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ABSTRACT

Purpose: Metabolic Syndrome (MetS) is defined as a cluster of inter—connected metabolic disorders involving the glucose
metabolism, dyslipidaemia, high blood pressure, and abdominal obesity. The worldwide prevalence has been rapidly
increasing to approximately 20~25%, and the prevalence in Korea as of 2012 was reported to be 31,3%. The association of
MetS with various diseases needs to be analyzed by conducting an investigation of frequently consumed foods, such as
dairy products, fish, and shellfish in prediabetic subjects. Methods: The dietary intake of subjects who met the criteria of
the study from January to December 2015 was assessed using the 24—hour recall method. After adjusting the age, sex, BMI,
and total energy intake, which are confounding factors that may affect the dietary intake of the subjects, the associations of
dairy products, fish, and shellfish intake with the MetS risk factors was analyzed, Results: In prediabetes, the intake of
subjects who consumed more than the dairy products median (187.0 g) and the elevation risk of TC [OR, 2.369; 95% Cl,
1,057 to 5.312] showed a significant positive association, In prediabetes, the intake of subjects who consumed more than
the fish and shellish median (44.0 g) and the elevation risk of BP showed a significantly weak negative association [OR,
0.073; 95% CI, 0.010 to 0,520]. The probability that the blood LDL cholesterol was > 100 mg/dL decreased 0,397 times
[95% CI, 0.189 to 0.832]. Conclusion: To control the metabolic risk factors of pre—diabetic and vascular disease subjects,
proper dairy, fish and shellfish intake will be important,

KEY WORDS: prediabetes, dairy intake, fish intake, blood pressure, cholesterol

N E e} tAEF FHES tFF 20~25%0 % F&3H &
Abete] A2% Bar, 18, AP, Hint Y ES

A AL PFAE HIsg FAR . Rugdar’ oirlolelg Ad= F
Hds, BHAITLS E%PS}O% *Ji Afg tale] =S HHES B Ushs 20049 49.0% 7)2gh

?‘sﬂ_z_)

=0 )5

A Thire] Aeleka gejstn gich! wek ol tiAlE 20089 37.1% BelolAlolz EAgE. Seele] 4
ZFF2 Cornier 520] 88t Ao W HIGFAAA 9% 2011~20129%0) F3F TN ARG UEZAL (Korea
s A-d= A, A-d1= AelE £33 Bshxel  National Health and Nutrition Examination Survey,
w2 deiel B glom A28 Y7 AJd@Ese] ¥ KNHANES) Aol M0 gieFT fHEo] 31.3%02
1 A=k rgstaL vk 2016 A AlAF o2 A AIAIAS] FREERG A4 Y] Wil LHE ol

Received: June 30, 2017 / Revised: July 17,2017 / Accepted: August 31, 2017
"To whom correspondence should be addressed.
tel: +82-62-466-1960, e-mail: kimkyjs0906@gmail.com

© 2017 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.



448 | A B 1o T HFH IS FT AP

gk Al 7h Al Fstekar Azt

20103 "= =83] (American Diabetes Association,
ADAINA =2 WFsdell (impaired glucose tol-
erance, 1GT), FEd37 ] (impaired fasting glucose,
IFG), 93844~ (hemoglobin Alc, HbAlc) 5.7~6.4% ©l
SIS A9k gelstalch AM P $EE B
8 el dRel Zlele A7 Al ek,
Aol Garlo s AR b d3e nAs 99
2919 ek ol FREA] ek Aottt 1979-2004
9 50k Qe HekE A7 Avlo) e A7 Ag
oA Groz 38 = 5 e A A3 HEs
B3 A} IGT Jefloll A 4~6%, IFG ol 6~9%,
IGTS} IFG7} SHbe AejollA 15~19%2 E4=o] AT
o] i 31 9ddrel] siwETka B3len, IFGe}
IGT e & Kol A| & th/doll Hlg] 1'd Wiel] S
2 1Y€ 7hsAdo] hek s~108) A% =& Ao g Hyst
At

2k A S di eS| At Aol Slof
Al Fagk aloZ QIAETE H fAIF A7t vHE
gho] Mg 23S ST F Avke AR A7A
Z Q51 AHR} Aolellis Bale] Flstar Qltk.!0 o]e}
= g2A fAIEe] 2 2L Wil FdaEer dhd
whildo] ZUES Fo] A olyA] HFHE oisket)
e vA AT 289 {A a3 TS il B
3 A8 AT ®Havl 9la!! Astrup 5129 A=

ko

FAEC] 25 VMY HIL AP Dol Fo
F900] Hol AFS AT F ALY BY 28
& FANT I B2 ok WA ARE Q. 84
¥ fAES] PR R3] BE AEEE Y 9
gste] ABPE Thi ol FAE BT oIF E
o) A= Mk AEFETY P VIS AT B
W g HelE AYH ATE P0e

415 Pereira 5 '40] 333 Aol
=] A7} S Aele Bsta giaE
F3 dy o] diykado] gtk Hyslom, Louie

de Lo

2
Y
o
o
Jo
o

fll
T
olN
N
>
A
R
52
)
K

A @A 3T o] 9} o] FAlFe 2po] W op]
2k o dAke] A 71 &, o dAke] T g e W@

-

AT o] FAIE] el mXe S AR o))
sl7] flsted Bashy A $A4o] d= Akl
At 21 FAE ARFsE] S8l T agk Aol

FrAlE R ofde} AfAet A, TE, AR S5,
7T, A AFHE 2 A73gE A dig 2 AT
7} 2311 Q1+=d] 201213 Zhang 53} 201013 Saravanan
SOl o5t P e AFoA 53] BAFE HFH7E S
St FAF 2d B ohet AddEs by 9F
Z-o)| BFAolglal Rusio). 8 = gE AN
n-3 EXSAPRLEe] ko] Be AR AFHE st
o] 2143 VLDL (very low density lipoprotein)@} 53 A%t
(triglyceride)?] $Ho] ZAasm 22 A&, dt =4, &
I Awd i3t aE Fo] 3 FHIol i K
T9E Zpga gieh o] Aol BARE AT
o2 A& F e AGTES g FE AT B
o JFHE] =& oprlofell Reaart o stk
3 H7HY FAAEEd 71+ (Food and Agriculture
Organization of the United Nations, FAO)2] ‘20163 A 7]
FRES A5E EXE odli{ AHEe AR £
A3}, 2013~2015d 71% =9 103 A3 4k "
£ 58.4 kg, YE 4H)FE 50.2 kg, T MRS 39.5 kg,
HEG MRS 354 kg £O0F 9] AH|Fo] =87
Z 192 AR 5YE Aol AAZeZ 19]
T AR A7 HF AHERS 20.2 kg 71230, 20259
ol 218 keoll o2 Aow ZAlEoM, 27} glelow
Tkl A7l mIAlE S8F Bl 711t B
ot ey kY] a9l afdshe tidRke] 4
LS AR Agho] MY S Fole el tigh
A AL mEsit =g A A3l digk A7t
27303 Akt thek AF e FA0 =g 2Ao]
B2, gpdAe] ohekst S-S kst At SeiE ofof
shH, o] & EYE /)Q B3 Tho|=ekl s v E 4 2
thal A zgiet.

B Ao a= KNHANES A67] 32pd% AR E o] &
ste] 304 o]’ 654 w|RE A=ty Shxlel i HglS
oz FAER ofsiie] AARS ARk, oAt
o] AT AHE vigsie] 2 AL AHFH SRS TS
2 AT AAAA e BAA S Akt g

g 2

¢

A

S 2L AR

¥ A7 Agn A ol 4, AAE A
Aot AEFE AP SPse ABYS B



Journal of Nutrition and Health (J Nutr Health) 2017; 50(5): 447 ~ 459 /449

gk Ao, A7digh A& 9Es]e] A0S W
o} AA)5} o} (IRB KGU-20170414-HR-013).

B od31= KNHANES #67] 3xbd% (2015) A EE o]
2319tk KNHANESE = R137353% Al 16300 &4
st RAEXEel AWde|idie] s thgl= =l
FAE BT O R Sh= 3L EZA} (rolling sampling
survey)o|al, A= Rl FHHE A (cross-sectional
study)e]t}.

2015 1258 1297bA] | 22k A 3
Abol] B ed gk 304 o 654 wIRE A1 F- 3,4557
T ASEA; (™St vIRE B, HEF, ATEAT,
Hd, 1743}, ohek 99 24 #a ofE 584}, 9

o
e

O
> ofN BN

T, H
e B84k 224 A 85 AL Qe AL HIT A8
£ L gl A, sk AFH el 500 keal P 5,000

keats Z234gk 2}, AR, = A9l st 2 1,989
S AAE ARSI, v]= = 3] (American Diabetes
Association, ADA)IA Aolal= 71327 A ] 28
3 (fasting blood glucose, FBG) 100 mg/dL w]7H1 2}
£ g3 AT (n=1,594)0. 2 FetlaL, FEE ] 100
mg/dL o]’ 126 mg/dL "9t Q1 H-E AG=HT (n =
395 ]2kl T Y AFAAZRANA ASXE
2 IS AlLste] HEH R olsl{ A B
59
AL AR, FAIE AFHY BE, A9
136%, I3 G+ 6238 22 F 7599 o] A=)

U ST QRS
dPge] QA 5435 QAIAISE 20159 KNHANES

b, A", 7HAS), 1S T, BAEE, o)%, T4, o
AAEFE 23351, 4l

=, slE=dE S AA

stel 34 W

el oJ3l A3
gk 3 AT AlFs S8 en A2 0.1 om, AT
0.1 kgZkA 378319, 2% & ATl ok ADFA 5
(body mass index, BMI, kg/m?) & 2F=319it}. &g =3l
(waist circumference, WC)= A7} -5 W4l Aol
A Z2P}F v EAS o] FEE sfal Il gfeo]
7VNAA] s st iR 5= stdd aEsde]
o 5 A9 0.1 em7bA] ST QPP AdEldIA &
S S S8l S8 A 58 S F5 H, 4
olg3ste] & =dlol W M3 AxE Hestar YA

oz

0%Y
i)
2
2
=
ﬂ?
1A
ok,
oo
n\l
e,
N
Mo
%
Ly
o

A8t Arl= 20159 KNHANESo|A] AR 215
£ o] &3lth THET HAE flst] AES FHA
SAIZES 7102 3l 12A17ES dAste] FE e oA
s Fol APt sk, W B & A5
t}. FEHE (fasting blood glucose, FBG), Z/3A
(triglcerides, TG), L% ZFHZE|E (high density lipo-
protein cholesterol, HDL-C), A¥ %= ZF#=HZ (low
density lipoprotein cholesterol, LDL-C), & Z#2H=
(total cholesterol, TC)2 Hitachi automatic analyzer 7600-
210 (Hitachi, Tokyo, Japan)S- o]-&-3}o] &4 ¥o g =43}
Aot FEE A (glycated hemoglobin, HbAlc)y= Tosoh
G8 (Tosoh, Tokyo, Japan)g- ©]-&3}a] 114% AA| Z&2n}
ET23) (high performance liquid chromatography)=
743kt =T SAOMKEAE ofn|e Ho] B4
(glutamic oxalacetic transaminase, GOT), SF&AF 3T
BAF oln]i= o] &4 (glutamic pyruvate transaminase,
GPT) + Hitachi automatic analyzer 7600-210 (Hitachi,
Tokyo, Japan)s o]-8ste] &4 oz ZA3int. Hd
- (white blood cell, WBC), & (red blood cell, RBC)
o} 2= 2 RIS XN-9000 (Sysmex, Kobe, Japan)S- ©]-&
st S431ar, 1= C-HES T (high sensitivity
C-reactive protein, hs-CRP)= Cobas (Roche, Berlin,
Germany)s ©]-83f AGHIEHo R 33t
Q-2+ Hitachi automatic analyzer 7600-210 (Hitachi,
Tokyo, Japan)S- ©]-8-3}4] kinetic UV assay' 2.2 =743}
Aok

AAHSF ZAL

2AF AF e 20159 KNHANESOA ZARE o A
AHF AEE o83tk KNHANESO|A AxJE %
AR TRk WHRle] A Wl o3k 24A31 3
HoZ AAEATE ZAF 19 2447 B2k 7jyAgn,
AHASARE, AFHAFEE 5SS AR B8 A
HF AL Al BIEEE =017] S8l AMSske Fo Akl
ZAIETE o83ttt AT IR fAIE AFHAHY
XS oty flate] 24X7F SPFEALl o3 AAkx
AREE 5 23F AEFES] HEE o83t AQER
T (13010)0) liBsl= T%F (g) Wl A= (13032),
I QTF2E (13029), WA} QFZE (13028), ofo]~=
H (13022)0)] aiFeh= TF () HFE Hotd AF A
ZES F3l6tt. KNHANESOA AA1E 24x7F 3Akz

<



450 /5AE B ol HAS ST AP
A} AE olg3lel ATTAY ofshF WY BE
2 sfetsl7] 9iste] Sl chasl sl e, e, 2
20, 27), 52, 74w, v, =, g, gol, e,
o7, Wol, A, A4, X, B, e, 2401, 9
5, ALFo A S A4Sk

S7)

KNHANES #EA7= T<e=d o244 (simple ran-
dom sampling)7} obd 2674 &3}% ]a’i—“ﬁ:"q Al (two-stage
stratified cluster sampling)s ©|-83fo] FZ2HJYoOEZ,
A5 B4 A] o]t B3 EAA (complex sampling) U]
8-S whdste] BAslqint. 412 SPSS 18.0 (IBS SPSS
Statistics, Armonk, NY, USA)E S=3) 5t} 2} widee) w}
E 7|&%EA AEE mean+ SDE AASITE tidzk]
Al fAIE, o9/ AFEel W IRk 54E ot
7] ¢kl ukAE =Y (general linear model, GLM)
< AANEFR o, A1 MRl A5 7tolAlF A4 (chi-
square testys AAISIATH A gk £4& HHZF
o] T (medianys 71502 o AFT3 vtk A4
ToF RSt At AT 9 A
NNl FAE A olalF AP me} GAEF
T YFQIx}e] WA 218 E (odds ratio, OR value)® 95%
AZ)% (confidence interval, CI)Z £233}7] $J3}e] tlat
22 3]AEA (multiple logistic regression analysis)
< AT 2ejar B0 9P vE F e g
A} (confounding factor)52 R4 Y5t model 1
WA H SR & 70 2 model 22 AH I} A
1A% F 22 model 32 model 201 F oUA] 43
MIE 712 BA= 702 A3ty 3714 3| A

Aol o] 83ttt BAIZFI ol A8

TOEZ 3t

o I of % rlo rE i
b =S
i)
tlo
A
ik

y
HN
S
3
il
AN

CHAIRES| ety £
AT A=< 5
R AR gl gl E
Table 10 AXSFATE & 1,98989] thaAt 7]‘—?“3] 1,59
He g A, 3957 el slgsiact.
A AT Z 1,594 oA G oiRE 5799
(36.3%)°]aL o34 thAAR= 1,0157 (63.7%)0]1em, A
=t F 3957 oA YA iR = 2019 (50. 9%)0]
oA VA 1948 (49.1%)= Yelsith. 89 At
AT A} 7F G e go]F9) 2jol= HY

Table 1. General characteristics of subjects

Subjects
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Sex, n (%)
Male 780(39.2)2 579 (36.3) 201 (50.9) 0,000
Female 1,209 (60.8) 1,015(63.7) 194 (49.1) ’
Age (yr)?  47.1+952  459+94  520+83  0.000""

All estimates were weighted and calculated by considering the
complex survey design.

1) P value were obtained form chi-square test for categorical vari-
able and from general linear model (GLM) for continuous variables.
A value of p < 0.05 was accepted as significant.  2) Data are
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age) ormean+SD.  3) Starsindicate significance: ™p < 0.000
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Table 2. Subjects characteristics according to dairy intakes and the presence of prediabetes

Totalin prediabetes (n = 136) Totalin normal (n = 623)
Below the median Above the median 1) Belowthe median Above the median 1)
(n=81) (n=55) p-value (n = 355) (n=268) p-value

Sex, n (%)
Male 32(39.5)2 26 (47.3) 0.369 93(26.2) 89 (33.2) 0.148
Female 49 (60.5) 29 (52.7) 262 (73.8) 179 (66.8)

Age (yr) 51.6+8.5? 52.9+8.0 0.388 450+9.3 44997 0.937

Income level, n (%)
Low 23 (28.4) 8 (14.5) 68 (19.2) 56 (20.9)
Low-intermediate 22(27.2) 9(16.4) 0.028" 83 (23.4) 62(23.1) 0.954
Upper-intermediate 20 (24.7) 20 (36.4) 102 (28.7) 76(28.4)
High 16(19.8) 18 (32.7) 102 (28.7) 74 (27.6)

Clinical and nutritional characteristics
Height (cm) 155.1+20.2 151.1£239 0.084 162.4+8.1 163.6£8.3 0.176
Weight (kg) 56.1+18.0 52.1+£20.7 0.342 60.3+10.8 60.9+10.6 0.470
Waist circumference (cm) 76.7+13.8 73.1+£15.0 0.797 78.1+£8.6 77.8+8.3 0.946
Body mass index (kg/m?) 224+ 42 21.5+4.4 0.901 228429 227428 0.959
SBP (mmHg) 115.4+159 114.1£157 0.143 111.5+13.9 110.6+13.8 0.932
DBP (mmHg) 72.4+10.0 72.0+10.5 0.006 739+88 73.6%9.6 0.929
HbAlc (%) 59+0.7 59+0.7 0.534 53+0.23 529+0.2 0.676
Total cholesterol (mg/dL) 186.5+36.0 184.1+36.0 0.561 192.2+32.8 190.7 £30.2 0.791
HDL cholesterol (mg/dlL) 51.9+13.1 52.3%12.5 0.071 549+13.0 56.1£13.3 0.148
Triglyceride (mg/dlL) 121.0+87.6 118.5+107.2 0.212 109.2+71.4 97.9+54.1 0.009”
LDL cholesterol (mg/dlL) 111.3+31.5 109.5+31.3 0.958 115.3+28.6 113.9+27.5 0.676
hs-CRP (mg/L) 1.1£20 1.0£19 0.732 08+1.4 08+1.8 0.506

Nutrients intakes (day)
Total energy intakes (kcal) 1,956.0 £887.0 2,170.0+1,0820 0.000™" 2,022.8 +824.4 2,316.1£974.4 0.001™
Carbohydrate (g) 300.8+125.0 323.4%146.0 0.000™ 303.9+117.8 3439+ 141.6 0.000"™
Protein (g) 68.4+ 425 77.4+68.4 0.025 72.3£39.9 82.2+39.0 0.027°
Fat (g) 455+33.] 57.3+437 0.000" 47.8+30.8 60.035.1 0.000"
n-3FAs (g) 1.6+1.8 1.8+39 0.323 18+1.8 2.1+2.1 0.431
n-6 FAs (g) 9.6+8.7 10.7£10.5 0.169 10.5+8.7 122489 0.190
MUFASs (g) 144+11.6 18.1+14.6 0.000™" 150+£10.8 189+12.6 0.000"™
PUFAs (g) 11.1£9.8 123+13.4 0.193 123£9.9 14.2+10.5 0.218
Vit A (LQRE) 692.2+900.7 793.8+1,208.7 0.134 739.9 £898.6 866.3+963.9 0.126
Carotene (ug) 3,184+ 4,591.4 3,179+6,418.8 0.818 3519.9+4,617.9  3,2839+28722  0.574
Retinol (ug) 135.1+397.2 225.6+517.5 0.077 136.2+396.9 288.1+840.1 0.037
Sodium (mg) 3,4769+2,305.6  3,641.7+49248 0039 3702.5+2,138.2 42738128543  0.033
Thiamin (mg) 1.9+£1.0 20+1.1 0.005™ 2.03+1.0 23%1.1 0.012°
Niacin (mg) 15.6£9.7 164168 0.066 17.3£9.4 18.9410.1 0.066
Calcium (mg) 466.9 £262.6 703.3+333.3 0.000" 501.3£274.6 764.4+318.8 0.000"
Phosphorus (mg) 1,032.5+501.7 1,255.4+753.3  0.000™ 1,102.9 + 487.6 1,362.2+5322  0.000™
Fish & Shellfish intakes (g) 108.6+ 164.6 101.3+264.5 0.000™ 123.4%166.3 123.3+168.7 0.000"™
Dairy intakes (g) 937 +57.1 340.2+166.0 0.000"™" 86.7 £58.7 310.7+130.2 0.000"™

All estimates were weighted and calculated by considering the complex survey design. Subjects were stratified by median cut point of
dairy intakes (187.0 g).

1) P-value were obtained form chi-square test for categorical variable and from general linear model (GLM) for continuous variables. A
value of p <0.05 was accepted as significant.  2) Data are expressed as the number of subjects for each category (percentage) or
mean * standard deviation.  3) Stars indicate significance: "o < 0.05, " < 0.01, ™"p < 0.000

Abbreviation: SBP, systolic blood pressure; DBP, diastolic blood pressure; hs-CRP, high sensitivity C-reactive protein; MUFAs, monounsat-
urated fatty acids; PUFAs, polyunsaturated fatty acids

OIfE AZlofl W2 ChAIXIe Yty S olohm AL FUk @40 9 TNEOR o AT
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Table 3. Subjects characteristics according to dietary fish, shellfish intakes and the presence of prediabetes

Totalin prediabetes (n=291)

Totalin normal (n = 1,229)

Below the median'! Above the median

Below the median Above the median

(n=118) (n=173) p-value? (n=541) (n=688) p-value?
Sex, n (%)
Male 44 (37.3)% 103 (59.5) 0,000 163 (30.1) 271 (39.4) 0,004
Female 74(62.7) 70 (40.5) 375 (69.9) 417 (60.6)
Age (yr) 52.0+8.0° 52.8+8.0 0.374 457.0+9.8 46.6%9.1 0.074
Clinical and nutritional characteristics
Height (cm)? 1550419.3 159.3+16.0 0.021° 162.5+8.6 163.8+8.6 0.046"
Weight (kg) 56.5+18.1 60.0%16.1 0.020" 60.8+10.8 62.3+11.2 0.030"
Waist circumference (cm) 78.0+14.1 79.8+12.5 0.045" 78.8+8.8 79.5+8.8 0.067
Body mass index (kg/m?) 22.7 £ 4.4 23139 0.224 22.9+3.1 23.1£3.0 0.148
SBP (mmHg) 118.7+17.6 118.0+16.7 0.143 113.0+15.6 113.8+14.8 0.159
DBP (mmHg) 73.3£10.6 742+10.5 0.006” 75.3%10.1 75.1£9.5 0.580
Fasting blood glucose (mg/dL) 108.1+£6.0 108.1+£6.3 0.641 89.6+5.6 90.2+5.8 0.019"
HoAlc (%) 57+08 5.6+0.7 0.014 53+0.2 53+0.2 0.697
Total cholesterol (mg/dlL) 186.2+36.7 187.7 £36.1 0.494 19194325 191.3£33.3 0.919
HDL cholesterol (mg/dlL) 50.9+12.4 507 £12.5 0.969 53.7£12.4 53.3+12.9 0.907
Triglyceride (mg/dlL) 128.4+99.9 132.1+112.3 0.264 1149+86.9 118.3+£92.7 0.691
LDL cholesterol (mg/dlL) 111.5+32.5 112.3+31.4 0.061 1159+29.5 114.8+29.9 0.576
GOT (IU/L) 229+129 22.7+10.2 0.210 21.1£9.6 21.7+88 0.062
GPT (IU/L) 2124217 21.5+17.4 0.067 18.1+11.9 19.9+13.5 0.007™
Hemoglobin (g/dlL) 139+1.6 142+1.6 0.003" 138+1.5 140+1.6 0.009™
Hematocrit (%) 420+43 42.8+43 0.004” 41.8%39 42343 0.010"
Blood urea nitrogen (mg/dL) 143+4.6 14.6+53 0.004” 13.3+4.1 14.1+6.1 0.008™
Blood creatinine (mg/dL) 0.8+0.3 0.8+0.4 0.083 0.81+0.3 0.8+0.5 0.194
WBC (Thous/ul) 6518 64217 0.357 61212 59%1.6 0.338
RBC (Mil/uL) 46+05 4705 0.009” 45+0.4 4.58+0.5 0.027°
hs-CRP (mg/L) 12422 12423 0.809 09+19 0.9+20 0.490
Nutrients intakes (day)
Total energy intakes (kcal) 1,868.24891.2 2,153.4£969.3  0.000™ 1,961.7 £908.6 2,2189+9222  0.000™
Carbohydrate (g) 293.8+125.7 326.9+129.2 0.002” 301.2£124.9 328.3£123.9 0.004”
Protein (g) 61.3+37.7 79.4+57.9 0.000™" 63.3+332 82.9+443 0.000™"
Fat (g) 4224354 468+37.5 0.076 45.7 £34.9 49.3+34.4 0.107
n-3FAs (g) 1.3+1.6 2.1+33 0.000*™ 1.4+1.4 22+22 0.000™"
n-6 FAs (g) 8.7£8.2 10.1£9.5 0.011 9.7+8.6 10.9+10.0 0.027°
MUFAs (g) 13.4%12.5 14.6+12.8 0.207 14.6+12.2 15.5+12.2 0.205
PUFAs (g) 9.9+9.2 122+11.8 0.000™" 11.0£9.5 13.1+£11.4 0.001”
Vit A (UgRE) 655.8+928.1 811.8+1,022.3  0.000™ 678.6+£761.3 863.8+1,101.8  0.000™"
Carotene (ug) 3224125260  3,7925%51852 0.0007  3319.6+3,8838 4,129.0+56583 0.001”
Retinol (ug) 99.0+299.0 156.1 £ 496.2 0.001” 104.5+395.5 160.3+544.0 0.004”
Sodium (mg) 32828+2320  4,280.1+4,059.8 0.0007"  3,591.3+2,373.7 4,578.6+2,549.9  0.000""
Thiamin (mg) 1.8+1.0 21£1.1 0.000™ 1.9+£1.0 2.26+1.1 0.000"™"
Niacin (mg) 13.4+8.3 188+ 14.4 0.000™ 14980 20.1+10.9 0.000™
Calcium (mg) 439.0+253.5 562.2+345.0 0.000™ 456.6+245.5 599.7 £350.5 0.000"
Phosphorus (mg) 9450+ 462.8 1,211.5+678.9 0.000™ 992.5+ 454.7 1,272.1£5763  0.000™"
Fish & Shellfish intakes (g) 13.8+12.8 210.2+247.6 0.000™" 14.4+129 223.0+205.6 0.000™"
Dairy intakes (g) 2220+176.5 2052+ 162.6 0.052 194.4+141.8 171.6+ 1459 0.081

All estimates were weighted and calculated by considering the complex survey design.

1) Subjects were stratified by median cut point of fish, shellfish intakes (44.0 g).

2) P-value were obtained form chi-square test for cate-

gorical variable and from general linear model (GLM) for continuous variables. A value of p <0.05 was accepted as significant.

3) Data are expressed as the number of subjects for each category (percentage) or mean + standard deviation.

nificance: 'p <0.05, “p <0.01, "'p <0.000
Abbreviation: SBP, systolic blood pressure; DBP, diastolic blood pressure; GOT, glutamic oxalacetic tfransaminase; GPT, glutamic pyru-
vate transaminase; WBC, white blood cell; RBC, red blood cell; hs-CRP, high sensitivity C-reactive protein; MUFAs, monounsaturated
fatty acids; PUFAs, polyunsaturated fatty acids

4) Stars indicate sig-
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Table 4. Odds ratio (OR) and 95% confidence interval (Cl) of the metabolic syndrome risk factors according to dairy product intake in

subjects (n=759)

Dairy intakes in prediabetes

Dairy intakes in normall

Below the median

Above the median

Below the median Above the median

OR (95% Cl)

Waist circumference (cm) (=290 cm male, 280 cm female)

model 1 1.0 (ref) 1.559 (0.901, 2.699) 1.0 (ref) 0.963 (0.619, 1.499)

model 2 1.0 (ref) 1.815(0.779, 4.229) 1.0 (ref) 0.965(0.621, 1.500)

model 3 1.0 (ref) 0.506 (0.151, 1.691) 1.0 (ref) 0.906 (0.467, 1.756)
BP (mmHg) (=85 mmHg DBP and = 130 mmHg SBP)

model 1 1.0 (ref) 1.614(0.690, 3.7795) 1.0 (ref) 1.159 (0.841, 1.59¢6)

model 2 1.0 (ref) 1.455(0.628, 3.383) 1.0 (ref) 1.019 (0.721, 1.440)

model 3 1.0 (ref) 1.110 (0.467, 2.639) 1.0 (ref) 1.019 (0.713, 1.457)
Total cholesterol (mg/dL) (=200 mg/dL)

model 1 1.0 (ref) 2.510(1.098, 5.736)" 1.0 (ref) 0.872(0.583, 1.306)

model 2 1.0 (ref) 2.755(1.208, 6.285)" 1.0 (ref) 0.850 (0.565, 1.278)

model 3 1.0 (ref) 2.369 (1.057,5.312) 1.0 (ref) 0.904 (0.591, 1.382)
HDL cholesterol (mg/dL) (< 40 mg/dL male, < 50 mg/dL female)

model 1 1.0 (ref) 1.489 (0.625, 3.551) 1.0 (ref) 0.682(0.411, 1.130)

model 2 1.0 (ref) 1.294 (0.526, 3.182) 1.0 (ref) 0.615(0.368, 1.037)

model 3 1.0 (ref) 1.067 (0.431, 2.644) 1.0 (ref) 0.574 (0.328, 1.005)
Triglyceride (mg/dlL) (= 150 mg/dlL)

model 1 1.0 (ref) 0.587 (0.266, 1.293) 1.0 (ref) 0.674(0.432, 1.051)

model 2 1.0 (ref) 0.593 (0.265, 1.325) 1.0 (ref) 0.683 (0.440, 1.060)

model 3 1.0 (ref) 0.574 (0.260, 1.270) 1.0 (ref) 0.699 (0.434, 1.126)
LDL cholesterol (mg/dL) (= 100 mg/dlL)

model 1 1.0 (ref) 1.676 (0.655, 4.285) 1.0 (ref) 1.187 (0.768, 1.834)

model 2 1.0 (ref) 2.069 (0.783, 5.470) 1.0 (ref) 1.143 (0.731, 1.788)

model 3 1.0 (ref) 1.774(0.701, 4.487) 1.0 (ref) 1.245 (0.774, 2.000)

Model 1: unadjusted, Model 2: adjusted for age and sex, Model 3: adjusted for age, sex, BMI and total energy intake

By multiple logistic regression analysis. A value of p < 0.05 was accepted as significant.

Stars indicate significance: ‘p <0.05, “p < 0.01, ""p < 0.000
Abbreviation: OR, odds ratio; Cl, confidence interval
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Table 5. Odds ratio (OR) and 95% confidence interval (Cl) of the metabolic syndrome risk factors according to fish and shellfish intakes

in subjects (n=1,520)

Fish, shellfish intakes in prediabetes

Fish, shellfish intakes in normal

Below the median

Above the median

Below the median Above the median

OR (95% Cl)

Waist circumference (cm) (2 90 cm male, =2 80 cm female)

model 1 1.0 (ref) 0.872 (0.509, 1.492) 1.0 (ref) 0.977 (0.755, 1.263)

model 2 1.0 (ref) 3.643 (0.532, 24.915) 1.0 (ref) 0.965 (0.745, 1.259)

model 3 1.0 (ref) 1.142 (0.550, 2.370) 1.0 (ref) 0.817 (0.523, 1.277)
BP (mmHg) (=85 mmHg DBP and = 130 mmHg SBP)

model 1 1.0 (ref) 1.172 (0.670, 2.049) 1.0 (ref) 1.159 (0.841, 1.596)

model 2 1.0 (ref) 0.073(0.010, 0.520)" 1.0 (ref) 1.019 (0.721, 1.440)

model 3 1.0 (ref) 1.012(0.571, 1.794) 1.0 (ref) 1.019 (0.713, 1.457)
Total cholesterol (mg/dL) (=200 mg/dL)

model 1 1.0 (ref) 1.233 (0.741, 2.052) 1.0 (ref) 1.245 (0.979, 1.591)

model 2 1.0 (ref) 0.746 (0.097, 5.701) 1.0 (ref) 1.197 (0.936, 1.529)

model 3 1.0 (ref) 1.253(0.747, 2.103) 1.0 (ref) 1.213(0.940, 1.567)
HDL cholesterol (mg/dL) (< 40 mg/dL male, < 50 mg/dL female)

model 1 1.0 (ref) 1.305 (0.710, 2.410) 1.0 (ref) 0.953 (0.699, 1.298)

model 2 1.0 (ref) 6.264 (0.819, 47.902) 1.0 (ref) 0.831 (0.603, 1.145)

model 3 1.0 (ref) 1.106 (0.577,2.121) 1.0 (ref) 0.765 (0.551, 1.069)
Triglyceride (mg/dL) (= 150 mg/dL)

model 1 1.0 (ref) 0.972 (0.526, 1.795) 1.0 (ref) 0.877 (0.648, 1.188)

model 2 1.0 (ref) 0.773 (0.116, 5.125) 1.0 (ref) 0.879 (0.648, 1.193)

model 3 1.0 (ref) 1.234 (0.656, 2.323) 1.0 (ref) 0.865 (0.632, 1.193)
LDL cholesterol (mg/dL) (= 100 mg/dL)

model 1 1.0 (ref) 0.365(0.174,0.765)" 1.0 (ref) 0.910(0.700, 1.183)

model 2 1.0 (ref) 2.772(0.298, 25.792) 1.0 (ref) 0.842 (0.641, 1.104)

model 3 1.0 (ref) 0.397 (0.189, 0.832)" 1.0 (ref) 0.844 (0.639, 1.115)

Model 1: unadjusted, Model 2: adjusted for age and sex, Model 3: adjusted for age, sex, BMI and total energy intake
By multiple logistic regression analysis. A value of p < 0.05 was accepted as significant.

Stars indicate significance: “p <0.05, “p <0.01, "p < 0.000
Abbreviation: OR, odds ratio; Cl, confidence interval
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