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Appendix A1: Deviations from the protocol
Deviations from the pre-specified study protocol (1) are described below. The protocol was uploaded at Figshare prior to analyses and can be found at: https://doi.org/10.6084/m9.figshare.24745563.v1.

Covariates:
· In the protocol, it is stated that all time-dependent confounders would be included at the year of the outcome (t0). In the study all time-variant confounders, except year and age, were instead included at t-1, i.e., the years before the outcome was measured to ensure they were present before the outcome.
· In the protocol highest attained education is divided in to six categories, which are reduced to five categories by combining “Master or equivalent” and “Doctoral or equivalent” into “Master or higher” in the study. 
· In the protocol, smoking and obesity were supposed to be included as a measure of the recent level. Yet, we discovered that the past burden of smoking and obesity may be a better measure for potential confounding and thus included number of years with high risk of smoking or obesity instead. 
· In the protocol smoking, obesity and non-employment were supposed to be included as continuous variables, but due to excessive computational run times, we had to reduce the data size. Thus, number of years with high risk of smoking and obesity as well as years of non-employment were instead categorized into: 0 years, 1-5 years, 6-10 years and more than 10 years, and included as categorical variables.   
Statistics:
· We included a scale parameter to account for over-dispersion.
· Due to the few cases of SS, results from Model 2 on SS are not presented. 
· All sensitivity analyses were conducted post hoc.

Minor refinements
Study population:
· In the protocol, it states that we follow employees from the year they turn 19 years old. In the study, we have explicitly stated that employees born after 2000 are excluded, as they never turn 19 years old before end of study (2018). 
· In the protocol, it states that we exclude employees, who immigrate and follow employees until migration. In the study, we have refined the two criteria’s to: we excluded employees, who immigrated after turning 18 years old to have the full work history, and we only follow employees until emigration. 
Statistics:
· Results from Model 1 are presented in figures and the continuous measures (accumulated exposure and years with high exposure) are presented per 10 years in the figures and per year in the tables.
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Appendix A2: Flowchart 
Figure: Flowchart of the study population followed from 1st January, 1997 to 31st December, 2018. N = number of individuals; PY = Person years.
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	Appendix A3: Description of the JEMs


	Table A1: Description of the JEMs and the psychosocial work environment exposure measures

	Exposure
	
	JEM description
	
	
	Exposure measure
	

	
	Items (self-reported)
	Score
	JEM estimate
	Recent exposure
	Accumulated exposure
	Years of high exposure

	Quantitative demands

	1. “Do you have time enough for your work tasks?”
2. “Do you have deadlines that are difficult to keep?”
3. “Do you get unexpected work tasks that put you under time pressure?”
4. “Are you available outside normal working hours?” 
5. “Do you have to work overtime?”

	Mean score of the five items, which was each scored from 1 (never) to 5 (always).

	Age- and sex-specific predicted mean level for each job group in 2012
	Quartiles of the annual population JEM estimates at t-1. 
1. Quartile (low) to 
4. Quartile (high)

	Sum of quantitative demand scores from entrance to the labor market and until t-1 (included)
	Number of years with high quantitative demands (4. Quartile) from entrance to the labor market and until t-1 (included)

	Decision authority
	1. “Can you influence how you solve your work tasks?”
2. “Can you influence when you solve your work tasks?”

	Mean score of the two items, which was each scored from 1 (never) to 5 (always).
	Age- and sex-specific predicted mean level for each job group in 2012
	Quartiles of the annual population JEM estimates at t-1 
1. Quartile (low) to 
4. Quartile (high)

	Sum of decision authority scores from entrance to the labor market and until t-1 (included)
	Number of years with low decision authority (1. Quartile) from entrance to the labor market and until t-1 (included)

	Emotional demands
	1. “Do you get emotionally involved in your work?”
2. “Do you have to deal with the problems of e.g. clients, patients or students in your work (not problems of your colleagues)?
	Mean score of the two items, which was each scored from 1 to 5 (higher emotional demands).
	Age- and sex-specific predicted mean level for each job group in 2012
	Quartiles of the annual population JEM estimates at t-1. 
1. Quartile (low) to 
4. Quartile (high)
	Sum of emotional demand scores from entrance to the labor market and until t-1 (included)
	Number of years with high emotional demands (4. Quartile) from entrance to the labor market and until t-1 (included)

	Job insecurity
	1. “Are you worried about becoming unemployed?”
	Dichotomized as high (“to a very high extent” or “to a high extent”) and low (“to some extent”, “to a low extent” or “to a very low extent”)
	Age- and sex-specific probability-based estimate for each job group
	Quartiles of the annual population JEM probability estimates at t-1. 
1. Quartile (low risk) to 
4. Quartile (high risk)

	-
	Number of years with high risk of job insecurity (4. Quartile) from entrance to the labor market and until t-1 (included)

	Physical violence
	1. “Have you within the past 12 months been exposed to physical violence at your workplace?”

	Dichotomized as yes (“yes”) or no (“no”)
	Age- and sex-specific probability-based estimate for each job group
	Quartiles of the annual population JEM probability estimates at t.1. 
1. Quartile (low risk) to 
4. Quartile (high risk)

	-
	Number of years with high risk of physical violence (4. Quartile) from entrance to the labor market and until t-1 (included)

	Role conflicts at work
	1. “Are contradictory demands placed on you at work?”

	Dichotomized into Yes (“yes, certainly”) and No (“no, not at all” or “from time to time”).
	Age-, sex- and period- (2000 or 2005) specific probability-based estimate for each job group
	Quartiles of the annual population JEM probability estimates at t-1. 
1. Quartile (low risk) to 
4. Quartile (high risk)

	-
	Number of years with high risk of role conflicts at work (4. Quartile) from entrance to the labor market and until t-1 (included)

	Possibilities for development at work

	1. “Does your work require you to take the initiative?”
2. “Do you have the possibility of learning new things through your work?” 
3. “Can you use your skills or expertise in your work?” 

	Mean score of the three items, which was each scored from 1 (low) to 5 (higher levels of possibility for development).
	Age- and sex- and period- (2000 or 2005) specific predicted mean level for each job group
	Quartiles of the annual population JEM estimates at t-1. 
1. Quartile (low) to 
4. Quartile (high)

	Sum of possibilities for development at work scores from entrance to the labor market and until t-1 (included)
	Number of years with low possibilities for development at work (1. quartile) from entrance to the labor market and until t-1 (included)

	Psychosocial index
	
	
	
	Sum of recent adverse psychosocial exposures A at t-1, assessed as: 

	Sum of adverse psychosocial exposures A 
from entrance to the labor market and until and including recent exposure at t-1,
	Number of years with high number (4. quartile) of recent adverse psychosocial exposures A from entrance to the labor market and until and including recent exposure at t-1.




A Adverse psychosocial exposures were assessed as: High quantitative demands, high emotional demands, high job insecurity, high physical violence, high role conflicts at work, low decision authority and low possibilities for development at work.
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Appendix A4: Results - Analyses of all autoimmune rheumatic disease
	[bookmark: _Hlk223092184]Table A2: The IRR of quantitative demands, decision authority, emotional demands, job insecurity, physical violence, role conflicts, possibilities for development and psychosocial index on all autoimmune rheumatic disease (rheumatoid arthritis, systemic sclerosis and systemic lupus erythematosus)

	
	
	
	
	Minimal adjusted model
	Model 1 (main model)
	Model 2
	

	
	PY
	Cases
	Cases per 
10 000 PY
	IRR
	95%CI
	IRR
	95%CI
	IRR
	95%CI

	Quantitative demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 750 644
	3130
	4.04
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 949 690
	2848
	3.58
	0.94
	0.92-0.96
	0.97
	0.94-1.00
	0.99
	0.94-1.03

	   3. Quartile
	7 661 061
	2303
	3.01
	0.88
	0.82-0.95
	0.94
	0.88-0.99
	0.97
	0.91-1.04

	   4. Quartile (high)
	7 363 447
	1799
	2.44
	0.80
	0.74-0.86
	0.89
	0.85-0.94
	0.94
	0.89-1.00

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	36 118 457
	[bookmark: _Hlk222487205]12 789
	3.54
	0.999
	0.993-1.006
	0.996
	0.992-0.999
	1.000
	0.996-1.003

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	0.990
	0.984-0.996
	0.992
	0.987-0.998
	0.999
	0.994-1.004

	
	
	
	
	
	
	
	
	
	

	Decision authority
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	6 084 725
	2814
	4.62
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 946 666
	1923
	2.42
	0.99
	0.95-1.03
	1.01
	0.96-1.06
	0.99
	0.95-1.05

	   3. Quartile
	7 803 354
	2692
	3.45
	0.94
	0.88-1.00
	0.98
	0.92-1.04
	1.00
	0.93-1.07

	   4. Quartile (high)
	7 749 262
	3089
	3.99
	0.83
	0.75-0.92
	0.89
	0.83-0.96
	0.92
	0.87-0.99

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	36 118 457
	12 789
	3.54
	1.000
	0.995-1.004
	0.997
	0.995-0.999
	0.997
	0.997-1.002

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	1.012
	1.005-1.019
	1.002
	0.998-1.006
	1.002
	0.997-1.007

	
	
	
	
	
	
	
	
	
	

	Emotional demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 878 945
	2030
	2.58
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 791 287
	1964
	2.52
	1.03
	0.94-1.14
	1.04
	0.97-1.13
	1.06
	1.00-1.13

	   3. Quartile
	7 357 158
	2636
	3.58
	0.96
	0.92-1.00
	0.99
	0.95-1.03
	1.02
	0.99-1.04

	   4. Quartile (high)
	7 697 452
	3450
	4.48
	1.00
	0.94-1.08
	1.08
	1.03-1.13
	1.05
	1.00-1.11

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	36 118 457
	12 789
	3.54
	0.998
	0.995-1.001
	0.996
	0.995-0.998
	1.000
	0.997-1.002

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	0.994
	0.988-1.001
	0.999
	0.995-1.004
	1.001
	0.996-1.005

	
	
	
	
	
	
	
	
	
	

	Job insecurity
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 539 959
	2229
	2.96
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 543 294
	1884
	2.50
	1.03
	0.91-1.18
	0.99
	0.88-1.12
	0.99
	0.89-1.10

	   3. Quartile
	7 982 912
	2922
	3.66
	1.15
	0.99-1.33
	1.08
	0.96-1.21
	1.06
	0.94-1.18

	   4. Quartile (high risk)
	7 658 677
	3045
	3.98
	1.17
	1.01-1.37
	1.09
	0.96-1.23
	1.02
	0.89-1.17

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	1.007
	1.003-1.011
	1.002
	0.998-1.007
	1.002
	0.997-1.006

	
	
	
	
	
	
	
	
	
	

	Physical violence
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 593 438
	2559
	3.37
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 937 371
	2211
	2.79
	1.09
	1.03-1.16
	1.07
	1.03-1.12
	1.07
	1.02-1.12

	   3. Quartile
	7 375 502
	2026
	2.75
	1.06
	0.99-1.14
	1.03
	0.98-1.09
	1.01
	0.96-1.07

	   4. Quartile (high risk)
	7 818 531
	3284
	4.20
	1.11
	1.06-1.17
	1.12
	1.05-1.21
	1.07
	1.00-1.15

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	1.004
	1.001-1.007
	1.006
	1.002-1.010
	1.005
	1.002-1.009

	
	
	
	
	
	
	
	
	
	

	Role conflicts at work
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 729 159
	3887
	5.03
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 672 143
	2554
	3.33
	1.02
	0.96-1.09
	1.03
	0.98-1.08
	1.00
	0.97-1.03

	   3. Quartile
	7 805 898
	1969
	2.52
	1.03
	0.94-1.12
	1.04
	0.96-1.13
	1.00
	0.94-1.05

	   4. Quartile (high risk)
	8 061 224
	1805
	2.24
	1.00
	0.89-1.11
	1.02
	0.91-1.13
	0.99
	0.90-1.09

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	1.005
	0.998-1.012
	1.004
	0.999-1.009
	1.007
	1.002-1.012

	
	
	
	
	
	
	
	
	
	

	Possibilities for development
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	5 541 143
	2679
	4.83
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 800 171
	2323
	2.98
	0.99
	0.92-1.06
	1.02
	0.96-1.08
	1.03
	1.00-1.06

	   3. Quartile
	7 886 129
	2654
	3.37
	0.96
	0.89-1.04
	1.02
	0.96-1.07
	1.03
	1.00-1.07

	   4. Quartile (high)
	8 014 760
	2755
	3.44
	0.87
	0.78-0.98
	0.98
	0.93-1.04
	1.02
	0.97-1.06

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	36 118 457
	12 789
	3.54
	0.998
	0.993-1.004
	0.995
	0.992-0.998
	0.999
	0.998-1.000

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	1.013
	1.006-1.02
	1.002
	0.996-1.008
	1.001
	0.996-1.006

	
	
	
	
	
	
	
	
	
	

	Psychosocial index
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	5 675 457
	2105
	3.71
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	8 428 686
	2285
	2.71
	0.97
	0.90-1.03
	0.97
	0.91-1.03
	0.96
	0.90-1.01

	   3. Quartile
	8 473 658
	2742
	3.24
	1.05
	0.97-1.12
	1.04
	0.97-1.12
	1.00
	0.95-1.05

	   4. Quartile (high)
	8 917 981
	3144
	3.53
	1.03
	0.94-1.12
	1.05
	0.99-1.11
	0.99
	0.95-1.03

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	36 118 457
	12 789
	3.54
	1.001
	0.999-1.003
	1.000
	0.999-1.002
	1.001
	1.000-1.003

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	36 118 457
	12 789
	3.54
	1.001
	0.996-1.005
	1.001
	0.996-1.005
	1.002
	0.997-1.006

	
	
	
	
	
	
	
	
	
	


PY = Person years. Cases = number of individuals diagnosed with rheumatoid arthritis, systemic sclerosis or systemic lupus erythematosus. IRR = Incidence rate ration. 95%CI = 95% confidence intervals. Minimal adjusted model: adjusted for age and sex. Model 1: adjusted for age, sex, calendar year, ethnicity and highest attained education level. Model 2: adjusted for age, sex, calendar year, ethnicity, highest attained education level, years of non-employment, family income level, years of smoking and years of obesity. High exposure years: The 4th quartile in quantitative demands, emotional demands, job insecurity, physical violence and role conflicts at work, and psychosocial index, and the 1st quartile in decision authority and possibilities for development. Total number of cases and PY in ALL: 12 994 cases and 38 154 202 PY. Individuals can have more than one of the three diseases, but are only included once in ALL, with their first identified case.


Appendix A4: Results - Analyses of rheumatoid arthritis
	[bookmark: _Hlk223092316]Table A3: The IRR of quantitative demands, decision authority, emotional demands, job insecurity, physical violence, role conflicts, possibilities for development and psychosocial index on rheumatoid arthritis

	
	
	
	
	Minimal adjusted model
	Model 1 (main model)
	Model 2
	

	
	PY
	Cases
	Cases per 
10 000 PY
	IRR
	95%CI
	IRR
	95%CI
	IRR
	95%CI

	Quantitative demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 809 626
	2 675
	3.43
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	8 011 507
	2 526
	3.15
	0.94
	0.91-0.98
	0.97
	0.93-1.01
	0.99
	0.94-1.04

	   3. Quartile
	7 742 616
	2 053
	2.65
	0.88
	0.82-0.95
	0.93
	0.87-0.99
	0.97
	0.91-1.04

	   4. Quartile (high)
	7 426 345
	1 601
	2.16
	0.78
	0.72-0.85
	0.88
	0.83-0.92
	0.93
	0.87-0.99

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 360 188
	[bookmark: _Hlk222487239]11 250
	3.01
	1.00
	0.993-1.006
	0.996
	0.992-0.999
	0.999
	0.996-1.003

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 360 188
	11 250
	3.01
	0.99
	0.983-0.996
	0.991
	0.986-0.996
	0.998
	0.992-1.003

	
	
	
	
	
	
	
	
	
	

	Decision authority
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	8 015 557
	1 630
	2.03
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 868 671
	2 390
	3.04
	1.01
	0.98-1.04
	1.03
	0.99-1.07
	1.02
	0.97-1.06

	   3. Quartile
	7 807 088
	2 737
	3.51
	0.95
	0.9-1.01
	0.99
	0.93-1.05
	1.01
	0.94-1.08

	   4. Quartile (high)
	7 298 778
	2 098
	2.87
	0.83
	0.75-0.91
	0.89
	0.83-0.95
	0.92
	0.86-0.99

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 360 188
	11 250
	3.01
	1.000
	0.995-1.004
	0.997
	0.995-0.999
	1.000
	0.997-1.002

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 360 188
	11 250
	3.01
	1.012
	1.004-1.02
	1.002
	0.998-1.007
	1.002
	0.998-1.007

	
	
	
	
	
	
	
	
	
	

	Emotional demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 972 280
	1 822
	2.29
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 859 490
	1 759
	2.24
	1.05
	0.94-1.17
	1.05
	0.96-1.15
	1.07
	0.99-1.15

	   3. Quartile
	7 434 242
	2 278
	3.06
	0.94
	0.89-0.99
	0.97
	0.93-1.01
	1.00
	0.97-1.03

	   4. Quartile (high)
	7 724 082
	2 996
	3.88
	1.01
	0.94-1.10
	1.08
	1.03-1.13
	1.06
	1.00-1.11

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 360 188
	11 250
	3.01
	0.998
	0.995-1.002
	0.997
	0.995-0.998
	1.000
	0.997-1.003

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 360 188
	11 250
	3.01
	0.995
	0.989-1.001
	1.000
	0.995-1.005
	1.001
	0.996-1.005

	
	
	
	
	
	
	
	
	
	

	Job insecurity
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 573 763
	1 923
	2.54
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 629 238
	1 666
	2.18
	1.05
	0.93-1.19
	1.01
	0.91-1.13
	1.01
	0.92-1.11

	   3. Quartile
	8 038 770
	2 564
	3.19
	1.17
	1.00-1.38
	1.11
	0.98-1.25
	1.08
	0.96-1.22

	   4. Quartile (high risk)
	7 748 323
	2 702
	3.49
	1.21
	1.03-1.41
	1.11
	0.99-1.26
	1.05
	0.92-1.20

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 360 188
	11 250
	3.01
	1.010
	1.005-1.014
	1.004
	1.000-1.008
	1.003
	0.999-1.007

	
	
	
	
	
	
	
	
	
	

	Physical violence
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 660 624
	2 269
	2.96
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 991 333
	1 926
	2.41
	1.11
	1.02-1.19
	1.08
	1.02-1.15
	1.08
	1.02-1.14

	   3. Quartile
	7 480 068
	1 786
	2.39
	1.07
	0.99-1.16
	1.04
	0.97-1.12
	1.02
	0.95-1.09

	   4. Quartile (high risk)
	7 858 069
	2 874
	3.66
	1.13
	1.07-1.21
	1.15
	1.07-1.24
	1.09
	1.02-1.17

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 360 188
	11 250
	3.01
	1.005
	1.003-1.008
	1.006
	1.003-1.010
	1.006
	1.002-1.009

	
	
	
	
	
	
	
	
	
	

	Role conflicts at work
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk)  ref.
	7 789 870
	3 396
	4.36
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 759 683
	2 232
	2.88
	1.00
	0.93-1.08
	1.02
	0.96-1.08
	0.99
	0.95-1.03

	   3. Quartile
	7 875 707
	1 739
	2.21
	1.01
	0.91-1.11
	1.02
	0.93-1.12
	0.98
	0.92-1.05

	   4. Quartile (high risk)
	8 110 555
	1 606
	1.98
	0.99
	0.89-1.11
	1.02
	0.92-1.13
	0.99
	0.9-1.09

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 416 277
	11 260
	3.01
	1.005
	0.998-1.012
	1.003
	0.998-1.009
	1.006
	1-1.012

	
	
	
	
	
	
	
	
	
	

	Possibilities for development
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 899 391
	2 058
	2.61
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 980 907
	2 322
	2.91
	0.97
	0.9-1.04
	1.00
	0.95-1.06
	1.02
	0.99-1.04

	   3. Quartile
	8 059 014
	2 418
	3.00
	0.95
	0.85-1.06
	1.01
	0.93-1.09
	1.02
	0.98-1.07

	   4. Quartile (high)
	7 596 503
	2 175
	2.86
	0.87
	0.78-0.96
	0.98
	0.93-1.04
	1.01
	0.98-1.05

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	      Per scale point
	37 416 277
	11 260
	3.01
	0.998
	0.993-1.004
	0.995
	0.992-0.998
	0.999
	0.997-1.000

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 416 277
	11 260
	3.01
	1.015
	1.007-1.023
	1.004
	0.997-1.010
	1.002
	0.997-1.008

	
	
	
	
	
	
	
	
	
	

	Psychosocial index
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	5 728 042
	1 837
	3.21
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	8 511 469
	2 019
	2.37
	0.97
	0.91-1.03
	0.97
	0.92-1.03
	0.96
	0.91-1.01

	   3. Quartile
	8 548 838
	2 443
	2.86
	1.07
	1.00-1.14
	1.07
	1.00-1.14
	1.02
	0.98-1.07

	   4. Quartile (high)
	8 977 146
	2 730
	3.04
	1.04
	0.96-1.13
	1.06
	1.00-1.12
	1.00
	0.96-1.05

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 432 679
	11 260
	3.01
	1.001
	0.999-1.003
	1.00
	0.999-1.002
	1.001
	1.000-1.003

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 432 679
	11 260
	3.01
	1.001
	0.997-1.006
	1.001
	0.996-1.006
	1.002
	0.997-1.007

	
	
	
	 
	
	
	
	
	
	


PY = Person years. Cases = number of individuals diagnosed with rheumatoid arthritis. IRR = Incidence rate ration. 95%CI = 95% confidence intervals. Minimal adjusted model: adjusted for age and sex. Model 1: adjusted for age, sex, calendar year, ethnicity, and highest attained education level. Model 2: adjusted for age, sex, calendar year, ethnicity, highest attained education level, years of non-employment, family income level, years of smoking and years of obesity. High exposure years: The 4th quartile in quantitative demands, emotional demands, job insecurity, physical violence and role conflicts at work, and psychosocial index, and the 1st quartile in decision authority and possibilities for development. Total number of cases with RA: 11335 and PY: 38 155 953.



Appendix A4: Results - Analyses of systemic sclerosis
Note: Model 2 results are not presented due to too low number of cases 
	[bookmark: _Hlk223092570]Table A4: The IRR of quantitative demands, decision authority, emotional demands, job insecurity, physical violence, role conflicts, possibilities for development and psychosocial index on systemic sclerosis

	
	
	
	
	Minimal adjusted model
	Model 1 (main model)
	Model 2
	

	
	PY
	Cases
	Cases per 10 000 PY
	IRR
	95%CI
	IRR
	95%CI
	IRR
	95%CI

	Quantitative demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 769 974
	65
	0.084
	1.00
	
	1.00
	
	
	

	   2. Quartile
	7 969 824
	55
	0.069
	0.90
	0.73-1.10
	0.91
	0.74-1.12
	
	

	   3. Quartile
	7 678 502
	61
	0.079
	1.18
	0.93-1.50
	1.22
	1.00-1.49
	
	

	   4. Quartile (high)
	7 376 970
	29
	0.039
	0.70
	0.43-1.16
	0.73
	0.49-1.09
	
	

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 446 333
	297
	0.079
	0.997
	0.991-1.002
	0.994
	0.987-1.001
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 446 333
	297
	0.079
	0.980
	0.955-1.004
	0.989
	0.964-1.013
	
	

	
	
	
	
	
	
	
	
	
	

	Decision authority
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 201 725
	91
	0.126
	1.00
	
	1.00
	
	
	

	   2. Quartile
	8 024 464
	42
	0.052
	0.85
	0.56-1.29
	0.87
	0.59-1.29
	
	

	   3. Quartile
	7 884 589
	52
	0.066
	0.87
	0.66-1.14
	0.92
	0.72-1.18
	
	

	   4. Quartile (high)
	7 827 463
	66
	0.084
	0.79
	0.67-0.93
	0.86
	0.70-1.05
	
	

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 446 333
	297
	0.079
	0.998
	0.994-1.001
	0.995
	0.990-1.001
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 446 333
	297
	0.079
	1.019
	1.009-1.03
	1.009
	0.995-1.024
	
	

	
	
	
	
	
	
	
	
	
	

	Emotional demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 984 044
	49
	0.061
	1.00
	
	1.00
	
	
	

	   2. Quartile
	7 870 550
	40
	0.051
	0.86
	0.65-1.13
	0.84
	0.62-1.15
	
	

	   3. Quartile
	7 452 004
	54
	0.072
	0.75
	0.53-1.05
	0.73
	0.50-1.05
	
	

	   4. Quartile (high)
	7 745 421
	68
	0.088
	0.72
	0.60-0.86
	0.71
	0.55-0.90
	
	

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 446 333
	297
	0.079
	0.996
	0.991-1.000
	0.993
	0.987-1.000
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 446 333
	297
	0.079
	0.985
	0.970-0.999
	0.988
	0.976-1.000
	
	

	
	
	
	
	
	
	
	
	
	

	Job insecurity
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 589 005
	55
	0.072
	1.00
	
	1.00
	
	
	

	   2. Quartile
	7 641 811
	38
	0.050
	0.86
	0.71-1.04
	0.82
	0.65-1.03
	
	

	   3. Quartile
	8 056 148
	56
	0.070
	0.89
	0.54-1.48
	0.80
	0.50-1.27
	
	

	   4. Quartile (high risk)
	7 765 055
	62
	0.080
	0.96
	0.69-1.35
	0.90
	0.67-1.21
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 446 333
	297
	0.079
	1.011
	0.994-1.029
	1.001
	0.978-1.024
	
	

	
	
	
	
	
	
	
	
	
	

	Physical violence
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 677 344
	69
	0.090
	1.00
	
	1.00
	
	
	

	   2. Quartile
	8 003 919
	45
	0.056
	0.82
	0.54-1.23
	0.76
	0.54-1.07
	
	

	   3. Quartile
	7 492 584
	32
	0.043
	0.61
	0.35-1.06
	0.61
	0.36-1.01
	
	

	   4. Quartile (high risk)
	7 878 172
	65
	0.083
	0.78
	0.62-0.99
	0.75
	0.61-0.91
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 446 333
	297
	0.079
	0.998
	0.990-1.006
	0.998
	0.990-1.006
	
	

	
	
	
	
	
	
	
	
	
	

	Role conflicts at work
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 814 614
	83
	0.106
	1.00
	
	1.00
	
	
	

	   2. Quartile
	7 775 141
	55
	0.071
	1.09
	0.88-1.35
	1.08
	0.89-1.30
	
	

	   3. Quartile
	7 887 160
	38
	0.048
	1.02
	0.91-1.14
	1.02
	0.91-1.14
	
	

	   4. Quartile (high risk)
	8 121 514
	41
	0.050
	1.18
	1.00-1.39
	1.18
	1.04-1.34
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 502 513
	297
	0.079
	0.998
	0.986-1.010
	1.000
	0.983-1.016
	
	

	
	
	
	
	
	
	
	
	
	

	Possibilities for development
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 912 343
	44
	0.056
	1.00
	
	1.00
	
	
	

	   2. Quartile
	7 997 151
	60
	0.075
	1.19
	0.80-1.77
	1.18
	0.77-1.81
	
	

	   3. Quartile
	8 075 825
	58
	0.072
	1.08
	0.70-1.66
	1.08
	0.70-1.67
	
	

	   4. Quartile (high)
	7 613 110
	55
	0.072
	1.03
	0.76-1.39
	1.07
	0.86-1.33
	
	

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 502 513
	297
	0.079
	0.996
	0.994-0.999
	0.994
	0.990-0.998
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 502 513
	297
	0.079
	1.006
	0.988-1.024
	0.993
	0.969-1.017
	
	

	
	
	
	
	
	
	
	
	
	

	Psychosocial index
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	5 741 833
	59
	0.103
	1.00
	
	1.00
	
	
	

	   2. Quartile
	8 526 480
	41
	0.048
	0.62
	0.43-0.88
	0.60
	0.41-0.87
	
	

	   3. Quartile
	8 565 068
	54
	0.063
	0.73
	0.60-0.88
	0.71
	0.58-0.88
	
	

	   4. Quartile (high)
	8 995 146
	64
	0.071
	0.74
	0.63-0.88
	0.73
	0.65-0.83
	
	

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 518 916
	297
	0.079
	0.997
	0.992-1.002
	0.996
	0.990-1.003
	
	

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 518 916
	297
	0.079
	0.996
	0.983-1.008
	0.996
	0.984-1.009
	
	



PY = Person years. Cases = number of individuals diagnosed systemic sclerosis. IRR = Incidence rate ration. 95%CI = 95% confidence intervals. Minimal adjusted model: adjusted for age and sex. Model 1: adjusted for age, sex, calendar year, ethnicity and highest attained education level. Results from Model 2 are not presented due to the low number of cases. High exposure years: The 4th quartile in quantitative demands, emotional demands, job insecurity, physical violence and role conflicts at work, and psychosocial index, and the 1st quartile in decision authority and possibilities for development. Total number of cases with SS: 302 and PY: 38 253 442.




Appendix A4: Results - Analyses of systemic lupus erythematosus 
	Table A5: The IRR of quantitative demands  decision authority  emotional demands  job insecurity  physical violence  role conflicts  possibilities for development and psychosocial index of systemic lupus erythematosus 

	
	
	
	
	Minimal adjusted model
	Model 1 (main model)
	Model 2

	
	PY
	Cases
	Cases per 10 000 PY
	IRR
	95%CI
	IRR
	95%CI
	IRR
	95%CI

	Quantitative demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 824 571
	443
	0.57
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	8 026 884
	320
	0.40
	0.96
	0.88-1.05
	0.98
	0.91-1.06
	1.00
	0.92-1.10

	   3. Quartile
	7 756 197
	232
	0.30
	0.88
	0.74-1.05
	0.92
	0.81-1.05
	0.96
	0.82-1.11

	   4. Quartile (high)
	7 437 290
	191
	0.26
	1.01
	0.89-1.16
	1.09
	0.90-1.32
	1.14
	0.93-1.40

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 435 754
	1 542
	0.41
	0.993
	0.989-0.998
	0.991
	0.988-0.994
	1.000
	0.995-1.005

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 435 754
	1 542
	0.41
	0.990
	0.976-1.004
	0.998
	0.980-1.017
	1.009
	0.989-1.029

	
	
	
	
	
	
	
	
	
	

	Decision authority
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	8 023 470
	282
	0.35
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 882 857
	296
	0.38
	0.93
	0.71-1.22
	0.97
	0.76-1.23
	0.97
	0.75-1.24

	   3. Quartile
	7 825 054
	339
	0.43
	0.92
	0.74-1.13
	0.99
	0.82-1.18
	1.02
	0.85-1.22

	   4. Quartile (high)
	7 313 561
	269
	0.37
	0.94
	0.73-1.23
	1.05
	0.83-1.33
	1.09
	0.87-1.37

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 435 754
	1 542
	0.41
	0.995
	0.992-0.999
	0.993
	0.991-0.995
	0.999
	0.997-1.002

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 435 754
	1 542
	0.41
	1.004
	0.992-1.017
	0.990
	0.979-1.002
	0.995
	0.982-1.008

	
	
	
	
	
	
	
	
	
	

	Emotional demands
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 983 084
	199
	0.25
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 869 546
	197
	0.25
	0.98
	0.79-1.22
	0.98
	0.82-1.18
	0.99
	0.82-1.19

	   3. Quartile
	7 449 492
	354
	0.48
	1.16
	1.01-1.34
	1.19
	1.03-1.37
	1.21
	1.04-1.40

	   4. Quartile (high)
	7 742 820
	436
	0.56
	1.06
	0.92-1.22
	1.09
	0.96-1.25
	1.07
	0.94-1.21

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 435 754
	1 542
	0.41
	0.995
	0.992-0.997
	0.993
	0.991-0.995
	1.001
	0.998-1.005

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 435 754
	1 542
	0.41
	0.994
	0.987-1.000
	1.000
	0.991-1.008
	1.005
	0.996-1.014

	
	
	
	
	
	
	
	
	
	

	Job insecurity
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 587 221
	285
	0.38
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 640 170
	215
	0.28
	0.94
	0.73-1.19
	0.90
	0.70-1.15
	0.89
	0.71-1.11

	   3. Quartile
	8 054 025
	354
	0.44
	0.98
	0.86-1.13
	0.93
	0.83-1.05
	0.90
	0.81-1.01

	   4. Quartile (high risk)
	7 763 526
	332
	0.43
	0.93
	0.77-1.13
	0.88
	0.69-1.12
	0.81
	0.64-1.04

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 435 754
	1 542
	0.41
	0.992
	0.981-1.003
	0.984
	0.976-0.992
	0.986
	0.974-0.998

	
	
	
	
	
	
	
	
	
	

	Physical violence
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 675 663
	261
	0.34
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	8 002 244
	281
	0.35
	1.05
	0.87-1.27
	1.03
	0.85-1.25
	1.02
	0.83-1.25

	   3. Quartile
	7 491 041
	251
	0.34
	1.07
	0.94-1.21
	1.09
	0.95-1.24
	1.06
	0.92-1.22

	   4. Quartile (high risk)
	7 875 994
	393
	0.50
	1.01
	0.85-1.20
	1.02
	0.86-1.21
	0.97
	0.82-1.15

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 435 754
	1 542
	0.41
	0.999
	0.991-1.006
	1.000
	0.992-1.008
	1.004
	0.995-1.012

	
	
	
	
	
	
	
	
	
	

	Role conflicts at work
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	7 811 576
	479
	0.61
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 773 235
	315
	0.41
	1.1
	1.01-1.19
	1.08
	0.99-1.18
	1.07
	0.96-1.18

	   3. Quartile
	7 886 173
	219
	0.28
	1.14
	1.03-1.25
	1.13
	1.01-1.26
	1.10
	0.96-1.26

	   4. Quartile (high risk)
	8 120 317
	187
	0.23
	0.99
	0.79-1.24
	0.99
	0.81-1.21
	0.98
	0.81-1.18

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 491 934
	1 541
	0.41
	0.998
	0.986-1.010
	1.006
	0.988-1.025
	1.011
	0.994-1.028

	
	
	
	
	
	
	
	
	
	

	Possibilities for development
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	7 910 966
	272
	0.34
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	7 995 242
	321
	0.40
	1.12
	0.93-1.35
	1.14
	0.96-1.36
	1.15
	0.98-1.34

	   3. Quartile
	8 073 864
	317
	0.39
	1.07
	0.94-1.22
	1.10
	0.97-1.26
	1.12
	0.95-1.31

	   4. Quartile (high)
	7 611 229
	290
	0.38
	0.97
	0.81-1.16
	1.03
	0.85-1.25
	1.06
	0.86-1.31

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 491 934
	1 541
	0.41
	0.993
	0.989-0.997
	0.991
	0.988-0.994
	0.999
	0.996-1.002

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 491 934
	1 541
	0.41
	1.001
	0.990-1.012
	0.987
	0.980-0.994
	0.990
	0.981-1.000

	
	
	
	
	
	
	
	
	
	

	Psychosocial index
	
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	5 740 016
	254
	0.44
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	8 524 896
	259
	0.30
	1.00
	0.82-1.22
	0.99
	0.84-1.18
	0.98
	0.83-1.17

	   3. Quartile
	8 563 345
	295
	0.34
	0.93
	0.76-1.14
	0.92
	0.74-1.14
	0.88
	0.71-1.09

	   4. Quartile (high)
	8 993 105
	398
	0.44
	0.96
	0.84-1.09
	0.96
	0.85-1.08
	0.91
	0.83-1.00

	Accumulated (work life)
	
	
	
	
	
	
	
	
	

	   Per scale point
	37 508 331
	1 544
	0.41
	0.997
	0.994-1.000
	0.997
	0.993-1.001
	1.000
	0.995-1.005

	High exposure years (work life)
	
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	37 508 331
	1 544
	0.41
	0.993
	0.987-0.999
	0.994
	0.987-1.001
	1.000
	0.99-1.009

	
	
	
	
	
	
	
	
	
	


PY = Person years. Cases = number of individuals diagnosed with systemic lupus erythematosus. IRR = Incidence rate ration. 95%CI = 95% confidence intervals. Minimal adjusted model: adjusted for age and sex. Model 1: adjusted for age, sex, calendar year, ethnicity, and highest attained education level. Model 2: adjusted for age, sex, calendar year, ethnicity, highest attained education level, years of non-employment, family income level, years of smoking and years of obesity. High exposure years: The 4th quartile in quantitative demands, emotional demands, job insecurity, physical violence and role conflicts at work, and psychosocial index, and the 1st quartile in decision authority and possibilities for development. Total number of cases with SLE: 1562 and PY: 38 241 553.




Appendix A5: Sensitivity analyses
	Table A6: Sensitivity analyses of three-year lag time, five-year lag time, follow-up since 1979 and adjusting for physical job strain. The IRR of quantitative demands, decision authority, emotional demands, job insecurity, physical violence, role conflicts, possibilities for development and psychosocial index on all autoimmune rheumatic disease (rheumatoid arthritis, systemic sclerosis and systemic lupus erythematosus), adjusted for model 1.

	
	Three-years lag time 
	Five-years lag time 
	Follow-up since 1979
	Adjusting for physical job strain

	Model 1
	IRR
	95%CI
	IRR
	95%CI
	IRR
	95%CI
	IRR
	95%CI

	Quantitative demands
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	0.96
	0.93-0.99
	0.97
	0.94-1.01
	0.97
	0.95-1.00
	1.00
	0.96-1.04

	   3. Quartile
	0.90
	0.85-0.95
	0.90
	0.86-0.94
	0.94
	0.89-1.00
	0.99
	0.94-1.04

	   4. Quartile (high)
	0.88
	0.84-0.92
	0.86
	0.79-0.94
	0.90
	0.86-0.95
	0.97
	0.91-1.03

	Accumulated (work life)
	
	
	
	
	
	
	
	

	   Per scale point
	0.996
	0.993-0.999
	0.996
	0.993-0.999
	1.000
	0.998-1.002
	0.993
	0.991-0.996

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	0.992
	0.986-0.998
	0.993
	0.988-0.998
	0.996
	0.991-1.000
	0.996
	0.992-1.001

	
	
	
	
	
	
	
	
	

	Decision authority
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	1.01
	0.96-1.06
	0.99
	0.95-1.03
	1.01
	0.96-1.06
	1.02
	0.98-1.06

	   3. Quartile
	0.92
	0.87-0.97
	0.93
	0.88-0.98
	0.97
	0.90-1.04
	1.02
	0.95-1.09

	   4. Quartile (high)
	0.86
	0.79-0.92
	0.84
	0.78-0.92
	0.89
	0.82-0.97
	0.94
	0.88-1.01

	Accumulated (work life)
	
	
	
	
	
	
	
	

	   Per scale point
	0.997
	0.995-0.999
	0.997
	0.995-1.000
	1.000
	0.999-1.002
	0.995
	0.993-0.997

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	1.001
	0.997-1.006
	1.001
	0.997-1.005
	1.006
	1.001-1.012
	1.001
	0.997-1.006

	
	
	
	
	
	
	
	
	

	Emotional demands
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	0.98
	0.88-1.08
	0.97
	0.88-1.06
	1.02
	0.94-1.09
	1.07
	0.99-1.16

	   3. Quartile
	0.94
	0.89-1.01
	0.95
	0.89-1.03
	0.97
	0.94-0.99
	1.07
	1.00-1.16

	   4. Quartile (high)
	1.06
	0.99-1.14
	1.07
	0.99-1.15
	1.06
	1.00-1.12
	1.11
	1.04-1.19

	Accumulated (work life)
	
	
	
	
	
	
	
	

	   Per scale point
	0.997
	0.995-0.999
	0.997
	0.995-0.999
	1.000
	0.999-1.001
	0.995
	0.994-0.997

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	0.999
	0.993-1.005
	1.000
	0.993-1.006
	1.001
	0.997-1.005
	0.998
	0.994-1.002

	
	
	
	
	
	
	
	
	

	Job insecurity
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	1.00
	0.86-1.16
	1.00
	0.87-1.15
	1.01
	0.90-1.12
	0.99
	0.90-1.10

	   3. Quartile
	1.06
	0.91-1.24
	1.04
	0.93-1.16
	1.07
	0.96-1.18
	1.07
	0.96-1.20

	   4. Quartile (high risk)
	1.11
	0.97-1.27
	1.13
	1.03-1.23
	1.07
	0.94-1.21
	1.04
	0.90-1.19

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	1.003
	0.999-1.006
	1.003
	0.999-1.007
	1.005
	1.001-1.009
	1.001
	0.998-1.005

	
	
	
	
	
	
	
	
	

	Physical violence
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	1.04
	0.98-1.11
	1.07
	1.00-1.15
	1.04
	0.99-1.08
	1.08
	1.03-1.12

	   3. Quartile
	1.04
	0.98-1.09
	1.06
	1.01-1.12
	1.02
	0.97-1.06
	1.01
	0.96-1.07

	   4. Quartile (high risk)
	1.13
	1.04-1.23
	1.18
	1.10-1.27
	1.10
	1.01-1.20
	1.11
	1.06-1.16

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	1.006
	1.002-1.011
	1.007
	1.002-1.012
	1.007
	1.004-1.011
	1.004
	1.001-1.008

	
	
	
	
	
	
	
	
	

	Role conflicts at work
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low risk), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	1.03
	1.00-1.06
	1.03
	0.98-1.08
	1.05
	1.01-1.09
	1.01
	0.98-1.05

	   3. Quartile
	1.07
	1.01-1.14
	1.11
	1.03-1.19
	1.04
	0.96-1.12
	1.00
	0.97-1.04

	   4. Quartile (high risk)
	1.00
	0.85-1.18
	1.03
	0.91-1.16
	1.02
	0.92-1.13
	0.97
	0.90-1.05

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	1.005
	0.999-1.011
	1.007
	1.001-1.012
	1.007
	1.002-1.012
	1.002
	0.998-1.007

	
	
	
	
	
	
	
	
	

	Possibilities for development
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	0.97
	0.92-1.03
	0.96
	0.89-1.04
	1.02
	0.97-1.07
	1.07
	1.03-1.12

	   3. Quartile
	0.99
	0.92-1.07
	0.98
	0.87-1.10
	1.00
	0.94-1.06
	1.04
	1.00-1.08

	   4. Quartile (high)
	0.95
	0.87-1.04
	0.96
	0.86-1.08
	0.98
	0.92-1.05
	1.02
	0.96-1.08

	Accumulated (work life)
	
	
	
	
	
	
	
	

	   Per scale point
	0.996
	0.993-0.998
	0.996
	0.993-0.998
	0.999
	0.998-1.001
	0.995
	0.992-0.997

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	1.003
	0.998-1.009
	1.003
	0.995-1.012
	1.006
	0.999-1.013
	1.001
	0.996-1.007

	
	
	
	
	
	
	
	
	

	Psychosocial index
	
	
	
	
	
	
	
	

	Recent (past year)
	
	
	
	
	
	
	
	

	   1. Quartile (low), ref.
	1.00
	
	1.00
	
	1.00
	
	1.00
	

	   2. Quartile
	1.02
	0.94-1.11
	1.00
	0.91-1.10
	0.98
	0.93-1.03
	0.94
	0.89-0.99

	   3. Quartile
	1.11
	1.02-1.21
	1.09
	0.99-1.21
	1.05
	0.98-1.11
	0.97
	0.90-1.04

	   4. Quartile (high)
	1.11
	1.04-1.20
	1.13
	1.04-1.23
	1.04
	0.99-1.10
	0.97
	0.93-1.02

	Accumulated (work life)
	
	
	
	
	
	
	
	

	   Per scale point
	1.000
	0.999-1.002
	1.001
	0.999-1.002
	1.002
	1.001-1.003
	1.000
	0.998-1.001

	High exposure years (work life)
	
	
	
	
	
	
	
	

	  Per adverse exposure year
	1.001
	0.996-1.007
	1.002
	0.996-1.007
	1.003
	0.999-1.007
	0.999
	0.994-1.004

	
	
	
	
	
	
	
	
	


IRR = Incidence rate ration. 95%CI = 95% confidence intervals. Model 1: adjusted for age, sex, calendar year, ethnicity, and highest attained education level. High exposure years: The 4th quartile in quantitative demands, emotional demands, job insecurity, physical violence and role conflicts at work, and psychosocial index, and the 1st quartile in decision authority and possibilities for development.
	[bookmark: _Hlk223079745]Table A7: Sensitivity analyses including a modified psychosocial index. The IRR of the modified psychosocial index and risk of all autoimmune rheumatic disease (rheumatoid arthritis, systemic sclerosis and systemic lupus erythematosus), adjusted as in model 1.

	Model 1
	IRR
	95%CI

	Modified psychosocial indexA
	
	

	Recent (past year)
	
	

	   1. Quartile (low), ref.
	1.00
	

	   2. Quartile
	1.15
	1.06-1.23

	   3. Quartile
	1.10
	1.02-1.20

	   4. Quartile (high)
	1.12
	1.02-1.23

	Accumulated (work life)
	
	

	   Per scale point
	1.001
	0.999-1.002

	High exposure years (work life)
	
	 

	  Per adverse exposure year
	0.999
	0.994-1.005

	
	
	


A: The modified psychosocial index included: emotional demands, job insecurity, physical violence, role conflicts at work, decision authority and possibilities for development at work. IRR = Incidence rate ration. 95%CI = 95% confidence intervals. Model 1: adjusted for age, sex, calendar year, ethnicity, and highest attained education level. High exposure years: The 4th quartile in the modified psychosocial index.
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