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eTable 1: Associations of dairy intake (consumers [n=3874] vs non-consumers [n=11,122]) with biochemical markers at baseline survey (2004-2008) 
 

 

Biochemical markers Unit Coefficient Standard error FDR-adjusted P value 

Uric acid umoll/L 0.06 0.02 0.00 

Total triglycerides mmoll/L 0.07 0.02 0.00 

Albumin g/L 0.06 0.02 0.02 

Apolipoprotein A1 mg/dL 0.06 0.02 0.02 

Gamma glutamyl transferase u/L -0.03 0.01 0.06 

25-hydroxyvitamin D ng/ml -0.06 0.03 0.06 

HDL cholesterol mmoll/L 0.04 0.02 0.06 

Fibrinogen g/L 0.05 0.03 0.14 

Total cholesterol mmoll/L 0.03 0.02 0.17 

High sensitivity CRP mg/L -0.03 0.02 0.35 

Non-HDL cholesterol mmoll/L 0.02 0.02 0.44 

Alanine aminotranferase u/L 0.02 0.02 0.44 

Lipoprotein (a) nmol/L -0.02 0.02 0.46 

Aspartate aminotransferase u/L 0.02 0.02 0.58 

Creatinine umoll/L -0.01 0.01 0.73 

Non-HDL/Total cholesterol ratio - -0.01 0.02 0.73 

Apolipoprotein B mg/dL 0.01 0.02 0.73 

Cystatin C mg/L 0.01 0.02 0.76 

LDL cholesterol mmoll/L 0.00 0.02 0.89 
Values of circulating biochemical markers were standardized to have a standard deviation of 1 and analysis was adjusted for age, age2, sex, region, fasting time, education, income, smoking, alcohol intake, total 

physical activity, family history of cardiovascular disease (CVD), consumption of fresh fruit, red meat, poultry, fish and eggs and body mass index (BMI). Inverse probability of sampling weighting was used to 

account for the ascertainment status of the participants. P values were corrected using the Benjamini-Hochberg false discovery rate (FDR) method at 0.05. Participants with prevalent CVD, diabetes or cancer were 

excluded from the analysis.  

CRP: C-reactive protein; HDL: high density lipoprotein; LDL: low density lipoprotein. 
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eTable 2: Adjusted HRs of major cardiometabolic eventsa associated with dairy intakeb 

aEvents of ischemic heart disease (IHD), acute myocardial infarction (MI), intracerebral haemorrhage (ICH) and ischemic stroke (IS) were censored for each other. 
bAnalysis was performed among 461,047 participants with no prior self-reported history of cardiovascular disease (CVD), diabetes or cancer at baseline.  
cMain model: Analysis was stratified by age-at-risk (continuous variable), sex (dichotomous variable) and individual regions (ten regions) and were adjusted for baseline age (continuous), education (four categories), 

income (four categories), smoking (four categories), alcohol consumption (four categories), total physical activity (continuous variable), family history of CVD (dichotomous variable), consumption of fresh fruit 

(five categories), red meat (four categories), poultry (three categories), fish (four categories) and eggs (four categories) and body mass index (BMI) (continuous variable). 
dMain model + SBP: as for main model, additionally adjusted for systolic blood pressure (SBP) (continuous variable). 

CI: confidence interval; HR: hazard ratio.

Cardiometabolic disease type 
Dairy products intake  

HR (95% CI) per 50 g/day of usual dairy intake 
Never/rarely Monthly 1-3 days/week ≥4 days/week P trend 

Diabetes       

      No. of events 12,855 1744 1347 1718   

      Main modelc  1.00 (0.97-1.03) 1.04 (0.99-1.09) 1.04 (0.98-1.10) 1.00 (0.95-1.06) 0.50 1.01 (0.98-1.04) 

      Main model + SBPd  1.00 (0.97-1.03) 1.05 (1.00-1.10) 1.05 (1.00-1.11) 1.02 (0.97-1.08) 0.16 1.02 (0.99-1.05) 

Heart disease       

IHD       

No. of events 20,781 4031 3485 5649   

Main modelc 1.00 (0.98-1.02) 1.05 (1.02-1.09) 1.09 (1.05-1.13) 1.11 (1.08-1.15) <0.0001 1.06 (1.04-1.08) 

Main model + SBPd 1.00 (0.98-1.02) 1.06 (1.03-1.09) 1.10 (1.06-1.14) 1.13 (1.10-1.16) <0.0001 1.07 (1.05-1.09) 

Acute MI        

No. of events 2699 472 271 446   

Main modelc 1.00 (0.95-1.05) 1.03 (0.94-1.13) 0.92 (0.81-1.04) 0.88 (0.80-0.98) 0.04 0.93 (0.88-0.99) 

Main model + SBPd 1.00 (0.95-1.05) 1.04 (0.95-1.14) 0.93 (0.82-1.05) 0.90 (0.81-1.00) 0.08 0.94 (0.88-1.00) 

Stroke       

IS       

No. of events 22,332 4208 2883 4247   

Main modelc 1.00 (0.98-1.02) 1.05 (1.01-1.08) 1.00 (0.96-1.04) 0.96 (0.93-0.99) 0.13 0.98 (0.96-1.00) 

Main model + SBPd 1.00 (0.98-1.02) 1.06 (1.03-1.10) 1.03 (0.99-1.06) 1.00 (0.96-1.03) 0.61 1.00 (0.98-1.02) 

ICH       

No. of events 5693 724 357 417   

Main modelc 1.00 (0.96-1.04) 0.92 (0.86-0.99) 0.86 (0.77-0.95) 0.69 (0.62-0.76) <0.0001 0.83 (0.79-0.88) 

Main model +SBPd 1.00 (0.96-1.04) 0.96 (0.90-1.03) 0.92 (0.83-1.03) 0.77 (0.69-0.85) <0.0001 0.88 (0.84-0.93) 

Cardiovascular death       

No. of events 10,030 1465 693 1026   

Main modelc 1.00 (0.97-1.03) 0.99 (0.94-1.04) 0.89 (0.82-0.96) 0.82 (0.77-0.87) <0.0001 0.90 (0.87-0.94) 

Main model +SBPd 1.00 (0.97-1.03) 1.02 (0.97-1.08) 0.94 (0.87-1.01) 0.88 (0.83-0.94) 0.002 0.94 (0.91-0.98) 
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eTable 3: Adjusted HRs of major cardiometabolic events associated with dairy intakea in sensitivity analyses 

 

Cardiometabolic disease type No. of events HR (95% CI) per 50 g/day of 

usual dairy intake 

Main modelb   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.88-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.79-0.88) 

Cardiovascular death 13214 0.90 (0.87-0.94) 

Additional adjustment for rice intake   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.87-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.79-0.88) 

Cardiovascular death 13214 0.90 (0.87-0.94) 

Additional adjustment for wheat intake   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.87-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.79-0.88) 

Cardiovascular death 13214 0.90 (0.87-0.94) 

Additional adjustment for coarse grain foods intake   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.87-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.79-0.88) 

Cardiovascular death 13214 0.90 (0.87-0.94) 

Additional adjustment for fresh vegetables intake   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.88-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.79-0.88) 

Cardiovascular death 13214 0.90 (0.87-0.94) 

Additional adjustment for preserved vegetables intake   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.88-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.79-0.88) 

Cardiovascular death 13214 0.90 (0.87-0.94) 

Additional adjustment for soy intake   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.88-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.78-0.87) 

Cardiovascular death 13214 0.90 (0.87-0.93) 

Additional adjustment for standing height   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 

Acute MI 3888 0.93 (0.88-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.84 (0.79-0.89) 

Cardiovascular death 13214 0.91 (0.88-0.94) 

Additional adjustment for WC   

Diabetes 17664 1.01 (0.98-1.04) 

IHD 33946 1.06 (1.04-1.08) 
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Acute MI 3888 0.93 (0.88-0.99) 

IS 33670 0.98 (0.96-1.00) 

ICH 7191 0.83 (0.79-0.88) 

Cardiovascular death 13214 0.90 (0.87-0.94) 

Additional adjustment for RPGc   

Diabetes 17118 1.01 (0.98-1.04) 

IHD 33558 1.06 (1.04-1.08) 

Acute MI 3835 0.93 (0.88-0.99) 

IS 33320 0.98 (0.96-1.00) 

ICH 7033 0.83 (0.79-0.88) 

Cardiovascular death 12982 0.90 (0.87-0.94) 

Exclusion of the first 2 years of follow-up   

Diabetes 16693 1.00 (0.97-1.03) 

IHD 30463 1.05 (1.03-1.07) 

Acute MI 3417 0.91 (0.86-0.98) 

IS 31083 0.97 (0.95-0.99) 

ICH 6199 0.83 (0.78-0.88) 

Cardiovascular death 12001 0.89 (0.86-0.93) 
aAnalysis was performed among 461,046 participants with no prior self-reported history of cardiovascular disease (CVD), diabetes or cancer at 

baseline and events of ischemic heart disease (IHD), acute myocardial infarction (MI), intracerebral haemorrhage (ICH) and ischemic stroke (IS) 

were censored for each other.  
bAnalysis was stratified by age-at-risk (continuous variable), sex (dichotomous variable) and individual regions (ten regions) and were adjusted 

for baseline age (continuous), education (four categories), income (four categories), smoking (four categories), alcohol consumption (four 

categories), total physical activity (continuous variable), family history of CVD or diabetes (dichotomous variable), consumption of fresh fruit 

(five categories), red meat (four categories), poultry (three categories), fish (four categories) and eggs (four categories) and body mass index (BMI) 

(continuous). 
cValues for random plasma glucose (RPG) were missing for 7961 participants.  

HR: hazard ratio; WC: waist circumference. 
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eFigure 1: Proportion of participants and estimated mean dairy intake by sex and survey region among ≥4 

days/week dairy consumers at baseline survey (2004-2008). Values were adjusted for age at baseline (eight categories). 

Bars with light grey indicate percentage of regular consumers in urban areas, while white bars indicate regular consumers in rural 

areas (y-axis on the left). The point graph indicates the estimated mean dairy intake (g/day) (y-axis on the right). Mean usual dairy 

intake (g/day) was estimated using the daily amount collected at second resurvey and taking into account the consumption frequency 

change from baseline to second resurvey. Analysis was performed among 49,246 participants with regular dairy consumption (≥4 

days/week) with no prior self-reported history of cardiovascular disease (CVD), diabetes or cancer at baseline.  
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eFigure 2: Proportion of ≥4 days/week dairy consumers by sex, area and age at baseline survey (2004-2008). Analysis was performed among 461,046 participants with no prior 

self-reported history of cardiovascular disease (CVD), diabetes or cancer at baseline. 
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eFigure 3: Estimated mean dairy intake (g/day) by age in ten regions. Mean usual dairy intake (g/day) was estimated using the daily amount collected at second resurvey and taking 

into account the consumption frequency change from baseline to second resurvey. Analysis was performed among 461,046 participants with no prior self-reported history of cardiovascular 

disease (CVD), diabetes or cancer at baseline. F: women; M: men. 
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eFigure 4: Trend of dairy consumption across the three study surveys. Bars indicate percentage of participants 

consuming dairy products at different survey with no prior self-reported history of cardiovascular disease (CVD), diabetes or cancer 

at baseline. Different grey shades in each bar represent different frequency of dairy consumption. 
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eFigure 5: Proportion of participants consuming various dairy products at second resurvey (2013-2014). The pie 

chart indicates percentage of participants consuming dairy products (consumption ranging from daily-monthly) among 7071 dairy 

consumers (consumers for more than one dairy product) without cardiovascular disease (CVD), diabetes, or cancer at either baseline 

or second resurvey.  
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eFigure 6: Adjusted mean values for A) body mass index (BMI), B) random plasma glucose (RPG), C) systolic 

blood pressure (SBP) and D) diastolic blood pressure (DBP) by the frequency of dairy intake in men (M) and 

women (F) at baseline survey (2004-2008). Mean values for BMI were adjusted for age, region, education, income, smoking, 

alcohol intake, total physical activity, family history of cardiovascular disease (CVD) and consumption of fresh fruit, red meat, 

poultry, fish and eggs. Mean values for RPG, SBP and DBP were additionally adjusted for BMI and waist circumference. 

Participants with prevalent CVD, diabetes or cancer were excluded from the analysis. Values for RPG were missing for 7961 

participants. 
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eFigure 7: Adjusted mean values for clinical biochemical markers with FDR-corrected P<0.05 by the frequency 

of dairy intake at baseline survey (2004-2008). A) total glycerides (n=14,924), B) apolipoprotein A1 (n=14,924), C) albumin 

(n=14,020), and D) uric acid (n=13,862). Values of circulating biochemical markers were standardized to have a standard deviation 

of 1 and mean values were adjusted for age, age2, sex, region, fasting time, education, income, smoking, alcohol intake, total physical 

activity, family history of cardiovascular disease (CVD), consumption of fresh fruit, red meat, poultry, fish and eggs and body mass 

index (BMI). Inverse probability of sampling weighting was used to account for the ascertainment status of the participants. 

Participants with prevalent CVD, diabetes or cancer were excluded from the analysis. 



14 
 

eFigure 8: Associations of usual dairy intake (g/day) with incidence of A. Diabetes, B. Ischemic heart disease (IHD), C. Acute myocardial infarction (MI), D. Ischemic 

stroke (IS), E. Intracerebral haemorrhage (ICH) and F. Cardiovascular death, by study area. Events of IHD, acute MI, IS and ICH were censored for each other. Analysis was 

stratified by age-at-risk, sex and region and were adjusted for baseline age (continuous), education (four categories), income (four categories), smoking (four categories), alcohol consumption 

(four categories), total physical activity (continuous variables), family history of cardiovascular disease (CVD) or diabetes (dichotomous), consumption of fresh fruit (five categories), red meat 

(four categories), poultry (three categories), fish (four categories) and eggs (four categories) and body mass index (BMI) (continuous). The y axis was plotted on a loge scale with the lowest 

intake group as a reference category. The squares represent hazard ratios (HRs) with the size being inversely proportional to the variance of the loge of HR and the vertical lines represent 95% 

confidence intervals (CIs). The numbers next to the squares are point estimates for HRs. Solid squares represent rural areas and open squares represent urban areas. 

 



15 
 

eFigure 9: Adjusted HRs (95% CIs) for A. ischemic heart disease (IHD), B. Acute myocardial infarction (MI), C. Ischemic stroke (IS), D. Intracerebral haemorrhage 

(ICH) and E. Cardiovascular death, per 50 g/day of usual dairy intake by region. Events of IHD, acute MI, IS and ICH were censored for each other. Analysis was stratified by 

age-at-risk (continuous variable), sex (dichotomous variable) and region (ten regions) and were adjusted for baseline age (continuous), education (four categories), income (four categories), 

smoking (four categories), alcohol consumption (four categories), total physical activity (continuous variable), family history of cardiovascular disease (CVD) (dichotomous variable), 

consumption of fresh fruit (five categories), red meat (four categories), poultry (three categories), fish (four categories) and eggs (four categories) and body mass index (BMI) (continuous). 

Overall hazard ratio (HR) per 50 g/day usual dairy intake after correcting for regression dilution bias. Black squares represent HRs (size is inversely proportional to the variance of the loge of 

HR); horizontal lines represent 95% confidence intervals (CIs); white diamonds represent overall HRs (95% CIs); ‘No of events’ refers to the number of incident CVD events or deaths in each 

group; the subscript numbers in the chi-square values represent the degrees of freedom. Het: heterogeneity. 
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eFigure 10: Adjusted HRs (95% CIs) for IHD per 50 g/day of usual dairy intake by baseline characteristics. Events 

of ischemic heart disease (IHD), acute myocardial infarction (MI), intracerebral haemorrhage (ICH) and ischemic stroke (IS) were 

censored for each other. Analysis was stratified by age-at-risk (continuous variable), sex (dichotomous variable) and region (ten 

regions) and were adjusted for baseline age (continuous), education (four categories), income (four categories), smoking (four 

categories), alcohol consumption (four categories), total physical activity (continuous variable), family history of cardiovascular 

disease (CVD) (dichotomous variable), consumption of fresh fruit (five categories), red meat (four categories), poultry (three 

categories), fish (four categories) and eggs (four categories) and body mass index (BMI) (continuous). aSex-specific physical activity 

assessed as metabolic equivalent of task (MET) (h/day). bOverall hazard ratio (HR) per 50 g/day usual dairy intake after correcting 

for regression dilution bias. cOverall HR per 50 g/day baseline dairy intake before correcting for regression dilution bias. Black 

squares, HRs (size is inversely proportional to the variance of the loge of HR); horizontal lines represent 95% confidence intervals 

(CIs); white diamonds, overall HRs (95% CIs); ‘No of events’ refers to the number of incident CVD events or deaths in each group; 

the subscript numbers in the chi-square values represent the degrees of freedom.  
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eFigure 11: Adjusted HRs (95% CIs) for acute MI per 50 g/day of usual dairy intake by baseline characteristics. 

Events of ischemic heart disease (IHD), acute myocardial infarction (MI), intracerebral haemorrhage (ICH) and ischemic stroke 

(IS) were censored for each other. Analysis was stratified by age-at-risk (continuous variable), sex (dichotomous variable) and 

region (ten regions) and were adjusted for baseline age (continuous), education (four categories), income (four categories), smoking 

(four categories), alcohol consumption (four categories), total physical activity (continuous variable), family history of 

cardiovascular disease (CVD) (dichotomous variable), consumption of fresh fruit (five categories), red meat (four categories), 

poultry (three categories), fish (four categories) and eggs (four categories) and body mass index (BMI) (continuous). aSex-specific 

physical activity assessed as metabolic equivalent of task (MET) (h/day). bOverall hazard ratio (HR) per 50 g/day usual dairy intake 

after correcting for regression dilution bias. cOverall HR per 50 g/day baseline dairy intake before correcting for regression dilution 

bias. Black squares, HRs (size is inversely proportional to the variance of the loge of HR); horizontal lines represent 95% confidence 

intervals (CIs); white diamonds, overall HRs (95% CIs); ‘No of events’ refers to the number of incident CVD events or deaths in 

each group; the subscript numbers in the chi-square values represent the degrees of freedom. 
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eFigure 12: Adjusted HRs (95% CIs) for ICH per 50 g/day of usual dairy intake by baseline characteristics. Events 

of ischemic heart disease (IHD), acute myocardial infarction (MI), intracerebral haemorrhage (ICH) and ischemic stroke (IS) were 

censored for each other. Analysis was stratified by age-at-risk (continuous variable), sex (dichotomous variable) and region (ten 

regions) and were adjusted for baseline age (continuous), education (four categories), income (four categories), smoking (four 

categories), alcohol consumption (four categories), total physical activity (continuous variable), family history of cardiovascular 

disease (CVD) (dichotomous variable), consumption of fresh fruit (five categories), red meat (four categories), poultry (three 

categories), fish (four categories) and eggs (four categories) and body mass index (BMI) (continuous). aSex-specific physical activity 

assessed as metabolic equivalent of task (MET) (h/day). bOverall hazard ratio (HR) per 50 g/day usual dairy intake after correcting 

for regression dilution bias. cOverall HR per 50 g/day baseline dairy intake before correcting for regression dilution bias. Black 

squares, HRs (size is inversely proportional to the variance of the loge of HR); horizontal lines represent 95% confidence intervals 

(CIs); white diamonds, overall HRs (95% CIs); ‘No of events’ refers to the number of incident CVD events or deaths in each group; 

the subscript numbers in the chi-square values represent the degrees of freedom. 
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eFigure 13: Adjusted HRs (95% CIs) for cardiovascular death per 50 g/day of usual dairy intake by baseline 

characteristics. Analysis was stratified by age-at-risk (continuous variable), sex (dichotomous variable) and region (ten regions) 

and were adjusted for baseline age (continuous), education (four categories), income (four categories), smoking (four categories), 

alcohol consumption (four categories), total physical activity (continuous variable), family history of cardiovascular disease (CVD) 

(dichotomous variable), consumption of fresh fruit (five categories), red meat (four categories), poultry (three categories), fish (four 

categories) and eggs (four categories) and body mass index (BMI) (continuous). aSex-specific physical activity assessed as metabolic 

equivalent of task (MET) (h/day). bOverall hazard ratio (HR) per 50 g/day usual dairy intake after correcting for regression dilution 

bias. cOverall HR per 50 g/day baseline dairy intake before correcting for regression dilution bias. Black squares, HRs (size is 

inversely proportional to the variance of the loge of HR); horizontal lines represent 95% confidence intervals (CIs); white diamonds, 

overall HRs (95% CIs); ‘No of events’ refers to the number of incident CVD events or deaths in each group; the subscript numbers 

in the chi-square values represent the degrees of freedom. 

 


