Additional file 1: Figure S1. Flow diagram of study selection. 

Additional file 1: Figure S2. Publication bias for cardiovascular diseases risk per 1 mmol/l triglycerides level increase in type 2 diabetes. Circles represent individual studies of the meta-analysis and the vertical line the pooled estimate of the relative risk for cardiovascular diseases.
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Additional file 1: Table S1. Characteristics of studies of Triglycerides and Cardiovascular Diseases in individuals with type 2 diabetes mellitus
	Study ID
	Country
	Sample Size at Baseline, n
	Mean Follow-up Time, y
	Mean Age at Baseline, y
	Male (%)
	Number of events
	TG variable
	Maximum adjustments b

	Lehto1997 [1]
	Finland
	1059
	7.2
	58.2
	54.86
	256
	category TG
	age, sex, area, previous MI, TC, FBG, and diabetes duration.

	Howard2000 [2]
	American
	2034
	4.8
	57.28
	35
	521
	category TG
	sex, age and center

	Abulebdeh2001 [3]
	American
	449
	13
	57
	47
	331
	log TG
	age, glucose, smoking

	Kuuststo2001 [4]
	Finland
	229
	7
	69.37
	32.3
	70
	continuous TG
	sex

	Fuller2001 [5]
	Britain
	3483
	12
	46.84
	47.69
	591
	log TG
	sex, age

	Cardoso2003 [6]
	Brazil
	471
	4.75
	61a
	34.2
	106
	continuous TG
	gender, age, FBG, cerebral or peripheral vascular disease, cardiac disease, diabetes duration, neuropathy

	Jiang2004 [7]
	American
	746
	6
	63.1
	100
	103
	category TG
	age, BMI, family history of MI, physical activity, smoking, alcohol, fasting status, hypertension, aspirin use, and HbA1c.

	Juutilainen2004 [8]
	Finland
	835
	13
	57.8
	51.4
	277
	continuous TG
	sex, age and area of residence, and variables enforced into the model recurrent smoking, BMI, SBP, TC, HDL-C, FBG, diabetes duration

	Schulze2004 [9]
	American
	921
	7.4
	58.3
	0
	122
	category TG
	age, physical activity, alcohol intake, parental history of CHD, hypertension, aspirin use, smoking, postmenopausal hormone use and BMI

	Avogaro2007 [10]
	Italy
	11644
	4
	65.2
	48.2
	881
	category TG
	sex

	Scott2009 [11]
	New Zealand
	9795
	5
	62.2
	63
	683
	category TG
	sex, age, prior CVD, and baseline HbA1c

	Drexel2010 [12]
	Austria
	116
	5.6
	63
	69
	52
	continuous TG
	age, gender, BMI, smoking, and hypertension

	Ting2010 [13]
	Hong Kong, China
	4521
	4.9
	54.8a
	46.3
	371
	continuous TG
	age, smoking status, duration of diabetes, HbA1c, use of statins, fibrates, gliclazide and rosiglitazone during follow-up, years of enrolment

	Yamasaki2010 [14]
	Japan
	485
	3
	66.8
	57.7
	57
	continuous TG
	

	Tohidi2010 [15]
	Iran
	1021
	8.6
	54.8
	40.5
	189
	log TG
	sex, age, family history of premature CVD, SBP and aspirin use, DBP, smoking, antihypertensive drug 

	Scott2011 [16]
	New Zealand
	4900
	5
	62.2
	63
	
	continuous TG
	age, sex, prior CVD, baseline HbA1c and creatinine.

	Dieren2011 [17]
	Netherlands
	1337
	8
	
	
	116
	category TG
	age, sex, cohort, smoking, SBP, BMI, alcohol, HbA1c level, diabetes duration, energy intake, diabetes medication, physical activity and postprandial time

	Sone2011 [18]
	Japan
	1771
	7.86
	58.4
	53.08
	115
	log TG
	sex, age, diabetes duration, BMI, SBP, HbA1c, smoking, and alcohol

	Zimering2013 [19]
	American
	399
	7.5
	59.3
	96.5
	105
	continuous TG
	prior CVD, age, diabetes duration, baseline fibroblast growth factor, intensive treatment.

	Ina2014 [20]
	Japan
	462
	2
	67.4
	49.7
	19
	continuous TG
	age, sex, SBP, DBP, HbA1c, plasma lipid levels and antihyperlipidemic agents

	Lin Li2014 [21]
	Britain
	21,998
	9
	57
	54.4
	895
	category TG
	age, gender, BMI, smoking, alcohol, hypertension, peripheral vascular disease, current diabetes treatment, diabetes duration, cardiovascular medications, baseline lipid-modifying therapy, LDL-C, HDL-C, HbA1c.

	Xiao-Lin Li2014 [22]
	China
	329
	1
	59.3
	73.3
	47
	category TG
	age, gender, BMI, traditional cardiovascular risk factors, other lipid parameters and hematological index of differential at baseline

	Eliasson2014 [23]
	Sweden
	46,786
	5.8
	59.8
	60.3
	2590
	continuous TG
	lipid-lowering drugs, age, sex, duration, type of hypoglycemic treatment, HbA1c, smoking, BMI, albuminuria >20mg/min, SBP, antihypertensive drugs, history of CVD or heart failure, atrial fibrillation

	Blomstrand2015 [24]
	Sweden
	406
	5.58
	60.7
	68
	19
	continuous TG
	

	Kacso2015 [25]
	Romania
	77
	3
	61.08
	62.33
	36
	continuous TG
	glycemia, HDL-C, UA, albumin, calcium, transferrin, ferritin, statins.

	Lee2016 [26]
	Republic of Korea
	1136
	3.67
	61.7
	65.6
	191
	continuous TG
	diabetes duration, age, sex, BMI, hypertension, CVD history, log ACR, eGFR, HDL-C, LDL-C, HbA1c.

	Alshehry2016 [27]
	Australia
	3779
	5
	67a
	61.1
	698
	continuous TG
	age, sex, BMI, SBP, HbA1c, HDL-C, eGFR, diabetes duration, CRP, history of CVD and heart failure, use of antihypertensive medication, use of antiplatelet medication, and exercise.

	Sone2016 [28]
	Japan
	668
	5.3
	58.66
	44.2
	70
	log TG
	

	Madani2017 [29]
	Iran
	481
	5~8
	54.9
	43.37
	69
	continuous TG
	BMI, HbA1c, FBG, PPG, TG, creatinine, gender, age and insulin user.

	Yang2017 [30]
	China
	1,447
	1.69
	59.2
	70.5
	96
	continuous TG
	age, sex, BMI, left ventricle ejection fraction, current smoking, previous PCI/CABG and TC; HbA1c; CRP, SBP, DBP and fibrinogen.

	Lee2017 [31]
	Taiwan, China
	8259
	6.29
	62
	52
	1057
	continuous TG
	age, sex, hypertension, diabetic retinopathy and neuropathy, HbA1c SD, mean HbA1c, HDL-C, eGFR, ACEI and/or ARB use, aspirin use, statin and/or fibrate use, and insulin use


a: Median

b: Abbreviations: BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; HbA1c:  glycated hemoglobin; FBG: fasting blood glucose; PPG: postprandial blood glucose; TC: total cholesterol; CVD: cardiovascular diseases; eGFR: estimated glomerular filtration rate; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; CRP:C-reactive protein; ACEI: angiotensin converting enzyme inhibitor; ARB: angiotensin receptor blocker; UA:  uric acid; MI: myocardial infarction.

Additional file 1: Table S2. Quality assessments—Newcastle-Ottawa quality assessment scale
	Study ID
	01.representativeness of the exposed cohort
	02.selection of the unexposed cohort
	03.ascertainment of exposure
	04.outcome of interest not present at start of study
	05.control for important factor or additional factor
	06.outcome assessment
	07.follow-up long enough for outcomes to occur
	08.adequacy of follow-up of cohort
	total

	Lehto1997
	★
	★
	★
	
	★★
	★
	★
	★
	8

	Howard2000
	
	★
	★
	★
	★★
	★
	★
	★
	8

	Abulebdeh2001
	★
	★
	★
	★
	★★
	★
	★
	★
	9

	Kuuststo2001
	★
	★
	★
	
	
	★
	★
	★
	6

	Fuller2001
	★
	★
	★
	
	★
	★
	★
	★
	7

	Cardoso2003
	★
	★
	★
	
	★★
	★
	★
	★
	8

	Jiang2004
	
	★
	★
	★
	★★
	★
	★
	★
	8

	Juutilainen2004
	★
	★
	★
	★
	★★
	★
	★
	★
	9

	Schulze2004
	
	★
	★
	★
	★★
	★
	★
	★
	8

	Avogaro2007
	
	★
	★
	★
	
	★
	★
	★
	6

	Scott2009
	
	★
	★
	
	★★
	★
	★
	★
	7

	Drexel2010
	
	★
	★
	
	★★
	★
	★
	★
	7

	Ting2010
	
	★
	★
	★
	★★
	★
	★
	★
	8

	Yamasaki2010
	
	★
	★
	★
	
	★
	★
	★
	6

	Tohidi2010
	★
	★
	★
	★
	★★
	
	★
	★
	8

	Scott2011
	
	★
	★
	
	★★
	★
	★
	★
	7

	Dieren2011
	★
	★
	★
	★
	★★
	★
	★
	★
	9

	Sone2011
	★
	★
	★
	★
	★★
	★
	★
	
	8

	Zimering2013
	
	★
	★
	
	★★
	★
	★
	★
	7

	Ina2014
	
	★
	★
	★
	★★
	★
	
	★
	7

	Lin Li2014
	
	★
	★
	★
	★★
	★
	★
	★
	8

	Xiao-Lin Li2014
	
	★
	★
	
	★★
	
	
	★
	5

	Eliasson2014
	★
	★
	★
	
	★★
	★
	★
	★
	8

	Blomstrand2015
	
	★
	★
	
	
	★
	★
	
	4

	Kacso2015
	
	★
	★
	
	★★
	★
	★
	★
	7

	Lee2016
	
	★
	★
	
	★★
	★
	★
	★
	7

	Alshehry2016
	
	★
	★
	
	★★
	★
	★
	★
	7

	Sone2016
	
	★
	★
	★
	★★
	★
	★
	
	7

	Madani2017
	
	★
	★
	★
	★★
	★
	★
	★
	8

	Yang2017
	
	★
	★
	
	★★
	★
	
	★
	6

	Lee2017
	★
	★
	★
	
	★★
	★
	★
	★
	8


01 Selection: No ★ is given selected group e.g. only man or woman group;

05 Comparability: one ★ is given if adjusted for age and sex, two ★ are given if adjusted for age, sex and others.

07 Follow-up length: No ★ is given if < 3 years; 

08 Follow-up adequacy: No ★ is given if number of lost > 20% or without description of those lost.

Additional file 1: Table S3. Subgroup analyses of triglycerides level with cardiovascular diseases risk in individuals with type 2 diabetes mellitus
	
	continuous analyses
	categorical analyses
	logarithm analyses

	Subgroups
	Studies, n
	RR (95 % CI)
	Heterogeneity
	Studies, n
	RR (95 % CI)
	Heterogeneity
	Studies, n
	RR (95 % CI)
	Heterogeneity

	
	
	
	P
	I², %
	
	
	P
	I², %
	
	
	P
	I², %

	adjusted for other lipids level

	Yes
	8
	1.03(0.98,1.08)
	0.086
	38.3
	3
	1.39(0.92,2.10)
	0.017
	75.6
	0
	
	
	

	No
	9
	1.08(1.04,1.13)
	0.287
	17
	6
	1.31(1.16,1.47)
	0.077
	45.3
	5
	1.30(1.18,1.42)
	0.491
	0

	adjusted for glycemia

	Yes
	13
	1.05(1.01,1.09)
	0.069
	36.1
	6
	1.37(1.12,1.67)
	0.025
	61.1
	2
	1.52(1.28,1.80)
	0.852
	0

	No
	4
	1.10(1.04,1.16)
	0.424
	0
	3
	1.28(1.09,1.50)
	0.066
	54.7
	3
	1.22(1.09,1.36)
	0.931
	0

	adjusted for blood pressure

	Yes
	8
	1.04(1.00,1.09)
	0.024
	50
	5
	1.59(1.08,2.35)
	0.015
	67.8
	2
	1.43(1.20,1.71)
	0.495
	0

	No
	9
	1.08(1.03,1.13)
	0.488
	0
	4
	1.27(1.14,1.42)
	0.1
	45.8
	3
	1.25(1.12,1.39)
	0.512
	0

	subgroup of CVD

	CHD
	4
	1.06(0.98,1.14)
	0.085
	51.0
	6
	1.60(1.29,1.98)
	0.03
	54.8
	2
	1.29(1.13,1.48)
	0.218
	32.4

	stroke
	0
	
	
	
	3
	1.39(0.88,2.19)
	0.03
	71.4
	2
	1.15(1.00,1.33)
	0.87
	0

	baseline age

	<65 years old
	14
	1.07(1.04,1.11)
	0.065
	38.3
	9
	1.28(1.12,1.46)
	0.013
	58.8
	5
	1.30(1.18,1.42)
	0.491
	0

	≥65 years old
	5
	0.99(0.93,1.04)
	0.994
	0
	1
	1.33(1.05,1.68)
	
	
	0
	
	
	

	gender

	male
	2
	0.96(0.88,1.05)
	0.831
	0
	3
	1.19(0.95,1.49)
	0.138
	49.5
	2
	1.23(1.06,1.44)
	0.413
	0

	female
	2
	1.08(1.00,1.16)
	0.883
	0
	3
	1.46(1.26,1.70)
	0.561
	0
	2
	1.19(1.02,1.39)
	0.888
	0

	mix
	15
	1.06(1.03,1.10)
	0.078
	34.2
	5
	1.32(1.08,1.61)
	0.031
	62.3
	3
	1.51(1.28,1.79)
	0.97
	0

	duration of follow-up

	<5 years
	7
	1.05(0.96,1.15)
	0.183
	29.5
	3
	1.33(1.08,1.63)
	0.011
	69.4
	0
	
	
	

	≥5 years
	10
	1.06(1.02,1.10)
	0.092
	36.4
	6
	1.28(1.10,1.50)
	0.13
	41.2
	5
	1.30(1.18,1.42)
	0.491
	0

	geographic location

	Europe/America
	7
	 1.05(1.02,1.09)
	0.577
	0
	8
	1.27(1.14,1.42)
	0.046
	47.6
	2
	1.25(1.11,1.40)
	0.324
	11.3

	Asia-Pacific
	10
	1.06(1.00,1.12)
	0.022
	49.4
	1
	3.13(1.34,7.32)
	
	
	3
	1.43(1.20,1.71)
	0.703
	0

	free CVD history at baseline

	Yes
	6
	1.04(0.98,1.10)
	0.346
	10.7
	4
	1.31(1.12,1.54)
	0.06
	52.8
	4
	1.45(1.26,1.68)
	0.832
	0

	No
	12
	1.07(1.02,1.11)
	0.034
	45.1
	5
	1.32(1.07,1.63)
	0.028
	63.2
	1
	1.20(1.07,1.35)
	
	

	baseline HbA1c (%)

	<7
	3
	1.07(0.99,1.16)
	0.458
	0
	3
	1.51(0.99,2.32)
	0.098
	56.9
	0
	
	
	

	≥7
	14
	1.05(1.02,1.09)
	0.05
	37.7
	4
	1.24(1.07,1.45)
	0.155
	40
	3
	1.43(1.20,1.71)
	0.703
	0

	renal function

	eGFR≥60min/ml/1.73m²
	15
	1.07(1.03,1.10)
	0.122
	28.3
	
	
	
	
	
	
	
	

	eGFR<60min/ml/1.73m²
	3
	0.96(0.87,1.05)
	0.668
	0
	
	
	
	
	
	
	
	

	categorical

	categorical two 
	
	
	
	
	3
	1.26(1.15,1.38)
	0.802
	0
	
	
	
	

	categorical three/four
	
	
	
	
	6
	1.41(1.12,1.78)
	0.002
	70.9
	
	
	
	


RR: relative risk; CI: confidence interval; CVD: cardiovascular diseases; HbA1c: glycated hemoglobin; eGFR: estimated glomerular filtration rate.
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