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Abstract

Background: Being overweight or obese increases risk for heart disease,
stroke, type 2 diabetes, joint disease, and certain cancers. The Body Mass In-
dex (BMI) is commonly used to determine weight status. As rates of over-
weight and obesity have risen sharply in the United States over the past 30
years, perceptions of a “normal” or healthy weight are subject to change. The
purpose of this study was to analyze perceptions of BMI as an indicator of
weight status. Methods: An online survey was administered to 376 US adults.
The survey collected demographic information including height, weight, and
perceived weight status (underweight, healthy weight, overweight and obese).
The survey software calculated and presented participants with their personal
BMI values. Participants then answered questions about their perception of
the BMI as a valid indicator of weight status. Results: More participants re-
ported a healthy weight status (51.6%) than were classified as such according
to their computed BMI (43.6%). The majority of the sample (85.1%) consi-
dered BMI to be a valid indicator of weight status, although perceptions of
validity varied by weight status. Participants that perceived BMI to be invalid
most commonly cited incongruence with one’s perception of their own body
weight, no accounting for unique body shapes, and no accounting for addi-
tional muscle mass. Conclusion: BMI is generally perceived to be a valid in-
dicator of weight status. These perceptions of validity can vary depending on
the individuals’ actual weight status. In instances where perceptions are not
favorable toward BMI, it is largely attributable to opinions of incongruence
with BMI and body shape, type, or composition. Continued use of BMI as a
preliminary tool for determining weight status appears to be accepted. Efforts
to increase BMI-related awareness and education may be necessary for indi-
viduals that currently see it as invalid.

DOI: 10.4236/health.2019.115049 May 31, 2019 578

Health


http://www.scirp.org/journal/health
https://doi.org/10.4236/health.2019.115049
http://www.scirp.org
https://orcid.org/0000-0003-2927-6652
https://doi.org/10.4236/health.2019.115049
http://creativecommons.org/licenses/by/4.0/

B. E. Garrett et al.

Keywords
Body-Mass Index (BMI), Overweight, Obesity, Weight Status

1. Introduction

The World Health Organization (WHO) defines overweight and obesity as ab-
normal or excessive fat accumulation that may impair health [1]. Specifically,
overweight is defined as a body-mass index (BMI) greater than or equal to 25,
while obesity is a BMI greater than or equal to 30. Increasing rates of overweight
and obesity represent a primary public health concern globally [2] [3]. An esti-
mated 1.9 billion adults worldwide, approximately 40% of the adult population,
are overweight, with 650 million (13%), of those also classified as obese [1]. In
the United States, the percentages are especially prodigious with 71.6% of adults
classified as overweight and 39.8% as obese [4]. This predicament represents a
public health crisis as both overweight and obesity are strongly associated with
metabolic syndrome generally, cardiovascular diseases including heart disease
and stroke, diabetes, musculoskeletal diseases including osteoarthritis, and many
cancers [2]. Underweight, defined as a BMI less than 18.5, receives far less atten-
tion in public health, yet has been associated with higher rates of respiratory, in-
testinal, and reproductive problems [5].

The Body Mass Index (BMI) is a computed metric derived from the mass
(weight) and height of an individual. It is defined as weight in kilograms divided
by the square of height in meters (kg/m?). This calculation yields a score useful
in objectively determining general weight status. BMI categories established by
the WHO include: underweight (<18.5), normal weight (18.6 - 24.9), overweight
(25.0 - 29.9), and obese (>30) [1]. BMI is best suited for population-level moni-
toring and evaluation of weight status and is the same for both sexes and for all
ages of adults. While not specifically designed for clinical settings, the compara-
tive ease of calculating the BMI has made it a common tool for establishing an
individual’s weight status [6]. Criticisms of such use include inattention to varia-
tions in body type and body composition. For example, lean athletes often have a
high muscle-to-fat ratio and therefore a BMI that is misleadingly high relative to
actual percentage of body fat [7]. Despite these limitations, BMI is a common
and preliminary tool for general appraisals of weight status and allows health
professionals an opportunity to discuss weight concerns more objectively with
patients and clients [8].

Individuals are often unaware of their BMI weight status and are poor at oth-
erwise identifying weight status in both self and others. A study of adults in the
United States found that 28% of women and 30% of men misclassified their
weight status [9]. Of particular note, 38% of normal weight women considered
themselves to be overweight while 33% of overweight men considered them-

selves to be either normal weight or underweight [9]. Studies show that misper-
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ceptions are prevalent among parents who are unlikely to recognize their over-
weight children as overweight [10] [11]. Adolescents also struggle in correctly
evaluating their weight status as demonstrated by a study of urban low-income
African Americans which concluded that one-third of participants did not ap-
propriately classify their weight status when asked to do so [12]. Similar studies
exploring misperceptions related to weight status have been conducted in Mex-
ico [13], Ghana [14], Pakistan [15] and South Korea [16]. Misperceptions related
to weight status are potential health threats. Perceiving weight status to be nor-
mal when in actuality one is underweight, overweight, or obese prevents needed
and healthful behavior change interventions. Similarly, perceiving weight status
to be underweight, overweight, or obese when in fact one is a healthy weight
may illicit unnecessary stress, anxiety, and unhealthful behavioral weight gain or
weight loss strategies. Indeed, studies indicate a strong association between per-
ceived weight status and weight control behaviors [17] [18]. For these reasons,
correct evaluation and perception of weight status have serious implications for
individuals as well as medical and public health professionals.

An abundance of research demonstrates discordance between subjectively
perceived weight status and objectively measured weight status as determined by
the BMI. To date, however, no study has specifically sought to measure an indi-
vidual’s subjective agreement with his objectively measured weight status. The
purpose of this study was to both measure concordance between perceived
weight status and actual weight status as defined by BMI among adults in the
United States and identify the level of agreement among self-perceived subjec-
tive measures with the objective BMI measure. In particular, the following re-
search questions guided this study: 1) How accurate are American adults in
identifying their weight status as determined by BMI? 2) What percentage of
adults consider the BMI to be a valid measure for them personally? 3) What are
adults’ reasons for considering the BMI an invalid measure of their weight sta-

tus?

2. Methods
2.1. Design

This study utilized a cross-sectional survey with questions on demographics,
nutritional status, physical and mental health, and perception of BMI as a meas-

ure of individual weight status.

2.2. Sample

Respondents were informed that the purpose of the study was to better under-
stand the relationship between self-perceptions of body weight and opinions of
the BMI. To qualify, participants were required to have an Amazon Mechanical
Turk (MTurk) account, live in the United States, understand English, and be at
least 18 years of age or older. A total of 400 participants completed the survey

and met the inclusion criteria. Responses containing self-contradictory or non-
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sensical values such as highly-improbable height and weight combinations were

eliminated, resulting in a final sample of 376 participants.

2.3. Procedure

The Institutional Review Board at Brigham Young University approved this
study. An electronic questionnaire created using Qualtrics was distributed
through MTurk. A pilot test was conducted before the distribution of the ques-
tionnaire to check for item clarity and determine the amount of time needed to
complete the questionnaire. An active link to the questionnaire was uploaded to
MTurk. All participants provided informed consent and demonstrated that they
met the general inclusion criteria before the full survey could be accessed. Par-
ticipants received $1.00 (USD) for their participation. The 400 responses were
collected in September 2018 after which the questionnaire was removed from

MTurk. Data were exported from Qualtrics for cleaning and analysis.

2.4. Instruments

The questionnaire included 24 items. In addition to standard demographic ques-
tions, items addressed overall physical health, body height and weight,
self-reported levels of weekly physical activity, current body weight objectives
(e.g., dieting to lose or gain weight), and perceptions related to how current
body weight compares to other adults. Imbedded in the survey was a BMI calcu-
lator that provided each participant their own BMI value, based on their
self-reported height and weight. Participants were presented with their BMI and
then asked if they considered the BMI to be a valid or invalid indicator of their
current weight status and the reasoning for this belief.

2.5. Analysis

Stata version 15.0 was used for all data analysis. Descriptive statistics were used
to describe the sample, with Chi-square tests used to test for significance and

multiple regression analysis to explore associations among key variables.

3. Results

The majority of study participants were male (55.3%), white (65.7%), and re-
ported they were in good or excellent health (70.2%) (Table 1). Less than half
(45.0%) of respondents were currently dieting while over half (53.2%) currently
wanted to lose weight. A small portion (21.0%) were intentionally increasing ca-
loric intake to gain weight.

Approximately half (51.6%) of all respondents felt they were at a healthy
weight, while 27.4% of participants felt they were overweight, 10.4% felt they
were obese, and 5.3% felt they were morbidly obese (Table 2). Accurately pre-
dicting body weight category was highest for participants with a healthy weight
(79.9%) followed by those who were overweight (57.0%), morbidly obese
(34.8%), obese (30.9%), and underweight (23.7%).
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Table 1. Demographics, n = 376.

Variable N %
Sex
Male 208 55.3
Female 168 44.7
Race/Ethnicity
Hispanic/Latino 19 5.1
American Indian/Alaskan Native 8 2.1
Asian 61 16.2
African American 41 10.9
White 247 65.7

How would you rate your overall physical health?

Excellent 84 22.3
Good 180 479
Average 88 23.4
Poor 24 6.4
Terrible 0 0

Which of the following recommendations for physical activity did you meet last week?

At least 30 minutes of moderate-intensity aerobic activity 5 days

159 42.3
per week (for a total of 150 minutes)
At least 25 minutes of vigorous aerobic activity at least 3 days per
; 122 325
week (for a total of 75 minutes)
Moderate to high intensity muscle-strengthening activity at least 231

2 days per week
Are you currently dieting or restricting caloric intake with the intent to lose weight?
Yes 169 45.0

No 207 55.1

Are you currently increasing caloric intake with the intent to gain weight?

Yes 79 21.0
No 297 79.0

Which of the following statements best describes your current body weight objective?

I am currently pleased with my body weight status 143 38.0
I am currently wanting to lose body weight 200 53.2
I am currently wanting to gain body weight 33 8.8

Which of the following activities did you engage in last week?

Yoga, Pilates, or other flexibility-based wellness approaches 113 30.1
Walking briskly to and from home, school, or work 238 63.3
Biking to and from home, school, or work 45 12.0

DOI: 10.4236/health.2019.115049 582 Health


https://doi.org/10.4236/health.2019.115049

B. E. Garrett et al.

Table 2. Accuracy in identifying weight status as determined by BMI, n = 376.

Relative to your height, do

you consider yourself to be... BMI status Agreement”

Category N % N % N %
Underweight 20 5.3 38 10.1 9 237
Healthy weight 194 51.6 164 43.6 131 79.9
Overweight 103 27.4 86 22.9 49 57.0
Obese 39 104 42 11.2 13 31.0
Morbidly obese 20 5.3 46 12.2 16 34.8

*Agreement includes individuals that are in a BMI category and correctly report that same category.

Participants with a lower BMI were more likely to believe that BMI was a valid
indicator of body weight status (p < 0.012) (Table 3). For example, most (92.1%)
participants who were underweight felt BMI was a valid indicator, while 89.6%
of healthy weight, 84.9% of overweight, 73.8% of obese, and 73.9% of morbidly
obese respondents felt BMI was a valid indicator.

Among the 14.9% of participants who felt BMI was not a valid indicator of
weight status, 48.2% felt their BMI weight status was inconsistent with their
personal weight status perception and 37.5% felt BMI was not valid for most in-
dividuals, did not take into account greater than average muscle mass, or take
into account unique body types (Table 4). Other common reasons as to why
BMI was not a valid indicator included BMI failing to account for genetics
(25.0%) or gender differences (17.9%).

4. Discussion

The purpose of this study was to measure concordance between perceived
weight status and actual weight status as defined by BMI among adults in the
United States and identify the level of agreement among perceived subjective
measures with the objective BMI measure. Questionnaire items were created to
measure participants’ accuracy in identifying their weight status as determined
by the BMI, to learn what portion of participants considered the BMI to be a va-
lid measure for them personally, and to understand participants’ reasons for
considering the BMI an invalid measure of their weight status.

While accuracy in predicting weight status varied, more than half of the par-
ticipants in this study correctly identified their weight status as determined by
BMI. These results are lower than those found by Chang et al. [9] and Mogre et
al. [14] who reported that approximately 70% and 80% of participants accurately
predicted their weight status respectively. Approximately 57% of overweight and
31% of obese individuals in the current study accurately predicted their weight
status. These results are again different from those reported by Chang et al [9]
who found that both obese men and women had fewer misperceptions related to

weight status. Van Minnen ef al. [19] reported that approximately half (53%) of
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Table 3. Considering the BMI to be a valid measure personally, n = 376.

BMI is not a valid

BMI i lid indicat
1 @ valid indicator indicator of body Total P

of body weight status weight status
0.012
Underweight N 35 3 38
% 92.1 7.9
Healthy weight N 147 17 164
% 89.6 10.4
Overweight N 73 13 86
% 84.9 15.1
Obese N 31 11 42
% 73.8 26.2
Morbidly obese N 34 12 46
% 73.9 26.1
Total 320 56 376
Table 4. Reasons for considering the BMI an invalid measure, n = 376.
Variable N %
BMI Validity
BMI is a valid indicator of weight status for my body 320 85.1
BMI is not a valid indicator of weight status for my body 56 14.9
Reasons why BMI is not a valid indicator of body weight status N =156
My body weight status as measured by the BMI is inconsistent with my 27 482
personal perception of my body weight status
I believe the BMI is not a valid indicator of body weight status for most )1 375
individuals
While I believe the BMI is a valid indicator of body weight status for most 9 161
individuals, I believe it is not a valid measure for me personally
The BMI does not take into account my greater than average muscle mass 21 37.5
The BMI does not take into account my greater than average bone density 8 14.3
The BMI does not take into account my greater than average fitness level 9 16.1
The BMI does not take into account my unique body type 21 37.5
The BMI does not take into account my sex or gender 10 17.9
The BMI does not take into account my race or ethnicity 5 8.9
The BMI does not take into account my genetics or hereditary factors 14 25.0

overweight participants accurately predicted weight status but that a much
higher percentage (87) of obese patients correctly self-identified weight status.
Results from Bhanji et al [15] are similar to Van Minnen et al [19] with ap-

proximately half of overweight and 73% of obese participants accurately assess-
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ing weight status respectively. Despite lower agreement among those classified as
obese or morbidly obese in the current study, these findings are generally con-
sistent with those from several global settings [13] [14] [15] [20] [21] in demon-
strating a greater misperception of weight status among overweight and obese
individuals considering themselves to be a normal weight. As the incidence of
overweight and obesity increases around the world, shifting social norms and
related normative beliefs present a public health challenge as overweight and
obese individuals become less likely to consider their weight problematic, seek
subsequent medical attention, or engage in health behavior change efforts. Social
norms have been shown to be powerful predictors of behavioral intentions and
subsequent behavior change [22]. An increasingly high prevalence of overweight
individuals creates a situation where overweight may be perceived as normative.
This perceived norm has the potential to further increase misperceptions and
decrease both awareness of body weight status and the need for behavior change
efforts. It is also highly plausible that as overweight and obesity become increa-
singly normative, the BMI will increasingly be perceived as less valid.

The current study also sought to understand what percentage of participants
personally considered the BMI to be a valid indicator of weight status. While the
agreement with weight status as determined by the BMI generally decreased as
weight status increased from underweight to morbidly obese, the vast majority
of participants in the current study considered the BMI to be a valid measure for
them personally. Deficiencies of the BMI have been well publicized and include a
lack of sensitivity to ethnicity, sex, age and body composition [7]. The BMI is
limited in that it does not directly measure an individual’s body composition, the
ratio of lean tissue to adipose tissue, or the distribution/location of adipose tissue
within the body. Rothman notes these important limitations create misclassifica-
tion problems and bias, especially when used to predict and quantify the various
health risks of overweight and obesity [7]. Despite these limitations, the Centers
for Disease Control and Prevention (CDC) note the utility of the BMI as a
measure to track weight status in populations [23]. For individuals and clinical
settings, the BMI serves as an inexpensive and non-invasive initial screening
tool. Within the context of recent and dramatic population increases in over-
weight and obesity, attention paid to limitations of the BMI, while important,
may cause individuals and groups to unnecessarily rationalize or discredit BMI
results. Results showing that most participants in this study consider the BMI to
be a valid measure of their body weight status are thus encouraging. False posi-
tives related to BMI classifications, especially for those categorized as overweight
or obese and which lead one to seek additional and increasingly accurate health
assessments, can be considered an acceptable outcome of this imperfect measure.

This study also sought to understand reasons why some American adults per-
sonally consider the BMI to be an invalid indicator of weight status. Generally,
those who considered the BMI to be invalid indicated the measure was simply

inconsistent with their personal perception of their body weight status. As has
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been noted, many individuals are poor at subjectively estimating their own body
weight status [24] [25]. As individuals incorrectly evaluate their weight status to
be more or less healthy than it actually is, they are naturally prone to disagree
with information and assessments which contradict their beliefs. The rejection of
new information contradicting one’s ideas may reflect a cognitive bias known as
Semmelweis Reflex [26] [27], where contradictions to a current paradigm are
grounds for immediate dismissal of new information. It is interesting, therefore,
that this was the most commonly stated reason for disagreeing with the BMI in
this study. Many participants in this study who considered the BMI to be perso-
nally invalid also felt it was invalid for all people, while far fewer reported the
BMI to be valid for most individuals, just not them personally. A cognitive error
known as illusory superiority helps explain an individual’s tendency to overes-
timate their own qualities when compared to others and is helpful in interpret-
ing these findings [28].

The most common specific reasons for considering the BMI invalid in this
study included greater than average muscle mass, unique body type, genetics or
hereditary factors, sex, and fitness level. Each of these individual variables may
or may not render the BMI an invalid measure on a personal level, as the BMI
does have limitations in these specific areas. As an indirect body fatness mea-
surement based on height and weight only, BMI does not differentiate fat from
other types of tissue [29] and does not share a linear relationship with body fat-
ness specifically. There is evidence that BMI-based calculations underestimate
the percent of body fat in people with slender body [30]. Similarly, studies indi-
cate the relationship between BMI and body fat percent is not entirely indepen-
dent of gender [7] [31] [32] [33] [34] [35]. Women tend to have higher body fat
percent when compared to men with similar BMI values, a trend that is normally
true throughout the adult lifespan [7] [32]. Additionally, studies have suggested
that the relationship between BMI and body fat percentage varies slightly, yet
significantly, across ethnic groups [31] [32] [33] [34] [36] [37] [38] [39] [40]. For
example, among people of the same age and gender with the same levels of body
fat, American Blacks, Polynesians, Chinese, Ethiopians, Thai, and Indonesians
have lower BMIs when compared with Caucasians [31], and some ethnic groups
develop health problems at lower ranges of the BMI than others [41]. This sug-
gests that considerations about sex and ethnicity are important when determin-
ing body fat percentage from a BMI measurement. Finally, some participants
considered the BMI to be an invalid indicator of weight status because it does
not consider their greater-than-average fitness level. Decreased fitness is a strong
predictor of adult obesity [42]. Some studies have demonstrated a “fit but fat” or
“metabolically healthy obese” (MHO) phenotype of individuals who are obese
yet have a healthy metabolic profile [43]-[48]. These individuals have a better
prognosis for mortality and morbidity than metabolically unhealthy obese [48],
though they may still have a higher risk for cardiovascular diseases and diabetes

mellitus than individuals with normal weights [47] [49]. Given this phenome-

DOI: 10.4236/health.2019.115049

586 Health


https://doi.org/10.4236/health.2019.115049

B. E. Garrett et al.

non, some argue that focus should be placed on physical activity, exercise, and
cardiorespiratory fitness, instead of on weight status [47], while others contend
the strong association between weight status and health outcomes maintains the
value of such measures [49]. Another way fitness level may influence BMI is in-
directly through increased muscle mass and decreased fatty tissue. As exercise
helps to determine the ratio of fat-free or lean tissue to fat tissue, fitness can in-
directly lead to higher BMI values [7]. Considering each of these variables and
the subsequent limitations of the BMI in accounting for them, perhaps the low
percentage of participants in this study considering the BMI to be invalid is

noteworthy.

Limitations

These results should be considered in light of several study limitations. This
study used self-reported height and weight in calculating BMI scores. While
self-report is common in social science, this methodology is prone to error. The
current study has limited generalizability provided that the study sample con-
sisted of Amazon MTurk platform users who self-selected for participation and
do not represent the general population. Finally, because this study was funded
by a modest $500 undergraduate studies mentoring grant the size of the study
sample was limited which may have impacted the results. Despite these limita-
tions, the current study provides unique insights relative to perceived weight
status and perceived validity of the BMI. Future studies may consider collecting
heights and weights in a clinical setting to ensure greater precision of measure-
ment and subsequent accuracy of BMI scores. Finally, understanding why par-
ticipants do or do not consider the BMI to be a valid indicator of weight status
may be better understood using qualitative approaches such as interviews or fo-

cus groups.

5. Conclusion

This study aimed to understand perceptions of body weight status as objectively
measured using the BMI and reasons for considering the BMI to be an invalid
indicator of weight status. Findings indicate that many U.S. adults are inaccurate
in subjectively classifying their own weight status. While other studies have ex-
plored the effectiveness of the BMI in determining body fat percent and how in-
accurate people are in estimating their own BMI weight category, the current
study was unique in that it sought to determine what portion of adults agree
with the BMI personally, and what reasons people have for disagreement. These
findings may help healthcare professionals to better promote healthy behaviors

by understanding who is most likely to consider the BMI invalid and why.
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