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[bookmark: _Toc90641155]Supplementary Table 1. A mapping of the ISCED codes to self-report education qualification in UK Biobank
	Qualification (As reported in UK Biobank)
	ISCED
	Years of education

	College or University degree 
	5
	20

	NVQ or HND or HNC or equivalent
	5
	19

	Other professional qualifications (e.g., nursing, teaching)
	4
	15

	A levels/AS levels or equivalent
	3
	13

	O levels/GCSEs or equivalent 
	2
	10

	CSEs or equivalent
	2
	10

	None of the above
	1
	7

	Prefer not to answer
	/
	Excluded


ISCED: International Standard for Classification of Education, NVQ: National Vocational Qualification, HND: Higher National Diploma, HNC: Higher National Certificate, GCSEs: General Certificate of Secondary Education students, CSEs: Certificate of Secondary Education students.

References: 
Carter AR, Gill D, Davies NM, et al. Understanding the consequences of education inequality on cardiovascular disease: mendelian randomisation study. BMJ. 2019;365:l1855.



Supplementary Table 2. Definition codes for diabetic microvascular complications used in the UK Biobank cohort study
	Variables
	ICD-10(41270)
	OPCS-4(41272)
	Self-reported fields

	Diabetic Retinopathy
	E103-E143*, H360
	C79-C81, C825-C826, C85
	20002(1275-1276,1281), 20004(1437)

	Diabetic Nephropathy
	E102-E142, N083, N180, N183-N185, N188-N189, N19
	M01, X40
	20002(1192-1194,1519,1607), 20004(1195,1580-1582)

	Diabetic Peripheral Neuropathy
	E104-E144, G590, G60-G64
	A733
	20002(1254-1256,1258,1468), 20004(1471)


* With the exception of H280. 
ICD: International Classification of Diseases, OPCS: Office of Population, Censuses and Surveys: Classification of interventions and Procedures.















	
	
Supplementary Table 3. The association between SES and incident diabetic microvascular complications after excluding participants with less than 2 years of follow-up
	Models
	Exposure*
	Outcome

	
	
	Diabetic retinopathy
	Diabetic nephropathy
	Diabetic peripheral neuropathy

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	Model 1†
	Education attainment, year
	0.96 (0.93-1.00)
	0.052
	0.77 (0.75-0.80)
	<0.001
	0.89 (0.85-0.94)
	<0.001

	
	Average total household income before tax, £
	0.91 (0.87-0.95)
	<0.001
	0.67 (0.63-0.71)
	<0.001
	0.75 (0.69-0.81)
	<0.001

	
	TDI
	1.07 (1.01-1.14)
	0.022
	1.15 (1.07-1.25)
	<0.001
	1.43 (1.13-1.81)
	0.003

	Model 2‡
	Education attainment, year
	0.99 (0.95-1.03)
	0.57
	0.84 (0.81-0.87)
	<0.001
	0.90 (0.85-0.95)
	<0.001

	
	Average total household income before tax, £
	0.94 (0.90-0.99)
	0.012
	0.76 (0.72-0.80)
	<0.001
	0.74 (0.68-0.81)
	<0.001

	
	TDI
	1.10 (1.04-1.16)
	0.001
	1.24 (1.15-1.34)
	<0.001
	1.42 (1.18-1.71)
	<0.001

	Model 3§
	Education attainment, year
	1.02 (0.97-1.08)
	0.364
	0.86 (0.82-0.90)
	<0.001
	0.93 (0.86-1.00)
	0.047

	
	Average total household income before tax, £
	0.92 (0.87-0.98)
	0.009
	0.80 (0.75-0.86)
	<0.001
	0.82 (0.74-0.91)
	<0.001

	
	TDI
	1.09 (1.03-1.15)
	0.001
	1.18 (1.13-1.23)
	<0.001
	1.29 (1.20-1.39)
	<0.001


* Per SD increase for each exposure.
† Adjusted for none.
‡ Adjusted for age and sex.
§ Adjusted for age, sex, race, smoking status, alcohol consumption status, mean arterial pressure, glycated hemoglobin level, triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, duration of diabetes, BMI level, oral hypoglycemic drug use and insulin treatment.
SES: socioeconomic status, TDI: Townsend deprivation index, HR: hazard ratios.

Supplementary Table 4. Analysis results after multiple imputation
	Models
	Exposure*
	Outcome

	
	
	Diabetic retinopathy
	Diabetic nephropathy
	Diabetic peripheral neuropathy

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	Model 1†
	Education attainment, year
	0.97 (0.93-1.00)
	0.05
	0.77 (0.74-0.79)
	<0.001
	0.89 (0.85-0.94)
	<0.001

	
	Average total household income before tax, £
	0.90 (0.86-0.93)
	<0.001
	0.66 (0.63-0.70)
	<0.001
	0.75 (0.69-0.8)
	<0.001

	
	TDI
	1.07 (1.04-1.11)
	<0.001
	1.15 (1.12-1.18)
	<0.001
	1.23 (1.17-1.28)
	<0.001

	Model 2‡
	Education attainment, year
	0.99 (0.96-1.03)
	0.613
	0.83 (0.80-0.86)
	<0.001
	0.89 (0.85-0.94)
	<0.001

	
	Average total household income before tax, £
	0.92 (0.89-0.96)
	<0.001
	0.75 (0.71-0.78)
	<0.001
	0.74 (0.69-0.8)
	<0.001

	
	TDI
	1.10 (1.06-1.14)
	<0.001
	1.24 (1.20-1.27)
	<0.001
	1.25 (1.19-1.31)
	<0.001

	Model 3§
	Education attainment, year
	1.01 (0.97-1.04)
	0.699
	0.86 (0.83-0.89)
	<0.001
	0.93 (0.88-0.98)
	0.005

	
	Average total household income before tax, £
	0.94 (0.90-0.98)
	0.003
	0.79 (0.76-0.83)
	<0.001
	0.77 (0.71-0.82)
	<0.001

	
	TDI
	1.06 (1.02-1.10)
	0.001
	1.18 (1.15-1.22)
	<0.001
	1.24 (1.18-1.30)
	<0.001


* Per SD increase for each exposure.
† Adjusted for none.
‡ Adjusted for age and sex.
§ Adjusted for age, sex, race, smoking status, alcohol consumption status, mean arterial pressure, glycated hemoglobin level, triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, duration of diabetes, BMI level, oral hypoglycemic drug use and insulin treatment.
TDI: Townsend deprivation index, HR: hazard ratios.

Supplementary Table 5. The association between categorical form of SES and incident diabetic microvascular complications
	Exposure
	Range
	Diabetic retinopathy
	Diabetic nephropathy
	Diabetic peripheral neuropathy

	
	
	HR (95% CI)
	P for trend
	HR (95% CI)
	P for trend
	HR (95% CI)
	P for trend

	Education attainment[1]
	None
	1 [reference]
	0.553
	1 [reference]
	＜0.001
	1 [reference]
	0.011

	
	O levels/GCSEs/CSEs
	0.88 (0.75-1.03)
	
	0.87 (0.77-0.98)
	
	0.80 (0.64-0.98)
	

	
	A/AS levels/NVQ/HND/HNC/other professional qualifications
	1.03 (0.91-1.16)
	
	0.74 (0.67-0.82)
	
	0.85 (0.72-1.02)
	

	
	College/university degree
	1.01 (0.88-1.15)
	
	0.65 (0.58-0.73)
	
	0.76 (0.62-0.92)
	

	Average total household income before tax
	Less than £18,000
	1 [reference]
	0.003
	1 [reference]
	<0.001
	1 [reference]
	<0.001

	
	£18,000 to £30,999
	0.90 (0.80-1.03)
	
	0.81 (0.73-0.90)
	
	0.68 (0.57-0.82)
	

	
	£31,000 to £51,999
	0.89 (0.77-1.03)
	
	0.69 (0.61-0.79)
	
	0.65 (0.53-0.81)
	

	
	£52,000 to £100,000
	0.82 (0.68-0.98)
	
	0.63 (0.53-0.75)
	
	0.57 (0.43-0.76)
	

	
	Greater than £100,000
	0.63 (0.44-0.92)
	
	0.31 (0.20-0.50)
	
	0.36 (0.20-0.67)
	

	TDI
	Quintile 1
	1 [reference]
	0.009
	1 [reference]
	＜0.001
	1 [reference]
	＜0.001

	
	Quintile 2
	0.99 (0.86-1.15)
	
	1.01 (0.89-1.14)
	
	0.97(0.78-1.21)
	

	
	Quintile 3
	1.02(0.88-1.19)
	
	1.15 (1.01-1.30)
	
	1.02(0.82-1.29)
	

	
	Quintile 4
	1.07 (0.92-1.24)
	
	1.28 (1.13-1.45)
	
	1.41(1.14-1.75)
	

	
	Quintile 5
	1.22 (1.05-1.42)
	
	1.53 (1.35-1.74)
	
	1.81(1.46-2.24)
	


SES: socioeconomic status, TDI: Townsend deprivation index, HR: hazard ratios.

References: 
[1] Mutz J, Roscoe CJ, Lewis CM. Exploring health in the UK Biobank: associations with sociodemographic characteristics, psychosocial factors, lifestyle and environmental exposures. BMC Med. 2021;19(1):240.





Supplementary Table 6. Analysis results after additional adjustment
	Exposure*
	Outcome

	
	Diabetic retinopathy
	Diabetic nephropathy
	Diabetic peripheral neuropathy

	
	HR (95%CI)
	P
	HR (95%CI)
	P
	HR (95%CI)
	P

	Education attainment, year
	1.03 (0.99-1.07)
	0.195 
	0.88 (0.85-0.91)
	<0.001
	0.94 (0.89-0.99)
	0.021 

	Average total household income before tax, £
	0.95 (0.90-1.00)
	0.036 
	0.82 (0.78-0.87)
	<0.001
	0.78 (0.72-0.84)
	<0.001

	TDI
	1.05 (1.01-1.09)
	0.013 
	1.15 (1.11-1.18)
	<0.001
	1.22 (1.16-1.28)
	<0.001


* Per SD increase for each exposure. Additionally adjusted for antihypertensive medication (yes or no), lipid-lowering medication (yes or no), hypertension (yes or no), dyslipidemia (yes or no), coronary heart disease (yes or no), stroke (yes or no), type of diabetes (type 1 or type 2), adequate physical activity (yes or no, based on metabolic equivalent task score data to determine if a person meets the 2017 UK Physical Activity Guidelines, which recommend 150 minutes of moderate-intensity activity or 75 minutes of vigorous activity per week), parental history of diabetes (yes or no), and heavy physical labor work (never/rarely, sometimes, or usually/always) on the basis of Model 3 in Table 2.






























Supplementary Table 7. Subgroup and interaction analysis of the association between SES and diabetic microvascular complications by gender
	Exposure*
	Outcome
	Gender
	Count
	Percent
	HR (95% CI)
	P value
	P for interaction

	Educational attainment, year
	DR
	Female
	5934
	34.0
	1.08 (1.00-1.17)
	0.064
	0.155

	
	
	Male
	11534
	66.0
	0.99 (0.93-1.05)
	0.717
	

	
	DN
	Female
	6300
	34.0
	0.86 (0.80-0.93)
	<0.001
	0.664

	
	
	Male
	12236
	66.0
	0.85 (0.81-0.89)
	<0.001
	

	
	DPN
	Female
	6266
	34.0
	0.96 (0.85-1.09)
	0.509
	0.818

	
	
	Male
	12168
	66.0
	0.92 (0.85-0.99)
	0.029
	

	Average total household income before tax, £
	DR
	Female
	4579
	31.1
	0.97 (0.87-1.08)
	0.596
	0.244

	
	
	Male
	10157
	68.9
	0.89 (0.84-0.95)
	0.001
	

	
	DN
	Female
	4856
	31.1
	0.80 (0.71-0.92)
	0.001
	0.802

	
	
	Male
	10767
	68.9
	0.80 (0.75-0.86)
	<0.001
	

	
	DPN
	Female
	4830
	31.1
	0.87 (0.72-1.05)
	0.147
	0.331

	
	
	Male
	10712
	68.9
	0.76 (0.68-0.84)
	<0.001
	

	TDI
	DR
	Female
	6043
	34.0
	1.00 (0.92-1.09)
	0.961
	0.068

	
	
	Male
	11719
	66.0
	1.10 (1.04-1.17)
	0.001
	

	
	DN
	Female
	6414
	34.0
	1.17 (1.09-1.26)
	<0.001
	0.774

	
	
	Male
	12433
	66.0
	1.18 (1.13-1.24)
	<0.001
	

	
	DPN
	Female
	6380
	34.0
	1.19 (1.06-1.35)
	0.004
	0.499

	
	
	Male
	12368
	66.0
	1.27 (1.17-1.37)
	<0.001
	


* Per SD increase for each exposure. Adjusted for age, sex, race, smoking status, alcohol consumption status, mean arterial pressure, glycated hemoglobin level, triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, duration of diabetes, BMI level, oral hypoglycemic drug use and insulin treatment.
SES: socioeconomic status, TDI: Townsend deprivation index, HR: hazard ratios, DR: diabetic retinopathy, DN: diabetic nephropathy, DPN: diabetic peripheral neuropathy.





[bookmark: _Hlk185969676]Supplementary Table 8. Subgroup and interaction analysis of the association between SES and diabetic microvascular complications by type of diabetes
	Exposure*
	Outcome
	Type of diabetes
	Count
	Percent
	HR (95% CI)
	P value
	P for interaction

	Educational attainment, year
	DR
	T1D
	931
	5.3
	1.06 (0.61-1.82)
	0.838
	0.721

	
	
	T2D
	16537
	94.7
	1.02 (0.97-1.07)
	0.463
	

	
	DN
	T1D
	935
	5.0
	0.57 (0.37-0.88)
	0.011
	0.038

	
	
	T2D
	17601
	95.0
	0.86 (0.82-0.89)
	<0.001
	

	
	DPN
	T1D
	937
	5.1
	0.97 (0.45-2.10)
	0.946
	0.914

	
	
	T2D
	17497
	94.9
	0.93 (0.87-0.99)
	0.029
	

	Average total household income before tax, £
	DR
	T1D
	777
	5.3
	1.18 (0.73-1.91)
	0.496
	0.753

	
	
	T2D
	13959
	94.7
	0.91 (0.86-0.96)
	0.001
	

	
	DN
	T1D
	778
	5.0
	0.75 (0.39-1.43)
	0.382
	0.535

	
	
	T2D
	14845
	95.0
	0.80 (0.75-0.85)
	<0.001
	

	
	DPN
	T1D
	781
	5.0
	0.29 (0.05-1.63)
	0.161
	0.488

	
	
	T2D
	14761
	95.0
	0.78 (0.72-0.86)
	<0.001
	

	TDI
	DR
	T1D
	948
	5.3
	1.00 (0.53-1.90)
	1.000
	0.621

	
	
	T2D
	16814
	94.7
	1.07 (1.02-1.12)
	0.006
	

	
	DN
	T1D
	952
	5.1
	1.20 (0.77-1.85)
	0.419
	0.842

	
	
	T2D
	17895
	94.9
	1.18 (1.14-1.23)
	<0.001
	

	
	DPN
	T1D
	954
	5.1
	0.65 (0.23-1.83)
	0.412
	0.096

	
	
	T2D
	17794
	94.9
	1.25 (1.17-1.34)
	<0.001
	


[bookmark: _Hlk185969782]* Per SD increase for each exposure. Adjusted for age, sex, race, smoking status, alcohol consumption status, mean arterial pressure, glycated hemoglobin level, triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, duration of diabetes, BMI level, oral hypoglycemic drug use and insulin treatment.
SES: socioeconomic status, TDI: Townsend deprivation index, HR: hazard ratios, DR: diabetic retinopathy, DN: diabetic nephropathy, DPN: diabetic peripheral neuropathy, T1D: type 1 diabetes, T2D: type 2 diabetes.



