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1 Aim and objectives 

The European Solvents Industry Group (ESIG) previously contracted the Institute of Occupational Medicine (IOM) to 
perform an update to their solvents exposure database with publicly available human exposure data (published 
between 2006 and 2019) to relevant products and key uses of oxygenated and hydrocarbon solvents. This MS Access 
database was also to be reviewed, updated and implemented as a Web based application, supported by a user guide. 
This programme of work was completed and reported in Galea et al, (2020a&b).  ESIG contracted IOM to provide a 
further update to the solvents exposure database with publicly available human exposure data published between 2020 
and 2021, which was reported in Galea et al, (2022). The on-line database is available for access by registered users at 
URL: https://esig.iom-world.co.uk/ 
 
ESIG contracted IOM to provide a further update to the solvents exposure database with available human exposure 
data published between 1 Jan 2022- 31 Dec 2023. The additional work has the following three objectives:  
 

1. Running and review of searches in Web of Science (WoS) Service for UK Education, Medline1 and IFA/IAG-
Database2 for relevant articles published during 1 Jan 2022 – 31 Dec 2023, based on the learning from the 
programme of work reported by Galea et al (2020a). 

2. Data entry from articles identified as being relevant for inclusion in the ESIG database using the methodology 
and learning from the programme of work reported by Galea et al (2020b). 

3. Provision of short report outlining results of searches and number of new articles included in the ESIG database 
following the biannual update. 
 

This short report fulfils objective 3 and summarises the activities undertaken for objectives 1 and 2.  
 
 
 
 
  

 
 
1 Searches were carried out in Medline rather than PubMed as previously undertaken for ease of exporting references and identifying duplicates. It 

is anticipated that more searches may be identified using Medline, as the searches are done on title, abstract and keyword fields rather than title 
and abstract as in PubMed 
2 https://www.dguv.de/ifa/publikationen/datenbank-publikationen/index.jsp 

https://esig.iom-world.co.uk/
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2 Literature review  

 

2.1 Identification of full text articles for data extraction   

The criteria for which articles were considered to be applicable (or not) for inclusion in the ESIG database was as follows: 
 
Inclusion criteria 

• Contains human inhalation exposure data  

• Contains a relevant solvent substance and /or activity 

• Published between (and including the years) 2022-2023 

• English language papers only (WoS, Medline) 

• English and German language references only (IFA/IAG databases and publication lists, 
https://www.dguv.de/ifa/publikationen/datenbank-publikationen/index-2.jsp) 

 
Exclusion criteria 

• Human dosing studies 

• Toxicology studies 

• Animal studies 

• Studies reporting exposures to the following (groups of) substances – Polyaromatic hydrocarbons (PAHs), flame 
retardants, diesel and gasoline, anaesthetics, pesticides and disinfectants, exposures arising from combustion 

• Aviation fuels which were only focussed on refuelling operation 

• Petrochemical operations 

• Environmental exposures (e.g. urban air pollution) 
 
The following search string was run in WoS and Medline, covering the period 1 Jan 2022 – 31 Dec 2023: 
 

Hydrocarbon / Activity AND exposure AND (inhal* OR monit*) 
 
WoS and Medline searches were untaken in the title, abstract, keywords and keywords plus fields. Searches were carried 
out for all substances and activities included in the previous reports (Galea et al, 2022, 2020a). 
 
After removal of duplicates and foreign language papers, 3,352 papers were identified. After title screening 162 papers 
remained. After abstract screening, 49 papers were identified for full text screening. One further paper was included: 
Ricklund et al, (2023) which was identified during the course of our work. Two of the papers included were published 
online in 2023, but in print in 2024. 
 
All titles were screened by one reviewer and 20% by a second reviewer. All abstracts were reviewed by both reviewers.  
A conservative strategy was adopted with a paper being included for full text review if its relevance was not clear from 
the title and/or the abstract or if there was disagreement between the reviewers. Further, if necessary, the first reviewer 
reviewed choices based on discussion. 
 
The IFA/IAG-Database was searched for relevant articles published during 1 Jan 2022 – 31 Dec 2023. English and German 
language articles were searched by publication year and then title screened in the first instance. This was followed by 

https://www.dguv.de/ifa/publikationen/datenbank-publikationen/index-2.jsp
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abstract (where available) and full text screening if considered potentially relevant based on the title. Table 1 shows the 
outcome of the IFA/IAG-Database screening process, with 2 articles been taken forward for data extraction.  

Table 1: Outcome of IFA/IAG database searches 

Year English German Articles taken 
forward for data 
extraction 

2022 Hits: 29 
Title screening: 0 
Abstract / full text screening: 0 

Hits: 188 
Title screening: 12 
Abstract / full text screening: 0 

0  

2023 Hits: 32 
Title screening: 0 
Abstract / full text screening: 0 

Hits: 215 
Title screening: 22 
Abstract / full text screening: 6 

2 

All Hits: 61 
Title screening: 0 
Abstract / full text screening: 0 

Hits: 403 
Title screening: 34 
Abstract / full text screening: 6 

2 

 
 
 

2.2 Review of full text articles  

 
All 52 articles identified for full text review were obtained. The full text articles were reviewed by one reviewer with 
further discussion taking place as necessary with the second reviewer to reach consensus on their suitability for inclusion 
in the database. Those papers rejected either did not contain measurements which could be extracted or did not fit the 
inclusion criteria. 
 
A total of 22 articles published during 2022-2023 were taken forward for data extraction. Appendix 1 lists the 
publications selected for data extraction and inclusion in the database. 
 
 

2.3 Data entry into ESIG database 

Data was entered into a spreadsheet and imported into the ESIG database. The data entry and coding guidance as 
detailed in Galea et al (2020b) was followed.  
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3 Conclusion  

Following this update, the on-line ESIG database (https://esig.iom-world.co.uk/) now contains data extracted from 353 
publications and includes 3856 samples and 12432 measurement results for 247 solvents. 
 
The updated ESIG database is live for use by all registered users. 
 
The text concerning the background of the database, https://esig.iom-world.co.uk/About, has been updated to reflect 
the update as follows (changes as highlighted in red): 
 
“...To facilitate greater visibility and access, the MS Access database application has also been transferred into a web-
based system to allow users access (following registration) via their internet browser. Two further reviews of the 
literature published between 2020-2021 and 2022-2023 have been carried out, with relevant data being extracted and 
stored in the database. 
 
The current on-line version of the database contains data extracted from 353 publications. ... 
 

• … However, these original records have not been reviewed and aligned with the new coding structure that has 
been applied to the 2006-2023 data. 

• The 1961-2005 records relate to only occupational exposure whereas the 2006-2023 records also may contain 
information from studies reporting exposure in consumer or experimental / simulation settings. 

• … Pre-2006 publications were assigned as being Good, Poor or Fair. For data from articles published 2006-2023, 
the original quality code classification was used, …”. 

 

https://esig.iom-world.co.uk/
https://esig.iom-world.co.uk/About


ESIG solvents human exposure database: 2024 update 

 

11 
 

11 

4 Acknowledgements  

The authors would like to thank IOM colleagues for their assistance in obtaining references during the review process.  
 
 
 
 

  



ESIG solvents human exposure database: 2024 update 

 

12 
 

12 

5 Report references 

Galea KS, Sleeuwenhoek A, Rashid S. (2022) ESIG solvent human exposure database: 2022 update. IOM Report, May 
2022. 
 
Galea KS, Sleeuwenhoek A, Steinle S, Rashid S, Dixon K, Ritchie P. (2020a) Update of solvent human exposure database: 
Phase 1. IOM Report, April 2020. 
 
Galea KS, Sleeuwenhoek A, Rashid S, Steinle S. (2020b) Update of solvent human exposure database: Phase 2. IOM 
Report, November 2020. 
 
Ricklund N, Bryngelsson IL, Hagberg J. (2023) Occupational Exposure to Volatile Organic Compounds (VOCs), Including 
Aldehydes for Swedish Hairdressers. Ann Work Expo Health; 67: 366-378. doi: 10.1093/annweh/wxac078.  
 
 
 



ESIG solvents human exposure database: 2024 update 

 

13 
 

13 

Appendix 1: 2022-2023 
articles included in 
database update 

Abouee-Mehrizi A, Soltanpour Z, Mohammadian Y, Sokouti A, Barzegar S. Health risk assessment of exposure to 
benzene, toluene, ethyl benzene, and xylene in shoe industry-related workplaces. Toxicol Ind Health. 2024; 40:33-40. 
doi: 10.1177/07482337231212693.  
 
Balkhyour MA, Chakroun R, Faidi F. Evaluation of environmental and biological monitoring methods for toluene 
exposure assessment in paint industry. Saudi J Biol Sci. 2023; 30:103538. doi: 10.1016/j.sjbs.2022.103538. 
 
Brouwer D, Keretetse G, Nelson G. Quantitative Self-Assessment of Exposure to Solvents among Formal and Informal 
Nail Technicians in Johannesburg, South Africa. Int J Environ Res Public Health. 2023; 20: 5459. doi: 
10.3390/ijerph20085459. 
 
Cheng W-H, Chen N-Y. Abnormal Respiratory Symptoms of Workers and Sampling of Organic Vapors Using Solid-phase 
Microextraction Devices in a Golf Ball Manufacturing Factory. Aerosol and Air Quality Research. 2022; 22: 220087. DOI: 
10.4209/aaqr.220087 http://dx.doi.org/10.4209/aaqr.220087. 
 
Choi YH, Kim HJ, Sohn JR, Seo JH. Occupational exposure to VOCs and carbonyl compounds in beauty salons and health 
risks associated with it in South Korea. Ecotoxicol Environ Saf. 2023; 256: 114873. doi: 10.1016/j.ecoenv.2023.114873. 
 
Ebrahimi V, Yarahmadi R, Salehi M, Ashtarinezhad A. Exposure assessment to BTEX in the air of nail salons in Tehran 
city, Iran. Heliyon. 2023 13; 9: e18195. doi: 10.1016/j.heliyon.2023.e18195. 
 
German Statutory Accident Insurance (DGUV). Recommendations for risk assessment by the accident insurance 
institutions (EGU) according to the Hazardous Substances Ordinance - Processing of thermoplastics in injection molding 
machines. 2023 DGUV Information 213-728, Berlin 2023 (Language: German). 
 
German Statutory Accident Insurance (DGUV). Recommendations for risk assessment by the accident insurance 
institutions (EGU) according to the Hazardous Substances Ordinance - Marking of plastics with laser. 2023 DGUV 
Information 213-729, Berlin 2023 (Language: German). 
 
Ghobakhloo S, Khoshakhlagh AH, Morais S, Mazaheri Tehrani A. Exposure to Volatile Organic Compounds in Paint 
Production Plants: Levels and Potential Human Health Risks. Toxics. 2023; 11: 111. doi: 10.3390/toxics11020111. 
 
Hao P, Ren D, Yang L, Liu Z, Du H. Occupational Exposures and Health Risks of Benzene, Toluene, and Xylenes (BTX) in 
Automobile Repair Industry in Beijing City, China. Asia Pac J Public Health. 2022; 34: 778-785. doi: 
10.1177/10105395221131121. 
 



ESIG solvents human exposure database: 2024 update 

 

14 
 

14 

Janjani H, Yunesian M, Yaghmaeian K, Aghaei M, Yousefian F, Alizadeh B, Fazlzadeh M. BTEX in indoor air of barbershops 
and beauty salons: Characterization, source apportionment and health risk assessment. Chemosphere. 2023; 345: 
140518. doi: 10.1016/j.chemosphere.2023.140518. 
 
Keretetse G, Nelson G, Brouwer D. Exposure of formal and informal nail technicians to organic solvents found in nail 
products. Front Public Health. 2023; 11: 1147204. doi: 10.3389/fpubh.2023.1147204.  
 
Khoshakhlagh AH, Gruszecka-Kosowska A, Adeniji AO, Tran L. Probabilistic human health risk assessment of 1,3-
butadiene and styrene exposure using Monte Carlo simulation technique in the carpet production industry. Sci Rep. 
2022; 12: 22103. doi: 10.1038/s41598-022-26537-9. 
 
Kim B, Shin JH, Kim HP, Jo MS, Kim HS, Lee JS, Lee HK, Kwon HC, Han SG, Kang N, Gulumian M, Bello D, Yu IJ. Assessment 
and Mitigation of Exposure of 3-D Printer Emissions. Front Toxicol. 2022; 3: 817454. doi: 10.3389/ftox.2021.817454. 
 
Kim DY, Kim HS, Lim DS, Kim KY. Benzene exposure assessment of printing workers treating petroleum-based cleaner in 
South Korea. Ind Health. 2023; 61: 283-290. doi: 10.2486/indhealth.2022-0103. 
 
Lothrop N, Sandoval F, Cortez I, Wagoner R, Lopez-Galvez N, Parra K, Wolf AM, Wertheim BC, Quijada C, Lee A, Griffin 
S, Bell M, Carvajal S, Ingram M, Beamer P. Studying full-shift inhalation exposures to volatile organic compounds (VOCs) 
among Latino workers in very small-sized beauty salons and auto repair shops. Front Public Health. 2023; 11: 1300677. 
doi: 10.3389/fpubh.2023.1300677. 
 
Nguyen LV, Diamond ML, Kalenge S, Kirkham TL, Holness DL, Arrandale VH. Occupational Exposure of Canadian Nail 
Salon Workers to Plasticizers Including Phthalates and Organophosphate Esters. Environ Sci Technol. 2022; 56: 3193-
3203. doi: 10.1021/acs.est.1c04974. 
 
Ricklund N, Bryngelsson IL, Hagberg J. Occupational Exposure to Volatile Organic Compounds (VOCs), Including 
Aldehydes for Swedish Hairdressers. Ann Work Expo Health. 2023; 67: 366-378. doi: 10.1093/annweh/wxac078. 
 
Runström Eden G, Tinnerberg H, Rosell L, Möller R, Almstrand AC, Bredberg A. Exploring Methods for Surveillance of 
Occupational Exposure from Additive Manufacturing in Four Different Industrial Facilities. Ann Work Expo Health. 2022; 
66: 163-177. doi: 10.1093/annweh/wxab070. 
 
Sabic S, Bell D, Gasic B, Schmid K, Peter T, Marcolli C. Exposure assessment during paint spraying and drying using PTR-
ToF-MS. Front Public Health. 2024; 11: 1327187. doi: 10.3389/fpubh.2023.1327187. 
 
Tran HM, Bui HTM, Thoumsang S, Wangwongwatana S, Nguyen HPA, Phung D. Health risk assessment of volatile organic 
compounds exposure among nail salon workers in Vietnam. Human and Ecological Risk Assessment: An International 
Journal 2022; 28: 265–280. https://doi.org/10.1080/10807039.2022.2044285. 
 
Wang Q, An D, Yuan Z, Sun R, Lu W, Wang L. A field investigation into the characteristics and formation mechanisms of 
particles during the operation of laser printers and photocopiers. J Environ Sci (China). 2023; 126: 697-707. doi: 
10.1016/j.jes.2022.05.007. 
 

 
 
 

 

 

 



 

 

 
 
 

IOM’s purpose is to improve 
people’s health and safety at work, 
at home and in the environment 
through excellent independent 
science: 
 

• Research 

• Occupational Hygiene 

• Laboratory Services 

• Nanotechnology Safety 

• Training Services 

• Consultancy 


