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Supplementary tables:

Supplementary table 1 Search terms in meta-analysis of association between dietary protein and type 2 diabetes

Search theme

Search date

Pubmed search term

Embase search term

("Dietary Proteins"[Mesh]

OR "dietary protein"[tiab]OR "dietary proteins"[tiab]
OR "proteinconsumption"[tiab] OR "protein intake"[tiab]
OR "animalprotein"[tiab]OR "plant protein"[tiab]

("dietary protein"

OR "dietary proteins"

OR "protein consumption" OR "protein
intake"OR "animal protein" OR "plant

Protein 2019.3.5 OR "vegetable protein" [tiab]) protein" OR "vegetable protein")
AND ("DiabetesMellitus"[Mesh] OR "diabetes" [tiab]) AND ("diabetes mellitus")
AND ("Cohort Studies"[Mesh] OR "prospective"[tiab] AND ("prospective" OR "longitudinal”
OR "longitudinal"[tiab] OR "cohort"[tiab]) OR "cohort")
("Meat"[Mesh] OR"meat"[tiab] OR"red meat"[ tiab] ("meat" OR "red meat" OR "processed
OR"processed meat"[tiab]OR "totalmeat"[tiab]) meat"OR"totalmeat")
Meat 01935 AND ("DiabetesMellitus"[Mesh] OR "diabetes" [tiab]) AND ("diabetes mellitus")
AND ("Cohort Studies"[Mesh] OR "prospective"[tiab] AND ("prospective"
OR "longitudinal"[tiab] OR "cohort"[tiab]) OR "longitudinal" OR "cohort")
("Fishes"[Mesh]OR "fishes"[tiab]OR "fish protein"[tiab]  ("fishes"OR"fish protein" OR"seafood"
OR "seafood"[tiab]OR "fish"[tiab]) OR "fish")
AND ("DiabetesMellitus"[Mesh] OR "diabetes" [tiab]) AND ("diabetes mellitus")
Fish 2019.3.5 AND ("Cohort Studies"[Mesh]OR "prospective"[tiab] AND ("prospective"
OR "longitudinal"[tiab] OR "cohort"[tiab] ) OR "longitudinal" OR "cohort")
("Poultry"[Mesh]OR "poultry "[tiab]OR " poultry ("poultry "OR" poultry protein"” OR"
protein"[tiab] OR "poultry products"[tiab]) poultry products ")
Poultry 2019.3.5 AND ("DiabetesMellitus"[Mesh] OR "diabetes" [tiab]) AND ("diabetes mellitus")
AND ("Cohort Studies"[Mesh]OR "prospective"[tiab] AND ("prospective"
OR "longitudinal"[tiab] OR "cohort"[tiab] ) OR "longitudinal" OR "cohort")
("Eggs"[Mesh]"eggs"[tiab]OR "egg"[tiab] ("egg" OR "eggs"OR "egg protein")
OR "egg protein"[tiab]) AND ("diabetes mellitus")
Egg 2019.3.5 AND ("Diabetes Mellitus"[Mesh]OR "diabetes" [tiab]) AND ("prospective"
AND ("Cohort Studies"[Mesh]OR "prospective"[tiab] OR "longitudinal" OR "cohort")
OR "longitudinal"[tiab] OR "cohort"[tiab])
("Milk"[Mesh]OR "milk"[tiab]OR "dairy"[ tiab] ("milk" OR "dairy" OR "dairy product"
OR "dairy product"[tiab]OR "cheese"[tiab] OR "cheese"OR "butter"OR "cream"
OR "butter"[tiab]OR "cream"[tiab]OR "yogurt"[tiab]) OR "yogurt") AND ("diabetes mellitus")
Diary 2019.3.5 AND ("Diabetes Mellitus"[Mesh] OR "diabetes"[tiab]) AND ("prospective"OR "longitudinal"
AND ("Cohort Studies"[Mesh] OR "prospective"[tiab] OR "cohort")
OR "longitudinal"[tiab] OR "cohort"[tiab])
("Soybeans"[Mesh]OR "Soybeans"[tiab]OR "soy"[tiab] ("Soybeans" OR "soy" OR "legume"
OR "legume"[tiab] OR "soy product" [tiab] OR "soy product"OR "soy isoflavones")
OR "soy isoflavones" [tiab]) AND ("diabetes mellitus")
Soy 2019.3.5 AND ("Diabetes Mellitus"[Mesh] OR "diabetes" [tiab]) AND ("prospective"
AND ("Cohort Studies"[Mesh] OR "prospective"[tiab] OR "longitudinal" OR "cohort")
OR "longitudinal"[tiab] OR "cohort"[tiab])
Pubmed 2019.3.5 Proteint+ Meat +Fish +Poultry+Egg +Diary +Soy
Embase 2019.3.5 Protein+ Meat +Fish +Poultry+Egg +Diary +Soy
Topic="dietary protein" OR "dietary proteins" OR"protein consumption" OR "protein intake" OR
"animal protein" OR "plant protein" OR "vegetable protein" OR "meat" OR"red meat"
Web of OR"processed meat"OR"fishes"OR "fish protein"OR "seafood"OR "fish"OR "poultry"OR
Science 2019.3.5 "poultry products"OR "egg"OR "egg protein"OR "milk"OR "dairy" OR "dairy

product"OR"yogurt"OR "Soybeans"OR "soy"OR "legume"AND Topic="diabetes" AND

Topic="prospective" OR "longitudinal" OR "cohort"
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Supplementary table2 Characteristics of included studies of protein consumption and type 2 diabetes

First Publi | Study | Country | Follow- | Population | Method of Method of Adjustment variables
Author | cation | name up dietary diabetes
year years exposure assessment
assessment
and type of
protein
Chen 2019 | RS-I Netherla | 7.2 >45; 170-item 1.Fasting blood Total fat intake, total energy
RS-II nds 41.4%men; | FFQ, glucose intake, alcohol intake, age,
RS-III 643 cases, 389-item concentration of sex,smoking status,education
6813 FFQ; 7.0mmol/L or level, diet quality
subjects Total protein, | higher score,physical activity and
Animal 2.Non- fasting family history of diabetes,
protein, blood glucose time point of WC
Plant protein | concentration measurements, longitudinal
of 11.1mmol/L or WC, the interaction between
higher protein intake andlongitudinal
3. The use of WC
hypo-glycemic
drugs
Virtanen | 2017 | KIHD | Finland | 19.3 53.1£5.2; 4-d dietary 1.self-administered | Age, examination year,
100%men; | record; questionnaires energy intake, marital status,
432 cases, Total protein, | 2. fasting blood income, use of hypertension
44933 Animal glucose medication, family history of
subjects protein, measurements diabetes, pack-years of
Plant protein | 3. 2-h oral glucose | smoking, education,
tolerance tests leisure-time physical activity,
4. national registers | serum ferritin, alcohol intake,
glycemic index, dietary
intakes of fiber, Mg, coffee,
cholesterol, SFA, MUFA,
PUFA and trans-fatty acids,
BMLI, fasting plasma glucose
and fasting serum insulin
Malik 2016 NHS US 20.1 | 30-55; 61-item FFQ, | Biennialquestionna | Family history of diabetes,
Women; 131-item ire smoking, alcohol intake,
7214 cases; | FFQ; were mailed a physical activity, race/
76874 Total protein, | supplementary ethnicity, total energyintake,
subjects Animal questionnaire about | postmenopausal hormone use,
protein, symptoms percentages of energy from
Plant protein | andtreatment trans- fat, saturated fat,
monounsaturated fat,
NHS II 20.1 | 24-42; 131-item polyunsaturated fat, dietary
Women; FFQ; cholesterol, dietary fiber,
5032 cases; | Total protein, glycemic index, percentage of
88262 Animal energy derived from animal
subjects protein, protein and vegetable protein,
Plant protein BMI
HPFS 20 40-75 131-item
Men; FFQ;
3334 cases | Total protein,
41349 Animal
subjects protein,

Plant protein
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Shang 2016 | MCCS | Australia | 11.7 53.5+8.4; 121-item Self-reported Age, sex, ethnicity,
38.3%men; | FFQ; socioeconomic status,
929 cases; Total protein, physical activity, smoking,
21523 Animal alcohol intake, glycemic
subjects protein, index, consumption of
Plant protein energy, fiber, SFA, MUFA,
PUFA , trans fat, animal ,
plant protein intakes, plasma
glucose, blood pressure, BMI
Ericson | 2013 | MDC Sweden | 12 45-74; (1)a7-d (1) the Regional age, method version, season, total
38.2%men; | menu book Diabetes2000 Register | energy,
1709 cases; | (2) al68-item | of Scania education, smoking,
26725 questionnaire | (2) the MalmoHbAlc | alcohol intake, leisure-time
subjects (3) a45-min | Register physical activity and BMI.
Interview; (3)the Swedish
Total protein | National Diabetes
Register
Sluijs 2010 | EPIC- | Europe 10.1 21-64; A self- Self-report Sex, age atrecruitment,
NL 25.6%men; | administered | hospital energy-adjusted intake of
918 cases; FFQ diagnoses saturated fat,monounsaturated
38094 containing fat, polyunsaturated fat,
subjects 79 main food cholesterol, vitamin E,
items, magnesium, fiber, glycemic
validated load , energy-adjusted alcohol
against 12 consumption, physical
24-h activity , mean systolic,
dietary diastolic blood pressure ,
recalls; education level, parental
Total protein, history of diabetes, BMI,
Animal waist circumference
protein,
Plant protein
Song 2004 | WHS USA 10 >45; A validated By asking women | Age, BMI, total energy
0%men; SFFQ that to report these intake, smoking,
1558 cases; | inquired items on annual exercise,alcohol use, family
32688 about the follow-up history of diabetes,dietary
subjects average questionnaires intakes of fiber intake,
use of 131 glycemic load,magnesium,
foods and total fat.
beverages;
Animal
protein,
Plant protein
Supplementary table3 Characteristics of included studies of meat consumption and type 2 diabetes
First Publi | Study | Country | Follow- | Population | Method of Method of Adjustment variables
Author | cation | name up dietary diabetes
year time exposure assessment
(year) assessment
and type of
meat
Chen 2019 | RS Netherla | 7.2 >45; 170-item 1.Fastingblood Total fat intake, total energy
nds 41.4%men; | FFQ, glucose intake, alcohol intake, age,
643 cases, 389-item concentration sex,smoking status, education
6813 FFQ; of7.0mmol/orhighe | level, diet quality
subjects Fish r score,physical activity and
2.Non-fastinblood | family history of
glucose diabetes,time of
concentration WCmeasurements,

of11.1mmol/L or

longitudinal WC, the
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higher
3. The use ofhypo-
glycemic drugs

interaction between protein
intake and longitudinal WC

Jeon 2018 | the Korea 7.3 40-69; SQFFQ; Biennial Age, sex, body mass index,
commu 47.6%men; | Fish questionnaires, residential area, education
nity-bas 1171 cases; Health level, household income,
ed 8565 examination physical activity, alcohol
Ansung subjects andclinical tests consumption,

-Ansan smokingstatus,history of

cohort hypertension, family history
of type 2 diabetes, use of
antihypertensive medication,
use of dietary supplements,
intakes of vegetables, fruits,
red meat, processed meat,
soft drinks, coffee, and tea

Jakyung | 2018 | KoGES | Korea 10 40-69; 103-item biennial Age, sex, educational level,

47.4%men; | semi-quantita | questionnaire- monthly household income,
668 cases; tive food based interview residential area, smoking,
8618 frequency physical activity, BMI,
subjects questionnaire alcohol intake, energy intake,
; consumption levels of dietary
Processed fat, crude fiber, sodium, fruit
meat and vegetable, current use of
antihypertensive and
antihyperlipidemic
medication
Talaei 2017 | SCHS | China 10.9 45-74; 165-item self-reported Age, sex, dialect, year of
42.7 %men; | semi-quantita interview, educational level,
5207 cases, | tivefood body mass index, physical
45426 frequency activity level, smoking status,
subjects questionnaire alcohol use, baseline history
; of self-reported hypertension,
red meat, adherence to the vegetable-,
poultry; fruit-, and soy-rich dietary
fish pattern, total energy intake,
heme iron intake
Isanejad | 2017 | WHI USA 15 50-79; 122-items Self-report at Age, ethnicity, education,
0%men; FFQ; each semiannual income, history of CHD,
11242cases; | Red meat, contact when current smoking, current
74155 Processed participants were alcohol use, physical activity,
subjects meat, asked by hypertension, family history
Poultry; self-administered of diabetes, hormone use,
Fish medical history glycaemic load, glycaemic
update index, total energy intake,
questionnaire BMI
Virtanen | 2017 | KIHD | Finland | 19.3 53.14£5.2; 4-d dietary Self-administered | Age, examination year,
100%men; | records; questionnaires, energy intake, marital status,
432 cases; | Red meat, fasting blood income, use of hypertension
2332 Processed glucose medication, family history of
subjects meat; measurements, diabetes, pack-years of
Fish 2-h oral glucose smoking, education,
tolerance tests, leisure-time physical activity,
national registers serum ferritin, alcohol intake,
glycaemic index, and dietary
intakes of fibre, Mg, coffee,
cholesterol, and SFA, MUFA,
PUFA and trans-fatty acids,
BMI, fasting plasma glucose
and fasting serum insulin

Wallin 2017 | COSM | UK 15 45-79; 96-itemFFQ; | Linkage of the Age, body mass index,

100%men; | fish study cohort with | physical activity, education,
3624 cases; the Swedish cigarette smoking, total
35583 National Diabetes | energy intake, intake of
subjects Register (NDR) alcohol and DASH diet

and the Swedish component score ,dietary

National Patient

exposure to polychlorinated
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Register (NPR) biphenyls and methyl
mercury
MariSan | 2016 | SUN Spain 8.84 20-90; 136-items Participants Age, sex, physical activity,
chis Project 39%men; FFQ; reported any total energy intake, baseline
146 cases; Processed medical diagnosis | body mass index , family
18527 meat of diabetes at history of diabetes, prevalent
subjects baseline and in hyper-cholesterolemia,
each of the prevalent hypertension,
follow-up dietary fiber intake ,
questionnaires. sugar-sweetened beverages
consumption , smoking
status, caffeine intake ,
glycemic index, adherence to
Mediterranean dietary
pattern, prevalent
cardiovascular disease,
prevalent cancer
Ericson | 2013 | MDC Sweden | 12 45-74; A 7-d menu Used information Age, method version, season,
38.8%men; | book; on the date of total energy,education,
1709 cases; | a 168-item diagnosis from the | smoking, alcohol intake,
26725 questionnaire | registers leisure-time physical activity
subjects a 45-min prioritised in the and BMI.
interview; following order:
Red meat, (1) the Regional
Processed Diabetes2000
meat, Register of Scania
Fish, (2) the Malmo
Poultry HbAlc Register
(3)the Swedish
National Diabetes
Register
Kurotani | 2013 | JPHC Japan 5 45-75; 147- item Self-administered | Age, public health centre
42.9%men; | FFQ; questionnaire area, BMI, smoking status,
1178cases; | Red meat, alcohol consumption, total
63849 Processed physical activity, the history
subjects meat, of hypertension,
Poultry coffeeconsumption, the
family history of diabetes,
Mg intake, Ca intake, rice
intake, fish intake, vegetable
intake, soft drink
consumption,
energy intake.
Ruesten | 2013 | German | The 8 35-65; Semi- Self-reports of the | Age, sex, smoking status,
y EPIC- \ quantitative | respectivecondition | pack-years of smoking,
Potsdam 837 cases; 148-itemFFQ | , disease-relevant alcohol consumption,
study 23531 ; medication or leisure-time physical activity,
subjects Red meat, reasons for a BMI, waist-to-hip ratio,
Processed reported change in | prevalent hypertension at
meat, diet; baseline, history of high
Fish, record linkages blood lipid levels at baseline,
Poultry education, vitamin
supplementation, total energy
intake
Lajous 2012 | E3N France 13.8 \ A validated Self-reports, Education, residence in the
study 0%men; self-administ | supplementary Mediterranean, BMI,
1369 cases; | ered dietary | questionnaires, smoking, parental history of
66118 questionnaire | and drug diabetes, physical activity,
subjects ; reimbursement hormone replacement
Processed information therapy, hypertension,
meat hyper-cholesterolemia,
n-3 polyunsaturated fatty
acid , carbohydrates , fiber,
coffee, fruits, vegetables
Amanda | 2012 | SHFS USA 8 18.0-74.9; | An Use of insulin or Age, sex, site,
39%men; interviewer- | oral antidiabetic total calories/d, education,
243 cases; | administered | medication or by a | smoking, alcohol, family
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2001 Block119-ite | fastingplasma history of diabetes,
subjects m FFQ; glucoseconcentrati | pedometer-determined

Processed on >126 mg/dL at | physical activity, fiber from

meat the follow-up exam | grains and glycemic load,
in 2007-2009 BMI

Geertrui | 2012 | RS Nether-la | 12.4 >55; 170 food Records of general | Age, sex, smoking, diet

da nds 42.9%men; | items FFQ; practitioners’ prescription, family history of
456 cases; Red meat, (including diabetes, intake of energy,
4366 Processed laboratory glucose | energy-adjustedcarbohydrates
subjects meat, measurements), ,energy-

Poultry hospital discharge | Adjustedpolyunsaturated fatty
letters, and serum acids, energy-adjusted fiber,
glucose energy-adjusted milk,
measurements energy-adjusted cheese, soya,

fish, alcohol, tea, intake of
processed meat and poultry
Pan 2011 | NHS USA 20.1 30-55; 61\131-item | Biennial Age, alcohol consumption ,
0%men; FFQ; questionnaire physical activity level,
8253 cases; | Red meat, weremailed a smoking status , race ,
100208 Processed supplementary menopausal status and
subjects meat questionnaire hormone use in women,
NHS II 20.1 24-42; 131-item aboutsymptoms family history of diabetes,
0%men; FFQ; and treatment history of hypertension and
3068 cases; | Red meat, hypercholesterolemia,
67969 Processed quintiles of total calories,
subjects meat dietary score, a BMI category
HPFS 20 40-75; 131-item
100%men; | FFQ;
2438 cases; | Red meat,
32649 Processed
subjects meat
Steinbre | 2011 | MEC USA 13.5 45-75; A validated Self-report in a Ethnicity, education, BMI,
cher 48.0%men; | quantitative | follow-up physical activity and total
8587 cases; | food questionnaire; calorie intake, stratified by
75512 frequency a medication age at cohort entry
subjects questionnaire | questionnaire;

; a linkagein 2007

Red meat, with the two major

Processed health plans

meat,

Poultry

Nanri 2011 | JPHC Japan 5 45-75; 147- item Self-administered | Age, study area, BMI,
42.9%men; | FFQ; questionnaire smoking status , alcohol
971 cases; | Fish consumption , family history
52680 of diabetes mellitus , total
subjects physical activity , history of
hypertension , total energy
intake , coffee consumption,
intakes of calcium,
magnesium, dietary fiber,
vegetables, fruit, meat, rice
Villegas | 2011 | SWHS | China 10 40-70; A validated Self-reported Age, energy intake,
0%men; FFQ waist-to-hip ratio, BMI,
3034 cases; | questionnaire smoking, alcohol
64193 ; consumption, physical
subjects Fish activity,income level,
SMHS 6 40-74; educational level, occupation,
100%men; family history of diabetes,
900 cases; hypertension, dietary pattern
51963
subjects
Djousse | 2011 | WHS USA 12.4 >45; 128-food-fre | By annualfollowup | age, BMI, parental history of
0% men; quency questionnaires, diabetes, smoking, exercise,
2370 cases; | questionnaire | validated byusing alcoholintake, menopausal
36328 ; the ADA criteria, status, red-meat intake,
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subjects Fish obtainingadditional | quintiles of energyintake,
information with a | linoleic acid, a-linolenic acid,
telephone interview | dietary magnesium, trans fat,
andsupplemental saturated fat, cereal fiber, and
questionnaire glycemic index
Satu 2010 | ATBC | Finland | 12 50-69; 276 food A medical Age, intervention group, body
100%men; | items and certificate from the | mass index, number of
1098 cases; | mixed dishes, | attendingphysician, | cigarettes smoked daily,
25943 a validated the certificate of smoking years, systolic blood
subjects self-administ | every case is pressure, diastolic blood
ered FFQ; verified to fulfill pressure, serum total
Red meat, the diagnostic cholesterol, serum
Processed criteria (blood high-density lipoprotein
meat, glucose cholesterol, leisure-time
Poultry permanently 7.0 physical activity, intakes of
mmol/l or higher alcohol and energy,
after dietary consumption of fruit,
treatment) for vegetables, rye, milk and
diabetes at the coffee
Social Insurance
Institution
Patel 2009 | EPIC- | United 10.2 40-79; 130-item Self-report Age, sex, family history of
Norfolk | Kingdom 44.7%men; | semi-quantita | confirmed by diabetes,smoking, education
Study 725 cases; | tive FFQ; record linkage level, physical activity, total
21984 Fish with several energy intake, alcohol intake,
subjects databases plasma vitamin C, BMI, waist
circumference
Geertrui | 2009 | RS Nether-la | 12.4 >55; 170 food Records of general | Age, sex, smoking, education
da nds 42.9%men; | items FFQ; practitioners’ level, intake of energy,
463 cases; | Fish (laboratory glucose | alcohol, trans fatty acids,
4472 measurements), fiber
subjects hospital discharge
letters, and
serum
glucosemeasureme
nts
Kaushik | 2009 | NHS USA 15.1 30-55; 61-item FFQ; | Biennial Smoking, alcohol
0%men; 131-item questionnaire consumption,physical
4159 cases; | FFQ; weremailed a activity, family history of
94159 Fish supplementary diabetes mellitus, BMI,
subjects questionnaire intakes of saturated fat,
aboutsymptoms trans fats, linolenic acid,
and treatment linoleic acid, caffeine, cereal
fiber; glycemic index,
calories,menopausal status,
postmenopausal hormone use
NHS II 15.1 2646, 131-item Biennial smoking, alcohol
0%men; FFQ; questionnaire consumption,physical
2728 cases; | Fish weremailed a activity, family history of
96682 supplementary diabetes mellitus, BMI,
subjects questionnaire intakes of saturated fat,
aboutsymptoms trans fats, linolenic acid,
and treatment linoleic acid, caffeine, cereal
fiber; glycemic index,
calories,use of hormone
replacement therapy and oral
contraceptive use
HPFS 15.1 39-78; 131-item Biennial smoking, alcohol
100%men; | FFQ; questionnaire consumption,physical
2493 cases; | Fish weremailed a activity, family history of
44902 supplementary diabetes mellitus, BMI,
subjects questionnaire intakes of saturated fat,
aboutsymptoms trans fats, linolenic acid,

and treatment

linoleic acid, caffeine, cereal
fiber, glycemic index,
calories
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Vang 2008 | AMS USA 17 45-88; Semi- Self-report Age, sex
and 58.3%men; | quantitative on annual
AHS 531 cases; questionnaire | follow-up
8401 ; questionnaires
subjects Fish
Villegas | 2006 | SWHS | China 4.6 40-70; A validated Self-reported Age, kcals/day, BMI, WHR,
0%men; FFQ; smoking, alcohol
1969 cases; | Red meat, consumption, physical
70609 Processed activity, vegetable intake,
subjects meat, income level, education level,
Poultry occupationstatus,
hypertension, chronic disease
Montone | 2005 | Finnish | Finland | 23 40-69; Dietary Identified from the | Age, sex, geographicarea,
n Mobile 53.1%men; | history Sociallnsurance BMI, smoking, familyhistory
Clinic 383 cases; interviewa Institution’s of diabetes, total energyintake
Health 4304 questionnaire | nationwide
Examin subjects form listing | register of persons
ation over receiving
Survey 100fooditems | drug
and mixed reimbursement
dishes ;
Red meat,
Processed
meat,
Poultry
Song 2004 | WHS USA 10 >45; a validated By asking women | Age, BMI, total energy
0%men; SFFQ that to report these intake, smoking, exercise,
1543 cases; | inquired items on annual alcohol use, family history of
39876 about the follow-up diabetes,dietary intakes of
subjects average questionnaires; fiber intake, glycemic load,
use of 131 validated byusing | magnesium,
foods and the ADA criteria; total fat
beverages; obtaining
Red meat, additional
Processed information with a
meat telephone interview
andsupplemental
questionnaire
Dam 2002 | The USA 12 40-75; Asemi- Self-reported Age, total energy intake, time
Health 100%men; | quantitative | diabetes was period, physical activity,
Professi 1320 cases; | FFQ that confirmed by a cigarette smoking, alcohol
onals 42504subje | inquired supplementary consumption,hyper-cholester
Follow- cts about the questionnaire, and | olemia, hypertension,family
up average use validation with history of type 2 diabetes,
Study of 130 foods | medical records intake of cereal fiber and
and magnesium, BMI
beverages;
Processed
meat
Supplementary table4 Characteristics of included studies of total dairy consumption and type 2 diabetes
First Publi | Study | Country | Follow- | Population | Method of Method of Adjustment variables
Author | cation | name up dietary diabetes
year time exposure assessment
(year) assessment
and type of
dairy
Talaei 2018 | SCHS | China 12 45-74; 165-item Self-reported Age, sex, dialect, year of
42.7 %men; | semi-quantita interview, educational level,
5207 cases, | tive FFQ; body mass index, physical
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45426 Milk activity, smoking status,
subjects alcohol use, baseline history
of self-reported hypertension,
total energy intake, vegetable,
fruit, soy-rich pattern, dim
sum, meat-rich pattern,
coffee, soda
Jeon 2018 | The Korea 7.3 51.7+£0.1; | SQFFQ; Biennial Age, sex, body mass index,
commu 47.6%men; | Milk, questionnaires, residential area, education
nity-bas 1171 cases; | Yogurt health level, household income,
ed 8558 examinations, physical activity, alcohol
Ansung subjects clinical tests consumption, smoking
-Ansan status,history of hypertension,
cohort family history of type 2
diabetes, use
ofantihypertensive
medication, use of dietary
supplements, intakes of
vegetables, fruits, red meat,
processed meat, soft drinks,
coffee, tea
Virtanen | 2017 | KIHD | Finland | 19.3 53.1£5.2; 4-d dietary Self-administered | Age, examination year,
100%men; | records; questionnaires, energy intake, marital status,
432 cases; | Milk fasting blood income, use of hypertension
2332 glucose medication, family history of
subjects measurements, 2-h | diabetes, pack-years of
oral glucose smoking, education,
tolerance tests, leisure-time physical activity,
national registers serum ferritin, alcohol intake,
glycaemic index, and dietary
intakes of fibre, Mg, coffee,
cholesterol, and SFA, MUFA,
PUFA and trans-fatty acids,
BMLI, fasting plasma glucose
and fasting serum insulin
Brouwer | 2016 | RS Netherla | 9.5 65.1+6.7; 170 food Records of general | Age, sex, alcohol , smoking,
-Brolsm nds 40%men; items FFQ; practitioners’ education, physical activity ,
a 393 cases; Milk, (including BMLI, total energy intake,
2974 Yogurt laboratory glucose | energy adjusted meat intake,
subjects measurements), energy-adjusted fish intake,
hospital discharge | potential intermediates
letters, and serum
glucose
measurements
Andrés | 2016 | PRED | Spain 4.1 66.6+6.6; 137-item Clinical diagnosis | Age, sex, BMI, dietary
IMED 38.4% men; | semi-quantita | or use of intervention group, leisure
270 cases; | tive FFQ; antidiabetic time physical activity,
3454 Milk, medication educational level , smoking,
subjects Yogurt hypertension or
antihypertensive use ,fasting
glucose, HDL-cholesterol,
triglyceride concentrations,
cumulative average
consumption of dietary
variables in energy-adjusted
quintiles, alcohol
Ericson | 2015 | MDC Sweden | 14 45-74; A 7-d menu Used information Age, sex, method
38.8%men; | book, on the date of version,season, education,
2860 cases; | a 168-item diagnosis from the | BMI,
24070 questionnaire | registers leisure-time physical
subjects , prioritised in the activity,smoking, intakes of
a 45-min following order: total
interview; (1) the Regional energy and alcohol
Milk Diabetes2000
Register of Scania
(2) the Malmo

HbA 1c Register
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(3)the Swedish
National Diabetes
Register
Connor | 2014 | EPIC- | UK 11 40-79; 130-item Self-report Age, sex, BMI, family history
Norfolk 44%men; semi-quantita | confirmed by of diabetes, smoking, alcohol,
Study 752 cases; tive FFQ, record linkage physical activity, social class,
4126 7-d food with several education level, energy, fiber,
subjects diary; databases fruit,vegetables, red meat,
Milk, processed meat, coffee intake
Yogurt
Geng 2014 | NHAP | China 6 50-70; 74-item FFQ); | Self-report, Age, sex, region, residence,
CS 41%men,; Milk Useof any oral smoking, family history of
507 cases; hypoglycemic diabetes, BMI, dietary fiber
2091 medication or intake, changes in BMI
subjects insulin, or fasting and waistline
glucose
>7.0mmol/L
Sabita 2013 | Whiteh | UK 10 56+6.1; Validated Self-report of Age, sex,
all 72%men; 114 items doctor’s diagnosis, | ethnicity,employment grade,
[Istudy 273 cases; FFQ; initiation of smoking, alcohol intake,
4186 Milk, antidiabeticmedicat | BMI, physical activity,family
subjects Yogurt ion, history of coronary
a2-h75-g heartdisease/
oral-glucose hypertension,
tolerancetest fruit,vegetables, bread, meat,
fish, coffee, tea, total energy
intake
Struijk 2013 | Inter99 | Denmark | 5 30-60; Validated Fasting plasma Age, sex, intervention group,
Study 48%men,; 198-item glucose >7.0 diabetes family history,
214 cases; FFQ; mmol/L and/or 2-h | education level, physical
5232 Milk plasma glucose activity, smoking status,
subjects >11.1 mmol/L intake of alcohol, wholegrain
based on cereal, meat, fish, coffee, tea,
loral-glucosetolera | fruit, vegetables, energy,
nce test change in diet form baseline
to 5-y follow-up, waist
circumference
Grantha | 2013 | AusDia | Australia | 5 25-88; 121-itemFFQ | Fasting plasma Age, sex, energy intake,
m b 45%men; ; glucose >7.0 family history of
209 cases; | yogurt mmol/L or 2-h diabetes,education level,
5582 postload plasma level of physical activity,
subjects glucose >11.1 smoking status, triglycerides,
mmol/L or HDLcholesterol, systolic
treatment with blood pressure, waist
insulin or oral circumference, hip
hypoglycemic circumference
agents
Kirii 2009 | JPHC Japan 5 45-75; 147-item Self-administered | Age, area , BMI, family
42.9% men; | FFQ; questionnaire history of diabetes mellitus,
1114 cases; | Milk, smoking status , alcohol
59796 Yogurt intake, history of
subjects hypertension, exercise
frequency, consumption of
coffee , energy-adjusted
magnesium, total energy
Vang 2008 | AMS USA 17 45-88; Semi-quantit | Self-report Age, sex
and 61.1% men; | ative on annual
AHS 539 cases; questionnaire | follow-up
8401 ; questionnaires
subjects Milk
Liu 2006 | WHS USA 10 > 45; A validated By asking women | Total energy
0% men; SFFQ that to report these intake,randomized-treatment
1603 cases; | inquired items on annual assignment, age, family
39876 about the follow-up history of diabetes, smoking
subjects average Questionnaires; status, BMI,
use of 131 | validated by hypercholesterolemia,




Supplementary data

foods and using the hypertension,
beverages; ADAcriteria; physicalactivity,hormones,
Yogurt primarily alcohol consumption, dietary
obtainadditional intakes,fibers, total fat,
information with a | dietary glycemic
telephone interview | load,quintiles of dietary,
andsupplemental calcium, vitamin D,
questionnaire magnesium.
Choi 2005 | The USA 12 40-75; A semi- Self-reported Age , total energy intake,
Health 100% men; | quantitative diabetes was biennial follow-up time,
Professi 1243 cases; | FFQ that confirmed by a family history of diabetes,
onals 37726 inquired supplementary smoking status , BMI,
Follow- subjects about the questionnaire, and | hypercholesterolemia ,
up average use validation with hypertension, physical
Study of about 130 | medical records activity , alcohol intake,cereal
foods and fiber intake, trans-fat intake,
beverages; ratio of polyunsaturated to
Milk, saturated fat, glycemic load
Yogurt
Montone | 2005 | Finnish | Finland | 23 40-69; Dietary Identified from the | Age, sex, geographic
n Mobile 53.1%men; | history Sociallnsurance area, BMI, smoking, family
Clinic 383 cases; interviewa Institution’s history of diabetes, total
Health 4304 questionnaire | nationwide energyintake
Examin subjects form listing | register of persons
ation over 100 receivingdrug
Survey food reimbursement
items and
mixed dishes;
Milk
Supplementary tableS Characteristics of included studies of soy consumption and type 2 diabetes
First Publi | Study | Country | Follow- | Population | Method of Method of Adjustment variables
Author | cation | name up dietary diabetes
year time exposure assessment
(year) assessment
Chen 2019 | RS Netherla | 7.2 65.4+ 11.3; | Semi-quantit | 1. Fasting blood Total fat intake, total energy
nds 41.4%men; | ative glucose intake , alcohol intake , age,
643 cases; 170-item concentration of | sex,smoking status, education
6813 FFQ, 7.0 mmol/L or level, diet quality score,
subjects semi-quantita higher; physical activity family
tive 389-item | 2. Non-fasting history of diabetes,time point
FFQ blood glucose of WC measurements,
concentration longitudinal WC, the
of 11.Immol/L interaction between protein
or higher; intake and longitudinal WC
3. The use of blood
glucose-lowering
medications.
Nerea 2018 | PRED | Spain 4.3 67 +6; Semi-quantit | A diagnosis Age, sex, intervention group,
IMED 38.4% men; | ative FFQ reported in the cumulative average
266 cases; medical charts or consumption of alcohol ,
13797 on a fasting blood | smoking status, educational
subjects glucose values level, leisure-time physical
during routine activity ,baselinehypertension
biochemical , hypercholesterolemia, use of
analyses antihypertensive medication ,
use of lipid-lowering drugs
and fasting plasma glucose at
baseline ,cumulative average
of the 13-point screener
(excluding legumes) of
MedDiet adherence, BMI
Ding 2016 | NHS USA 20.1 30-55; 61\131-item | Biennial Age, alcohol consumption ,
0%men; FFQ questionnaire physical activity level,
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4519 cases; weremailed a smoking status , race ,
38885 supplementary menopausal status, hormone
subjects questionnaire use in women, family history
NHS II 20.1 24-42; 131-item aboutsymptoms of diabetes, history of
0%men; FFQ and treatment hypertension and
3920 cases; hyper-cholesterolemia,
51589 quintiles of total calories,
subjects dietary score, a BMI category
HPFS 20 40-75; 131-item
100%men; | FFQ
742cases;
7364
subjects
Ericson | 2013 | MDC Sweden | 12 45-74; A 7-d menu Used information Age, method version, season,
38.8%men; | book; on the date of total energy, education,
1571 cases; | a 168-item diagnosis from the | smoking, alcohol intake,
26725 questionnaire | registersprioritised | leisure-time physical activity,
subjects a 45-min in the following BML
interview order:(1) the
Regional Diabetes
2000 Register of
Scania(2) the
Malmo HbAlc
Register(3)the
Swedish National
Diabetes Register
Tatsumi | 2013 | The Japan 24 30-70; Aself- Fasting Age, body mass index,
Saku 100% men; | administered | hyperglycemia alcohol consumption,
Study 146 cases; questionnaire | (FPG levels>7.0 smoking status,physical
1738 mmol/L), activity, family history of
subjects and/or postload diabetes, green vegetable
hyperglycemia intake and fruit intake
(2-h PGlevels
>11.1 mmol/L),
receiving medical
treatment for type 2
diabetes mellitus
Ruesten | 2013 | German | The 8 35-65; Semi Self-reports of the | Age, sex, smoking status,
y EPIC-Po \ -quantitative | respectivecondition | pack-years of smoking,
tsdam 837 cases; 148-itemFFQ | , disease-relevant alcohol consumption,
study 23531 medication or leisure-time physical activity,
subjects reasons for a BMI, waist-to-hip ratio,
reported change in | prevalent hypertension at
diet;record linkages | baseline, history of high
with the Common | blood lipid levels at baseline,
Cancer registry and | education, vitamin
the database of the | supplementation, total energy
clinical center of intake
Potsdam
Mueller | 2012 | SCHS | China 5.7 45-74; 165-item Self-reported Age, sex, dialect, year of
42.7%men; | semi-quantita interview, soybean drink ,
2252 cases; | tive food educational level , smoking
246898 frequency status , alcohol use , any
subjects questionnaire physical activity , baseline
hypertensive , calcium ,
carbohydrate ,
polyunsaturated fatty acid,
non-soy protein, total energy,
sweetened soybean drink and
tofu, body mass index
Morimot | 2011 | MEC USA 14 45-75; A validated Self-report in a Ethnicity, BMI, physical
0 53.1%men; | quantitative | follow-up activity, education, total
8564 cases; | food questionnaire; energy, smoking status,
26068 frequency a medication alcohol, dietary fiber,
subjects questionnaire | questionnaire; processed red meat intake
(FFQ) by a linkage

in 2007 with the
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two major health
plans

Nanri 2010 | JPHC Japan 5 45-75; 147- item Self-administered | Age, study area, BMI ,

42.9%men; | FFQ questionnaire smoking habit, alcohol

1114 cases; consumption , family history

59791 of diabetes mellitus, leisure

subjects time physical activity, history
of hypertension , coffee
consumption , green tea
consumption, , vegetable
intake, fiber intake, fish
intake , and total energy
intake

Villegas | 2008 | SWHS | China 4.6 40-70; A validated Self-reported Age, energy intake, BMI,

0%men; food- waist-to-hip ratio, smoking,
1605 cases; | frequency alcohol consumption,
70609 questionnaire vegetable intake, fiber,
subjects (FFQ) physical activity, income
level, education level,
occupation, and hypertension.
Supplementary table6Characteristics of included studies of egg consumption and type 2 diabetes
First Publi | Study | Country | Follow- | Population | Method of Method of Adjustment variables
Author | cation | name up dietary diabetes
year time exposure assessment
(year) assessment
Jing Guo | 2018 | CAPS | England | 22.8 45-59; FFQ Self-reported Age,BMlI,total energy intake,
100%men; from alcohol consumption,
120 cases; questionnaires smoking, energy expenditure,
1687 social class,family history of
subjects myocardial infarction,sugar
intake, fruit consumption ,
red meat consumption and
fibre (cereal and vegetable
sources)

Sabaté 2018 | AHS-2 | United 53 44.3-71.3; | FFQ HHQ3, Age, race, gender, energy
States 35.2%men; HHQS5 intake, television hours,sleep
and 2594cases; hours,smoking, exercise,
Canada 52718 refined grains,vegetables,

subjects coffee, dairy, soy, nuts/seeds,
fruits, fish, egg intake, meat
intake and BMI

Jieul Lee | 2018 | KoGES | Korea 9.2 40-69; 103-item Fasting glucose Age, BMI, residential

47.4%men; | semi-quantita | concentration location, education level,
857 cases; tive >126 mg/dL; household income,
7002 food the current use of | smoking status, alcohol
subjects frequency glucose-lowering intake, physical activity,
questionnaire | medications, intake of total energy,
or the use of insulin | cholesterol, fiber, meat, fish,
injection based on | vegetables, fruit, and dairy
themodified WHO
criteria;Aself-repor
ted
physician’sdiagnosi
S
Virtanen | 2017 | KIHD | Finland | 19.3 53.14£5.2; 4-d dietary Self-administered | Age, examination year,
100%men; | records questionnaires, energy intake, marital status,
432 cases; fasting blood income, use of hypertension
2332 glucose medication, family history of
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subjects measurements, diabetes, pack-years of
2-h oral glucose smoking, education,
tolerance tests, leisure-time physical activity,
national registers serum ferritin, alcohol intake,
glycaemic index, and dietary
intakes of fibre, Mg, coffee,
cholesterol, and SFA, MUFA,
PUFA and trans-fatty acids,
BMI, fasting plasma glucose
and fasting serum insulin
Wallin 2016 | COSM | UK 15 45-79; 96-itemFFQ | Linkage of the Age, BMI, physical activity;
100%men; study cohort with education, cigarette smoking
4173 cases; the Swedish total energy intake , intake of
39610 National Diabetes | alcohol, history of
subjects Register (NDR) cardiovascular disease at
and the Swedish baseline,coffee consumption,
National Patient and intakes of red meat,
Register (NPR) processed meat, fish,fruit,
vegetables, white bread,
caviar,sweet buns/biscuits,
fibre
Djouss¢ | 2016 | JHC USA 7.3 21-95; 158-item Fasting glucose Age, sex, smoking, alcohol,
36% men; FFQ >126 mg/dL, BMLI, physical activity score,
531 cases; hemoglobin A1C education,energy intake, red
3564 >6.5%, meat (including bacon), fiber,
subjects or current use of dietary magnesium,
insulin or oral fruit/vegetables, trans fat,
hypoglycemic waist circumference, history
of hypertension, history of
CVD
Lajous 2015 | E3N France 14 43-70; 208-item Self-reports, Age, education, BMI,
0% men; self-administ | supplementary smoking, physical activity,
1803 cases; | ered diet questionnaires menopause,
65364 history and drug hormone replacement
subjects questionnaire | reimbursement therapy,hypertension,
information hyper-cholesterolaemia,
energy,alcohol, processed red
meat,coffee, fruits,
vegetables,sugar-sweetened
artificially sweetened drinks
Ericson | 2015 | MDC Sweden | 14 45-74; A 7-d menu Used information Age, sex, method version,
38.8%men; | book; on the date of season, education, BMI,
2860 cases; | a 168-item diagnosis from the | leisure-time physical activity,
24070 questionnaire | registersprioritised | smoking, intakes of
Subjects a 45-min in the following totalenergy and alcohol
(2860) interview order:(1) the
Regional Diabetes
2000 Register of
Scania(2) the
Malmo HbAlc
Register(3)the
Swedish National
Diabetes Register
Kurotani | 2014 | JPHC Japan 5 45-75; 147- item Self-administered | Age, public health centre,
42.9%men; | FFQ questionnaire area,BMI, smoking status,
1165cases; alcohol consumption, total
63466 physical activity levels,
subjects history of hypertension and
family history of diabetes,
Mg intake, Ca intake, coffee
consumption, rice intake,fish
and shellfish intake, meat
intake, vegetable intake,
soft drink intake and energy
intake.
Zazpe 2013 | SUN Spain 6.6 20-90; Semi Whether received | Age, sex, total energy intake,
Project 40.4% men; | -quantitative | a medical diagnosis | adherence to the
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91 cases; FFQwith 136 | of diabetes Mediterranean food pattern,
15956 items alcohol intake, baseline BMI,
subjects smoking status, physical
activity during leisure
time,family history of
diabetes,
self-reported ECV,
self-reported hypertension,
self-reported
hypercholesterolemia
Ruesten | 2013 | German | The 8 35-65; Semi Self-reports of the | Age, sex, smoking status,
y EPIC-Po \ -quantitative | respectivecondition | pack-years of smoking,
tsdam 837 cases; 148-itemFFQ |, disease-relevant alcohol consumption,
study 23531 medication or leisure-time physical activity,
subjects reasons for a BMI, waist-to-hip ratio,
reported change in | prevalent hypertension at
diet;record linkages | baseline, history of high
with the Common | blood lipid levels at baseline,
Cancer registry and | education, vitamin
the database of the | supplementation, total energy
clinical center of intake
Potsdam
Djouss¢ | 2010 | CHS USA 11.3 65-98; 99-item Newuse of insulin | Age, race, field centre, BMI,
42.8% men; | picture-sort or oral physical activity, smoking,
313 cases; | version of the | hypoglycemic intakes of alcohol and cereal
5888 National agents fibre
subjects Cancer or a fasting glucose
Institute FFQ | concentration>7
mmol/L or a
nonfasting glucose
concentration of
>11.1 mmol/L
Djouss¢ | 2009 |PHS1 | USA 20 39.7-85.9; | Self-reported | Self-report Age, BMI, vigorous exercise,
100%men; | using asimple | on annual smoking, history of
1921 cases; | abbreviated follow-up hyper-cholesterolaemia and
20703 semi- questionnaires hypertension, alcohol intake
subjects quantitative
WHS 11.7 38.7-89.9; | FFQ Age, BMI, exercise,
0%men; smoking,family history of
2076 cases; diabetes,
36295 history of
subjects hypertension,hyper-cholester
olaemia,
intakes of energy, alcohol, red
meat, fruits and vegetables,
saturatedfatty acids,
trans-fatty acids,PUFAs
Vang 2008 | AMS USA 17 45-88; Semi Self-report Age, sex
and 58.3%men; | -quantitative | on annual
AHS 535cases; questionnaire | follow-up
8401 questionnaires
subjects
Monto-n | 2005 | Finnish | Finland | 23 40-69; Dietaryhistor | identified from the | age, sex, geographicarea,
en Mobile 53.1%men; |y interviewa | Sociallnsurance BMI, smoking, familyhistory
Clinic 383 cases; | questionnaire | Institution’s of diabetes, total energyintake
Health 4304 form listing nationwide
Examin subjects over 100 register of persons
ation food receivingdrug
Survey items and reimbursement
mixed dishes
common in

the Finnish
diet
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Supplementary table7: Quality assessment of cohort studies included in meta-analysis
(Newcastle-Ottawa Quality Assessment Scale)

Selection Comparability Outcome Total
First author, Cohort O Q Q O Sub. Ol QI S O Q Q Sub. (9Max)
yeat 1 2 3 4 Total A" B™ Total 1 2 3 Total
Chen 2019[1] RS-I 1 1 1 1 4 1 1 2 1 1 0 2 8
RS-II 1 1 1 1 4 1 1 2 1 1 0 2 8
RS-III 1 1 1 1 4 1 0 1 1 1 0 2 7
Talaei2018[2] SCHS 1 1 1 1 4 1 0 1 0 1 1 2 7
Jeon 2019[3] CBAAC 1 1 1 1 4 0 1 1 1 1 1 3 8
Talaei 2017[4] SCHS 1 1 1 0 3 1 0 1 0 1 1 2 6
Nerea 2018[5] PREDIMED 1 1 1 1 4 0 0 0 1 0 1 2 6
Lee 2018[6] KoGES 1 1 1 1 4 0 1 1 1 1 0 2 8
Son 2018[7] KoGES 1 1 1 1 4 0 0 0 1 1 1 3 7
Joan 2018[8] AHS-2 1 1 1 1 4 1 0 1 1 1 0 2 7
Isanejad 2017[9] WHI 1 1 1 1 4 1 1 2 0 1 1 2 8
Virtanen 2017[10] KIHD 1 1 1 1 4 1 1 2 1 1 1 3 9
Wallin2017[11] COSM 1 1 1 1 4 1 0 1 1 1 1 3 8
Malik 2016[12] NHS 0 1 1 1 3 0 1 1 0 1 1 2 6
NHS 11 0 1 1 1 3 0 1 1 0 1 1 2 6
HPFS 0 1 1 1 3 0 1 1 0 1 1 2 6
MariSanchis SUN Project 0 1 1 1 3 1 1 2 0o 1 1 2 7
2016[13]
BrouwerBrolsma the 1 1 1 1 4 1 0 1 1 1 1 3 8
2016[14] Rotterdam
Study
Shang 2016[15] MCCS 1 1 1 1 4 1 0 1 0 1 1 2 7
Andrés 2016[16] PREDIMED 0 1 1 1 3 1 0 1 1 0 1 2 6
Ding 2016[17] NHS 0 1 1 1 3 0 1 1 0 1 1 2 6
NHS 11 0 1 1 1 3 0 1 1 0 1 1 2 6
HPFS 0 1 1 1 3 0 1 1 0 1 1 2 6
O’Connor 2014[18] EPIC-Norfol 1 1 1 1 4 1 1 2 0 1 1 2 8
kStudy
Geng 2014[19] NHAPC 1 1 1 1 4 0 0 0 0 1 1 2 6
Sabita2013[20] Whitehall I 1 1 1 1 4 1 0 1 1 1 1 3 8
study
Struijk 2013[21] Inter99 1 1 1 1 4 1 1 2 1 1 0 2 8
Study
Kurotani 2013[22] JPHC 1 1 1 1 4 1 1 2 0 1 0 1 7
Ericson 2013[23] MDC 1 1 1 1 4 1 0 1 1 1 0 2 7
Tatsumi 2013[24] Saku 1 1 1 1 4 0 1 1 1 0 O 1 6
Lajous 2012[25] E3N 1 1 1 1 4 0 1 1 1 1 1 3 8
Amanda 2012[26] SHFS 1 1 1 1 4 1 1 2 1 1 0 2 8
Geertruida2012 the 1 1 1 1 4 1 0 1 1 1 1 3 8
[27] Rotterdam

Study
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Mueller2012[28]
Grantham 2013[29]
Ruesten 2013[30]

Pan 2011[31]

Steinbrecher
2011[32]
Nanri 2011[33]

Villegas 2011[34]

Morimoto 2011[35]
Nanri 2010[36]
Djousse2011[37]
Satu 2010([38]
Sluijs 2010[39]
Kirii 2009[40]
Pinal 2009[41]
Geertruida2009

[42]
Kaushik 2009[43]

Vang 2008[44]
Villegas 2008[45]
Liu 2006[46]
Choi 2005[47]
Zazpe 2013[48]
Kurotani 2014[49]
Djoussé 2016[50]
Guo2018[51]
Djousse 2010[52]
Djousse 2009[53]

Wallin2016[54]
Ericson 2015[55]
Montonen 2005[56]
Villegas 2006[57]
Song 2004[58]
Dam 2002[59]
Lajous 2015[60]
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Supplementary Table 8 Dose-response meta-analysis for per 5% of energy/day increase in total protein and
risk of type 2 diabetes, stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI I? (%) P
Total protein

High vs. low 12 1.11 1.05,1.16 5.1 0.395
Dose-response 12 1.08 1.05,1.11 0.0 0.544
Gender

Women 3 1.08 1.00, 1.17 0.0 0.658
Men 3 1.10 1.04,1.15 0.0 0.493
Men and women 6 1.14 1.06,1.23 0.0 0.587
Age

<50 2 1.04 0.98,1.11 36.8 0.208
>50 10 1.09 1.06, 1.13 0.0 0.663
Follow-up

<10 years 4 1.12 1.00, 1.24 10.2 0.342
>10 years 8 1.08 1.05, 1.11 0.0 0.523
Geographic location

Europe 8 1.09 1.04,1.14 0.0 0.654
America 3 1.07 1.02, 1.11 30.1 0.239
Australia 1 1.15 1.04,1.28 NA

Number of cases

<1000 9 1.10 1.05,1.14 0.0 0.651
>1000 3 1.07 1.02,1.11 30.1 0.239

Supplementary Table 9 Dose-response meta-analysis for per 5% of energy/day increase in animal protein and
risk of type 2 diabetes, stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 12 (%) P
Animal protein

High vs. low 11 1.13 1.08,1.19 14.3 0.307
Dose-response 11 1.11 1.07,1.15 42.7 0.065
Gender

Women 3 1.08 1.03,1.13 80.9 0.005
Men 2 1.18 1.08,1.28 0.0 0.749
Men and women 6 1.14 1.05,1.24 0.0 0.659
Age

<50 1 1.06 0.98,1.14 NA

>50 10 1.13 1.08, 1.17 423 0.076
Follow-up

<10 years 4 1.10 0.99,1.21 0.0 0.814
>10 years 7 1.11 1.07,1.16 63.5 0.012
Geographic location

Europe 6 1.10 1.01,1.21 0.0 0.954
America 4 1.10 1.06,1.15 78.1 0.003
Australia 1 1.29 1.07,1.55 NA

Number of cases

<1000 7 1.14 1.05,1.23 0.0 0.773
>1000 4 1.10 1.06,1.15 78.1 0.003
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Supplementary Table 10 Dose-response meta-analysis for per 5% of energy/day increase in plant protein and
risk of type 2 diabetes, stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI I? (%) P
Plant protein

High vs. low 11 0.93 0.87,0.99 0.0 0.479
Dose-response 10 0.85 0.76 , 0.96 41.7 0.079
Gender

Women 2 0.75 0.65,0.88 0.0 0.993
Men 2 0.77 0.58,1.01 11.6 0.287
Men and women 6 1.16 094,1.44 0.0 0.644
Age

<50 1 0.75 0.61,0.92 NA

>50 9 0.90 0.79, 1.04 39.6 0.104
Follow-up

<10 years 4 1.20 0.89, 1.61 0.0 0.547
>10 years 7 0.81 0.71,0.91 33.4 0.185
Geographic location

Europe 6 1.17 091, 1.51 17.6 0.300
America 3 0.76 0.67,0.87 0.0 0.937
Australia 1 1.00 0.69,1.45 NA

Number of cases

<1000 7 1.12 0.90, 1.38 8.2 0.366
>1000 3 0.76 0.67,0.87 0.0 0.937

Supplementary Table 11 Dose-response meta-analysis for each 50 g/day increase in red meat and risk of type 2 diabetes,
stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 2 (%) P
Red meat

High vs. low 18 1.22 1.14,1.29 60.3 0.001
Dose-response 16 1.11 1.06,1.16 76.0 0.000
Gender

Men and women 3 1.03 096,1.10 0.0 0.551
Men 6 1.16 1.05,1.28 78.4 0.000
women 7 1.11 1.04,1.18 76.3 0.000
Age

<50 2 1.08 0.98,1.19 77.0 0.037
>50 14 1.12 1.06,1.18 77.2 0.000
Follow-up

<10 years 4 1.05 0.93,1.17 65.4 0.034
>10 years 12 1.14 1.08,1.19 72.8 0.000
Geographic location

Europe 7 1.03 0.98, 1.09 0.0 0.952
America 6 1.18 1.12,1.25 84.1 0.000
Asia 3 1.08 0.87,1.34 76.8 0.013
Number of cases

<1000 8 1.04 0.99,1.11 7.5 0.372

>1000 8 1.14 1.08,1.21 84.9 0.000
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Supplementary Table 12 Dose-response meta-analysis for each 50 g/day increase in processed meat and risk of
type 2 diabetes, stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 17 (%) P
Processed meat

High vs. low 22 1.25 1.15,1.35 77.3 0.000
Dose-response 16 1.41 1.24,1.60 85.6 0.000
Gender

Men and women 3 1.12 1.02,1.22 0.0 0.627
Men 6 1.67 1.26,2.20 83.00.000

women 7 1.39 1.15,1.68 88.00.000

Age

<50 2 1.31 0.90, 1.91 95.0 0.000
>50 14 1.43 1.24 ,1.65 84.4 0.000
Follow-up

<10 years 5 1.12 1.06,1.19 0.0 0.781
>10 years 11 1.51 1.31,1.74 81.3 0.000
Geographic location

Europe 8 1.28 1.11,1.48 77.9 0.000
America 5 1.72 1.53,1.94 45.9 0.116
Asia 3 1.14 1.05,1.23 0.0 0.619
Number of cases

<1000 8 1.14 1.07,1.22 0.0 0.929
>1000 8 1.60 1.32,1.94 90.7 0.000

Supplementary Table 13 Dose-response meta-analysis for each 50 g/day increase in fish and risk of type 2 diabetes,

stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 2 (%) P
Fish

High vs. low 20 1.08 1.00, 1.18 76.6 0.000
Dose-response 8 0.99 0.92,1.07 61.9 0.010
Gender

Men and women 2 1.18 092,1.51 52.1 0.148
Men 3 0.92 0.86,0.99 0.0 0.657
women 3 1.00 0.87,1.16 76.1 0.015
Age

<50 1 1.08 0.94,1.24 NA

>50 7 0.98 0.90, 1.06 61.3 0.007
Follow-up

<10 years 4 0.98 0.91,1.04 28.4 0.242
>10 years 4 0.95 0.90, 1.01 78.5 0.003
Geographic location

Europe 4 1.08 0.93,1.26 71.2 0.016
Asia 4 0.94 0.87,0.98 0.0 0.511
Number of cases

<1000 7 0.99 0.94,1.05 59.1 0.023
>1000 1 0.90 0.83,0.98 NA
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Supplementary Table 14 Dose-response meta-analysis for each 50 g/day increase in poultry and risk of type 2 diabetes,
stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 1?2 (%) P
Poultry

High vs. low 12 1.04 1.00, 1.08 17.7 0.270
Dose-response 8 1.02 0.98,1.07 0.0 0.685

Gender

Men and women 2 1.05 095,1.17 0.0 0.615
Men 3 1.05 0.98,1.13 0.0 0.625
women 3 0.97 0.90, 1.05 0.0 0.814
Age

<50 NA

>50 8 1.02 0.98,1.07 0.0 0.685
Follow-up

<10 years 3 0.98 0.77,1.25 0.00.680

>10 years 5 1.02 0.98,1.07 0.0 0.418
Geographic location

Europe 4 1.01 0.96,1.07 0.0 0.615
USA 2 1.00 0.96,1.04 54.4 0.139
Asia 2 1.15 0.74 ,1.80 0.0 0.779
Number of cases

<1000 4 0.96 0.78 ,1.19 0.00.824

>1000 4 1.02 0.98,1.08 15.7 0.313

Supplementary Table 15 Dose-response meta-analysis for each 100 g/day increase in milk and risk of type 2 diabetes,
stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 2 (%) P
Milk

High vs. low 15 0.98 0.93,1.02 27.5 0.153
Dose-response 7 1.01 1.00, 1.03 53 0.386
Gender

Men and women 5 1.02 1.00, 1.04 0.0 0.580
Men 1 1.00 0.96,1.04 NA

women 1 0.97 0.92,1.02 NA

Age

<50NA

>50 7 1.01 1.00, 1.03 53 0.386
Follow-up

<10 years 4 0.99 0.97,1.02 3.2 0.377
>10 years 3 1.02 1.00, 1.04 0.0 0.719
Geographic location

Europe 5 1.02 1.00, 1.04 0.0 0.580
Asia 2 0.99 0.96,1.02 0.0 0.361
Number of cases

<1000 6 1.00 0.97,1.02 0.0 0.500
>1000 1 1.02 1.00, 1.04 NA
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Supplementary Table 16 Dose-response meta-analysis for each 100 g/day increase in yogurt and risk of type 2 diabetes,
stratified by high vs. low intake, gender, age, follow-up, geographic location

Dietary factor No of studies RR 95% CI 17 (%) P
Yogurt

High vs. low 12 0.83 0.77,0.89 29.4 0.157
Dose-response 9 0.86 0.81,0.92 48.90.048

Gender

Men and women 5 0.86 0.79,0.94 62.0 0.032

Men 2 0.92 0.82,1.04 10.1 0.292
women 2 0.73 0.60, 0.89 0.0 0.895
Age

<50 0 NA

>50 9 0.86 0.81,0.92 48.90.048
Follow-up

<10 years 4 0.87 0.77 ,0.98 63.8 0.040
>10 years 5 0.86 0.80,0.93 45.60.119
Geographic location

Europe 4 0.87 0.78 ,0.98 71.3 0.015

USA 2 0.86 0.77,0.97 53.9 0.141
Asia 3 0.86 0.77 ,0.95 333 0.223
Number of cases

<1000 6 0.88 0.79,0.97 62.5 0.020
>1000 3 0.86 0.79,0.93 9.3 0.332

Supplementary Table 17 Dose-response meta-analysis for each 50g/day increase in soy and risk of type 2 diabetes,

stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 2 (%) P
Soy

High vs. low 24 1.00 0.90,1.10 82.0 0.000
Dose-response 19 1.15 0.97,1.37 85.2 0.000
Gender

Men and women 4 0.83 0.65,1.06 51.4 0.104
Men 8 1.35 1.00, 1.82 81.6 0.000
women 7 1.36 0.93,2.01 91.3 0.000
Age

<50 1 0.98 0.89, 1.08 NA

>50 18 1.19 0.97,1.47 86.0 0.000
Follow-up

<10 years 9 0.81 0.68,0.96 80.0 0.000
>10 years 10 1.90 1.38,2.60 79.5 0.000
Geographic location

Europe 5 0.96 0.85,1.09 38.0 0.168
USA 8 2.27 1.77,2.90 27.10.212

Asia 6 0.78 0.61,1.00 84.2 0.000
Number of cases

<1000 12 1.02 0.87,1.18 72.0 0.000
>1000 7 1.46 0.82,2.57 92.5 0.000
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Supplementary Table18 Dose-response meta-analysis for each 50g/day increase in egg and risk of type 2 diabetes,
stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI I? (%) P
Egg

High vs. low 19 1.10 1.03,1.16 54.8 0.002
Dose-response 19 1.01 0.99,1.03 70.8 0.000
Gender

Men and women 8 1.02 1.01,1.03 0.2 0.427
Men 5 0.99 0.94,1.04 82.5 0.000
women 4 1.02 0.97,1.06 82.6 0.000
Age

<50 2 0.96 0.87,1.05 31.3 0.228
>50 15 1.01 1.00, 1.03 72.2 0.000
Follow-up

<10 years 6 0.99 0.96,1.02 51.9 0.042
>10 years 11 1.03 1.01,1.05 70.0 0.000
Geographic location

Europe 8 1.01 0.99,1.03 42.5 0.095
USA 7 1.04 1.02,1.07 69.00.004

Asia 2 0.96 0.90, 1.02 65.7 0.033
Number of cases

<1000 11 1.00 0.97,1.03 75.4 0.000
>1000 6 1.02 1.00, 1.04 56.4 0.043

Supplementary Table 19 Dose-response meta-analysis for each 30g/day increase in cheese and risk of type 2 diabetes,
stratified by high vs. low intake, gender, age, follow-up, geographic location, number of cases

Dietary factor No of studies RR 95% CI 2 (%) P
Cheese

High vs. low 15 0.94 0.89,1.00 1.9 0.430
Dose-response 11 0.97 0.93,1.03 13.9 0.312
Gender

Men and women 6 0.98 0.94,1.03 52 0.383
Men 3 0.99 0.88,1.11 0.0 0.789
women 2 0.78 0.64,0.96 25.9 0.245
Age

<50 0 NA

>50 11 0.97 0.93,1.03 13.9 0.312
Follow-up

<10 years 4 1.05 0.89,1.25 0.0 0.397
>10 years 7 0.97 0.92,1.01 22.1 0.261
Geographic location

Europe 6 0.99 0.94,1.03 0.0 0.438
USA 3 0.83 0.71,0.96 0.00.495

Asia 2 1.13 0.47,2.72 0.0 0.411
Number of cases

<1000 8 1.03 0.94,1.13 0.0 0.671

>1000 3 0.96 0.91,1.00 56.7 0.099
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Supplementary figures:
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Supplementaryfigure 1. Prospective associationsof dietary total protein intake withincident type 2 diabetes for

per5% of energy increase
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Supplementaryfigure 2. Prospective associationsof dietary animal protein intake withincident type 2 diabetes for
per5% of energy increase
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Supplementaryfigure 3. Prospective associationsof dietary plant protein intake withincident type 2 diabetes for

Study RR (95% CI) Weight %
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Supplementaryfigure 4. Prospective associationsof dietary red meat intake withincident type 2 diabetes for
per50g/day increase
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Supplementaryfigure 5. Prospective associationsof dietary processed meat intake withincident type 2 diabetes
forper 50g/day increase
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Supplementaryfigure 6. Prospective associationsof dietary fish intake withincident type 2 diabetes
forper 50g/day increase
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Supplementaryfigure 7. Prospective associationsof dietary poultry intake withincident type 2 diabetes

forper 50g/day increase
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Supplementaryfigure8. Prospective associationsof dietary milk intake withincident type 2 diabetes

forper 100g/day increase
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Supplementaryfigure 9. Prospective associationsof dietary yogurt intake withincident type 2 diabetes
forper 100g/day increase
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Supplementaryfigure 10. Prospective associationsof dietary soy intake withincident type 2 diabetes
forper 50g/day increase
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Supplementaryfigure 11. Prospective associationsof dietary egg withincident type 2 diabetes
forper50g/day increase
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Supplementaryfigure 12. Prospective associationsof dietary cheese withincident type 2 diabetes
forper 30g/day increase
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Funnel plot with pseudo 95% confidence limits

o
AR
’ \
// \\
so e e
It} \
S A / e
s \
/ \
s A
7 . \
& s N
£ / [ \
‘s / \
. / \
o / . \
» I N
w / u N
- / \
s \
/ \
’ \
/ \
// \\
N 7 N
Vs . \
/ \
. .
T T T T T
8 1 1.2 1.4 1.6

Inrr

Supplementary Figure 13: Funnel plots of dietary total protein-T2D
associations(dose-response meta-analysis) SE = Standard error
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Supplementary Figure 14: Funnel plots of dietary animal protein-T2D
associations(dose-response meta-analysis) SE = Standard error
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Funnel plot with pseudo 95% confidence limits
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Supplementary Figure 15: Funnel plots of dietary plant protein-T2D
associations(dose-response meta-analysis) SE = Standard error
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Supplementary Figure 16: Funnel plots of dietary red meat-T2D
associations(dose-response meta-analysis) SE = Standard error
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s.e. of Inrr

Funnel plot with pseudo 95% confidence limits
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Supplementary Figure 17: Funnel plots of dietary processed meat-T2D
associations(dose-response meta-analysis) SE = Standard error

s.e. of Inrr
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Supplementary Figure 18: Funnel plots of dietary fish-T2D
associations(dose-response meta-analysis) SE = Standard error
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s.e. of Inrr

Funnel plot with pseudo 95% confidence limits

Supplementary Figure 19: Funnel plots of dietary poultry-T2D

associations(dose-response meta-analysis) SE = Standard error
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Supplementary Figure 20: Funnel plots of dietary milk-T2D
associations(dose-response meta-analysis) SE = Standard error
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Funnel plot with pseudo 95% confidence limits
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Supplementary Figure 21: Funnel plots of dietary yogurt-T2D
associations(dose-response meta-analysis) SE = Standard error

Funnel plot with pseudo 95% confidence limits
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Supplementary Figure 22: Funnel plots of dietary soy-T2D
associations(dose-response meta-analysis) SE = Standard error
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Supplementary Figure 23: Funnel plots of dietary egg-T2D
associations(dose-response meta-analysis) SE = Standard error

Funnel plot with pseudo 95% confidence limits

© A o~
VA AN
s N
Yy
s ofe N
e Y
o~ ’ .,
s \
’ \
s . N
7 N
e
£ Vi AN
‘S < 4 s N
. s \
L] /s N
; N
@ ’ \
s \
’ N
N
@ 1 * \
N
[ Y
CO_ -
T T T T
1 2 3 4

Inrr

Supplementary Figure 24: Funnel plots of dietary cheese-T2D
associations(dose-response meta-analysis) SE = Standard error
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