American Indian/
Alaskan Native and Black/African-American women
appeared to have the greatest underestimation of body
weight, followed by non-Hispanic White women, His-
panic/Latino women and Asian/Pacific Islander women.
However, the multivariable-adjusted model showed that
non-Hispanic White and American Indian/Alaskan Native
women had greater under-reporting of their weight than
Asian/Pacific  Islander, Black/African-American  or

(1-3)
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Table 6 Assessment of obesity status based on measured, uncorrected and corrected self-reported weights in a training sample (a
random half of Women’s Health Initiative Observational Study (WHI-OS) participants) and test sample (the remaining half)

Measured Uncorrected self-reported Corrected self-reported weight
weight (Ib)* weight (Ib)* by a simple model (Ib)*, T
Training sample (N 37 668)
Overall (mean) 155-80 153-80 155-80
Obesity status (%)
Underweight 119 1.22 0-82
Normal 40-98 43-69 40-82
Overweight 34.22 33:60 35.37
Obesity 2361 21.49 22.99
Test sample (N 37 668)
Overall (mean) 155.56 153-53 155-54
Obesity status (%)
Underweight 1-21 1.28 0-87
Normal 41.01 43-49 40-56
Overweight 34.-42 34.04 35.87
Obesity 2335 2119 22.70
*11b=0-454 kg.

1tModel included age, race/ethnicity and education built from training sample.

Hispanic/Latino women. The difference for Black/African-
American women before and after adjustment is likely due
to the fact that this group had higher BMI than the other
groups. Previous findings regarding race/ethnic differ-
ences have not been consistent™''? For example,
Johnson et al® reported that the disparity in under-
estimation was greater in European-Americans than
African-Americans in males, but not in females. Gillum and
Sempos'? reported that Hispanic-Americans had the
highest underestimation relative to other race/ethnicity
groups. Some studies have reported that self-reported
weight was greater than measured weight for US His-
panic/Latino populations™” or reported no difference
between Hispanic White and non-Hispanic White
women*?. Reasons for discrepancies across race/ethnic
groups are not fully elucidated, but this may reflect less
frequent self-monitoring of weight and/or lower access to
or visits to medical practitioners that would generally
include weight measurements, or it could reflect cultural
differences in notions of ideal body size (or acceptance of
lower or higher BMD).

Our data showed that greater under-reported weight
was associated with higher education, alcohol consump-
tion, lower total energy intake, more physical activity and
higher family income, relative to referent groups. These
findings may be explained by social desirability, which is a
desire to conform to perceived societal norms. When
using self-reported measures, people have a tendency to
overestimate desirable traits and underestimate undesir-
able ones. Studies have shown that social desirability score
was significantly correlated with the discrepancy between
self-reported and measured body weights after adjusting
for actual weight in women®.

Strengths of our study include its large sample, pro-
spective design; comprehensive sociodemographic char-
acteristics; and the availability of two data sets 20 years
apart that allowed us to examine the robustness of our
findings and test generalizability of the adjustment model
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built in a different time period. Another strength is that we
were able to examine the accuracy of self-reported weight
in multiple racial/ethnic groups in the same cohort.
However, one limitation is the one-year time span
between self-report and measured weight at baseline.
Although we excluded a small number of women with
extremes values (difference more than 5 sp) that may
occur due to illness or other changes during the year,
some women may experience actual weight changes
during the time span which may contribute to an over-
estimate of the difference between self-reported and
measured weight. A sensitivity analysis that excluded
women diagnosed with major diseases between baseline
and year 1 showed similar results. Results of additional
analysis comparing measured weight at baseline and
measured weight at year 1 suggest that the one-year gap
did not have a meaningful influence on the results. The
less than 0-51b (0-23kg) reduction in weight in the WHI-
CT may be due in part to the interventions (menopausal
hormone therapy and low-fat dietary modification), which
may not be applicable to the OS participants. An addi-
tional limitation is that self-reported and measured weight
may not be totally independent. That is, women may
remember what their measured weight was at the baseline
clinic visit and then tend to report a very similar weight.
Results are also limited to postmenopausal women in the
USA and are likely not generalizable to other populations.

Conclusion

In conclusion, this large prospective study confirmed
previously reported results that women demonstrate
relatively valid estimates of body weight, with women
who are underweight overestimating their body weight
and women who are obese underestimating their body
weight. Despite the modest bias on average, self-report led
to an underestimate in the prevalence of obesity. In


https://doi.org/10.1017/S1368980018003002

Accuracy of self-reported weight

addition, these data show that even a simple correction for
self-reported weight by individual age, race/ethnicity and
education could improve the accuracy of assessment of
obesity status, suggesting it is feasible to use a simple
correction formula to correct for self-reported bias in
assessment of overweight and obesity status when using
self-reported data.
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