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Coffee and metabolic syndrome: A systematic review and meta-analysis*

Lee, Yujin - Son, Jakyung - Jang, Jiyoung - Park, KyongT
Department of Food and Nutrition, Yeungnam University, Gyeongbuk 38541, Korea

ABSTRACT

Purpose: Coffee is the most frequently consumed food item in South Korea after rice and cabbage. Coffee contains various
substances, including caffeine, cafestol, kahweol, chlorogenic acid, and many other known and unknown ingredients with
some health benefits, Especially, cumulative evidence has shown that regular coffee use is associated with lower risk of
type 2 diabetes, although limited and inconsistent data are available regarding metabolic syndrome, Methods: This study
reviewed all available scientific and epidemiologic evidence on coffee consumption, metabolic syndrome, and the
association between them, Most epidemiologic research regarding this association was of a cross—sectional design, and a
few case—control and cohort studies were available, We conducted meta—analysis with 11 observational studies investigated
in Europe, America, and Asia, Summary odds ratios (OR) were calculated using a random—effects model, Results: The
overall OR of metabolic syndrome was 0.90 (95% Confidence Interval (Cl), 0.81-0.99) for the highest category of coffee
intake compared with the lowest intake category. These associations were stronger in populations of US and Europe (OR
0.84, 95% ClI 0.76—0.94), whereas no association was observed in the Asian population (OR 1,00, 95% CI 0,81-1.23).
Conclusion: The review results indicate that frequent coffee consumption may be beneficial to metabolic syndrome, but the
association between coffee consumption and metabolic syndrome may differ by nations or continents,
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Fig. 1. Flow diagram of study selection for meta-analysis
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Table 1. Criteria of metabolic syndrome by various organizations’8

HEH o & NCEP ATP Il criteria (national cholesterol
education program-third adult treatment panel)’} 717 B
HEH O Z ARGH AL YA, = L
g th2) Aesiar ok’ Cﬂ]—e— =9 feivete] o
ToM T2 g3k sElEdl 712 20009 WHOZF A
gk MEPE g A ERHE 71E 2 > 90 em, 914 > 80
ecmZ FE AR 91 01} (modified NCEP ATP 11I), 3
ole dighfiEnigts|el vnilslda] oJAde] SelEd)
cut-offS 85 cm=2 =AY A& Aekslar Yok.”H! IDF
(International Diabetes Federation) criteria &= ¢1550]) w}2}
EHHRE 7S v2A] AABAL §low, ofrjolle e
< WHOS| Mg A9 er|Eat 23kt JASSO
(Japan Society of the Study of Obesity) criteria= €¥-<19]
WA CT scan Hlo[HE ZA=E st FY=RaL, 919
T criteria®le OIRAHCE oA (>90cm)d FTEH
cut-offE FAd (> 85 ecm)E ) O E& V|Fo 2 AMgsla
931@}2,33

OZ

7ES A%

ELN

Zt AEFTe] AdrEs F8 xR ¢4 &
9] A% x}o]E ®ol=H|, NCEP ATP [II= QIR &
A

a5 zte] glel, s7HA] AF T o= ZlelE 37HA] o

,19,32

. Modified
Risk components NCEP ATP Il NCEP ATP Il IDF AHA/NHLBI JASSO
Men 2102cm 290cm >102cm >85cm
Central 280cm’or  Populai ificy
obesity Women 288cm B 2 opuiation speciiic 288 cm >90cm
285cm
Men & 2150 mg/dL or 2150 mg/dL or 2150 mg/dL or
G Women 2150 mg/dL 2150 mg/dL specific freatment for drug treatment for medical treatment
Blood this lipid abnormality elevated TG for elevated TG
0o
lipidis Men <40 mg/dL <40 mg/dL <40 mg/dL <40 mg/dL <40 mg/dL
HDL-C Women <50 mg/dL <50 mg/dL <50 mg/dL or <50 mg/dL or <50 mg/dL or
Men & specific treatment for this drug treatment medical treatment
Women lipid abnormality 9 for low HDL-C
Systolic 2130 mmHg > 130 mmHg 2130 mmHg > 130 mmHg =130 mmHg
Diastolic 285 mmHg 285 mmHg 285 mmHg or =85 mmHg or =85 mmHg or
Blood Men & antihypertensive drug
pressure Women tfreatment previously  treatment in a patient hypertension
diagnosed hypertension with a history tfreatment
of hypertension
Blood 2110mg/dl  2110mg/dL 2100 mg/dL or 2100 mg/dlL or 2110 mg/dL or
. Men & (before 2004) (before 2004)
fasting Women 2100 mg/dL >100mg/dL  Previously diagnosed drug treatment for antidiabetic
glucose (since 2004) (since 2004) Type 2 diabetes elevated glucose medication

NCEP ATP lll, national cholesterol education program-third adult freatment panel; IDF, international diabetes federation; AHA, American
heart association; NHLBI, national heart lung and blood institute; JASSO, Japan society for the study of obesity; WC, waist circumference;

TG, triglycerides

1) WC cut points for Asian population by WHO (Western Pacific Region) and the International Obesity Task Force
Korean population by Korean Endocrine Society and for Asian population according to WHO (for any Asian)

2) WC cut points for
3) Population specific

cut points for WC: Europoids, Sub-Saharan Africans, Eastern Mediterranean and Middle East (Arab) populations M =94 cm, W =280 cm;
South Asians, Chinese, Japanese, Ethnic South and Central Americans Men > 90 cmn Women >80 cm
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NOTE: Weights are from random effects analysis

Author (year) Country  Sex ES (95% Cl) Weight %
US & Europe
Lutsey(2008) us Both 0.93 (0.86, 1.01) 14.41
Nordestgeard(2015) Denmark  Both 0.89 (0.83,0.95) 14.84
Wilsgerd(2007) Norway  Men 0.83(0.70, 1.23) 7.02
Wilsgard(2007) Norway  Women : 1.09(0.77,1.55) 522
Grosso(2014) taly Both —— 0.43(0.27,0.69) 338
Grosso(2015) Poland Men —-5- 0.82(0.67, 1.00) 9.79
Grosso(2015) Poland Women — 0.69 (0.57,0.83) 10.08
Subtotal (-squared = 68.6%, p = 0.004) G 0.84 (0.76, 0.94) 64.72
'
Asla :
Takami(2013) Japan Both - 0.59 (0.32, 1.09) 219
Matsuura(2012) Japan Men — 0.61(0.39, 0.95) 373
Matsuura(2012) Japan Women : 0.48 (0.11,2.09) 043
Ki(2016) Korea Men LN E— 1.4 (0.78, 2.67) 219
Ki2016) Korea Women ‘ 2.25(0.78, 6.47) 0.82
Kim(2014) Korea Both . o 1.25(1.02, 1.53) 9.50
Chang(2012) Taiwan Men : 0.92(027,3.14) 0.62
Yen(2006) Taiwan Men A 1.02 (1.00, 1.05) 15.80
Subtotal (-squared = 57.3%, p = 0.022) 1.00 (0.81, 1.23) 3528
|
Overall (Lsquared = 78.3%, p < 0.001) 0.90 (0.81, 0.99) 100.00
|
:
I

I I
A 2

n

I I
2 s

-

Fig. 2. Forest plot of summary odds ratio of metabolic syndrome for the highest versus lowest categories of coffee consumption

ZA Aol Wit 2} A8 Ate] S A
S o, v 2 FYEAY AFolM= Nordestgaard! 9}
Grosso,'!7 o}x]o} 2 Aol A= Matsuura (B237)" A7
ASIE ) Fsio} tpEFET) o] foiFjol)
B AYE BT (Fig. 3).

Funnel plots ©]-8-3le] A|Z42| 02 S|HFS AuiE 4
7 QEZ: ofiFo] HI A B3s BYov)t (Fig
4), Egger’s test (p = 0.107)2} Begg’s test (p = 0.690) &5F =
HAgko] S-S AT

2 =72 79 AFe g s et
a2 FUYie] F8 ATE AAR SR Est § v B4
sk Aotk 4 F 1139S B8 #2495 Ay, An HF 9
tAESke] S0 A (0.90, 95% CI 0.81~0.99)S
& 2y Ay AFH9E eS| Avg
< F77F AgE =7 9 AGERE ZpolE Bt =
4 FHATE B AYoM e dixETTtl digk A
3 AdHe] S8A0 B3t FElekA UEREO Y (0.84,
95% CI 0.76~0.94), obrJo} A dArellx= A4 (it
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Meta-analysis random-effects estimates (exponential form)
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Fig. 3. Influence analysis of coffee consumption and metabolic syndrome among all selected studies
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Table 3. Pooled odds ratios/relative risks and 95% CI for coffee
consumption and metabolic syndrome by subgroups

No.of  OddsRatio ~ Heterogeneity
Study . _—
studies (95% Cl) P 12 (%)
All studies 15 0.90(0.81~0.99) <0.001 783
Sex
Men 6 0.92(0.78~1.08) 0.044 56.2
Women 4 0.92(0.59 ~1.45) 0.025 68.0
Study design
Prospective cohort 3 0.94(0.87~1.01) 0.690 0.0
Cross-sectional 12 0.87(0.76~0.99) <0.001 82.1
Country of study
US and Europe 7 0.84(0.76~0.94) 0.004 68.6
Asia 8 1.00(0.81~1.23) 0.022 57.3
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