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ABSTRACT

Objectives: This study was performed to compare the diet quality and diversity
according to types of obesity categorized by body mass index and waist circumference
among Korean adults aged 19-64 years.

Methods: This study used the data of the 5th Korea National Health and Nutrition
Examination Survey (KNHANES-V) and included 11,081 study participants. Type of
obesity was categorized into 4 groups (Type 1: BMI obesity + abdominal obesity; Type
2: BMI obesity only; Type 3: abdominal obesity only; Type 4: Normal). To compare
the diet quality and diversity according to obesity type, ANCOVA (Analysis of co-
variance) was used with stratification of age groups (19-44 years, 45-64 years).

Results: With regard to comparative analysis of diet quality, there were significant
differences between diet qualities in energy, protein, thiamin, riboflavin, niacin,
phosphorous and iron and type of obesity in the 19-44 age group, while there were
significant differences between diet qualities on protein, vitamin C, phosphorous and
type of obesity in the 45-64 age group. There was no significant difference between
diet diversity score and type of obesity in Korean adults.

Conclusions: This study showed that in Korean adults, diet qualities of some nutrients
were different among obesity types, while diet diversity was not. These observations
should be considered in an effort to improve intake of over-and deficient nutrients and
in further studies to evaluate the effects of nutrient quality on obesity.
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Table 1. Distribution of characteristics according fo obesity types in 19-44 years old subjects
Typel (n=831) Type2 (n=671) Type3 (n=65) Typed (N=4,053) p value
Sex
Male 20.3(1.0" 16.9 (0.9) 1.3(0.3) 61.5( 1.2 <0.007 #**
Female 11.5(0.7) 7.8 (0.5) 0.8(0.2) 80.0( 0.9)
Education
Elementary school 16.6(7.3) 24.9 (8.8) 22(2.2) 56.4 (10.0) 0.017%*
Middle school 23.7 (4.5) 19.7 (4.3) 0.8 (0.6) 55.8( 4.9
High school 16.9 (1.0) 12.6 (0.8) 0.8(0.2) 69.7( 1.1
> College 15.0(0.9) 12.2(0.8) 1.4(0.3) 71.4(1.1)
Household income
Low 15.8 (2.2) 14.6 (2.2) 0.8(0.4) 68.9( 2.7) 0.738
Moderate low 16.5(1.3) 13.8(1.1) 1.4 (0.4 68.3( 1.7)
Moderate 16.5(1.1) 11.8(1.0) 0.8(0.2) 70.9( 1.4)
Upper 15.6(1.2) 12.1(1.0) 1.2(0.3) 71.1( 1.4)
Marital status
Yes 18.8 (0.9) 14.1 (0.7) 1.4(0.2) 65.7( 1.0 <0.007 #**
No 12.6(1.0) 10.6 (0.8) 0.6(0.2) 762(1.1)
Childbirth status?
Yes 13.8(1.0) 10.0(0.8) 1.0(0.2) 752(1.2) <0.007 #x*
No 8.3(1.1) 49(0.7) 0.5(0.3) 86.3( 1.3)
Smoking
Non-smoker 12.1(0.8) 10.2(0.7) 0.7 (0.1) 77.0( 1.0) <0.007 #*
past smoker 18.5(1.7) 15.6 (1.4) 2.0(0.6) 63.9( 2.0)
Current smoker 21.6(1.4) 15.3(1.2) 1.3(0.3) 61.7( 1.6)
Physical activity
Low 15.2(1.0) 11.0(0.9) 1.0(0.2) 729(1.2) <0.007 #*x*
Moderate 14.9 (0.9) 12.4(0.9) 1.0(0.3) 71.7(1.2)
High 19.7 (1.5) 15.4(1.3) 1.4 (0.4) 63.5( 1.8)
Frequency of alcohol
None 12.4(1.5) 13.1(1.6) 0.9(0.4) 73.6( 2.0) <0.007 #**
1 — 4 fimes/month 14.4(0.8) 12.2(0.7) 1.0(0.2) 724 (1.0
> 2 times/week 23.2(1.7) 14.1 (1.4) 1.4 (0.4 61.3( 2.0)
Diagnosis of chronic diseases
Hypertension 44.3 (4.7) 18.9 (3.8) 1.4(1.4) 35.4( 4.8) <0.007
Diabetes 21.0(5.6) 14.5(5.2) 3.2(3.2) 61.3( 7.3 0.381
Dyslipidemia 46.9 (5.8) 21.5(4.9) 2.0(1.9 29.7 ( 5.3) <0.007 ##x*

1) Estimated % (%SE)
2) Female only
* p < 0,05 *** p<0.001 by y>test



1
& AEEARe] mint - s B, 194440014
w2ko] 3¢ vRk T 20.3%, H927 16.9%, HIH3 T
1.3%, 873+ 61.5%, 21=F] Z-5- v|vH* 11.5%, BIRE2
T 7.8%, B3 0.8%, 373" 80.0%= r2lshAl #E
9] zo]7} AATH(P<0.001). ©] Y= &4 (p=

TRl - FAdd - 2 - Zeol - £ - 549

0.017), &5 (p<0.001), &J#F2] E4kd - (p<0.001),
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45-64 M4 FA 2] A9 BRI 22.2%, BIVR2T
14.1%, V933" 5.2%, 373~ 58.5%, *I1AHS] 7Z-9- vInt]
T 24.6%, WIRF2T 10.3%, BI937 5.5%, 74 59.5%

Table 2. Distribution of characteristics according to obesity types in 45-64 years old subjects

Typel (n=1,277) Type2 (n=636) Type3 (n=300) Type4 (n=3,248) p value
Sex
Male 22.2(1.0)" 14.1 (0.9) 5.2(0.6) 58.5(1.2) 0.004%**
Female 24.6(1.0) 10.3(0.7) 5.5(0.5) 59.5(1.1)
Education
Elementary school 29.5(1.6) 9.7(1.1) 6.8 (0.8) 54.0(1.7) <0.007 ***
Middle school 24.9(1.6) 10.9(1.2) 6.7 (1.0 57.5(1.9)
High school 20.1(1.3) 14.6(1.1) 4.3 (0.6) 61.0(1.5)
> College 20.1(1.5) 13.2(1.4) 4.0(0.7) 62.8(1.8)
Household income
Low 25.7 (2.0) 10.7 (1.4) 5.7 (1.0) 57.9 (2.4) 0.003**
Moderate low 252 (1.4) 9.8(1.0) 6.7 (0.9) 58.4 (1.6)
Moderate 24.0(1.4) 14.6(1.3) 4.5(0.7) 56.9 (1.5)
Upper 20.5(1.3) 12.7 (1.0) 4.7 (0.6) 62.2(1.4)
Marital status
Yes 23.5(0.8) 12.2(0.6) 5.4(0.4) 58.9(0.8) 0.419
No 14.7 (4.5) 14.5(4.9) 3.5(2.9) 67.3(6.1)
Childbirth status?
Yes 24.5(1.0) 10.5(0.7) 5.6 (0.5) 59.4(1.1) 0.656
No 23.7 (5.8) 6.0(2.4) 5.7 (2.9 64.6 (6.0)
Smoking
Non-smoker 24.0(1.0) 11.1(0.7) 5.3 (0.5) 59.6(1.1) 0.003%*
past smoker 23.3 (1.5) 16.6(1.5) 5.8 (0.9) 54.3(1.9)
Current smoker 21.9(1.5) 10.9(1.2) 4.8 (0.8) 62.5(1.7)
Physical activity
Low 25.1(1.3) 10.6 (0.9) 5.7 (0.7) 58.5(1.4) 0.019*
Moderate 24.4(1.2) 12.7 (0.9) 5.5(0.6) 57.4(1.4)
High 19.9(1.4) 13.5(1.1) 4.6 (0.6) 62.0(1.6)
Frequency of alcohol
None 25.6(1.5) 9.9(0.9) 5.6(0.7) 58.9(1.7) 0.005%**
1-4 fimes/month 22.9(1.1) 12.0(0.8) 4.4 (0.5) 60.7 (1.1)
2= 2 fimes/week 22.2(1.4) 14.9(1.3) 6.4(0.9) 56.5(1.7)
Diagnosis of chronic diseases
Hypertension 36.8 (1.8) 13.6(1.2) 7.1(0.9) 42.5(1.7) <0.007 **x*
Diabetes 37.6(2.7) 9.1(1.6) 8.2(1.5) 45.2 (2.7) <0.007 **x*
Dyslipidemia 34.8 (2.1) 12.9(1.5) 6.3 (1.0 46.0(2.2) <0.007 ***

1) Estimated % (%SE)
2) Female only
*p < 0.05 **: p<001, *** p<0.001 by y>fest or T-test
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Table 3. Energy and nutrient intakes of study subjects according fo obesity types

1944
|
Tyoel (n=831) Tyoe2 (n=671) Type3 (n=66) Tyoed (n=4,053) pvaue
£
Energy (keal) 212361 £3457°)  199086+41.62°  2,08334+12492°  2,047.62% 14.58° 0.049
(a>b, a>d)
(/1,000 keal)
. . . i . 0.006%*
Protein (g) 3881+ 0.47 37.28+ 051 3660+  1.50 37.00+ 0.2]
(a>b, a>d)
Fat (g) 2433+ 0.46 2331+ 044 2226+ 1.60 2357+ 0.19 0.280
Caohydiate (@) 151.86+ 1.48 15583+ 1.43 15690+ 5.70 156,71+ 059 0.123
Fiber (g) 354+ 0.10 373+ 0.10 425+ 048 349+ 005 0.061
Calcium (mg) 25696+ 6.03 27474+ 885 24360+ 16.07 25753+ 2.89 0.206
Phosphorus (Mg) 60419+ 6.32 60272+ 7.43 58056+ 18.57 59253+ 2.74 0.154
sk
Sodium (Mg) 2,546.99 + 48.75° 2,667.85+57.92°  2,591.19+134.90°  2,454.91 + 23.94° 0'(%0;‘ )
*
Potassium (mg) 1,639.32 + 23.13° 157357 £2405° 156529+ 7304°  1,507.64+10.42° 0'(%45’ 4
ffon (mg) 730+ 020 7.88+ 063 754+ 051 705+ 013 0.375
Vitamin A (g) 432.64+18.33 433.93+17.23 N472+ 4127 42844+ 9.08 0.970
0.007%*
Thiamin (mg) 0.72+ 001° 0.68+ 001° 075+ 003 068+ 0.00° (@>b, a>d,
b<c, c>d)
Riboflavin (mg) 0.68+ 001 0.68+ 002 067+ 003 066+ 0.0 0.083
%k
Niacin (mg) 9.15+ 0,129 875+ 1% 9.00+ 0.44° 872+ 0.06° 0.007
(a>b, a>d)
Vitamin C (mg) 5503+ 205 57.16+ 1.70 5520+ 3.64 5548+ 092 0.819
Energy contribbution
£ 3
% Carbohydiate 6163+ 052 6334+ 047° 6409+ 1.96° 6319+ 021 0.044
(a<b, a<d)
kk
% Profein 1591+ 0.20° 1626+ 0.20° 1513+ 063 1514+ 0.09° 0.006
(a>b, a>d)
% Fat 2246+ 043 2140+ 0.40 20,78+ 1.50 21,67+ 018 0.248
45-%4 value
Typel (n=1,277) Type2 (n=636) Type3 (n=300) Typed (n=3,248) P
Energy (kedl) 2,012.59 £ 28.78 199654£3988  1,06664< 5103  1,982.33£16.13 0773
(/1,000 keal)
*
Protein (g) 3500+ 0.36° 3677+ 0.44° 3642+ 073 3664+ 0.25° 0.016
(a<b, b>d)
0.001
+ a + b + (3 —+ d <
Fat (g) 17.39+ 0.27 1900+ 0.47 1670+ 056 I ECAL S
Caohydiate (@) 171,26+ 1.11 16852+ 157 17271+ 215 17022+ 0.68 0.311
Fiber (g) 444+ 011 437+ 013 421+ 017 433+ 007 0.682
Calcium (mg) 27142+ 613 29102+ 7.49 29158+ 12.06 27850+ 4.06 0.164
*
Phosphorus (Mg) 604,00+ 5.55° 63022+ 6.82° 62331+ 13.66° 61871+ 3.64° 0.022
(a<b, a<d)
*
Sodium (mg) 262608 +51.55°  2729.34+72.48° 244523+ 8610°  2,510.21 % 32.06° [&OC] . g
Potassium (mg) 1,653.59 & 23.41 171368 +27.31 160860+ 3967  1,678.37+19.89 0.106
ffon (mg) 813+ 020 868+ 025 867+ 046 845+ 0.17 0.318
Vitamin A (g) 473.75+19.52 462.28 +17.63 44640+ 30.95 501.76 + 35.67 0.585
Thiamin (Mg) 0.67+ 001 069+ 001 066+ 002 066+ .01 0.218
Riooflavin (mg) 061+ 001 0.65+ 001 063+ 003 063+ 0.0 0.084
Niacin (mg) 851+ 0.10 8.75+ 0.14 843+ 018 868+ 0.06 0.238
sksksk
Vitamin C (mg) 6155+ 1.61° 66,34+ 2.09° 5313+ 2.58° 6351+ 1.72° <0.001
(a>c, b>c, c<d)
Energy confribution
sk
% Carbohyaiate 69.54+ 0.34° 67.53+ 054 7021+ 0.71° 69.18+ 0.22° 0.003
(a>b, b<c, b<d)
% Protein 1440+ 0.16 1491+ 0.19 1446+ 028 1466+ 0.10 0.185
ok
% Fat 1607+ 0.25° 17.56 £ 0.44° 1633+ 052 1616+ 0.17° 0.004
(a<b, b>c, b>d)
1) Mean + SE

* p < 0.05 **: p<0.01, *** p < 0.001 by ANCOVA adjusted with age, sex, education, marital status, physical activity, smoking
and alcohol intake frequency, hypertension, diabetes, dyslipidemia diagnosis



2 Agdeld el Ele] Apel7E It (p=0.004). ]
ool W (p<0.001), 7H45 (p=0.003), &A%
] (p=0.003), AA1EE (p=0.019), &5H1% (p=0.005),
v, G, OPIHAET AR o34 (p<0.001) °llA
o e el o) 2pol 7} gl o, &0 -0} of2ke] FA4to]
oAM= 2% AR L] o] & Kolx] eftrh(Table 2).
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0.006) 2] 437} wiwk2st gl Hlsl #-28kA| =3k
1, YEH (p=0.004), 2 (p=0.046) ©] A F13= vk
o] AT frelshAl sekom, Eloprl (p=0.007), Y]
oAl (p=0.007) &] AFH = BIRE3To] wwk2w st s

TR - Fadd - 9 - q)o} - 94 - 551
o} folskA =3k

45—64A4119= Hlﬂ 279 @A (p=0.016) AF o]
|5kt 2} 2 drel] vlal] f2lskAl s=3kar, A% (p<0.001)
2 BRk2to] BNk, HIRE3E, Ak vlsl f-oleH]
sttt 21 (p=0.022) 2] 45]= vlRk el v]s) vlRk2atelA
Al =k, ER (p=0.015) 2] A1F+= v]wk2dolA
1RE3 7 gl vl oAl ko, vlEl
C(p < 0.001)2] Ad5= vIuk3wolA 71 felehAl skt

U:

jus)

RS, G, AR 3] e e
19- 444101 G5-ahE =] A135H ke w3l

A 71 =9kar, niRklrellA] 7wk o (p=0 044), g
WP EAE] AHERs AR vkl 7H sE9ke ), v
k3ol 78 Wkt (p=0.006). 45— 6440014 B3}
EZRE] AF R A3 Bluk3dollA 7P =9k, H|vk2

Table 4. Nutfrient adequacy ratio (NAR) and mean adequacy ratio (MAR) according fo obesity types

19-44
p value
Typel (n=831) Type2 (n=671) Type3 (n=65) Typed (n=4,053)
NAR
Protein 0.95+0.00" 0.94+£0.01 0.95+£0.02 0.94 £0.00 0.225
Vitamin A 0.78 £0.01 0.77 £0.01 0.79 £0.05 0.77 £0.01 0.799
doksk
Thiamin 0.90+£0.01¢ 0.87 £0.01° 0.92 £0.02° 0.87 +0.00° <0.001
(a>b, o>d, b<c, c>d)
Riboflavin 0.84+0.01 0.81£0.01 0.84+0.03 0.81 £0.00 0.074
Niacin 0.90+0.01° 0.87 £0.01° 0.89 £0.02° 0.88 +0.00° 0.043
(a>b, a>d)
Vitamin C 0.73+£0.01 0.74£0.01 0.79 £0.03 0.74+£0.01 0.307
Calcium 0.66 £0.01 0.66 £0.01 0.64 £0.03 0.66 £0.01 0.895
Phosphorus 0.97 + 00° 0.97 +0.00° 0.98 + 0.00° 0.97 +0.00° o014
(a<c, b<c, c>d)
a b C d 0003**
Iron 0.85+0.01 0.82+0.01 0.86+£0.02 0.82 £0.00
(a>b, a>d)
MAR 0.84+0.01 0.83+0.01 0.85+0.02 0.83 £0.00 0.091
45-64
p value
Typel (n=1,277) Type2 (h=636) Type3 (n=300) Typed (n=3,248)
NAR
Protein 0.93+0.01 0.94+0.01 0.94+0.01 0.94 £0.00 0.763
Vitamin A 0.78 £0.01 0.80+£0.01 0.74+0.02 0.78 £0.01 0.153
Thiamin 0.86+£0.01 0.87 £.01 0.86+£0.01 0.86 £0.00 0.685
Riboflavin 0.76 £0.01 0.79 £0.01 0.76 £0.02 0.77 £0.01 0.113
Niacin 0.86+£0.01 0.86 £0.01 0.85+0.01 0.87 £0.00 0.558
Vitamin C 0.77 £0.01° 0.80+0.01° 0.72+£0.02° 0.77 £0.01¢ 0.015*
(a>c, b>c, c<d)
Calcium 0.65+£0.01 0.68 £0.01 0.68 £0.02 0.67 £0.01 0.187
Phosphorus 0.97 £0.00 0.97 £0.00 0.98 £0.01 0.97 £0.00 0.700
Iron 0.92+£0.01 0.93+£0.01 0.93+£0.01 0.92 £0.00 0.739
MAR 0.84+0.01 0.85+ .01 0.83+£0.01 0.84 £0.00 0.306
1) Mean £ SE

* p < 0.05 ** p<0.0I1,

*#%k p < 0.001 by ANCOVA adjusted with age, sex, education, marital status, physical activity, smoking

and alcohol infake frequency, hypertension, diabetes, dyslipidemia diagnosis
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oA 7w wbA (p=0.003), Ao 2 5E] AFHsh=
A vRk2elA] 7P =9kar, vk3TtelA] 7P skt
(p=0.004) (Table 3).

JoF A7 AFN (NAR) 2 He FodAa A4 A0
(MAR)| thal] vlagt Az}, 19—4440f)43= n]ek3722] €
o}l (p<0.001), ¢1(p=0.043), A+ (p=0.003)2] NAR
o] 71 =9kar, velobal (p=0.043) 2] NARS H]TH 120
A 7P ek ot ARl AL g H7Fhs MARS
Frolst ko7 QISitt. i) 75% mRke] g o
oA K9] S13o] Qe Ao HUIE w, u|v3Tg Al
Qs o] HlER] Co}, AAlrelM = Zgro] WA 3= 1
ATt 45—644114= BlER] C(p=0.015)2] NARe] H]

19— 4441 = e (p=0.019), Elol] (p=0.023) , L}
olobal (p=0.025) 2] INQYF A o2 2]k 2} 7} 9]
Rom, INQ7F 1 w|wte]d AApEF kel v]al] 2Ake] Ao)
Gojx]= o7 H7IS v, 1 viuiel Goits Zepito)
AT} 45—64M4 = @A (p=0.015), HIEF C(p=
0.033), ¢1(p=0.033) 2] INQ7} BAIA o2 23 x}o]
7F 9o, elREepl v 240 INQYE 1 w|Rko] gtk
(Table 5).

2o

ARSE R

27N 78 =9k, o] 919] Y] NARTF MARS
2 Frelek Aol 7k 191ar, HIm3TeIA] Hlekel Ast vlet
C. AT o] S 511 I3IeH (Table 4).

£ oJope] A4 A4 (INQ) % Wl A,

| 7 (p=0.028)

3 2Jo)7} 9110w, 45—64A o)k

o] A olA Rt FAH 0= {23 207

FQ 21FT A4 (DDS)E vlwst 4

Table 5. Index of nutritional quality (INQ) according to obesity fypes in subjects

2

il

A ET (p=0.025)
21tk (Table 6).
1 19— 4470 4=

L
T

19-44
p value
Typel (n=831) Type2 (n=671) Type3 (N=65) Typed (n=4,053)

Protein 1.67 £0.0297 1.61 £0.02° 1.57 £0.07° 1.60+0.01¢ 0.019*

(a>b, a>d)
Vitamin A 1.34 £0.06 1.35+0.06 1.27£0.13 1.33£0.03 0.960
Thiamin 1.35+0.02° 1.28 £0.02° 1.42 £0.07¢ 1.29 £0.01¢ 0.023*

(a>b, a>d)
Riboflavin 1.12+0.02 1.12+£0.03 1.11 £0.05 1.07 £0.01 0.073
Niacin 1.33 £0.02° 1.27 £0.02° 1.34 £0.07° 1.27 £0.01¢ 0.025

(a>b, a>d)
Vitamin C 1.17 £0.05 1.22+£0.04 1.17 £0.08 1.18 £0.02 0.860
Calcium 0.80+0.02 0.86 £0.03 0.75+0.05 0.80+£0.01 0.192
Phosphorus 1.85+0.02 1.85+0.02 1.76 £0.06 1.82+£0.01 0.231
Iron 1.31 £0.05 1.45+£0.15 1.36£0.10 1.31 £0.02 0.523

45-64
p value
Typel (n=1,277) Type2 (n=636) Type3 (n=300) Typed (n=3,248)

Profein 1.47 +0.02° 156+ 0.02° .48 + 0,03 1,50+ 0.01° 0.015

(a<b, b>c)
Vitamin A 1.44 £0.06 1.41 £0.05 1.36 £ 0.09 1.52+0.11 0.596
Thiamin 1.18 £0.02 1.22+£0.02 1.15+0.03 1.16 £ 0.01 0.110
Riboflavin 0.93+0.01 0.98 £0.02 0.95+0.04 0.94+0.01 0.106
Niacin 1.15+0.01 1.19+0.02 1.13+£0.03 1.17+£0.01 0.222

seskosk
Vitamin C 1.22 £0.03° 1.33+£0.058° 1.05+0.05v 1.26 +0.03° <0.001
(a>c, b>c, c<d)

Calcium 0.78 £0.02 0.84+0.02 0.82+0.03 0.80£0.01 0.193
Phosphorus 1.73+001° 1.81 +0.02° 176 +0.04° 1.77 £0.01° O'(%f;
Iron 1.75£0.04 1.87 £0.06 1.94+0.11 1.81 £0.04 0.217
1) Mean £ SE

*p < 0.05 ** p<0.001 by ANCOVA adjusted with age, sex, education, marital status, physical activity, smoking and alcohol
intake frequency, hypertension, diabetes, dyslipidemia diagnosis
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Table 6. Food intakes from 6 food groups according to obesity types in subjects

Tl - 9 E - gwlo} -

&L . 553

19-44 p value
Typel (n=831) Type2 (n=671) Type3 (N=65) Typed (n=4,053)
Cereal 326,37+ 8.23" 31754+ 7.55 384.04 £ 64.14 322,14+ 3.19 0.656
Meat 395.90+10.21° 253,18+ 11.21° 289.85 £ 40.50° 271.70% 6.66° 0(0032;
Vegetable 356.24+ 9.65 361.93 £11.81 357.83 £ 28.96 34152+ 4.68 0.290
Fruit 17414 £14.97 162.68 £ 12.60 179.11 £39.94 171.84+ 511 0.908
Dairy 94.08 + 8.44 101.69+ 8.62 81.08 +19.37 99.02+ 3.55 0.722
Qil 10.33+ 0.48 936+ 0.73 820+ 1.58 973+ 0.20 0.439
45-64
p value
Typel (n=1,277) Type2 (n=636) Type3 (n=300) Typed (n=3,248)
Cereal 34526 £ 6.29 347.70 £10.67 357.71 £12.16 339.97+ 3.70 0.490
Meat 22140+ 7.64 24320 £14.02 221.24 £16.74 23529 £ 595 0.378
Vegetable 406.13+11.43 408.54 £ 13.59 39553 £16.79 39343+ 7.18 0.689
Fruit 222,60 £10.76 219.77 £15.89 184.04 + 20.84 229.55 £ 10.29 0.273
Dairy 6433+ 4.68° 92,05+ 9.09° 85.11 £ 10.60° 7541 £ 2,95° 0.025*
(a<b, a<d)
Qil 7.97+ 0.36 7.80+ 0.48 682+ 057 7.256+ 0.20 0.222
1) Mean £ SE

* p < 0.05 by ANCOVA adjusted with age, sex, education, marital status, physical activity, smoking and alcohol intake frequency,
hypertension, diabetes, dyslipidemia diagnosis

Table 7. Diefary diversity score (DDS) according fo obesity types

19-44 p value
Typel (n=831) Type2 (n=671) Type3 (n=65) Typed (n=4,053)
Distribution
0-3 15.4(1.5)" 14.1(1.7) 6.1(1.6) 13.7 (0.7) 0.827
4 37.8(2.1) 39.8 (2.4) 43.9 (6.8) 37.3(0.9)
5 36.1(2.1) 34.2(2.1) 38.7 (7.1) 37.1(0.9)
¢) 10.8 (1.5) 11.9(1.6) 11.3(4.7) 11.9(0.6)
Mean + SE 4,42 +0.04? 4,42 +£0.04 4,52+0.12 4,48 £0.02 0.436
45 - 64
p value
Typel (n=1,277) Type2 (n=636) Type3 (n=300) Typed (n=3,248)
Distribution
0-3 19.7 (1.3) 14.9(1.7) 24.0(3.2) 20.3( 0.9 0.024*
4 41.2(1.7) 37.5(2.4) 35.3 (3.4) 35.8( 1.0
5 29.6 (1.5) 37.0(2.5) 29.3(3.5) 32.9 (32.9)
6 9.5(1.1) 10.6(1.5) 11.4(2.5) 11.0(11.0)
Mean + SE 4,29 +0.03? 4.38 £0.04 4.29 £0.08 4.30£0.02 0.399
1) estimated % (%SE)
2) Mean £ SE

*p < 0.05 by y*test

B Rk wel BAH 0= {28t o]z} gl oL}, 45—
64419 A% DDSE 0—-3%, 44, 53, 6-.0.% L}ro] 1] H] 9t

TR A B wH AR SZ o5t Zfo] 7} 313l
(p=0.024). 6714 A& B5FE Haw ol AHTS
°m|sk= DDS=679] w32 HlvkaellA 9.5%, vlwk2at
N4 10.6%, HIWF3T 11.4%, A7 11.0%J ek 184

B DDS A vkl uteh SA14 0= 2] 3 2jo]

7} %k (Table 7).

Fradel M o= o A AF RS
19—44A0llA B]vH -3} B 922 -9 %xﬂ%?)r, A
o] F3h|#] ¢k 3El (CMDFVO=110011)°] 2} 22.1%,
20.8%= 7F& wWokal, fFAET 23E A %—%% &
(CMDFVO=110111)°] Z} 20.3%, 14.9%% ¥ #A=Z
okt vRE3T e el A AT EEH] k- o

F
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Table 8. Distribution of food group intake patterns (CMDFVO) according fo obesity types

19-44
Typel (n=831) Type2 (n=671) Type3 (n=65) Typed (n=4,053)
Rank CMDFVOY % (%SE) CMDFVO % (%SE) CMDFVO % (%SE) CMDFVO % (%SE)
1 110011 22.1(1.8) 110011 20.8 (2.0) 110111 17.0(5.6) 110111 16.3 (0.7)
2 110111 20.3(1.7) 110111 14.9(1.5) 110110 20.8 (5.0) 110011 17.5(0.7)
3 11111 10.8 (1.5) 110110 12.4(1.5) 110011 13.2 (4.1) IRRRRR 11.9 (0.6)
4 110010 12.3(1.3) 11111 11.9(1.6) 111111 11.3 (4.7) 110110 11.1 (0.6)
5 110110 9.2(1.1) 111110 9.3(1.4) 111110 9.7 (3.4) 111110 9.6 (0.5)
45-64
Typel (n=1,277) Type2 (n=636) Type3 (n=300) Typed (n=3,248)
Rank CMDFVO % (%SE) CMDFVO % (%SE) CMDFVO % (%SE) CMDFVO % (%SE)
1 110110 19.3(1.3) 110111 22.2(2.3) 110110 16.9 (2.5) 110111 18.1 (0.9)
2 110111 19.0(1.4) 110110 18.8 (2.0) 110010 156.3 (2.5) 110110 16.4(0.9)
3 110011 14.5(1.3) 110011 12.5(1.7) 110011 13.8 (2.4) 110010 14.5(0.8)
4 110010 12.0(1.0) 1111 10.6 (1.5) 110111 15.4 (2.8) 111111 11.0(0.7)
5 1M1n 9.5(1.1) 110010 10.2(1.5) 111110 8.3(1.7) 110011 13.1(0.8)
1) CMDFVO (Cereal, Meat, Dairy, Fruit, Vegetable, Oil) : 1=food group (s) consumed. O=food group (s) not consumed.
© (CMDFVO=110111)°] 7} 17.0%, 16.3%% 7P & #3=& wF7skaL, ole e vlvhf-age]l w2 Ak 22t vhek
Atk B AETE AFE YW (CMDFVO=111111) A& Blaskaiat afleh. 654 o142 1Qle- Nk ox 2
HIELoll A 10.8%% Al WiAl2 WS |, nlwk2arella]  F gk AF 7= @S Koo, AFZel v
11.9%= v A= B s, B]93wrelld] 11.3%2 vl == e Gy ol skl oE7) =2 2o]d
A2 W |, delA 11.9%% Al MAlE W& diel  ©3) o] oFA] A A1 Hoflx] 285 Ao 43 deleh=
°l9irt. AAYAT (715 1betol, Wk #9908 Wl ol@g Ao
45=64AoA = BIRFLE o) BIRE3Te] A fAET & fdskar, o]o) 2 AgellAl= vE 654 o)d-S AlQlskar
A E3eHA] ok SR (CMDFVO=110110)°] 2t F3siln). =3t Fdsa S4dse] AFAF el o
19.3%, 16.9%= 718 @ekot, ujetiol s fAIET & Z0R agyo], 715 AlF7E 7F R 19-444,

9k #3kekA] 942 9|l (CMDFVO=110111)°] 19.0%%
AR Wk, Be3elA = AR, BT, A
o] Z3ke] %] ¢k 98l (CMDFVO=110010)°] 15.3%%
T AR gokth. vk g e] A fAlE R
ksl ke el (CMDFVO=110111)°] 2} 22.2%,
18.1%%= 7P wtar, fAlE 3 fAlats 28k &
e (CMDFVO=110110)°] 7} 18.8%, 16.4% =
AR Z WErp welth, BE AEFS AFE g9
(CMDFVO=111111)2 u|vH1 oI 9.5%= thAl WA
2 w2 el nj2atol A 10.6%= Ul WA= W e,
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ol x= ol AAEA] FUAIRE 8.1%E oA AR W
& #Ho|glth(Table 8).
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