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Abstract

Background: No study has compared patients’ self-reported heights and weights (and resultant self-reported body
mass indexes [BMIs]) with their actual heights, weights, and BMIs; their self-perceived BMI categories; and their
desired weights and BMIs and determined rates of clinicians’ documented diagnoses of overweight and obesity in
affected patients in a single patient group. The objectives of this study were to make these comparisons, determine
patient factors associated with accurate self-perceived BMI categorization, and determine the frequency of clinicians’
documented diagnoses of overweight and obesity in affected patients.

Results: A total of 508 consecutive adult general internal medicine outpatients (257 women, 251 men; mean age,
62.9 ± 14.9 years) seen at Mayo Clinic in Rochester, Minnesota, between November 9 and 20, 2009, completed a
questionnaire in which they reported their heights, weights, self-perceived BMI categories (“underweight,” “about
right,” “overweight,” or “obese”), and desired weights. These self-reported data were compared to actual heights,
actual weights, and actual BMI categories (measured after the questionnaire was completed). Overall, 70% of the
patients were overweight or obese. The average self-reported weight was significantly lower than the average
actual weight (80.3 ± 20.1 kg vs 81.9 ± 21.1 kg; P < .001). The average self-reported BMI was significantly lower
than the average actual BMI (27.6 ± 5.7 kg/m2 vs 28.3 ± 6.1 kg/m2; P < .001). Overall, 32% of patients had obesity;
however, only 6% perceived they were obese. Accuracy of self-perceived BMI category decreased with higher actual
BMI category (P < .001 for trend). Female sex, higher education level, smoking status, and lower BMI were associated
with higher accuracy of self-perceived BMI category. Desired weight loss increased with higher self-perceived and
actual BMI categories (P < .001 for trends). Of the 165 patients who actually were obese, only 40 (24%) had obesity
documented as a diagnosis in their medical records by their clinicians. Statistical tests used were the paired t test,
the Pearson χ2 test, the Cochrane-Armitage trend test, the Wald test of marginal homogeneity, analysis of variance,
and univariate and multivariate logistic regression.

Conclusions: Many obese patients inaccurately perceive their BMI categories; accuracy decreases with increasing
BMI. Clinicians should inform patients of their BMIs and prescribe treatment plans for those with overweight and
obesity.
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Background
More than one-third of US adults are obese [1]. Obesity
has been associated with more than 60 diseases, including
12 different cancers [2]. If trends continue, obesity will
overtake smoking as the leading preventable cause of
death in the United States [3]. Given these data, the
American Medical Association (AMA) now recognizes
obesity as a disease that requires medical intervention [4].
Nonetheless, many people do not regard obesity as a

disease [3,5] and have inaccurate perceptions of their own
weight and body mass index (BMI) category (ie, under-
weight, normal weight, overweight, or obese) [6-26]. Lay
perceptions of overweight and obesity have changed in
recent decades to the extent that what was once con-
sidered “overweight” is now considered “about right”
[10,16,17,19,27]. These observations are important be-
cause an overweight or obese person must recognize his
or her unhealthy weight and its associated health risks be-
fore he or she will seek treatment [28].
Indeed, evidence suggests that obese women who accur-

ately perceive their obesity (eg, “feel that their body size is
too large”) are less likely to gain weight than obese women
who inaccurately perceive their weight [14]. A patient’s re-
port of being told by a clinician he or she has overweight
or obesity is associated with realistic self-perception of
weight, desire to lose weight, and attempts to lose weight
[7]. A clinician’s diagnosis of obesity is strongly associated
with a weight management plan [29,30]. Yet, many clini-
cians do not diagnose overweight and obesity in affected
patients [29-33].
A number of studies have assessed self-perceived BMI

category (ie, underweight, normal weight, overweight, and
obese) in various populations [6-18,20-23]. However, few
studies have compared self-perceived BMI category with
actual BMI category [10-14,18,20,22], and only 2 have
compared self-perceived BMI category with desired weight
(and resultant desired BMI category) [8,21]. No study has
compared patients’ self-reported heights and weights (and
resultant self-reported BMIs) with their actual heights,
weights, and BMIs; their self-perceived BMI categories;
and their desired weights (and resultant desired BMIs) and
determined rates of clinicians’ documented diagnoses of
overweight and obesity in affected patients in a single pa-
tient group. The objectives of this study were to make
these comparisons, determine patient factors associated
with accurate patient self-perceived BMI categorization,
and determine the frequency of clinicians’ documented
diagnoses of overweight and obesity in affected adult am-
bulatory patients seen in a general internal medicine clinic
at an academic medical center.

Methods
The Mayo Clinic Institutional Review Board approved
this cross-sectional study. Between November 9 and 20,
2009, consecutive adult outpatients who presented for ap-
pointments in the Division of General Internal Medicine
at Mayo Clinic in Rochester, Minnesota, completed a
4-item questionnaire: 1) What is your height? 2) What
is your weight? 3) Which of the following best des-
cribes your weight? (Possible answers were “underweight,”
“about right,” “overweight,” “obese.”) 4) What is your pre-
ferred weight? (Figure 1). When applicable, self-reported
heights and self-reported weights were converted to
metric units.
After completing the questionnaire, the participants’

actual heights and weights were measured by trained
clinical assistants using standard protocols. Height (cm)
was measured using a precision electronic stadiometer
(Seca, Hamburg, Germany). The participant stood
straight and upright; shoes off and feet together; knees
straight with back, buttocks and heels touching the back
of the stadiometer; head in the Frankfurt plane; and
arms hanging relaxed at sides of the body with palms fa-
cing thighs. The mobile horizontal part of the stadi-
ometer touched the participant’s head with slight
pressure. The participant was instructed to inspire and
then the participant’s height was measured and recorded
into his or her electronic medical record. Weight (kg)
was measured using a precision electronic scale (Seca).
The participant was instructed to remove his or her
shoes and wear only light indoor clothing. The partici-
pant stood on the middle of the scale platform with
weight equally distributed between the feet. The par-
ticipant’s weight was then measured and recorded into
his or her electronic medical record. Both devices were
regularly calibrated.
BMIs were calculated using the following formula:

BMI = (weight in kilograms)/([height in meters]2). Actual
BMI was calculated using a participant’s actual height and
actual weight. Self-reported BMI was calculated using a
participant’s self-reported height and self-reported weight.
Self-perceived BMI category was based on the third
question of the questionnaire (“Which of the following
best describes your weight?”). A participant’s desired
BMI was calculated using the participant’s self-
perceived height and desired weight. BMI categories
established by the National Institutes of Health (NIH)
were used: underweight (BMI < 18.5 kg/m2), normal
(BMI 18.5-24.9 kg/m2), overweight (BMI 25–29.9 kg/m2),
and obese (BMI > 30 kg/m2) [34].
Data from the participants’ electronic medical records

were abstracted during December 2009 and January 2010.
Participants’ medical records were also reviewed to deter-
mine the frequency of clinicians’ documented diagnoses of
overweight and obesity in affected participants.
Descriptive statistics were used. Participants’ self-reported

data were compared to their actual heights, actual weights,
and actual BMI categories. The paired t test of continuous



Figure 1 Questionnaire administered to 508 consecutive patients seen in a general internal medicine clinic at Mayo Clinic in
Rochester, Minnesota.
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variables was used to compare average heights, weights,
and BMIs between actual, self-reported, and desired cat-
egories. The Pearson χ2 test was used to compare dif-
ferences in proportions in accuracy of self-perceived
BMI categorization across actual BMI categories. The
Cochrane-Armitage trend test was used to test for a linear
trend in the proportion of patients who accurately self-
perceived their BMI category according to actual BMI
category. The Wald test of marginal homogeneity was
used to compare proportions among actual, self-reported,
self-perceived, and desired BMI categories. Analysis of
variance (ANOVA) was used to test for a trend for the
differences between actual and self-reported BMIs by
increasingly higher BMI categories. ANOVA was also
used to test for trends in average desired weight losses
across actual and self-perceived BMI categories. Uni-
variate logistic regression models were fit to assess asso-
ciations between patient characteristics and accuracy of
self-perceived BMI categorization. All variables were en-
tered into a subsequent multivariate regression model.
A P value of < .05 was considered significant. JMP 9 and
SAS 9.2 (SAS Institute Inc, Cary, North Carolina) were
used to carry out the statistical analyses.
Results
The characteristics of the study participants are in
Table 1. Overall, 508 patients (257 women, 251 men;
mean age, 62.9 ± 14.9 years) participated in the study. A
majority of patients lived in the United States (93%), had
at least some college education (72%), and were never-
smokers or former smokers (91%).
Seventy percent of participants had overweight or

obesity. The average self-reported height was significantly
taller than the average actual height (170.2 ± 10.4 cm vs
169.4 ± 10.1 cm; P < .001). The average self-reported weight
was significantly lower than the average actual weight
(80.3 ± 20.1 kg vs 81.9 ± 21.1 kg; P < .001). Hence, the aver-
age self-reported BMI was significantly lower than the
average actual BMI (27.6 ± 5.7 kg/m2 vs 28.3 ± 6.1 kg/m2;
P < .001). The average desired weight (72.5 ± 14.8 kg) was
significantly lower than the average self-reported weight
and the average actual weight (P < .001 for both compari-
sons). The average desired BMI was significantly lower
than the average actual and self-reported BMI (P < .001 for
both comparisons). The overall average desired weight loss
was 9.4 ± 12.3 kg, which, if achieved, would result in an
average desired BMI of 24.8 ± 3.2 kg/m2. Similar results



Table 1 Characteristics of 508 consecutive patients seen
in a general internal medicine clinic at Mayo Clinic in
Rochester, Minnesota

Characteristic No. (%)a

Age, mean ± SD, y 62.9 ± 14.9

Sex

Female 257 (51)

Male 251 (49)

Home

Minnesota 176 (35)

US, not Minnesota 296 (58)

International 35 (7)

Education level

<High school graduate 31 (6)

High school graduate 100 (21)

Some college 125 (26)

College graduate 102 (21)

Postgraduate 122 (25)

Smoking status

Never 244 (48)

Former 217 (43)

Current 44 (9)
aValues are number (percentage) of patients unless indicated otherwise.
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were obtained when the data were analyzed by sex (data
not shown).
Distribution of the patients by their actual, self-reported,

self-perceived, and desired BMI categories is in Table 2.
Thirty-two percent of the patients actually had obesity.
However, only 6% of patients perceived they were obese.
The proportions of patients categorized as underweight,
normal weight, overweight, and obese by self-reported
BMI, self-perceived BMI category, and desired BMI
differed significantly compared with the proportions of
patients categorized as underweight, normal weight, over-
weight, and obese by actual BMIs (P < .001 for all 3
Table 2 Distribution of 508 patients by actual, self-reported,
self-perceived, and desired body typesa

NIH BMI category Actual Self-reported Self-perceived Desired

Underweight 11 (2) 12 (2) 33 (6) 5 (1)

Normal 138 (27) 160 (31) 189 (37) 255 (50)

Overweight 193 (38) 197 (39) 248 (49) 194 (38)

Obese 165 (32) 132 (26) 33 (6) 26 (5)

No data 1 (0) 5 (1) 4 (1) 28 (6)

Abbreviations: BMI body mass index, NIH National Institutes of Health.
aValues are number (percentage) of patients. P < .001 for all 3 comparisons of
self-reported, self-perceived, and desired body type distributions vs actual
body type distribution (Wald test of marginal homogeneity).
comparisons). Similarly, for normal-weight, overweight,
and obese patients, self-reported BMIs were significantly
less than actual BMIs (P < .001 for each comparison). In
addition, these differences increased significantly the
higher the actual BMI category (P < .001 for trend). Simi-
lar results were obtained when the data were stratified by
sex (Table 3).
Accuracy of self-perceived BMI category decreased

with higher actual BMIs (Figure 2 and Table 4). For ex-
ample, 98 (71%) of 138 normal-weight participants ac-
curately perceived their BMI category compared with
112 (58%) of 194 overweight participants and 32 (20%)
of 164 obese participants (P < .001 across all 4 BMI ca-
tegories and P < .001 for trend). Of the 82 inaccurate
overweight participants, 80 (98%) perceived they were
normal weight and 2 perceived they were underweight.
Of the 132 inaccurate obese participants, 119 (90%) per-
ceived they were overweight and 9 (7%) perceived they
were normal weight (for 4 participants, no information
was available). Similar results were obtained when the
data were stratified by sex.
Univariate and multivariate analyses were done to

determine factors associated with increased accuracy of
self-perceived BMI category (Table 5). Univariate ana-
lyses revealed that younger age, female sex, higher edu-
cation level, and lower actual BMI were significantly
associated with increased accuracy of self-perceived BMI
category. Multivariate analysis revealed that female sex,
higher education level, smoking status (trends for quitters
more accurate than never-smokers and never-smokers
more accurate than smokers), and lower actual BMI were
significantly associated with increased accuracy of self-
perceived BMI category. Notably, interaction between ac-
tual BMI and sex for accuracy of perceived BMI category
was not found (P = .78).
Desired weight loss increased with higher actual BMI

and self-perceived BMI category (Figure 3). For example,
participants who actually were normal weight, overweight,
and obese desired weight losses of 1.7 ± 4.2 kg, 7.1 ± 8.4 kg,
and 19.7 ± 13.9 kg, respectively (P < .001 for trend). Partici-
pants who self-perceived they were normal weight, over-
weight, and obese desired weight losses of 3.8 ± 8.5 kg,
12.2 ± 8.0 kg, and 33.8 ± 21.2 kg, respectively (P < .001 for
trend). Participants who actually were underweight and
those who self-perceived they were underweight desired
weight gain. Similar results were obtained when the data
were analyzed by sex (data not shown).
Of the 165 patients who actually were obese, only 40

(24%) had obesity documented as a diagnosis in their
medical records by their clinicians. Of the 133 patients
who were obese based on their self-reported heights and
weights, only 37 (28%) had obesity documented. However,
of the 33 patients who perceived themselves as obese, 14
(42%) had obesity documented.



Table 3 Actual BMI vs self-reported BMI by actual body type

NIH BMI category Actual BMI, kg/m2a Self-reported BMI, kg/m2a Difference, kg/m2b P valuec

All patients (N = 508)

Underweight 17.3 ± 0.7 17.4 ± 0.8 −0.1 .70

Normal 22.5 ± 1.6 22.2 ± 1.6 0.3 <.001

Overweight 27.4 ± 1.4 26.7 ± 1.6 0.7 <.001

Obese 35.1 ± 5.1 33.8 ± 4.9 1.3d <.001

Women (n = 257)

Underweight 17.3 ± 0.7 17.4 ± 0.8 −0.1 .70

Normal 22.3 ± 1.6 22.0 ± 1.8 0.3 .001

Overweight 27.2 ± 1.4 26.5 ± 1.6 0.7 <.001

Obese 35.2 ± 4.4 34.1 ± 4.1 1.1d <.001

Men (n = 251)

Underweight NA NA NA NA

Normal 23.0 ± 1.5 22.7 ± 1.3 0.3 .002

Overweight 27.6 ± 1.4 26.8 ± 1.5 0.7 <.001

Obese 35.0 ± 5.6 33.5 ± 5.4 1.5d <.001

Abbreviations: BMI body mass index, NA not applicable, NIH National Institutes of Health.
aValues shown are mean ± SD.
bAnalysis of variance for trend of differences.
cMatched pairs t test comparing actual BMI vs self-reported BMI by actual body type.
dP < .001 using analysis of variance for trend of differences.
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Discussion
To our knowledge, this is the first study to compare adult
ambulatory outpatients’ self-reported heights, weights,
and BMIs, desired weights and BMIs, and self-perceived
BMI categories with their actual heights, weights, and
BMIs and determine factors associated with patient ac-
curacy of self-perceived BMI categorization and rates of
Figure 2 Accuracy of self-perceived BMI category decreased by actua
internal medicine clinic at Mayo Clinic in Rochester, Minnesota.
clinicians’ documented diagnoses of obesity. The key fin-
dings were that 1) 70% of the patients had overweight or
obesity; 2) the overall average self-reported height and
weight were significantly taller and lighter than the
average actual height and weight, resulting in an average
self-reported BMI that was significantly less than the
average actual BMI; 3) the average desired weight loss was
l BMI category among 508 consecutive patients seen in a general



Table 4 Accuracy of self-perceived BMI compared with actual BMI category among 508 consecutive patientsa

Actual BMI category

Accuracy of self-perceived BMI Underweight Normal Overweight Obese P valueb

All patients (n = 508) <.001

Accurate 9 (82) 98 (71) 112 (58) 32 (19)

Inaccurate 2 (18) 40 (29) 82 (42) 132 (81)

Women (n = 257) <.001

Accurate 9 (82) 65 (69) 62 (76) 17 (24)

Inaccurate 2 (18) 29 (31) 19 (24) 54 (76)

Men (n = 251)c <.001

Accurate NA 33 (75) 50 (44) 15 (16)

Inaccurate NA 11 (25) 63 (56) 78 (84)

Abbreviations: BMI body mass index, NA not applicable.
aAcross all 4 categories and for trend.
bValues are percentages of patients.
cData were missing for 1 patient.
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substantial and, if achieved, would result in a normal
average BMI; 4) many overweight and obese patients in-
accurately perceived their BMI category, and accuracy
decreased significantly with higher actual BMI category;
5) desired weight loss increased significantly with higher
self-perceived and actual BMI categories; 6) female sex,
higher education level, smoking status, and lower actual
BMI were associated with increased accuracy of self-
perceived BMI categorization; and 7) only one-quarter of
obese patients had obesity as a diagnosis documented by
their clinicians in their medical records.
The finding that 70% of the patients in our study had

overweight or obesity reflects the epidemic of unhealthy
Table 5 Univariate and multivariate associations between pat
BMI type

Univariate

Patient characteristic OR (95% CI)

Age, per year 0.99 (0.97-1.00)

Male sex 0.43 (0.31-0.62)

Residence

Non-MN vs MN 1.06 (0.51-2.20)

International vs MN 0.95 (0.66-1.39)

Education

HS graduate vs < HS graduate 1.29 (0.56-3.12)

Some college vs < HS graduate 2.07 (0.92-4.91)

College graduate vs < HS graduate 3.39 (1.48-8.24)

Post-graduate vs < HS graduate 2.39 (1.06-5.71)

Smoking status

Former vs never smoker 1.18 (0.82-1.71)

Smoker vs never smoker 0.81 (0.42-1.54)

Actual BMI, per single BMI unit 0.92 (0.88-0.95)

Abbreviations: BMI body mass index, CI confidence interval, HS high school, MN Min
weight in the United States [10,31]. A number of studies
have assessed patient self-reported height [6-9,15-17,20,
21,23-27,35,36] self-reported weight [6-9,15-17,20,21,
23-27,35,36] and self-reported BMI (calculated on the
basis of self-reported height and weight) [6-9,15-17,20,21,
23-27,35,36]. However, only 4 studies have compared self-
reported height, weight, and BMI with actual height,
weight, and BMI [7,16,25,36]. Consistent with the results
of prior studies [24-26,35], the patients in our study re-
ported being taller and lighter than they actually were.
Although self-reported heights and weights may be useful
for epidemiologic studies, our results suggest that cli-
nicians should not rely on these self-reported data for
ient characteristics and accuracy of self-perceived

Multivariate

P value OR (95% CI) P value

.02 0.99 (0.98-1.01) .22

<.001 0.52 (0.34-0.77) .001

.94 .70

.88 1.08 (0.47-2.55) .85

.80 0.86 (0.57-1.30) .48

.003 .03

.56 1.34 (0.55-3.43) .52

.08 1.96 (0.82-4.92) .13

.004 2.96 (1.22-7.56) .02

.04 2.45 (1.03-6.12) .04

.44 .04

.37 1.49 (0.99-2.27) .06

.53 0.66 (0.31-1.37) .27

<.001 0.93 (0.89-0.96) <.001

nesota, OR odds ratio.



Figure 3 Average desired weight loss by actual BMI and self-perceived BMI category among 508 consecutive patients seen in a general
internal medicine clinic at Mayo Clinic in Rochester, Minnesota.
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clinical decision making. Instead, actual measurements of
heights and weights should be used. Notably, the US
Preventive Services Task Force (USPSTF) recommends
screening all adults for obesity by calculating BMI from
measured weight and height [37]. (The USPSTF uses the
same BMI categories as NIH, as described in the Methods
and Procedures section [34]).
More concerning is the finding that many overweight

and obese participants in our study inaccurately self-
perceived their BMI categories; nearly all inaccurate
participants perceived they were in a lower BMI category
than they actually were. Furthermore, the higher the
actual BMI category, the more inaccurate was the
self-perceived BMI category, suggestive of a dose–re-
sponse relationship. Higher education, smoking status,
and female sex were associated with greater accuracy of
self-perceived BMI category. According to the Health
Belief Model, an overweight or obese person must
recognize his or her unhealthy weight and its associated
health risks before he or she will modify unhealthy life-
style behaviors such as lack of exercise and poor diet
(eg, processed foods, fats, decreased fruits and vegeta-
bles) and lose weight [28].
Nonetheless, most of the participants in our study de-

sired to lose weight, and the average desired weight loss
was substantial (9.4 kg). If the participants achieved this
weight loss, the overall average BMI would be normal
(24.8 kg/m2). This novel finding suggests that, despite
inaccurate self-reporting of heights and weights and self-
perceived BMI categories, patients recognize the need
for healthy weight. Unsurprisingly, desired weight loss
was associated with self-perceived BMI category. For
example, patients who perceived they were overweight
or obese desired more weight loss than patients who ac-
tually were overweight or obese. Health care profes-
sionals can leverage these findings in order to discern
patients’ self-perceived weights, correct misperceptions,
and make recommendations regarding management and
achieving healthy weight. Overweight and obese patients
who are counseled about their unhealthy weight by
their health professionals may have more accurate self-
perceptions of weight and may be more likely to attempt
to lose weight [7,29,30]. Furthermore, evidence suggests
that behavioral interventions, with or without pharma-
cologic interventions, result in substantial weight loss
[37,38]. Although such interventions may not result in a
given patient’s desired weight loss, it is important to
recognize that modest weight loss (5% to 10%) can miti-
gate cardiovascular risk factors [39]. However, for these
interventions to be effective, clinician diagnosis and pa-
tient self-perception of unhealthy weight and its health
risks are essential.
Although health care professionals are uniquely posi-

tioned to help overweight and obese patients recognize
their unhealthy weight, these professionals, like those in
our study, often fail to do so. Only one-quarter of the
participants in our study who actually were obese had
obesity documented as a diagnosis in their medical re-
cords by their clinicians. This phenomenon of obesity
“hiding in plain sight of the physician” has been ob-
served previously at our institution [29] and elsewhere
[31-33]. If overweight and obese patients do not perceive
their weight as unhealthy and overweight and obesity
hide in plain sight, then it is unlikely unhealthy weight
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will be addressed by health care professionals before
weight-related health events (eg, diabetes, myocardial in-
farction, sleep apnea, osteoarthritis) occur.
Why do health care professionals fail to recognize and

diagnose overweight and obesity? As mentioned, some
clinicians do not regard obesity as a disease [5]. Yet,
now the AMA does [4]. Furthermore, until recently,
Medicare did not reimburse for obesity counseling.
Thus, there was no financial incentive for diagnosing
obesity. Now, such an incentive exists [40]. Some clini-
cians may regard counseling overweight and obese pa-
tients to engage in healthy behaviors and lose weight as
futile. However, evidence suggests that behavioral inter-
ventions (with or without pharmacologic interventions)
are effective [37]. Barriers cited by health care profes-
sionals at our institution include lack of time to discuss
patients’ weights, other clinical priorities, perceived lack
of effective treatments, provider unpreparedness to
discuss obesity, patient sensitivity to the term “obesity”,
and other factors (Cook KE, Salerno MS, Williams BJ,
Klauer KM, Hensrud DD, Collazo-Clavell ML, Hurt RT,
Wermers RA, Kebede EB, Mueller PS, unpublished data).
Other barriers include lack of infrastructure to meet over-
weight and obese patients’ needs, patients’ concerns about
stigma, and “antifat bias” by clinicians [33].
Health care institutions should implement measures

that address these barriers (eg, electronic medical record
prompts that trigger clinicians to inform overweight and
obese patients of their unhealthy weights and the asso-
ciated risks and discuss treatment options with affected
patients). Clinicians uncomfortable with counseling af-
fected patients about overweight and obesity should be
offered communication training. Institutions should also
provide resources that assist clinicians in providing the
multimodal, high-intensity counseling and follow-up
that are needed to help patients lose weight.
This study has a number of limitations. First, the aver-

age age of the participants was 63 years, more than a
third lived in Minnesota, and most had at least a high
school education. Second, we were unable to determine
patient ethnic and socioeconomic status; these factors
have been associated with varied self-perception of
weight and self-recognition of obesity [6,9,16,21-23].
Hence, the same study conducted with a patient popula-
tion with different characteristics might yield different
results. Future studies should include populations with
broader demographics to allow for analysis between
ethnic groups, levels of education and socioeconomic
status, and other patient characteristics. Third, some
people with BMIs higher than 25 kg/m2 have low body
fat. Also, body fat distribution affects risk for comorbid
disease. In overweight and obese patients, higher waist
circumference, an indicator for central obesity, is asso-
ciated with higher risk [34]. Our study would have been
strengthened by including waist circumference, skinfold
measurement, and body fat composition analysis as
variables.

Conclusions
Ambulatory patients inaccurately report their heights
and weights and inaccurately perceived their BMI cate-
gories. Health care professionals should not rely on pa-
tient self-reported height and weight data and, instead,
should measure patients’ heights and weights. Profes-
sionals should inform patients of their BMI categories
and advise overweight and obese patients of the health
consequences of their unhealthy weights (and prescribe
treatment plans as appropriate). Health care institutions
should employ measures that increase clinician recogni-
tion and diagnosis of overweight and obesity.

Abbreviations
AMA: American Medical Association; ANOVA: Analysis of variance; BMI: Body
mass index; NIH: National Institutes of Health; USPSTF: US Preventive Services
Task Force.

Competing interests
The authors declare that they have no competing interests related to this
article. Dr. Mueller is a member of the Boston Scientific Patient Safety
Advisory Board and is an associate editor for NEJM Journal Watch General
Medicine. The authors declare that they have no non-financial competing
interests.

Authors’ contributions
KGM, HSA-L, and PSM participated in study design and data collection; KGM,
HSA-L, RTH, and PSM participated in data analysis and data interpretation;
KGM, RTH, and PSM participated in the literature search; and KGM, RTH, and
PSM participated in generation of figures. All authors were involved in
writing the manuscript and had final approval of the submitted and
published versions.

Acknowledgment
This project was supported by grant UL1 TR000135 from the National Center
for Advancing Translational Sciences. Its contents are solely the responsibility
of the authors and do not necessarily represent the official views of the NIH.
Data from this article were previously presented as a poster at the 28th
Annual Scientific Meeting of the Obesity Society in San Diego, California,
October 10, 2010. Published abstract from the meeting: Mueller KG,
Abu-Lebdeh H, Mueller PS. Self-perceived versus actual and desired weight and
body mass index in adult outpatients. Obesity. 2010 Oct;18(Suppl 2S):S149.

Author details
1Division of General Internal Medicine, Mayo Clinic, 200 First St SW,
Rochester, MN 55905, Minnesota. 2Division of Gastroenterology and
Hepatology, Mayo Clinic, Rochester, Minnesota. 3Division of Endocrinology,
Diabetes, Metabolism, and Nutrition, Mayo Clinic, Rochester, Minnesota.

Received: 17 June 2014 Accepted: 18 November 2014

References
1. Flegal KM, Carroll MD, Kit BK, Ogden CL: Prevalence of obesity and trends

in the distribution of body mass index among US adults, 1999–2010.
JAMA 2012, 307(5):491–497.

2. Hurt RT, Frazier TH, McClave SA, Kaplan LM: Obesity epidemic: overview,
pathophysiology, and the intensive care unit conundrum. J Parenter
Enteral Nutr 2011, 35(Suppl 5):4S–13S.

3. Jia H, Lubetkin EI: Trends in quality-adjusted life-years lost contributed by
smoking and obesity. Am J Prev Med 2010, 38(2):138–144.



Mueller et al. BMC Obesity 2014, 1:26 Page 9 of 9
http://www.biomedcentral.com/2052-9538/1/1/26
4. AMA Newsroom Room: AMA adopts new policies on second day of
voting at annual meeting: obesity as a disease [www.ama-assn.org/ama/
pub/news/news/2013/2013-06-18-new-ama-policies-annual-meeting.page]

5. Tikkinen KA, Leinonen JS, Guyatt GH, Ebrahim S, Jarvinen TL: What is a
disease? Perspectives of the public, health professionals and legislators.
BMJ Open 2012, 2(6).

6. Sivalingam SK, Ashraf J, Vallurupalli N, Friderici J, Cook J, Rothberg MB:
Ethnic differences in the self-recognition of obesity and obesity-related
comorbidities: a cross-sectional analysis. J Gen Intern Med 2011,
26(6):616–620.

7. Post RE, Mainous AG 3rd, Gregorie SH, Knoll ME, Diaz VA, Saxena SK: The
influence of physician acknowledgment of patients’ weight status on
patient perceptions of overweight and obesity in the United States. Arch
Intern Med 2011, 171(4):316–321.

8. Wardle J, Johnson F: Weight and dieting: examining levels of weight
concern in British adults. Int J Obes Relat Metab Disord 2002,
26(8):1144–1149.

9. Schieman S, Pudrovska T, Eccles R: Perceptions of body weight among
older adults: analyses of the intersection of gender, race, and
socioeconomic status. J Gerontol B Psychol Sci Soc Sci 2007,
62(6):S415–S423.

10. Burke MA, Heiland FW, Nadler CM: From “overweight” to “about right”:
evidence of a generational shift in body weight norms. Obesity
(Silver Spring) 2010, 18(6):1226–1234.

11. Caccamese SM, Kolodner K, Wright SM: Comparing patient and physician
perception of weight status with body mass index. Am J Med 2002,
112(8):662–666.

12. Moore SE, Harris C, Wimberly Y: Perception of weight and threat to health.
J Natl Med Assoc 2010, 102(2):119–124.

13. Chang VW, Christakis NA: Self-perception of weight appropriateness in
the United States. Am J Prev Med 2003, 24(4):332–339.

14. Lynch E, Liu K, Wei GS, Spring B, Kiefe C, Greenland P: The relation
between body size perception and change in body mass index over
13 years: the Coronary Artery Risk Development in Young Adults
(CARDIA) study. Am J Epidemiol 2009, 169(7):857–866.

15. McTigue K, Hess R, Bryce CL, Fitzgerald K, Olshansky E, Sacco D, Fischer G:
Perception of “healthy” body weight by patients with diabetes. Diabetes
Care 2006, 29(3):695–697.

16. Chuang HT, Lee YC: Analysis of factors found to affect self-perceived
weight status in Australia. J Nurs Res 2010, 18(3):227–237.

17. Johnson F, Cooke L, Croker H, Wardle J: Changing perceptions of weight
in Great Britain: comparison of two population surveys. BMJ 2008,
337:a494.

18. Pulvers KM, Kaur H, Nollen NL, Greiner KA, Befort CA, Hall S, Born W,
Fitzgibbon ML, Ahluwalia JS: Comparison of body perceptions between
obese primary care patients and physicians: implications for practice.
Patient Educ Couns 2008, 73(1):73–81.

19. Crawford D, Campbell K: Lay definitions of ideal weight and overweight.
Int J Obes Relat Metab Disord 1999, 23(7):738–745.

20. Leonhard ML, Barry NJ: Body image and obesity: effects of gender and
weight on perceptual measures of body image. Addict Behav 1998,
23(1):31–34.

21. Rand CSW, Kuldau JM: The epidemiology of obesity and self-defined
weight problem in the general population: gender, race, age, and social
class. Int J Eat Disord 1990, 9:329–343.

22. Kuchler F, Variyam JN: Mistakes were made: misperception as a barrier to
reducing overweight. Int J Obes Relat Metab Disord 2003, 27(7):856–861.

23. Paeratakul S, White MA, Williamson DA, Ryan DH, Bray GA: Sex, race/
ethnicity, socioeconomic status, and BMI in relation to self-perception of
overweight. Obes Res 2002, 10(5):345–350.

24. Spencer EA, Appleby PN, Davey GK, Key TJ: Validity of self-reported height
and weight in 4808 EPIC-Oxford participants. Public Health Nutr 2002,
5(4):561–565.

25. Nyholm M, Gullberg B, Merlo J, Lundqvist-Persson C, Rastam L, Lindblad U: The
validity of obesity based on self-reported weight and height: implications
for population studies. Obesity (Silver Spring) 2007, 15(1):197–208.

26. Brunner Huber LR: Validity of self-reported height and weight in women
of reproductive age. Matern Child Health J 2007, 11(2):137–144.

27. Maynard LM, Serdula MK, Galuska DA, Gillespie C, Mokdad AH: Secular
trends in desired weight of adults. Int J Obes (Lond) 2006, 30(9):1375–1381.
Erratum in: Int J Obes (Lond) 2006, 30(9):1461.
28. Rosenstock IM: Why people use health services. Milbank Mem Fund Q
1966, 44(3):94–127.

29. Bardia A, Holtan SG, Slezak JM, Thompson WG: Diagnosis of obesity by
primary care physicians and impact on obesity management. Mayo Clin
Proc 2007, 82(8):927–932.

30. Abid A, Galuska D, Khan LK, Gillespie C, Ford ES, Serdula MK: Are healthcare
professionals advising obese patients to lose weight? A trend analysis.
MedGenMed 2005, 7(4):10.

31. Baer HJ, Karson AS, Soukup JR, Williams DH, Bates DW: Documentation and
diagnosis of overweight and obesity in electronic health records of adult
primary care patients. JAMA Intern Med 2013, 173(17):1648–1652.

32. Ko JY, Brown DR, Galuska DA, Zhang J, Blanck HM, Ainsworth BE: Weight
loss advice US obese adults receive from health care professionals.
Prev Med 2008, 47(6):587–592.

33. Ma J, Xiao L, Stafford RS: Underdiagnosis of obesity in adults in US
outpatient settings. Arch Intern Med 2009, 169(3):313–314.

34. National Heart, Lung, and Blood Institute: Classification of overweight and
obesity by BMI, waist circumference, and associated disease risks
[http://www.nhlbi.nih.gov/health/public/heart/obesity/lose_wt/bmi_dis.htm]

35. Craig BM, Adams AK: Accuracy of body mass index categories based on
self-reported height and weight among women in the United States.
Matern Child Health J 2009, 13(4):489–496.

36. Kuskowska-Wolk A, Bostrom G, Rossner S: Influence of body image on
estimation of body mass index based on self-reported weight and
height. Diabetes Res Clin Pract 1990, 10(Suppl 1):S155–S158.

37. Moyer VA, US Preventive Services Task Force: Screening for and
management of obesity in adults: US Preventive Services Task Force
recommendation statement. Ann Intern Med 2012, 157(5):373–378.

38. Leblanc ES, O’Connor E, Whitlock EP, Patnode CD, Kapka T: Effectiveness of
primary care-relevant treatments for obesity in adults: a systematic
evidence review for the US Preventive Services Task Force. Ann Intern
Med 2011, 155(7):434–447.

39. Wing RR, Lang W, Wadden TA, Safford M, Knowler WC, Bertoni AG, Hill JO,
Brancati FL, Peters A, Wagenknecht L, Look AHEAD Research Group:
Benefits of modest weight loss in improving cardiovascular risk factors
in overweight and obese individuals with type 2 diabetes. Diabetes Care
2011, 34(7):1481–1486.

40. The Centers for Medicare and Medicaid Services: Decision memo for
intensive behavioral therapy for obesity (CAG-00423 N) [www.cms.gov/
medicare-coverage-database/details/nca-decision-memo.aspx?&NcaName=
Intensive%20Behavioral%20Therapy%20for%20Obesity&bc=ACAAAAAAI
AAA&NCAId=253]

doi:10.1186/s40608-014-0026-0
Cite this article as: Mueller et al.: Self-perceived vs actual and desired
weight and body mass index in adult ambulatory general internal
medicine patients: a cross sectional study. BMC Obesity 2014 1:26.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.ama-assn.org/ama/pub/news/news/2013/2013-06-18-new-ama-policies-annual-meeting.page
http://www.ama-assn.org/ama/pub/news/news/2013/2013-06-18-new-ama-policies-annual-meeting.page
http://www.nhlbi.nih.gov/health/public/heart/obesity/lose_wt/bmi_dis.htm
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?&NcaName=Intensive%20Behavioral%20Therapy%20for%20Obesity&bc=ACAAAAAAIAAA&NCAId=253
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?&NcaName=Intensive%20Behavioral%20Therapy%20for%20Obesity&bc=ACAAAAAAIAAA&NCAId=253
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?&NcaName=Intensive%20Behavioral%20Therapy%20for%20Obesity&bc=ACAAAAAAIAAA&NCAId=253
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?&NcaName=Intensive%20Behavioral%20Therapy%20for%20Obesity&bc=ACAAAAAAIAAA&NCAId=253

	Abstract
	Background
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgment
	Author details
	References

