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Background: Both objective body shape and perceived body image have been known to influence the mental health. The purpose
of this study was to explore the relationship of a combination between actual body mass index (BMI) status and perceived body im-
age with anxiety - depressive condition (ADC) in Korean men and women.

Methods: This cross-sectional study analyzed data of 26,239 subjects > 20 years old from the National Health and Nutrition Exami-
nation Survey (2010-2014). This study performed a Rao-Scott chi-square and multivariate logistic regression analyses reflecting sur-
vey characteristics and used a variety of independent variables such as socio-demographics and health behavior factors.

Results: With all independent variables considered, people with normal weight who perceived themselves as overweight were
more likely associated with ADC than a referent group with normal weight who perceived themselves as normal weight, as shown
for both men (odds ratio [OR], 1.52; confidence interval [CI], 1.07-2.15) and women (OR, 1.25; Cl, 1.06—1.48). Meanwhile, compared
to the referent group, men with underweight who perceived themselves as underweight showed a lower association with ADC (OR,
0.63; Cl, 0.41-0.97), whereas women with underweight who perceived themselves as underweight showed its higher association
(OR, 1.47;C1,1.10-1.96).

Conclusion: A certain group of people categorized as a combination between actual BMI status and perceived body image showed
a relatively high likelihood of having ADC, and the gender difference in the likelihood of having the condition for a group was clear.
Therefore, this study suggests the need to identify the group at a high risk of ADC on the basis of actual BMI status and perceived
body image and to develop an appropriate mental health management program for the group.
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Table 1. Classification and definition of independent variables

Characteristic

Definition

Socio-demographic factors
Sex Male, female
Age (yr)

Education

Marital status
Residential area

No. of family members

Urban, suburb
0,1-2, >3

20-29, 3039, 40-49, 50-59, 6069, >70
<Middle school, high school, > college
No spouse, with spouse

1st generation household, >2nd generation household

Household type

Household monthly income (10,000 Korean waon) <92,93-167, 168-258, >258

Economic activity Active, inactive

Survey year 2010, 2011,2012, 2013, 2014
Health behavior factors

Smoking Non-smoker, smoker

Drinking Non-drinker, drinker

<6, >7
Inactive, active

Sleep duration (hr)
Physical activity

No. of co-morbid diseases 0,21
Self reported health Good, poor
BMI (kg/m?) <185, <250, 2250

Perceived body image
Actual BMI/perceived body image

Undenweight, normal, overweight, obese
Underweight/underweight, underweight/normal or overweight, normal/underweight, normal/normal (reference),

normal/overweight, overweight/underweight or normal, overweight/overweight

Anxiety - depressive No, yes

BMI, body mass index.
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Table 2. Difference in anxiety - depressive condition according to characteristics in men

Anxiety - depressive condition

Characteristic Category
Total (N=11,377) Yes (N=841) pvalue
Socio-demographic factors
Age (yr) 20-29 1,217(10.7) 54(4.4) <0.0007***
30-39 2,041(17.9) 88(4.3)
40-49 2,119(18.6) 91(4.3)
50-59 2,143(18.8) 173(82)
60-69 2,059(18.1) 206 (9.6)
>70 1,798 (15.8) 229(11.1)
Education <Middle school 3,288(28.9) 47(12.7) <0.0007***
<High school 4,027 (35.4) 237(5.9)
> College 4,062 (35.7) 187(4.6)
Marital status No spouse 2,363(20.8) 214(9.) 0.020
With spouse 9,014(79.2) 627(7.0)
Residential area Urban 5,457 (48.0) 388(7.1) 0429
suburb 5,920 (52.0) 453(7.7)
Household type 1st generation household 3,692(32.5) 382(10.3) <0.0007***
>2nd generation household 7,685(67.5) 459(6.0)
Household monthly income (10,000 Korean won) Lowest 2,552 (22.4) 359(14.1) <0.0007***
Second lowest 2,960 (26.0) 199(6.7)
Second highest 2,943(25.9) 131(4.5)
Highest 2.922(25.7) 152(5.2)
Economic activity Active 8,486 (74.6) 474 (5.6) <0.0007%***
Inactive 2,891(25.4) 367(12.7)
Survey year 2010 2573(22.6) 150(5.8) 0.213
2011 2457 (21.6) 186(7.6)
2012 2,215(19.5) 175(79)
2013 2,165(19.0) 175(8.1)
2014 1,967 (17.3) 155(7.9)
Health behavior factors
Smoking Non-smoker 6,752 (59.3) 503(7.4) 0.994
Smoker 4,625(407) 338(7.3)
Drinking Non-drinker 1,919(16.9) 191(10.0) 0.002**
Drinker 9,458 (83.1) 650(6.9)
Sleep duration (hr) <6 4,783 (42.0) 404 (8.4) 0.041*
>7 6,594 (58.0) 437 (6.6)
Physical activity Inactive 9,361 (82.3) 729(7.8) 0.010**
Active 2,016(17.7) 112(56)
No. of co-morbid diseases 0 7,955(69.9) 487 (6.1) <0.0007***
>1 3,422 (30.1) 354(10.3)
Self reported health Good 9,626 (84.6) 461 (4.8) <0.0007%**
Poor 1,751 (15.4) 380(21.7)
BMI (kg/m?) <185 326(2.9) 37(11.3) 0.003*
<250 6,976 (61.3) 552(7.9)
>250 4,075(35.8) 252(6.2)
Perceived body image Underweight 2,495(21.9) 244(9.8) 0.062
Normal 4,640 (40.8) 319(6.9)
Overweight 4,242 (37.3) 278 (6.6)
Actual BMI/perceived body image Underweight/underweight 296(2.6) 35(11.8) 0.004**
Underweight/normal or overweight 30(0.3) 2(6.7)
Normal/underweight 2,161(19.0) 208(9.6)
Normal/normal 3,796 (33.4) 264(7.0)
Normal/overweight 1,019(9.0) 80(7.9)
Overweight/underweight or normal 855(7.5) 55 (6.4)
Overweight/overweight 3,220(28.3) 197 (6.1)

Values are presented as number (%).
BMI, body mass index.
*p<0.05. **p<0.01. ***p<0.001.

BAHHSS|X| 2018;28(1):3—1

https://kshpa.jams.or.kr/co/main/jmMain.kci 7



LeeHM, etal. * Association of a Combination between Actual BMI Status and Perceived Body Image with Anxiety and Depressive
Condition in Korean Men and Women

2ol

A4 AFHAIAL 14,8627 F =<t
2,006™(13.5%)°]Q]ck. Qo1& Alw R

SAgeel g <
o, cosfel S 216.0%

2704 o]

Table 3. Difference in anxiety - depressive condition according to characteristics in women

T(16.8%), = oI5t
FAE Y= 7% 24 o) 7HE2) - U

Anxiety - depressive condition

Characteristic Category
Total (N=14,862) Yes (N=2,006) pvalue
Sacio-demographic factors
Age (yr) 20-29 1,610(10.8) 175(109) <0.0001***
30-39 2,611(17.6) 232(8.9) <0.0001***
40-49 2,755(18.5) 245(8.9) <0.0001***
50-59 2.996(20.2) 386(12.9) 0.050*
60-69 2473(16.6) 464(16.8) <0.0001***
>70 2417(16.3) 504(16.8) <0.0001***
Education <Middle school 6,196 (41.7) 1,152 (47.7) <0.0001***
<High school 4,653(31.3) 490(7.9) 0.967
> College 4,013(27.0) 364 (7.8)
Marital status No spouse 4,582 (30.8) 782(19.5)
With spouse 10,280 (69.2) 1,224(26.7)
Residential area Urban 7,183(48.3) 929(9.0)
suburb 7,679(51.7) 1,077 (15.0)
Household type 1st generation household 4,555(30.6) 811(10.6)
>2nd generation household 10,307 (69.4) 1,195(26.2)
Household monthly income (10,000 Korean won) Lowest 3917(26.4) 810(7.9)
Second lowest 3,744(25.2) 487 (12.4)
Second highest 3548(23.9) 355(9.5)
Highest 3,653 (24.6) 354(10.0)
Economic activity Active 7,224 (48.6) 803 (22.0)
Inactive 7,638(51.4) 1,203(16.7)
Survey year 2010 3,206 (21.6) 407 (5.3)
2011 3178(21.4) 423(132)
2012 2,981(20.1) 433(13.6)
2013 2,865(19.3) 395(13.3)
2014 2,632(17.7) 348(12.1)
Health behavior factors
Smoking Non-smoker 14,077 (94.7) 1,875(13.3) 0.020*
Smoker 785(5.3) 131(16.7) <0.0001***
Drinking Non-drinker 5,521(37.1) 871(15.8) <0.0001%***
Drinker 9,341 (62.9) 1,135(12.2) 0.165
Sleep duration (hr) <6 6,451 (43.4) 1,078(16.7) <0.0001%***
>7 8,411 (56.6) 928(11.0) <0.0001***
Physical activity Inactive 12,896 (86.8) 1,744 (13 5) 0.004**
Active 1,966 (13.2) 262(13.3) <0.0001***
No. of co-morbid diseases 0 10,454 (70.3) 1,185(11.3) <0.0001***
>1 4,408(29.7) 821(18.6)
Self reported health Good 11,679 (78.6) 1,059 (9.1)
Poor 3,183(21.4) 947 (29.8)
BMI (kg/m?) <185 835 (5.6) 120(14.4)
<250 9,718 (65.4) 1,222 (12.6)
>250 4,309(29.0) 664 (15.4)
Perceived body image Underweight 2,157 (14.5) 364 (16.9)
Normal 6,102 (41.1) 737(12.1)
Overweight 6,603 (44.4) 905(13.7)
Actual BMI/perceived body image Underweight/underweight 668 (4.5) 100(15.0)
Underweight/normal or overweight 167(1.1) 20(12.0)
Normal/underweight 1,382(9.3) 242 (17.5)
Normal/normal 5,290 (35.6) 611(11.6)
Normal/overweight 3,046 (20.5) 369(12.1)
Overweight/underweight or normal 756 (5.1) 128(16.9)
Overweight/overweight 3,553(23.9) 536 (15.1)
Values are presented as number (%).
BMI, body mass index.
*p<0.05. **p<0.01. ***p<0.001.
8 https://kshpa.jams.or.kr/co/main/jmMain.kci HAHSIS|X| 2018;28(1):3-14
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Table 4. Association of BMI and perceived image with anxiety - depressive
condition according to multivariate analyses in men

Table 5. Association of BMI and perceived image with anxiety - depressive
condition according to multivariate analyses in women

Characteristic Model 1 Model 2 Model 3 Characteristic Model 1 Model 2 Model 3
BMI BMI
Normal 1.00 1.00 1.00 Normal 1.00 1.00 1.00
Underweight 0.79(051-1.24) 0.65(0.42-1.00) 0.60(0.39-0.91)* Underweight 1.06(0.80-1.41) 148(1.11-197)*  1.45(1.08-1.96)*

Overweight, obese 0.67(0.51-0.89)* 0.65(0.50-0.86)* 0.64(0.48-0.86)**
Perceived image

Normal 1.00 1.00 1.00

Underweight 1.25(1.00-1.56)* 1.25(0.93-157) 1.06(0.84—1.34)
Overweight 1.30(0.99-1.71)  1.58(1.20-2.08)** 1.42 (1.06—1.90)**
C statistics (%) 54.2 69.5 739
Akaike information 8,380,339.20 7,837,754.30 7,454,472.90
criterion
Hosmer-Lemeshow test 0.0888 02194 0.6047

Overweight, obese  1.19(1.08-1.37)**  0.88(0.76-1.02) 0.88(0.76-1.02)

Perceived image
Normal 1.00 1.00 1.00

Underweight 1,50 (1.26-1.79)*** 1.17(0.98-1.40) 1.02(0.84-1.23)
Overweight 1.11(0.96-1.27) 1.35(1.17-1.56)*** 1.23(1.06-1.42)**
C statistics (%) 54.6 64 706
Akaike information 1,297,685.40 1,256,424.00 1,196,193.00
criterion
Hosmer-Lemeshow test <0.0001 0.0168 0.4297

Values are presented as odds ratio (95% confidence interval), unless otherwise stated.
Model 1: association of a combination between BMI and perceived image with
anxiety - depressive condition; model 2: adjusted for socio-demographic factors; model
3: additionally adjusted for health behavior factors.

BMI, body mass index.

*p<0.05. **p<0.01.

A 155, A E A B9 SR A vl Ak B
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U ool iz 789 A AWPSHE UmiA d4lshe 4
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e AAFL 2 QA= - =t =2 E ek frefdt A
= WOk N, RS2, AN, AR E - Haee A1

2. BMI & FEHHFFeIA 0 20t 22 2y

1) 24
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Fe AR QASk= o Bl LB 7ok o] aLAH|
1.25(95% CI, 1.00-1.56) 2 -3-2|5}A| =& 7 0 & LJepd ] o1 GtAL
314 8Qls BHASH MY 20| A= BMI AAdtol vlal] dA5 o]
TAHH] 0.65 (95% CI, 0.50-0.86) = -S-231A) Wokat, 24 3
S Ao 2 QXS ol vl TR 7ok o] iAH] 1.58
(95% CI, 1.20-2.08) 2 -3-2J5}7A| =5}tk B3 20 A7y RS
HAIGE 13 30]| A= BMI /g0l Hlsl| AA| 5] 124 0.60
(95% CI, 0.39-0.91), T Z=-0] FAH] 0.64 (95% CI, 0.48-0.86)
2 FofslA Rk, A RS GO R 4Gz of| Hlsh
7} wto] nLAbH] 1.42 (95% CI, 1.06-1.90) 2 9-2]5}| =
2210 & SRIEQITE F7HA 0 2 QAR 89S HASHAF
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Values are presented as odds ratio (35% confidence interval), unless otherwise stated.
Model 1: association of a combination between BMI and perceived image with
anxiety - depressive condition; model 2: adjusted for socio-demographic factors; model 3:
additionally adjusted for health behavior factors.

BMI, body mass index.

*p<0.05.**p<0.01. ***p<0.001.

Zpu| = 714519 tH(Table 4).

2) 04

HE 19 A= BMI <kl vl 2pAl5to] aLAkH] 1.19 (95%
CI, 1.03-1.37), =34 A5& A& QlAIshH= o vlsf 24
H7el= o] AAFH] 1.50 (95% CI,1.26-1.79) 2 &0t &8 T
ol oot =2 A o & Uepith QAR 9Q1S HAGH I
3 204 BMI A<kl Bl AR5 o] aLAFH] 1.48 (95% CI,
L11-1.97), 34 A g A& Q4]sh= o vlal] ZoiE7t
Bl Lo] IWAFH] 1.35 (95% CI, 1.17-1.56)2 S-0l5H] =& 7o
B VBT QIFAREA 8018 BASHAL MAl St A7 st
= wollA19] TeAdo] ARA|aL, AA| St Bl ko -9
/o] ERIEIQITh 23 20] 717 e} 9Q1S BT 1 30014
L BMI AAFto] v]3)] AR o] W] 1.45 (95% CI, 1.08—
1.96), =4 ARS GO = QASkH= ol vlal] ZiE7sh=
o] WA 1.23 (95% CI, 1.06-1.42) 2 -3-0J51A] =& H o & 1}
EptTh S7H 0 & 7 e] QI 7ER] HAJSkAL alabu]z) 2t
25 IARE AAS T E b = ol A o] Bk o T
32 A= ITH(Table 5).

3. BMI2} F2HE QA Xt0|2} S0t - 22 2t
ey

13 10K A F AT R QAT ol vlElA A
A Z/AAZOE Q1A= o] axFH] 1.31 (95% CI, 1.04-1.66),
A Z/TA 0.2 0148} o] W] 1.46 (95% CI, 1.07-
2010 % £ -5 el o] =2 A0 = UENIT QARSI
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Table 6. Association of a combination between BMI and perceived image with anxiety - depressive condition according to multivariate analyses
inmen

Characteristic Model 1 Model 2 Model 3

Actual BMI/perceived image
Normal/normal 1.00 1.00 1.00
Underweight/underweight 0.97(0.64-1.47) 0.81(0.53-1.25) 0.63(0.41-0.97)*
Underweight/normal or overweight 1.79(0.24-13.13) 0.84(0.12-5.78) 1.01(0.19-5.21)
Normal/underweight 1.31(1.04-1.66)* 1.30(1.02-1.65)* 1.12(0.87-1.44)
Normal/overweight 1.46 (1.07-2.01)* 1,67 (1.20-2.32)** 1.52(1.07-2.15)*
Overweight/underweight or normal 0.88(0.59-1.33) 0.75(0.50-1.14) 0.76(0.49-1.17)
Overweight/overweight 0.87(0.68-1.10) 1.03(0.81-1.32) 0.92(0.71-1.18)

C statistics (%) 58l 69.4 74

Akaike information criterion 8,374,504.30 7.837,177.20 7,453,207 50

Hosmer-Lemeshow test 0.0813 0.2502 0.6247

Values are presented as odds ratio (95% confidence interval), unless otherwise stated. Model 1: association of a combination between BMI and perceived image with anxiety- depressive
condition; model 2: adjusted for socio-demographic factors; model 3: additionally adjusted for health behavior factors.

BMI, body mass index.

*p<0.05. **p<0.01.

Table 7. Association of a combination between BMI and perceived image with anxiety - depressive condition according to multivariate analyses
in women

Characteristic Model 1 Model 2 Model 3

Actual BMI/perceived image
Normal/normal 1.00 1.00 1.00
Underweight/underweight 156 (1.19-2.05)** 1.69(1.28-2.23)** 1.47(1.10-1.96)**
Underweight/normal or overweight 1.42(0.79-2.55) 1.74(0.95-3.18) 1,62 (0.85-3.08)
Normal/underweight 1.65(1.37-1.98)*** 1.25(1.03-151) 1.09(0.90-1.32)
Normal/overweight 1.19(1.02-1.40) 1.37(1.16-1.61)** 1.25(1.06-1.48)**
Overweight/underweight or normal 1.53(1.19-1.96)** 0.89(0.68-1.18) 0.90(0.68-1.18)
Overweight/overweight 1.33(1.15-1.55)** 1.21(1.04-1.42)** 1.10(0.94-1.28)

C statistics (%) 547 64.0 70.6

Akaike information criterion 1,296,723.20 1,256,117.30 1,196,057.30

Hosmer-Lemeshow test <0.0001 0.0036 0.169

Values are presented as odds ratio (95% confidence interval), unless otherwise stated. Model 1: association of a combination between BMI and perceived image with
anxiety - depressive condition; model 2: adjusted for socio-demographic factors; model 3: additionally adjusted for health behavior factors.

BMI, body mass index.

*p<0.05. **p<0.01. ***p<0.001.
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