
ESM Methods: Correction of regression dilution bias 

We used resurvey data collected during 2013-2014 resurvey to estimate usual consumption amount and 

to account for regression dilution bias.  

 We first calculate the mean consumption amount for participants in each baseline consumption 

group. Taking red meat consumption as an example, among the 20,084 participants who 

attended the resurvey, 5836 of them reported a daily consumption at baseline. At resurvey, 

66.1% reported a daily consumption and, due to either long-term variation or reporting errors, 

10.6% reported 4-6 days/week, 15.3% reported 1-3 days/week, 3.1% reported monthly and 5.0% 

reported never/rarely consumption. Their overall mean consumption amount at the resurvey 

was 71.5 g/day. We therefore assigned this value to everybody in the daily consumption group 

(n=132,303) in the main analysis.  

 Similarly, 61.7, 52.0 and 23.3 g/day respectively was assigned to 4-6 days/week, 1-3 days/week 

and <1 day/week baseline red meat consumption group.  

 The usual fish consumption amount value assigned to each baseline group was 75.0, 31.1, 16.0 

and 3.6 g/day respectively and the usual poultry consumption amount value was 24.8, 13.2 and 

7.7 g/day respectively.  

 After assigning these consumption amount to each individual participants involved in the main 

analysis, we put this consumption amount in the Cox regression model to calculate the HRs (and 

95% CI) of each 50 g/day usual consumption. 

 

 

 

  



ESM Table 1. Baseline characteristics of participants by frequency of poultry and fish consumption 

 Frequency of poultry consumption* 
 

Frequency of fish consumption* 

Never/rarely 
(n=170,231) 

Monthly 
(n=161,638) 

Weekly a 
(n=129,167) 

Never/rarely 
(n=150,511) 

Monthly 
(n=96,812) 

1-3 days/week 
(n=172,560) 

Regular a 
(n=41,153) 

Usual poultry/fish consumption, g/day b 7.7 13.2 24.8  3.6 16.0 31.1 75.0 
Mean age (SD), years  53.4 (12.6) 51.1 (11.0) 48.5 (12.0)  53.9 (17.1) 51.2 (11.2) 49.5 (13.3) 48.4 (12.6) 
Women, % 67.4 58.8 48.2  69.4 58.0 52.8 48.9 
Urban, % 18.3 42.7 73.3  5.7 36.3 67.5 84.3 
Education > 6 years, %  39.7 49.9 61.5  35.1 48.4 58.6 64.9 
Household income >20,000 yuan/year, %  30.1 43.9 57.7  24.3 41.7 54.3 62.9 
Ever regular smoking, % in men c 75.4 74.2 73.9  74.4 74.5 73.9 78.0 
Ever regular alcohol drinking, % in men c 31.5 37.3 43.3  28.2 36.4 41.7 49.7 
Frequency of food consumption d         

Red meat 16.5 28.1 45.6  14.8 28.6 37.5 42.7 
Fish 6.2 8.8 12.6  - - - - 
Poultry - - -  19.4 59.6 34.8 35.4 
Fresh fruit 17.8 27.1 41.4  13.7 23.5 37.0 49.4 
Fresh vegetables 92.6 96.1 95.5  93.2 95.1 95.0 97.4 
Preserved vegetables 21.9 23.0 22.7  20.9 22.5 23.4 24.3 
Eggs 17.0 25.3 30.8  15.6 22.1 27.8 40.6 
Dairy products 6.8 10.4 16.2  4.7 9.0 14.2 21.7 
Soybean 6.2 9.7 13.6  6.2 8.5 10.6 19.3 
Whole grain 14.0 11.6 16.1  15.3 10.5 12.6 20.8 

Mean physical activity (SD), MET-hr/day 22.5 (14.8) 21.9 (12.9) 21.0 (14.1)  23.1 (20.0) 21.8 (13.1) 21.2 (15.6) 20.5 (14.8) 
Mean BMI (SD), kg/m2 23.4 (3.9) 23.5 (3.4) 23.8 (3.8)  23.2 (5.3) 23.5 (3.5) 23.7 (4.1) 24.0 (3.9) 
Mean waist circumference (SD), cm         

Men 80.3 (11.2) 81.6 (9.6) 82.9 (10.5)  79.4 (14.8) 81.4 (9.7) 82.8 (11.5) 83.9 (10.9) 
Women 78.4 (10.9) 78.5 (9.6) 78.5 (10.6)  78.0 (14.9) 78.6 (9.8) 78.7 (11.7) 79.2 (11.1) 

Mean body fat percentage (SD), % e         
Men 21.0 (7.2) 21.9 (6.1) 22.7 (6.7)  20.5 (9.5) 21.7 (6.2) 22.6 (7.3) 23.3 (7.0) 
Women 31.7 (8.4) 31.9 (7.4) 32.0 (8.1)  31.4 (11.4) 31.8 (7.5) 32.1 (9.0) 32.6 (8.5) 

* Values were adjusted for age, sex and region, where appropriate 
a The weekly poultry consumption group contained 122,994 (26.7% of total participants) who consumed poultry 1-3 days/week, 4189 (0.9%) 4-6 days/week and 1993 (0.4%) daily. The regular fish consumption 
group contained 28,506 (6.2%) who consumed fish 4-6 days/week and 12,649 (2.7%) daily. 
b Crude mean values from 2nd resurvey of randomly selected 20,084 participants without CVD, cancer and diabetes at either baseline or 2nd resurvey. 
c In women, only 3.0% ever regularly smoked and 2.5% ever regularly drunk alcohol. 
d Values indicate the frequency as “daily” for fresh vegetable consumption; “≥1 day/week” for poultry consumption and “≥ 4 days/week, i.e. regular” for all other food groups. 
e 213 participants had missing values for body fat percentage. 
MET-h: Metabolic equivalent of tasks hours 



ESM Table 2. Adjusted HRs for risk of new-onset diabetes associated with consumption of red meat, poultry and fish with different exclusions and 
adjustments 

 
Exclude first 2 years 

follow-up 

Additionally adjust for 
eggs and dairy 

products 

Additionally adjust for  
other dietary 

variables* 

Additionally adjust 
for WC 

Additionally adjust 
for BF% 

Exclude incident CVD 
and incident cancer 

during follow-up 

Red Meat    
< 1 day/week 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 
1-3 days/week 1.07 (1.04, 1.10) 1.07 (1.04, 1.10) 1.06 (1.03, 1.09) 1.06 (1.03, 1.09) 1.07 (1.04, 1.10) 1.06 (1.03, 1.09) 
4-6 days/week 1.05 (1.01, 1.09) 1.06 (1.02, 1.10) 1.05 (1.02, 1.09) 1.05 (1.02, 1.09) 1.05 (1.01, 1.08) 1.04 (1.00, 1.08) 
Daily 1.14 (1.09, 1.18) 1.12 (1.08, 1.16) 1.11 (1.07, 1.15) 1.12 (1.08, 1.16) 1.11 (1.07, 1.15) 1.10 (1.06, 1.14) 

Poultry    
Never/rarely 1.00 (0.95, 1.05) 1.00 (0.96, 1.05) 1.00 (0.96, 1.05) 1.00 (0.96, 1.05) 1.00 (0.96, 1.05) 1.00 (0.95, 1.05) 
Monthly 1.02 (0.99, 1.04) 1.03 (1.01, 1.05) 1.03 (1.01, 1.05) 1.03 (1.01, 1.05) 1.03 (1.00, 1.05) 1.02 (0.99, 1.04) 
Weekly 1.00 (0.96, 1.04) 1.01 (0.97, 1.05) 1.01 (0.97, 1.05) 1.01 (0.97, 1.05) 1.00 (0.96, 1.04) 1.00 (0.96, 1.04) 

Fish    
Never/rarely 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 
Monthly 0.96 (0.93, 1.00) 0.98 (0.94, 1.01) 0.98 (0.94, 1.01) 0.97 (0.94, 1.01) 0.97 (0.94, 1.00) 0.96 (0.93, 1.00) 
1-3 days/week 1.00 (0.97, 1.03) 1.00 (0.98, 1.03) 1.01 (0.98, 1.04) 1.00 (0.97, 1.03) 0.99 (0.97, 1.02) 0.99 (0.96, 1.02) 
Regularly 1.09 (1.02, 1.16) 1.06 (1.00, 1.13) 1.07 (1.00, 1.14) 1.06 (1.00, 1.13) 1.05 (0.99, 1.12) 1.06 (0.99, 1.13) 

Analyses were stratified by age-at-risk, sex and region and were adjusted, minimally, for education, income, smoking, alcohol consumption, physical activity, family history of diabetes, fresh fruit consumption, 
BMI, and the other two dietary variables listed in the Table. 

*Including soybean, fresh and preserved vegetables, and whole grain staple foods. 

 

 



ESM Table 2. Adjusted HRs for risk of new-onset diabetes associated with consumption of red meat, poultry and fish with different exclusions and 
adjustments 

Exclude first 2 years 
follow-up 

Additionally adjust for 
eggs and dairy 

products 

Additionally adjust for 
other dietary 

variables* 

Additionally adjust 
for WC 

Additionally adjust 
for BF% 

Exclude incident CVD 
and incident cancer 

during follow-up 

Red Meat  
< 1 day/week 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 1.00 (0.94, 1.06) 
1-3 days/week 1.07 (1.04, 1.10) 1.07 (1.04, 1.10) 1.06 (1.03, 1.09) 1.06 (1.03, 1.09) 1.07 (1.04, 1.10) 1.06 (1.03, 1.09) 
4-6 days/week 1.05 (1.01, 1.09) 1.06 (1.02, 1.10) 1.05 (1.02, 1.09) 1.05 (1.02, 1.09) 1.05 (1.01, 1.08) 1.04 (1.00, 1.08) 
Daily 1.14 (1.09, 1.18) 1.12 (1.08, 1.16) 1.11 (1.07, 1.15) 1.12 (1.08, 1.16) 1.11 (1.07, 1.15) 1.10 (1.06, 1.14) 

Poultry 
Never/rarely 1.00 (0.95, 1.05) 1.00 (0.96, 1.05) 1.00 (0.96, 1.05) 1.00 (0.96, 1.05) 1.00 (0.96, 1.05) 1.00 (0.95, 1.05) 
Monthly 1.02 (0.99, 1.04) 1.03 (1.01, 1.05) 1.03 (1.01, 1.05) 1.03 (1.01, 1.05) 1.03 (1.00, 1.05) 1.02 (0.99, 1.04) 
Weekly 1.00 (0.96, 1.04) 1.01 (0.97, 1.05) 1.01 (0.97, 1.05) 1.01 (0.97, 1.05) 1.00 (0.96, 1.04) 1.00 (0.96, 1.04) 

Fish  
Never/rarely 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 1.00 (0.94, 1.07) 
Monthly 0.96 (0.93, 1.00) 0.98 (0.94, 1.01) 0.98 (0.94, 1.01) 0.97 (0.94, 1.01) 0.97 (0.94, 1.00) 0.96 (0.93, 1.00) 
1-3 days/week 1.00 (0.97, 1.03) 1.00 (0.98, 1.03) 1.01 (0.98, 1.04) 1.00 (0.97, 1.03) 0.99 (0.97, 1.02) 0.99 (0.96, 1.02) 
Regularly 1.09 (1.02, 1.16) 1.06 (1.00, 1.13) 1.07 (1.00, 1.14) 1.06 (1.00, 1.13) 1.05 (0.99, 1.12) 1.06 (0.99, 1.13) 

Analyses were stratified by age-at-risk, sex and region and were adjusted, minimally, for education, income, smoking, alcohol consumption, physical activity, family history of diabetes, fresh fruit consumption, 
BMI, and the other two dietary variables listed in the Table. 

*Including soybean, fresh and preserved vegetables, and whole grain staple foods. 



ESM Fig. 1. Associations of self-reported consumption of red meat (a-c) and fish (d-f) with blood biomarkers
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Analyses were adjusted for age, sex, region, education, income, smoking, alcohol, BMI, physical activity, fasting hours, CVD status, and the consumption of fresh fruit, poultry, eggs, dairy products, and, where appropriate,

red meat and fish. For analyses on creatinine, Cystatin C was also adjusted for in order to take into account the potential influence of renal function. P for trend<0.0001 for all.

n = 16,160 for (a); n = 4,386 for (b) and (c); n = 4,374 for (d), (e) and (f).
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ESM Fig. 2 Mean consumption (g/day) of red meat, poultry and fish by sex and area at resurvey in 2013-2014
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ESM Fig. 3. Adjusted mean levels of adiposity indices by baseline consumption of red meat, fish

and poultry in men (M) and women (F)
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Analyses were adjusted for age, region, smoking, alcohol, education, income, physical activity, and the consumption of fresh fruit, poultry, and, where

appropriate, red meat and fish. Analyses in b, c, e, f, h, and i were additionally adjusted for BMI.

Solid squares represent men and open squares represent women.



Analyses were stratified by age-at-risk, sex, and region, where appropriate, and adjusted for education, income, smoking, alcohol, physical activity, family history of diabetes, BMI, consumption of fresh fruit, poultry,
and, where appropriate, red meat and fish.
Black boxes represent the HRs, with the size inversely proportional to the variance of the log HRs and the vertical lines represent the 95% confidence intervals (CIs).
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ESM Fig. 4. Adjusted HRs (95% CIs) for diabetes per 50 g/day usual red meat and fish consumption by region
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