Annex 1. Recruitment Strategy for the Original Study in Latvia
For this article the Latvian dataset from the HBM4EU‑SPECIMEn (Survey on PEstiCIde Mixtures in Europe) study was used. The main aim of the original study was to generate new exposure data across Europe on a broad combination of pesticides and to assess possible local contributions (i.e., hotspot areas) and within-person variation in pesticide exposure. The study employed a “hotspot” design, comparing individuals living close to pesticide application sites with those in control areas, and evaluated differences across seasons (spraying vs. non‑spraying periods), countries, and age groups. 
To ensure objective site selection in Latvia, data on the agricultural land usage of year 2017 was utilized [38], which records farmer-submitted data on land use, including crop types and total cultivated area. Analysis of this register informed that the largest proportion of agricultural land in Latvia is concentrated in Kurzeme and Zemgale regions, which are also areas that are historically the most intensively farmed regions in Latvia. Due to the low population density in rural areas and challenges in participant recruitment in Kurzeme and Zemgale, participants from other rural areas were also included in this study.
Before the enrollment, all potential study participants were asked to self-report their estimated distance from the nearest pesticide application sites. To validate this information, an objective geospatial assessment was conducted using publicly available land use databases. First, participants' addresses were verified through kadastrs.lv, a cadastral database used to retrieve property identification numbers. These numbers were then cross-referenced in the Latvian Rural Support Service’s agricultural land mapping system [39], which provides precise data on land use, crop types, and pesticide application zones. Using this system’s measurement tools, each participant’s residence was classified as either agricultural (exposed) or non-agricultural (non-exposed) based on its proximity to agricultural land. Non-agricultural areas were defined as locations where residents lived at least 500 meters away from an agricultural field. These areas primarily included small villages, towns, and suburban settlements. Participants were grouped based on their residential proximity to conventionally farmed agricultural fields, which served as an indicator of potential environmental exposure to pesticides. Individuals residing within 250 meters of an agricultural field were classified as the potentially more exposed group or the agricultural group, while those living at least 500 meters away from cultivated land were assigned to be the control group or the non-agricultural group. This classification was based on previous findings that suggest proximity to pesticide application sites is a determinant of exposure, potentially due to pesticide drift and environmental contamination of surrounding areas [40].
There were three main exclusion criteria for involvement in this study: (1) living in a city (referred as an area with more than 25`000 inhabitants); (2) being employed in the agricultural sector or (3) had urinary tract infections or a catheter that prevented them from providing urine samples. Cities were excluded from the study due to their high population density (exceeding 25,000 inhabitants) and significant economic activity, which includes industrial operations and high traffic volumes, factors that could introduce confounding environmental exposures. 


Annex 2. Annotated pesticide biomarkers (Schymanski confidence levels 1 and 2) and overall detection frequency (%) in Latvia
	Parent pesticide
	Biomarker / annotationa
	Confidence levelb
	Detection frequency (%) – Latvia

	2,4-Dichlorophenoxyacetic acid
	Parent
	1
	0

	Acetamiprid
	–CH2
	1
	33

	Ametoctradin
	–C2H6 + 2O
	1
	2.7

	Boscalid
	+O + SO3c
	2
	18

	Boscalid
	+O + SO3d
	2
	0

	Chlorantraniliprole
	+O
	2
	0.3

	Chlorpropham
	+O + SO3 (4-HSA)
	2
	32

	Chlorpyrifos (methyl)
	TCPy
	1
	0

	Chlorpyrifos (methyl)
	–CH2
	1
	0

	Clopyralid
	Parent
	1
	0

	Clothianidin (can come from thiamethoxam)
	Parent
	1
	1.7

	Clothianidin (can come from thiamethoxam)
	–NO2 + H
	1
	0

	Clothianidin (can come from thiamethoxam)
	–CH2
	2
	0.8

	Cypermethrin / cyfluthrin / permethrin / transfluthrin
	DCCA
	2
	0

	Cyprodinil
	+O + SO3
	2
	7.7

	Flonicamid
	Parent
	1
	0.8

	Fluazifop
	–C2HNc
	2
	0.3

	Fluazifop
	Parentd
	1
	2.5

	Fludioxonil
	+O + C8H6O6
	2
	2.0

	Fluopyram
	+O + SO3
	2
	0.5

	Fluopyram
	+O + C8H6O6
	2
	0.8

	Fluopyram
	–2H
	2
	6.7

	Flupyradifurone
	Parent
	1
	0.3

	Fluvalinate
	–C14H9NO
	2
	0

	Imazalil
	+C6H8O8
	2
	11

	Imidacloprid
	–NO2 + H
	1
	1.7

	Penconazole
	+O + C8H6O6
	2
	1.7

	Pirimiphos-methyl
	–CH2
	1
	10

	Propamocarb
	Parent
	1
	1

	Propamocarb
	+O
	2
	55

	Propyzamide
	+H2O3
	2
	0

	Pyrimethanil
	+O + SO3
	2
	14

	Pyrimethanil
	+O
	2
	0

	Tebuconazole
	–2H + 2O
	2
	5.5

	Thiabendazole
	+O + C8H6O6
	2
	0.8

	Thiacloprid
	+O
	2
	0.8

	Thiamethoxam
	Parent
	1
	0

	Thiamethoxam
	–NO2 + H
	1
	0

	Trifloxystrobin
	–CH2 – CH2
	2
	0.5


a Metabolite annotation: “-CH2” means the molecular formula of the metabolite is that of the parent minus CH2 (corresponding to demethylation). Similarly, “+O” means the metabolite is the parent compound plus one oxygen atom (hydroxylation). “+SO3” and “+C6H8O6” indicate sulfation and glucuronidation, respectively. 
b Schymanski confidence level, ranging from 1 to 5[footnoteRef:1] [1:  Schymanski E L, Jeon J, Gulde R, Fenner K, Ruff M, Singer H P, Hollender J. Identifying Small Molecules via High Resolution Mass Spectrometry: Communicating Confidence. 
Environmental Science & Technology 2014 48 (4), 2097-2098
DOI: 10.1021/es5002105] 

c Positive precursor ion
d Negative precursor ion

