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Research project 
 
Background: 
 
Fire-fighting personnel are heavily exposed to a wide range of health-hazardous gaseous 

chemicals and particulates, most of which are known carcinogens. The exposure is often long due 

to extended work shifts characterized by extreme heat, stress, smoke intoxication, fatigue, noise 

and demanding physical work, however, the firefighter is among the least studied occupations in 

terms of exposure and its relationship to occupational diseases. Cytogenetic endpoints have for 

long been applied in surveillance of human genotoxic exposure and early effects of genotoxic 

carcinogens. In the case of chronic exposure, assessing the levels of damage with different 

biomarkers may provide information about past versus current exposure. An important aspect of 

public health protection is the prevention or reduction of exposures to environmental and 

occupational agents that contribute, either directly or indirectly, to increased rates of premature 

death, disease, discomfort or disability. The present PhD project will be carried out in the context 

of a larger study, started in January 2020, funded by FCT (refª PCIF/SSO/0017/2018) of which 

ISPUP is a partner, together with a multidisciplinary team from the Faculty of Engineering (FEUP), 

REQUIMTE, Polytechnic Institute of Bragança through School of Health (IPB), National Civil 

Protection Authority (ANPC) and the Northeast Local Health Unit EPE (ULSNE).  

 
 
 
 
 

https://ispup.up.pt/research/epiunit/environmental-laboratorial/ongoing-projects/419/
https://ispup.up.pt/research/epiunit/environmental-laboratorial/ongoing-projects/419/
https://ispup.up.pt/research/epiunit/environmental-laboratorial/


 
 

2 
 

Research plan and methods: 
 
The complexity and toxicity of wildfires smoke encountered during firefighting, indicate the need 

to further study firefighters’ exposure in order to fully comprehend the impacts on their health 

and safety. The main goals of the present study are i) To collect data on socio-demographic 

factors, medical history, firefighting activities, occupational and non-occupational exposure 

history; ii) To assess personal exposure levels of the study population to hazardous air pollutants; 

iii) To evaluate early effects at molecular and cellular levels in systemic and local-target tissues 

and iv) To integrate data for a comprehensive assessment of firefighter’s occupational exposure 

and related health impacts.  

The study will comprise three different phases (Phase I – pre-exposure, Phase II – exposure, and 

Phase III – post-exposure to fires). A total of 250 firefighters from 15 fire stations (National Civil 

Protection Authority-ANPC), 60 from the 5 regional forest protective associations, and 66 subjects 

from the Protection Group of Intervention and Relief of the National Republican Guard will be 

involved.  

The defined goals will be reached by a set of 4 tasks performed along 48 months. Task 1 (24 

months) is focused on participants recruitment (following the Declaration of Helsinki and Oviedo 

Convention) and characterization of their occupational activities/behaviours via questionnaires. 

Task 2 (24 months) aims to assess personal exposure of firefighters to health-relevant hazardous 

pollutants (external and internal dose) on the breathing air zone and metabolites in exhaled air. 

The aim of task 3 (36 months) is to evaluate early-effect biomarkers. Genomic instability will be 

assessed by micronucleus test in buccal and urothelial cells and DNA primary and oxidative 

damage in blood by comet assay. Task 4 (36 months) will deal with the statistical evaluation, 

writing papers and thesis.  

This PhD will provide valuable information by integrating data from (bio)markers of exposure and 

early-effect biomarkers, taking into account individual variables. Furthermore, the results 

obtained will add to a panel of (bio)markers to better characterize firefighters’ occupational 

exposure. Ultimately, it will allow better definition of policies and prevention strategies for 

occupational exposure, as well as for implementation of safety and hygiene measures greatly 

needed in this sector. 
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Fellowship Position description: 

Qualification: Master's degree in Occupational Safety and Hygiene Engineering. 

Key skills: 

1. Experience of at least 4 years in genotoxicity techniques, specifically micronuclei and comet 

assay (primary and oxidative DNA); 

2. Experience in using technological systems for the detection of exhaled volatile organic 

compound metabolites, namely "electronic nose" eNose; 

3. Solid knowledge of quantitative methodologies in the database management process and 

statistical data analysis (SPSS and Excel); 

4. Publications in international journals with peer-review and communication at congresses in the 

last 3 years; publications as first author in the scientific area of this fellowship will be valued. 

5. Proficiency in English language (written and oral) and Portuguese (written and oral). 

Work plan: The fellow will be involved in both field and Lab work and responsible by (1) 

questionnaires administration (2) identification of exposure profiles analysed by “e-Nose” (3) 

evaluation of genomic instability biomarkers in biological samples; (4) elaboration and 

management of database and respective statistical analysis; and (5) elaboration of scientific 

articles and reports. 

 
 


