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Supplementary figure captions:

Supplementary Figure S1. Sensitivity analysis for cross-sectional/case-control studies, omitting one at a time with
the remaining studies pooled.

Supplementary Figure S2. Sensitivity analysis for prospective cohort studies, omitting one at a time with the

remaining studies pooled.



Supplementary Table S1. Characteristics of excluded studies and reasons for exclusion

Study

Design

Results for diary

Reasons for exclusion

van Meijl, 2009*

Cross-sectional

Low-fat dairy is beneficial for systolic blood pressure, but

not other MetS parameters.

Investigating individual parameters of

MetS.

Samara, 2012° Cohort Dairy improve metabolic profile in men but not in Investigating individual parameters of
women. MetS.

te Velde, 2011° Cohort Diary intake during age 13 to 36 years did not affect MetS  Including adolescent population.
risk at age 36 years.

Shin, 2009* Cohort Dairy and milk intake inversely associated with MetS. Duplicate publication (results for milk
Dairy: adjusted RR=0.75 (95% CI=0.64-0.88); Milk: was included in the meta-analysis).
adjusted RR=0.79 (95% CI=0.67-0.92)

Yoo, 2004° Cross-sectional Low-fat dairy intake was higher in subjects who had no Investigating individual parameters of

risk factors for MetS than those who had 1 to 2 risk

factors.

MetS.

Hgstmark, 2012°

Cross-sectional

Cheese intake inversely associated with MS, adjusted

OR=0.97 (95% CI1=0.94-0.99)

Dairy analyzed as a continuous

variable.

Uenishi, 20107

(in Japanese)

Cross-sectional

Calcium intake from dairy reduce MetS in non-smoking
women (adjusted OR=0.60, 95% CI=0.41-0.87), but not
in smoking men (adjusted OR=1.13, 95% CI=0.85- 1.51)
or non-smoking men (adjusted OR=0.80, 95% CI=0.60
-1.06)

Using calcium as an indicator of dairy

intake.

Kouki, 20118

Cross-sectional

None.

No results on dairy.

Hgstmark, 2011°

Cross-sectional

Cheese intake inversely associated with MS, adjusted

OR=0.96 (95% C1=0.95-0.97)

Dairy analyzed as a continuous

variable

Wang , 2011%°

Case-control

Dairy intake inversely associated with MS, adjusted

Dairy analyzed as a continuous

(in Chinese ) OR=0.78 (95% CI1=0.62-0.99) variable

Al-Daghri, 2013" Cross-sectional None. No results on dairy.
Bain, 2013 Case-control None. No results on dairy.
Bruscato, 2010* Cross-sectional None. No results on dairy.
Carnethon, 2004 Cohort None. No results on dairy.
Eilat-Adar, 2008% Cross-sectional None. No results on dairy.
Cabello-Saavedra, 2010  Cross-sectional None. No results on dairy.
Kwasniewska, 2009 Cross-sectional None. No results on dairy.
Michael, 2008 Cross-sectional None. No results on dairy.
Mirmiran, 2008 Cohort None. No results on dairy.
Motamed, 2013% Cross-sectional None. No results on dairy.
Prasad, 2012%* Cross-sectional None. No results on dairy.
Reppert, 2008% Cross-sectional None. No results on dairy.

Cl, confidence interval; MetS, metabolic syndrome; OR, odds ration; RR, relative risk.
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Supplementary Table S2.

Characteristics of included cross-sectional (N=15) and case-control (N=1) studies on dairy products consumption and MetS.

Study Dataset Participants Type of Comparison OR (95% CI) Dairy assessment MetS assessment Variables accounted for
(Country) dairy
Mennen, 2000* DESIR 4976 M/F aged Dairy >4 vs.<lportions/d M: Self-administered ~ >2 of the 4 Age, WHP, smoking, and intakes of energy and
(France) 30-64 yr 0.63(0.40-0.99) FFQ components: high alcohol.
F: fasting glucose, high
0.76 (0.47-2.66) triglycerides, high BP,
low HDL cholesterol.
Lawlor, 20052 BWHHS 4024 F aged Milk Drinker vs. 1.82(1.06-3.03)  Self-administered Modified WHO Age, physical activity, smoking, dietary characteristics,
(UK) 60-79yr non-drinker FFQ definition and 10 indicators of socioeconomic position.
Azadbakht, 2005° TLGS 827 M/F aged Dairy >3.1 vs.<1.7 ser/d 0.82 (0.63-0.99) Interview-based NCEP ATP-II Age, BMI, physical activity, smoking, use of BP and
(‘Iran) 18-74 yr FFQ oestrogen medication, and intakes of energy, fat,
calcium and protein.
Liu, 2005* WHS 10066 F aged> Dairy >3.0 vs.<0.91 ser/d 0.66 (0.55-0.80)  Self-administered Modified NCEP Age, smoking, physical activity, multivitamin use,
(USA) 45yr FFQ ATP-II parental history of MI, glycemic load, and intakes of
total energy, alcohol, total fat, cholesterol and protein.
Elwood, 2007° Caerphilly cohort 2375 M aged Milk >1pint/d vs. little or ~ 0.38 (0.18-0.78)  Self-administered Modified WHO Age, smoking, energy intake and social class.
(UK) 45-59 yr none. FFQ definition
Ruidavets, 2007° French MONICA 912 M aged Dairy Q5vs. Q1 0.64 (0.37-1.09)  Food diary NCEP ATP-II Age, smoking, physical activity, education, center,
centers 45-64yr (median intake:175 dieting, drugs for hypertension and dyslipidaemia,
(France) g/d) intakes of energy and alcohol, and diet quality index.
Snijder, 2007’ Hoorn Study 2064 M/F aged Dairy >557vs.<2.90ser/d  1.01(0.74-1.39)  Self-administered NCEP ATP-II Age, sex, physical activity, smoking, education,
(‘the Netherlands) 50-75 yr FFQ income, antihypertensive medication use, and intakes
of energy, alcohol and fiber.
Beydoun, 2008° NHANES 4519 M/F aged Dairy Each 1 ser/d 1.05(0.97-1.14)  Self-administered NCEP ATP-II Age, sex, and physical activity, ethnicity,
(USA) >18yr FFQ socioeconomic status, and energy intake,.
Shin, 2009° National Cancer 5337 M aged> Dairy >1ser/d vs.<2-3 0.92 (0.75-1.12)  Self-administered Modified NCEP Age, smoking, physical activity and family history of
Center 30yr ser/mo FFQ ATP-II T2D.
(Korea)
Troy, 2010%° Framingham 3104 M/F, age Dairy >3.0 vs.<0.4 ser/d 0.78 (0.60-0.99) N.R N.R Age, sex, smoking, and intakes of energy and alcohol.
(abstract) Offspring Study N.R

(USA)




Zhang, 2010% Communities in 459 M/F aged Dairy M: 0.51(0.16-1.68) Interview-based IDF Age, sex, smoking, education, income, marital status,
(in Chinese) Guangzhou Municipal ~ 40-79 yr 128 vs. 0 ml/d; FFQ and intakes of energy, meat, egg, fruit, vegetable, and
People’s Street F: soy products.
(China) 219 vs. 0 ml/d
Kwon, 2010* KNHANES I 4890 M/F aged Milk >1 ser/d vs. rarely 0.85 (0.68-1.06)  Interview-based Modified NCEP Age, sex, BMI,smoking, physical activity, education,
(Korea) 47.1yr FFQ ATP-II and intakes of energy, alcohol and fiber.
de Oliveira, 2012* Move for Health 305 M/F aged Dairy >3 vs.<3 ser/d 1.6 (0.64-4.03) Self-administered Modified NCEP Age, sex, BMI, and energy intake.
program 54.2 (cases) or FFQ ATP-II
(Brazil) 55.8 (non-cases)
yr
Hosseinpour-Niazi, 2013  Subjects consulting 320 M/F aged Dairy >5.7 vs.<3.1 ser/d 0.6 (0.2-0.9) Interview-based NCEP ATP-II Age, sex, BMI, smoking, physical activity, education,
(in Persian, case-control) health problems in a 41.3yr FFQ and intakes of energy, cholesterol and fiber.
hospital
(Iran)
Mosley, 2013% 2009 UP AMIGOS 339 M/F aged Dairy >3 vs.<3 ser/d 0.34 (0.12-1.00)  Self-administered IDF/AHA joint criteria  Age, sex, physical activity, family history of CVD and
cohort 18-25yr FFQ T2DM, and energy intake.
(Mexico)
Sadeghi, 2014 IHHP 1752 M/F with a Cheese >7 vs.<7 ser/wk 0.81(0.71-0.94)  Interview-based Modified NCEP Age, sex, BMI, physical activity, dietary index, and
(Iran) mean age of 37.8 FFQ ATP-II intakes of oil, grain, pulses, fruit and vegetable, meat,

yr (<7 ser/wk) or
39.1yr (>7 ser/
wk)

and dairy.

AHA, American Heart Association; BMI, body mass index; BP, blood pressure; BWHHS, British Women’s Heart and Health Study; CI, confidence interval; d, day; CVD, cardiovascular diseases; DESIR, Data from an Epidemiological

Study on the Insulin Resistance syndrome; F, females; FFQ, food frequency questionnaire; IDF, International Diabetes Federation; mo, month; IHHP, Isfahan Health Heart Program; KNHANES, Korea National Health and Nutrition

Examination Survey; M, males; MI, myocardial infarction; MetS, metabolic syndrome; NCEP ATP-I111, Adult Treatment Panel 111 of the National Cholesterol Education Program; NHANES, National Health and Nutrition Examination

Survey; N.R., not reported; OR, odds ratio; RR, relative risk; ser, servings; TLGS, Tehran Lipid and Glucose Study; T2DM, type 2 diabetes; UP AMIGOS, Universities of San Luis Potosi and Illinois: A Multidisciplinary Investigation on

Genetics, Obesity, and Social-Environment; WHS, Women’s Health Study; wk, week; WHO, World Health Organization; WHP, waist-hip ratio; yr, years.
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Supplementary Table S3.

Characteristics of included prospective cohort studies (N=7) on dairy products consumption and MetS.

Study Dataset Duration, Participants Type of Comparison RR (95% CI) Dairy assessment MetS  assessment Variables accounted for
(Country) yr dairy
Pereira, 2002* CARDIA 10 3157 M/F aged Dairy >35vs. 0-10 BMI>25: Food diary >2 of the 4 Age, sex, BMI, smoking, race, center, education,
(USA) 18-30 yr ser/wk 0.38 (0.17-0.83) components: abnormal  physical activity, vitamin supplement, and intakes of
BMI<25: glucose homeostasis, energy, alcohol, polyunsaturated fat, caffeine, dietary
0.72 (0.39-1.34) obesity, elevated BP, fiber, whole and refined grains, meat, fruit, vegetables,
and dyslipid. magnesium, calcium, and vitamin D.
Damiao, 20062 JBDS 7 151 M/F aged Milk 223.7vs. 124 g/d  0.93(0.28-3.00)  Self-administered Modified NCEP Age, sex, physical activity, smoking, education, and
(Japan) 40-79 yr FFQ ATP-II intakes of alcohol, energy, fat, and fried foods.
Lutsey, 2008° ARIC 9 9514 M/F aged Dairy 3.30vs.0.28ser/d  0.87 (0.77-0.98)  Interview-based AHA guidelines Age, sex, smoking, physical activity, race, education,
(USA) 45-64 yr FFQ center, and intakes of energy, meat, fruit, vegetables,
whole grains, and refined grains.
Snijder, 2008* Hoorn Study 6.4 885 M/F aged Dairy >5.75 vs. <2.97 0.86 (0.52-1.42)  Self-administered NCEP ATP-II Age, sex, smoking, physical activity, and intakes of
(the Netherland) 50-75 yr ser/d FFQ energy and alcohol.
Fumeron, 2011°  DESIR 9 3435 M/Faged Dairy >2 vs.<1 ser/d IDF: Self-administered  IDF, NCEP ATP-II Age, sex, BMI, smoking, physical activity, and fat
(France) 30-65 yr (except 0.88 (0.79-0.97) FFQ intake.
cheese) NCEP ATP-1II:
0.89 (0.79-1.00)
Louie, 2013° BMES 10 1824 M/F aged Dairy 3.1vs. 0.5 ser/d 0.62 (0.24-1.62)  Self-administered ~ Modified IDF Age, sex, Smoking, physical activity, dietary glycemic
(Australia) >49 yr FFQ definition load, family history of T2D, and intakes of energy,
fiber from vegetables, and calcium.
Baik, 2013’ KoGES 6 5251 M/F aged Dairy 1.6 vs. 0 ser/d 0.80 (0.66-0.96)  Interview-based Modified NCEP Age, sex, smoking, physical activity, income,
(Korea) 40-69 yr FFQ ATP-II occupation, education, study sites, FTO genotypes, and

intakes of alcohol, energy, refined grains and starches,
mixed grain rice and cereal, fish and seafood, red meat
and processed meat, poultry, eggs, legumes, nuts, fruit
and vegetable, sweetened carbonated beverage, green

tea, and coffee.

AHA, American Heart Association; ARIC, Atherosclerosis Risk in Communities; BMES, Blue Mountains Eye Study; BMI, body mass index; CARDIA, Coronary Artery Risk Development in Young Adults; CI, confidence interval; d, day;

DESIR, Data from an Epidemiological Study on the Insulin Resistance syndrome; F, Females; FFQ, food frequency questionnaire; IDF, International Diabetes Federation; MetS, metabolic syndrome; JBDS, Japanese-Brazilian Diabetes

Study; KoGES, Korean Genome Epidemiology Study; M, males; NCEP ATP, Adult Treatment Panel 111 of the National Cholesterol Education Program; RR, relative risk; ser, servings; yr, years.
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Supplementary Table S4.

Studies reporting results for the association between individual dairy products and MetS.

Reported results

Study Country Cheese Yogurt Butter High-fat dairy Low-fat dairy
Cross-sectional studies
Liu, 2005* USA None None None High-fat dairy (high vs. low): Low-fat dairy (high vs. low):
OR=0.71 (95% CI=0.58-0.87) OR=0.78 (95% CI1=0.64-0.95)
Beydoun, 2008? USA Per 1 ser/d: OR=1.16 Per 1 ser/d: OR=0.40 None Whole milk (per 100 g/d): Low fat milk (per 100 g/d):
(95% CI1=1.04-1.29) (95% C1=0.18-0.89) OR=0.98 (95% CI1=0.90-1.07) OR=1.02 (95% CI1=0.97-1.06)
Mosley, 2013° Mexico High vs low: OR=0.59 None None Whole milk (high vs. low): None
(95% CI1=0.29-1.43) OR=0.63 (95%C|=0.29-1.25)
Sadeghi, 2014* Iran High vs low: OR=0.81 None None None None
(95% CI1=0.71-0.94)
Cohort studies
Pereira, 2002° USA None Per 1 ser/d: RR=0.58 Per 1 ser/d: RR=0.90 None None
(95% CI=0.20-1.66) (95% CI=0.76-1.05)
Fumeron, 2011° France High vs low: RR=0.82 None None None None
(95% CI=0.71-0.95)
Louie, 2013’ Awustralia None None None Regular fat dairy (high vs. low): Regular/low fat dairy (high vs. low):

RR=0.39 (95% CI=0.22-0.70)

RR=2.01 (95% CI=1.05-3.83)

ClI, confidence interval; MetS, metabolic syndrome; OR, odds ration; RR, relative risk.
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Supplementary Figure S1. Sensitivity analysis for cross-sectional/case-control studies, omitting one at a
time with the remaining studies pooled.
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