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General aspects on the literature search
The preparatory work for the literature search involved identifying German- and English-language search terms and combinations of search terms for the relevant risk factors. Based on information from existing publications by relevant institutions, including the World Health Organization (WHO) and the Agency for Toxic Substances and Disease Registry (ATSDR), search terms were developed for each risk factor under consideration. These terms included both the English terms for exposure and the corresponding health outcomes.
The search terms and search term combinations were developed in close consultation with experts in toxicology and human medicine at the German Environment Agency. The search strategy was subsequently reviewed on a sample basis by a librarian at the German Environment Agency.
Inclusion criteria:
Epidemiological studies with cohort, case-control, or cross-sectional designs
Report of quantitative results in the form of effect measures (RR, HR, OR, SMR), or similar)
Number of participants in studies N > 20
English- and German-language articles; French-language articles only if the relevance could be clearly derived from the (translated) title
Exclusion criteria:
Studies on the effects of prenatal exposure of the mother or foetus
Health effects corresponding to disease precursors
Studies on occupational exposure
Non-human studies, e.g., animal experimental studies (in vivo, in vitro)
Studies focused solely on exposure, biomarkers, cells, or genetic influences
Ecological studies if no effect measure is present or if no adjustment for confounding factors was made
Systematic or narrative reviews or qualitative studies
Grey literature, including conference contributions, opinion articles, letters to the editor, comments, errata (unless containing relevant information)
Studies in all other languages
Arsenic
The initial comprehensive list of possible health endpoints related to arsenic included: bladder cancer, skin cancer, lung cancer, liver cancer, kidney cancer, skin lesions, diabetes, neurotoxic effects, developmental disorders, IQ deficits, increased blood pressure, heart rate variability, ischemic disease, atherosclerosis, spleen effects, intravascular hemolysis, leukopenia, thrombocytopenia, respiratory diseases, asthma and renal dysfunction. However, to make the search more feasible for environmental burden of disease studies, the search terms were further refined by incorporating the terms epidemiological studies and exposure-effect relationships and by focusing on skin, bladder and lung cancer.
Arsenic specific exclusion criteria
Arsenic exposure measured in hair or nails
Studies on the therapeutic effects of arsenic in cancer treatment
Studies on cancer development resulting from treatment with arsenic as a cancer therapy
In contrast to the search procedures for other risk factors, for arsenic 100 titles were repeatedly reviewed by two reviewers. Once 90 % agreement (Cohen's kappa) had been reached regarding inclusion or exclusion of titles, the remaining articles were evaluated by only one person. This was issued due to time restriction.
A total of 3,049 publications were identified. Of these, 1,834 were potentially suitable for inclusion after duplicates were removed. After reviewing the titles and abstracts, 321 publications were finally selected for full-text review. Eight additional publications were identified by a hand search. Of the total 329 full texts, 14 were finally classified as relevant according to the research question.
Bladder cancer
Chen, Su (1) 
Chung, Huang (2)
Huang, Huang (3)
Huang, Pu (4)
Melak, Ferreccio (5)
Pu, Yang (6)
Steinmaus, Bates (7)
Wu, Chen (8)
Lung cancer
Argos, Parvez (9)
Chung, Huang (2)
García-Esquinas, Pollán (10)
Melak, Ferreccio (5)
Steinmaus, Yuan (11)
Skin cancer
Chen, Guo (12)
Gilbert-Diamond, Li (13), Yu, Hsu (14)
Leonardi, Vahter (15)
However, the effect measures derived in the epidemiological studies for the association of the respective health outcomes with arsenic were, in most cases, not statistically significant, and in some cases, even inconsistent. Furthermore, all studies focused exclusively on adults, due to the often long latency periods in cancer development. Therefore, no risk estimate for arsenic was selected for estimating the environmental burden of disease in children and adolescent.
Benzene
In preparation for the search, three health effects associated with benzene exposure were identified by a toxicologist from the German Environment Agency as particularly relevant: leukemia, hematotoxic and immunotoxic effects. Consequently, these three health effects were defined as primary search terms. In the end, we chose to focus on leukemia, as the other two conditions are not directly quantifiable within the framework of the burden of disease concept.
Example search term for leukemia:
(benzene[Title/Abstract] AND leukemia[Title/Abstract]) OR (benzene[Title/Abstract] AND acute myelo* leukemia[Title/Abstract]) OR (benzene[Title/Abstract] AND AML[Title/Abstract])
(benzene[MeSH Terms] AND leukemia[Title/Abstract]) OR (benzene[MeSH Terms] AND acute myelo* leukemia[Title/Abstract]) OR (benzene[MeSH Terms] AND AML[Title/Abstract])
No special exclusion criteria were applied for benzene.
For the health outcome leukemia, a total of 3,950 articles were identified, of which 1,765 were potentially suitable for inclusion after excluding duplicates. The result of title screening yielded 601 relevant publications. Following abstract screening, 181 articles were found to be relevant, out of which 81 were identified as reviews. After full-text screening, 26 articles were included.
All studies were evaluated in terms of quality. For this, the evaluation tool of the National Heart, Lung, and Blood Institute was used. The quality assessment was carried out independently by two project staff members, with a high degree of agreement achieved. In case of discrepancies, the respective cases were discussed, and consensus was reached in all instances.
As a result, out of the 26 studies, 15 were rated as good, 9 as adequate, and two as poor. The studies rated as good are the following:
Axelsson, Barregard (16)
Collins, Anteau (17)
Crosignani, Tittarelli (18)
Crump (19)
Glass, Gray (20)
Glass, Schnatter (21)
Hayes, Yin (22)
Raaschou-Nielsen, Hertel (23)
Richardson (24)
Rinsky, Hornung (25)
Schnatter, Glass (26)
Schnatter, Armstrong (27)
Stenehjem, Kjærheim (28)
Talibov, Lehtinen-Jacks (29)
Vinceti, Rothman (30)
However, most of the identified studies are relatively old (published before the year 2000) and focus almost exclusively on occupational exposure, which in most cases was not measured but estimated by experts based on the workers' activities. The benzene exposure levels in the workplace-related studies are significantly higher than the concentrations measured in indoor air in the GerES V study. Therefore, no risk estimate from the epidemiological studies was used; instead, an established risk estimate from the World Health Organization was applied. 
Bisphenol A 
Prior to the search, 13 health outcomes associated with bisphenol A exposure were selected and they formed the basis for the search strings. The search yielded 25,371 hits in total. However, initial checks revealed that the hits included too many studies that were not relevant, such as animal or toxicological studies. Therefore, the search was adjusted and bisphenol A was combined with the search term “epidemiological study”.
Search string example for Pubmed:
(((case-control OR (“cohort study” OR cohort-study))) OR ((epidemiology[MeSH Terms] OR epidemiological methods[MeSH Terms] OR epidemiologic measurements[MeSH Terms] OR epidemiology OR epidemiological OR epidemiologic))) AND (bisphenol[Title/Abstract] OR BPA[Title/Abstract])
BPA specific exclusion criteria:
Consideration of the overall group of phenols without differentiation into specific substances such as bisphenol A, B, C, E, F, etc.
Use of the abbreviation BPA in a different context (e.g., brachial plexus avulsion, balloon pulmonary angioplasty, or the British Paediatric Association)
Materials studies, for example on the durability and functionality of coatings or dental fillings
Studies measuring BPA residues in food as well as, for example, in wastewater, sludge, or on rock
Studies analyzing methods for identifying or removing BPA from (liquid) substances
A total of 6,202 publications were identified through the search. After removal of duplicates, 4,562 were considered potentially eligible for inclusion. Following title and abstract screening, 175 publications remained for full-text assessment. In addition, two further publications were identified through manual searches of reference lists. Of these, a total of 44 full-text articles were deemed relevant to the research question and met the inclusion criteria; these were subsequently subjected to quality assessment. As a result, 40 studies were rated as good or of sufficient methodological quality and were therefore included in the further analysis. Four studies were excluded at a later stage due to insufficient quality. A further nine of the 40 initially included studies had to be excluded. In two studies, BPA was measured not in urine but in blood or serum (31, 32). In two additional studies, total BPA was not assessed; instead, only individual conjugated forms of BPA were measured (33, 34).
Several of the included studies on obesity and diabetes mellitus were based on the same study population from the US study National Health and Nutrition Examination Survey (NHANES). To avoid duplication of data, only those studies were retained for further analysis that were either more recent or were based on a larger portion of the evaluated NHANES dataset. Therefore, five studies were excluded (35-39).
Across the 31 individual studies ultimately included, a total of 18 different health outcomes were investigated in association with BPA. For half of these outcomes, only a single study was identified, which were therefore excluded. Overall, five endpoints were specifically investigated in the group of children and adolescents: obesity (three studies), asthma (two studies), cough (two studies), depression (one study), and attention deficit hyperactivity disorder (ADHD, one study). Bases on the criterion for conducting a meta-analysis - namely, at least three individual studies per endpoint - was met exclusively for the endpoint obesity. Consequently, only this endpoint was taken forward for further evaluation. The studies on obesity used different exposure assessment methods for obesity (continues and categorical scale), therefore a pooling was not possible. The most recent study was thus selected.
ADHS
Children/ adolescents: Tewar, Auinger (40)
Obesity
Children/ adolescents: Eng, Lee (41); Pornkunwilai, Nosoongnoen (42); Wang, Zhou (43)
Adults: Schulz, Conrad (44), Umweltbundesamt (45); Wang, Li (46)
Angina pectoris
Adults: Melzer, Rice (47)
Arthritis
Adults: Lang, Galloway (48)
Asthma
Children/ adolescents: Donohue, Miller (49); Kim, Kim (50)
Adults: Lang, Galloway (48); Vaidya and Kulkarni (51)
Hypertension
Adults: Bae, Kim (52); Shankar and Teppala (53); Shiue (54)
Breast cancer
Adults: Morgan, Deoraj (55)
Chronic Bronchitis
Adults: Lang, Galloway (48)
Depression
Children/ adolescents: Perera, Nolte (56)
Type 1 diabetes mellitus
Adults: LaKind, Goodman (57); Ning, Bi (58); Tai and Chen (59)
Type 2 diabetes mellitus
Adults: Ahmadkhaniha, Mansouri (60); Andra, Kalyvas (61); Kim and Park (62); Silver, O'Neill (63); Sun, Cornelis (64)
Endometriois
Adults: Rashidi, Amanlou (65); Louis, Peterson (66); Upson, Sathyanarayana (67)	
Myocardial infarction
Adults: LaKind, Goodman (57)
Cough
Children/ adolescents: Donohue, Miller (49); Kim, Kim (50)
Coronary heart disease
Adults: LaKind, Goodman (57); Melzer, Gates (68); Melzer, Osborne (69)
Polycystic ovary syndrome
Adults: Vagi, Azziz-Baumgartner (70)
Thyroid cancer
Adults: Zhou, Zhang (71)
Stroke
Adults: Lang, Galloway (34)
Cadmium
Before the search, potential health effects of cadmium were explored in various review articles, with a specific focus on children and adolescents in our age group.
Included:
Kidney damage (72)
Effects on cognitive abilities (e.g., reduced IQ) (72-74)
Effects on behavior (e.g., ADHD) (74, 75)
Excluded:
Effects on bones (e.g., reduced bone density, increased risk of fractures) (72, 73); reason: effects in children are unlikely
Lung damage (72); reason: Effects from cadmium inhalation cannot be linked to measured cadmium concentrations in urine (GerES V)
(Reduced) birth weight in newborns (72); reason: Effects caused by prenatal exposure
Skeletal anomalies or malformations in newborns (72); reason: association has only been demonstrated in animal studies and effects are caused by prenatal exposure
Immunosuppressive effects (76); reason: Represents only a preclinical stage and cannot be directly associated with a disease
For the selected health effects, search strings were developed, with searches for cognitive and behavioral effects combined. In addition, a specific search string focusing on the population of children and adolescents was integrated into the query. 
Cadmium specific exclusion criteria:
Study population: adults (≥18 years)
Cadmium concentrations measured in hair, nails, teeth, or any body tissue
Cadmium examined exclusively as a biomarker in relation to the health effects under consideration
We identified 1,089 publications from which 757 were potentially suitable for inclusion after duplicates were removed. After title and abstract screening, 64 publications remained for full text review. Five additional publications were identified via hand search. Of the total 69 full texts, five were finally classified as relevant for the quantification. 
ADHS
Ciesielski, Weuve (77)
Lee, Jacobs (78)
Autism spectrum disorder
Nabgha-e-Amen, Eqani (79)
Hearing loss
Liu, Huo (80)
Kidney damage, clinically relevant
Swaddiwudhipong, Mahasakpan (81)
However, none of these studies reported significant exposure response function. Thus, no risk estimate was selected for cadmium.
Secondhand smoke
Toxicologists at the German Environment Agency identified 11 health outcomes associated with secondhand smoke (asthma, bronchitis, pneumonia, neurodermatitis, heart disease, cancer, leukemia, lung cancer, otitis media, stroke, sudden infant death syndrome), and search strings were developed accordingly. The literature search focused on existing systematic reviews and meta-analyses, limited to publications from 2012 onward. 
Secondhand smoke specific exclusion criteria:
No systematic review or meta-analysis
Umbrella reviews
Publications published before 2012
Tobacco smoke is not separated from other smoke
The time constrain reduced 1,100 de-duplicated hits to 270, of which 37 meta-analyses met selection criteria and 14 additional publications were added from reference screening. 51 publications were quality-assessed using adapted AMSTAR 2 criteria, with 34 rated good or adequate. Meta-analyses were prioritized over systematic reviews, resulting in 32 included for evaluation, 10 of which addressed nine health outcomes for children and adolescents. Due to missing prevalence data for two outcomes in Germany (wheeze and food allergy) and the need for a consistent secondhand smoke exposure definition, only six meta-analyses covering seven outcomes were selected for disease burden estimations listed below. A more comprehensive account of the literature search will be published in a separate publication.
Asthma
Tinuoye, Pell (82)
Atopic dermatitis 
Saulyte, Regueira (83), Saulyte, Regueira (84)
Allergic rhinitis (hey fever)
Saulyte, Regueira (83), Saulyte, Regueira (84)
Otitis media (middle ear infection)
Jones, Hassanien (85) 
Lower respiratory tract infections
Jayes, Haslam (86)
Sudden infant death syndrome
Zhang and Wang (87)
Invasive meningococcal disease
Murray, Britton (88)
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