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Table S1. ICD10 classified causes of death 

Category ICD-10 codes

All-cause mortality Any ICD-10 code 

CVD I00-I25, I28-I99, E10.5, E11.5, E12.5, E13.5, E14.5 

  Ischaemic heart 
disease  

I20-I25  

  Stroke I60-I64  

  Other CVD  I00-I15, I28-I59, I65-I99, E10.5, E11.5, E12.5, E13.5, E14.5 

Respiratory disease  I26-I27, J00-J11, J20-J99 

 COPD  I26-I27, J40-J44  

 Other respiratory 
disease 

J00-J11, J20-J39, J45-J99  

Chronic liver disease 
B18-B19, B25.1, K70.0-K70.9, K72.1-K74, K75.2-K75.9, P35.3 
Z22.5 

  Liver cirrhosis K70.3, K74 

  Viral hepatitis B18-B19, B25.1 

  Other liver disease K70.0-K70.2, K70.4, K70.9, K72.1-K73, K75.2-K75.9, P35.3 
Z22.5 

Chronic kidney disease
I12.0-I13.9, E10.2, E11.2, E12.2, E13.2, E14.2, M10.3, M32.1, N02-
N05, N08.3, N11-N13, N15, N18-N19, N25-N26, N27.1, N27.9, 
O10.2-O10.3, R94.4, T86.1, Z94.0 

Infection A00-B17, B20-B25, B25.2-B99, J12-J18 

  Pneumonia J12-J18 

  Other infection  A00-B17, B20-B25.0, B25.2-B99  

Cancer  C00-C97 

  Oesophageal C15 

  Stomach  C16 

  Colorectal  C18-C20 

  Liver  C22 

  Pancreatic  C25 

  Lung C33-C34 

  Female breast  C50 

  Female reproductive  C53, C54.1, C56 

  Other site  C00–C14, C17, C21, C23–C24, C26–C32, C35–C49, C51–C52, 
C54.0, C54.2-C55, C57-C97

External  V01-Y98 

Other medical 
Any ICD-10 code excluding the cause-specific mortality codes listed 
above 

COPD=chronic obstructive pulmonary disease; CVD=cardiovascular disease 
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Table S2. Sensitivity analyses of the associations of usual random plasma glucose with mortality from selected major 
diseases, applying additional adjustments and/or exclusions 

All cause 
Cardiovascular 

disease
Cancer Infection 

Chronic liver 
disease

Chronic kidney 
disease

n HR* 95% CI n HR* 95% CI n HR* 95% CI n HR* 95% CI n HR* 95% CI n HR* 95% CI

Main model† 35700 1.14 (1.12-1.16) 13536 1.16 (1.12-1.16) 12316 1.12 (1.09-1.16) 686 1.19 (1.04-1.36) 522 1.45 (1.26-1.66) 369 1.44 (1.22-1.70)

Additionally adjusted for dietary variables‡ 35700 1.14 (1.12-1.16) 13536 1.15 (1.12-1.19) 12316 1.12 (1.08-1.16) 686 1.19 (1.04-1.36) 522 1.44 (1.25-1.66) 369 1.44 (1.22-1.70)

Additionally adjusted for fasting time 35700 1.14 (1.12-1.16) 13536 1.15 (1.11-1.18) 12316 1.13 (1.09-1.17) 686 1.20 (1.04-1.37) 522 1.45 (1.25-1.67) 369 1.45 (1.22-1.72)

Additionally excluding the first 3 years of 
follow-up

29698 1.12 (1.10-1.14) 11572 1.15 (1.11-1.18) 10131 1.09 (1.05-1.13) 592 1.16 (1.01-1.34) 406 1.32 (1.12-1.56) 304 1.46 (1.21-1.75)

Additionally excluding participants who 
developed diabetes during follow-up

33912 1.14 (1.12-1.17) 12860 1.16 (1.13-1.19) 11814 1.13 (1.10-1.17) 646 1.21 (1.05-1.39) 499 1.48 (1.28-1.72) 311 1.34 (1.11-1.63)

Additionally excluding participants from 
Zhejiang 

34139 1.14 (1.12-1.16) 13077 1.15 (1.12-1.19) 11438 1.12 (1.08-1.16) 666 1.20 (1.05-1.37) 505 1.43 (1.23-1.65) 356 1.50 (1.27-1.78)

Additionally excluding participants with 
poor self-rated health 

30120 1.13 (1.11-1.16) 11257 1.14 (1.10-1.18) 10952 1.11 (1.07-1.15) 595 1.15 (1.00-1.33) 432 1.44 (1.23-1.68) 315 1.32 (1.09-1.59)

*HR per 1 mmol/L higher usual random plasma glucose 
†Stratified by age-at-risk, sex and study area and adjusted for education, smoking, alcohol, physical activity, body mass index, waist and hip circumference and systolic blood pressure
‡Frequency of consumption of soybean products, preserved vegetables, fresh fruit, fresh vegetables, meat, poultry, fish/seafood, fresh eggs, dairy products, rice, wheat, other staple food
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Table S3. Associations of baseline random plasma glucose with mortality from selected major diseases 

Baseline 

RPG, mmol/L 

All-cause  
Cardiovascular 

disease 
Cancer Infection Chronic liver disease 

Chronic kidney 

disease 

Deaths HR 95% CI Deaths HR 95% CI Deaths HR 95% CI Deaths HR 95% CI Deaths HR 95% CI Deaths HR (95% CI)

<4.8  5663 1.00 (0.97-1.03) 2031 1.00 (0.96-1.05) 1946 1.00 (0.96-1.05) 101 1.00 (0.81-1.22) 81 1.00 (0.80-1.25) 55 1.00 (0.76-1.31)

4.8 – 5.2 6353 1.01 (0.98-1.03) 2356 1.08 (1.03-1.12) 2242 0.99 (0.95-1.03) 123 0.97 (0.81-1.16) 86 1.01 (0.82-1.25) 48 0.82 (0.62-1.09)

5.3 – 5.7 6597 1.01 (0.99-1.03) 2432 1.06 (1.02-1.11) 2362 1.01 (0.97-1.05) 102 0.74 (0.61-0.90) 78 0.91 (0.72-1.13) 66 1.07 (0.84-1.36)

5.8 – 6.4 7304 1.06 (1.03-1.08) 2829 1.13 (1.09-1.17) 2543 1.06 (1.01-1.10) 139 0.96 (0.81-1.13) 110 1.21 (1.01-1.46) 79 1.20 (0.96-1.49)

6.5 – 7.5 5617 1.11 (1.08-1.14) 2179 1.14 (1.10-1.19) 1910 1.12 (1.07-1.17) 128 1.20 (1.01-1.43) 90 1.36 (1.10-1.67) 60 1.23 (0.95-1.58)

7.6 – 11.0 4166 1.28 (1.24-1.32) 1709 1.34 (1.27-1.40) 1313 1.22 (1.16-1.29) 93 1.35 (1.09-1.65) 77 1.83 (1.46-2.29) 61 1.99 (1.54-2.56)

≥11.1 1514 1.93 (1.84-2.04) 673 2.11 (1.95-2.28) 364 1.42 (1.28-1.57) 25 1.67 (1.12-2.48) 25 2.31 (1.55-3.45) 63 8.33 (6.42-10.8)

P for trend <0.001 <0.001 <0.001 0.002 <0.001 <0.001

Per 1 mmol/L* 35700 1.14 (1.12-1.16) 13536 1.16 (1.12-1.19) 12316 1.12 (1.09-1.16) 686 1.19 (1.04-1.36) 522 1.45 (1.26-1.66) 369 1.44 (1.22-1.70)

*Excluding participants with baseline RPG <11.1 mmol/L

HRs are stratified by age-at-risk, sex and study area and adjusted for education, smoking, alcohol, physical activity, body mass index, waist and hip circumference and systolic blood pressure

RPG=random plasma glucose
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Figure S1. Associations of usual random plasma glucose with mortality from selected 
major diseases  
HRs are presented stratified by age-at-risk, sex and study area and adjusted for education, smoking, alcohol, physical activity, 
body mass index, waist and hip circumference and systolic blood pressure. HRs are plotted against mean usual RPG level in 
each category. Squares represent the HR with area inversely proportional to the variance of the log HR. Grey squares represent 
the HR among participants with screen-detected diabetes (baseline RPG ≥11.1 mmol/L). Vertical lines indicate the 95% CI. 
CVD=cardiovascular disease, RPG=random plasma glucose. 
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Figure S2. Associations of usual random plasma glucose with cancer mortality 
HRs are presented stratified by age-at-risk, sex and study area and adjusted for education, smoking, alcohol, physical activity, 
body mass index, waist and hip circumference and systolic blood pressure. HRs are plotted against mean usual RPG level in 
each category. Squares represent the HR with area inversely proportional to the variance of the log HR. Grey squares represent 
the HR among participants with screen-detected diabetes (baseline RPG ≥11.1 mmol/L). Vertical lines indicate the 95% CI. 
RPG=random plasma glucose. 
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Figure S3. Associations of usual random plasma glucose with cardiovascular disease 
mortality
HRs are calculated per 1.0 mmol/L higher usual random plasma glucose. Results are stratified by age-at-risk, sex and study 
area and adjusted for education, smoking, alcohol, physical activity, body mass index, waist and hip circumference and systolic 
blood pressure, except where the variable of interest. Participants with screen-detected diabetes at baseline are excluded. 
Squares represent the HR with area inversely proportional to the variance of the log HR. Horizontal lines represent the 
corresponding 95% CI. The open diamond represents the overall HR and its 95% CI. BMI=body mass index; MET-
h/day=metabolic equivalent of task hours per day; SBP=systolic blood pressure. 

0.9 1.0 1.1 1.2 1.3 1.4

No. of events

HR (95% CI)

HR (95% CI)
per 1mmol/L

Sex
   Men 7541 1.16 (1.12-1.21)

   Women 5995 1.14 (1.09-1.19)

 Heterogeneity: 
1

2
 0.52; p=0.47

Age, years

   35-59 2073 1.25 (1.16-1.35)

   60-69 3285 1.16 (1.09-1.23)

   70-89 8178 1.12 (1.08-1.16)

Trend: 
1

2
 6; p=0.01

Region

   Urban 4061 1.14 (1.08-1.20)

   Rural 9475 1.16 (1.12-1.20)

 Heterogeneity: 
1

2
 0.38; p=0.54

Education, years
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 Heterogeneity: 
1
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Trend: 
1
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SBP, mmHg
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BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2021-002495:e002495. 9 2021;BMJ Open Diab Res Care, et al. Vermunt J



9

Figure S4. Associations of usual random plasma glucose with all-cause mortality in 
selected population subgroups
HRs are calculated per 1.0 mmol/L higher usual random plasma glucose. Results are stratified by age-at-risk, sex and study 
area and adjusted for education, smoking, alcohol, physical activity, body mass index, waist and hip circumference and systolic 
blood pressure, except where the variable of interest. Participants with screen-detected diabetes at baseline are excluded. 
Squares represent the HR with area inversely proportional to the variance of the log HR. Horizontal lines represent the 
corresponding 95% CI. The open diamond represents the overall HR and its 95% CI. BMI=body mass index; MET-
h/day=metabolic equivalent of task hours per day; RPG=random plasma glucose; SBP=systolic blood pressure.
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Figure S5. Associations of usual random plasma glucose with cancer mortality 
HRs are calculated per 1.0 mmol/L higher usual random plasma glucose. Results are stratified by age-at-risk, sex and study 
area and adjusted for education, smoking, alcohol, physical activity, body mass index, waist and hip circumference and systolic 
blood pressure, except where the variable of interest. Participants with screen-detected diabetes at baseline are excluded. 
Squares represent the HR with area inversely proportional to the variance of the log HR. Horizontal lines represent the 
corresponding 95% CI. The open diamond represents the overall HR and its 95% CI. BMI=body mass index; MET-
h/day=metabolic equivalent of task hours per day; SBP=systolic blood pressure. 

0.9 1.0 1.1 1.2 1.3 1.4

No. of events

HR (95% CI)

HR (95% CI)
per 1mmol/L

Sex
   Men 7297 1.12 (1.07-1.16)

   Women 5019 1.12 (1.07-1.18)

 Heterogeneity: 
1

2
 0.04; p=0.85

Age, years

   35-59 3180 1.16 (1.08-1.24)

   60-69 4126 1.09 (1.04-1.16)

   70-89 5010 1.12 (1.07-1.18)

Trend: 
1

2
 0.2; p=0.63

Region

   Urban 5072 1.11 (1.06-1.17)

   Rural 7244 1.13 (1.08-1.17)

 Heterogeneity: 
1

2  0.17; p=0.68

Education, years

   < 6 8166 1.13 (1.09-1.17)

   6+ 4150 1.10 (1.04-1.17)

 Heterogeneity: 
1

2
 0.44; p=0.51

Smoking
   Ever regular 6393 1.10 (1.05-1.14)
   Never regular 5923 1.15 (1.10-1.21)

 Heterogeneity: 
1

2
 2.16; p=0.14

Alcohol
   Ever regular 3694 1.10 (1.04-1.16)
   Never regular 8622 1.13 (1.09-1.17)

 Heterogeneity: 
1

2

 0.56; p=0.45

Physical activity, MET-h/day

   < 10 4263 1.16 (1.10-1.23)

   10+ 8053 1.09 (1.05-1.14)

 Heterogeneity: 
1

2

 3.13; p=0.08

BMI, kg/m
2

   < 20.0 2316 1.12 (1.04-1.21)

   20.0 to < 25.0 6639 1.15 (1.10-1.20)

   25.0+ 3361 1.06 (1.00-1.13)

Trend: 
1

2
 2; p=0.16

SBP, mmHg

   < 130 5410 1.14 (1.08-1.20)

   130 to < 150 3951 1.14 (1.08-1.21)

   150+ 2955 1.06 (1.00-1.13)

Trend: 
1

2
 2.4; p=0.13

Fasting time, hours

   < 8 9806 1.11 (1.07-1.15)

   8+ 2510 1.18 (1.07-1.31)

 Heterogeneity: 
1

2
 1.37; p=0.24

ALL 12316 1.12 (1.09-1.16)
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Figure S6. Associations of usual random plasma glucose with all-cause, cardiovascular disease and cancer mortality 
by study area 
HRs are calculated per 1.0 mmol/L higher usual random plasma glucose. Results are stratified by age-at-risk and sex and adjusted for education, smoking, alcohol, physical 
activity, body mass index, waist and hip circumference and systolic blood pressure. Participants with screen-detected diabetes at baseline are excluded. Squares represent 
the HR with area inversely proportional to the variance of the log HR. Horizontal lines represent the corresponding 95% CI. The open diamond represents the overall HR 
and its 95% CI.

0.9 1.0 1.1 1.2 1.3 1.4

Number of events

HR (95% CI)

per 1mmol/L
HR (95% CI)

     Urban

     Qingdao 1561 1.15 (1.06-1.26)

     Harbin 3204 1.08 (1.02-1.16)

     Haikou 1473 1.16 (1.06-1.26)

     Suzhou 2784 1.18 (1.10-1.27)

     Liuzhou 3052 1.08 (1.02-1.16)

     ALL 12074 1.13 (1.09-1.16)

 Heterogeneity: 
4

2
 5.43; p=0.25

     Rural

     Sichuan 4578 1.18 (1.13-1.24)

     Gansu 4824 1.13 (1.07-1.18)

     Henan 5063 1.13 (1.07-1.18)

     Zhejiang 3708 1.17 (1.09-1.26)

     Lunan 5453 1.12 (1.07-1.17)

     ALL 23626 1.15 (1.12-1.17)

 Heterogeneity: 
4

2
 3.89; p=0.42

(a) All-cause mortality

0.9 1.0 1.1 1.2 1.3 1.4

Number of events

HR (95% CI)

per 1mmol/L
HR (95% CI)

459 1.24 (1.06-1.44)

1285 1.09 (0.99-1.20)

649 1.25 (1.10-1.41)

675 1.22 (1.06-1.40)

993 1.01 (0.90-1.13)

4061 1.14 (1.08-1.20)

 Heterogeneity: 
4

2
9.08; p=0.06

1288 1.14 (1.04-1.25)

2517 1.14 (1.07-1.21)

2251 1.16 (1.08-1.25)

875 1.19 (1.03-1.38)

2544 1.18 (1.11-1.26)

9475 1.16 (1.12-1.20)

 Heterogeneity: 
4

2
1.08; p=0.90

(b) Cardiovascular disease mortality

0.9 1.0 1.1 1.2 1.3 1.4

Number of events

HR (95% CI)

per 1mmol/L
HR (95% CI)

878 1.12 (0.99-1.26)

1258 1.06 (0.96-1.18)

406 1.02 (0.85-1.21)

1436 1.18 (1.07-1.30)

1094 1.12 (1.01-1.24)

5072 1.11 (1.06-1.17)

 Heterogeneity: 
4

2
 3.32; p=0.51

1601 1.15 (1.06-1.25)

1117 1.04 (0.94-1.15)

1759 1.12 (1.03-1.22)

1455 1.27 (1.14-1.43)

1312 1.08 (0.98-1.19)

7244 1.13 (1.08-1.17)

 Heterogeneity: 
4

2
 7.81; p=0.10

(c) Cancer mortality
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Figure S7. Associations of usual random plasma glucose with liver disease mortality 
HRs are presented stratified by age-at-risk, sex and study area and adjusted for education, smoking, alcohol, physical activity, body mass index, waist and hip circumference 
and systolic blood pressure. HRs are plotted against mean usual RPG level in each category. Squares represent the HR with area inversely proportional to the variance of 
the log HR. Grey squares represent the HR among participants with screen-detected diabetes (baseline RPG ≥11.1 mmol/L). Vertical lines indicate the 95% CI. RPG=random 
plasma glucose.
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Figure S8. Associations of usual random plasma glucose with respiratory disease 
mortality 
HRs are presented stratified by age-at-risk, sex and study area and adjusted for education, smoking, alcohol, physical activity, 
body mass index, waist and hip circumference and systolic blood pressure. HRs are plotted against mean usual RPG level in 
each category. Squares represent the HR with area inversely proportional to the variance of the log HR. Vertical lines indicate 
the 95% CI. Grey squares represent the HR among participants with screen-detected diabetes (baseline RPG ≥11.1 mmol/L). 
COPD=chronic obstructive pulmonary disease; RPG=random plasma glucose. 
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