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Refined grain intake and the risk of coronary heart disease .

a Meta analysis of dose-response
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Abstract: Objective Using a dose-response meta-analysis to obtain a reliable results of the relationship between dietary
refined grain intake and the risk of coronary heart disease (CHD). Epidemiological studies have explored the relationship
between refined grain intake and the risk of CHD,but the results are inconsistent so far. Methods Literatures on fine grain
intake and the risk of CHD published until January 2018 were collected. The effects were estimated by random effect model
with STATE 12. 0 software ,and the dose-response relationship was assessed by restricted cubic spline. Results  The results
showed that intake of high-dose refined grains could increase the risk of CHD compared with low-dose refined grains (RR =
1.10,95%CI:1.01 =1.21,Z=1.98,P =0.045," =11.2% ). Subgroup analysis of the geographical locations included in
the study revealed that high doses of refined grains were significant for the risk of CHD only in Asia(RR =1.79,95% CI.
1.02-3.16,Z =2.01,P =0.043,/° =0) , but not in America and Europe. The dose-response relationship showed that
there was a linear relationship between the intake of refined grains and the risk of CHD. The risk of CHD increased by
0.2% (RR =1.00,95% CI.1.00 — 1.01, P =0.38) with an increase of 1 serving/week, but the results had no
statistically significant. Conclusion High doses of refined grains intake may increase the risk of CHD compared with low
doses of refiend grains,especially in Asian populations.
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liEa ExR  BFREM VIR (AE) B e Y| RR A (95% CI)
Jacobs (1998) EKH BAZ 9 438 55 ~69 G50 (THD) 1.12(0.77 ~1.62)
Jacobs (2007) Eq| A% 17 2934 55~69 LA (CVD) 1.06(0.91 ~1.24)
5045 (CHD) 1.02(0.82 ~1.27)
Liu (2003) B BAS 5.5 1869 40 ~84 LR (CVD) 1.04(0.84 ~1.27)
Lo WURESE (MI) 0.96(0.68 ~1.36)
Sahyoun (2006) 2[5 A1) 10 89 60 ~98 LA (CVD) 2.16(1.20 ~3.87)
Steffen (2003) B BAF 11 535 45 ~64 0 (CHD) 1.17(0.82 ~1.66)
Yu (2013) hE BAZ 4:9.8 309 40 ~74 LM% (CHD) 2:1.53(0.64 ~3.68)
.54 3.2.01(0.96 ~4.23)
Lockheart (2007) Wk BT R SRy 106 45 ~75  DMUUFERE(MI) 1.41(0.59 ~3.37)

1 : Jacobs (2007) A1 Liu (2003)2 5 SCHk 4347 2 B[R 0945 5 5 Yu (2013 ) SCHRAF SITFSE T 3B Lo AR 09 25 5, R, H 45 10 S50 ~7 (¥ B
FEAA B Meta 43HT

Disease
Author Year type RR (95%CI) Weight(%)
Jacobs 1998 IHD l :: 1.12 (0.77, 1.62) 7.30
Jacobs 2007 CVD + 1.06 (0.91, 1.24) 30.27
Jacobs 2007 CHD —#—E— 1.02 (0.82, 1.27) 18.25
Liu 2003 CVD —Iol— 1.04 (0.84, 1.27) 19.95
Liu 2003 Mi * 0.96 (0.68, 1.36) 8.30

Sahyoun 2006 CVD + 2.16 (1.20, 3.87) 3.10

Steffen 2003 CHD * 1.17 (0.82, 1.66) 8.04
Yu 2013 CHD > 1.53 (0.64, 3.68) 1.41
Yu 2013 CHD g > 2.01(0.96, 4.23) 1.96

Lockheart 2007 Ml g 1.41 (0.59, 3.37) 1.43

Overall (Z=1.98, P=0.045; P =11.2%,P=0.339) <> 1.10 (1.01, 1.21) 100.00

I
NOTE: Weights are from random effects analysis 1
1
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Disease
Author Year type RR (95%CI) Weight(%)
Cohort
Jacobs 1998 IHD | —o— 1.12(0.77,1.62) 7.93
Jacobs 2007 CVD — 1.06 (0.91, 1.24) 28.61
Jacobs 2007 CHD —I+— 1.02 (0.82, 1.27) 18.52
Liu 2003 CVD —Iﬂ— 1.04 (0.84, 1.27) 20.03
Liu 2003 M * 0.96 (0.68, 1.36) 8.96
Sahyoun 2006 CVD * 2.16 (1.20, 3.87) 3.46
Steffen 2003 CHD * 1.17 (0.82, 1.66) 8.70
Yu 2013 CHD * 1.53 (0.64, 3.68) 1.60
Yu 2013 CHD -+ > 2.01(0.96, 4.23) 2.20
Subtotal (Z=2.02, P=0.041; F =18.4%,P =0.279) <> 1.10 (1.00, 1.23) 100.00
Case-control
Lockheart 2007 M + 1.41 (0.59, 3.37) 100.00
Subtotal (l-squared = .%, p =.) 1.41 (0.59, 3.37) 100.00
NOTE: Weights are from random effects analysis
| |
0.5 1 4
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Disease
Author Year type RR (95%CI) Weight(%)
American
Jacobs 1998 IHD —* 1.12(0.77,1.62) 7.03
Jacobs 2007 CVD —_—— 1.06 (0.91, 1.24) 34.31
Jacobs 2007 CHD —— 1.02 (0.82, 1.27) 18.95
Liu 2003 CVD —l*— 1.04 (0.84, 1.27) 20.96
Liu 2003 M + 0.96 (0.68, 1.36) 8.05
Sahyoun 2006 CVD * 2.16 (1.20, 3.87) 2.90
Steffen 2003 CHD + 1.17 (0.82, 1.66) 7.79
Subtotal (Z=1.39, P=0.165; 2 =7.4%, P=0.372) <<> 1.07 (0.97, 1.19) 100.00
Asian
Yu 2013 CHD + 1.53 (0.64, 3.68) 41.82
Yu 2013 CHD * > 2.01(0.96, 4.23) 58.18
Subtotal (Z=2.01, P=0.043; I’ =0.0%, P =0.641) O 1.79 (1.02, 3.16) 100.00
European
Lockheart 2007 Ml * 1.41 (0.59, 3.37) 100.00
Subtotal (Z=0.77, P=0.440; P = %= 1.41 (0.59, 3.37) 100.00
NOTE: Weights are from random effects analysis

I I

0.5 1 4
Bl 3 KA B A BT 5 Ui i AR e B 3 5 43 2H ) Meta 3B AR MK £
Disease
Author Year type RR (95%CI) Weight(%)
Women
Jacobs 1998 [IHD —— 1.12(0.77,1.62) 10.15
Jacobs 2007 CVD —_— 1.06 (0.91,1.24) 58.66
Jacobs 2007 CHD —_— 1.02 (0.82,1.27) 29.35
Yu 2013 CHD | * 1.53 (0.64, 3.68) 1.84
Subtotal (Z=0.98,P=0.327; F=0.0%, P=0.8 1.06 (0.94, 1.19) 100.00
Men
Liu 2003 CVD —_— 1.04 (0.84,1.27) 55.30
Liu 2003 M ag 0.96 (0.68, 1.36) 33.92
Yu 2013 CHD —— > 2.01(0.96,4.23) 10.78
Subtotal (Z=0.63,P=0.532; P =37.6%, P=mI> 1.09 (0.84, 1.41) 100.00
Both

*

Sahyoun 2006 CVD 2.16 (1.20, 3.87) 30.49
Steffen 2003 CHD 1.17 (0.82, 1.66) 52.58
Lockheart 2007 MI + 1.41 (0.59, 3.37) 16.93

Subtotal (Z=1.85,P=0.065; I=35.4%, P=0.21%——_  — 1.46 (0.98,2.17) 100.00

NOTE: Weights are from random effects analysis

L 3

I I
0.5 1 4

B4 RSN PAs AR T Lo A AU 12 JE 531 7 2 1 Meta 70t R AT



FrE G RBFST 2018 4510 H %5 31 545 10 8] Chinese Journal of Clinical Research,October 2018, Vol. 31, No. 10 1331

1.80

------- Linear Model
Spline Model

1.70
1.60
1.50 1

=4 1.40

& 1.301

be

= 1204
110
1.00

0.90 1

0.80

T T r T T T T T r T
0 10 20 30 40 50 60 70 80 90
RASYENE (servings/week)

Bl5 ORGP R A e e O A DAL, 1470 ek 2 9 56 2R

0

/\ ®  Studies
(A — 1%
VA =
/ e == 5%
1 // Py \\\ 10%
/e A\
/) RS
/o LANPC IR \
§ 2 / //-‘l ‘\\ \
2 /) AN
% // //,” “\\\ \
© b A \.
3 ! 8
@ // // ! N \\ \\
. T
y N
VA e\
4 I A A VRN
/A I
.51
1 5 0 5 1
log RR

B 6 RN YA AR 5 O A XS 8 e <1 14

OV 11 %2 95 IRV K 186 9 0. 2% (RR =1..00,95% CI ;
1.00 ~ 1.01, P =0.38, & 5), {H45 F i LG i+
2.4 AR B 5 H Egger K35 x5 A 40
BV it 5 96800 2R 9 IRV 1) 2 3 O 175 12E 47 K
WK KRt (P =0.16) . JwFE LK 6, 5
M P 3 AT 25 R s, A — TR 5 %5 I 500 1 1) 5
M4 Ge it

3% i

AHIFSESE R B, e 70 RS 4 A A S 0 e
o A9 RS () T, D HOZ X AR . BoRS 44
AR AR 5 e 3 PR R KB A 7 AE — TR G 2%,
BN 1 serving/week FIHSARAT W), T oo F) A o R
3 hn 0. 2% HE5R ¥ IG5 o

AT YT B 25 PR RIIR 25358 70 if ml L™ A
WA X — i A EOR A P B Sk e T A
Y, AR B LY T I R AR R 0 4
R YRR AL IR BRI R A
FR I FROH T 25 00 0 i T RE S — i B 2 35 ) 1B B 22
AR AR A BV T30 Bl 20 WA A v 1)

PG 0 B 85 18 005680 903 11 2 9 XU, — B2
BEA, ARG A P B A 2 T BULBHF & 19 AL
JOLIJRAE PN B A5 1 R S AR e AL 2 = W IE )l &
(¥ L D RE RS2 727, T AT L 4 Tl g S 5 06 O
TR B e AR XU o £ BT I  ASBIF T 245 SRR S i W 4%
PRAIE 4 SRy v 77 AT A0 A W 9 B S8 T RS
LI R A

ABFFEE SIEIL L T A AR B B AT K TS
AT P B AR R/ R XS 5% 2R BT T, X A S
T AR TERUE , A7 5 22 (0 R A R e 1 F
FEARE , IF ELREREAS Hh Bl 5 ARE Maig. 2,
JITA IR SE R AR A DA B 58] 14 S T b, 6 RH 98 A 1Y
WEFEX T BRI A R LR . 20 =, il i R 40
AW A5 A R Lo i RIS £ 791 s B 56 &%, i
— R 20 114 XU, 5500 20 25 0 4 A 4 2
IRISCER o 20 DU, FE T BYRIFSE P 2R FH BERLSON A5
T 24 5 M/ IN N ot B A58 7 A 7R 5 1] G 205 o A 7Y
(AT A5 SR AR — B 10 24 St o P R, B AL A%
AR T A DX 1A] A [ i 800 A 8 4 T 5 X [1) 5 5 e
LA FERI AR BT, i SR Bl ML A T A F 52 45 R A
RS USSR S5 Rk Bl B BB ), A A R
AT o

R N 5 A A — 28R R R 2% 5 1 T
Ho H—, BARF R TS Z AR A WA B A
[ 30] 2, 1L St iy f) AF 5 s AT DR 1 45 0 110 45 A 36
T RS 20 W) B0 7 SCaloNS A% W) B8 e A 32 ) AN [+
A FTANTR] . eoh, 0 44 ™ i BT 2Rk, X A
AT AT TR ARXEHERR DA B A, DR, 3
iR B B I SR 25 AN R . 2, RN AT
MR B PEAT WAL BN, U BN R A TE A
S (EAE SN AN M X A0 A X R RES Tk
FMSHEBDIE. Wi, KRR 2 EA AL
BEIRANE BRI — PR, 2 =, Rl
FRPHE 20 A P B At A X T A0l R e 114
JIF I , (A 0 B S L AE S T, BRAR A BORS 20 4%
PR At 5 e O R R XU A — R S & L (0
HIGET 7 Lo BT H A 7 i i 79 4 L e MR
T AT 10 TS, 1078 79 e S G 2R Y
W A 7 B TE B EE A5 & o0 A 20K, Mon] fig
PR AT 5 R0 AN [] T 5 BRI T 45 2R A AN )
W, AR SR I T RS A AT W Y LA TR 7R A B
FEAHE— AR SRG A4 PR Lo 70 SR R

A R A AT R A AR R TR )
AE SN TE o3 P9 2R RS, , JE RS T AR



1332

I PRAFSE 2018 4F 10 H 45 31 45 10 1]

Chinese Journal of Clinical Research, October 2018, Vol. 31 ,No. 10

S 30k

(1]

(3]

(7]

[11]

[12]

[13]

[14]

Wang H,Fu Y,Liu D,et al. The COX-2 rs20417 polymorphism and
risk of coronary artery disease: evidence from 17 621 subjects[ J].
Heart Lung Circ,2014,23(6) :572 - 577.

Hunnicutt J, He K, Xun P. Dietary iron intake and body iron stores
are associated with risk of coronary heart disease in a meta-analysis of
prospective cohort studies[ J].J Nutr,2014,144(3) :359 —366.
Zhang JZ,Gao Y, Zheng YY , et al. Increased serum resistin level is
associated with coronary heart disease[ J]. Oncotarget,2017,8(30) :
50148 -50154.

Murray CJ, Lopez AD. Alternative projections of mortality and disa-
bility by cause 1990-2020 : Global Burden of Disease Study[J]. Lan-
cet,1997,349 (9064 ) :1498 —1504.

Tang G, Wang D, Long J, et al. Meta-analysis of the association be-
tween whole grain intake and coronary heart disease risk[J]. Am J
Cardiol ,2015,115(5) :625 —629.

Li B,Zhang G,Tan M, et al. Consumption of whole grains in relation
to mortality from all causes, cardiovascular disease, and diabetes:
dose-response Meta-analysis of prospective cohort studies[ J]. Medi-
cine ( Baltimore) ,2016,95(33) :e4229.

Kim Y, Je Y. Dietary fibre intake and mortality from cardiovascular
disease and all cancers:a Meta-analysis of prospective cohort studies
[J]. Arch Cardiovasc Dis,2016,109(1) ;39 - 54.

Threapleton DE, Greenwood DC, Burley VJ. Response to letter re-
garding article, " dietary fiber intake and risk of first stroke ; a system-
atic review and Meta-analysis" [ J]. Stroke,2013,44(9) :el10.
Jacobs DR Jr, Meyer KA, Kushi LH, et al. Whole-grain intake may
reduce the risk of ischemic heart disease death in postmenopausal
women ;: the Towa Women's Health Study[J]. Am J Clin Nutr,1998,
68(2):248 -257.

Wang L, Gaziano JM, Liu S, et al. Whole-and refined-grain intakes
and the risk of hypertension in women[J]. Am J Clin Nutr,2007,86
(2):472 -479.

Larsson SC, Orsini N, Wolk A. Vitamin B6 and risk of colorectal
cancer:a Meta-analysis of prospective studies[ J]. JAMA,2010,303
(11) :1077 - 1083.

DerSimonian R, Laird N. Meta-analysis in clinical trials[ J]. Control
Clin Trials,1986,7(3) :177 - 188.

Higgins JP, Thompson SG,Deeks JJ, et al. Measuring inconsistency in
Meta-analyses[ J]. BMJ,2003,327(7414) :557 - 560.

Tobias A. Assessing the influence of a single study in the Meta-analy-

[16

[

[17

[

[18]

[19]

[20

—

(21]

[22]

(23]

[24]

[25]

[26]

sis estimate [ J ]. Stata Technical Bulletin, 1999, 8 (41 ). 7526
-17529.

Egger M, Davey Smith G, Schneider M, et al. Bias in Meta-analysis
detected by a simple, graphical test[ J]. BMJ,1997,315(7109) :629
-634.

Orsini N,Li R,Wolk A, et al. Meta-analysis for linear and nonlinear
dose-response relations; examples, an evaluation of approximations,
and software[ J]. Am J Epidemiol ,2012,175(1) :66 - 73.

Jacobs DR Jr, Andersen LF , Blomhoff R. Whole-grain consumption is
associated with a reduced risk of noncardiovascular, noncancer death
attributed to inflammatory diseases in the lowa Women’s Health
Study[J]. Am J Clin Nutr,2007,85(6) :1606 - 1614.

Liu S,Sesso HD, Manson JE, et al. Is intake of breakfast cereals re-
lated to total and cause-specific mortality in men? [J]. Am J Clin
Nutr,2003,77(3) :594 —599.

Sahyoun NR,Jacques PF,Zhang XL, et al. Whole-grain intake is in-
versely associated with the metabolic syndrome and mortality in older
adults[J]. Am J Clin Nutr,2006,83(1) ;124 —131.

Steffen LM, Jacobs DR Jr, Stevens J, et al. Associations of whole-
grain , refined-grain, and fruit and vegetable consumption with risks of
all-cause mortality and incident coronary artery disease and ischemic
stroke : the Atherosclerosis Risk in Communities (ARIC) Study[J].
Am J Clin Nutr,2003,78(3) :383 —-390.

Yu D,Shu XO,Li H,et al. Dietary carbohydrates, refined grains, gly-
cemic load ,and risk of coronary heart disease in Chinese adults[ J].
Am J Epidemiol ,2013,178(10) :1542 - 1549.

Lockheart MS, Steffen LM, Rebnord HM, et al. Dietary patterns, food
groups and myocardial infarction:a case-control study[ J]. Br J Nutr,
2007,98(2) :380 —387.

Liu S. Intake of refined carbohydrates and whole grain foods in rela-
tion to risk of type 2 diabetes mellitus and coronary heart disease
[J].T Am Coll Nutr,2002,21(4) :298 -306.

Williams PG. Evaluation of the evidence between consumption of re-
fined grains and health outcomes[ J]. Nutr Rev,2012,70(2) ;80
-99.

Goldin A, Beckman JA, Schmidt AM, et al. Advanced glycation end
products ; sparking the development of diabetic vascular injury[ J].
Circulation,2006,114(6) :597 - 605.

Dickinson S, Brand-Miller J. Glycemic index, postprandial glycemia
and cardiovascular disease[ J]. Curr Opin Lipidol,2005,16 (1) :69
-75.

WKmEHEE.2018 -03 -29 {EEIHHI:2018 -04 -27 4i§.ZFH



