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Supplement



Supplemental Tables

Supplemental Table 1. Standard occupational classification (SOC) codes and total job years

	SOC Code
	Occupation
	n
	Total Job Years
	Average Job years per participant

	11-0000
	Management Occupations
	62
	1026.6
	16.6

	13-0000
	Business and Financial Operations Occupations
	32
	535.6
	16.7

	15-0000
	Computer and Mathematical Occupations
	15
	183.0
	12.2

	17-0000
	Architecture and Engineering Occupations
	40
	709.4
	17.7

	19-0000
	Life, Physical, and Social Science Occupations
	12
	143.2
	11.9

	21-0000
	Community and Social Services Occupations
	10
	164.0
	16.4

	23-0000
	Legal Occupations
	6
	146.8
	24.5

	25-0000
	Education, Training, and Library Occupations
	39
	844.9
	21.7

	27-0000
	Arts, Design, Entertainment, Sports, and Media Occupations
	15
	231.8
	15.5

	29-0000
	Healthcare Practitioners and Technical Occupations
	27
	566.7
	21.0

	31-0000
	Healthcare Support Occupations
	18
	232.6
	12.9

	33-0000
	Protective Service Occupations
	8
	120.0
	15.0

	35-0000
	Food Preparation and Serving Related Occupations
	34
	332.1
	9.8

	37-0000
	Building and Grounds Cleaning and Maintenance Occupations
	27
	294.4
	10.9

	39-0000
	Personal Care and Service Occupations
	16
	252.1
	15.8

	41-0000
	Sales and Related Occupations
	63
	849.8
	13.5

	43-0000
	Office and Administrative Support Occupations
	107
	1986.3
	18.6

	45-0000
	Farming, Fishing, and Forestry Occupations
	5
	116.5
	23.3

	47-0000
	Construction and Extraction Occupations
	33
	617.8
	18.7

	49-0000
	Installation, Maintenance, and Repair Occupations
	30
	513.7
	17.1

	51-0000
	Production Occupations
	78
	1359.3
	17.4

	53-0000
	Transportation and Material Moving Occupations
	31
	438.7
	14.2

	55-0000
	Military Occupations
	8
	30.1
	3.8


n, number


Supplemental Table 2. Occupational exposure scores

	Exposure Score
	N
	Mean
	SD
	Min
	Q25
	Q50
	Q75
	Q90
	Q95
	Max

	Particulate Matter
	378
	0.15
	0.25
	0.00
	0.00
	0.00
	0.19
	0.50
	0.78
	1.00

	VOCs
	378
	0.15
	0.24
	0.00
	0.00
	0.00
	0.25
	0.43
	0.75
	1.00

	Pesticides
	370
	0.11
	0.28
	0.00
	0.00
	0.00
	0.00
	0.61
	0.96
	1.00

	Metals
	378
	0.13
	0.23
	0.00
	0.00
	0.00
	0.20
	0.44
	0.66
	1.00

	Biological Exposures
	373
	0.02
	0.11
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	1.00

	Combustion (Diesel)
	376
	0.14
	0.33
	0.00
	0.00
	0.00
	0.00
	1.00
	1.00
	1.00

	Corrosives
	375
	0.07
	0.21
	0.00
	0.00
	0.00
	0.00
	0.33
	0.60
	1.00

	Radiation
	378
	0.07
	0.24
	0.00
	0.00
	0.00
	0.00
	0.12
	0.83
	1.00

	Electromagnetic
	378
	0.10
	0.27
	0.00
	0.00
	0.00
	0.00
	0.50
	0.93
	1.00



Q25, 25th percentile of exposure score; Q50, 50th percentile of exposure score; Q75, 75th percentile of exposure score; Q90, 90th percentile of exposure score; Q95, 95th percentile of exposure score; SD, standard deviation; VOCs, volatile organic compounds.

Supplemental Table 3. Two-digit SOC codes associated with survival (sensitivity analysis excluding long survivors)
Single standard occupational classification (SOC) Cox models where the outcome is survival post-diagnosis in years, the variables of interest are the number of job-years worked within two-digit SOC codes, and the covariates are sex, age at diagnosis (quartiles), log-transformed time between symptom onset and diagnosis, Revised El Escorial criteria (definite or not), onset segment (bulbar or not), and ALSFRS-R at first visit (quartiles). Interpretation of hazard ratios (HR) correspond to five additional years worked within the respective SOC code. BH, Benjamini-Hochberg; CI, confidence interval.

	Two-digit SOC Code
	Description
	HR
	95% CI
	P-Value
	Q-Value (BH)

	11-0000
	Management Occupations
	1.01
	(0.93, 1.09)
	0.833
	0.994

	13-0000
	Business and Financial Operations Occupations
	1.02
	(0.93, 1.1)
	0.726
	0.994

	15-0000
	Computer and Mathematical Occupations
	0.88
	(0.7, 1.11)
	0.273
	0.784

	17-0000
	Architecture and Engineering Occupations
	0.98
	(0.89, 1.08)
	0.676
	0.994

	19-0000
	Life, Physical, and Social Science Occupations
	0.77
	(0.56, 1.05)
	0.099
	0.468

	21-0000
	Community and Social Services Occupations
	1.09
	(0.92, 1.3)
	0.312
	0.790

	23-0000
	Legal Occupations
	0.83
	(0.65, 1.06)
	0.140
	0.531

	25-0000
	Education, Training, and Library Occupations
	1.01
	(0.93, 1.09)
	0.797
	0.994

	27-0000
	Arts, Design, Entertainment, Sports, and Media Occupations
	0.89
	(0.75, 1.05)
	0.162
	0.531

	29-0000
	Healthcare Practitioners and Technical Occupations
	1.00
	(0.92, 1.09)
	0.958
	0.994

	31-0000
	Healthcare Support Occupations
	0.89
	(0.7, 1.13)
	0.343
	0.790

	33-0000
	Protective Service Occupations
	1.06
	(0.89, 1.26)
	0.522
	0.994

	35-0000
	Food Preparation and Serving Related Occupations
	1.14
	(0.98, 1.34)
	0.089
	0.468

	37-0000
	Building and Grounds Cleaning and Maintenance Occupations
	1.00
	(0.86, 1.16)
	0.994
	0.994

	39-0000
	Personal Care and Service Occupations
	0.89
	(0.77, 1.02)
	0.102
	0.468

	41-0000
	Sales and Related Occupations
	0.99
	(0.91, 1.08)
	0.840
	0.994

	43-0000
	Office and Administrative Support Occupations
	1.00
	(0.95, 1.06)
	0.990
	0.994

	45-0000
	Farming, Fishing, and Forestry Occupations
	1.01
	(0.87, 1.17)
	0.917
	0.994

	47-0000
	Construction and Extraction Occupations
	0.97
	(0.88, 1.08)
	0.625
	0.994

	49-0000
	Installation, Maintenance, and Repair Occupations
	1.03
	(0.93, 1.15)
	0.548
	0.994

	51-0000
	Production Occupations
	1.06
	(1, 1.12)
	0.037
	0.468

	53-0000
	Transportation and Material Moving Occupations
	1.00
	(0.89, 1.12)
	0.969
	0.994

	55-0000
	Military Occupations
	2.41
	(0.94, 6.19)
	0.067
	0.468






Supplemental Table 4. Two-digit SOC codes associated with survival (sensitivity analysis with adjustment for education and smoking status)
Single standard occupational classification (SOC) Cox models where outcome is survival post-diagnosis in years for the number of job-years worked within two-digit SOC codes. Covariates in adjusted models are sex, age at diagnosis (quartiles), educational attainment, smoking status (former smoker, current smoker, non-smoker), log-transformed time between symptom onset and diagnosis, El Escorial criteria (definite or not), onset segment (bulbar or not), and ALSFRS-R at first visit (quartiles). Interpretation of hazard ratios (HR) correspond to five additional years worked within the SOC code. BH is the Benjamini-Hochberg P-Value. Statistically significant or marginally significant values in bold.


	Two Digit SOC Code
	Description
	HR
	95% CI
	P-Value
	Q-Value (BH)

	11-0000
	Management Occupations
	1.01
	(0.93, 1.1)
	0.810
	0.893

	13-0000
	Business and Financial Operations Occupations
	1.04
	(0.96, 1.14)
	0.327
	0.626

	15-0000
	Computer and Mathematical Occupations
	0.90
	(0.72, 1.13)
	0.369
	0.653

	17-0000
	Architecture and Engineering Occupations
	0.99
	(0.89, 1.09)
	0.815
	0.893

	19-0000
	Life, Physical, and Social Science Occupations
	0.82
	(0.6, 1.11)
	0.190
	0.559

	21-0000
	Community and Social Services Occupations
	1.13
	(0.94, 1.34)
	0.187
	0.559

	23-0000
	Legal Occupations
	0.87
	(0.68, 1.11)
	0.251
	0.559

	25-0000
	Education, Training, and Library Occupations
	1.08
	(0.99, 1.18)
	0.089
	0.559

	27-0000
	Arts, Design, Entertainment, Sports, and Media Occupations
	0.91
	(0.77, 1.07)
	0.252
	0.559

	29-0000
	Healthcare Practitioners and Technical Occupations
	1.02
	(0.94, 1.11)
	0.630
	0.893

	31-0000
	Healthcare Support Occupations
	0.87
	(0.69, 1.09)
	0.222
	0.559

	33-0000
	Protective Service Occupations
	1.03
	(0.85, 1.24)
	0.779
	0.893

	35-0000
	Food Preparation and Serving Related Occupations
	1.11
	(0.94, 1.3)
	0.225
	0.559

	37-0000
	Building and Grounds Cleaning and Maintenance Occupations
	0.98
	(0.83, 1.15)
	0.781
	0.893

	39-0000
	Personal Care and Service Occupations
	0.89
	(0.77, 1.03)
	0.120
	0.559

	41-0000
	Sales and Related Occupations
	0.98
	(0.9, 1.07)
	0.629
	0.893

	43-0000
	Office and Administrative Support Occupations
	0.97
	(0.92, 1.03)
	0.398
	0.655

	45-0000
	Farming, Fishing, and Forestry Occupations
	1.00
	(0.86, 1.17)
	0.994
	0.994

	47-0000
	Construction and Extraction Occupations
	0.94
	(0.85, 1.05)
	0.267
	0.559

	49-0000
	Installation, Maintenance, and Repair Occupations
	1.02
	(0.91, 1.14)
	0.770
	0.893

	51-0000
	Production Occupations
	1.04
	(0.98, 1.11)
	0.207
	0.559

	53-0000
	Transportation and Material Moving Occupations
	1.00
	(0.89, 1.12)
	0.977
	0.994

	55-0000
	Military Occupations
	3.44
	(1.18, 10.06)
	0.024
	0.549





Supplemental Table 5. Occupational exposure scores associated with survival
Multivariable Cox model where the outcome is survival post-diagnosis in years, the variables of interest are the standardized occupational exposure scores, and the covariates are sex, age at diagnosis (quartiles), log-transformed time between symptom onset and diagnosis, el escorial criteria (definite or not), onset segment (bulbar or not), FRS at first visit (quartiles), education, and smoking status (former smoker, current smoker, non-smoker).

	Exposure Score
	HR
	95% CI
	P-Value

	Particulate Matter
	0.93
	(0.71, 1.23)
	0.628

	Volatile Organic Compounds
	1.03
	(0.85, 1.24)
	0.791

	Pesticides
	1.26
	(1.09, 1.46)
	0.002

	Metals
	1.11
	(0.87, 1.43)
	0.403

	Biologicals
	1.01
	(0.87, 1.17)
	0.900

	Combustion/Diesel Exhaust
	0.96
	(0.82, 1.12)
	0.622

	Electromagnetic radiation
	1.07
	(0.92, 1.25)
	0.365

	Radiation
	0.93
	(0.81, 1.06)
	0.272

	Corrosives
	0.87
	(0.73, 1.04)
	0.126




Supplemental Table 6. Occupational exposure scores associated with survival
Sensitivity analysis for data in Table 4 showing multivariable models with binary occupational exposure scores. Covariates include sex, age at diagnosis (quartiles), log-transformed time between symptom onset and diagnosis, Revised El Escorial criteria (definite or not), onset segment (bulbar or not), and initial ALSFRS-R (quartiles). CI, confidence interval; HR, hazard ratio.

	
	Multivariable Model with Exposure Scores as Binary Variable
	Adapative lasso

	Exposure Score
	N (Exposed)
	HR
	95% CI
	P-Value
	HR

	Particulate Matter
	169
	0.86
	(0.58, 1.26)
	0.428
	1.000

	Volatile Organic Compounds
	185
	1.18
	(0.87, 1.6)
	0.285
	1.000

	Pesticides
	61
	1.68
	(1.15, 2.43)
	0.007
	1.246

	Metals
	129
	1.32
	(0.89, 1.96)
	0.167
	1.000

	Biologicals
	9
	0.69
	(0.3, 1.63)
	0.402
	1.000

	Combustion/Diesel Exhaust
	65
	0.99
	(0.67, 1.46)
	0.949
	1.000

	Electromagnetic radiation
	53
	1.54
	(1.03, 2.3)
	0.037
	1.000

	Radiation
	41
	0.77
	(0.5, 1.18)
	0.229
	1.000

	Corrosives
	57
	0.64
	(0.42, 0.96)
	0.030
	1.000





Supplemental Table 7. Occupational exposure scores associated with survival (sensitivity analysis excluding long survivors)

Multivariable Cox model where the outcome is survival post-diagnosis in years, the variables of interest are the standardized occupational exposure scores, and the covariates are sex, age at diagnosis (quartiles), log-transformed time between symptom onset and diagnosis, Revised El Escorial criteria (definite or not), onset segment (bulbar or not), and FRS at first visit (quartiles).

	Exposure Score
	HR
	95% CI
	P-Value

	Particulate Matter 
	0.91
	(0.69, 1.21)
	0.524

	Volatile Organic Compounds
	1.08
	(0.9, 1.31)
	0.396

	Pesticides
	1.22
	(1.06, 1.41)
	0.007

	Metals
	1.11
	(0.86, 1.43)
	0.413

	Biologicals
	1.00
	(0.88, 1.14)
	0.987

	Combustion/Diesel Exhaust 
	0.96
	(0.82, 1.11)
	0.566

	Electromagnetic Radiation
	1.11
	(0.95, 1.29)
	0.180

	Radiation
	0.94
	(0.82, 1.07)
	0.359

	Corrosives
	0.89
	(0.75, 1.06)
	0.204






Supplemental Table 8. SOC codes associated with onset segment
Sensitivity analysis for data in Table 4 showing results of multinomial logic regression models associating standard occupational classification (SOC) codes with onset segment. Here adjusted models with SOC codes are treated as a binary variables for “ever exposed.” Interpretation of odds ratios correspond to five additional years worked within the respective SOC code. Adjusted multinomial logistic regression models are adjusted with age at diagnosis (quartiles). BH, Benjamini-Hochberg; CI, confidence interval; OR, odds ratio. Statistically significant results are bolded.


	
	
	Adjusted model with SOC as a binary variable

	
	
	Bulbar vs lumbar
	Cervical vs lumbar

	Two-digit SOC Code
	Description
	OR
	95% CI
	P-Value
	Q-Value (BH)
	OR
	95% CI
	P-Value
	Q-Value (BH)

	11-0000
	Management Occupations
	1.00
	(0.51, 1.95)
	0.990
	0.990
	0.93
	(0.48, 1.8)
	0.836
	0.915

	13-0000
	Business and Financial Operations Occupations
	0.62
	(0.24, 1.61)
	0.329
	0.915
	0.79
	(0.34, 1.82)
	0.585
	0.915

	15-0000
	Computer and Mathematical Occupations
	0.73
	(0.2, 2.62)
	0.628
	0.915
	0.56
	(0.16, 1.97)
	0.365
	0.915

	17-0000
	Architecture and Engineering Occupations
	1.12
	(0.49, 2.55)
	0.794
	0.915
	1.02
	(0.46, 2.24)
	0.963
	0.984

	19-0000
	Life, Physical, and Social Science Occupations
	0.33
	(0.07, 1.65)
	0.175
	0.882
	0.41
	(0.1, 1.64)
	0.209
	0.882

	21-0000
	Community and Social Services Occupations
	0.82
	(0.18, 3.81)
	0.804
	0.915
	0.80
	(0.17, 3.69)
	0.777
	0.915

	23-0000
	Legal Occupations
	0.79
	(0.13, 4.9)
	0.797
	0.915
	0.35
	(0.04, 3.43)
	0.367
	0.915

	25-0000
	Education, Training, and Library Occupations
	0.83
	(0.36, 1.91)
	0.664
	0.915
	0.95
	(0.43, 2.1)
	0.900
	0.941

	27-0000
	Arts, Design, Entertainment, Sports, and Media Occupations
	0.73
	(0.21, 2.61)
	0.632
	0.915
	0.60
	(0.17, 2.12)
	0.428
	0.915

	29-0000
	Healthcare Practitioners and Technical Occupations
	2.20
	(0.79, 6.12)
	0.131
	0.882
	1.52
	(0.56, 4.17)
	0.414
	0.915

	31-0000
	Healthcare Support Occupations
	1.60
	(0.57, 4.5)
	0.377
	0.915
	0.31
	(0.06, 1.55)
	0.154
	0.882

	33-0000
	Protective Service Occupations
	0.40
	(0.04, 3.98)
	0.435
	0.915
	1.51
	(0.33, 7)
	0.596
	0.915

	35-0000
	Food Preparation and Serving Related Occupations
	1.25
	(0.52, 2.98)
	0.615
	0.915
	0.75
	(0.31, 1.8)
	0.518
	0.915

	37-0000
	Building and Grounds Cleaning and Maintenance Occupations
	1.30
	(0.38, 4.47)
	0.679
	0.915
	3.03
	(1.13, 8.12)
	0.028
	0.422

	39-0000
	Personal Care and Service Occupations
	0.64
	(0.18, 2.24)
	0.487
	0.915
	0.49
	(0.14, 1.67)
	0.254
	0.915

	41-0000
	Sales and Related Occupations
	0.93
	(0.48, 1.77)
	0.816
	0.915
	0.57
	(0.29, 1.12)
	0.104
	0.882

	43-0000
	Office and Administrative Support Occupations
	1.11
	(0.64, 1.92)
	0.724
	0.915
	0.91
	(0.52, 1.57)
	0.726
	0.915

	45-0000
	Farming, Fishing, and Forestry Occupations
	0.52
	(0.05, 5.86)
	0.597
	0.915
	1.14
	(0.16, 8.36)
	0.897
	0.941

	47-0000
	Construction and Extraction Occupations
	2.29
	(0.72, 7.33)
	0.162
	0.882
	4.53
	(1.64, 12.54)
	0.004
	0.166

	49-0000
	Installation, Maintenance, and Repair Occupations
	0.46
	(0.14, 1.54)
	0.211
	0.882
	1.74
	(0.75, 4.03)
	0.197
	0.882

	51-0000
	Production Occupations
	1.42
	(0.72, 2.77)
	0.308
	0.915
	2.30
	(1.25, 4.26)
	0.008
	0.178

	53-0000
	Transportation and Material Moving Occupations
	0.57
	(0.2, 1.6)
	0.285
	0.915
	1.13
	(0.49, 2.6)
	0.775
	0.915

	55-0000
	Military Occupations
	1.64
	(0.27, 10.05)
	0.594
	0.915
	1.84
	(0.3, 11.34)
	0.511
	0.915






1

Supplemental Table 9. Occupational exposure scores associated with onset segment
Sensitivity analysis for data in Table 5 considering occupational exposure scores as binary, ever-exposed variables Interpretation of odds ratios correspond to a standard deviation increase in the respective occupational exposure score. Adjusted multinomial logistic regression models are adjusted for age at diagnosis (quartiles). BH, Benjamini-Hochberg; CI, confidence interval; OR, odds ratio.


	
	Exposure score as a binary variable

	
	
	Bulbar vs lumbar
	Cervical vs lumbar

	Exposure Score
	N (Exposed)
	OR
	95% CI
	P-Value
	Q-Value (BH)
	OR
	95% CI
	P-Value
	Q-Value (BH)

	Particulate Matter
	169
	0.94
	(0.56, 1.6)
	0.830
	0.879
	1.85
	(1.13, 3.03)
	0.015
	0.090

	VOCs
	185
	0.84
	(0.5, 1.41)
	0.509
	0.611
	1.57
	(0.96, 2.56)
	0.074
	0.183

	Pesticides
	61
	0.65
	(0.3, 1.42)
	0.282
	0.422
	1.48
	(0.79, 2.8)
	0.222
	0.363

	Metals
	129
	1.25
	(0.71, 2.22)
	0.435
	0.559
	2.31
	(1.38, 3.89)
	0.002
	0.023

	Biological Exposures
	9
	0.59
	(0.05, 6.64)
	0.666
	0.749
	3.82
	(0.74, 19.76)
	0.111
	0.221

	Combustion (Diesel)
	65
	1.44
	(0.7, 2.98)
	0.321
	0.444
	2.09
	(1.09, 4.02)
	0.027
	0.097

	Electromagnetic
	53
	2.11
	(0.91, 4.9)
	0.081
	0.183
	3.29
	(1.52, 7.14)
	0.003
	0.023

	Radiation
	41
	2.81
	(1.14, 6.94)
	0.025
	0.097
	2.49
	(1.03, 6.05)
	0.043
	0.130

	Corrosives
	57
	1.04
	(0.48, 2.26)
	0.918
	0.918
	1.67
	(0.85, 3.28)
	0.137
	0.247



Supplemental Figures

Supplemental Figure 1. Kaplan-Meier survival plot by occupational exposure score
Kaplan-Meier survival plot comparing ALS participants that reported an occupational exposure to each exposure type (blue line) versus those that did not (red line). The survival times are as follows (median, 25th-75th percentile): (A) Pesticide exposed (1.49 years, 1.14-2.43), pesticide not exposed (2.32, 1.39-3.98), p-value = 0.046; (B) Particulate matter (PM) exposed (2.16, 1.28-4.05), PM not exposed (2.07, 1.29-3.53), p-value = 0.35; (C) Volatile organic compounds (VOCs) (2.13, 1.31-3.61), VOCs not exposed (2.07, 1.28-3.68), p-value = 0.99; (D) Electromagnetic exposed (1.82, 0.97-3.26), electromagnetic not exposed (2.12, 1.37-3.70), p-value = 0.38; (E) Radiation exposed (1.87, 1.36-3.41), radiation not exposed (2.13, 1.29-3.69), p-value = 0.99; (F) Corrosive exposed (2.23, 1.28-4.58), corrosive not exposed (2.08, 1.31-3.57), p-value = 0.25; (G) Metals exposed (2.08, 1.23-3.41), metals not exposed (2.13, 1.32-3.81), p-value = 0.59; (H) Biological (e.g., wool) exposed (2.58, 1.00-9.88), biological not exposed (2.13, 1.31-3.66), p-value = 0.35; (I) Combustion (diesel) exposed (1.88, 1.24-4.45), combustion (diesel) not exposed (2.13, 1.32-3.58), p-value = 0.65.
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Supplemental Figure 2. Onset Segment Multinomial Logistic Regression Model and Distribution
On the left, forest plot of the adjusted multinomial logistic regression models from Table 5 showing the odds ratio for bulbar and cervical onset with lumbar onset as the reference. On the right, the distribution of each onset segment by exposed and unexposed.
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