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ABSTRACT 34 

Background: Milk as a common diet is recommended by many guidelines, but the 35 

results on the association of milk consumption with the risk of cardiovascular disease 36 

(CVD) or cancer were contradictory. Moreover, evidence regarding milk consumption 37 

and mortality risk in Chinese is scarce.  38 

Objective: We examined the associations of milk consumption with the risk of 39 

all-cause, CVD and cancer mortality in a low milk consumption population using data 40 

from the Guangzhou Biobank Cohort Study. 41 

Design: 18,214 participants aged 50+ years without CVD history at baseline (2003-6) 42 

were included. Causes of death were identified through record linkage. Cox 43 

proportional hazards regression was used to estimate hazard ratios (HRs) and 95% 44 

confidence intervals (CIs). 45 

Results: Of the 18,214 participants, 12,670 (69.6%) did not consume milk, 2,669 46 

(14.7%) had moderate (1-3 portions/week; 1 portion=250 ml) and 2,875 (15.8%) had 47 

high (3+ portions/week) consumption. During an average follow-up of 11.5 (standard 48 

deviation=2.3) years, 2,697 deaths occurred, including 917 CVD and 1,029 cancer 49 

deaths. Compared with no consumption, the adjusted HR (95% CIs) of all-cause, 50 

CVD, ischemic heart disease (IHD) and stroke mortality for moderate milk 51 

consumption was 0.92 (0.81-1.04), 0.72 (0.57-0.92), 0.57 (0.38-0.85) and 0.77 52 

(0.63-0.94), respectively. High consumption was associated with a higher risk of total 53 

cancer and esophagus cancer mortality, with the adjusted HR (95% CIs) being 1.33 54 



(1.12-1.57) and 3.20 (1.21-8.43) respectively. No significant association of high 55 

consumption with lung cancer, liver cancer, gastrointestinal cancer, or colorectal and 56 

anal cancer was found. 57 

Conclusions: In our sample of Chinese with much lower milk consumption than 58 

those in the West, compared with no consumption, moderate milk consumption 59 

showed a lower risk of CVD mortality, but high milk consumption showed a higher 60 

risk of total cancer mortality. Further studies are warranted to verify the differential 61 

effects of milk on CVD and cancer. 62 

Key Words: Milk consumption, cardiovascular disease, cancer, ischemic heart 63 

disease, stroke, mortality 64 

  65 



Introduction 66 

More than half of the deaths annually in the world are due to cardiovascular disease 67 

(CVD) and cancer [1, 2]. Nearly 70% CVD and cancer deaths occur in low- and 68 

middle-income countries[1, 2], and they account for more than 65% of deaths in 69 

China [3]. Milk as a common diet is recommended by many dietary guidelines and 70 

consumed across all ages in the world [4-8]. However, the magnitude of the 71 

associations between milk consumption and risks of all-cause, CVD and cancer 72 

mortality varied by populations, and within one population, varied across different 73 

studies. The results on the association of milk consumption with the risk of CVD or 74 

cancer were contradictory [9-19]. As for CVD, some reported positive associations 75 

[10, 14, 15, 19], some reporting negative [11-13, 18], and some no association [9, 16, 76 

17]. And for cancer, the results were also mixed, with two studies showing no 77 

association [11, 14], two showing positive [15, 19] and another showing negative 78 

association [18]. Most of the previous studies were from the West, where dairy 79 

products are widely available and consumed. We found only four studies from Asia 80 

[11, 12, 17, 18], and three of them showing a negative association of milk 81 

consumption and CVD mortality [11, 12, 18]. These discrepancies were notably due 82 

to differences in exposure level and genetic factors associated with milk consumption. 83 

For example, the prevalence of lactose intolerance is different in different ethnic 84 

populations, varying from less than 10% in northern Europe to as high as 50% in Asia 85 

[20]. The symptoms from lactose intolerance may lead to low milk intake. In addition, 86 



although milk and dairy products are important foods and ingredients for many 87 

western foods in high-income countries, they are relatively expensive and much less 88 

frequently used in Chinese dishes or meals in other low- and middle-income 89 

countries.  90 

 91 

The 2016 Chinese Dietary Guidelines recommend daily intake of a variety of dairy 92 

products, equivalent to 300 grams of liquid milk [6]. However, only less than 2% of 93 

older Chinese reached the recommended level [21]. In populations with low milk 94 

consumption, it is unclear whether milk consumption is associated with the risk of 95 

all-cause, CVD and cancer mortality. Moreover, it is unclear whether there is an 96 

optimal level of milk intake associated with a lower risk of mortality. Therefore, we 97 

conducted a prospective cohort study, using data from the Guangzhou Biobank 98 

Cohort Study (GBCS) to examine the associations of milk consumption with the risk 99 

of all-cause, CVD and cancer mortality in a low milk consumption population.  100 

 101 

Subjects and methods 102 

Study design and participants 103 

The Guangzhou Biobank Cohort Study (GBCS) is an on-going population-based 104 

cohort study [22]. Briefly, all participants were recruited from a community social 105 

and welfare association, the Guangzhou Health and Happiness Association for the 106 

Respectable Elders (GHHARE) from 2003-2008. GHHARE is a large unofficial 107 



organization with ten branches throughout all districts of Guangzhou. Membership of 108 

this association is open to Guangzhou residents aged 50 years or older for a nominal, 109 

monthly fee of four CNY (≈50 US cents). Baseline information was collected using 110 

face-to-face computer-assisted interview by trained nurses. Measures of 111 

anthropometry, blood pressure, fasting plasma glucose, lipids and inflammatory 112 

markers were performed following standard protocols. Reliability and validity of the 113 

questionnaire were tested 6 months into recruitment by recalling 200 randomly 114 

selected participants for re-interview, and the results were satisfactory [22]. Ethics 115 

approval was granted by the Guangzhou Medical Ethics Committee of the Chinese 116 

Medical Association, Guangzhou, China. Participants from phase 3 (2006-2008) were 117 

not included in this study as the Food Frequency Questionnaire (FFQ) was changed. 118 

 119 

Exposures 120 

All participants reported their average frequency of consumption of 282 types of 121 

foods and beverages during the past week. The number of portions consumed per 122 

week was asked for each dairy product including milk, skim milk and chocolate milk. 123 

One portion of milk corresponded to a glass of 250 milliliters. Milk consumption was 124 

summed into a single measure of total milk consumption on a continuous scale. Milk 125 

consumption was also categorized into 3 groups, i.e., no consumption, moderate 126 

consumption (1-3 portions/week) and high consumption (3+ portions/week), based on 127 

the frequency of consumption and the usual amount per occasion. We excluded 128 



participants with milk consumption > 45 portions/week, which equals to about 1.6 129 

liters per day, as such amount was implausible in older people. Details of the 130 

measurement methods were reported elsewhere [23]. 131 

 132 

Outcomes 133 

For the prospective analyses, the primary outcomes were all-cause, CVD and cancer 134 

mortality, and the secondary outcomes were ischemic heart disease (IHD), stroke 135 

mortality and top five cause-specific cancer deaths. We also conducted cross-sectional 136 

analyses to explore the possible mechanisms using baseline data of CVD risk factors 137 

including systolic and diastolic blood pressure (SBP), diastolic blood pressure (DBP), 138 

lipids (low-density lipoprotein (LDL)-cholesterol, high-density lipoprotein 139 

(HDL)-cholesterol, triglycerides and total cholesterol), fasting glucose, body mass 140 

index (BMI) and waist circumference.  141 

 142 

Information on causes of death up to December 31, 2017 was mostly obtained via 143 

record linkage with the Guangzhou Center for Disease Control and Prevention 144 

(GCDC). Causes of death were coded according to the 10th Revisions of the 145 

International Classification of Diseases (ICD-10) by trained clinical coding officers in 146 

each hospital (Supplementary Tables 1). For death certificates that were not issued by 147 

medical institutions, the causes of death were verified by GCDC as part of their 148 

quality assurance programmed by cross-checking past medical histories and 149 



conducting verbal autopsies. From 2015 to 2018, eleven verbal autopsy meetings 150 

were also conducted in the Guangzhou 12th Hospital to clarify the deaths with unclear 151 

causes. 152 

 153 

Potential confounders 154 

As both the dietary pattern and mortality risk may be influenced by sex, age, 155 

social-economic position (family income, education, occupation), lifestyle factors 156 

(smoking status, alcohol use and physical activity), BMI, self-rated health status and 157 

chronic disease history (diabetes, hypertension and hyperlipidemia), these factors 158 

were considered potential confounders and included in the regression model. To 159 

further examine whether milk consumption within different dietary patterns altered 160 

the associations of milk consumption with all-cause, CVD and cancer mortality, we 161 

included scores of three dietary patterns in separate regression models, i.e., alternate 162 

Mediterranean diet (aMED) [24], Dietary Approaches to Stop Hypertension (DASH) 163 

[25] and the alternate Healthy Eating Index 2010 (aHEI-2010) [26]. Detailed 164 

information on scoring standards for each component of the aMED, DASH and 165 

aHEI-2010, and the correlations between milk consumption and these scores are 166 

shown in the Supplementary Tables 2 and 3.  167 

 168 

Statistical analysis 169 

Chi-square tests were used to compare baseline categorical variables by milk 170 



consumption, and one-way analysis of variance (ANOVA) and Kruskal-Wallis rank 171 

sum test for continuous variables. Generalized linear modeling was used to assess the 172 

associations of milk consumption with CVD risk factors at baseline giving regression 173 

coefficients (βs) and 95% confidence intervals (CIs). Cox proportional hazard 174 

regression was used to assess the associations of milk consumption with risk of 175 

all-cause, CVD and cancer mortality. Schoenfeld’s residuals were used to assess the 176 

proportional hazard assumption. If the proportional hazard assumption was violated, 177 

Cox regression with time varying covariate was used to estimate hazard ratios (HRs) 178 

with 95% CIs for categories of milk consumption. Model 1 was a crude model 179 

without any adjustment and Model 2 was adjusted for sex, age, SEP (family income, 180 

education and occupation), lifestyle factors (smoking status, alcohol use and physical 181 

activity), BMI, self-rated health and chronic disease history (diabetes, hypertension 182 

and hyperlipidemia). Model 3 was additionally adjusted for daily dietary energy 183 

intake and plus each of the three dietary patterns: aMED, DASH and aHEI-2010 184 

separately. All potential confounders were categorized as in Table 1. In addition, we 185 

assessed the potential non-linear association between milk consumption and mortality 186 

using restricted cubic spline regression. 187 

 188 

In sensitivity analyses, we excluded deaths occurring within the first 2 years of 189 

follow-up to reduce the influence from reverse causality. We also excluded 190 

participants with history of cancer at baseline to examine the association of milk 191 



intake and cancer mortality. Log likelihood ratio test was used to assess the model 192 

fitness comparing models with and without interaction terms between milk 193 

consumption and some potential effect modifiers such as sex, age, education, lifestyle 194 

factors (smoking status, alcohol use and physical activity), BMI, self-rated health 195 

status, chronic disease history (diabetes, hypertension and hyperlipidemia) and dietary 196 

quality (aHEI-2010). For significant interaction terms, we conducted subgroup 197 

analyses stratifying by the effect modifiers. Moreover, to examine whether the results 198 

would be different if different methods of categorizing milk consumption were used, 199 

we categorized milk consumption into four (0, 1-3, 4-6, 7+ portions/week) and five 200 

groups (0, 1-2, 3-4, 5-6, 7+ portions/week) respectively in sensitivity analyses. We 201 

also examined the association of all dairy products with all-cause, cardiovascular 202 

disease and cancer mortality, despite other subtypes of dairy products such as cheese, 203 

yogurt, cream and butter were rarely consumed in our population. All statistical 204 

analyses were done using Stata version 15.0 (STATA Corp LP). All tests were 205 

two-sided with P<0.05 as statistically significant. 206 

 207 

Results 208 

In 20,548 participants, after excluding individuals with duplicate information (N=88) 209 

and missing information on energy intake (N=38), self-reported history of CVD at 210 

baseline (N=1,825), nonsensical milk consumption (> 45 portions/week; N=1), and 211 

loss to follow-up for vital status (N=382), 18,214 individuals with information of milk 212 



consumption were included in the main analysis (Supplemental Figure 1). Of the 213 

18,214 participants, 12,670 (69.6%) did not consume milk (no consumption), 2,669 214 

(14.7%) consumed 1-3 portions/week (moderate consumption; 1 portion=250 ml) and 215 

2,875 (15.8%) consumed 3+ portions/week (high consumption) including 2,020 216 

(11.1%) who consumed 7+ portions/week. During an average follow-up of 11.5 217 

(SD=2.3) years with 222,120 person-years, 2,697 deaths occurred, including 917 218 

CVD (384 IHD and 374 stroke) and 1029 cancer deaths. 219 

 220 

Table 1 shows that, compared with no consumption, participants who consumed milk 221 

were younger, with BMI in the normal range (18.6-22.9), had more never smokers, 222 

less manual workers, higher education and family income (all P < 0.01). Milk 223 

consumption was also associated with higher intake of fruits, nuts, eggs, total energy, 224 

carbohydrate, protein, fat, saturated fat, monounsaturated fat, polyunsaturated fat and 225 

cholesterol (all P < 0.001). There was no association with alcohol use, self-rated 226 

health or hypertension (P > 0.05), while more hyperlipidemia was found in those with 227 

moderate milk consumption (P < 0.01). Participants with moderate milk consumption 228 

also had lowest prevalence of diabetes, intake of vegetables and scores of three 229 

dietary patterns (P < 0.001). 230 

 231 

Table 2 shows that in Model 3, after adjusting for 15 potential confounders as above, 232 

higher milk consumption was negatively associated with SBP, DBP, triglycerides, 233 



fasting glucose, BMI and waist circumference, but positively associated with 234 

LDL-cholesterol, HDL-cholesterol and total cholesterol (all P for trend < 0.05).  235 

 236 

Figure 1 shows that after adjusting for potential confounders in Model 3 plus 237 

aHEI-2010 score, compared with no consumption, the HRs (95% CIs) of all-cause, 238 

CVD, IHD, and stroke mortality for moderate milk consumption were 0.92 239 

(0.81-1.04), 0.72 (0.57-0.92), 0.57 (0.38-0.85) and 0.77 (0.63-0.94), respectively. 240 

High consumption was associated with a higher risk of total cancer and esophagus 241 

cancer mortality, with the adjusted HRs (95% CIs) being 1.33 (1.12-1.57) and 3.20 242 

(1.21-8.43) respectively.  No significant association of high consumption with lung 243 

cancer, liver cancer, gastrointestinal cancer, or colorectal and anal cancer was found, 244 

and the adjusted HRs (95% CIs) were 1.08 (0.79-1.48), 1.18 (0.72-1.93), 1.42 245 

(0.72-2.78), and 1.15 (0.71-1.88), respectively. The associations were consistent in 246 

different models with different sets of potential confounding factors (Supplementary 247 

Tables 4 to 6). The results were similar after excluding 146 deaths within the first 2 248 

years of follow-up (Supplementary Table 4).  249 

 250 

Figure 2 shows that, in the full adjustment model (Model 3 plus aHEI-2010 score), 251 

increasing milk consumption (from 0 to 10+ portions/week) did not significantly 252 

increase the risk of all-cause mortality, even up to 10+ portions/week. Milk 253 

consumption of 2-6 portions/week was significantly associated with a lower risk of 254 



CVD and stroke mortality. Results from the restricted cubic spline regression did not 255 

support the non-linearity assumptions between milk consumption and risk of CVD 256 

and stroke mortality (both P value for non-linearity > 0.05). However, the association 257 

of milk consumption with IHD mortality tended to be non-linear (P value for 258 

non-linearity = 0.03), with the nadir at about 2 portions/week. Moreover, linear 259 

associations of milk consumption and risk of total cancer and esophagus cancer 260 

mortality were found, with P values for linearity from <0.01 to 0.03 and P values for 261 

non-linearity from 0.91 to 0.97.  262 

 263 

Table 3 shows that the association of milk consumption with CVD mortality did not 264 

vary by sex, education, lifestyle factors (smoking status, alcohol use and physical 265 

activity), BMI, self-rated health status, chronic disease history (diabetes, hypertension 266 

and hyperlipidemia) or dietary quality (aHEI-2010) in the full adjustment model (P 267 

values for interaction from 0.11 to 0.80). However, the inverse association was more 268 

pronounced in participants younger than 65 years (P for interaction < 0.01), and the 269 

adjusted HR (95% CIs) for milk consumption of 1-3 portions/week and 3+ 270 

portions/week was 0.52 (0.22-0.84) and 0.46 (0.27-0.77) respectively.  271 

 272 

The association of milk consumption with all-cause mortality did not vary by most of 273 

the risk factors except for aHEI-2010 score. The adjusted HR (95% CIs) for moderate 274 

milk consumption was 0.85 (0.71-1.01) in those with a lower aHEI-2010 score and 275 



1.05 (0.86-1.28) in those with a higher aHEI-2010 score (P value for interaction < 276 

0.01) (Supplementary Table 7). The associations of milk consumption with cancer 277 

mortality did not vary by the selected factors (all P values for interaction > 0.05) 278 

(Supplementary Table 8). Sensitivity analyses showed similar associations of milk 279 

consumption with IHD mortality across different subgroups (Supplementary Table 9). 280 

However, the inverse association with stroke mortality was more pronounced in 281 

participants younger than 65 years (P for interaction < 0.01) and with lower education 282 

(P for interaction = 0.03). In participants younger than 65, the adjusted HR (95% CIs) 283 

for moderate and high milk consumption was 0.48 (0.22-1.06) and 0.21 (0.06-0.66), 284 

respectively. The adjusted HR (95% CIs) for moderate milk consumption was 0.52 285 

(0.29-0.94) in participants with lower education and 0.74 (0.44-1.26) in those with 286 

higher education (Supplementary Table 10). Sensitivity analyses using different 287 

categorical cut-off points for milk consumption and excluding 146 deaths within the 288 

first 2 years of follow-up showed similar results (Supplementary Tables 11 to 12). 289 

The association between milk intake and cancer mortality after excluding participants 290 

with history of cancer at baseline were similar (Supplementary Table 13). Results on 291 

the association of all dairy products with all-cause, cardiovascular disease and cancer 292 

mortality were similar (Supplementary Table 14). 293 

 294 

Discussion 295 

In this large cohort of older Chinese with an average follow-up of 11.5 years, we 296 



found that moderate milk consumption (1-3 portions/week; 1 portion=250 ml) versus 297 

no consumption was associated with 28% lower risk of CVD mortality, 43% lower 298 

risk of IHD mortality and 23% lower risk of stroke mortality. However, those with 299 

high milk consumption (3+ portions/week) had 33% higher risk of total cancer 300 

mortality and about three-fold higher risk of esophagus cancer mortality. No 301 

significant association between moderate milk consumption and all-cause mortality 302 

was found. Our findings support potential benefits of milk consumption on CVD 303 

mortality. However, the potential detrimental effect on cancer mortality warrants 304 

attention and further investigation. 305 

 306 

We found that baseline milk consumption was cross-sectionally associated with lower 307 

systolic and diastolic blood pressure but higher total cholesterol, which was consistent 308 

with a prospective cohort study with 22.8-year follow-up showing that individuals 309 

with higher milk intake (>586 ml/day) had lower SBP than those who did not 310 

consume milk [27]. We also found that higher milk consumption was associated with 311 

lower triglycerides, which was supported by the existing evidence from randomized 312 

controlled trials [28, 29]. These results indicate that milk consumption may be 313 

beneficial for cardiovascular health. However, results of previous studies on the 314 

association between milk consumption and CVD mortality were inconsistent, with 315 

some studies from western populations showing a positive or null association [10, 14, 316 

15, 19], while studies in Asia with lower consumption than those in the West tended 317 



to show an inverse association [11, 12, 18]. A meta-analysis found the same 318 

difference on the association between milk consumption and fatal stroke, with the 319 

pooled RR for low-to-moderate (38 g/day) versus high (266 g/day) daily consumption 320 

being 0.82 (95% CI 0.75 to 0.90) in East Asian populations and 0.98 (95% CI 0.95 to 321 

1.01) in western populations [30]. In Chinese, a Singapore study showed that higher 322 

dairy product (median intake 193 g/d) intake was associated with a lower risk of 323 

stroke mortality, and the association was more pronounced in men (HR 0.71, 95% CI 324 

0.55 to 0.92) [17]. Our findings further support the inverse association of moderate 325 

milk consumption with stroke mortality (HR 0.77, 95% CI 0.63 to 0.93) in the East 326 

where milk and dairy product consumption was much lower.  327 

 328 

Previous prospective studies on the association of milk intake with cancer also 329 

showed mixed results [11, 14, 15, 18, 19]. Two of them found no association [11, 14], 330 

probably due to small sample size (N=2,275) [11] or short follow-up duration (mean 331 

6.3 years) [14]. The study from Sweden showed that higher intake (>600 g/day) was 332 

associated with a higher risk for cancer mortality in women only (HR 1.07, 95% CI 333 

1.02 to 1.11), but the reference group with <200 g/day milk intake would be classified 334 

to high intake according to our study [15]. A recent study from the US also showed 335 

that individuals with higher (≥480 ml/week) versus lower milk intake (<240 ml/month) 336 

had a higher risk of cancer mortality, with HR being 1.13 (95% CI 1.07 to 1.19) [19]. 337 

However, another study from Japan found a lower risk for cancer mortality in men for 338 



milk intake of 3-4 times/week versus never (HR 0.85, 95% CI 0.76 to 0.94) [18]. A 339 

meta-analysis of case-control studies found non-significant association between milk 340 

intake and esophagus cancer (pooled OR 0.93, 95% CI 0.74 to 1.16), but significant 341 

heterogeneity among studies was observed (I2=52.9%) [31]. However, an additional 342 

case-control study in the eastern Nebraska showed that a “high milk” dietary pattern 343 

was associated with a 2.5‐fold risk of esophageal cancer [32]. A meta-analysis of ten 344 

cohort studies showed an inverse association between milk intake and colorectal 345 

cancer (pooled RR 0.83, 95% CI 0.74–0.93) with low heterogeneity (I2=14%). But 346 

there was no substantial association between milk intake and colorectal cancer with 347 

milk intake of 200 g/day or below [33]. 348 

 349 

In our study, a non-significant negative association between milk consumption and 350 

all-cause mortality was found, which was notably due to the opposite directions of the 351 

associations with CVD and cancer. Our results were in line with four meta-analyses 352 

of cohort studies (pooled RR from 0.99 to 1.01) [14, 34-36] and three additional 353 

cohort studies not in these meta-analyses [10, 11, 37]. Notably, three of the 354 

meta-analyses [34-36] showed significant heterogeneity among studies (I2 from 70% 355 

to 97.4%), which could be due to a study including participants with very high level 356 

of milk consumption (10% women and 18% men with daily intake of >600 gram) 357 

[15]. This study and another recent study from the US both showed positive 358 

associations of milk intake with the risk of all-cause, CVD and cancer mortality [15, 359 



19]. The heterogeneity might also be due to the variation in milk intake patterns 360 

across different countries. For example, daily milk intake ranged from less than 200 361 

grams to more than 600 grams in the western populations [10, 15] but from less than 362 

42.4 grams to more than 82.6 grams in the Asia populations [12, 17]. Notably, the 363 

highest category of milk consumption in this US study was ≥480 ml/week [19], which 364 

was much lower than that in other western (>600 g/day) [10, 15] or Asian populations 365 

(>82.6 g/day) [12, 17]. Furthermore, different studies accounted for different 366 

confounding factors, which might have also biased the results and led to different 367 

estimates. Some studies adjusted for history of hypertension and diabetes [17, 18] and 368 

some did not account for any personal disease history [10, 15]. In addition, different 369 

sets of confounding factors and the same confounders with opposite directions of 370 

confounding might ravel effects on the association between milk consumption and 371 

outcomes. For example, individuals with higher levels of milk consumption would not 372 

be associated with socioeconomic position (SEP) because milk is cheap and wildly 373 

consumed in the west or high-income countries, whereas in low-to-middle income 374 

countries higher levels of milk consumption tends to be associated with higher SEP. 375 

Moreover, the consumption of milk or other dairy products was often accompanied by 376 

some specific dietary patterns in different populations. As high-quality diets 377 

(adherence to the dietary pattern with high scores) were inversely associated with 378 

risks of CVD [24-26] and some site-specific cancer, i.e., colorectal [38] and 379 

hepatocellular cancer [39], we additionally adjusted for three common dietary patterns 380 



in the results to minimize the confounding effects. Failure to account for SEP or 381 

related dietary patterns might lead to residual confounding [9, 10, 13-16, 37]. In our 382 

study, we found that participants who consumed milk had higher SEP, and those with 383 

moderate milk consumption had the lowest scores of three dietary patterns. Therefore, 384 

after comprehensively accounting for these confounding factors such as SEP factors 385 

and dietary patterns, our results should have been less confounded than previous 386 

studies.  387 

 388 

The exact mechanisms by which moderate milk consumption lead to a lower risk of 389 

CVD remain unclear. One possible explanation may be due to the potential beneficial 390 

effects on blood pressure [27]. Two meta-analyses of randomized trials on effects of 391 

lactotripeptides originating from milk showed a significant reduction in SBP and DBP, 392 

and such effects were mostly attributed to the inhibition of angiotensin converting 393 

enzyme [40, 41]. Moreover, milk and dairy products are rich in calcium, magnesium 394 

and potassium, which may be responsible for an antihypertensive effect [42-44]. High 395 

milk consumption might increase circulating concentrations of insulin-like growth 396 

factor (IGF)-I and IGF binding protein-3 which were associated with an increased risk 397 

of common cancers [45]. However, as the associations with cancer were modest in 398 

effect size and varied across organ sites [46, 47], further studies to confirm the results 399 

are necessary.  400 

 401 



This is the first prospective study in China mainland examining the association 402 

between milk consumption and risk of all-cause and cause-specific mortality. 403 

Mendelian randomization studies mostly showed no association of milk or dairy 404 

consumption with metabolic traits, ischemic heart disease or cancer [48-52]. However, 405 

the interpretation of such null Mendelian randomization studies warrants greater 406 

caution, given the high potential for false-negative findings due to very small 407 

proportion of variance explained by genetic instrumental variables in studies of milk 408 

consumption and the difficulties in verifying the restriction exclusion assumption. 409 

Moreover, we found no Mendelian randomization study examining the effects of milk 410 

intake on cardiovascular disease or cancer in Asian populations, which are of great 411 

heterogeneity in terms of genetic background and milk consumption patterns 412 

compared to the western populations. Thus our study provided important additional 413 

evidence that moderate milk consumption was associated with a lower risk of CVD 414 

mortality, but high milk consumption was associated with a higher risk of total cancer 415 

mortality in Chinese. Strengths of this study included the comprehensive collection of 416 

baseline information, a long duration of follow-up, and adjustment for multiple 417 

confounding factors and dietary patterns. Moreover, we focused on milk rather than 418 

whole dairy products since butter, cream, cheese or yogurt are rarely consumed in 419 

older Chinese people [21]. As other dairy products may have differential effects on 420 

CVD or cancer [9, 10, 37], our results on milk only would be less confounded by 421 

other dairy products. 422 



 423 

Our study had several limitations. Firstly, measurement errors during dietary 424 

assessments in large population-based cohort studies are inevitable and might have 425 

biased our results towards the null. Secondly, dietary intake was assessed only at 426 

one-time point, which might have changed during the long-term follow-up, although 427 

our previous study showed that dietary pattern in our older Chinese sample was 428 

relatively stable [53]. Thirdly, although we adjusted for multiple covariates, residual 429 

confounding could not be fully ruled out. Fourthly, our results may not be applicable 430 

to younger populations or other populations in the West.  431 

 432 

In conclusion, in our sample of Chinese with much lower milk consumption than 433 

those in the West, compared with no consumption, moderate milk consumption 434 

showed a lower risk of CVD mortality including IHD and stroke, but high milk 435 

consumption showed a higher risk of total cancer mortality. Given the observational 436 

study design, further studies are warranted to verify the differential effects of milk on 437 

CVD and cancer.   438 
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Table 1. Baseline characteristics by milk consumption groups in 18,214 participants of the Guangzhou Biobank Cohort Study from September 

2003 to May 2006. 

 Milk consumption, 1 portion=250 ml P 

0 1-3 portions/week 3+ portions/week 

Number of participants 12,670 2,669 2,875  

Sex, men, % 29.8 26.6 28.0 0.002 

Age, years, mean (CI) 62.8 (62.7, 62.9) 60.9 (60.7, 61.2) 62.6 (62.3, 62.8) <0.001 

Age group, years, %     

  <65 58.6 69.4 59.2  

  ≥65 41.4 30.7 40.8 <0.001 

Social-economic position     

Family income, CNY/year, %    



  <10,000 6.7 4.5 4.1  

  10,000-29,999 33.8 31.0 32.1  

  30,000-49,999 17.6 22.8 22.7  

  ≥50,000 12.1 18.2 19.9  

  Don’t know  29.8 23.5 21.2 <0.001 

Education, %     

  Primary or below 50.3 36.9 32.0  

  Secondary 42.2 53.1 53.6  

  College or above 7.5 10.0 14.4 <0.001 

Occupation, %     

  Manual  64.8 55.7 49.0  

  Non-manual  23.5 22.7 32.6  



  Others  11.7 21.6 18.4 <0.001 

Smoking status, %     

  Never  78.6 83.4 83.2  

  Former  10.0 8.0 9.9  

  Current  11.4 8.6 6.9 <0.001 

Physical activity, %     

  Inactive 8.1 10.4 7.5  

  Minimally active 46.1 52.2 49.1  

  Active 45.8 37.4 43.4 <0.001 

Alcohol use, %     

  Never  81.0 81.7 81.6  

  Former  2.7 2.3 2.3  



  Current  16.3 16.0 16.1 0.45 

BMI, kg/m2, %     

  ≤18.5 4.8 4.1 5.2  

  18.6-22.9 37.5 40.7 39.4  

  23–27.4  45.0 44.4 46.0  

  ≥27.5 12.7 10.8 9.4 <0.001 

Vegetable consumption†, g/day, %    

  ≤100   8.8 9.5 7.1  

  101-150 15.0 17.2 14.9  

  151–200 18.9 22.1 19.9  

  201–250 14.9 17.7 15.7  

  251-300 12.1 10.0 11.4  



  ≥301 30.3 23.4 31 <0.001 

Fruit consumption†, g/day, %    

  ≤50 24.0 17.8 14.3  

  51–100 22.1 22.9 19.4  

  101–150 19.8 21.6 19.9  

  151–200 14.1 15.3 17.1  

  201–250 8.4 9.5 11.1  

  ≥251 11.6 12.9 18.2 <0.001 

Nut consumption†, portions/week, %    

  None 60.6 54.5 54.5  

  1-3 26.1 30.8 26.7  

  3+ 13.3 14.7 18.8 <0.001 



Egg consumption†, times/week, (%)    

  0 23.1 17.3 16.8  

  1-2 57.5 64.3 54.7  

  ≥3 19.4 18.4 28.5 <0.001 

Energy, kcal/day, mean (CI) 1795.9 (1786.6, 1805.3) 1848.1 (1829.2, 1867.0) 1995.7 (1976.2, 2015.3) <0.001 

Nutrient intakes (energy-adjusted as appropriate)†, g/day, mean (CI)   

 Carbohydrates‡ 259.4 (257.8, 260.9) 259.2 (256.1, 262.3) 275.2 (272.1, 278.4) <0.001 

 Protein‡ 70.1 (69.7, 70.5) 73.4 (72.5, 74.2) 81.9 (81.0, 82.8) <0.001 

 Fat‡ 55.9 (55.5, 56.3) 60.3 (59.4, 61.2) 66.1 (65.2, 67) <0.001 

 Saturated fat‡ 9.1 (9.0, 9.2) 10.7 (10.5, 10.9) 13.7 (13.5, 13.9) <0.001 

 Monounsaturated fat‡ 16.7 (16.5, 16.8) 18.3 (17.9, 18.6) 19.7 (19.3, 20.0) <0.001 

 Polyunsaturated fat‡ 12.7 (12.5, 12.8) 13.3 (13.0, 13.7) 14.3 (13.9, 14.6) <0.001 



 Fiber‡ 12.9 (12.8, 13.0) 12.6 (12.4, 12.9) 14.8 (14.5, 15.1) <0.001 

 Cholesterol‡ 141.5 (139.7, 143.4) 156.9 (153.8, 159.9) 177.2 (174.3, 180.2) <0.001 

aMED diet score, mean (CI) 4.7 (4.6, 4.7) 4.6 (4.5, 4.6) 4.6 (4.6, 4.7) 0.003 

DASH diet score, mean (CI) 23.2 (23.2, 23.3) 23.0 (22.9, 23.2) 23.9 (23.8, 24.1) <0.001 

aHEI-2010 score, mean (CI) 54.4 (54.3, 54.5) 54.1 (53.8, 54.4) 55 (54.7, 55.3) <0.001 

Self-rated health, % good 85.4 85.6 85.0 0.80 

Diabetes, % yes 12.8 11.9 15.0 0.001 

Hypertension, % yes 27.9 27.5 26.9 0.54 

Hyperlipidemia, % yes 8.6 10.3 10.1 0.003 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; BMR, basal metabolic rate; CI, confidence interval; 

DASH, Dietary Approaches to Stop Hypertension. 

Note: one dollar almost equals to 7 CNY.  

†: 18,707 participants with data on daily dietary energy intake. 



‡: Energy-adjusted mean and 95% confidence interval (CI). 

  



Table 2. Regression coefficients (βs) and 95% confidence intervals (CIs) of cardiovascular risk factors by baseline milk consumption in 18,214 

participants based on information collected from September 2003 to May 2006. 

 Milk consumption, 1 portion=250 ml P for 

trend 0 1-3 portions/week 3+ portions/week 

Systolic blood pressure, mmHg     

Model 1 Reference (0) -4.03 (-4.95, -3.11)***  -3.85 (-4.75, -2.96)***  <0.001 

Model 2 Reference (0) -1.84 (-2.73, -0.96)***  -2.93 (-3.79, -2.07)***  <0.001 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) -1.88 (-2.77, -0.99)***  -2.99 (-3.87, -2.12)***  <0.001 

 DASH diet score Reference (0) -1.89 (-2.77, -1.00)***  -3.09 (-3.96, -2.22)***  <0.001 

 aHEI-2010 score Reference (0) -1.88 (-2.77, -0.99)***  -3.09 (-3.96, -2.21)***  <0.001 

Diastolic blood pressure, mmHg      



Model 1 Reference (0) -1.56 (-2.04, -1.09)***  -2.09 (-2.55, -1.64)***  <0.001 

Model 2 Reference (0) -1.08 (-1.53, -0.64)***  -1.60 (-2.04, -1.17)***  <0.001 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) -1.09 (-1.54, -0.65)***  -1.65 (-2.09, -1.21)***  <0.001 

 DASH diet score Reference (0) -1.10 (-1.55, -0.65)***  -1.68 (-2.12, -1.24)***  <0.001 

 aHEI-2010 score Reference (0) -1.10 (-1.55, -0.65)***  -1.71 (-2.15, -1.27)***  <0.001 

LDL-cholesterol, mmol/l     

Model 1 Reference (0) 0.13 (0.1, 0.16)***  0.09 (0.07, 0.12)***  <0.001 

Model 2 Reference (0) 0.09 (0.06, 0.12)***  0.07 (0.04, 0.10)***  <0.001 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) 0.09 (0.06, 0.12)***  0.07 (0.04, 0.10)***  <0.001 

 DASH diet score Reference (0) 0.09 (0.06, 0.12)***  0.08 (0.05, 0.10)***  <0.001 



 aHEI-2010 score Reference (0) 0.09 (0.06, 0.12)***  0.07 (0.05, 0.12)***  <0.001 

HDL-cholesterol, mmol/l     

Model 1 Reference (0) 0.02 (-0.001, 0.03) 0.02 (0.01, 0.04)**  0.002 

Model 2 Reference (0) 0.01 (-0.004, 0.03) 0.02 (-0.001, 0.03) 0.03 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) 0.01 (-0.002, 0.03) 0.02 (0.01, 0.04)* 0.005 

 DASH diet score Reference (0) 0.01 (-0.003, 0.03) 0.02 (0.01, 0.04)**  0.004 

 aHEI-2010 score Reference (0) 0.02 (-0.002, 0.03) 0.02 (0.004, 0.04)* 0.007 

Triglycerides, mmol/l     

Model 1 Reference (0) -0.10 (-0.15, -0.05)***  -0.10 (-0.15, -0.05)***  <0.001 

Model 2 Reference (0) -0.10 (-0.16, -0.05)***  -0.09 (-0.14, -0.04)**  <0.001 

Model 3 plus dietary patterns     



 aMED diet score Reference (0) -0.11 (-0.16, -0.06)***  -0.09 (-0.14, -0.04)***  <0.001 

 DASH diet score Reference (0) -0.11 (-0.16,-0.06)***  -0.09 (-0.14, -0.04)***  <0.001 

 aHEI-2010 score Reference (0) -0.11 (-0.16,-0.05)***  -0.09 (-0.14, -0.04)***  <0.001 

Total cholesterol, mmol/l     

Model 1 Reference (0) 0.11 (0.06, 0.16)***  0.09 (0.04, 0.14)***  <0.001 

Model 2 Reference (0) 0.07 (0.02 ,0.12)**  0.07 (0.02, 0.11)**  0.001 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) 0.08 (0.03, 0.12)**  0.07 (0.03, 0.12)**  <0.001 

 DASH diet score Reference (0) 0.07 (0.02, 0.12)**  0.08 (0.03, 0.12)**  <0.001 

 aHEI-2010 score Reference (0) 0.07 (0.02, 0.12)**  0.07 (0.02, 0.12)**  0.001 

Fasting glucose, mmol/l     

Model 1 Reference (0) -0.19 (-0.26, -0.12)***  -0.003 (-0.07, 0.07) 0.10 



Model 2 Reference (0) -0.11 (-0.18, -0.03)**  0.04 (-0.03, 0.11) 0.02 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) -0.10 (-0.17, -0.03)**  0.05 (-0.02, 0.13) 0.02 

 DASH diet score Reference (0) -0.10 (-0.18, -0.03)**  0.04 (-0.02, 0.12) 0.01 

 aHEI-2010 score Reference (0) -0.11 (-0.19, -0.04)**  0.05 (-0.03, 0.12) 0.01 

Body mass index, kg/m2     

Model 1 Reference (0) -0.14 (-0.28, -0.004)* -0.30 (-0.43, -0.16)***  <0.001 

Model 2 Reference (0) -0.17 (-0.30, -0.03)* -0.26 (-0.39, -0.13)***  <0.001 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) -0.17 (-0.30, -0.03)* -0.28 (-0.41, -0.15)***  <0.001 

 DASH diet score Reference (0) -0.18 (-0.31, -0.04)* -0.30 (-0.43, -0.17)***  <0.001 

 aHEI-2010 score Reference (0) -0.18 (-0.31, -0.04)* -0.31 (-0.45, -0.18)***  <0.001 



Waist circumference, cm     

Model 1 Reference (0) -1.58 (-1.95, -1.21)***  -1.58 (-1.94, -1.22)***  <0.001 

Model 2 Reference (0) -0.92 (-1.28, -0.57)***  -1.23 (-1.58, -0.88)***  <0.001 

Model 3 plus dietary patterns     

 aMED diet score Reference (0) -0.92 (-1.27, -0.56)***  -1.30 (-1.66, -0.95)***  <0.001 

 DASH diet score Reference (0) -0.95 (-1.31, -0.60)***  -1.34 (-1.69, -1.00)***  <0.001 

 aHEI-2010 score Reference (0) -0.97 (-1.33, -0.62)***  -1.37 (-1.72, -1.02)***  <0.001 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; DASH, Dietary Approaches to Stop Hypertension; 

LDL, low density lipoprotein; HDL, high density lipoprotein. 

Model 1: Crude model. 

Model 2: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension and hyperlipidemia, as appropriate. 

Model 3: Additionally adjusted for daily dietary energy intake. 



*: P<0.05; **: P<0.01; ***: P<0.001 

  



Figure 1. (A) Associations between milk consumption and all-cause, CVD and cancer 

mortality; (B) Associations between milk consumption and cause-specific death of 

CVD and cancer. The HRs and 95% CIs above were adjusted for sex, age, family 

income, education, occupation, smoking status, alcohol use, physical activity, body 

mass index, self-rated health, diabetes, hypertension and hyperlipidemia, daily dietary 

energy intake and dietary quality (aHEI-2010 score). One portion of milk 

consumption was equal to 250 ml; unit of mortality rate was per 10,000 person-years.  

  



A B



Figure 2. Restricted cubic spline plots to assess associations between milk 

consumption and mortality. (A) All-cause mortality; (B) Total cancer mortality; (C) 

Esophagus cancer mortality; (D) CVD mortality; (E) IHD mortality; (F)Stroke 

mortality. The HRs and 95% CIs above were adjusted for sex, age, family income, 

education, occupation, smoking status, alcohol use, physical activity, body mass index, 

self-rated health, diabetes, hypertension and hyperlipidemia, daily dietary energy 

intake and dietary quality (aHEI-2010 score).  

  



 



Table 3. Adjusted hazards ratios (HRs)† and 95% confidence interval (CIs) of CVD mortality related to milk consumption stratified by selected 

baseline characteristics. 

   Milk consumption, 1 portion=250 ml P value for 

interaction    0 1-3 portions/week 3+ portions/week 

Sex     

 Male Reference (1) 0.58 (0.39, 0.87) 0.94 (0.70, 1.27)  

 Female Reference (1) 0.87 (0.64, 1.17) 0.88 (0.67, 1.15) 0.31 

Age group, years      

 <65 Reference (1) 0.52 (0.32, 0.84)**  0.46 (0.27, 0.77)**   

 ≥65 Reference (1) 0.82 (0.63, 1.09) 1.06 (0.85, 1.32) <0.01 

Education     

 Primary or below Reference (1) 0.69 (0.50, 0.97)* 0.96 (0.71, 1.29)  



 Secondary or above Reference (1) 0.68 (0.48, 0.97)* 0.98 (0.75, 1.28) 0.11 

Smoking status      

 Never  Reference (1) 0.81 (0.61, 1.07) 1.00 (0.79, 1.26)  

 Ever  Reference (1) 0.60 (0.38, 0.95)* 0.70 (0.47, 1.04) 0.27 

Alcohol use      

 Never  Reference (1) 0.76 (0.58, 0.99)* 0.87 (0.69, 1.09)  

 Ever  Reference (1) 0.64 (0.37, 1.11) 1.05 (0.68, 1.61) 0.63 

Physical activity     

 Inactive or minimally active Reference (1) 0.82 (0.60, 1.11) 0.99 (0.76, 1.28)  

 Active Reference (1) 0.62 (0.42, 0.91)* 0.81 (0.60, 1.10) 0.36 

BMI, kg/m2     

 <25 Reference (1) 0.74 (0.54, 1.00) 0.94 (0.73, 1.21)  



 ≥25 Reference (1) 0.71 (0.49, 1.05) 0.85 (0.61, 1.18) 0.80 

Self-rated health     

 Good  Reference (1) 0.79 (0.61, 1.03) 0.97 (0.78, 1.20)  

 Poor Reference (1) 0.50 (0.27, 0.93)* 0.64 (0.38, 1.07) 0.22 

History of diabetes     

 Yes  Reference (1) 0.50 (0.28, 0.91)* 1.11 (0.76, 1.63)  

 No  Reference (1) 0.79 (0.61, 1.02) 0.84 (0.66, 1.06) 0.19 

History of hypertension     

 Yes  Reference (1) 0.90 (0.62, 1.30) 0.81 (0.57, 1.15)  

 No  Reference (1) 0.64 (0.47, 0.87)**  0.96 (0.75, 1.23) 0.19 

History of hyperlipidemia     

 Yes  Reference (1) 0.61 (0.30, 1.25) 0.64 (0.32, 1.27)  



 No  Reference (1) 0.74 (0.57, 0.95)* 0.94 (0.76, 1.16) 0.71 

aHEI-2010 score     

 < median Reference (1) 0.65 (0.46, 0.91)* 0.95 (0.72, 1.26)  

 ≥ median Reference (1) 0.84 (0.60, 1.18) 0.87 (0.65, 1.16) 0.56 

Abbreviations: aHEI, alternate Healthy Eating Index. 

†: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated health, 

diabetes, hypertension, hyperlipidemia and aHEI-2010 score respectively. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Figure 1. Flowchart showing selection of participants included in the main analysis from Guangzhou Biobank Cohort Study 

    

Excluded: 
Individuals in phase 3 N=9,970

Duplicate information  N=88;
Missing information on energy intake N=38;
Nonsensical milk consumption (>45 portions/week)  N=1;
Self-reported CVD history N=1825;
Loss to follow-up with unknown vital status N=382.

Sensitivity analysis: excluding deaths within first 2 years  N=146

Participants in Phase 1-3 (2003-2008) from baseline of GBCS  N=30,518

Participants included for main analysis  N=18,214

Participants in Phase 1-2 (2003-2006) from baseline of GBCS  N= 20,548



Supplementary Table 1. ICD-10 codes for deaths of cardiovascular disease and 

cancer. 

Causes of deaths ICD-10 

Cardiovascular disease  I00-I25, I28-I99 

Ischemic heart disease  I20-I25 

Stroke I60-I69 

Ischemic stroke or hemorrhagic stroke I61, I63 

Ischemic heart disease or ischemic stroke I20-I25, I63 

Cancer C-codes 

Lung caner C34 

Liver cancer C22 

Gastrointestinal cancer C16 

Colorectal and anal caner C18-C19, C20-21 

Esophagus cancer C15 

 

  



Supplementary Table 2. Scoring standards for each component of the aMED, DASH and aHEI-2010. 

Component aMED1  DASH2  aHEI-20103 

Minimum DPS (0) Maximum DPS 

(1)  

 Minimum DPS 

(1)  

Maximum DPS 

(5)  

 Minimum 

DPS (0)  

Maximum 

DPS (10)  

Vegetables, servings/day4 Less than median  Median or greater   Lowest quintile  Highest quintile  0 ≥5 

Fruits, servings /day5  Less than median  Median or greater   Lowest quintile  Highest quintile  0 ≥4 

Nuts, servings /day6  Less than median  Median or greater   - -  - - 

Legumes, servings/day7  Less than median  Median or greater   - -  - - 

Whole grains, servings/day8 Less than median  Median or greater   Lowest quintile  Highest quintile  0 5 

Fish, servings/day7 Less than median  Median or greater   - -  - - 

Red and processed meat, 

servings/day9 

Median or greater Less than median  Highest quintile Lowest quintile  ≥1.5 0 



Alcohol, drinks/day10 lower or greater 5-15  - -  ≥3 0.5-1.5 

Ratio11 Less than median  Median or greater   - -  - - 

Nuts and legumes, 

servings/day12 

- -  Lowest quintile  Highest quintile  0 ≥1 

Sweetened beverages, 

servings/day13 

- -  Highest quintile Lowest quintile  ≥1 0 

Low-fat dairy, servings/day14 - -  Lowest quintile  Highest quintile  - - 

Trans-fat, % of energy15 - -  - -  ≥4 ≤0.5 

Long-chain (n-3) fats, mg/day  - -  - -  0 250 

Polyunsaturated fat, % of 

energy 

- -  - -  ≤2 ≥10 

Sodium, mg/day - -  Highest quintile Lowest quintile  Highest Lowest 



decile decile 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; DASH; Dietary Approaches to Stop Hypertension; 

DPS, dietary pattern score. 

1 aMED, nine components included vegetables (excluding potatoes), fruits, nuts, whole grains, legumes, fish, ratio of monounsaturated to 

saturated fat, red and processed meats, and alcohol. Participants with intake above the median intake received 1 point. Red and processed meat 

consumption below the median received 1 point. We assigned 1 point for alcohol intake between 5 and 15 g/d. This represents approximately 

12-oz can of regular beer, 5 oz of wine, or 1.5 oz of liquor. The possible score range for aMED was 0 to 9, with a higher score representing 

closer resemblance to the Mediterranean diet [24].  

2 DASH, eight components, for intake of fruits (all fruits and fruit juices), vegetables (all vegetables except potatoes and legumes), nuts and 

legumes (nuts and peanut butter, dried beans, peas and tofu), whole grains (brown rice, dark breads, cooked cereal, whole grain cereal, other 

grains, popcorn, wheat germ and bran), low-fat dairy (skim milk, yogurt and cottage cheese), the lowest quintile was assigned 1 point and the 

highest quintile was assigned 5 points. For intake of sodium (sum of sodium content of all foods in FFQ), sweetened beverages (carbonated and 

noncarbonated sweetened beverages), and red and processed meats (beef, pork, lamb, deli meats, organ meats, hot dogs and bacon), the lowest 



quintile was assigned 5 points and the highest quintile was assigned 1 point. Total DASH score ranged from 8 to 40 [25]. 

3 aHEI-2010, eleven components included vegetables (excluding potatoes), fruits (excluding fruit juice), whole grains (excluding refined grains), 

sweetened beverages (including soda and fruit drinks), nuts and legumes, red and processed meats, trans fat, long-chain (n-3) fats, 

polyunsaturated fat, sodium and alcohol. Intermediate intakes were scored proportionately between 0 and 10. Nondrinkers received a score of 

2.5 points. All aHEI-2010 components were scored from 0 (worst) to 10 (best), and the total aHEI-2010 score ranged from 0 (non-adherence) to 

110 (perfect adherence) [26].  

4 For aMED and DASH, one serving of vegetable is 50 g; for aHEI-2010, one serving is 0.5 cup of vegetables or 1 cup of green leafy vegetables 

(1 cup = 236.59 g). 

5 For aMED and DASH, one serving of fruit is 50 g; for aHEI-2010, one serving is 1 medium piece of fruit or 0.5 cup of berries (1 cup = 236.59 

g). 

6 For aMED, one serving of nut is 25 g. 

7 For aMED, one serving of legume or fish is 50 g. 

8 For aMED and DASH, one serving is 200 g wheat noodle or 200 g porridge or 25 g com flakes or 50 g whole wheat bread; for aHEI-2010, one 



serving is 16 g wheat noodle or porridge or com flakes or whole wheat bread [54].  

9 For aMED and DASH, one serving is 50 g red meat or 25 g processed meat; for aHEI-2010, one serving is 4 oz of unprocessed meat or 1.5 oz 

of processed meat (1oz = 28.35 g). 

10 For aMED, one drink is 1 g ethanol; for aHEI-2010, one drink is 2 oz of ethanol (1 oz = 28.35 g). 

11 Monounsaturated to saturated fat ratio. 

12 For DASH, one serving is 25 g nut or 50 g legume; for aHEI-2010, one serving is 1 oz (1 oz = 28.35 g) of nuts or 1 tablespoon (15 mL) of 

peanut butter.  

13 One serving of sweetened beverage is 250 ml.  

14 One serving of low-fat dairy is 250 ml skim liquid milk or 7 g dried skimmed milk or 150 g low-fat yurt or 20 g cheese. 

15 The major source of dietary trans-fat was vegetable edible oils (content: 0.86 g/100g), milk and yogurt (0.16 g/100g), mutton and beef (0.3 

g/100g), bakery foods (0.41 g/100g), fast foods (0.11 g/100g), fried noodle (0.31 g/100g), snacks (0.24 g/100g), chocolate and candy (0.89 

g/100g), ice creams (0.09 g/100g), poultry and products (0.16 g/100g), margarine (0.86 g/100g), condiments (0.35 g/100g), puffing foods (0.16 

g/100g), pork products (0.04 g/100g) and solid beverages (0.25 g/100g) [55].  



Supplementary Table 3. Correlation coefficients R among milk consumption and 

total scores for aMED, DASH, aHEI-2010 in the Guangzhou Biobank Cohort Study. 

 Milk  aMED DASH aHEI-2010 

Milk  1.00    

aMED -0.02**  1.00   

DASH 0.05***  0.55***  1.00  

aHEI-2010 0.02**  0.58***  0.72***  1.00 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating 

Index; DASH, Dietary Approaches to Stop Hypertension. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 4. Adjusted hazards ratios (HRs) and 95% confidence interval (CIs) of mortality from all-cause, cardiovascular disease 

and cancer by baseline milk consumption in 18,214 participants in 2003-2006 and followed up until December 2017. 

   Milk consumption, 1 portion=250 ml P for trend 

   0 1-3 portions/week 3+ portions/week 

Person-years 155,144 32,075 34,901  

All-cause       

No. of deaths 1,979 304 414  

Mortality rate, per 10,000 person-year 127.6 94.8 118.6  

Model 1 Reference (1) 0.76 (0.68, 0.86)***  0.94 (0.85, 1.05) 0.02 

Model 2 Reference (1) 0.93 (0.82, 1.05) 1.03 (0.93, 1.15) 0.83 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.92 (0.82, 1.05) 1.02 (0.91, 1.14) 0.93 



 DASH diet score Reference (1) 0.92 (0.82, 1.05) 1.03 (0.92, 1.15) 0.92 

 aHEI-2010 score Reference (1) 0.92 (0.81, 1.04) 1.02 (0.91, 1.14) 0.98 

Cardiovascular disease     

No. of deaths 713 78 126  

Mortality rate, per 10,000 person-year 46.0 24.3 36.1  

Model 1 Reference (1) 0.55 (0.44, 0.70)***  0.80 (0.66, 0.97)* <0.01 

Model 2 Reference (1) 0.72 (0.57, 0.91)**  0.88 (0.72, 1.07) 0.05 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.72 (0.57, 0.91)**  0.87 (0.72, 1.06) 0.04 

 DASH diet score Reference (1) 0.72 (0.57, 0.91)**  0.87 (0.71, 1.06) 0.04 

 aHEI-2010 score Reference (1) 0.72 (0.57, 0.92)**  0.88 (0.72, 1.07) 0.05 

Cancer     



No. of deaths 702 133 194  

Mortality rate, per 10,000 person-year 45.2 41.5 55.6  

Model 1 Reference (1) 0.93 (0.77, 1.11) 1.24 (1.05, 1.45)**  0.03 

Model 2 Reference (1) 1.08 (0.89, 1.32) 1.36 (1.16, 1.61)***  <0.01 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 1.08 (0.89, 1.31) 1.34 (1.13, 1.58)**  <0.01 

 DASH diet score Reference (1) 1.08 (0.89, 1.31) 1.35 (1.14, 1.59)**  <0.01 

 aHEI-2010 score Reference (1) 1.07 (0.88, 1.30) 1.33 (1.12, 1.57)**  <0.01 

Excluding deaths within first 2 years     

Person-years 155,020 32,048 34,877  

All-cause       

No. of deaths 1875 281 394  



Mortality rate, per 10,000 person-year 121.0 87.7 113.0  

Model 1 Reference (1) 0.75 (0.66, 0.85)***  0.95 (0.85, 1.06) 0.02 

Model 2 Reference (1) 0.91 (0.80, 1.03) 1.04 (0.93, 1.16) 0.81 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.91 (0.80, 1.03) 1.03 (0.91, 1.15) 0.98 

 DASH diet score Reference (1) 0.91 (0.80, 1.03) 1.04 (0.93, 1.16) 0.86 

 aHEI-2010 score Reference (1) 0.90 (0.79, 1.03) 1.03 (0.92, 1.16) 0.95 

Cardiovascular disease     

No. of deaths 687 74 124  

Mortality rate, per 10,000 person-year 44.3 23.1 35.6  

Model 1 Reference (1) 0.54 (0.43, 0.69)***  0.82 (0.68, 0.99)* <0.01 

Model 2 Reference (1) 0.71 (0.55, 0.90)**  0.90 (0.74, 1.09) 0.07 



Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.71 (0.55, 0.90)**  0.89 (0.73, 1.09) 0.06 

 DASH diet score Reference (1) 0.70 (0.55, 0.90)**  0.89 (0.73, 1.08) 0.06 

 aHEI-2010 score Reference (1) 0.71 (0.56, 0.91)**  0.90 (0.73, 1.10) 0.08 

Cancer      

No. of deaths 662 123 179  

Mortality rate, per 10,000 person-year 42.7 38.4 51.3  

Model 1 Reference (1) 0.91 (0.75, 1.10) 1.21 (1.03, 1.43)* 0.08 

Model 2 Reference (1) 1.06 (0.87, 1.29) 1.34 (1.13, 1.58)**  <0.01 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 1.06 (0.87, 1.29) 1.32 (1.11, 1.57)**  <0.01 

 DASH diet score Reference (1) 1.05 (0.86, 1.29) 1.33 (1.12, 1.58)**  <0.01 



 aHEI-2010 score Reference (1) 1.04 (0.85, 1.27) 1.31 (1.10, 1.56)**  <0.01 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; DASH, Dietary Approaches to Stop Hypertension. 

Model 1: Crude model. 

Model 2: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension and hyperlipidemia, as appropriate. 

Model 3: Additionally adjusted for daily dietary energy intake. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 5. Adjusted hazards ratios (HRs) and 95% confidence interval (CIs) of cause-specific death of cardiovascular disease by 

baseline milk consumption in 18,214 participants in 2003-2006 and followed up until December 2017. 

 Milk consumption, 1 portion=250 ml P for trend 

0 1-3 portions/week 3+ portions/week 

Person-years 155,144 32,075 34,901  

Ischemic heart disease       

No. of deaths 315 28 54  

Mortality rate, per 10,000 person-year 20.3 8.7 15.5  

Model 1 Reference (1) 0.45 (0.30, 0.66)***  0.78 (0.58, 1.04) <0.01 

Model 2 Reference (1) 0.56 (0.38, 0.84)**  0.86 (0.64, 1.16) 0.08 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.57 (0.38, 0.84)**  0.86 (0.64, 1.16) 0.09 



 DASH diet score Reference (1) 0.56 (0.38, 0.83)**  0.85 (0.63, 1.15) 0.07 

 aHEI-2010 score Reference (1) 0.57 (0.38, 0.85)**  0.87 (0.64, 1.17) 0.10 

All Stroke     

No. of deaths 294 29 51  

Mortality rate, per 10,000 person-year 19.0 9.0 14.6  

Model 1 Reference (1) 0.69 (0.57, 0.84)***  0.92 (0.81, 1.06) 0.01 

Model 2 Reference (1) 0.78 (0.64, 0.94)**  0.95 (0.83, 1.10) 0.09 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.78 (0.64, 0.94)**  0.96 (0.83, 1.10) 0.10 

 DASH diet score Reference (1) 0.78 (0.64, 0.94)**  0.96 (0.83, 1.10) 0.10 

 aHEI-2010 score Reference (1) 0.77 (0.63, 0.94)**  0.95 (0.82, 1.10) 0.10 

Ischemic stroke/hemorrhagic stroke     



No. of deaths 163 15 30  

Mortality rate, per 10,000 person-year 10.5 4.7 8.6  

Model 1 Reference (1) 0.65 (0.49, 0.85)**  0.97 (0.81, 1.16) 0.08 

Model 2 Reference (1) 0.73 (0.55, 0.96)* 1.00 (0.83, 1.20) 0.28 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.73 (0.56, 0.97)* 1.01 (0.84, 1.21) 0.32 

 DASH diet score Reference (1) 0.73 (0.55, 0.97)* 1.00 (0.83, 1.20) 0.25 

 aHEI-2010 score Reference (1) 0.74 (0.56, 0.98)* 1.00 (0.83, 1.21) 0.30 

Ischemic heart disease/ischemic stroke     

No. of deaths 402 38 68  

Mortality rate, per 10,000 person-year 25.9 11.8 19.5  

Model 1 Reference (1) 0.47 (0.34, 0.66)***  0.76 (0.59, 0.99)* <0.01 



Model 2 Reference (1) 0.60 (0.43, 0.85)**  0.83 (0.64, 1.08) 0.03 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.61 (0.43, 0.86)**  0.84 (0.64, 1.09) 0.04 

 DASH diet score Reference (1) 0.60 (0.43, 0.85)**  0.82 (0.63, 1.07) 0.03 

 aHEI-2010 score Reference (1) 0.62 (0.44, 0.87)**  0.84 (0.64, 1.10) 0.05 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; DASH, Dietary Approaches to Stop Hypertension. 

Model 1: Crude model. 

Model 2: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension and hyperlipidemia, as appropriate. 

Model 3: Additionally adjusted for daily dietary energy intake. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 6. Adjusted hazards ratios (HRs) and 95% confidence interval (CIs) of top five cause-specific death of cancer by baseline 

milk consumption in 18,214 participants in 2003-2006 and followed up until December 2017. 

 Milk consumption, 1 portion=250 ml P for trend 

0 1-3 portions/week 3+ portions/week 

Person-years 155,144 32,075 34,901  

Lung cancer       

No. of deaths 251 40 52  

Mortality rate, per 10,000 person-year 16.2 12.5 14.9  

Model 1 Reference (1) 0.77 (0.55, 1.08) 0.92 (0.68, 1.24) 0.35 

Model 2 Reference (1) 0.90 (0.63, 1.29) 1.10 (0.81, 1.49) 0.71 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.90 (0.63, 1.29) 1.07 (0.78, 1.46) 0.84 



 DASH diet score Reference (1) 0.88 (0.61, 1.27) 1.11 (0.81, 1.52) 0.69 

 aHEI-2010 score Reference (1) 0.88 (0.62, 1.27) 1.08 (0.79, 1.48) 0.81 

Liver cancer     

No. of deaths 93 13 24  

Mortality rate, per 10,000 person-year 6.0 4.1 6.9  

Model 1 Reference (1) 0.68 (0.38, 1.22) 1.15 (0.73, 1.80) 0.86 

Model 2 Reference (1) 0.91 (0.51, 1.64) 1.22 (0.76, 1.97) 0.50 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.93 (0.51, 1.67) 1.27 (0.78, 2.06) 0.42 

 DASH diet score Reference (1) 0.91 (0.51, 1.65) 1.21 (0.75, 1.96) 0.53 

 aHEI-2010 score Reference (1) 0.91 (0.50, 1.64) 1.18 (0.72, 1.93) 0.60 

Gastrointestinal Cancer     



No. of deaths 39 3 12  

Mortality rate, per 10,000 person-year 2.5 0.9 3.4  

Model 1 Reference (1) 0.37 (0.12, 1.21) 1.37 (0.72, 2.63) 0.67 

Model 2 Reference (1) 0.45 (0.14, 1.47) 1.53 (0.78, 2.97) 0.42 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.44 (0.13, 1.43) 1.43 (0.73, 2.80) 0.55 

 DASH diet score Reference (1) 0.44 (0.14, 1.43) 1.43 (0.73, 2.81) 0.54 

 aHEI-2010 score Reference (1) 0.43 (0.13, 1.42) 1.42 (0.72, 2.78) 0.56 

Colorectal and anal cancer     

No. of deaths 90 25 21  

Mortality rate, per 10,000 person-year 5.8 7.8 6.0  

Model 1 Reference (1) 1.36 (0.87, 2.12) 1.04 (0.65, 1.68) 0.57 



Model 2 Reference (1) 1.59 (1.01, 2.52) 1.14 (0.70, 1.86) 0.30 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 1.58 (1.00, 2.51) 1.14 (0.70, 1.86) 0.32 

 DASH diet score Reference (1) 1.59 (1.00, 2.51) 1.14 (0.70, 1.87) 0.30 

 aHEI-2010 score Reference (1) 1.59 (1.00, 2.52) 1.15 (0.71, 1.88) 0.29 

Esophagus cancer     

No. of deaths 14 2 7  

Mortality rate, per 10,000 person-year 0.9 0.6 2  

Model 1 Reference (1) 0.69 (0.16, 3.02) 2.21 (0.89, 5.48) 0.14 

Model 2 Reference (1) 0.83 (0.19, 3.73) 2.85 (1.11, 7.29)* 0.05 

Model 3 plus dietary patterns     

 aMED diet score Reference (1) 0.91 (0.20, 4.13) 3.23 (1.22, 8.57)* 0.03 



 DASH diet score Reference (1) 0.83 (0.19, 3.72) 2.87 (1.10, 7.48)* 0.05 

 aHEI-2010 score Reference (1) 0.90 (0.20, 4.09) 3.20 (1.21, 8.43)* 0.03 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; DASH, Dietary Approaches to Stop Hypertension. 

Model 1: Crude model. 

Model 2: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension and hyperlipidemia, as appropriate. 

Model 3: Additionally adjusted for daily dietary energy intake. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 7. Adjusted hazards ratios (HRs)† and 95% confidence interval (CIs) of all-cause mortality related to milk consumption 

stratified by selected baseline characteristics. 

 Milk consumption, 1 portion=250 ml P value for 

interaction 0 1-3 portions/week 3+ portions/week 

Sex     

 Male  Reference (1) 0.92 (0.77, 1.11) 1.01 (0.85, 1.20)  

 Female Reference (1) 0.95 (0.81, 1.13) 1.08 (0.93, 1.26) 0.54 

Age group, years      

 <65 Reference (1) 0.95 (0.78, 1.17) 0.98 (0.79, 1.21)  

 ≥65 Reference (1) 0.92 (0.79, 1.08) 1.07 (0.94, 1.22) 0.76 

Education     

 Primary or below Reference (1) 0.94 (0.79, 1.12) 1.12 (0.94, 1.32)  



 Secondary or above Reference (1) 0.86 (0.72, 1.03) 1.09 (0.94, 1.27) 0.58 

Smoking status      

 Never  Reference (1) 0.96 (0.82, 1.12) 1.11 (0.97, 1.26)  

 Ever  Reference (1) 0.91 (0.74, 1.13) 0.92 (0.75, 1.13) 0.30 

Alcohol use      

 Never  Reference (1) 0.94 (0.82, 1.08) 1.02 (0.90, 1.16)  

 Ever  Reference (1) 0.93 (0.72, 1.21) 1.15 (0.91, 1.45) 0.79 

Physical activity     

 Inactive or minimally active Reference (1) 0.94 (0.80, 1.11) 1.06 (0.92, 1.23)  

 Active Reference (1) 0.93 (0.76, 1.13) 1.02 (0.86, 1.21) 0.96 

BMI, kg/m2     

 <25 Reference (1) 0.87 (0.74, 1.02) 1.05 (0.91, 1.20)  



 ≥25 Reference (1) 1.05 (0.86, 1.28) 1.05 (0.87, 1.26) 0.33 

Self-rated health     

 Good  Reference (1) 0.97 (0.84, 1.11) 1.09 (0.96, 1.23)  

 Poor Reference (1) 0.82 (0.61, 1.10) 0.87 (0.67, 1.15) 0.48 

History of diabetes     

 Yes  Reference (1) 0.81 (0.60, 1.10) 1.26 (1.01, 1.58)*  

 No  Reference (1) 0.96 (0.84, 1.10) 0.99 (0.87, 1.12) 0.07 

History of hypertension     

 Yes  Reference (1) 1.04 (0.82, 1.30) 1.00 (0.81, 1.23)  

 No  Reference (1) 0.90 (0.77, 1.04) 1.07 (0.94, 1.22) 0.34 

History of hyperlipidemia     

 Yes  Reference (1) 0.69 (0.44, 1.09) 0.84 (0.56, 1.26)  



 No  Reference (1) 0.96 (0.84, 1.10) 1.07 (0.95, 1.20) 0.35 

aHEI-2010 score     

 < median Reference (1) 0.85 (0.71, 1.01) 1.10 (0.94, 1.28)  

 ≥ median Reference (1) 1.05 (0.88, 1.25) 1.01 (0.86, 1.19) <0.01 

Abbreviations: aHEI, alternate Healthy Eating Index. 

†: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated health, 

diabetes, hypertension, hyperlipidemia and aHEI-2010 score respectively. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 8. Adjusted hazards ratios (HRs)† and 95% confidence interval (CIs) of cancer mortality by baseline milk consumption 

stratified by selected baseline characteristics. 

 Milk consumption, 1 portion=250 ml P value for 

interaction 0 1-3 portions/week 3+ portions/week 

Sex     

 Male  Reference (1) 1.10 (0.83, 1.46) 1.24 (0.96, 1.60)  

 Female Reference (1) 1.01 (0.77, 1.32) 1.40 (1.12, 1.74)**  0.35 

Age group, years      

 <65 Reference (1) 1.16 (0.88, 1.54) 1.40 (1.07, 1.84)*  

 ≥65 Reference (1) 0.95 (0.72, 1.25) 1.27 (1.02, 1.57) 0.65 

Education (%)     

 Primary or below Reference (1) 1.08 (0.81, 1.44) 1.34 (1.02, 1.76)  



 Secondary or above Reference (1) 0.97 (0.75, 1.26) 1.39 (1.12, 1.72)**  0.19 

Smoking status      

 Never  Reference (1) 1.01 (0.79, 1.30) 1.42 (1.17, 1.74)**   

 Ever  Reference (1) 1.11 (0.81, 1.53) 1.11 (0.81, 1.50) 0.11 

Alcohol use      

 Never  Reference (1) 1.04 (0.83, 1.31) 1.33 (1.10, 1.61)**   

 Ever  Reference (1) 1.07 (0.72, 1.58) 1.32 (0.93, 1.87) 0.98 

Physical activity (%)     

 Inactive or minimally active Reference (1) 1.03 (0.80, 1.32) 1.35 (1.08, 1.69)**   

 Active Reference (1) 1.09 (0.81, 1.48) 1.29 (1.00, 1.66) 0.90 

BMI, kg/m2     

 <25 Reference (1) 0.96 (0.75, 1.23) 1.32 (1.07, 1.62)*  



 ≥25 Reference (1) 1.21 (0.88, 1.64) 1.35 (1.02, 1.77)* 0.52 

Self-rated health     

 Good or very good Reference (1) 1.08 (0.87, 1.34) 1.34 (1.12, 1.61)**   

 Poor or very poor Reference (1) 0.90 (0.56, 1.46) 1.25 (0.84, 1.86) 0.86 

History of diabetes     

 Yes  Reference (1) 0.90 (0.53, 1.53) 1.49 (1.02, 2.17)*  

 No  Reference (1) 1.07 (0.87, 1.32) 1.29 (1.07, 1.56)**  0.47 

History of hypertension     

 Yes  Reference (1) 1.28 (0.87, 1.87) 1.42 (1.01, 1.99)*  

 No  Reference (1) 0.99 (0.79, 1.24) 1.30 (1.07, 1.58)**  0.65 

History of hyperlipidemia     

 Yes  Reference (1) 0.91 (0.44, 1.89) 0.98 (0.50, 1.91)  



 No  Reference (1) 1.07 (0.87, 1.30) 1.36 (1.14, 1.62)***  0.75 

aHEI-2010 score     

 < median Reference (1) 0.97 (0.74, 1.28) 1.29 (1.02, 1.65)*  

 ≥ median Reference (1) 1.13 (0.86, 1.50) 1.38 (1.09, 1.74)**  0.73 

Abbreviations: aHEI, alternate Healthy Eating Index. 

†: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated health, 

diabetes, hypertension, hyperlipidemia and aHEI-2010 score respectively. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 9. Adjusted hazards ratios (HRs)† and 95% confidence interval (CIs) of IHD mortality by baseline milk consumption 

stratified by selected baseline characteristics. 

 Milk consumption, 1 portion=250 ml P value for 

interaction 0 1-3 portions/week 3+ portions/week 

Sex     

 Male  Reference (1) 0.50 (0.26, 0.95)* 0.88 (0.56, 1.39)  

 Female Reference (1) 0.65 (0.39, 1.07) 0.89 (0.60, 1.33) 0.83 

Age group, years      

 <65 Reference (1) 0.57 (0.28, 1.14) 0.62 (0.31, 1.25)  

 ≥65 Reference (1) 0.57 (0.35, 0.92)* 0.96 (0.69, 1.34) 0.45 

Education (%)     

 Primary or below Reference (1) 0.49 (0.27, 0.88)* 0.82 (0.51, 1.33)  



 Secondary or above Reference (1) 0.59 (0.34, 1.00) 1.06 (0.72, 1.56) 0.35 

Smoking status      

 Never  Reference (1) 0.57 (0.35, 0.94)* 1.04 (0.74, 1.48)  

 Ever  Reference (1) 0.61 (0.32, 1.18) 0.56 (0.30, 1.05) 0.21 

Alcohol use      

 Never  Reference (1) 0.62 (0.40, 0.95)* 0.87 (0.63, 1.22)  

 Ever  Reference (1) 0.39 (0.14, 1.09) 0.91 (0.46, 1.81) 0.79 

Physical activity (%)     

 Inactive or minimally active Reference (1) 0.65 (0.39, 1.07) 0.95 (0.64, 1.41)  

 Active Reference (1) 0.46 (0.24, 0.88)* 0.82 (0.52, 1.29) 0.70 

BMI, kg/m2     

 <25 Reference (1) 0.68 (0.42, 1.10) 1.05 (0.73, 1.51)  



 ≥25 Reference (1) 0.42 (0.20, 0.86)* 0.65 (0.38, 1.12) 0.17 

Self-rated health     

 Good or very good Reference (1) 0.67 (0.44, 1.01) 0.90 (0.65, 1.25)  

 Poor or very poor Reference (1) 0.23 (0.06, 0.96)* 0.87 (0.42, 1.82) 0.20 

History of diabetes     

 Yes  Reference (1) 0.38 (0.15, 0.95)* 0.99 (0.57, 1.70)  

 No  Reference (1) 0.65 (0.42, 1.01) 0.85 (0.59, 1.22) 0.55 

History of hypertension     

 Yes  Reference (1) 0.70 (0.39, 1.29) 0.77 (0.46, 1.29)  

 No  Reference (1) 0.50 (0.30, 0.85)* 0.96 (0.66, 1.39) 0.49 

History of hyperlipidemia     

 Yes  Reference (1) 0.74 (0.31, 1.81) 0.74 (0.30, 1.81)  



 No  Reference (1) 0.53 (0.34, 0.83)**  0.91 (0.66, 1.25) 0.56 

aHEI-2010 score     

 < median Reference (1) 0.58 (0.34, 0.97)* 0.87 (0.57, 1.32)  

 ≥ median Reference (1) 0.56 (0.30, 1.05) 0.92 (0.60, 1.42) 0.95 

Abbreviations: aHEI, alternate Healthy Eating Index. 

†: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated health, 

diabetes, hypertension, hyperlipidemia and aHEI-2010 score respectively. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 10. Adjusted hazards ratios (HRs)† and 95% confidence interval (CIs) of stroke mortality by baseline milk consumption 

stratified by selected baseline characteristics. 

 Milk consumption, 1 portion=250 ml P value for 

interaction 0 1-3 portions/week 3+ portions/week 

Sex     

 Male  Reference (1) 0.57 (0.30, 1.06) 0.99 (0.63, 1.54)  

 Female Reference (1) 0.77 (0.46, 1.28) 0.81 (0.52, 1.27) 0.67 

Age group, years      

 <65 Reference (1) 0.48 (0.22, 1.06) 0.21 (0.06, 0.66)**   

 ≥65 Reference (1) 0.74 (0.47, 1.16) 1.15 (0.82, 1.60) <0.01 

Education (%)     

 Primary or below Reference (1) 0.52 (0.29, 0.94)* 1.10 (0.71, 1.70)  



 Secondary or above Reference (1) 0.74 (0.44, 1.26) 0.85 (0.54, 1.33) 0.03 

Smoking status      

 Never  Reference (1) 0.76 (0.48, 1.18) 0.97 (0.67, 1.40)  

 Ever  Reference (1) 0.48 (0.21, 1.09) 0.72 (0.38, 1.36) 0.48 

Alcohol use      

 Never  Reference (1) 0.62 (0.39 0.99)* 0.84 (0.59, 1.22)  

 Ever  Reference (1) 0.79 (0.38, 1.67) 1.03 (0.55, 1.94) 0.73 

Physical activity (%)     

 Inactive or minimally active Reference (1) 0.71 (0.42, 1.18) 0.98 (0.65, 1.49)  

 Active Reference (1) 0.62 (0.34, 1.16) 0.77 (0.47, 1.25) 0.74 

BMI, kg/m2     

 <25 Reference (1) 0.68 (0.41, 1.10) 0.84 (0.56, 1.27)  



 ≥25 Reference (1) 0.64 (0.33, 1.23) 0.96 (0.58, 1.58) 0.94 

Self-rated health     

 Good or very good Reference (1) 0.69 (0.45, 1.06) 1.01 (0.73, 1.41)  

 Poor or very poor Reference (1) 0.53 (0.21, 1.34) 0.36 (0.13, 1.01) 0.16 

History of diabetes     

 Yes  Reference (1) 0.29 (0.07, 1.22) 1.14 (0.58, 2.28)  

 No  Reference (1) 0.72 (0.48, 1.08) 0.82 (0.58, 1.18) 0.28 

History of hypertension     

 Yes  Reference (1) 0.38 (0.15, 0.93)* 0.75 (0.41, 1.37)  

 No  Reference (1) 0.77 (0.50, 1.19) 0.96 (0.66, 1.39) 0.35 

History of hyperlipidemia     

 Yes  Reference (1) 0.22 (0.03, 1.64) 0.41 (0.09, 1.80)  



 No  Reference (1) 0.70 (0.47, 1.04) 0.93 (0.68, 1.30) 0.27 

aHEI-2010 score     

 < median Reference (1) 0.54 (0.30, 0.97)* 1.00 (0.64, 1.56)  

 ≥ median Reference (1) 0.80 (0.47, 1.35) 0.78 (0.50, 1.23) 0.47 

Abbreviations: aHEI, alternate Healthy Eating Index. 

†: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated health, 

diabetes, hypertension, hyperlipidemia and aHEI-2010 score respectively. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 11. Adjusted hazards ratios (HRs) and 95% confidence interval (CIs) of mortality from all-cause, cardiovascular disease 

and cancer by baseline milk consumption for four groups in 18,214 participants in 2003-2006 and followed up until December 2017. 

   Milk consumption, 1 portion=250 ml P for 

trend    0 1-3 portions/week 4-6 portions/week 7+ portions/week 

Person-years 155,144 32,075 10,439 24,476  

All-cause        

No. of deaths 1,979 304 105 309  

Mortality rate, per 10,000 person-year 127.6 94.8 100.6 126.2  

Model 1 Reference (1) 0.76 (0.68, 0.86)***  0.80 (0.66, 0.98)* 1.00 (0.89, 1.13) 0.14 

Model 2 Reference (1) 0.93 (0.82, 1.05) 0.96 (0.79, 1.17) 1.07 (0.94, 1.20) 0.60 

Model 3 plus dietary patterns      

 aMED diet score Reference (1) 0.92 (0.82, 1.05) 0.95 (0.78, 1.16) 1.04 (0.92, 1.18) 0.84 



 DASH diet score Reference (1) 0.92 (0.82, 1.05) 0.96 (0.79, 1.18) 1.05 (0.93, 1.19) 0.69 

 aHEI-2010 score Reference (1) 0.92 (0.81, 1.04) 0.95 (0.78, 1.17) 1.05 (0.92, 1.19) 0.77 

Cardiovascular disease      

No. of deaths 713 78 39 87  

Mortality rate, per 10,000 person-year 46.0 24.3 37.4 35.6  

Model 1 Reference (1) 0.55 (0.44, 0.70)***  0.84 (0.61, 1.15) 0.78 (0.63, 0.98)* <0.01 

Model 2 Reference (1) 0.72 (0.57, 0.91)**  1.04 (0.75, 1.45) 0.82 (0.65, 1.03) 0.06 

Model 3 plus dietary patterns      

 aMED diet score Reference (1) 0.72 (0.57, 0.91)**  1.05 (0.75, 1.46) 0.81 (0.64, 1.02) 0.05 

 DASH diet score Reference (1) 0.72 (0.57, 0.91)**  1.05 (0.76, 1.46) 0.81 (0.64, 1.02) 0.04 

 aHEI-2010 score Reference (1) 0.72 (0.57, 0.92)**  1.07 (0.76, 1.49) 0.81 (0.64, 1.03) 0.06 

Cancer      



No. of deaths 702 133 46 148  

Mortality rate, per 10,000 person-year 45.2 41.5 44.1 60.5  

Model 1 Reference (1) 0.93 (0.77, 1.11) 0.98 (0.73, 1.32) 1.34 (1.12, 1.60)**  <0.01 

Model 2 Reference (1) 1.08 (0.89, 1.31) 1.16 (0.86, 1.58) 1.44 (1.20, 1.73)***  <0.01 

Model 3 plus dietary patterns      

 aMED diet score Reference (1) 1.08 (0.89, 1.31) 1.16 (0.85, 1.57) 1.41 (1.17, 1.69)***  <0.01 

 DASH diet score Reference (1) 1.08 (0.89, 1.31) 1.17 (0.86, 1.58) 1.42 (1.18, 1.71)***  <0.01 

 aHEI-2010 score Reference (1) 1.07 (0.88, 1.30) 1.13 (0.83, 1.54) 1.40 (1.17, 1.69)***  <0.01 

Excluding deaths within first 2 years      

Person-years 155,020 32,048 10,433 24,458  

All-cause        

No. of deaths 1875 281 102 292  



Mortality rate, per 10,000 person-year 121.0 87.7 97.8 119.4  

Model 1 Reference (1) 0.75 (0.66, 0.85)***  0.83 (0.68, 1.01) 1.00 (0.88, 1.13) 0.15 

Model 2 Reference (1) 0.91 (0.80, 1.03) 0.99 (0.81, 1.22) 1.06 (0.93, 1.20) 0.59 

Model 3 plus dietary patterns      

 aMED diet score Reference (1) 0.91 (0.80, 1.03) 0.99 (0.80, 1.21) 1.04 (0.92, 1.18) 0.79 

 DASH diet score Reference (1) 0.91 (0.80, 1.03) 1.00 (0.81, 1.22) 1.05 (0.93, 1.20) 0.64 

 aHEI-2010 score Reference (1) 0.90 (0.79, 1.03) 0.99 (0.80, 1.21) 1.05 (0.92, 1.19) 0.72 

Cardiovascular disease      

No. of deaths 687 74 38 86  

Mortality rate, per 10,000 person-year 44.3 23.1 36.4 35.2  

Model 1 Reference (1) 0.54 (0.43, 0.69)***  0.85 (0.61, 1.17) 0.81 (0.64, 1.01) <0.01 

Model 2 Reference (1) 0.71 (0.55, 0.90)**  1.05 (0.75, 1.47) 0.84 (0.67, 1.06) 0.09 



Model 3 plus dietary patterns      

 aMED diet score Reference (1) 0.71 (0.55, 0.90)**  1.06 (0.76, 1.48) 0.83 (0.66, 1.05) 0.08 

 DASH diet score Reference (1) 0.70 (0.55, 0.90)**  1.06 (0.76, 1.49) 0.83 (0.66, 1.04) 0.07 

 aHEI-2010 score Reference (1) 0.71 (0.56, 0.91)**  1.08 (0.77, 1.51) 0.84 (0.66, 1.06) 0.10 

Cancer       

No. of deaths 662 123 45 134  

Mortality rate, per 10,000 person-year 42.7 38.4 43.1 54.8  

Model 1 Reference (1) 0.91 (0.75, 1.10) 1.02 (0.75, 1.38) 1.29 (1.07, 1.55)**  0.03 

Model 2 Reference (1) 1.06 (0.87, 1.29) 1.20 (0.88, 1.64) 1.39 (1.15, 1.68)**  <0.01 

Model 3 plus dietary patterns      

 aMED diet score Reference (1) 1.06 (0.87, 1.29) 1.20 (0.88, 1.64) 1.36 (1.12, 1.66)**  <0.01 

 DASH diet score Reference (1) 1.05 (0.86, 1.29) 1.21 (0.89, 1.65) 1.38 (1.13, 1.67)**  <0.01 



 aHEI-2010 score Reference (1) 1.04 (0.85, 1.27) 1.18 (0.86, 1.61) 1.36 (1.12, 1.65)**  <0.01 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; DASH, Dietary Approaches to Stop Hypertension. 

Model 1: Crude model. 

Model 2: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension and hyperlipidemia, as appropriate. 

Model 3: Additionally adjusted for daily dietary energy intake. 

*: P<0.05; **: P<0.01; ***: P<0.001 



Supplementary Table 12. Adjusted hazards ratios (HRs) and 95% confidence interval (CIs) of mortality from all-cause, cardiovascular disease 

and cancer by baseline milk consumption for five groups in 18,214 participants in 2003-2006 and followed up until December 2017. 

 Milk consumption, 1 portion=250 ml P for 

trend 0 1-2 portions/week 3-4 portions/week 5-6 portions/week 7+ portions/week 

Person-years 155,144 18,880 19,094 4,540 24,462  

All-cause         

No. of deaths 1,979 173 197 30 309  

Mortality rate, per 10,000 

person-year 

127.6 91.6 103.2 85.9 126.3  

Model 1 Reference (1) 0.74 (0.63, 0.86)***  0.83 (0.72, 0.96)* 0.68 (0.50, 0.94)* 1.00 (0.89, 1.13) 0.13 

Model 2 Reference (1) 0.91 (0.77, 1.07) 1.00 (0.86, 1.16) 0.78 (0.56, 1.09) 1.06 (0.94, 1.20) 0.66 

Model 3 plus dietary patterns       



 aMED diet score Reference (1) 0.91 (0.77, 1.07) 0.99 (0.85, 1.15) 0.77 (0.56, 1.08) 1.04 (0.92, 1.18) 0.91 

 DASH diet score Reference (1) 0.90 (0.77, 1.06) 1.00 (0.86, 1.16) 0.78 (0.56, 1.08) 1.05 (0.93, 1.19) 0.76 

 aHEI-2010 score Reference (1) 0.90 (0.77, 1.06) 0.99 (0.85, 1.15) 0.77 (0.55, 1.08) 1.05 (0.92, 1.19) 0.84 

Cardiovascular disease       

No. of deaths 713 43 60 14 87  

Mortality rate, per 10,000 

person-year 

46.0 22.8 31.4 30.8 35.6  

Model 1 Reference (1) 0.52 (0.38, 0.70)***  0.71 (0.55, 0.93)* 0.68 (0.40, 1.16) 0.79 (0.63, 0.98)* <0.01 

Model 2 Reference (1) 0.71 (0.52, 0.97)* 0.87 (0.67, 1.14) 0.82 (0.47, 1.43) 0.82 (0.65, 1.03) 0.04 

Model 3 plus dietary patterns       

 aMED diet score Reference (1) 0.72 (0.53, 0.98)* 0.88 (0.67, 1.15) 0.82 (0.47, 1.42) 0.81 (0.64, 1.02) 0.03 

 DASH diet score Reference (1) 0.71 (0.52, 0.97)* 0.88 (0.67, 1.15) 0.81 (0.47, 1.41) 0.80 (0.64, 1.01) 0.03 



 aHEI-2010 score Reference (1) 0.71 (0.52, 0.97)* 0.90 (0.68, 1.17) 0.79 (0.45, 1.41) 0.81 (0.64, 1.03) 0.04 

Cancer       

No. of deaths 702 81 79 19 148  

Mortality rate, per 10,000 

person-year 

45.2 42.9 41.3 41.8 60.5  

Model 1 Reference (1) 0.96 (0.76, 1.21) 0.92 (0.73, 1.17) 0.93 (0.59, 1.46) 1.34 (1.13, 1.60)**  0.01 

Model 2 Reference (1) 1.13 (0.89, 1.44) 1.08 (0.85, 1.38) 1.07 (0.67, 1.71) 1.44 (1.20, 1.73)***  <0.01 

Model 3 plus dietary patterns       

 aMED diet score Reference (1) 1.13 (0.89, 1.44) 1.08 (0.85, 1.38) 1.07 (0.67, 1.71) 1.44 (1.20, 1.73)***  <0.01 

 DASH diet score Reference (1) 1.12 (0.88, 1.43) 1.09 (0.85, 1.38) 1.06 (0.66, 1.69) 1.42 (1.18, 1.71)***  <0.01 

 aHEI-2010 score Reference (1) 1.12 (0.88, 1.43) 1.05 (0.82, 1.34) 1.06 (0.66, 1.70) 1.40 (1.17, 1.69)***  <0.01 

Excluding death within first       



2 years 

Person-years 155,020 18,869 19,074 4,538 24,444  

All-cause       

No. of deaths 1,875 162 183 38 292  

Mortality rate, per 10,000 

person-year 

121.0 85.9 95.9 83.7 119.5  

Model 1 Reference (1) 0.73 (0.62, 0.86)***  0.82 (0.70, 0.95)**  0.70 (0.51, 0.97)* 1.00 (0.88, 1.13) 0.13 

Model 2 Reference (1) 0.91 (0.77, 1.07) 0.86 (0.84, 1.15) 0.81 (0.58, 1.13) 1.06 (0.93, 1.20) 0.70 

Model 3 plus dietary patterns       

 aMED diet score Reference (1) 0.91 (0.77, 1.07) 0.97 (0.83, 1.14) 0.80 (0.57, 1.12) 1.04 (0.91, 1.18) 0.92 

 DASH diet score Reference (1) 0.90 (0.77, 1.07) 0.98 (0.84, 1.15) 0.81 (0.58, 1.13) 1.05 (0.93, 1.20) 0.75 

 aHEI-2010 score Reference (1) 0.90 (0.76, 1.07) 0.97 (0.83, 1.14) 0.80 (0.57, 1.13) 1.05 (0.92, 1.19) 0.84 



Cardiovascular disease       

No. of deaths 687 41 58 13 86  

Mortality rate, per 10,000 

person-year 

44.3 21.7 30.4 28.6 35.2  

Model 1 Reference (1) 0.51 (0.37, 0.70)***  0.72 (0.55, 0.94)* 0.66 (0.38, 1.14) 0.81 (0.64, 1.01) <0.01 

Model 2 Reference (1) 0.70 (0.51, 0.96)* 0.88 (0.67, 1.15) 0.79 (0.44, 1.39) 0.84 (0.67, 1.06) 0.06 

Model 3 plus dietary patterns       

 aMED diet score Reference (1) 0.71 (0.51, 0.97)* 0.88 (0.67, 1.15) 0.83 (0.44, 1.38) 0.83 (0.66, 1.05) 0.05 

 DASH diet score Reference (1) 0.70 (0.51, 0.96)* 0.88 (0.67, 1.16) 0.78 (0.44, 1.38) 0.83 (0.65, 1.04) 0.05 

 aHEI-2010 score Reference (1) 0.71 (0.51, 0.97)**  0.90 (0.68, 1.18) 0.76 (0.42, 1.38) 0.83 (0.66, 1.06) 0.06 

Cancer        

No. of deaths 662 76 73 19 134  



Mortality rate, per 10,000 

person-year 

42.7 40.3 38.3 41.9 54.8  

Model 1 Reference (1) 0.95 (0.75, 1.21) 0.91 (0.71, 1.15) 0.98 (0.62, 1.55) 1.29 (1.07, 1.55)**  0.04 

Model 2 Reference (1) 1.13 (0.88, 1.44) 1.06 (0.82, 1.36) 1.13 (0.71, 1.81) 1.39 (1.14, 1.68)**  <0.01 

Model 3 plus dietary patterns       

 aMED diet score Reference (1) 1.13 (0.88, 1.44) 1.05 (0.82, 1.36) 1.12 (0.70, 1.79) 1.36 (1.12, 1.66)**  <0.01 

 DASH diet score Reference (1) 1.11 (0.88, 1.43) 1.06 (0.83, 1.36) 1.12 (0.70, 1.80) 1.37 (1.13, 1.67)**  <0.01 

 aHEI-2010 score Reference (1) 1.11 (0.87, 1.42) 1.02 (0.79, 1.32) 1.13 (0.71, 1.81) 1.36 (1.12, 1.65)**  <0.01 

Abbreviations: aMED, alternate Mediterranean diet; aHEI, alternate Healthy Eating Index; DASH, Dietary Approaches to Stop Hypertension. 

Model 1: Crude model. 

Model 2: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension and hyperlipidemia, as appropriate. 

Model 3: Additionally adjusted for daily dietary energy intake. 



*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 13. Adjusted hazards ratios (HRs) and 95% confidence interval (CIs) of death of cancer by baseline milk consumption 

after excluding participants with history of cancer at baseline in 19,618 participants in 2003-2006 and followed up until December 2017. 

 Milk consumption, 1 portion=250 ml P for 

trend 0 1-3 portions/week 3+ portions/week 

Person-years 178,735 36,983 39,839  

Total cancer     

No. of deaths 843 150 216  

Mortality rate, per 10,000 person-year 47.2 40.6 54.2  

Model 3 plus aHEI-2010 score Reference (1) 1.02 (0.85, 1.22) 1.24 (1.06, 1.45)**  0.01 

Lung cancer     

No. of deaths 304 43 57  

Mortality rate, per 10,000 person-year 17.0 11.6 14.3  



Model 3 plus aHEI-2010 score Reference (1) 0.82 (0.59, 1.15) 0.97 (0.72, 1.30) 0.60 

Liver cancer     

No. of deaths 106 14 28  

Mortality rate, per 10,000 person-year 5.9 3.8 7.0  

Model 3 plus aHEI-2010 score Reference (1) 0.85 (0.48, 1.50) 1.22 (0.78, 1.92) 0.51 

Gastrointestinal Cancer     

No. of deaths 42 5 14  

Mortality rate, per 10,000 person-year 2.3 1.4 3.5  

Model 3 plus aHEI-2010 score Reference (1) 0.69 (0.27, 1.77) 1.60 (0.85, 3.00) 0.24 

Colorectal and anal cancer     

No. of deaths 115 26 22  

Mortality rate, per 10,000 person-year 6.4 7.0 5.5  



Model 3 plus aHEI-2010 score Reference (1) 1.29 (0.83, 2.01) 0.93 (0.58, 1.49) 0.94 

Esophagus cancer     

No. of deaths 17 4 9  

Mortality rate, per 10,000 person-year 1.0 1.1 2.3  

Model 3 plus aHEI-2010 score Reference (1) 1.69 (0.55, 5.21) 3.62 (1.51, 8.65)**  <0.01 

Abbreviations: aHEI, alternate Healthy Eating Index. 

Model 3: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension, hyperlipidemia and daily dietary energy intake, as appropriate. 

*: P<0.05; **: P<0.01; ***: P<0.001 

  



Supplementary Table 14. Adjusted hazards ratios (HRs) and 95% confidence interval (CIs) of mortality from all-cause, cardiovascular disease 

and cancer by baseline all diary products consumption for four groups in 18,214 participants in 2003-2006 and followed up until December 

2017. 

   Milk consumption, 1 portion=250 ml P for 

trend    0 1 portion/week 2 portions/week 3+ portions/week 

Person-years 149,165 33,410 35,950 3,595  

All-cause        

No. of deaths 1,929 310 417 41  

Mortality rate, per 10,000 person-year 129.3 92.8 116.0 114.1  

Model 3 plus aHEI-2010 score Reference (1) 0.91 (0.80, 1.03) 1.01 (0.90, 1.13) 1.21 (0.88, 1.66) 0.88 

Cardiovascular disease      

No. of deaths 689 84 125 19  



Mortality rate, per 10,000 person-year 46.2 25.1 34.8 52.9  

Model 3 plus aHEI-2010 score Reference (1) 0.74 (0.59, 0.94)* 0.87 (0.71, 1.06) 1.75 (1.09, 2.81)* 0.32 

Cancer      

No. of deaths 686 135 195 13  

Mortality rate, per 10,000 person-year 46.0 40.4 54.2 36.2  

Model 3 plus aHEI-2010 score Reference (1) 1.01 (0.84, 1.23) 1.29 (1.09, 1.52)**  0.92 (0.52, 1.64) 0.02 

Excluding deaths within first 2 years      

Person-years 149,041 33,383 35,927 3,595  

All-cause      

No. of deaths 1,826 287 397 40  

Mortality rate, per 10,000 person-year 122.5 86.0 110.5 111.3  

Model 3 plus aHEI-2010 score Reference (1) 0.88 (0.78, 1.01) 1.02 (0.91, 1.14) 1.26 (0.91, 1.74) 0.75 



Cardiovascular disease      

No. of deaths 664 80 123 18  

Mortality rate, per 10,000 person-year 44.6 24.0 34.2 50.1  

Model 3 plus aHEI-2010 score Reference (1) 0.74 (0.58, 0.93)* 0.89 (0.72, 1.09) 1.73 (1.06, 2.82)* 0.40 

Cancer       

No. of deaths 646 125 180 13  

Mortality rate, per 10,000 person-year 43.3 37.4 50.1 36.2  

Model 3 plus aHEI-2010 score Reference (1) 0.99 (0.81, 1.21) 1.27 (1.07, 1.51)**  0.99 (0.56, 1.77) 0.03 

Abbreviations: aHEI, alternate Healthy Eating Index. 

Note: All dairy products were milk, cheese, cream, yogurt and butter. One portion of dairy products equals to 250 ml for milk or 20 g for cheese 

or 150 ml for cream or 150 g for yogurt, or 10 g for butter.  

Model 3: Adjusted for sex, age, family income, education, occupation, smoking status, alcohol use, physical activity, body mass index, self-rated 

health, diabetes, hypertension, hyperlipidemia and daily dietary energy intake, as appropriate. 



*: P<0.05; **: P<0.01; ***: P<0.001 

 

 


