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Background: Misperception of body weight is associated with various
psychological and health problems, including obesity, eating disorders, and
mental problems. To date, female-specific risk factors, including socioeconomic
or health-related lifestyle features, or their indicative performance for the
misperception in Asian women according to age groups remain unknown.

Objectives: To investigate the prevalence and associated risk factors for the
mismatch in self-perceived body weight and evaluated the classification
performance of the identified risk factors across age groups in female adults.

Methods: We analyzed data of 22,121 women (age 19-97 years) from the 7-
year Korea National Health and Nutrition Examination Survey dataset (2010-
2016). We evaluated self-perceived body weight of the participants with their
actual weight using the body mass index cut-off and grouped them by age:
early adulthood (19-45), middle adulthood (46-59), and late adulthood (>60).
Logistic regression was conducted in each age group based on their weight
misperception. The classification performance of the identified risk factors was
evaluated with a bagging tree ensemble model with 5-fold cross-validation.

Results: 22.2% (n=4,916) of the study participants incorrectly perceived their
body weight, of which 14.1% (n=3,110) and 8.2% (n=1,806) were in the
underestimated and overestimated groups. Among the age groups, the
proportion of participants who misperceived their body weight was highest
in late adulthood (31.8%) and the rate of overestimation was highest in early
adulthood (14.1%). We found that a lower education level, absence of
menopause, perception of themselves as unhealthy, and efforts for weight
management were significantly associated with the overall misperception
(overestimation or underestimation) of body weight across age groups.
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Based on the identified risk factors, the highest area under the receiver
operating curve (AUROC) and accuracy of the best classification model
(weight overestimation in all participants) were 0.758 and 0.761, respectively.
Adding various associated lifestyle factors to the baseline model resulted in an
average increase of 0.159 and 0.135 in AUROC for classifying weight
underestimation and overestimation, respectively.

Conclusions: Age, education level, marital status, absence of menopause,
amount of exercise, efforts for weight management (gain, loss, and
maintenance), and self-perceived health status were significantly associated
with the mismatch of body weight.

KEYWORDS

perceived weight, weight misperception, weight management, health informatics,

body mass index, public health

1 Introduction

Obesity is a complex and multifactorial disease that is a
major public health issue. The prevalence of obesity has been
epidemically increasing worldwide; being overweight and obese
affects over one-third of the world’s population (1), and it is
expected that 38% of the world’s adult population will be
overweight, and 20% will be obese by 2030 (2). Excess weight
and obesity are well-established critical risk factors for
comorbidities of chronic diseases such as type 2 diabetes,
hypertension, dyslipidemia, cardiovascular events, or
premature mortality (3, 4). Obesity represents a challenge in
public health given its high prevalence, increasing trend, and
accompanying health risks (2).

Issues of obesity and its related health problems have
generated an increased attention to the perception of and
satisfaction with body image and shape. Body image distortion
can lead to inappropriate diet restriction, eating disorders, and
excessive weight loss, which in turn, give rise to reproductive
function issues, such as menstrual irregularity, hypothalamic
dysfunction, infertility, and bone loss due to impaired sex
hormone metabolism (5-9). Moreover, body dissatisfaction is
linked to adverse psychological consequences such as poor self-
esteem, depression, and anxiety (10-12).

Existing studies report certain factors associated with the
discrepancy between perceived and actual body shape and size
(13-15). Significant gender and age differences have been
reported for this discrepancy; males and younger individuals
tend to underestimate their weight (and vice versa for females)
(14-17). Studies have explored comprehensive lifestyle factors,
ranging from health-related behaviors to socioeconomic status;
however, most of this research used cross-sectional designs,
highly selected cohorts, or populations with specific age groups
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(e.g., high school or university students, and young adults) (18-
22). In addition, there is growing attention on how to identify
the target populations with weight misperception, and only a few
studies have performed predictive analytics based on the
associated behavioral and social factors that lead to body
weight misperception.

This study investigated the perceived body weight and/or its
disturbance and trends across age groups in Korean women,
using large population data from the national registry to
determine the associated female-specific and age-specific risk
factors for the discrepancy between actual body size and self-
perceived body weight. One of the main purposes of the present
study was to predict the future occurrence of body weight
misperception with a machine-learning approach, by
providing data that could be used by the public health branch
management for preventive interventions.

2 Materials and methods
2.1 Study population

Data from 22,121 Korean women aged 19-97 years (mean
age 50.4 * 16.6) included in this study were collected from the
Korea National Health and Nutrition Examination Survey
(KNHANES) performed between 2010 and 2016. The
KNHANES is a nationwide survey that has been conducted by
the Division of Chronic Disease Surveillance under the Korea
Centers for Disease Control and Prevention since 1998. This
annual program evaluates health-related behaviors and
nutritional status assessments for representative South Korean
populations. Specialized research teams that consist of selected
professional investigators, including nurses, nutritionists, and
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students majoring in public health after completing 1 month of
training, undertake health assessments and perform conducted
interviews and physical examinations with participants. The
study was approved by the institutional review board of Korea
University Ansan Hospital.

2.2 Sociodemographic and
lifestyle variables

The KNHANES survey questionnaires assessed a wide range
of lifestyle factors, ranging from health-related behaviors to
socioeconomic status. Data on age, education level, income
level, marital status, self-perceived health status, alcohol
consumption, and employment status were obtained using
structured survey items. Education level was categorized as
elementary school or lower, middle school, high school, and
college or higher. Income level was classified according to
monthly income quartiles for each member in the household:
low, middle-low, middle-high, and high. Participants consuming
more than 12 alcohol drinks per year were classified as alcohol
drinkers. The following clinical or health-related information were
collected: past medical history of chronic diseases, experience of
anxiety and depressive mood (none/mild/severe), degree of
chronic pain (none/mild/severe), days of anaerobic workout per
week, days of walking per week, exercise for weight loss, weight-
control practice, gravidity, and menstruation condition. Past
medical history of chronic diseases was defined as having been
diagnosed from a physician, which was dichotomized into present
and none for each disease, including diabetes, hypertension,
hyperlipidemia, or depression. Weight-control practice was
divided into the following categories: “weight loss management,”

»

“weight maintenance management,” “weight gain management,”
and “never tried to control weight”. Gravidity was defined as the
number of pregnancies the woman has ever had, including all live
births, stillbirths, miscarriage and abortions. The menstruation
condition of the participants was assessed whether they were
menstruating or were amenorrheic due to pregnancy, lactation, or
menopause (menopause type). The full list of the variables used in

this study is provided in Supplementary Table 1.

2.3 Assessment of objective weight
status and classification of body
weight perception

To assess the objective weight status, anthropometric
indices, including height, weight, and waist circumference,
were measured, and the body mass index (BMI) was calculated
using the formula [bodyweight (kg)/(height x height) (m?)]. In
addition, information on the self-perceived body image was
collected based on the following questionnaire: “Do you
consider yourself as (1) very thin, (2) a little thin, (3) average,

Frontiers in Endocrinology

03

10.3389/fendo.2022.1007129

(4) a little obese, or (5) very obese.” Based on a comparison
between the subjects’ actual weight status (measured using BMI)
by the World Health Organization Asian-Pacific criteria (23)
and their self-perceived body image, two categories of
mismatched body images were generated: (1) overestimation,
defined as women who had normal weight or were underweight
(BMI less than 23) who perceived their body as a little obese or
very obese and (2) underestimation, defined as women with a
BMI > 23 (overweight or obese) who responded that their body
size was average, a little thin, or very thin. The control group was
defined as women with normal perception who were not belong
to either of overestimation or underestimation categories.

2.4 Statistical analysis

First, Chi-square test was performed to examine linear
trends in proportions of weight misperception among age
groups. Then, we fitted multivariate logistic regression models
to examine the associations between overall weight
misperception and a range of lifestyle factors for all the
participants. The main null hypothesis of our logistic
regression model was that there is no association between
specific lifestyle factors and weight misperception. Among the
tested factors, gravidity was the only continuous variable and we
replaced its extreme outliers (calculated as the 3rd
quartile + 3 x the interquartile range or 1st quartile—3 x the
interquartile range) with median values.

To explore age-specific differences in lifestyle factors
associated with weight misperception, we classified the
participants into three age groups and repeated the analysis as
follows: early adulthood (19-45 years), middle adulthood (46-59
years), and late adulthood (= 60 years) (mean ages of 33.8, 52.6,
and 69.8 years, respectively). For age-specific analysis, different
subsets of health-related and lifestyle factors, including age,
alcohol consumption, anxiety and depressive mood, chronic
pain, days of anaerobic workout, days of walking per week,
education level, exercise for weight loss, gravidity, income level,
marital status, self-perceived health status, and management of
weight (gain, loss or maintenance) were tested (Supplementary
Table 2). The Bonferroni-adjusted significance level of 0.0055 for
multiple comparisons (3 different age groups, each with overall
misperception, overestimation, and underestimation patterns)
was applied. All the analyses were performed in the R
environment (version 4.1.1) using the svyglm function in the
survey package, accounting for the KNHANES sampling weights.

2.5 Predictive analysis

We trained an ensemble of decision tree models to classify
the participants’ self-perceived body weight status based on the
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identified lifestyle factors from the aforementioned regression
analysis. We hypothesized that several behavioral and social
lifestyle factors would account for the misperception of body
weight. For the model training and evaluation, the data were
split into training (70%) and test (30%) sets, among which the
normal controls were randomly undersampled. The baseline
model was constructed only including BMI, and its result was
compared with our combined model that additionally
incorporated significantly identified lifestyle factors. The model
performance was evaluated using the held-out test set by
computing the values of the area under the receiver operating
characteristic curve (AUROC), the 95% confidence interval (CI),
and accuracy.

3 Results

3.1 Demographic characteristics
and overall misperception patterns
of body weight

We analyzed multivariate data from 22,121 Korean women
who participated in the KNHANES between 2010 and 2016.
Table 1 presents the demographic characteristics of the
participants. A wide range of socioeconomic, lifestyle, and
health-related factors were included in the analysis, ranging
from self-reported questionnaire data, reporting the
individual’s environment or daily behaviors, to objective
health/weight measurements or clinical diagnosis history
(Supplementary Table 1).

The overall proportions for the “correct” and “mismatch”
types of perceived body weight by age groups are shown in
Figure 1A, where the age categories were 19-45 years (early
adulthood), 46-59 years (middle adulthood), and > 60 years
(late adulthood). The proportion of participants who correctly
perceived body weight was similar for early adulthood and middle
adulthood (82.6% and 82.2%, respectively) but lower for the late
adulthood group, as only 68.2% were correctly matched.
Moreover, there was a trend towards an increase in the
underestimation of weight with increasing age (P < 0.001); in
contrast, the proportion of overestimation decreased with age (P <
0.001) (Figure 1B).

We identified several lifestyle factors that were significantly
associated with the overall misperception (overestimation and
underestimation) of body weight (Figure 2). Age, alcohol
consumption, days of walking, education level, marital status,
self-perceived health status, effort of weight management (gain,
loss, and maintenance) were negatively associated with
misperception patterns, whereas, exercise behaviors for weight
loss was positively associated with misperceived body weight.
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3.2 Age-specific factors associated with
misperception of body weight status

Based on the factors associated with misperception patterns,
we analyzed the data using category-specific variables. In the
early adulthood group (age 19 to 45), women who tended to
consume less alcohol, had a lower education level, were married,
and perceived themselves as unhealthy were significantly more
likely to underestimate their body weight (Figure 3A, left). On
the contrary, women who tended to consume more alcohol, had
chronic pain, did fewer anaerobic workouts, perceived
themselves as healthy, made less effort for weight gain and
more effort for weight loss were more likely to overestimate
their body weight (Figure 3A, right).

For the middle adulthood group (age 45-59 years), women
who did more anaerobic workouts, had fewer episodes of
depression, had a lower education level, had lower gravidity,
and were not menopausal state were significantly more likely to
underestimate the body weight (Figure 3B, left). Women who
did less anaerobic workouts, were not in menopause, made less
effort for weight gain and more effort for weight loss, and who
perceived themselves healthier were significantly more likely to
overestimate their body weight (Figure 3B, right).

In the late adulthood group (age > 60 years), less alcohol
consumption, fewer days of walking, lower education level, more
exercise for weight loss, lower income, no menopause, and
perceiving themselves as unhealthy were associated with an
underestimation of body weight (Figure 3C, left). Among the
variables of chronic medical diseases, the presence of diabetes
and the absence of hyperlipidemia were significantly associated
with an underestimation of body weight. Women who perceived
themselves as healthier, with less effort for weight gain, and more
effort for weight loss, were significantly associated with an
overestimation of body weight (Figure 3C, right).

3.3 Predictive performance

The bagging tree ensemble model that included the previously
identified lifestyle features showed a moderate overall
performance for assessing weight overestimation (Figure 4A)
and underestimation (Figure 4B). The feature included in each
model were presented as footnote of Supplementary Table 2.
Across the tested models, the highest AUROC and accuracy of the
best classification model (weight overestimation in all participants
across ages) were 0.758 and 0.761, respectively, with the 5-fold
cross-validation (Supplementary Table 2A). Adding various
lifestyle factors to the baseline model resulted in an average
increase of 0.159 and 0.135 for AUROC when estimating
weight-underestimating and weight-overestimating behavior,
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TABLE 1 Demographic characteristics of the study participants.

Total n = 22,121

Early adulthood (age 19 - 45)(n =

Middle adulthood (age 46 - 59)(n = 5,009) | LAte adulthood (age =

9,006) 60)(n = 7,206)
Age 338+74 52.6 £3.9 69.8 £ 6.5
BMI 224 +3.6 239 +3.3 244 +33
Gravidity 18+ 1.7 3.6+ 1.7 52 +24
Marital status
married 6312 (70%) 5826 (98.6%) 7170 (99.5%)
not married 2694 (30%) 83 (3.4%) 36 (0.5%)
Employment status
working 4904 (54.5%) 3523 (60.1%) 4987 (69.2%)
Not working 4102 (45.5%) 2386 (39.9%) 2219 (30.8%)
Education level
clementary school 79 (0.9%) 1264 (21.4%) 5209 (72.3%)
and below
middle school
and below 204 (2.3%) 1200 (20.3%) 868 (12%)
:fl": ;°h°°1 and 3824 (42.5%) 2354 (39.8%) 822 (11.4%)
Zgi:’;rmy and 4899 (54.4%) 1091 (18.5%) 307 (43%)
Menopause status
no menopause 8902 (98.8%) 1959 (33.2%) 38 (0.5%)
artificial 85 (0.9%) 3239 (54.9%) 690 (9.6%)
natural 19 (0.2%) 701 (11.9%) 6478 (89.9%)
Self-perceived body weight
correct 7437 (82.6%) 4857 (82.2%) 4911 (68.2%)
underestimated 303 (3.4%) 673 (11.4%) 2134 (29.6%)
overestimated 1266 (14.1%) 379 (6.4%) 161 (2.2%)
Self-perceived health status
very good 418 (4.6%) 223 (3.8%) 200 (2.8%)
good 2816 (31.3%) 1364 (23.1%) 1213 (16.8%)
usual 4616 (51.3%) 3098 (52.4%) 3244 (45%)
bad 1074 (11.9%) 1041 (17.6%) 1754 (24.3%)
very bad 82 (0.9%) 183 (3.1%) 795 (11%)
Age, BMI, and Gravidity; mean + SD.

Frontiers in Endocrinology 05 frontiersin.org


https://doi.org/10.3389/fendo.2022.1007129
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Joo et al.

10.3389/fendo.2022.1007129

A
100 —
Correct
Overestimated
75 - Underestimated
o
)
g
E 50
o
=
2
Ay
25
I—
19-45 45-59 =60
Age groups (years)
B . .
Underestimated group Overestimated group
P for trends < 0.001 P for trends < 0.001
100 100
. Correct
s 75 |:| Incorrect
—~ : — N
S S
< <
g g
E 50 £ 50
Q =]
=¥ =5
2 o
[N (=M
25 25
19-45 45-59 =60 19-45 45-59 =60

Age groups (years)

FIGURE 1

Age groups (years)

(A) Stacked bar graph showing the proportions of the self-perceived body weight status of Korean women by age group, and (B) the proportions
of individuals with mismatched perception of body weight by age group.

respectively. The classification models for the weight-
overestimating behavior did not show any improvement
compared to the baseline model, which only included BMI
(Supplementary Table 2B). The feature important analysis
revealed the most useful relevant variables for classifying weight
underestimation, which were BMI, weight management status,
and self-perceived health.

4 Discussion

In this study, we investigated the age-specific trend of self-
perceived body weight in a large population of Korean women,
and observed that the incidence of mismatch of body weight
increases with age and is highest in late adulthood. Weight
overestimation patterns were more commonly observed than
weight underestimation in early adulthood (ages 19-45), and the
pattern was reversed in middle adulthood (ages 45-59) and late
adulthood (ages = 60) in our study.

Frontiers in Endocrinology

06

Existing studies have reported that race, gender, age, and
behavioral factors influence the misperception of one’s body
weight (16, 24-30). To date, most of these studies were
conducted in the US or on Western populations, which have
limited application to women in other countries (16). Unlike
Western populations where an underestimation in overweight/
obese women is the main issue, women in Asian countries tend
to overestimate their body weight and attempt weight control
more than Western women (31, 32). Our work represents one of
the few studies examining the overall trend, prevalence, and age-
specific patterns of body weight perception in Asian populations.
Similar to the findings of other studies, we observed that young
adults are likely to overestimate their body weight or image, and
this phenomenon is frequently reported across countries and
ethnicities (33-35). Young adults are often exposed to unrealistic
body ideals portrayed in mass media that are regarded as the
norm of societal standards of beauty (36). Accumulated studies
have shown a high prevalence of misperception among the
young population; however, data on older adults are currently
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limited. The results of the present study revealed that the
proportion of individuals with a mismatch in body image was
highest (31.8%) in the late adulthood group (= 60 years) in our
cohort. Notably, underestimation (29.6%) was more prevalent
than overestimation (2.2%) in this age group. A possible
explanation for this finding is that age-related changes in
overall cognitive function or reduced interest in one’s body
image affect one’s perceived body image. The importance
attributed to body image and physical appearance decreases
with age, and this reduced emphasis on appearance may be
protective against negative self-evaluations associated with body
image (37). It is also possible that becoming feeble or care-
dependent with age may cause the person to feel weak and
misperceive themselves as underweight. More importantly, an
awareness of this phenomenon of the misperception on body
images is necessary because chronic diseases such as diabetes,
hypertension, metabolic syndrome, and health issues related to
obesity may be overlooked because older women do not feel the
need for weight management (38).

In this study, we identified several sociocultural, habitual,
health-related, and female-specific factors that were significantly
associated with misperceptions of body weight in Korean
women. Our regression analysis revealed that age, education
level, days of walking, and efforts for weight management were
negatively associated with a misperception of body weight. Of
note, self-perceived health status was negatively related to the
misperception of body weight across all age groups, indicating
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that women who perceived themselves as unhealthy tended to
underestimate their body weight. Also, making specific efforts
toward weight loss was associated with weight-overestimation
patterns in all age groups; these results support earlier
observations that dieters are more likely to overestimate their
weights even though their weights were within a healthy range,
and those bias could be risky as weight loss effort are a well-
known risk factor for reduced nutritional state, mortality risk, or
significant health problems (25, 39-41). It can also be suggested
that dieters’ particular attention to their body weight are
associated with biased estimates of weight status and this is
likely to influence their subjective perception of healthiness, or
the evaluation of ‘healthiness/unhealthiness’ might be closely
related to one’s self-perceived weight status. Further work is
required to clarify which of these two factors, weight loss efforts
or self-perceived health status, is more important for the weight
misperception behavior and if there is an interference or
interaction between them.

One of the strengths of our study is that a large nationally
representative sample was collected from a centralized dataset
derived from a national registry cohort. Existing studies have
reported that women tend to be more sensitive and
overestimate their body weight than men (42-45). Our study
aimed to demystify female-specific risk factors that might
influence the weight misperception, including gravidity,
menopausal status, or pregnancy history. In addition, we
sought to identify women with weight misperceptions to
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FIGURE 3

Odds ratio (OR; 95% confidence interval [Cl]) of socioeconomic and health-related factors for body weight misperception (overestimation or
underestimation) in different age groups: (A) 19-45 years (B) 46—59 years, and (C) > 60 years. *P < 0.05, **P < 0.01, ***P < 0.001.

quantify the extent of variance that the identified risk features Even though we showed a slightly improved prediction model
could explain. To our knowledge, this is the first study with a compared to the baseline model, we believe that the inclusion
machine learning approach to classify an individual’s weight of more lifestyle and behavioral features will identify social
misperception based on their demographic and lifestyle data. determinants for weight misperception and could address
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Performance of the decision tree-based ensemble model for predicting self-perceived body weight status in the overall dataset (n = 22,121);
participants in the age groups of 19-45 years (n = 9,006), 46-59 years (n = 5,909), and > 60 years (n = 7,206). (A) Receiver operating
characteristic (ROC) curves of predicting overestimating pattern, and (B) underestimating pattern in different age groups.

some crucial public health concerns. By estimating the relative
feature importance within the prediction models, we confirmed
that an individual’s perceived health and weight management
status were important and direct indicators of
weight misperception.

Our study had several limitations. First, most of our lifestyle
features were derived from self-reported questionnaire from the
KNHANES dataset. Even though self-reported features enable
deep curation of the environment surrounding an individual,
they are inherently biased by an individual’s subjective feelings
and do not comprehensively cover every part of the human
lifestyle. Aside from the self-reported features, if other types and
ranges of objective measurements were available to describe an
individual’s lifestyle better, the findings would have been
strengthened by identifying more reliable and valid risk
features associated with weight misperception. In addition, we
observed a significant case-control imbalance in our dataset,
especially for weight underestimation, hindering the
performance of our weight misperception prediction models
based on a machine-learning approach. We attempted to address
these challenges by undersampling the training data; however,
for future studies, the use of a large population will strengthen
the classification models and unveil meaningful outcomes.
Lastly, even though the BMI is the most common
anthropometric index to estimate general adiposity, it does not
provide accurate information for distinguishing between fat and
lean mass or fat distribution (46, 47). Thus, the use of BMI index
alone might be insufficient to determine whether or not an
individual is at her proper weights. Future studies should
consider incorporating other anthropometric indices that can
better identify the adiposity and fat distribution, to validate our
findings further.

Frontiers in Endocrinology

5 Conclusion

Our study identified several sociocultural, habitual, health-
related, age-specific and female-specific factors that are
significantly associated with misperceptions of self-perceived
body weight in a large sample of Korean female adults. Our
prediction models revealed that an individual’s perceived health
and weight management status are important and direct
indicators of weight misperception.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Institutional Review Board, Korea University
Ansan Hospital. Written informed consent for participation
was not required for this study in accordance with the
national legislation and the institutional requirements.

Author contributions

YYJ, GJC, and KWY contributed to the conceptualization,
design of the study, acquisition of the data, and writing of the
original draft. YYJ, JK, and KL organized the database and
performed the statistical analysis. All authors have contributed

frontiersin.org


https://doi.org/10.3389/fendo.2022.1007129
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Joo et al.

to the crucial discussion and manuscript revision and approved
the submitted version.

Funding

This work was supported by the Korea University grant.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, et al.
National, regional, and global trends in adult overweight and obesity prevalences.
Popul Health Metr (2012) 10:22. doi: 10.1186/1478-7954-10-22

2. Kelly T, Yang W, Chen CS, Reynolds K, He J. Global burden of obesity in
2005 and projections to 2030. Int J Obes (2005) (2008) 32:1431-7. doi: 10.1038/
1j0.2008.102

3. Haslam DW, James WP. Obesity. Lancet (London England) (2005) 366:1197—
209. doi: 10.1016/s0140-6736(05)67483-1

4. Clinical guidelines on the identification, evaluation, and treatment of
overweight and obesity in adults: executive summary. expert panel on the
identification, evaluation, and treatment of overweight in adults. Am J Clin Nutr
(1998) 68:899-917. doi: 10.1093/ajcn/68.4.899

5. Hollmann M, Runnebaum B, Gerhard I. Impact of waist-hip-ratio and body-
mass-index on hormonal and metabolic parameters in young, obese women. Int J
Obes Rel Metab Disorders: ] Int Assoc Study Obes (1997) 21:476-83. doi: 10.1038/
§).4j0.0800433

6. Broughton DE, Moley KH. Obesity and female infertility: potential mediators of
obesity’s impact. Fertil Steril (2017) 107:840-7. doi: 10.1016/j.fertnstert.2017.01.017

7. Seif MW, Diamond K, Nickkho-Amiry M. Obesity and menstrual disorders.
Best Pract Res Clin Obstet Gynaecol (2015) 29:516-27. doi: 10.1016/
j.bpobgyn.2014.10.010

8. Chou SH, Mantzoros C. Bone metabolism in anorexia nervosa and
hypothalamic amenorrhea. Metab: Clin Exp (2018) 80:91-104. doi: 10.1016/
j-metabol.2017.10.009

9. Gordon CM, Ackerman KE, Berga SL, Kaplan JR, Mastorakos G, Misra M,
et al. Functional hypothalamic amenorrhea: An endocrine society clinical practice
guideline. J Clin Endocrinol Metab (2017) 102:1413-39. doi: 10.1210/jc.2017-00131

10. Duchesne AP, Dion J, Lalande D, Begin C, Emond C, Lalande G, et al. Body
dissatisfaction and psychological distress in adolescents: Is self-esteem a mediator?
J Health Psychol (2017) 22:1563-9. doi: 10.1177/1359105316631196

11. Darby A, Hay P, Mond ], Rodgers B, Owen C. Disordered eating behaviours
and cognitions in young women with obesity: relationship with psychological
status. Int ] Obes (2005) (2007) 31:876-82. doi: 10.1038/sj.ij0.0803501

12. Stice E. Risk and maintenance factors for eating pathology: a meta-analytic
review. Psychol Bull (2002) 128:825-48. doi: 10.1037/0033-2909.128.5.825

13. Gardner RM, Jappe LM, Gardner L. Development and validation of a new
figural drawing scale for body-image assessment: the BIAS-BD. J Clin Psychol
(2009) 65:113-22. doi: 10.1002/jclp.20526

14. Fiske L, Fallon EA, Blissmer B, Redding CA. Prevalence of body
dissatisfaction among united states adults: review and recommendations for
future research. Eating Behav (2014) 15:357-65. doi: 10.1016/j.eatbeh.2014.04.010

15. Neighbors LA, Sobal J. Prevalence and magnitude of body weight and shape
dissatisfaction among university students. Eating Behav (2007) 8:429-39.
doi: 10.1016/j.eatbeh.2007.03.003

Frontiers in Endocrinology

10.3389/fendo.2022.1007129

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/
fendo.2022.1007129/full#supplementary-material

16. Laus MF, Costa TM, Almeida SS. Gender differences in body image and
preferences for an ideal silhouette among Brazilian undergraduates. Eating Behav
(2015) 19:159-62. doi: 10.1016/j.eatbeh.2015.09.003

17. Shin A, Nam CM. Weight perception and its association with socio-
demographic and health-related factors among Korean adolescents. BMC Public
Health (2015) 15:1292. doi: 10.1186/512889-015-2624-2

18. Bellisle F, Monneuse MO, Steptoe A, Wardle J. Weight concerns and eating
patterns: a survey of university students in Europe. Int ] Obes Rel Metab Disorders: ]
Int Assoc Study Obes (1995) 19:723-30.

19. Mintem GC, Gigante DP, Horta BL. Change in body weight and body image
in young adults: a longitudinal study. BMC Public Health (2015) 15:222.
doi: 10.1186/s12889-015-1579-7

20. Elia C, Karamanos A, Silva MJ, O’Connor M, Lu Y, Dregan A, et al. Weight
misperception and psychological symptoms from adolescence to young adulthood:
longitudinal study of an ethnically diverse UK cohort. BMC Public Health (2020)
20:712. doi: 10.1186/s12889-020-08823-1

21. Gruszka W, Owczarek AJ, Glinianowicz M, Bak-Sosnowska M, Chudek J,
Olszanecka-Glinianowicz M. Perception of body size and body dissatisfaction in
adults. Sci Rep (2022) 12:1159. doi: 10.1038/541598-021-04706-6

22. Trandafir AV, Fraseniuc M, Lotrean LM. Assessment of actual weight,
perceived weight and desired weight of Romanian school children-opinions and
practices of children and their parents. Int J Environ Res Public Health (2022)
19:3502. doi: 10.3390/ijerph19063502

23. WHO/IASO/IOTF. The Asia-pacific perspective: Redefining obesity and its
treatment. Melbourne: Health Communications Australia (2000).

24. Kronenfeld LW, Reba-Harrelson L, Von Holle A, Reyes ML, Bulik CM.
Ethnic and racial differences in body size perception and satisfaction. Body Image
(2010) 7:131-6. doi: 10.1016/j.bodyim.2009.11.002

25. Cash TF, Morrow JA, Hrabosky JI, Perry AA. How has body image
changed? a cross-sectional investigation of college women and men from 1983 to
2001. J Consult Clin Psychol (2004) 72:1081-9. doi: 10.1037/0022-006x.72.6.1081

26. Grabe S, Hyde JS. Ethnicity and body dissatisfaction among women in the
united states: a meta-analysis. Psychol Bull (2006) 132:622-40. doi: 10.1037/0033-
2909.132.4.622

27. Althumiri NA, Basyouni MH, BinDhim NF, Alqahtani SA. Levels and
associations of weight misperception with healthy lifestyle among adults in Saudi
Arabia. Obes Facts (2021) 14:586-92. doi: 10.1159/000518633

28. Kye SY, Park K. Gender differences in factors associated with body weight
misperception. Public Health Nutr (2021) 24:2483-95. doi: 10.1017/
51368980020003262

29. Kim S, So WY. Secular trends in the prevalence of weight misperception
among Korean adults, 2001-2013. Obes Res Clin Pract (2018) 12:346-50.
doi: 10.1016/j.0rcp.2016.05.002

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fendo.2022.1007129/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fendo.2022.1007129/full#supplementary-material
https://doi.org/10.1186/1478-7954-10-22
https://doi.org/10.1038/ijo.2008.102
https://doi.org/10.1038/ijo.2008.102
https://doi.org/10.1016/s0140-6736(05)67483-1
https://doi.org/10.1093/ajcn/68.4.899
https://doi.org/10.1038/sj.ijo.0800433
https://doi.org/10.1038/sj.ijo.0800433
https://doi.org/10.1016/j.fertnstert.2017.01.017
https://doi.org/10.1016/j.bpobgyn.2014.10.010
https://doi.org/10.1016/j.bpobgyn.2014.10.010
https://doi.org/10.1016/j.metabol.2017.10.009
https://doi.org/10.1016/j.metabol.2017.10.009
https://doi.org/10.1210/jc.2017-00131
https://doi.org/10.1177/1359105316631196
https://doi.org/10.1038/sj.ijo.0803501
https://doi.org/10.1037/0033-2909.128.5.825
https://doi.org/10.1002/jclp.20526
https://doi.org/10.1016/j.eatbeh.2014.04.010
https://doi.org/10.1016/j.eatbeh.2007.03.003
https://doi.org/10.1016/j.eatbeh.2015.09.003
https://doi.org/10.1186/s12889-015-2624-2
https://doi.org/10.1186/s12889-015-1579-7
https://doi.org/10.1186/s12889-020-08823-1
https://doi.org/10.1038/s41598-021-04706-6
https://doi.org/10.3390/ijerph19063502
https://doi.org/10.1016/j.bodyim.2009.11.002
https://doi.org/10.1037/0022-006x.72.6.1081
https://doi.org/10.1037/0033-2909.132.4.622
https://doi.org/10.1037/0033-2909.132.4.622
https://doi.org/10.1159/000518633
https://doi.org/10.1017/s1368980020003262
https://doi.org/10.1017/s1368980020003262
https://doi.org/10.1016/j.orcp.2016.05.002
https://doi.org/10.3389/fendo.2022.1007129
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Joo et al.

30. Akindele MO, Phillips J, Igumbor E, Useh U. Body weight misperception
and dissatisfaction among overweight and obese adult nigerians. JMIR Public
Health Surveill (2017) 3:¢56. doi: 10.2196/publichealth.7047

31. Johnson F, Cooke L, Croker H, Wardle J. Changing perceptions of weight in
great Britain: comparison of two population surveys. BMJ (2008) 337:a494.
doi: 10.1136/bmj.a494

32. JungJ, Forbes GB. Body dissatisfaction and disordered eating among college
women in China, south Korea, and the united states: Contrasting predictions from
sociocultural and feminist theories. Psychol Women Q (2007) 31:381-93. doi:
10.1111/§.1471-6402.2007.00387.x

33. Wardle ], Haase AM, Steptoe A. Body image and weight control in young
adults: international comparisons in university students from 22 countries. Int J
Obes (2005) (2006) 30:644-51. doi: 10.1038/s).ij0.0803050

34. Puhl RM, Heuer CA. Obesity stigma: important considerations for public
health. Am J Public Health (2010) 100:1019-28. doi: 10.2105/ajph.2009.159491

35. Fruh SM, Nadglowski J, Hall HR, Davis SL, Crook ED, Zlomke K. Obesity
stigma and bias. J Nurse Pract (2016) 12:425-32. doi: 10.1016/j.nurpra.2016.05.013

36. Brooks KR, Mond JM, Stevenson R], Stephen ID. Body image distortion and
exposure to extreme body types: Contingent adaptation and cross adaptation for
self and other. Front Neurosci (2016) 10:334. doi: 10.3389/fnins.2016.00334

37. Webster J, Tiggemann M. The relationship between women’s body
satisfaction and self-image across the life span: the role of cognitive control. J
Genet Psychol (2003) 164:241-52. doi: 10.1080/00221320309597980

38. Park B, Cho HN, Choi E, Seo DH, Kim S, Park YR, et al. Self-perceptions of
body weight status according to age-groups among Korean women: A nationwide
population-based survey. PloS One (2019) 14:¢0210486. doi: 10.1371/
journal.pone.0210486

39. Dunkley DM, Masheb RM, Grilo CM. Childhood maltreatment, depressive
symptoms, and body dissatisfaction in patients with binge eating disorder: the

Frontiers in Endocrinology

11

10.3389/fendo.2022.1007129

mediating role of self-criticism. Int J Eat Disord (2010) 43:274-81. doi: 10.1002/
eat.20796

40. Mond J, Mitchison D, Latner J, Hay P, Owen C, Rodgers B. Quality of life
impairment associated with body dissatisfaction in a general population sample of
women. BMC Public Health (2013) 13:920. doi: 10.1186/1471-2458-13-920

41. Irvine KR, McCarty K, McKenzie KJ, Pollet TV, Cornelissen KK, Tovée MJ,
et al. Distorted body image influences body schema in individuals with negative
bodily attitudes. Neuropsychologia (2019) 122:38-50. doi: 10.1016/
j.neuropsychologia.2018.11.015

42. Jones LR, Fries E, Danish SJ. Gender and ethnic differences in body image
and opposite sex figure preferences of rural adolescents. Body Image (2007) 4:103-
8. doi: 10.1016/j.bodyim.2006.11.005

43. Fallon AE, Rozin P. Sex differences in perceptions of desirable body shape. J
Abnorm Psychol (1985) 94:102-5. doi: 10.1037//0021-843x.94.1.102

44. Lokken K, Ferraro FR, Kirchner T, Bowling M. Gender differences in body
size dissatisfaction among individuals with low, medium, or high levels of body
focus. J Gen Psychol (2003) 130:305-10. doi: 10.1080/00221300309601161

45. Brechan I, Kvalem IL. Relationship between body dissatisfaction and
disordered eating: mediating role of self-esteem and depression. Eating Behav
(2015) 17:49-58. doi: 10.1016/j.eatbeh.2014.12.008

46. Cornier MA, Despreés JP, Davis N, Grossniklaus DA, Klein S, Lamarche B,
et al. Assessing adiposity: a scientific statement from the American heart
association. Circulation (2011) 124:1996-2019. doi: 10.1161/CIR.
0b013e318233bc6ba

47. Pasco JA, Nicholson GC, Brennan SL, Kotowicz MA. Prevalence of obesity
and the relationship between the body mass index and body fat: cross-sectional,
population-based data. PloS One (2012) 7:€29580. doi: 10.1371/
journal.pone.0029580

frontiersin.org


https://doi.org/10.2196/publichealth.7047
https://doi.org/10.1136/bmj.a494
https://doi.org/10.1111/j.1471-6402.2007.00387.x
https://doi.org/10.1038/sj.ijo.0803050
https://doi.org/10.2105/ajph.2009.159491
https://doi.org/10.1016/j.nurpra.2016.05.013
https://doi.org/10.3389/fnins.2016.00334
https://doi.org/10.1080/00221320309597980
https://doi.org/10.1371/journal.pone.0210486
https://doi.org/10.1371/journal.pone.0210486
https://doi.org/10.1002/eat.20796
https://doi.org/10.1002/eat.20796
https://doi.org/10.1186/1471-2458-13-920
https://doi.org/10.1016/j.neuropsychologia.2018.11.015
https://doi.org/10.1016/j.neuropsychologia.2018.11.015
https://doi.org/10.1016/j.bodyim.2006.11.005
https://doi.org/10.1037//0021-843x.94.1.102
https://doi.org/10.1080/00221300309601161
https://doi.org/10.1016/j.eatbeh.2014.12.008
https://doi.org/10.1161/CIR.0b013e318233bc6a
https://doi.org/10.1161/CIR.0b013e318233bc6a
https://doi.org/10.1371/journal.pone.0029580
https://doi.org/10.1371/journal.pone.0029580
https://doi.org/10.3389/fendo.2022.1007129
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Misperception of body weight and associated socioeconomic and health-related factors among Korean female adults: A nationwide population-based study
	1 Introduction
	2 Materials and methods
	2.1 Study population
	2.2 Sociodemographic and lifestyle variables
	2.3 Assessment of objective weight status and classification of body weight perception
	2.4 Statistical analysis
	2.5 Predictive analysis

	3 Results
	3.1 Demographic characteristics and overall misperception patterns of body weight
	3.2 Age-specific factors associated with misperception of body weight status
	3.3 Predictive performance

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


