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Supplemental Text S1
In the UK Biobank, average total household income before tax, education qualifications, and employment status were collected by self-reported questionnaire (1). For household income, participants who reported “Do not know” and “Prefer not to answer” were excluded from the initial data preparation. For education qualifications, participants who reported “None of the above” were treated as equivalent to or less than a high school diploma (2), while those who reported “Prefer not to answer” were excluded. Employment status was defined as employed (participants who were in paid employment or self-employed, retired, doing unpaid or voluntary work, or being full or part-time students) and unemployed. As participants could select multiple choices for employment status and education qualification, we used the highest level and the first option to define education qualification and employment status respectively. The overall individual-level SES status was calculated using average total household income, education qualifications, and employment status by latent class analysis using R package poLCA (v 1.6.0.1) with maximum times of iterations to 104 and the tolerance value for judging convergence to 10-6 (3). We used the model with 3 classes because the model with 4 classes was not converged. The “High” group had a higher proportion of individuals with college or university degrees and household income ≥£52,000. The “Low” group tended to be unemployed and with household income <£18,000. The remaining individuals were categorized into the “Medium” group (Supplemental Table 1).
Area-level SES was defined using the Townsend deprivation index (TDI) based on participant’s residential postcode. The calculation of TDI incorporated unemployment, household overcrowding, non-car ownership, and non-home ownership from the preceding national census (4). A higher TDI indicated a more deprived area. Participants were categorized into three groups (high, medium, or low) according to the tertiles of TDI.
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Supplemental Figure 1. Flow chart


Supplemental Table 1. Prevalence and characteristics of participants in three latent classes.
	Item
	Latent class 1
	Latent class 2
	Latent class 3

	Prevalence
	17.1%
	55.4%
	27.5%

	Occupation
	
	
	

	Employed
	0.870
	0.979
	0.950

	Unemployed
	0.130
	0.021
	0.050

	Education
	
	
	

	College or university degree
	0.214
	0.384
	0.776

	A levels/AS levels or equivalent
	0.118
	0.151
	0.118

	O levels/GCSEs or equivalent
	0.262
	0.250
	0.063

	CSEs or equivalent
	0.056
	0.050
	0.008

	NVQ or HND or HNC or equivalent
	0.076
	0.065
	0.012

	Other professional qualifications eg: nursing, teaching
	0.055
	0.059
	0.024

	None of the above
	0.219
	0.041
	0.000

	Household income
	
	
	

	Less than £18,000
	0.578
	0.000
	0.013

	£8,000 to £30,999
	0.296
	0.350
	0.000

	£31,000 to £51,999
	0.089
	0.435
	0.205

	£52,000 to £100,000
	0.025
	0.215
	0.523

	Greater than £100,000
	0.013
	0.000
	0.258

	Categorization
	Low
	Medium
	High





Supplemental Table 2 Spearman’s partial correlation between SES and physical behaviors.
	　
	MVPA
	LIPA
	Sedentary behavior
	Sleep

	Individual-level SES
	0.04*
	-0.002
	-0.01*
	0.0003

	Area-level SES
	-0.02*
	0.05*
	0.07*
	-0.07*


The model was adjusted for age at wearing an accelerometer, sex, the season in which the accelerometer was worn, and TDI for individual-level SES and vice versa.
*P < 0.05

Supplemental Table 3. Associations between MVPA and incident type 2 diabetes.
	
	MVPA
	

	　
	High
	Medium
	Low
	P for trend

	Case/N
	202/23167
	371/23159
	679/23135
	

	Incident risk difference
	
	
	
	

	  Model 1*
	Reference
	8 (5, 11)
	32 (28, 35)
	<0.001

	  Model 2†
	Reference
	6 (3, 9)
	24 (20, 28)
	<0.001

	  Model 3‡
	Reference
	20 (18, 22)
	42 (38, 45)
	<0.001

	Hazard ratio
	
	
	
	

	  Model 1*
	Reference
	1.64 (1.38, 1.95)
	3.34 (2.85, 3.91)
	<0.001

	  Model 2†
	Reference
	1.50 (1.26, 1.79)
	2.53 (2.16, 2.97)
	<0.001

	  Model 3‡
	Reference
	1.35 (1.13, 1.61)
	2.04 (1.72, 2.41)
	<0.001


Incident risk differences were calculated by the additive hazard model and hazard ratios were calculated by the Cox proportional hazards model.
*Model 1: adjusted for sex and accelerometer-wearing season.
†Model 2: further adjusted for race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating based on model 1.
‡Model 3: further adjusted for sedentary behavior based on model 2.



Supplemental Table 4. Associations between LIPA and incident type 2 diabetes.
	
	LIPA
	

	　
	High
	Medium
	Low
	P for trend

	Case/N
	346/23155
	396/23160
	510/23146
	

	Incident risk difference
	
	
	
	

	  Model 1*
	Reference
	2 (-1, 6)
	8 (4, 11)
	<0.001

	  Model 2†
	Reference
	2 (-1, 6)
	5 (1, 9)
	0.029

	  Model 3‡
	Reference
	-1 (-4, 3)
	-2 (-5, 2)
	0.216

	Hazard ratio
	
	
	
	

	  Model 1*
	Reference
	1.10 (0.95, 1.27)
	1.32 (1.15, 1.52)
	<0.001

	  Model 2†
	Reference
	1.10 (0.95, 1.27)
	1.20 (1.04, 1.38)
	0.010

	  Model 3‡
	Reference
	0.95 (0.82, 1.10)
	0.85 (0.73, 0.98)
	0.026


Incident risk differences were calculated by the additive hazard model and hazard ratios were calculated by the Cox proportional hazards model.
*Model 1: adjusted for sex and accelerometer-wearing season.
†Model 2: further adjusted for race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating based on model 1.
‡Model 3: further adjusted for MVPA based on model 2.


Supplemental Table 5. Associations between sedentary behavior and incident type 2 diabetes.
	
	Sedentary behavior
	

	
	Low
	Medium
	High
	P for trend

	Case/N
	218/23154
	344/23171
	690/23136
	

	Incident risk difference
	
	
	
	

	  Model 1*
	Reference
	6 (3, 9)
	26 (22, 29)
	<0.001

	  Model 2†
	Reference
	5 (2, 7)
	19 (16, 23)
	<0.001

	  Model 3‡
	Reference
	0 (-4, 3)
	[bookmark: _Hlk150532329]11 (6, 15)
	<0.001

	Hazard ratio
	
	
	
	

	  Model 1*
	Reference
	1.46 (1.23, 1.73)
	2.65 (2.27, 3.09)
	<0.001

	  Model 2†
	Reference
	1.07 (0.90, 1.28)
	2.11 (1.81, 2.47)
	<0.001

	  Model 3‡
	Reference
	0.99 (0.82, 1.18)
	[bookmark: _Hlk150845519]1.37 (1.14, 1.66)
	<0.001


Incident risk differences were calculated by the additive hazard model and hazard ratios were calculated by the Cox proportional hazards model.
*Model 1: adjusted for sex and accelerometer-wearing season.
†Model 2: further adjusted for race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating based on model 1.
‡Model 3: further adjusted for MVPA based on model 2.


Supplemental Table 6. Associations between sleep duration and incident type 2 diabetes.
	
	Sleep duration

	
	Normal sleep duration
	Short sleep duration
	Long sleep duration

	Case/N
	693/48113
	505/17015
	54/4333

	Incident risk difference
	
	
	

	  Model 1*
	Reference
	20 (16, 24)
	-3 (-8, 2)

	  Model 2†
	Reference
	15 (11, 19)
	-4 (-10, 1)

	  Model 3‡
	Reference
	[bookmark: _Hlk150532439]15 (11, 19)
	[bookmark: _Hlk150532494]-6 (-11, -1)

	Hazard Ratio
	
	
	

	  Model 1*
	Reference
	1.84 (1.64, 2.07)
	0.87 (0.66, 1.15)

	  Model 2†
	Reference
	1.57 (1.39, 1.76)
	0.83 (0.63, 1.09)

	  Model 3‡
	Reference
	[bookmark: _Hlk150845535]1.56 (1.39, 1.76)
	0.76 (0.58, 1.00)


[bookmark: _Hlk196837096]Normal sleep duration was defined as 6-8 hours per day; short sleep duration was defined as < 6 hours per day; and long sleep duration was defined as > 8 hours per day. Incident risk differences were calculated by the additive hazard model and hazard ratios were calculated by the Cox proportional hazards model.
*Model 1: adjusted for sex and accelerometer-wearing season.
†Model 2: further adjusted for race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating based on model 1.
‡Model 3: further adjusted for MVPA based on model 2.

Supplemental Table 7. Incident risk difference and 95% CIs for LIPA and type 2 diabetes stratified by SES.
	
	LIPA
	
	

	　
	High
	Medium
	Low
	P for 
trend
	p for 
interaction*

	Individual-level SES
	
	　
	
	
	0.010

	  High
	Reference
	-2 (-7, 3)
	-3 (-8, 3)
	0.189
	　

	  Medium
	Reference
	-1 (-7, 3)
	-4 (-9, 1)
	0.098
	　

	  Low
	Reference
	3 (-7, 14)
	10 (-3, 22)
	0.272
	　

	Area-level SES
	
	　
	　
	　
	0.455

	  High
	Reference
	4 (-1, 10)
	4 (-2, 9)
	0.381
	　

	  Medium
	Reference
	-1 (-7, 5)
	-2 (-9, 4)
	0.183
	　

	  Low
	Reference
	-5 (-12, 2)
	-6 (-14, 1)
	0.095
	　


Incident risk differences were calculated by the additive hazard model.
The model was adjusted for sex, accelerometer-wearing season, race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, overall health rating, and MVPA.
*p for interaction was evaluated by the likelihood ratio test.



Supplemental Table 8. Hazard ratios and 95% CIs for MVPA and type 2 diabetes stratified by SES.
	
	MVPA
	
	

	　
	High
	Medium
	Low
	P for 
trend
	p for 
interaction*

	Individual-level SES
	
	
	
	
	0.342

	  High
	Reference
	1.10 (0.75, 1.62)
	2.11 (1.46, 3.06)
	<0.001
	

	  Medium
	Reference
	1.41 (1.11, 1.79)
	2.08 (1.65, 2.62)
	<0.001
	

	  Low
	Reference
	1.41 (0.99, 2.00)
	1.96 (1.41, 2.73)
	<0.001
	

	Area-level SES
	
	
	
	
	0.034

	  High
	Reference
	1.01 (0.74, 1.40)
	1.36 (1.00, 1.85)
	0.051
	

	  Medium
	Reference
	1.11 (0.81, 1.52)
	1.84 (1.37, 2.46)
	[bookmark: OLE_LINK5]<0.001
	

	  Low
	Reference
	1.92 (1.44, 2.56)
	2.93 (2.22, 3.87)
	<0.001
	


Hazard ratios were calculated by the Cox proportional hazards model.
The models were consistent with Supplemental Table 7.
*p for interaction was evaluated by the likelihood ratio test.


Supplemental Table 9. Hazard ratios and 95% CIs for LIPA and type 2 diabetes stratified by SES.
	
	LIPA
	
	

	　
	High
	Medium
	Low
	P for 
trend
	p for 
interaction*

	Individual-level SES
	
	
	
	
	0.577

	  High
	Reference
	0.80 (0.55, 1.15)
	0.69 (0.46, 1.02)
	0.066
	

	  Medium
	Reference
	0.81 (0.66, 0.98)
	0.59 (0.48, 0.74)
	<0.001
	

	  Low
	Reference
	0.98 (0.73, 1.32)
	0.98 (0.73, 1.33)
	0.919
	

	Area-level SES
	
	
	
	
	0.154

	  High
	Reference
	1.07 (0.80, 1.44)
	0.83 (0.60, 1.16)
	0.229
	

	  Medium
	Reference
	0.86 (0.66, 1.11)
	0.70 (0.53, 0.93)
	0.013
	

	  Low
	Reference
	0.72 (0.57, 0.92)
	0.63 (0.50, 0.81)
	<0.001
	


Hazard ratios were calculated by the Cox proportional hazards model.
The models were consistent with Supplemental Table 7.
*p for interaction was evaluated by the likelihood ratio test.


Supplemental Table 10. Hazard ratios and 95% CIs for sedentary behavior and type 2 diabetes stratified by SES.
	
	Sedentary behavior
	
	

	　
	Low
	Medium
	High
	P for 
trend
	p for 
interaction*

	Individual-level SES
	　
	　
	　
	　
	0.397

	  High
	Reference
	0.66 (0.44, 1.01)
	0.84 (0.55, 1.30)
	0.786
	　

	  Medium
	Reference
	1.14 (0.89, 1.45)
	1.45 (1.13, 1.87)
	0.002
	　

	  Low
	Reference
	1.34 (0.94, 1.90)
	1.71 (1.19, 2.46)
	0.003
	　

	Area-level SES
	　
	　
	　
	　
	0.688

	  High
	Reference
	1.18 (0.83, 1.68)
	1.74 (1.20, 2.50)
	0.001
	　

	  Medium
	Reference
	1.10 (0.81, 1.51)
	1.32 (0.95, 1.83)
	0.067
	　

	  Low
	Reference
	0.99 (0.74, 1.31)
	1.22 (0.91, 1.63)
	0.091
	　


Hazard ratios were calculated by the Cox proportional hazards model.
The models were consistent with Table 2.
*p for interaction was evaluated by the likelihood ratio test.


Supplemental Table 11. Hazard Ratios and 95% CIs for sleep duration and type 2 diabetes stratified by SES.
	
	Sleep duration
	

	　
	Normal sleep duration
	Short sleep duration
	Long sleep duration
	p for interaction*

	Individual-level SES
	　
	　
	　
	0.248

	  High
	Reference
	1.25 (0.93, 1.68)
	0.55 (0.24, 1.26)
	　

	  Medium
	Reference
	1.70 (1.45, 1.99)
	0.68 (0.45, 1.02)
	　

	  Low
	Reference
	1.51 (1.21, 1.88)
	0.96 (0.62, 1.48)
	　

	Area-level SES
	　
	　
	　
	0.808

	  High
	Reference
	1.66 (1.32, 2.08)
	0.70 (0.40, 1.20)
	　

	  Medium
	Reference
	1.40 (1.13, 1.72)
	0.74 (0.46, 1.19)
	　

	  Low
	Reference
	1.65 (1.38, 1.98)
	0.85 (0.55, 1.32)
	　


Hazard ratios were calculated by the Cox proportional hazards model.
The models were consistent with Table 3.
*p for interaction was evaluated by the likelihood ratio test.

Supplemental Table 12. Incidence risk difference (IRD) and 95% confidence intervals for type 2 diabetes after reallocating 30 minutes of MVPA to alternative physical activities, stratified by SES status.
	
	LIPA
	Sedentary behavior
	Sleep

	Total
	6 (4, 7)
	6 (5, 7)
	2 (1, 4)

	Individual-level SES
	
	
	

	Low 
	6 (2, 10)
	9 (6, 12)
	4 (0, 8)

	Medium 
	6 (4, 7)
	7 (5, 8)
	2 (0, 4)

	High 
	4 (2, 6)
	4 (2, 5)
	2 (0, 4)

	p for interaction
	0.102
	0.639
	0.046

	Area-level SES
	
	
	

	Low 
	9 (6, 11)
	9 (8, 11)
	5 (2, 7)

	Medium 
	4 (2, 6)
	5 (4, 7)
	2 (0, 4)

	High 
	3 (1, 5)
	4 (2, 5)
	0 (-2, 2)

	p for interaction
	0.589
	0.386
	0.631


Abbreviations: SES, socioeconomic status; LIPA, light intensity physical activity.
The model was adjusted for sex, accelerometer-wearing season, race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating.


Supplemental Table 13. Incidence risk difference (IRD) and 95% confidence intervals for type 2 diabetes after reallocating 30 minutes of LIPA to alternative physical activities, stratified by SES status.
	
	MVPA
	Sedentary behavior
	Sleep

	Total
	-6 (-7, -4)
	1 (0, 2)
	-3 (-4, -2)

	Individual-level SES
	
	
	

	Low 
	-6 (-10, -2)
	 3 (0, 6)
	-2 (-6, 1)

	Medium 
	-6 (-7, -4)
	1 (0, 2)
	-4 (-5, -2)

	High 
	-4 (-6, -2)
	 0 (-2, 1)
	-2 (-4, 0)

	p for interaction
	0.207
	0.017
	0.116

	Area-level SES
	
	
	

	Low 
	-9 (-11, -6)
	1 (-1, 2)
	-4 (-6, -2)

	Medium 
	-4 (-6, -2)
	1 (0, 2)
	-2 (-4, -1)

	High 
	-3 (-5, -1)
	1 (-1, 2)
	-3 (-5, -1)

	p for interaction
	<0.001
	0.602
	0.116


Abbreviations: SES, socioeconomic status; MVPA, moderate to vigorous physical activity.
The model was adjusted for sex, accelerometer-wearing season, race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating.




Supplemental Table 14. Incidence risk difference (IRD) and 95% confidence intervals for type 2 diabetes after reallocating 30 minutes of sedentary behavior to alternative physical activities, stratified by SES status.
	
	MVPA
	LIPA
	Sleep

	Total
	-6 (-7, -5)
	-1 (-2, 0)
	-4 (-5, -3)

	Individual-level SES
	
	
	

	Low 
	-9 (-12, -6)
	-3 (-6, 0)
	-5 (-8, -3)

	Medium 
	-7 (-8, -5)
	-1 (-2, 0)
	-5 (-6, -3)

	High 
	-4 (-5, -2)
	0 (-1, 2)
	-2 (-3, 0)

	p for interaction
	0.005
	<0.001
	<0.001

	Area-level SES
	
	
	

	Low 
	-9 (-11, -8)
	-1 (-2, 1)
	-5 (-6, -3)

	Medium 
	-5 (-7, -4)
	-1 (-2, 0)
	-4 (-5, -2)

	High 
	-4 (-5, -2)
	-1 (-2, 1)
	-4 (-5, -2)

	p for interaction
	<0.001
	0.875
	0.145


Abbreviations: SES, socioeconomic status; MVPA moderate to vigorous physical activity; LIPA, light intensity physical activity.
The model was adjusted for sex, accelerometer-wearing season, race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating.




Supplemental Table 15. Incidence risk difference (IRD) and 95% confidence intervals for type 2 diabetes after reallocating 30 minutes of sleep duration to alternative physical activities, stratified by SES status.
	
	MVPA
	LIPA
	Sedentary behavior

	Total
	-2 (-4, -1)
	4 (3, 5)
	3 (2, 4)

	Individual-level SES
	
	
	

	Low 
	-4 (-8, 0)
	2 (-1, 6)
	5 (3, 8)

	Medium 
	-2 (-4, 0)
	4 (2, 5)
	5 (3, 6)

	High 
	-2 (-4, 0)
	2 (0, 4)
	2 (0, 3)

	p for interaction
	0.287
	0.427
	0.074

	Area-level SES
	
	
	

	Low 
	-5 (-7, -2)
	4 (2, 6)
	5 (3, 6)

	Medium 
	-2 (-4, 0)
	2 (1, 4)
	4 (2, 5)

	High 
	0 (-2, 2)
	3 (1, 5)
	4 (2, 5)

	p for interaction
	0.001
	0.733
	0.693


Abbreviations: SES, socioeconomic status; MVPA moderate to vigorous physical activity; LIPA, light intensity physical activity.
The model was adjusted for sex, accelerometer-wearing season, race, individual-level SES, Townsend deprivation index, smoking status, alcohol consumption, family history of type 2 diabetes, healthy diet score, and overall health rating.




Supplemental Table 16. Incidence risk difference and 95% CIs for type 2 diabetes and physical behaviors by individual-level SES status (additional adjusting for BMI).
	
	Individual-level SES
	

	
	High
	Medium
	Low
	p for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	
	0.011

	  High
	Reference
	Reference
	Reference
	

	  Medium
	14 (11, 18)
	25 (21, 28)
	38 (30, 45)
	

	  Low
	29 (23, 34)
	41 (37, 45)
	69 (60, 78)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.022

	  High
	Reference
	Reference
	Reference
	

	  Medium
	-1 (-7, 4)
	-2 (-6, 3)
	2 (-9, 13)
	

	  Low
	-3 (-8, 3)
	-6 (-11, -1)
	6 (-6, 19)
	

	P for trend
	0.206
	0.011
	0.573
	

	Sedentary behavior
	
	
	
	<0.001

	  Low
	Reference
	Reference
	Reference
	

	  Medium
	-7 (-12, -2)
	-2 (-7, 2)
	1 (-10, 12)
	

	  High
	-3 (-9, 4)
	4 (-1, 10)
	13 (-0, 26)
	

	P for trend
	0.948
	0.144
	0.036
	

	Sleep duration
	
	
	
	0.004

	  Normal sleep duration
	Reference
	Reference
	Reference
	

	  Short sleep duration
	2 (-4, 8)
	13 (7, 18)
	15 (3, 27)
	

	  Long sleep duration
	-4 (-12, 3)
	-4 (-10, 2)
	4 (-12, 20)
	


Abbreviations: MVPA, moderate to vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
The model was further adjusted for BMI based on models in Figure 1, Tables 2-3 and Supplemental Table 7.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and individual-level SES (low vs high).



Supplemental Table 17. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by area-level SES status (additional adjustment for BMI).
	
	Area-level SES
	

	
	High
	Medium
	Low
	p for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	
	<0.001

	  High
	Reference
	Reference
	Reference
	

	  Medium
	17 (14, 20)
	19 (15, 23)
	29 (25, 34)
	

	  Low
	33 (28, 38)
	45 (39, 50)
	61 (54, 68)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.594

	  High
	Reference
	Reference
	Reference
	

	  Medium
	4 (-1, 9)
	-2 (-7, 4)
	-6 (-13, 1)
	

	  Low
	3 (-3, 8)
	-4 (-10, 3)
	-7 (-14, 0)
	

	P for trend
	0.625
	0.012
	0.053
	

	Sedentary behavior
	
	
	
	0.142

	  Low
	Reference
	Reference
	Reference
	

	  Medium
	-1 (-6, 4)
	-1 (-6, 5)
	-3 (-9, 4)
	

	  High
	8 (1, 15)
	4 (-3, 12)
	9 (1, 17)
	

	P for trend
	0.017
	0.033
	0.754
	

	Sleep
	
	
	
	0.108

	  Normal sleep duration
	Reference
	Reference
	Reference
	

	  Short sleep duration
	10 (4, 17)
	8 (1, 14)
	20 (12, 28)
	

	  Long sleep duration
	-3 (-10, 5)
	-4 (-12, 5)
	-5 (-16, 6)
	


Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
The model was further adjusted for BMI based on corresponding models in Figure 1, Tables 2-3 and Supplemental Table 7.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and area-level SES (low vs high). 



Supplemental Table 18. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by individual-level SES status (excluding incident type 2 diabetes cases within the first 2 years).
	
	Individual-level SES
	

	
	High
	Medium
	Low
	p for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	
	0.312

	  High
	Reference
	Reference
	Reference
	

	  Medium
	9 (6, 11)
	17(14, 20)
	27 (21, 34)
	

	  Low
	24 (19, 30)
	31 (28, 35)
	47 (40, 54)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.017

	  High
	Reference
	Reference
	Reference
	

	  Medium
	-3 (-7, 2)
	0 (-4, 4)
	4 (-5, 13)
	

	  Low
	-5 (-9, 0)
	-2 (-7, 2)
	8 (-2, 18)
	

	P for trend
	0.033
	0.349
	0.324
	

	Sedentary behavior
	
	
	
	0.005

	  Low
	Reference
	Reference
	Reference
	

	  Medium
	-5 (-9, 0)
	0 (-4, 4)
	4 (-5, 13)
	

	  High
	-1 (-7, 5)
	10 (5, 15)
	16 (4, 27)
	

	P for trend
	0.716
	<0.001
	0.007
	

	Sleep
	
	
	
	0.088

	  Normal sleep duration
	Reference
	Reference
	Reference
	

	  Short sleep duration
	7 (2, 12)
	14 (9, 19)
	15 (5, 25)
	

	  Long sleep duration
	-5 (-11, 2)
	-3 (-9, 3)
	-4 (-16, 9)
	


Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and individual-level SES (low vs high). 



Supplemental Table 19. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by area-level SES status (excluding incident type 2 diabetes cases within the first 2 years).
	
	Area-level SES
	

	
	High
	Medium
	Low
	P for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	
	0.002

	  High
	Reference
	Reference
	Reference
	

	  Medium
	12 (9, 15)
	14 (11, 17)
	22 (18, 26)
	

	  Low
	24 (19, 28)
	32 (27, 37)
	46 (40, 52)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.785

	  High
	Reference
	Reference
	Reference
	

	  Medium
	3 (-1, 8)
	0 (-5, 6)
	-4 (-10, 2)
	

	  Low
	2 (-3, 7)
	-3 (-8, 3)
	-4 (-10, 2)
	

	P for trend
	0.646
	0.138
	0.205
	

	Sedentary behavior
	
	
	
	0.328

	  Low
	Reference
	Reference
	Reference
	

	  Medium
	2 (-3, 6)
	0 (-3, 4)
	-2 (-8, 3)
	

	  High
	10 (4, 16)
	10 (5, 15)
	6 (-1, 13)
	

	P for trend
	0.0011
	0.013
	0.085
	

	Sleep
	
	
	
	0.105

	  Normal sleep duration
	Reference
	Reference
	Reference
	

	  Short sleep duration
	14 (8, 20)
	9 (3, 15)
	15 (8, 21)
	

	  Long sleep duration
	-4 (-10, 2)
	-7 (-14, 0)
	1 (-10, 11)
	


Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and area-level SES (low vs high). 



Supplemental Table 20. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by education status.
	
	Education status
	

	
	Below university
	University or above
	p for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	<0.001

	  High
	Reference
	Reference
	

	  Medium
	30 (24, 35)
	19 (16, 21)
	

	  Low
	55 (48, 62)
	41 (38, 45)
	

	P for trend
	<0.001
	<0.001
	

	LIPA
	
	
	0.288

	  High
	Reference
	Reference
	

	  Medium
	3 (-4, 11)
	-2 (-6, 2)
	

	  Low
	0 (-8, 8)
	-2 (-6, 3)
	

	P for trend
	0.344
	0.209
	

	Sedentary behavior
	
	
	0.009

	  Low
	Reference
	Reference
	

	  Medium
	31 (26, 36)
	18 (16, 21)
	

	  High
	59 (52, 67)
	39 (36, 43)
	

	P for trend
	<0.001
	<0.001
	

	Sleep
	
	
	0.039

	  Normal sleep duration
	Reference
	Reference
	

	  Short sleep duration
	21 (12, 31)
	13 (8, 18)
	

	  Long sleep duration
	-4 (-14, 7)
	-7 (-12, -1)
	


Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and education status (below university vs university or above). 

Supplemental Table 21. Incidence risk difference and 95% CIs for type 2 diabetes and physical behaviors by household income status.
	
	Household income status*
	

	
	Low
	Medium
	High
	p for interaction†

	
	IRD (95% CI)
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	
	0.021

	  High
	Reference
	Reference
	Reference
	

	  Medium
	39 (30, 48)
	23 (20, 26)
	14 (11, 17)
	

	  Low
	69 (59, 79)
	46 (42, 51)
	30 (25, 35)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.014

	  High
	Reference
	Reference
	Reference
	

	  Medium
	3 (-9, 16)
	0 (-5, 5)
	-2 (-6, 3)
	

	  Low
	11 (-3, 25)
	-4 (-10, 1)
	-2 (-7, 3)
	

	P for trend
	0.272
	0.061
	0.369
	

	Sedentary behavior
	
	
	
	<0.001

	  Low
	Reference
	Reference
	Reference
	

	  Medium
	5 (-8, 17)
	1 (-4, 6)
	-4 (-9, 0)
	

	  High
	25 (10, 40)
	12 (6, 18)
	3 (-3, 9)
	

	P for trend
	0.001
	<0.001
	0.293
	

	Sleep
	
	
	
	0.003

	  Normal sleep duration
	Reference
	Reference
	Reference
	

	  Short sleep duration
	27 (13, 41)
	17 (11, 23)
	7 (2, 13)
	

	  Long sleep duration
	3 (-16, 22)
	-8 (-15, -2)
	-6 (-13, 1)
	


Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*Household income status was divided into low (< ₤18,000), medium (₤18,000-₤52,000), and high (> ₤52,000) groups.
†p for interaction was evaluated using IRD for the product term between physical behavior (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and household income status (low vs high).


Supplemental Table 22. Incidence risk difference and 95% CIs for incident T2D and physical behavior by employment status.
	
	Employment status
	

	
	Unemployment
	Employment
	p for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	0.520

	  High
	Reference
	Reference
	

	  Medium
	22 (12, 31)
	22 (19, 24)
	

	  Low
	64 (48, 81)
	44 (41, 48)
	

	P for trend
	<0.001
	<0.001
	

	LIPA
	
	
	0.128

	  High
	Reference
	Reference
	

	  Medium
	-5 (-19, 9)
	0 (-4, 3)
	

	  Low
	5 (-13, 23)
	-2 (-6, 2)
	

	P for trend
	0.782
	0.217
	

	Sedentary behavior
	
	
	0.015

	  Low
	Reference
	Reference
	

	  Medium
	-5 (-19, 10)
	0 (-4, 3)
	

	  High
	30 (9, 51)
	10 (5, 14)
	

	P for trend
	0.016
	<0.001
	

	Sleep
	
	
	0.487

	  Normal sleep duration
	Reference
	Reference
	

	  Short sleep duration
	17 (-2, 36)
	15 (11, 19)
	

	  Long sleep duration
	-4(-27, 20)
	-6 (-12, -1)
	


Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, low intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behavior (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and employment status (unemployment vs employment).



[bookmark: _Hlk166488880]Supplemental Table 23. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by individual-level SES status (reidentify incident T2D cases by using field IDs 130708 and 130709).
	
	Total
	Individual-level socioeconomic status
	p for interaction*

	
	
	Low
	Medium
	High
	

	MVPA
	
	
	
	
	0.003

	High
	Reference
	Reference
	Reference
	Reference
	

	Medium
	20 (18, 22)
	31 (24, 38)
	20 (17, 23)
	13 (10, 16)
	

	Low
	42 (39, 45)
	64 (56, 73)
	38 (34, 42)
	28 (23, 34)
	

	P for trend
	<0.001
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	
	0.021

	  High
	Reference
	Reference
	Reference
	Reference
	

	  Medium
	 0 (-3, 4)
	-1 (-12, 9)
	-3 (-8, 1)
	-2 (-7, 3)
	

	  Low
	6 (2, 9)
	5 (-6, 17)
	-7 (-12, -2)
	-3 (-8, 3)
	

	P for trend
	0.044
	0.372
	0.005
	 0.347
	

	Sedentary Behavior
	
	
	
	
	<0.001

	Low
	Reference
	Reference
	Reference
	Reference
	

	Medium
	-1 (-5, 2)
	1 (-9, 11)
	-1 (-5, 3)
	-4 (-9, 1)
	

	High
	9 (5, 13)
	19 (6, 31)
	10 (4, 15)
	1 (-6, 7)
	

	P for trend
	<0.001
	0.002
	<0.001
	0.791
	

	Sleep Duration
	
	
	
	
	

	Normal
	Reference
	Reference
	Reference
	Reference
	0.003

	Short
	12 (9, 16)
	21 (10, 33)
	14 (9, 19)
	4 (-2, 9)
	

	Long
	-5 (-10, 0)
	6 (-11, 22)
	-6 (-12, 0)
	-10 (-16, -3)
	



[bookmark: _Hlk168393901]Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and individual-level SES (low vs high). 

[bookmark: _Hlk166506426]Supplemental Table 24. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by area-level SES status (reidentify incident T2D cases by using field IDs 130708 and 130709).
	
	Area-level socioeconomic status
	

	
	Low
	Medium
	High
	p for interaction*

	MVPA
	
	
	
	0.002

	High
	Reference
	Reference
	Reference
	

	Medium
	27 (23, 32)
	17 (13, 20)
	15 (12, 19)
	

	Low
	54 (48, 61)
	42 (36, 47)
	29 (25, 34)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.150

	  High
	Reference
	Reference
	Reference
	

	  Medium
	-9 (-16, -3)
	-2 (-8, 3)
	4 (-1, 9)
	

	  Low
	-9 (-16, -2)
	-5 (-12, 1)
	4 (-2, 9)
	

	P for trend
	0.013
	0.053
	0.161
	

	Sedentary Behavior
	
	
	
	0.137

	Low
	Reference
	Reference
	Reference
	

	Medium
	-5 (-11, 1)
	1 (-4, 6)
	0 (-4, 5)
	

	High
	7 (0, 15)
	8 (1, 15)
	11 (5, 17)
	

	P for trend
	0.042
	<0.001
	<0.001
	

	Sleep Duration
	
	
	
	0.003

	Normal
	Reference
	Reference
	Reference
	

	Short
	20 (12, 27)
	8 (2, 15)
	8 (2, 14)
	

	Long
	-3 (-14, 7)
	-8 (-16, 1)
	-3 (-11, 5)
	



Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and area-level SES (low vs high). 

Supplemental Table 25. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by individual-level SES status (redefined individual-level SES by including the number of people in households).
	
	Individual-level SES
	

	
	High
	Medium
	Low
	p for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	
	0.082

	  High
	Reference
	Reference
	Reference
	

	  Medium
	13 (8, 17)
	20 (17, 23)
	39 (31, 47)
	

	  Low
	34 (26, 42)
	40 (36, 44)
	70 (61, 79)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.042

	  High
	Reference
	Reference
	Reference
	

	  Medium
	4 (-1, 10)
	-1 (-6, 5)
	7 (-5, 19)
	

	  Low
	4 (-2, 9)
	-4 (-10, 1)
	13 (0, 26)
	

	P for trend
	0.381
	0.075
	0.152
	

	Sedentary behavior
	
	
	
	<0.001

	  Low
	Reference
	Reference
	Reference
	

	  Medium
	-5 (-9, -1)
	2 (-3, 7)
	4 (-8, 16)
	

	  High
	2 (-4, 7)
	13 (7, 19)
	25 (10, 39)
	

	P for trend
	0.484
	<0.001
	0.001
	

	Sleep
	
	
	
	0.009

	  Normal sleep duration
	Reference
	Reference
	Reference
	

	  Short sleep duration
	8 (3, 14)
	17 (11, 23)
	24 (11, 38)
	

	  Long sleep duration
	-5 (-12, 2)
	-8 (-15, -1)
	0 (-17, 18)
	



Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1, Tables 2-3 and Supplemental Table 7 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and individual-level SES (low vs high). 

Supplemental Table 26. Incidence risk difference and 95% CIs for type 2 diabetes and physical behavior by individual-level SES status (redefined individual-level SES by using the lowest option of education and employment).
	
	Individual-level SES
	

	
	High
	Medium
	Low
	p for interaction*

	
	IRD (95% CI)
	IRD (95% CI)
	IRD (95% CI)
	

	MVPA
	
	
	
	0.031

	  High
	Reference
	Reference
	Reference
	

	  Medium
	13 (10, 16)
	24 (21, 28)
	38 (30, 47)
	

	  Low
	31 (26, 36)
	46 (42, 51)
	68 (59, 78)
	

	P for trend
	<0.001
	<0.001
	<0.001
	

	LIPA
	
	
	
	0.004

	  High
	Reference
	Reference
	Reference
	

	  Medium
	-3 (-10, 4)
	-1 (-5, 3)
	2 (-9, 13)
	

	  Low
	-4 (-12, 4)
	-3 (-7, 1)
	6 (-7, 19)
	

	P for trend
	0.134
	0.132
	0.382
	

	Sedentary behavior
	
	
	
	<0.001

	  Low
	Reference
	Reference
	Reference
	

	  Medium
	-3 (-11, 4)
	-1 (-5, 2)
	5 (-6, 16)
	

	  High
	-1 (-10, 8.)
	10 (5, 15)
	22 (9, 36)
	

	P for trend
	0.523
	0.010
	0.002
	

	Sleep
	
	
	
	0.002

	  Normal sleep duration
	Reference
	Reference
	Reference
	

	  Short sleep duration
	5 (-4, 13)
	16 (11, 20)
	23 (10, 36)
	

	  Long sleep duration
	-8 (-19, 2)
	-6 (-12, -1)
	-2 (-18, 15)
	


Abbreviations: MVPA, moderate and vigorous physical activity; LIPA, light intensity physical activity; IRD, incident rate difference.
IRD was calculated by the additive hazard model and used age as the time scale.
Models were consistent with Figure 1 and Tables 2-3 for corresponding physical behaviors.
*p for interaction was evaluated using IRD for the product term between physical behaviors (low MVPA vs. high MVPA, low LIPA vs. high LIPA, high sedentary behavior vs. low sedentary behavior, and short sleep duration vs. normal sleep duration) and individual-level SES (low vs high). 
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