Table S1. Literature search strategy

PubMed
	Search number
	Query
	Results

	#1
	"diabetic retinopathy"[Title/Abstract] OR "diabetic retinopathies"[Title/Abstract] OR "diabetes mellitus retinopathy"[Title/Abstract] OR "diabetes retinopathy"[Title/Abstract] OR "diabetic retinitis"[Title/Abstract] OR "retinopathia diabetica"[Title/Abstract]
	30647

	#2
	"risk factor"[Title/Abstract] OR "risk factors"[Title/Abstract] OR "population at risk"[Title/Abstract] OR "populations at risk"[Title/Abstract] OR "risk scores"[Title/Abstract] OR "risk score"[Title/Abstract] OR "relative risk"[Title/Abstract] OR "risk factors"[Title/Abstract] OR "prediction factors"[Title/Abstract] OR "prediction factor"[Title/Abstract] OR "logistic models"[Title/Abstract] OR "logistic model"[Title/Abstract] OR "logit models"[Title/Abstract] OR "logit model"[Title/Abstract] OR "logistic regression"[Title/Abstract] OR "logistic regressions"[Title/Abstract] OR "logit regression"[Title/Abstract] OR "cox model"[Title/Abstract] OR "cox multivariate analyses"[Title/Abstract] OR "cox multivariate analysis"[Title/Abstract] OR "cox regression"[Title/Abstract] OR "cox survival analyses"[Title/Abstract] OR "cox survival analysis"[Title/Abstract] OR "cox survival model"[Title/Abstract]
	1273863

	#3
	"VTDR"[Title/Abstract] OR "STDR"[Title/Abstract] OR "Vision-threatening"[Title/Abstract] OR "Sight-threatening"[Title/Abstract] OR "Vision-threatening"[Title/Abstract] OR "Sight-threatening"[Title/Abstract]
	5624

	#4
	#1 AND #2 AND #3
	302


Cochrane
	Search number
	Query
	Results

	#1
	Diabetic Retinopathy
	5086

	#2
	(Diabetic Retinopathy):ti,ab,kw or (Diabetic Retinopathies):ti,ab,kw or (diabetes mellitus retinopathy):ti,ab,kw or (diabetes retinopathy):ti,ab,kw or (diabetic retinitis):ti,ab,kw or (retinopathia diabetica):ti,ab,kw
	5137

	#3
	#1 or #2
	5362

	#4
	(Risk Factor):ti,ab,kw or (Risk factors):ti,ab,kw or (Population at Risk):ti,ab,kw or (Populations at Risk):ti,ab,kw or (Risk Scores):ti,ab,kw or (Risk Score):ti,ab,kw or (relative risk):ti,ab,kw or (risk factors):ti,ab,kw or (prediction factors):ti,ab,kw or (prediction factor):ti,ab,kw or (Logistic Models):ti,ab,kw or (Logistic Model):ti,ab,kw or (Logit Models):ti,ab,kw or (Logit Model):ti,ab,kw or (Logistic Regression):ti,ab,kw or (Logistic Regressions):ti,ab,kw or (logit regression):ti,ab,kw or (Cox model):ti,ab,kw or (Cox multivariate analyses ):ti,ab,kw or (Cox multivariate analysis):ti,ab,kw or (Cox regression):ti,ab,kw or (Cox survival analyses):ti,ab,kw or (Cox survival analysis):ti,ab,kw or (Cox survival model):ti,ab,kw
	211449

	#5
	(VTDR):ti,ab,kw or (STDR):ti,ab,kw or (vision-threatening):ti,ab,kw or (sight-threatening):ti,ab,kw or (vision threatening):ti,ab,kw or (sight threatening):ti,ab,kw
	479

	#6
	#3 and #4 and #5
	47





Embase
	Search number
	Query
	Results

	#1
	('diabetic'/exp OR diabetic) AND ('retinopathy'/exp OR retinopathy)
	77193

	#2
	'Diabetic Retinopathies':ab,ti OR 'diabetes mellitus retinopathy':ab,ti OR 'diabetes retinopathy':ab,ti OR 'diabetic retinitis':ab,ti OR 'retinopathia diabetica':ab,ti
	574

	#3
	#1 OR #2
	77277

	#4
	'VTDR':ab,ti OR 'STDR':ab,ti OR 'vision-threatening':ab,ti OR 'sight-threatening':ab,ti OR 'vision threatening':ab,ti OR 'sight threatening':ab,ti
	7180

	#5
	'Risk Factor':ab,ti OR 'Risk Factors':ab,ti OR 'Population at Risk':ab,ti OR 'Populations at Risk':ab,ti OR 'Risk Scores':ab,ti OR 'Risk Score':ab,ti OR 'relative risk':ab,ti OR 'risk factors':ab,ti OR 'prediction factors':ab,ti OR 'prediction factor':ab,ti OR 'Logistic Models':ab,ti OR 'Logistic Model':ab,ti OR 'Logit Models':ab,ti OR 'Logit Model':ab,ti OR 'Logistic Regression':ab,ti OR 'Logistic Regressions':ab,ti OR 'logit regression':ab,ti OR 'Cox model':ab,ti OR 'Cox multivariate analyses ':ab,ti OR 'Cox multivariate analysis':ab,ti OR 'Cox regression':ab,ti OR 'Cox survival analyses':ab,ti OR 'Cox survival analysis':ab,ti OR 'Cox survival model':ab,ti
	1845766

	#6
	#3 and #4 and #5
	456





Web of science
	Search number
	Query
	Results

	#1
	(((((TS=(Diabetic Retinopathy)) OR TS=(Diabetic Retinopathies)) OR TS=(diabetes mellitus retinopathy)) OR TS=(diabetes retinopathy)) OR TS=(diabetic retinitis)) OR TS=(retinopathia diabetica)
	48583

	#2
	(((((TS=(VTDR)) OR TS=(STDR)) OR TS=(Vision-threatening)) OR TS=(Sight-threatening)) OR TS=(Vision threatening)) OR TS=(Sight threatening)
	7550

	#3
	((((((((((((((((((((((TS=(Risk Factor)) OR TS=(Population at Risk)) OR TS=(Populations at Risk)) OR TS=(Risk Scores)) OR TS=(Risk Score)) OR TS=(relative risk)) OR TS=(risk factors)) OR TS=(prediction factors)) OR TS=(prediction factor)) OR TS=(Logistic Models)) OR TS=(Logistic Model)) OR TS=(Logit Models)) OR TS=(Logit Model)) OR TS=(Logistic Regression)) OR TS=(Logistic Regressions)) OR TS=(logit regression)) OR TS=(Cox model)) OR TS=(Cox multivariate analyses )) OR TS=(Cox multivariate analysis)) OR TS=(Cox regression)) OR TS=(Cox survival analyses)) OR TS=(Cox survival analysis)) OR TS=(Cox survival model)
	2703672

	#4
	#1 and #2 and 3
	575





Ovid
	Search number
	Query
	Results

	#1
	(Diabetic Retinopathy OR Diabetic Retinopathies OR diabetes mellitus retinopathy OR diabetes retinopathy OR diabetic retinitis OR retinopathia diabetica).ti,ab,kw.
	30620

	#2
	(Risk Factor OR Risk Factors OR Population at Risk OR Populations at Risk OR Risk Scores OR Risk Score OR relative risk OR risk factors OR prediction factors OR prediction factor OR Logistic Models OR Logistic Model OR Logit Models OR Logit Model OR Logistic Regression OR Logistic Regressions OR logit regression OR Cox model OR Cox multivariate analyses  OR Cox multivariate analysis OR Cox regression OR Cox survival analyses OR Cox survival analysis OR Cox survival model).ti,ab,kw.
	
1273935


	#3
	(VTDR or STDR or vision-threatening or sight-threatening or vision threatening or sight threatening).ti,ab,kw.
	5626

	#4
	#1 AND #2 AND #3
	300





Scopus
	Search number
	Query
	Results

	#1
	TITLE-ABS-KEY ("Diabetic Retinopathy" OR "Diabetic Retinopathies" OR "diabetes mellitus retinopathy" OR "diabetes retinopathy" OR "diabetic retinitis" OR "retinopathia diabetica")
	62260

	#2
	TITLE-ABS-KEY ( "Risk Factor"  OR  "Population at Risk"  OR  "Populations at Risk"  OR  "Risk Scores"  OR  "Risk Score"  OR  "relative risk"  OR  "risk factors"  OR  "prediction factors"  OR  "prediction factor"  OR  "Logistic Models"  OR  "Logistic Model"  OR  "Logit Models"  OR  "Logit Model"  OR  "Logistic Regression"  OR  "Logistic Regressions"  OR  "logit regression"  OR  "Cox model"  OR  "Cox multivariate analyses "  OR  "Cox multivariate analysis"  OR  "Cox regression"  OR  "Cox survival analyses"  OR  "Cox survival analysis"  OR  "Cox survival model" )
	2252629

	#3
	TITLE-ABS-KEY ("VTDR" OR "STDR" OR "vision-threatening" OR "sight-threatening" OR "vision threatening" OR "sight theatening")
	5771

	#4
	#1 AND #2 AND #3
	489





Table S2. Eligibility criteria
	Inclusion criteria
	(1)	Patients aged over 18 years old and diagnosed with T2DM;
(2)	T2DM and VTDR were medically confirmed by clear and reasonable diagnostic criteria;
(3)	Predictors of VTDR were analyzed using multivariable logistic regression;
(4)	The original studies were cross-sectional studies investigating predictors of VTDR. 

	Exclusion criteria
	(1)	Patients diagnosed with T1DM, gestational diabetes, or other specific types of diabetes, such as diabetes secondary to malignancies or other metabolic disorders;
(2)	Patients with comorbidities, including severe systemic disease or eye disease including glaucoma, age-related macular degeneration, other retinal vascular diseases, and refractive interstitial opacification such as severe cataracts;
(3)	Studies that did not control for other confounding factors or did not perform multivariable regression analysis;
(4)	Studies that were published in full text without undergoing a peer review process.




Table S3. Baseline characteristics of the 29 studies after study screening.
	Author (Year)
	Source of cohort
(district or country)
	Sample Size
	No. of VTDR patients
	Risk factors of VTDR
	Diagnostic criteria of VTDR

	Huang (2014)
	Zhongnan Hospital, Wuhan University (China)
	324
	41
	MBL, Male sex, HbA1c, Diabetes duration, Hs-CRP, Intensive glucose treatment, Hypertension
	vision-threatening diabetic retinopathy (VTDR) was defined as the presence of PDR and/or DME.

	Liu (2017)
	eight hospitals from six 
different provinces (China)
	12621
	1746
	Sex, Age, Diabetes duration, SBP, DBP, FBG, HbA1c, PBG, BMI, WHR, Medicine, BUN, Cr, Cholesterol, Triglyceride, HDL, LDL
	Non-STDR was recognised as R0 and R1, while STDR was identified as present if any features of maculopathy (M1), preproliferative diabetic retinopathy (R2) or proliferative diabetic retinopathy (R3) were found.

	Wang (2021)
	local government diabetes
registry system (China)
	1838
	NA
	AL, Corneal curvature, ACD, Lens thickness, Lens power, AL/CR ratio, Refractive status, Corneal diameter
	vision threatened DR (VTDR) was defined as presence of PDR and/ or DME (Yau et al 2012)

	Hu (2021)
	Shanghai General Hospital (China)
	3269
	303
	Age, Diabetes duration, Albuminuria, Impaired renal function, Serum magnesium, Serum calcium
	VTDR is defined as the presence of severe nonproliferative DR, proliferative DR, and/or clinically significant macular edema according to the Eye Diseases Prevalence Research Group definition

	Hu (2021)
	four communities (China)
	3481
	305
	Serum Uric Acid Levels
	VTDR was defined as severe non-proliferative, proliferative diabetic retinopathy, or clinically significant macular edema evaluated by fundus photography and optical coherence tomography.

	He (2014)
	Shanghai Clinical Medical Centre of Diabetes (China)
	1520
	333
	VDD, Ca, Cystain C, Duration, SBP
	sight-threatening diabetic
retinopathy, including severe non-proliferative diabetic retinopathy, proliferative diabetic retinopathy and clinically
significant macular oedema

	Fenwick (2015)
	Diabetes Management Project (Australia)
	395
	105
	Alcohol consumption, Beer (low strength), Beer (high strength), Red wine, White wine or champagne, Sherry or Port, Spirits
	 VTDR
(severe NPDR, PDR and/or severe macular edema)

	Yao (2020)
	First Affiliated Hospital of China Medical University (China)
	2696
	266
	Serum CA125 Level 
	Vision-threatening DR (VTDR) was diagnosed if subjects had severe non-proliferative DR (NPDR), proliferative DR (PDR), or clinically significant macular edema (CSME).

	Mersha (2020)
	Debre Tabor General Hospital (Ethiopia)
	143
	17
	Family monthly income, Duration of DM, Glycemic, BMI
	sight-threatening diabetic retinopathy (STDR) which includes severe non-proliferative abnormalities, proliferative abnormalities and diabetic maculopathy.

	Yang (2015)
	Desheng community of urban Beijing (China)
	1007
	61
	C-reactive protein
	Vision-threatening DR (VTR) was defined as the presence of severe NPDR, proliferative retinopathy, or CSME.

	Hwang (2019)
	Korean National Health and Nutrition Examination Survey (Korea)
	887
	55
	BMI, Waist circumference, Total body fat
	vision-threatening DR (intraretinal microvascular abnormalities, venous beading, new retinal vessels, vitreous or preretinal hemorrhage, fibrous proliferations, tractional retinal detachment, and CSMO)

	Tu (2017)
	Fourth Affiliated Hospital of Harbin Medical University (China)
	377
	40
	Lp(a) quartiles, Age, Diabetes duration, HbA1c, BMI, Hs-CRP
	vision-threatening DR (VTDR) was defined as the presence of PDR and/or DME.

	Yao (2021)
	First Affiliated Hospital of China Medical University (China)
	NA
	NA
	Triglyceride–Glucose Index (TyG)
	Vision-threatening DR (VTDR) was defined as the presence of 
severe NPDR, PDR, or clinically significant macular edema.

	An (2021)
	National Metabolic Management Center (China)
	2473
	104
	Brachial–ankle pulse wave velocity (baPWV)
	sight-threatening DR (STDR), comprising severe NPDR (a precursor of PDR) and PDR

	Stram (2017)
	CHES (United States)
	665
	27
	SBP, Age, Treat for diabetes with insulin, Known duration of diabetes, HbA1c, Antihypertensive drugs, Stains
	Proliferative DR and severe non-proliferative DR were classified as vision-threatening (VTDR) 

	Lee (2022)
	Korean National Health and Nutrition Survey (Korea)
	1350
	72
	Coffee consumption
	Vision-threatening DR (VTDR) was determined by the presence of severe NPDR, PDR, or 
clinically-significant ME

	Kim (2015)
	Korean National Health and Nutrition Survey (Korea)
	2099
	67
	Number of MetS components
	Vision-threatening diabetic retinopathy (VTDR) included proliferative diabetic retinopathy and clinically significant macular edema

	Li (2017)
	BDDES (China)
	1438
	72
	Sex, Monthly income, Education, Duration of diabetes, Age of diabetic onset, SBP, HbA1c, High albuminuria, Use of insulin
	Vision-threatening DR (VTR) was defined as the presence of severe NPDR, PDR, or CSME. 

	Gurudas (2022)
	UK and India
	629
	NA
	Age, Duration of diabetes, HbA1c, Sex, Ethnicity, Systolic blood pressure, Diatolic blood pressure, HDL, LDL, Triglycerides, CRP,Serum Creatinine, Insulin use, Candidate biomarker data (CFB, CFH, Serpin A4, A2m，Afamin, F2，Cystain C, Lp-PLA2, LRG-1, 8-OHDG, ApoA1, ApoC3, ApoB, ApoB/A1)
	non-proliferative DR with diabetic macular edema (DME), or proliferative DR. STDR comprised groups 3 and 4.

	PARDHAN (2007)
	outpatient diabetic clinic (UK)
	262
	NA
	AGE, DURATION, PHYSICAL ACTIVITY, INCOME, EDUCATION AGE
	Pre-proliferative changes and maculopathy or proliferative changes were classified as Sight Threatening Retinopathy (STR).

	Jin (2021)
	Fourth Affiliated Hospital of China Medical University (China)
	654
	102
	 FGF21
	 STDR (n=102, 15.60%), including those with severe NPDR or proliferative diabetic retinopathy (PDR). 

	Zhang (2017)
	Four Affiliated Hospital of Harbin Medical University (China)
	738
	60
	FABP4 quartiles
	vision-threatening was defined as the presence of PDR and/or DME

	Pan (2017)
	Gusu district located in eastern China
	913
	40
	Age, Gender, BMI, Durations of diabetes
	NA

	MSC (2009)
	Foleshill area of Coventry in central England (UK)
	1035
	142
	Ethnicity (SA vs. WH), Duration of diabetes, Age at diagnosis, Sex (male vs. female), Systolic blood pressure, A1C, Insulin treated (yes vs. no) 
	The grading of diabetic retinopathy was based on the U.K.’s National Screening Committee guidelines, and retinopathy was classified as none (R0), background (R1), pre-proliferative (R2), and proliferative (R3), with or without maculopathy (M) or previous photocoagulation (P) (13). Final grading was based on the worst eye, with any grade of diabetic retinopathy more severe than R1
(i.e., R2, R3, M, or P) classified as sight-threatening retinopathy (STR).

	Dharmastuti (2017)
	type 2 diabetes aged 30+ years living in Jogjakarta
	1116
	294
	Sedentary activity per day, Sleeping duration per day, Walking distance per day, Heavy exercise per week
	Vision-threatening DR (VTDR) was defined to include severe NPDR, PDR, and CSME.

	Li (2022)
	communities in Guangzhou (China)
	2305
	98
	BMI, kg/m2, WHR, WHtR, BAI
	VTDR was defined as the presence of DME or PDR

	DNB (2011)
	Sankara Nethralaya-Diabetic Retinopathy Epidemiology and Molecular Genetic Study (India)
	1261
	37
	dietary-fibre intake
	Sight-threatening diabetic retinopathy was defined as severe non-proliferative diabetic retinopathy, proliferative diabetic retinopathy and clinically significant macular oedema

	K. Ng (2020)
	Hong Kong West Diabetes Registry, the ophthalmology clinics at Queen Marry Hospital,Tseung Kwan O Hospital, and the United Christian Hospital, Hong Kong (China)
	3093
	1051
	COL5A1, IGSF21-KLHDC7A, CREB5, LOC728275-LOC728316
	 STDR cases were defined as T2DM patients having either PDR (grading R3), pre-PDR (grading R2), or with clinically significant macular edema.

	Zabadi (2022)
	PMoH primary health care centers in all West Bank governorates (Palestine)
	NA
	NA
	Directorates categories; Systemic steroid
therapy; cholesterol levels
	threatened vision (PDR, DME)



8-OHDG, 8-hydroxy-2′-deoxyguanosine; A2m, alpha-2-macroglobulin; ACD, anterior chamber depth; AL, axial length; ApoA1, apolipoprotein A1; ApoB, apolipoprotein B; ApoC3, apolipoprotein C3; ApoB/A1, apolipoprotein B to apolipoprotein A1 ratio; BAI, body adiposity index; baPWV, brachial–ankle pulse wave velocity; BMI, body mass index; BUN, blood urea nitrogen; Ca, calcium; CA125, cancer antigen 125; CFB, complement factor B; CFH, complement factor H; COL5A1, collagen type V alpha 1 chain; Cr, creatinine; CREB5, cAMP responsive element binding protein 5; CRP, C-reactive protein; CSME, clinically significant macular edema; CSMO, clinically significant macular oedema; DBP, diastolic blood pressure; DME, diabetic macular edema; F2, prothrombin; FABP4, fatty acid-binding protein 4; FBG, fasting blood glucose; FGF21, fibroblast growth factor 21; HbA1c, glycated hemoglobin; HDL, high-density lipoprotein; Hs-CRP, high-sensitivity C-reactive protein; IGSF21-KLHDC7A, immunoglobulin superfamily member 21–kelch domain containing 7A; LDL, low-density lipoprotein; Lp(a), lipoprotein(a); Lp-PLA2, lipoprotein-associated phospholipase A2; LRG-1, leucine-rich alpha-2-glycoprotein 1; MBL, mannose-binding lectin; MetS, metabolic syndrome; NA, not available; NPDR, non-proliferative diabetic retinopathy; PBG, postprandial blood glucose; PDR, proliferative diabetic retinopathy; PMoH, Palestinian Ministry of Health; SBP, systolic blood pressure; Serpin A4, serpin family A member 4; SA, South Asian; STDR, sight-threatening diabetic retinopathy; STR, sight-threatening retinopathy; TyG, triglyceride–glucose index; UACR, urinary albumin-to-creatinine ratio; VDD, vitamin D deficiency; VEGF, vascular endothelial growth factor; WH, White; WHR, waist-to-hip ratio; WHtR, waist-to-height ratio.


Table S4. Agency for Healthcare Research and Quality (AHRQ) of the 29 cross-sectional studies.
	Author (Year)
	Items 1:
Source of information
	Items 2:
Inclusion/ exclusion criteria
	Items 3:
Time period for identify
	Items 4:
Subjects
consecutive
	Items 5:
Evaluators masked
	Items 6:
Quality assurance assessments
	Items 7:
Patient exclusions
	Items 8:
Confounding assessed/ controlled
	Items 9:
Missing data
	Items 10:
Response rates
	Items 11:
Follow-up
	Total items
reported

	Huang (2014)
	Y
	UC
	Y
	Y
	UC
	Y
	Y
	Y
	N
	N
	N
	7

	Liu (2017)
	Y
	UC
	Y
	Y
	UC
	N
	Y
	Y
	Y
	N
	N
	6

	Wang (2021)
	Y
	Y
	Y
	N
	Y
	Y
	N
	Y
	N
	N
	N
	6

	Hu (2021)
	Y
	N
	Y
	Y
	N
	Y
	Y
	Y
	N
	N
	Y
	6

	Hu (2021)
	Y
	Y
	Y
	Y
	N
	Y
	N
	Y
	N
	N
	N
	6

	He (2014)
	Y
	Y
	Y
	Y
	N
	Y
	N
	Y
	N
	N
	Y
	7

	Fenwick (2015)
	Y
	Y
	Y
	Y
	N
	Y
	UC
	Y
	Y
	N
	N
	7

	Yao (2020)
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	7

	Mersha (2020)
	Y
	Y
	UC
	Y
	N
	Y
	Y
	Y
	N
	N
	N
	6

	Yang (2015)
	Y
	UC
	Y
	Y
	N
	Y
	Y
	Y
	Y
	N
	N
	7

	Hwang (2019)
	Y
	UC
	Y
	Y
	N
	Y
	Y
	Y
	Y
	UC
	N
	7

	Tu (2017)
	Y
	Y
	Y
	Y
	N
	N
	Y
	Y
	N
	Y
	Y
	8

	Yao (2021)
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	N
	N
	6

	An (2021)
	Y
	Y
	Y
	Y
	N
	Y
	N
	Y
	Y
	N
	Y
	8

	Stram (2017)
	Y
	N
	Y
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	6

	Lee (2022)
	Y
	N
	Y
	UC
	UC
	Y
	Y
	Y
	N
	N
	N
	5

	Kim (2015)
	Y
	N
	Y
	N
	UC
	Y
	N
	Y
	N
	N
	N
	4

	Li (2017)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	N
	N
	Y
	8

	Gurudas (2022)
	Y
	N
	Y
	N
	Y
	UC
	N
	Y
	Y
	N
	N
	5

	PARDHAN (2007)
	Y
	N
	Y
	Y
	N
	Y
	N
	Y
	N
	N
	N
	5

	Jin (2021)
	Y
	Y
	Y
	N
	UC
	Y
	N
	Y
	N
	N
	N
	5

	Zhang (2017)
	Y
	Y
	Y
	Y
	UC
	Y
	N
	Y
	N
	Y
	Y
	8

	Pan (2017)
	Y
	Y
	N
	N
	UC
	Y
	Y
	Y
	N
	N
	N
	5

	MSC (2009)
	Y
	N
	N
	N
	UC
	Y
	Y
	Y
	N
	Y
	N
	5

	Dharmastuti (2017)
	Y
	N
	N
	N
	UC
	Y
	N
	Y
	N
	N
	N
	3

	Li (2022)
	Y
	Y
	Y
	Y
	UC
	Y
	Y
	Y
	N
	N
	N
	7

	DNB (2011)
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	N
	N
	N
	6

	K. Ng (2020)
	Y
	N
	N
	N
	UC
	UC
	Y
	Y
	N
	N
	Y
	4

	Zabadi (2022)
	Y
	N
	Y
	N
	UC
	UC
	Y
	Y
	N
	N
	N
	4


Gray labeled studies with a total score of less than 5 were excluded of meta-analysis.


Table S5. 11 predictors included in the systematic review and meta-analysis
	Risk factors
	First author/Year
	Definition of risk factor
	OR
	95%CI

	Age
	Yan Liu/2017
	Per 1 y increase
	0.961
	0.95~0.972

	Age
	Yanan Hu/2021
	Per 1 y increase
	0.97
	0.96~0.99

	Age
	Wen-Jun Tu/2017
	Per 1 y increase
	1.07
	1.01~1.15

	Age
	Chen-Wei Pan/2017
	Per 1 y increase
	1.05
	1.01~1.1

	Age
	Sarega Gurudas(uk)/2022
	Per 10 y increase
	0.66
	0.42~1.06

	Age
	Sarega Gurudas (India)/2022
	Per 10 y increase
	0.87
	0.52~1.44

	Gender
	Qian Huang/2014
	Male
	1.08
	1.02~1.35

	Gender
	Yan Liu/2017
	Male
	0.85
	0.693~1.042

	Gender
	Yunyun Li/2017
	Male
	1.28
	0.59~2.76

	Gender
	Sarega Gurudas(uk)/2022
	Male
	1.72
	0.73~4.04

	Gender
	Sarega Gurudas (India)/2022
	Male
	1.18
	0.54~2.6

	Gender
	Chen-Wei Pan/2017
	Male
	1.22
	0.629~2.326

	Gender
	NEIL T. RAYMOND, MSC/2009
	Male
	1.29
	0.86~1.94

	Diabetes duration
	Qian Huang/2014
	Per 1 y increase 
	1.12
	1.04~1.25

	Diabetes duration
	Yan Liu/2017
	Per 1 y increase 
	1.077
	1.061~1.094

	Diabetes duration
	Yanan Hu/2021
	Per 1 y increase 
	1.1
	1.08~1.12

	Diabetes duration
	R. He/2014
	Per 1 y increase 
	1.04
	1.02~1.07

	Diabetes duration
	Wen-Jun Tu/2017
	Per 1 y increase 
	1.14
	1.05~1.22

	Diabetes duration
	Chen-Wei Pan/2017
	Per 1 y increase 
	1.02
	0.95~1.07

	Diabetes duration
	NEIL T. RAYMOND, MSC/2009
	Per 1 y increase 
	1.09
	1.06~1.12

	Diabetes duration
	Sarega Gurudas(uk)/2022
	Per 10 ys increase
	2.42
	1.46~4

	Diabetes duration
	Sarega Gurudas (India)/2022
	Per 10 ys increase
	1.21
	0.62~2.39

	Diabetes duration
	Douglas A. Stram/2017
	Duration of diabetes (5-9)
	4.09
	0.81~20.77

	Diabetes duration
	Douglas A. Stram/2017
	Duration of diabetes (10-14)
	2.9
	0.5~16.78

	Diabetes duration
	Douglas A. Stram/2017
	Duration of diabetes (>=15)
	14.51
	3.17~66.49

	Diabetes duration
	Yunyun Li/2017
	Duration of diabetes (5-9)
	0.63
	0.14~2.91

	Diabetes duration
	Yunyun Li/2017
	Duration of diabetes (10-14)
	2.32
	0.66~8.14

	Diabetes duration
	Yunyun Li/2017
	Duration of diabetes (>=15)
	2.28
	0.62~8.43

	HbA1c
	Qian Huang/2014
	Increment by 1%
	1.08
	1.03~1.16

	HbA1c
	Yan Liu/2017
	Increment by 1%
	1.060 
	0.994~1.13

	HbA1c
	Wen-Jun Tu/2017
	HbA1c (>=7.0%)
	3.29
	2.42~4.01

	HbA1c
	Douglas A. Stram/2017
	HbA1c (>=7.0%)
	2.38
	0.5~11.25

	HbA1c
	Douglas A. Stram/2017
	HbA1c (>=7.0%)
	5.75
	1.17~28.26

	HbA1c
	Yunyun Li/2017
	HbA1c (>=7.0%)
	0.87
	0.44~1.7

	HbA1c
	Sarega Gurudas(uk)/2022
	Increment by 10 mmol/l
	1.19
	0.98~1.45

	HbA1c
	Sarega Gurudas (India)/2022
	Increment by 10 mmol/l
	1.04
	0.91~1.19

	BMI
	Yan Liu/2017
	Increment by 1 kg/m2 
	0.976
	0.948~1.005

	BMI
	In Cheol Hwang/2019
	Increment by 1 kg/m2 
	0.8
	0.7~0.92

	BMI
	Wen-Jun Tu/2017
	Increment by 1 kg/m2 
	1.1
	1.02~1.21

	BMI
	Chen-Wei Pan/2017
	Increment by 1 kg/m2 
	0.92
	0.82~1.04

	BMI
	In Cheol Hwang/2019
	Overweight
	0.37
	0.14~0.97

	BMI
	In Cheol Hwang/2019
	Obese
	0.65
	0.43~0.99

	BMI
	Wangting Li/2022
	Overweight
	1.03
	0.46~2.32

	BMI
	Wangting Li/2022
	Obese
	0.37
	0.16~0.87

	Hypertension
	Qian Huang/2014
	YES
	1.58
	1.28~2.3

	Hypertension
	Yunyun Li/2017
	YES
	1.99
	1.03~3.85

	SBP
	Yan Liu/2017
	Increment by 1mmHg
	1.017
	1.01~1.024

	SBP
	R. He/2014
	Increment by 1mmHg
	1.01
	1.01~1.02

	SBP
	NEIL T. RAYMOND, MSC/2009
	Increment by 1mmHg
	1.01
	1~1.02

	SBP
	Douglas A. Stram/2017
	Increment by 10mmHg
	1.81
	1.37~2.38

	SBP
	Sarega Gurudas(uk)/2022
	Increment by 10mmHg
	1.04
	0.83~1.29

	SBP
	Sarega Gurudas(India)/2022
	Increment by 10mmHg
	1.22
	0.99~1.51

	DBP
	Sarega Gurudas (uk)/2022
	Increment by 10mmHg
	0.84
	0.58~1.22

	DBP
	Sarega Gurudas (India)/2022
	Increment by 10mmHg
	1.57
	0.97~2.54

	Insulin use
	Douglas A. Stram/2017
	YES
	16.48
	3.94~68.9

	Insulin use
	Yunyun Li/2017
	YES
	10.04
	4.42~22.81

	Insulin use
	Sarega Gurudas (uk)/2022
	YES
	1.68
	0.61~4.61

	Insulin use
	Sarega Gurudas (India)/2022
	YES
	2.37
	0.66~8.47

	Insulin use
	NEIL T. RAYMOND, MSC/2009
	YES
	1.89
	1.18~3

	Hs-CRP
	Qian Huang/2014
	Increment by 1 mg/dL
	1.09
	1.03~1.18

	Hs-CRP
	Wen-Jun Tu/2017
	Increment by 1 mg/dL
	2.04
	1.42~2.65

	CRP
	Sarega Gurudas (uk)/2022
	Per 10% increase in mg/d
	0.99
	0.95~1.03

	CRP
	Sarega Gurudas (India)/2022
	Per 10% increase in mg/d
	0.97
	0.92~1.03




Table S6. Pooled RRs of the 11 predictors
	Factors
	No. of studies
	Pooled OR (95%CI)
	I2

	Age
	
	
	

	    Increment by 1y
	4
	1.00 (0.97, 1.03)
	87.8%

	    Increment by 10y
	2
	0.75 (0.53, 1.05)
	0.00%

	Gender
	
	
	

	    Female (Ref)
	
	
	

	    Male
	7
	1.04 (0.93, 1.16)
	14.9%

	Duration of diabetes
	
	
	

	Increment by 1y
	7
	1.08 (1.07,1.09)
	70.20%

	Increment by 10y
	2
	1.89(1.26-2.83) 
	61.60%

	    <5y (Ref)
	
	
	

	    5-9y
	2
	1.57 (0.25, 9.81)
	63.3%

	    10-14y
	2
	2.50 (0.90, 6.95)
	0.0%

	    >14y
	2
	5.51 (0.90, 33.72)
	69.5%

	HbA1c
	
	
	

	    Increment by 1%
	2
	1.07 (1.03, 1.12)
	0.0%

	    Increment by 10mmol/L
	2
	1.09 (0.96, 1.24)
	19.2%

	    <7.0% (Ref)
	
	
	

	    >=7.0%
	4
	2.28 (0.95, 5.48)
	78.4%

	BMI
	
	
	

	    Increment by 1 kg/m2
	4
	0.96 (0.87, 1.05)
	81.9%

	    Normal (Ref)
	
	
	

	    Overweight
	2
	0.64 (0.24, 1.74)
	60.5%

	    Obese
	2
	0.56 (0.34, 0.91)
	7.36

	Hypertension
	
	
	

	    No (Ref)
	
	
	

	    Yes
	2
	1.64 (1.26, 2.15)
	0.0%

	SBP
	
	
	

	    Increment by 1mmHg
	3
	1.01 (1.01, 1.02)
	27.1%

	    Increment by 10mmHg
	3
	1.30 (0.97, 1.76)
	79.2%

	DBP
	
	
	

	    Increment by 10mmHg
	2
	1.13 (0.61, 2.08)
	75.4%

	Insulin use
	
	
	

	No (Ref)
	
	
	

	Yes
	5
	3.90 (1.61, 9.46)
	78.9%

	Hs-CRP
	
	
	

	Increment by 1 mg/dL
	2
	1.46 (0.79, 2.70)
	93.2%

	CRP
	
	
	

	Per 10% increase in mg/d
	2
	0.98 (0.95, 1.02)
	0.0%



[bookmark: _Hlk155529146]Table S7 The AUC of nomograms of three models for predicting VTDR
	[bookmark: OLE_LINK6]Models
	Development cohort
	
	Validation cohort
	

	
	AUC
	95%CI
	p
	AUC
	95%CI
	p

	
	
	Lower
	Upper
	
	
	Lower
	Upper
	

	Model 1
	0.753
	0.696
	0.811
	
	0.707
	0.669
	0.745
	

	Model 2
	0.812
	0.759
	0.865
	
	0.790
	0.751
	0.829
	

	Model 3
	0.828
	0.778
	0.878
	
	0.789
	0.753
	0.825
	

	Model 4
	0.835
	0.787
	0.884
	
	0.796
	0.761
	0.832
	

	Model 1 versus Model 2
	
	
	
	0.037*
	
	
	
	0.000*

	Model 1 versus Model 3
	
	
	
	0.000*
	
	
	
	0.000*

	Model 1 versus Model 4
	
	
	
	0.000*
	
	
	
	0.000*

	Model 2 versus Model 3
	
	
	
	0.219
	
	
	
	0.903

	Model 2 versus Model 4
	
	
	
	0.063
	
	
	
	0.548

	Model 3 versus Model 4
	
	
	
	0.226
	
	
	
	0.050*


* indicates P<0.05

Table S8. The GVIF of variables in Models 1-4.
(a) Model 1
	Variables_Model1
	GVIF
	Df
	GVIF^(1/(2*Df))

	Duration
	1.16
	1
	1.08

	SBP
	1.05
	1
	1.02

	HbA1C
	1.34
	1
	1.16

	Treatment
	1.26
	3
	1.04

	(b) Model 2

	Variables_Model2
	GVIF
	Df
	GVIF^(1/(2*Df))

	Duration
	1.18
	1
	1.09

	HCT
	1.11
	1
	1.05

	HbA1C
	1.11
	1
	1.05

	UACR
	1.08
	2
	1.02

	(c) Model 3

	Variables_Model3
	GVIF
	Df
	GVIF^(1/(2*Df))

	Duration
	1.19
	1
	1.09

	SBP
	1.07
	1
	1.04

	HbA1C
	1.34
	1
	1.16

	Treatment
	1.26
	3
	1.04

	UACR
	1.06
	2
	1.02

	 (d) Model 4

	Variables_Model3
	GVIF
	Df
	GVIF^(1/(2*Df))

	Duration
	1.24
	1
	1.11

	SBP
	1.07
	1
	1.04

	HbA1C
	1.36
	1
	1.17

	Treatment
	1.27
	3
	1.04

	UACR
	1.08
	2
	1.04

	HCT
	1.12
	1
	1.06
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Figure S1. Flowchart of study selection for predictors of VTDR in patients with T2DM
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Figure S2. Variable selection used the LASSO regression model in the development group. The LASSO coefficients produced by the regression analysis (A). A log (λ) = -3.132 was chosen according to 10-fold cross-validation, where the optimal λ results in 1 non-zero coefficient in the features group (B).
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Records identified from :

PubMed (n=302) Ovid (n=300) Embase (n=456)
Scopus (n=489) Cochrane (n=47) Web of Science
(n=575)

All (n=2169)

Screening type of work in endnote software (n=737)

Screening title and abstract (n=583)

Screening full-text of reports (n=199)

Studies include in meta-analysis (n=29)

Records removed before screening:
Duplicate records (n=1360); Review and meta-analysis
(n=70); Animal experiments (n=2)

Records excluded :

Conference abstract, case report, guideline, letters,
editorial, book chapter, short survey, trial registry
record, clinical trial protocol (n=154)

Records excluded (n=384)

Records excluded.:

Cohort studies, no report on the risk factors for VIDR,
no analysis of VIDR, unclear study design, studies
included patients with type 1 diabetes or other types of
diabetes (n=170
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Table

S1.

Literature

search

strategy

PubMed

Search

number

Query

Results

#1

"diabetic

retinopathy"[Title/Abstract]

OR

"diabetic

retinopathies"[Title/Abstract]

OR

"diabetes

mellitus

retinopathy"[Title/Abstract]

OR

"diabetes

retinopathy"[Title/Abstract]

OR

"diabetic

retinitis"[Title/Abstract]

OR

"retinopathia

diabetica"[Title/Abstract]

30647

#2

"risk

factor"[Title/Abstract]

OR

"risk

factors"[Title/Abstract]

OR

"population

at

risk"[Title/Abstract]

OR

"populations

at

risk"[Title/Abstract]

OR

"risk

scores"[Title/Abstract]

OR

"risk

score"[Title/Abstract]

OR

"relative

risk"[Title/Abstract]

OR

"risk

factors"[Title/Abstract]

OR

"prediction

factors"[Title/Abstract]

OR

"prediction

factor"[Title/Abstract]

OR

"logistic

models"[Title/Abstract]

OR

"logistic

model"[Title/Abstract]

OR

"logit

models"[Title/Abstract]

OR

"logit

model"[Title/Abstract]

OR

"logistic

regression"[Title/Abstract]

OR

"logistic

regressions"[Title/Abstract]

OR

"logit

regression"[Title/Abstract]

OR

"cox

model"[Title/Abstract]

OR

"cox

multivariate

analyses"[Title/Abstract]

OR

"cox

multivariate

analysis"[Title/Abstract]

OR

"cox

regression"[Title/Abstract]

OR

"cox

survival

analyses"[Title/Abstract]

OR

"cox

survival

analysis"[Title/Abstract]

OR

"cox

survival

model"[Title/Abstract]

1273863

#3

"VTDR"[Title/Abstract]

OR

"STDR"[Title/Abstract]

OR

"Vision-

threatening"[Title/Abstract]

OR

"Sight-threatening"[Title/Abstract]

OR

"Vision-threatening"[Title/Abstract]

OR

"Sight-

threatening"[Title/Abstract]

5624

#4

#1

AND

#2

AND

#3

302

