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Table S1: Association between glyphosate and AMPA and demographic, socio—economic, self-reported pesticide exposures and diet.

Glyphosate (ug L) AMPA (ng L)
Beta Beta
Variable Mean 95%Cl1 coefficient |P—Value |Mean 95%Cl1 coefficient P—Value
Farmers
Age
<30 0.63 0.41-0.87 0.66 0.48-0.88
31-45 091 0.65-1.15 0.10 0.19 0.78 0.58-0.73 0.063 0.572
46— 60 1.33 0.85-1.83 0.129 0.063 1.14 0.65-1.02 0.134 0.056
>61 3.69 3.17-4.18 0.183 0.320 0.87 0.41-1.43 0.078 0.460
Education
None 1.70 1.36-2.15
Primary school 1.02 0.68-1.40 —0.042 0.113 0.85 0.68-1.03 0.089 0.389
Secondary school 0.36 0.19-0.56 -0.122 0.071 1.01 0.61-1.46 —0.096 0.351
University 0.58 0.00-1.16 -0.173 0.063 0.65 0.34-0.98 -0.198 0.052
Marital status -0.291 0.302 -0.151 0.126
Married 1.54 1.15-1.91 0.93 0.73-1.15
Others 0.81 0.61-1.03 0.68 0.46-0.91
Smoking status 0.399 0.043 0.134 0.049
Smoker 243 2.14-2.74 1.08 0.79-1.38
Non-smoker 0.36 0.26-0.46 0.63 0.48-0.81
Exposed to herbicides during
last year 0.379 0.000 0.217 0.027
Yes 1.51 1.25-1.81 091 0.69-1.11
No 0.37 0.13-0.67 0.49 0.29-0.71
Days per year on average
mixing/applying herbicides
<7 days 0.37 0.27-0.47 0.61 0.45-0.76
7—-15 days 2.15 1.84-2.51 0.628 0.000 1.16 0.81-1.56 0.291 0.004




> 15 days 2.98 2.34-3.63 0.714 0.000 1.05 0.66-1.47 0.180 0.069
Hours per day on average
mixing/applying herbicides
<2h 0.19 0.10-0.31 0.31 0.14-0.57
3-5h 1.38 1.06-1.72 0.227 0.000 0.96 0.52-1.49 0.455 0.056
>5h 1.86 1.47-2.21 0.240 0.043 1.11 0.93-1.29 0.070 0.462
Applied glyphosate in last 7
days before study 0.432 0.000 0.415 0.000
Yes 1.56 1.28-1.85 1.04 0.86-1.24
No 0.37 0.17-0.63 0.28 0.15-0.45
Participants herbicide & PPE use
Glove use —0.401 0.000 —0.374 0.000
Yes 0.70 0.44-1.02 0.50 0.33-0.68
No 1.70 1.38-2.04 1.12 0.89-1.36
Mask use —0.098 0.032 —0.290 0.003
Yes 1.03 0.56-1.54 0.44 0.27-0.73
No 1.29 1.03—1.58 0.97 0.76-1.19
Comnibainson use —0.126 0.202 —0.054 0.589
Yes 1.07 0.78-1.39 0.78 0.58-0.96
No 1.39 1.02-1.76 0.86 0.63-1.13
did the worker take a break
during the task 0.25 0.011 —0.128 0.194
Yes 1.61 1.14-2.13 0.69 0.49-0.93
No 0.97 0.77-1.21 0.91 0.70-1.13
Sprying glyphosate with: 0.202 0.040 0.279 0.004
Manual knapsack 1.42 1.13-1.72 1.01 0.76-1.24
Boom sprayer 0.91 0.59-1.26 0.54 1.38-0.71
Which task did the workers complete?
Collection of the herbicide
from the store —0.036 0.719 —0.003 0.973




Yes 1.19 0.89-1.47 0.81 0.64-1.01
No 1.30 0.84-1.82 0.83 0.58-1.10
Stotage of pherbicide in house
0.276 0.005 0.034 0.732
Yes 1.49 1.18-1.83 0.85 0.63-1.06
No 0.78 0.55-1.05 0.78 0.55-1.05
Spouses
Age (mean)
<30 0.72 0.41-1.05 0.38 0.18-0.57
31-45 0.21 0.04-0.42 —0.062 0.552 0.29 0.15-0.44 —0.078 0.454
46— 60 0.73 0.35-1.13 —0.042 0.685 0.38 0.10-0.74 0.066 0.523
>61 1.09 0.31-1.87 0.176 0.082 1.16 0.08-1.24 0.127 0.208
Education
None 0.62 0.32-0.90 0.54 0.30-0.78
Primary school 0.70 0.27-1.21 —0,041 0.691 0.46 0.26-0.65 —0.068 0.632
Secondary school 0.28 0.07-0.74 0.010 0.925 0.08 0.10-0.16 —0.448 0.065
University degree 0.87 0.64—-1.10 —0.010 0.924 0.72 0.25-1.18 0.10 0.465
Time with the windows open
during the day
<2h 0.05 0.00-0.14 0.08 0.04-0.14
2 —4h 0.43 0.32-0.55 0.255 0.001 0.64 0.43-0.84 0.533 0.000
> 4h 1.48 1.23-1.71 0.973 0.000 0.66 0.37-0.95 0.560 0.004
Garden or plants at home 0.286 0.021 0.123 0.030
Yes 0.80 0.56-1.05 0.54 0.40-0.72
No 0.16 0.15-0.51 0.14 0.03-0.31
Reported distance of home to
spraying area
0-50m 1.56 1.37-1.75 0.64 0.34-1.00
51-100m 0.45 0.31-0.40 0.245 0.000 0.59 0.39-0.82 0.403 0.005
>100m 0.10 0.08-0.15 0.991 0.000 0.17 0.07-0.29 0.467 0.001




Herbicides drift enters house 0.502 0.000 0.119 0.004
Yes 1.02 0.27-1.33 0.64 0.44-0.84
No 0.22 0.10-0.35 0.21 0.10-0.34

Reuse of empty containers in

house —0.006 0.959 0.126 0.486
Yes 0.64 0.39-0.91 0.41 0.24-0.60
No 0.51 0.26-0.77 0.41 0.21-0.65




Table S2. Glyphosate and AMPA levels in urine (ug L—1) in different studies.

Glyphosate AMPA
Reference Type of study Country Analytical participants urine cc (ug L) urine cc (ug L-)
method number
LOD/LOQ Statistic & Max Range LOD/LOQ Statistic & Max Range
value value
Ruiz et al., 2021 Lactating Spain LC- 97 OLD 0.1 GM 0.25 1.31 0.1 0.27 2.38
women MS/MS
Lesseur et al.,, 2021  Pregnant UsS LC- 94 LOD 0.041 GM0.38 1.9 LOD0.04 GM 0.40 6.01
women MS/MS
Zhang et al., 2020 Pesticide China GC- End of work LOD 20 GM 262 17,202 <0.020- 10 GM 72 2730 <0.010-
production MS/MS shift samples. Median 292 17.202 Median 68 2.730
plants N=134
Perry et al., 2019 US agricultural ~ United LC- 18 farmers—8 LOD 0.4 Median < 12.0 1.3-12.0 1 Median NR
cohort study States MS/MS hrs after LOD <LOD
application and
17 no—
applicators
Connolly et al., Horticulture Ireland LC- 17 workers—31 LOQ 0.6 GM 0.66 10.66 N/A N/A N/A N/A
2017 amenity MS/MS paired samples AM 1.35
gardening
Conrad et al.,, 2017  Environmental Germany GC- 399 samples LOQ 0.1 Median < 2,8 Median < 1,88
exposures MS/MS adultes LOQ LOQ
Mesnage et al., Farm family France HPLC- 1 farmer, LOD 1 Overall 9.5 NR ND ND
2013 exposure study ESI-MS spouse LOQ 2 results not

given
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