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Abstract
Objective: Gender analysis in health research is important to strengthen our health
system. The current study aimed to explore factors related to body weight misper-
ception in a national sample of the general Korean population.
Design: Cross-sectional study.
Setting: South Korea, general population.
Participants: 12,900 adults enrolled from the Seventh Korea National Health and
Nutrition Examination Survey (2016–2018).
Results: Disadvantageous socio-economic status was considered a predictor of
participants’ misperceptions of themselves as being of a healthy weight despite
being overweight and as underweight despite being of a healthy weight, mainly
in men. Favourable socio-economic status was considered a predictor of
participants’ misperceptions of themselves as being of a healthy weight despite
being underweight and as overweight despite being of a healthy weight, mainly
in women. Living in an urban area was an independent predictor of men’s mis-
perception of themselves as being of a healthy weight despite being overweight
and women’s misperception of themselves as being underweight despite being of
a healthy weight. Physical inactivity was a predictor of most misperceptions in
women. Psychological variables, such as stress and depression, were not signifi-
cant predictors of misperception.
Conclusions: The current study highlighted the gender differences in factors
related to body weight misperception. These differences suggested that
more sophisticated policies should be formulated to identify solutions to health
problems related to body weight.
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People often distort interpretation of information surround-
ing them(1). This could waste social resources and reduce
quality of life in individuals to offset dissatisfaction with dis-
torted information, and the same is true of the perception of
body image(2,3). Many studies have reportedmental distress
and poor quality of life in obese or underweight people(4–6).
However, if quality of life is reduced by distorted cognition
regarding the body even in those who are not obese or
underweight, it could be considered another social harm
caused by body image.

Body image refers to how one perceives, feels and
thinks about one’s body(7,8). Body image disturbance is
defined as the distortion of perception, behaviour or
cognition related to physical appearance(9). Body image
disturbance is becoming a social problem, particularly in

developed societies, including Western countries, and is
related to mental health outcomes(10) including depression,
eating disorders such as anorexia nervosa or bulimia nerv-
osa, and body dysmorphia(11–15). Of course, body image
disturbance does not only have a negative effect on weight
or health. For example, overweight adolescents were asso-
ciated with less weight gain in the future if their weight was
viewed as normal(16). Body image and its disturbance have
multidimensional components including perceptual, cog-
nitive, affective and behavioural factors(17).

Various authors have demonstrated the role of gender in
body image and suggested that sociocultural pressure on
women to achieve an unrealistic body image can be related
to dissatisfaction(18–20) and undesirable health behaviours
such as eating disorders(21–24), cosmetic surgery(25–27) and
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smoking(28–30). In contrast, the context of body image-
related research involving men differs from that of women,
with its short history and a lack of admiration for thin body
shapes because ofmen’s affinity formuscular bodies(7,31,32).
One study suggested that a gender stereotype of physical
attractiveness could be influenced by mental status(33).
While self-esteem is an important predictor of body image,
the difference in self-esteem between men and women
cannot account for the relationships between gender and
body image(34,35). However, despite the large volume of
research conducted to examine body image, few studies
have explored body image perception in men and women
in detail(36). While gender differences have been reported
in other studies, they did not control for socio-economic
status(37,38), and the study populations were limited to
young adults(39).

Complex and multidimensional dynamics operate to
form body image, and various factors, such as gender,
ethnicity, culture, age and the state of the body and mind,
are related to body image(7,8,40). While relatively little is
known about the relation between marital status and body
image disturbance, it was reported that while men’s marital
status was unrelated to their perceived weight status, mar-
ried women were more likely to perceive themselves as
overweight than unmarried women(41). On the other hand,
it was reported that while marital status had no significant
effect on weight perception for men, women who had
never been married were more likely to perceive them-
selves as heavier weight than those married and living with
a partner(42). Several studies have reported that area of
residence is related to body image(43–45). Women had
stronger body image concerns if they were living in
coastal areas(43). For adolescents, the prevalence of body
image dissatisfaction was high among adolescents from
small-sized municipalities(44). On the other hand, when
comparing body image dissatisfaction between rural
and urban, both areas were similar: a high prevalence
of body image dissatisfaction was observed among ado-
lescents from rural and urban areas(45).

In the current study, in relation to body image disturb-
ance, we compared body weight misperception between
men and women and explored factors related to body
weight misperception between genders in the general
population. Weight misperception is the over- or
underestimation of one’s weight. Unlike most previous
studies(46–51) that compared body weight perception and
obesity and categorised them as over-, under- or correct
estimation, to measure body weight misperception, the
current study subdivided weight misperception levels
into five categories by matching them to actual weight lev-
els, because, for example, in the case of overestimation,
there is a difference between people of a healthy weight
who perceive themselves as overweight and underweight
people who perceive themselves as being of a healthy
weight.

Methods

Participants
We used data from the Seventh Korea National Health and
Nutrition Examination Survey (KNHANES VII, 2016–2018).
As data up to 2017 were refined and available at the time of
the study, we analysed 2016/2017 data from the KNHANES
VII. These surveys have been conducted periodically by
the Korea Centers for Disease Control and Prevention since
1998 to assess health and nutritional status in the general
Korean population. The KNHANES consists of four parts:
the Health Interview Survey, Health Behavior Survey,
Health Examination Survey and Nutrition Survey. The data
for each year of the KNHANES VII were collected via a
cross-sectional and nationally representative survey using
a multistage, stratified sampling design. After providing
informed consent, participants completed an extensive
interview and underwent assessment in a mobile examina-
tion centre. The health interview and health examination
are performed by trained medical staff and interviewers.
The nutrition survey is conducted at participants’ homes
1 week after the health interview. The KNHANES VII was
approved by the institutional review board at the Korea
Centers for Disease Control and Prevention. Detailed infor-
mation about the KNHANES is provided elsewhere(52). The
KNHANES VII data for 2016/2017 include information
regarding 16 277 individuals (8832 families from 384
sectors based on region and housing). After the exclusion
of those aged ≤18 years, 12 900 participants were included
in the study.

Assessment
Objective weight status was determined using BMI (under-
weight: <18·5 kg/m2, healthy weight: 18·5–24·9 kg/m2 and
overweight: ≥25 kg/m2). The weight was measured using
a digital weight scale (measurement interval: 0·1 kg)
according to the Korea Centers for Disease Control and
Prevention’s examination survey guidelines. Those under
10 years of age should be zeroed in with a 0·5 kg correction
weight, and those over 10 years of age should beworn with
a disposable examination gown before zeroing in. With
personal belongings (glass, mobile phone, accessory,
locker key, etc.) are not worn, standing barefoot on the
tread plate, keeping the eyes forward and the arms down
naturally on both sides, and while breathing in, the mea-
surement is conducted up to one decimal place (0·1 kg).

To measure self-perceived body image in terms of body
weight, participants’ perceptions of their weight were
assessed via the following items: ‘Howwould you describe
your weight?’ with possible responses of ‘very under-
weight’, ‘a little underweight’, ‘healthyweight’, ‘a little over-
weight’ and ‘very overweight’. To compare objective and
self-perceived weight status, responses of ‘very under-
weight’ and ‘a little underweight’ were categorised as
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‘underweight’, and ‘a little overweight’ and ‘very overweight’
were categorised as ‘overweight’. Participants were placed
into five groups according to body image perception and
objective weight status as follows: perceiving oneself as
being of a healthy weight despite being underweight, per-
ceiving oneself as being of a healthy weight despite being
overweight, self-perception concordant with objective
weight status, perceiving oneself as underweight despite
being of a healthy weight and perceiving oneself as over-
weight despite being of a healthy weight.

Household income and educational level were classi-
fied into four categories. Marital status was classified
as married, widowed, divorced or unmarried. Subjective
health statuswas assessed using the item, ‘Howdo you usu-
ally think about your health status?’ Participants chose one
of five categories: very unhealthy, unhealthy, medium,
healthy and very healthy. In the data analysis, responses
of very healthy and healthy were categorised as ‘good
health’, and very unhealthy and unhealthy were categor-
ised as ‘poor health’. Therefore, we used three categories:
good health, medium and poor health. Stress perception
was assessed using the item, ‘How much stress do you
experience in your daily life?’ The presence of depression
was assessed using the item, ‘Have you ever been diag-
nosed with depression by a doctor?’ Participants were
asked questions regarding their physical activity levels
during a normal week. To identify moderate physical activ-
ity, participants were asked the following: ‘Do you usually
engage in moderate physical activity for at least 10 minutes
(e.g., fast walking, jogging, weight training, golf, dance
sports, pilates, or any other activity that causes a slight
increase in breathing or heart rate)?’

Statistical methods
Pearson’s χ2 test was performed to identify significant
associations between various variables and body weight
misperception. Multinomial logistic regression was per-
formed to determine which factors were independently
associated with the body weight misperception. Variables
with a significance level of P < 0·1 in the bivariate analysis
were entered into themodel. The variables put into the final
model of multinomial logistic regression for men include
age, marital status, household income, education, resi-
dence, subjective health perception, stress perception
and physical activity. In the case of women, depression,
a variable that was not significant in univariate analysis
in men, was added to the model in addition to the above
variables.

The analysis was performed using SPSS version 16(53).

Results

Table 1 shows the participants’ socio-demographic charac-
teristics. In total, 16·4, 40·4 and 43·2 % of participants

perceived themselves as underweight, a healthy weight
and overweight, respectively. In contrast, based on BMI
measurement, 3·9, 61·1, 35·0 % of participants were under-
weight, a healthy weight, and overweight, respectively.
When we grouped the participants according to agreement
between body image perception and objective weight
status, the proportions of participants in the groups were
as follows: perceiving oneself as being of a healthy weight
despite being underweight (0·6 %), perceiving oneself as
being of a healthy weight despite being overweight
(5·9 %), self-perception concordant with objective weight
status (66·2 %), perceiving oneself as being underweight
despite being of a healthy weight (12·7 %) and perceiving
oneself as being overweight despite being of a healthy
weight (14·6 %). In addition, 20·2 % of participants per-
ceived their health status as poor, and 27·3 % believed that
they experienced high levels of stress. Moreover, 4·5 % of
participants had been diagnosed with depression, and
22·7 % engaged in regular physical activity. Comparisons
between men and women showed higher rates of bereave-
ment, lower household income and lower levels of educa-
tion for women than men. Both the proportion of those
who thought they were underweight and the proportion
of those who were actually overweight were higher in
men. The proportions of men who perceived themselves
as underweight despite being of a healthy weight were
higher relative to those of women. In contrast, the propor-
tions of women who perceived themselves as overweight
despite being of a healthy weight were higher relative
to those of men. Subjective health status was slightly
better in women, but depression and stress perception
rates were slightly higher in women. The percentage of
people practicing regular physical activity was slightly
higher in men.

Table 2 shows the results of the univariate analysis of
associations between various factors and body weight mis-
perception according to gender. Regarding the association
between age and body image, the proportion of men or
women who perceived themselves as being of a healthy
weight despite being overweight increased as their age
increased. The proportion of women who perceived them-
selves as overweight despite being of a healthy weight
decreased as their age increased.

Concerning the association between marital status and
body image, the proportion of men or women who per-
ceived themselves as being of a healthy weight despite
being overweight was highest among those who were
widowed.

Regarding the association between household income
and body image, the proportions of men whose self-
perception was concordant with their objective weight sta-
tus and perceived themselves as overweight despite being
of a healthy weight increased as their household income
increased.

Concerning the association between education and
body image, the proportions of men or women who
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Table 1 Characteristics of the sample*

Characteristics

Total Men Women

P†Mean SD Mean SD Mean SD

Demographic characteristics
Age (years) 51·2 16·9 50·9 16·8 51·4 16·9 0·082‡
Marital status
Married 9·062 70·3 4·188 73·7 4·874 67·6 <0·001
Widowed 1·165 9·0 132 2·3 1·033 14·3
Divorced 533 4·1 204 3·6 329 4·6
Single 2·135 16·6 1·162 20·4 973 13·5

Household income
Lower 2·536 19·7 1·006 17·8 1·530 21·3 <0·001
Lower-middle 3·141 24·4 1·363 24·1 1·778 24·8
Upper-middle 3·489 27·2 1·584 28·0 1·905 26·5
Upper 3·681 28·7 1·713 30·2 1·968 27·4

Education
Elementary school or

below
2·499 21·5 757 15·0 1·742 26·5 <0·001

Middle school
completed

1·184 10·2 541 10·7 643 9·8

High school
completed

3·626 31·2 1·663 32·9 1·963 29·9

College graduated or
higher

4·313 37·1 2·093 41·4 2220 3·8

Residence
Urban 10·431 80·9 4·579 80·5 5·852 81·1 0·359
Rural 2 469 19·1 1 109 19·5 1 360 18·9

Obesity-related variables
Body image
Underweight 1·992 16·4 1·058 19·9 934 13·7 <0·001
Normal weight 4·909 40·4 2·131 40·1 2 778 40·7
Overweight 5·245 43·2 2·128 40·0 3·117 45·6

BMI
Underweight 478 3·9 145 2·7 333 4·9 <0·001
Normal weight 7 466 61·1 3063 56·9 4403 64·3
Overweight 4285 35·0 2177 40·4 2108 30·8

Status of body weight misperception
Perceived as being

normal weight
despite being
underweight

69 0·6 10 0·2 59 0·9 <0·001

Perceived as being
normal weight
despite being
overweight

707 5·9 422 8·0 285 4·2

Self-perception is
concordant with the
objective status

7941 66·2 3532 66·8 4409 65·7

Perceived as being
underweight despite
being normal weight

1·527 12·7 902 17·1 625 9·3

Perceived as being
overweight despite
being normal weight

1·755 14·6 420 7·9 1335 19·9

Health status and physical activity
Subjective health perception
Good 3·240 27·7 855 16·8 1504 22·7 <0·001
Medium 6·106 52·2 2·634 51·7 3·472 52·5
Poor 2·359 20·2 1·604 31·5 1·636 24·7

Depression
Yes 524 4·5 130 2·6 394 6·0 <0·001
No 11·168 95·5 4·958 97·4 6·210 94·0

Stress perception
Low 8·811 72·7 3·970 74·8 4·841 71·1 <0·001
High 3·307 27·3 1·338 25·2 1·969 28·6

Moderate physical activity
Yes 2·648 22·7 1·362 26·9 1·286 19·5 <0·001
No 8·996 77·3 3·699 73·1 5·297 80·5

*Data are given as numbers (valid percent), unless otherwise specified.
†P values were determined using χ2 tests.
‡P value was determined using Student’s t test.
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Table 2 Association between various factors and body weight misperception by gender

Variables

Men Women

Status of body weight misperception

P*

Status of body weight misperception

P

HDU HDO CON UDH ODH HDU HDO CON UDH ODH

n % n % n % n % n % n % n % n % n % n %

Age
19–29 0 0·0 24 3·7 437 67·5 130 20·1 56 8·7 <0·001 23 3·1 0 0·0 477 63·4 51 6·8 201 26·7 <0·001
30s 0 0·0 41 4·8 612 71·3 129 15·0 76 8·9 18 1·7 4 0·4 710 66·5 68 6·4 268 25·1
40s 0 0·0 68 6·9 712 71·8 136 13·7 76 7·7 7 0·6 11 0·9 820 65·8 79 6·3 329 26·4
50s 1 0·1 86 8·7 680 69·0 140 14·2 78 7·9 6 0·5 42 3·2 893 68·6 111 8·5 249 19·1
60s 1 0·1 94 10·4 575 63·5 151 16·7 84 9·3 1 0·1 77 6·6 795 67·8 104 8·9 195 16·6
70 or older 8 0·9 109 12·1 516 57·4 216 24·0 50 5·6 4 0·3 151 12·9 714 60·8 212 18·1 93 7·9

Marital status
Married 8 0·2 332 8·5 2608 66·8 636 16·3 319 8·2 <0·001 26 0·6 154 3·4 3011 66·4 380 8·4 964 21·3 <0·001
Widowed 1 0·8 18 14·5 77 62·1 23 18·5 5 4·0 3 0·3 112 11·6 616 63·6 149 15·4 89 9·2
Divorced 1 0·5 22 11·4 122 63·2 39 20·2 9 4·7 0 0·0 14 4·5 203 64·6 34 10·8 63 20·1
Single 0 0·0 50 4·7 725 68·0 204 19·1 87 8·2 30 3·4 4 0·4 577 64·7 62 7·0 219 24·6

Household income
Lower 6 0·6 112 12·0 543 58·3 205 22·0 66 7·1 <0·001 6 0·4 136 9·7 893 63·4 214 15·2 160 11·4 <0·001
Lower-middle 2 0·2 108 8·5 828 65·3 239 18·8 91 7·2 8 0·5 80 4·8 1098 66·4 135 8·2 333 20·1
Upper-middle 1 0·1 105 7·1 1017 68·9 244 16·5 108 7·3 20 1·1 42 2·4 1196 67·0 144 8·1 384 21·5
Upper 1 0·1 97 6·1 1132 71·0 211 13·2 154 9·7 25 1·4 27 1·5 1208 65·6 130 7·1 452 24·5

Education
Elementary school or below 5 0·7 97 13·0 428 57·2 162 21·7 56 7·5 <0·001 2 0·1 202 11·9 1077 63·4 250 14·7 168 9·9 <0·001
Middle school completed 2 0·4 57 10·7 336 63·2 101 19·0 36 6·8 2 0·3 25 3·9 445 69·6 59 9·2 108 16·9
High school completed 1 0·1 120 7·3 1108 67·0 303 18·3 121 7·3 17 0·9 28 1·4 1281 66·1 129 6·7 484 25·0
College graduated or higher 1 0·0 119 5·7 1486 71·3 286 13·7 192 9·2 35 1·6 15 0·7 1447 66·5 151 6·9 528 24·3

Residence
Urban 6 0·1 308 7·2 2882 67·4 729 17·0 353 8·3 <0·001 50 0·9 196 3·6 3607 66·1 459 8·4 1149 21·0 <0·001
Rural 4 0·4 114 11·3 650 64·5 173 17·2 67 6·6 9 0·7 89 7·1 802 64·1 166 13·3 186 14·9

Subjective health perception
Good 1 0·1 145 9·1 1091 68·4 246 15·4 113 7·1 <0·001 10 0·6 42 2·6 1107 69·2 126 7·9 315 19·7 <0·001
Medium 6 0·2 206 7·9 1753 67·0 432 16·5 218 8·3 38 1·1 147 4·3 2233 65·4 275 8·1 719 21·1
Poor 2 0·2 48 5·7 530 63·2 183 21·8 76 9·1 8 0·5 86 5·8 926 62·7 195 13·2 261 17·7

Depression
No 9 0·2 387 7·9 3290 66·9 839 17·1 392 8·0 0·532 54 0·9 256 4·2 4008 65·8 539 8·9 1233 20·2 0·009
Yes 0 0·0 12 9·4 80 62·5 21 16·4 15 11·7 2 0·5 18 4·6 257 65·7 53 13·6 61 15·6

Stress perception
Low 7 0·2 337 8·5 2606 66·0 679 17·2 319 8·1 0·060 43 0·9 211 4·4 3174 66·8 419 8·8 904 19·0 0·004
High 2 0·2 83 6·2 924 69·5 219 16·5 101 7·6 16 0·8 71 3·7 1225 63·0 202 10·4 429 22·1

Moderate physical activity
Yes 1 0·1 94 6·9 952 70·3 194 14·3 113 8·3 0·006 9 0·7 15 1·2 883 69·1 75 5·9 296 23·2 <0·001
No 8 0·2 302 8·2 2405 65·6 659 18·0 293 8·0 47 0·9 257 5·0 3373 65·0 516 9·9 993 19·1

HDU, perceiving oneself as being of a healthy weight despite being underweight; HDO, perceiving oneself as being of a healthy weight despite being overweight; CON, self-perception concordant with objective weight status; UDH, perceiving
oneself as underweight despite being of a healthy weight; ODH, perceiving oneself as overweight despite being of a healthy weight.
*P values were determined using χ2 tests.

G
en

d
er

d
ifferen

ces
in

b
o
d
y
w
eigh

t
m
isp

ercep
tio

n
2487

https://doi.org/10.1017/S1368980020003262 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1368980020003262


perceived themselves as being of a healthy weight despite
being overweight and as being underweight despite being
of a healthy weight decreased as their educational levels
increased.

Regarding the association between residence and body
image, the proportion ofmen orwomen living in rural areas
who perceived themselves as being of a healthy weight
despite being overweight was higher relative to that of
men living in urban areas. The proportion of women living
in urban areas who perceived themselves as overweight
despite being of a healthy weight was higher relative to that
of women living in rural areas.

Regarding the association between subjective health
perception and body image, the proportions of men or
women whose self-perception was concordant with their
objective weight status increased as their subjective health
levels increased. In contrast, the proportion of men or
women who perceived themselves as underweight despite
being of a healthy weight decreased as their subjective
health levels increased.

Concerning the association between depression and
body image, the proportion of women who perceived
themselves as underweight despite being of a healthy
weight was higher in those with depression, relative to that
of women without depression. The proportion of women
who perceived themselves as overweight despite being
of a healthyweight was higher in those without depression,
relative to that of women with depression.

Regarding the association between physical activity
and body image, the proportion of men or women who
engaged in regular physical activity and whose self-
perception was concordant with their objective weight
status was higher relative to that of those who did not
engage in regular physical activity.

Table 3 shows the results of the multinomial logistic
regression analysis of factors associated with body
weight misperception in men. Every 1-year increase in
age increased the relative prevalence ratios (RPR) of
participants perceiving themselves as being of a healthy
weight despite being underweight by 1·13 (95 % CI 1·02,
1·25).

Each 1-year increase in age increased the RPR of partic-
ipants perceiving themselves as being of a healthy weight
despite being overweight by 1·02 (95 % CI 1·01, 1·03). Men
whose household income levels were low were 1·45 times
more likely to perceive themselves as being of a healthy
weight despite being overweight relative to those whose
household income levels were high (95 % CI 1·01, 2·07).
A lower educational level was a predictive factor for
participants perceiving themselves as being of a healthy
weight despite being overweight (1·73 times more likely
for elementary school or below, 1·55 times more likely
for middle school). Men who lived in urban areas
(RPR = 0·76, 95 % CI 0·59, 0·97) and had poor (RPR=
0·45, 95 % CI 0·31, 0·65) or medium (RPR= 0·77, 95 %
CI 0·61, 0·98) perceived subjective health were less likely

to perceive themselves as being of a healthy weight despite
being overweight.

Men who were married (RPR= 0·63, 95 % CI 0·49, 0·81)
or widowed (RPR= 0·51, 95 % CI 0·29, 0·92) were least
likely to perceive themselves as underweight despite being
of a healthy weight. Men whose household income levels
were low (RPR= 1·33, 95 % CI 1·03, 1·73) or in the lower-
middle range (RPR= 1·29, 95 % CI 1·03, 1·61) and whose
educational level was low (elementary school or below
(RPR= 1·35, 95 % CI 1·02, 1·78), high school (RPR= 1·25,
95 % CI 1·04, 1·51)) were most likely to perceive them-
selves as underweight despite being of a healthy weight.
Men whose perceived subjective health was poor were
most likely to perceive themselves as overweight despite
being of a healthy weight.

Women whose household income levels were in the
lower-middle range were less likely to perceive themselves
as being of a healthy weight despite being underweight
relative to those whose household income levels were high
(RPR= 0·42, 95 % CI 0·18, 0·99; Table 4). Women whose
subjective health status was medium were 2·49 times more
likely to perceive themselves as being of a healthy weight
despite being underweight than those whose subjective
health status was good.

As in men, every 1-year increase in age increased the
RPR of participants perceiving themselves as being of a
healthy weight despite being overweight by 1·05 (95 %
CI 1·04, 1·07). A lower educational level was a predictive
factor for participants perceiving themselves as being of
a healthy weight despite being overweight. However, only
the RPR for ‘elementary school or below’ was statistically
significant (RPR= 3·66, 95 % CI 1·90, 7·04). Women who
engaged in regular physical activity were 1·80 times more
likely to perceive themselves as being of a healthy weight
despite being overweight than those who did not engage in
regular physical activity.

Every 1-year increase in age increased the RPR of partic-
ipants perceiving themselves as underweight despite being
of a healthy weight by 1·02 (95 % CI 1·01, 1·03). Living in an
urban area decreased the RPR of participants perceiving
themselves as underweight despite being of a healthy
weight by 0·76 (95 % CI 0·62, 0·94). Women who engaged
in regular physical activity were 1·42 times more likely to
perceive themselves as being of a healthy weight despite
being overweight relative to those who did not engage
in regular physical activity. Unlike in other body image cat-
egories, age operated in opposite direction for perceiving
as being overweight despite being of a healthy weight.
Every 1-year increase in age decreased the RPR of partici-
pants perceiving themselves as overweight despite being
of a healthy weight by 0·99 (95 % CI 0·98, 0·99). Married
women were 1·28 times more likely than single women
to perceive themselves as overweight despite being of a
healthy weight. Women whose household income levels
were low (RPR= 0·73, 95 % CI 0·58, 0·93) and whose edu-
cational level was elementary school or below (RPR= 0·70,
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Table 3 Multinomial logistic regression results examining factors associated with body weight misperception in men*

Perceiving oneself as being
of a healthy weight despite
being underweight (n 10)

Perceiving oneself as being
of a healthy weight despite
being overweight (n 422)

Perceiving oneself as
underweight despite being
of a healthy weight (n 902)

Perceiving oneself as
overweight despite being of
a healthy weight (n 420)

Variables Adjusted RPR 95 % CI Adjusted RPR 95 % CI Adjusted RPR 95 % CI Adjusted RPR 95 % CI

Age (years) (Continuous) 1·13 1·02, 1·25 1·02 1·01, 1·03 1·01 1·00, 1·02 1·00 0·99, 1·01
Marital status Married N/A† 1·23 0·81, 1·85 0·63 0·49, 0·81 1·05 0·75, 1·47

Widowed N/A† 1·50 0·74, 3·04 0·51 0·29, 0·92 0·56 0·21, 1·52
Divorced N/A† 1·55 0·85, 2·84 0·69 0·44, 1·07 0·65 0·31, 1·37
Single Reference Reference Reference Reference

Household income Lower 0·97 0·08, 12·09 1·45 1·01, 2·07 1·33 1·03, 1·73 0·91 0·63, 1·31
Lower-middle 0·72 0·05, 9·50 1·16 0·84, 1·59 1·29 1·03, 1·61 0·83 0·62, 1·11
Upper-middle 0·73 0·04, 12·52 1·14 0·84, 1·54 1·17 0·94, 1·44 0·76 0·58, 1·00
Upper Reference Reference Reference Reference

Education Elementary school or below 2·54 0·23, 27·59 1·73 1·20, 2·50 1·35 1·02, 1·78 1·13 0·76, 1·69
Middle school completed 2·77 0·23, 33·89 1·55 1·07, 2·25 1·22 0·92, 1·62 0·89 0·59, 1·33
High school completed 0·80 0·05, 13·78 1·29 0·98, 1·70 1·25 1·04, 1·51 0·87 0·67, 1·11
College graduated or higher Reference Reference Reference Reference

Residence Urban 0·84 0·20, 3·58 0·76 0·59, 0·97 1·12 0·92, 1·37 1·18 0·89, 1·58
Rural Reference Reference Reference Reference

Subjective health perception Poor 1·56 0·13, 18·48 0·45 0·31, 0·65 1·25 0·99, 1·59 1·52 1·09, 2·12
Medium 2·99 0·35, 25·56 0·77 0·61, 0·98 1·05 0·88, 1·25 1·26 0·99, 1·62
Good Reference Reference Reference Reference

Stress perception High 1·64 0·32, 8·47 0·97 0·74, 1·27 0·93 0·77, 1·11 0·78 0·61, 1·01
Low Reference Reference Reference Reference

Moderate physical activity No 1·21 0·14, 10·35 1·05 0·81, 1·36 1·16 0·96, 1·39 1·02 0·80, 1·30
Yes Reference Reference Reference Reference

RPR, relative prevalence ratios; N/A, not available.
*‘Self-perception is concordant with the objective status’ is the reference category.
†Due to the reason that the number of single men in the category ‘Perceived as being normal weight despite being underweight’ is zero.
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Table 4 Multinomial logistic regression results examining factors associated with body weight misperception in women*

Perceiving oneself as being
of a healthy weight despite
being underweight (n 59)

Perceiving oneself as being
of a healthy weight despite
being overweight (n 285)

Perceiving oneself as
underweight despite being
of a healthy weight (n 625)

Perceiving oneself as
overweight despite being of
a healthy weight (n 1335)

Variables Adjusted RPR 95 % CI Adjusted RPR 95 % CI Adjusted RPR 95 % CI Adjusted RPR 95 % CI

Age (years) (Continuous) 0·97 0·94, 1·00 1·05 1·04, 1·07 1·02 1·01, 1·03 0·99 0·98, 0·99
Marital status Married 0·38 0·17, 0·82 0·98 0·33, 2·86 0·71 0·50, 1·02 1·28 1·03, 1·59

Widowed 0·59 0·09, 3·97 1·01 0·33, 3·13 0·74 0·47, 1·17 1·04 0·72, 1·50
Divorced N/A† 1·06 0·32, 3·53 0·84 0·50, 1·39 1·35 0·93, 1·95
Single Reference Reference Reference Reference

Household income Lower 0·72 0·25, 2·06 1·40 0·85, 2·29 1·19 0·89, 1·60 0·73 0·58, 0·93
Lower-middle 0·42 0·18, 0·99 1·48 0·91, 2·42 0·90 0·68, 1·19 0·88 0·74, 1·06
Upper-middle 0·87 0·47, 1·60 1·24 0·74, 2·09 1·09 0·84, 1·42 0·87 0·74, 1·02
Upper Reference Reference Reference Reference

Education Elementary school or below 0·23 0·04, 1·35 3·66 1·90, 7·04 1·03 0·74, 1·44 0·70 0·53, 0·91
Middle school completed 0·46 0·10, 2·13 1·77 0·87, 3·60 0·81 0·56, 1·16 0·88 0·68, 1·14
High school completed 0·62 0·34, 1·13 1·32 0·69, 2·53 0·82 0·64, 1·06 1·13 0·97, 1·32
College graduated or higher Reference Reference Reference Reference

Residence Urban 0·69 0·33, 1·44 0·93 0·70, 1·24 0·76 0·62, 0·94 1·16 0·97, 1·39
Rural Reference Reference Reference Reference

Subjective health perception Poor 2·09 0·78, 5·58 0·94 0·62, 1·42 1·15 0·88, 1·51 1·32 1·07, 1·61
Medium 2·49 1·22, 5·08 1·15 0·79, 1·67 0·93 0·74, 1·16 1·25 1·07, 1·46
Good Reference Reference Reference Reference

Depression Yes 0·96 0·23, 4·12 0·72 0·43, 1·23 1·18 0·86, 1·63 0·86 0·64, 1·15
No Reference Reference Reference Reference

Stress perception High 0·70 0·38, 1·29 1·00 0·74, 1·36 1·21 0·99, 1·48 1·14 0·98, 1·31
Low Reference Reference Reference Reference

Moderate physical activity No 2·11 1·02, 4·38 1·80 1·04, 3·11 1·42 1·09, 1·85 1·04 0·89, 1·21
Yes Reference Reference Reference Reference

RPR, relative prevalence ratios; N/A, not available.
*‘Self-perception is concordant with the objective status’ is the reference category.
†Due to the reason that the number of divorced women in the category ‘Perceived as being normal weight despite being underweight’ is zero.
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95 % CI 0·53, 0·91) were least likely to perceive themselves
as overweight despite being of a healthy weight. In con-
trast, women whose subjective health status was poor
(RPR = 1·32, 95 % CI 1·07, 1·61) or medium (RPR= 1·25,
95 % CI 1·07, 1·46) were less likely to perceive themselves
as overweight despite being of a healthy weight than those
whose subjective health status was good.

Discussion

The current study aimed to explore factors related to body
weight misperception in men and women and demon-
strated significant implications for addressing health prob-
lems originating from body image. The tendency towards
over- or underestimation was the same as that observed
in previous studies(54). Regarding gender differences in fac-
tors related to body weight misperception, only a few fac-
tors were common in both men and women (age and
education for participants perceiving themselves as being
of a healthy weight despite being overweight; subjective
health perception for participants perceiving themselves
as overweight despite being of a healthy weight). In
previous studies involving Koreans, men tended to
underestimate their weight and women tended to overesti-
mate(55,56). These results are consistent with the results of
univariate analysis in our study.

The results indicated that people’s perception of them-
selves as being of a healthy weight despite being under-
weight could cause problems such as failure to take
action because they believe that they are of a healthy
weight despite weakness and decreased muscle, particu-
larly in older men(57). In women, higher economic status,
poorer subjective health status and lack of physical activity
were related to this unhealthy perception. In women
whose income levels are high, it is possible that the subjec-
tive standard for ideal body weight has decreased, prioritis-
ing a lower body weight(58). This could be problematic, in
that even though their health status is not good and the fact
that they are underweight could be related to poor health
status, they could fail to consider their bodyweight a sign of
abnormal health status and take no action(59,60).

Even though relations between social class and body
image are unclear because of the inconsistent or conflicting
findings(7,61), our study found that, unlike men, the subjec-
tive yardstick for healthy weight tends to be biased towards
slim body shape in women. In relation to social class and
body image, psychology studies have found that body
shape ideals are very similar in people of different social
classes in affluent Western cultures(7).

As a reason for this result, it can be inferred that women
in the higher social class have stronger peer pressure on
slim bodies as there are more slim women in their social
class than in the lower social class(62). In the randomised
experimental study to investigate the impact of peer pres-
sure to be thin on young women, it was found that

exposure to peer pressure to be thin resulted in greater
body dissatisfaction(63). For adolescents, a prospective
study identified the impact of peer pressure on body
dissatisfaction(64).

Because the perception of body size varies depending
on the culture, so the results of the current study may be
limited in generalisation. For example, in the Middle East
and North Africa or Sub-Saharan African regions, it was
found that there were regions in which overweight women
were optimistic about being overweight and even thought
that overweight women were more beautiful(65–67). On the
other hand, in a study of Tunisian women in North Africa,
a region closer to the continental Europe, it was reported that
Tunisian women did not prefer larger body sizes in spite of
theArab-Muslimculture inwhich largebody sizes forwomen
are seen as desirable and associated with female beauty(68).

In the scoping review to explore the associations
between physical activity, sport and body image, it was
found that participation in physical activity and sport was
related to less negative and more positive body image(69).
In our study, only women have shown the same results. In
the study to explore the theoretical model on themediation
of body image and physical self-concept in adolescents,
authors suggested that physical activity can help individ-
uals to achieve a positive self-concept and promote
psychological well-being through the improvement of
physical perceptions and body satisfaction(70).

Perceiving oneself as being of a healthy weight despite
being overweight could lead to failure to attempt to control
one’s body weight, remaining overweight(71). Recently,
there have been studies that have made health profession-
als agonise over the health implications of body weight
misperception. Contrary to commonly held thoughts,
weight misperception among youth who were overweight
or obese predicted lower future weight gain(16). In some
studies that analysed longitudinal data, participants who
perceived their weight status as being overweight were
at an increased risk of subsequent weight gain(72,73). As a
psychological explanation for this phenomenon, identify-
ing oneself as overweight may act independently of BMI
to contribute to unhealthy profiles of physiological func-
tioning and impaired health over time(74). Even in a system-
atic review of the relationship between weight status
perceptions and weight loss attempts, strategies, behav-
iours and outcomes, it was found that individuals who per-
ceive their weight status as overweight are more likely to
report attempting weight loss but over time gain more
weight(75). In a previous study involving Koreans, subjects
with overestimated body image had lower OR for physical
activity(76). Therefore, it is conceivable that it cannot be
guaranteed that correct body perception will necessarily
lead to desirable health behaviours. In particular, it sug-
gests that careful intervention on the psychological state
of an individual as well as demographic and sociological
aspects may be necessary in health interventions for those
who perceive that they are overweight.
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In the current study, low socio-demographic status
(i.e., household income, educational level and residence)
and good subjective health status were related to this
unhealthy perception in men. The reason for the finding
that good subjective health status was related tomispercep-
tion in men could have occurred because they were less
tolerant of their weight as they were in good subjective
health. In women, older age, lower educational level and
lack of physical activity were related to this kind of misper-
ception. Previous studies have reported that older age(77,78),
male sex(79), low educational level(79) and living below the
poverty line(78) were associated with this kind of body
image misperception.

Perceiving oneself as underweight despite being of a
healthy weight could prompt efforts to increase body
weight, resulting in excess weight. In the current study,
men who were single, of lower economic status and with
lower educational levels were more vulnerable to this
unhealthy perception. In women, older age, living in a rural
area and lack of physical activity increased the likelihood of
this kind of misperception.

Perceiving oneself as overweight despite being of a
healthy weight has been associated with some eating dis-
orders(80,81), unnecessary weight loss attempts(82) and
higher risk of weight gain(75). In the current study, men
who perceived their health as poor were more vulnerable
to this unhealthy perception. In women, younger age,
being married, higher socio-economic status, higher edu-
cational levels and poor perceived health were predictors
of this kind of misperception. The reason for this phenome-
non could be that being married, economically stable and
highly educated could be a favourable socio-economic
condition for the pursuit of a slimmer body despite healthy
weight. The result of our study is accordance with the pre-
vious study inwhichmarriedwomen perceived themselves
as overweight than unmarried women(41). Age(83), poorer
subjective health perception(83) and ethnicity (white)(84,85)

were previously associatedwith this kind of misperception.
In relation to ethnicity, the comparison between white and
black is predominant in most studies, so further research is
needed on the relationship between body weight percep-
tion and ethnicity.

Overall, disadvantageous socio-economic status was
considered a predictor of participants’ misperceptions of
themselves as being of a healthyweight despite being over-
weight and as underweight despite being of a healthy
weight, mainly in men. In contrast, favourable socio-
economic status was considered a predictor of participants’
misperception of themselves as being of a healthy weight
despite being underweight and as overweight despite
being of a healthy weight, mainly in women. Living in an
urban area was an independent predictor of men’s misper-
ception of themselves as being of a healthy weight despite
being overweight and women’s misperception of them-
selves as underweight despite being of a healthy weight.
Physical inactivity was a predictor of most misperceptions

in women. However, psychological variables, such as
stress perception and depression, were not significant pre-
dictors of misperception in the current study.

The current study had the following strengths. It was
reliable in that interpretation involved representative sam-
ples. In addition, the sample size was sufficient to make it
possible to analyse by gender. Further, the independent
meanings of variables were reviewed in men and women
by analysing them using relatively diverse aspects of dem-
ographic and sociological variables. However, the study
had the following weaknesses. First, because the data were
not from a study designed solely for the subject matter in
the study, it was inevitable that the types of variable
available were limited. In particular, it is regrettable that
sociological variables, such as social networks, social sup-
port and social pressure, and in-depth psychological vari-
ables could not be examined. Second, since the current
study is a cross-sectional study, there are limitations in dis-
cussing the causal relationship between variables such
as subjective health status, stress and physical activity
and body weight misperception. Third, in the category of
‘Perceiving oneself as being of a healthy weight despite
being underweight’, the multivariate analysis showed a
very wide CI, taking a distant range from 1 (especially in
men). This is presumed to be due to the relatively small
number of samples in the category of ‘Perceiving oneself
as being of a healthy weight despite being underweight’.
As a result, there is a possibility that theweakened statistical
power caused some statistically significant results to be
insignificant.

The results of the current study suggest that there are sig-
nificant differences in factors related to various types of
body image misperception between men and women.
These differences appeared not only in socio-demographic
variables but also in subjective health perception and
physical activity. As there have been reports that the effect
on the health of body image misperception is not one-
sided, tailored approaches may be needed, focusing on
the fact that weight-related problems also do not have a
uniform pattern between men and women. The problem
related to body image should be regarded as a multidimen-
sional issue in which misperception types, related factors
and gender are intertwined.
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