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Relationship between Coffee Intake and Metabolic Syndrome Risk
Factors according to Blood Glucose Level

: From the Sixth Korea National Health and Nutrition Examination
Survey (KNHANES VI-3) 2015
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Prediabetic state, The purpose of this study was to investigate the relationship between coffee intake and metabolic
Coffee intake, syndrome, which has increased the burden of social illness, based on the data of the 6™ National Health
Blood pressure, and Nutrition Survey in 2015. The subjects' coffee intake level was divided into <I cup/a day, 1~2
Triglycerides. cups/a day, and >3 cups/a day and the general characteristics of the subjects were examined according

to the classification. The effect of coffee consumption on the risk factors of metabolic syndrome was
evaluated by OR value. The age of the subjects was higher than that of the other groups in the < 1
cup/day group and the TG in the prediabetic group was above the normal level in the >3 cups/day
group. In the normal group of blood glucose, coffee intake was the highest in <1 cup/day group and
BP was significantly different according to intake. In the multiple regression analysis conducted to
identify the causal relationship between the risk of metabolic syndrome and coffee intake, BP was
significantly decreased in >3 cups/day coffee group in normal group. In order to control the level of
blood lipids in pre-diabetic subjects, it is necessary to establish dietary guidelines for foods that are
frequently consumed, and various situations and long-term studies are needed to determine the precise
effect of coffee intake on BP.
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ZY ~HE w8 2 A2 X & d'd(National Cholesterol
Education Program-Adult Treatment Panel I, NCEP ATP III)
o] AAIg 7|FE tha¥ 2t} BFH|Rko] & 2] & # (waist
circumference, WC) 34 90 cm, ©J4] 85 cm ©]4Q -9,
3 T3 A] Witriglyceride, TG) &%=7} 150 mg/dL ©]7391 73
$, ¥ %= Z#|2H E(high density lipoprotein cholesterol,
HDL- cholesterol)©] 243 40 mg/dL, 14 50 mg/dL »]=+<l
& & (fasting blood glucose, FBG)-= 100 mg/dL ©|
= dxH A8 59 -9 EU(blood pressure, BP)
718 A (systolic blood pressure, SBP) 130 mmHg ©|’J &=
27138 Y (diastolic blood pressure, DBP) 85 mmHg ©]’
3ol A 571 A& 7HEH 37FA] o] /de] siEET o
ool gk 3K (National Institutes of Health, 2002).
AT A28 SR Adadse] WY S =
Ao HuEa 9l om(Alberti, 2009), 2007\ 2 A &t
StAlF A3t e 53], AFdo] Ay} ad g
AgIA = 3 Bl Ags BAFATHGetz &
Reardon, 2007). B3+ 20161 =4 8H&2] Q1 f-+ < <Feks| 4|
(European Journal of Nutrition)©l] Rodriguez-Monforte &
016)°] AT AR Fte] Au/de A3 vig
Ao w2 vt SR DA AFHo] AT
o] g SRS wFolFH, §7 AH NETt 52 A4
o] A FHo] atEFwe] I 9182 Elvka Buske]
1, 20084 A(Lutsey, Steffen, & Stevens, 2008)° 4 = F-A
£ QA7) dAEF T Ue Baaste hvm B 4
Atek A Fte] #EAdo] s BolFe AT Ak o
ANl iAe
A" e AANA 2H7F S7bee &7 5 skl Al
73] b2 2000~20109 714 it <F 0.5%4 453t
o] 2001 ~2002F %= 1117+ bag(60 kg per bag)o] L
2008 ~2009\ ol = 13397} bagol] o] 2 vl 31, &=+
< 2012 0| HISte] 2016 =0l A 3] &H]|7} 7.3% S715)
St B 3159 th(International Coffee Organization, 2017).
A5 A% RaAe mER, Fu) ARtk Al
H 799 utE ZAZ | = B61 3 Arabica YFE ©] &
alo] A zxEE A~EE AL 2011d FH AT A%
90%E AR F Tk 3} THUSDA'S Global Agriculture Infor-
mation Network, 2011). SFA]¥F QIZHE A F]of 2wt Awt
I Aol FHrEe] slo] E, TEETH B drSFE
T A8 AAE =Y § AdvkeE A7 22K (Kim, Cho, Jacobs,
& Park, 2014) &= B = Q} o] ok= Ee] A9 HFH7}F -
] Z(Gut-Brain Axis)ll FEFS PIAH thrte]dE SAFS
B2A A7EARE FE olde /Ride A7 A= Hay
%) 3(Holtmann & Talley, 2014) A}5= = Hol AF T =
T 3 el g AdRde Hlvhe AZK(Ding et
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al,, 2014)%= =k w3k 70 A3 e A oA A gl
g AFE B3k Chrysant(2015)]] w2 134 2
’F(> 28 cups/ a week)e] AT HFH A} olEbH A-1
I AA GRS IR A9 E AVl & Has
238l 79 HAFH = et THO 2 3 A 1A
£ & 7 vk s skA R 2| g7kA] 9] ATt A3
3 JFH e 7Tt d3E ABEE 30 e F
Atk 2015 = A A BRoA dAlshe SRz
ZAHMinistry of Health and Welfare, 2015)°l|4] 3+=r212] T}
N 7| 34352 AR A3t AN = A 294
127] &2 & 5 72 AHAN =T =2 49 578 3ol
A 7F 1163 2 23dvha HaF 7] wiel Av7F A
ZFE A mX = GEkl tigk A7t F asitia o AxI
gk AT A met Al 28 G i A Ske] &
W Eof f2ol79 A S Bty AT Ao uje} ab=r
Q9] 7132 FolH tRlE 21E<1 799 AH duE d9
Fol wet 20159 % FRALGFEA ARE EHE 2
Abste] tIALSET A AR v A= GgS B st}
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2. O|=2H HHE

PAS T2 A4 G 91 (International Diabetes Fede-
ration, IDF)Sl|A] @<tz B-821ve] A, XA ujAke) &2
At e 22 Sge] JiQlolAl BEFA o2 wAstE A
ozt sty ow, vl /d 4 2Hnon-communicable di-
seases, NCDs)Q! A28 F =" (type-2 diabetes mellitus, T2DM),
A8 A 2 3K cardiovascular disease, CVD)2] 2 2121(Cor-
nier et al,, 2008)°] 2t EHA U= A& hAK(DeFronzo &
Ferrannini, 1991)2] B2l 243} 91 A &4 (Rea-
ven, 1988)°l] & 8.3k WAYsHA Qo7 A &Ex| 1 grt 2
A} 89191 A3 & Bae 5(2014)0] B33k vlo] b Eb
shE, A4, vlell 2714, dE s1E 5o 539 g
E42 5ol dvha stk AT bket AR
Qlate] AdaAA S Wt o} o= FAd747
A gl gt A= Hux 3 ¢ th(Baspinar, Eskici, & Oz-
celik, 2017). B0 w2 7}5|<lo] &t A, thal &
=7}, olkxoll EFE mAH R R IF S gk B
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3.1. g7t At HIHERL

= 89 5ol et aidAEe] AgA e diat
237 AR 5 AVPS A5 95k
KNHANES #| 67] 32PdE=(2015) AR S S8} 1L, ssnns
A 5-2] 91 93] (IRB: Institute Review Board)2 %“?l% who}
A A SFATHIRB KGU-20170414-HR-013). 241
W] 257} 2 A5 KNHANES= =41 Zjzﬂ%: Ld%_o_
2 3l 3 F EZAKrolling sampling survey)o|™ & A
T-olth
20154 1€95E 129704 AAE AL A Fo
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& 3455 5 A7 Al
él%‘rz}ﬂ‘r g 24 FE 58 320 A,
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AR AAstAT F 140270 i AE m=E
(American Diabetes Ass0c1at10n, ADA)O A 7 2] &
<A (American Diabetes Association, 2010)3te] &
(fasting blood glucose, FBG) 100 mg/dL 7|1 A& &
T(n=1,133)2.2 FstA 3, FHEEo| 100 mg/dL ©]%
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3.3. o |-o|'I-I 7-IA|-

Aslsld HA= 20159 KNHANESS] x}
th 3EET HALE flete] Ha ARt B
= g AU 7 HAALPL BAE 255
FBG, S gA|%triglyceride, TG), 2= Zd|2~H|E(high den-
sity lipoprotein cholesterol, HDL-C), A2 = 2| 2~H| Z(low
density lipoprotein cholesterol, LDL-C), & 2| 2~H]| E(total
cholesterol, TC)<> Hitachi automatic analyzer 7600-210(Hitachi
automatic analyzer 7600-210, Hitachi, Japan)< ©]-&-3}o] &4
Ho g =431t} J3}d A A (glycated hemoglobin, HbAlc)
£ Tosoh G8(Tosoh G8, Tosoh, Japan)S- &-8-3lo] 1145 N
A A=ZvE2 I (high performance liquid chromatography)

l:ﬂ-tg oz ZX—] -3}.0:1 . :E—L,?_%}I\l— ‘Q_}\l—o‘l_}\ﬂ ]_:_}\]. o]_u] T

A o]
Eé‘:(glutannc oxalacetic transaminase, GOT), 2F 84 I F
F olu]i o] & Ax(glutamic pyruvate transaminase, GPT) £
Hitachi automatic analyzer 7600-210(Hitachi automatic analyzer
7600-210, Hitachi, Japan)& ©]-&-3to] & oz S50t
Hl & S (white blood cell, WBC), 238 (red blood cell, RBC)<}
&) 2 2H1-2 XN-9000(Sysmex, Kobe, Japan)= ©]&-3}o] =
Ao, 7= C-H-E Tl (high sensitivity C-reactive
protein, hs-CRP)+= Cobas(Cobas, Roche, Germany)< ©]-8-3}
o] Hou|g o 2 =43 t) d5 2 A A Hitachi auto-
matic analyzer 7600-210(Hitachi automatic analyzer 7600-210,
Hitachi, Japan) 2.2 kinetic UV assay'Holl 2|slo] =74 = Sio).
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3.4. AARYH

2| AbF AR 20151 KNHANES #H55 Fato] dojxl
A2 AH AEE E83H9th KNHANESO A AAE <
Abe SAE WA A4 W o= i dAte] 24417
o= AAEIAT AL 1A 247\]{} &kl AALd
A2 E, ﬁ-&*‘ﬁﬂi PSP A7
A9 A F EEE getsly] 95t 2 1d
o= HH‘} A3 FFe getalr] Azt AF
E=ZAPH(Food Frequency Questionnaire, FFQ)S- &-&
. F
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FREe] ZAEAT. E ATolrE Ag 4R
ZAFsH7] 98l Btk a4 Aoz AL 758 uhi
7 1A &S <1 cup/a day, 1~2 cups/a day, >3 cups/a
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3.5. A=A

KNHANES A7 += T 2] 3 E(simple random sampling)
9

o] old 2vtA 3t 2} 3L 2 (two-stage stratified cluster
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sampling)= &-&3atc] FEH o] 25 &4 SN = 5F
FE A (complex sampling) W8-S w3t B34t}
212 SPSS 18.0(IBS SPSS Statistics, Armonk, NY, USA).
2 5= At 72 Mol E 7]5F A AFS+= meandstan-
dard deviation(SD)Z2 X7]3}ith thdate] Az 719 4
2 FFd w2 dukxl EAL B3] 9l dubddn
dl(general linear model; GLM)< &880, A<l W4
o] EAol| & Fho]A|F 77 (chi-square test)= A A|5FS T
AF o g B4 <1 cup/day, 1~2 cups/day, >3
cups/day®] 37§ 1F o= FHiEete] AAEkth AR
I g FAdelAe An A el vt ASF
& olixte]l W 2% (odds ratio, OR value)Z} 95% A2 =
(confidence interval, CI)E #4J35}7] $J5te] v}t =R ~H
3] 7 -4 (multiple logistic regression analysis)S 2 A] 5131

gy A Js vA F e &% &K confounding

factor) < X3 317] 913ke] Model 12 23 glE &, Mode
28 AHE HAT 7 Model 32 A3} AHES B3
Model 4= Model 3¢] BMIZ 2712 B4 8 £02 %50
4714 A 2dS AT BAIAA Fode &
¢ 0.058 72 AFHUTH

4. A 1}

Aok AA gl 1,989 5
Ué :

& Ao 4343

579%8(36.3%)°] 1L, A4

Kel
%h % 395 FollA FA

Table 1. General characteristics of subjects according to blood glucose

Subjects
P-value"
Total (n=1,989) Normal (n=1,594) Prediabetes (n=395)
Sex, n (%)
Male 780(39.2)% 579(36.3) 201(50.9)
0.000”
Female 1,209(60.8) 1,015(63.7) 194(49.1)
Age (year) 47.149.5? 45.9+9 4 52.0+8.3 0.000
Clinical and nutritional characteristics
Height (cm) 163.5+8.8 163.34+8.7 163.949.1 0.164
Weight (kg) 63.4£12.0 61.9+11.4 69.5£12.6 0.000
Waist circumference (cm) 81.1£9.4 79.4+8.8 87.7£8.7 0.000
Body mass index (kg/m?) 23.6+3.3 23.143.1 25.8+£3.5 0.000
SBP (mmHg) 115.6£15.9 113.8+15.2 123.1+£16.6 0.000
DBP (mmHg) 76.4+10.2 75.5£10.0 80.2+10.3 0.000
Fasting blood glucose (mg/dL) 93.6+9.3 90.9+5.6 108.3+6.4 0.000
HbAlc (%) 5.4+0.3 5.340.2 5.9+0.2 0.000
Total cholesterol (mg/dL) 194.2+33.9 191.8+32.7 203.74£37.1 0.000
HDL cholesterol (mg/dL) 52.6+£12.9 53.7£12.9 48.3+12.1 0.000
Triglyceride (mg/dL) 131.4+102.8 119.5+£92 179.7£127.1 0.000
LDL cholesterol (mg/dL) 116.7+30.4 1154£29.5 123.6+32.8 0.000
hs-CRP (mg/L) 1.0£1.9 0.9+1.8 1.44£2.3 0.000

All estimates were weighted and calculated taking into account the complex study design.

Y P value were obtained form Chi-square test for categorical variable and from general linear model (GLM) for continuous variables.
A p value of less than 0.05 was regarded as statistically significant.

? Data are expressed as the number of subjects for each category(%) or meantstandard deviation..

Abbreviation: SBP, systolic blood pressure; DBP, diastolic blood pressure; hs-CRP, high sensitivity C-reactive protein.
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£ 2017(50.9%)°] 3L o1A-S 19475(49.1%) ©- 2 YEST) &

T AT AT At 1 AAE S oA Apol &
HATHp<0.000). @& FA4T Ho A2 4594, A9=H
TG AE S 52042 AU, Fo AR Afol & B
Chp<0.000). A-Tld2ke] Askeha, JFeha 542 A

SR T Ak A5, WC, BMI, 3718 U(systolic blood
pressure, SBP), ©]¢+7]& Sl(diastolic blood pressure, DBP), HbAlc,
TC, TG, LDL-C, hs-CRP°] & A4 thdAH T} #-2]4
S22 E4I(p<0.000), LB = Z] 2~H E(high density lipo-
protein cholesterol, HDL-C)-2 &9 & dwe] A= U
AARTE 98 07 =9THp<0.000).

42. I 3 70| T2 XIS Uty S

o= =0

AT AF o e de=y ey g9 F4T oAk
o] vk, Aysisty 5445 FA15te] Table 200 A A8
th A= T(n=269) tdA= AH 43 <1 cuplday TH(n=
214)e] A= 52.84, 1~2 cups/day(n=34)°] 51.7A4], >3 cups/
day(n=21)°] 4824 = ZAH AT A3 ol et Ao
oA o] E B THp=0.039). AT tldate] 73] A
Htell M2 At d 54 F 5 TG 2 <1 cup/ day
T 167.8 mg/dL, 1~2 cups/day T 200.6 mg/dL, >3 cups/ day
T 2282 mg/dLE AFH T mE FoF AolE YERIT
(<0.049). A= tdAte] A A3 el e Jga
AF 5L oA el g HolA| ittt 89 4w
(n=1,133) A== 719] A3 <1 cup/day T(n=825)°] A7
47.3A), 1~2 cups/day(n=144)°] 42.74], >3 cups/day(n=164)
o] 407A 2 AL HF ol WE AB Y fold AolE
HThp<0.001). Bs}std 54 T SBP 2 <I cup/day
T 114.9 mmHg, 1~2 cups/day T 110.9 mmHg, >3 cups/day
T 109.3 mmHg S 2 A F el wE 194 zto]lE yeblltk
(p<0.001). T hs-CRP £=E <1 cup/day 7 1.0 mg/L, 1~2
cups/day v 0.7 mg/L= 9|2 zlo] & Hlow, JFa A
F B4 23 &<53HE, AW, Monounsaturated fatty acids
(MUFAs), Polyunsaturated Fatty Acids(PUFAs), Yo}, Z-4
o] AH7F Fo Aok(p<0.05).

4.3. AR AHI| G5 20| [ME AISS T HIRCIXIC|
Odds ratio

AT @9 FdToA 79 A3 e
E: 3 BAS FAH el o8l #3871 9

8, AR FAFE SeAAR Tl HAA|
2 F GRS AAste] A Sk THTable 3). A%
SR oA A9 A3 el whe AR S
o] BBAE Fo A<l A HolA ¥t 949 4

F2] >3 cups/day TolA =85 mmHg ©] 7] e} >
130 mmHg 557] <Y &-E©] model 19141 0.43941(95%
CL: 0.255~0.755), Model 2°114 0.4574](95% CI: 0.263~
0.794) freld oz 7148k

5. 2 A AAME

B dte Aduley 99 s vde s A9 4
F el weh gubAQl 543 Asietd §4, dda A
F 55 2, A AddA e vA e 9FE
A & 14028 S Wdem 99 7l wet A9
SHT 2697, A9 FAT 1,133 2 Al At
oA AT HFH7F <1 cup/day 2] TIFA Aol 1~2
cups/day T, >3 cups/day ol Hlgl] =3kt) & A=W
oA HiEH oz Aol ¥ uiidREe] A HFrt
& o R B 4 glom o] 20143 % 504 o] 217

(
-

=
gk b=l ARl AT 3 Wstel] tigk A 73 At
A(Lee & Oh, 2014) s it A3 st= 719 2 7} 1.920]
o 10d A AF AFE F2 13] oA AN S AHse=
Aolo] 23.7% Z7Vettia ZA}e SFERTE Ao A
Fos Bl Ao PriEth A3 Y AfelE Bl A
< Folle Al A 2ol & 1eld = Ut A3
< H(Tabak, Herder, Rathmann, Brunner, & Kivimiki, 2012) ©I
A Aol 34 WA W% FEur} ol Puo
Pe o] F defoln AL JHHS Bt 40~
70% g =] A f1d a4 g3 & o 3lvkal Bas)
St st ergs]eA 2016 =33 A5 (Korean Dia-
betes Association, 2016.)9l4] 304 o]/} gh=<l A9l & FT&
& 7ol (Impaired fasting glucose, IFG) JEIQ] = A
Al EC] 24.8%% 419 °F 1/40] o] 353t
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R ECE R PR BRI
o)A AL ATk e 2 vzt ek 4
Ay 2 el A% 47 Sl Be 93 16 5=
= AFd wt froF ez ZFr1eith 713+ Cafestol 2
kahwoel®| 2h= AT Lo A TAE B3 F(terpene) S
fohn glol AAR Asel BF AL S LDLC +F
= E2Ava defA doem ANE A e W et
ol FHd ZdAM JAE & A5 dFE HAFI 4%
#ZF AL 9 tHJee et al., 2001). VABIE 7]9]o] F
£ 9EE A5 N4, A4 95 A7 Ado] =y
Aol FHre S8 AHE EF A- FE9 S7HWelsh,
Sharma, Cunningham, & Vos, 2011)2} ¢1&d & (Bre-
mer, Auinger, & Byrd, 2009), X *¥-7F(Nimer et al., 2008), #|2
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Table 3. Odds ratio and 95% confidence interval of the metabolic syndrome risk factors according to coffee intake
in subjects (n=1,402)

Coffee intakes in prediabetes Coffee intakes in normal

< 1 cup/day 1~2 cups > 3 cups/day < 1 cup/days 1~2 cups > 3 cups/day
OR (95% CI)”

Waist circumference (cm) (=90 cm male, =80 cm female)
Model 1" 1.0(ref) 1.197(0.366, 3.913) 1.264(0.457, 3.499) 1.0(ref) 0.615(0.374, 1.010) 0.726(0.465, 1.133)
Model 2% 1.0(ref) 1.171(0.347, 3.944) 1.233(0.438, 3.470) 1.0(ref) 0.605(0.366, 1.000) 0.714(0.459, 1.112)
Model 3% 1.0(ref) 1.226(0.403, 3.728) 1.600(0.561, 4.568) 1.0(ref) 0.658(0.401, 1.081) 0.827(0.536, 1.275)
Model 4 1.0(ref) 0.891(0.138, 5.770) 1.585(0.479, 5.246) 1.0(ref) 0.634(0.291, 1.379) 0.889(0.449, 1.761)

BP (mmHg) (=85 mmHg DBP and =130 mmHg SBP)
Model 1 1.0(ref) 1.092(0.279, 4.278) 2.095(0.703, 6.242) 1.0(ref) 0.707(0.427, 1.172) 0.439(0.255, 0.755)
Model 2 1.0(ref) 1.128(0.288, 4.421) 2.193(0.750, 6.411) 1.0(ref) 0.740(0.439, 1.247) 0.457(0.263, 0.794)
Model 3 1.0(ref) 1.082(0.271, 4.318) 1.735(0.612, 4.920) 1.0(ref) 0.918(0.549, 1.536) 0.645(0.363, 1.144)
Model 4 1.0(ref) 1.056(0.254, 4.394) 1.760(0.614, 5.046) 1.0(ref) 0.960(0.542, 1.701) 0.660(0.376, 1.158)

Total cholesterol (mg/dL) (=200 mg/dL)
Model 1 1.0(ref) 0.667(0.280, 1.588) 2.226(0.804, 6.165) 1.0(ref) 1.196(0.734, 1.947) 1.248(0.839, 1.859)
Model 2 1.0(ref) 0.666(0.278, 1.595) 2.210(0.800, 6.107) 1.0(ref) 1.196(0.735, 1.947) 1.228(0.826, 1.824)
Model 3 1.0(ref) 0.683(0.287, 1.627) 2.279(0.779, 6.668) 1.0(ref) 1.092(0.667, 1.788) 0.972(0.639, 1.477)
Model 4 1.0(ref) 0.678(0.287, 1.600) 2.278(0.772, 6.721) 1.0(ref) 1.109(0.668, 1.840) 0.958(0.632, 1.450)

HDL cholesterol (mg/dL) (<40 mg/dL male, <50 mg/dL female)
Model 1 1.0(ref) 1.285(0.664, 2.489) 1.145(0.751, 1.745) 1.0(ref) 2.879(0.831, 9.970) 1.909(0.715, 5.098)
Model 2 1.0(ref) 1.286(0.660, 2.506) 1.172(0.764, 1.798) 1.0(ref) 2.828(0.809, 9.880) 1.834(0.680, 4.947)
Model 3 1.0(ref) 1.158(0.589, 2.275) 0.899(0.563, 1.436) 1.0(ref)  2.934(0.800, 10.761) 2.207(0.748, 6.514)
Model 4 1.0(ref) 1.201(0.617, 2.339) 0.882(0.552, 1.409) 1.0(ref)  2.925(0.815, 10.501) 2.220(0.766, 6.435)

Triglyceride (mg/dL) (=150 mg/dL)
Model 1 1.0(ref) 0.873(0.265, 2.877) 0.973(0.362, 2.613) 1.0(ref) 0.847(0.421, 1.708) 1.089(0.662, 1.790)
Model 2 1.0(ref) 0.934(0.239, 3.653) 1.062(0.324, 3.486) 1.0(ref) 0.839(0.396, 1.779) 0.984(0.579, 1.671)
Model 3 1.0(ref) 0.943(0.231, 3.850) 1.202(0.363, 3.981) 1.0(ref) 0.823(0.387, 1.749) 0.933(0.529, 1.645)
Model 4 1.0(ref)  0.918(0.212, 3.969) 1.255(0.348, 4.531)  1.0(ref)  0.816(0.387, 1.717) 0.895(0.502, 1.597)

LDL cholesterol (mg/dL) (=100 mg/dL)
Model 1 1.0(ref) 0.644(0.178, 2.331) 1.471(0.496, 4.361) 1.0(ref) 1.389(0.804, 2.399) 0.956(0.630, 1.450)
Model 2 1.0(ref) 0.615(0.169, 2.232) 1.416(0.460, 4.359) 1.0(ref) 1.399(0.812, 2.409) 0.902(0.604, 1.346)
Model 3 1.0(ref) 0.617(0.167, 2.273) 1.482(0.480, 4.570) 1.0(ref) 1.329(0.771, 2.292) 0.795(0.520, 1.214)
Model 4 1.0(ref) 0.608(0.165, 2.231) 1.487(0.480, 4.606) 1.0(ref) 1.378(0.783, 2.425) 0.791(0.515, 1.215)

D Model 1: unadjusted.

? Model 2: adjusted for sex.

3 Model 3: adjusted for age and sex.

9 Model 4: adjusted for age, sex and BMI

% OR, odds ratio; CI, confidence interval.

By multiple logistic regression analysis. A p value of less than 0.05 was regarded as statistically significant.
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