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determine the association between acute respiratory effects and exposure to TRAP inside taxicabs.

Conclusion

Although studies are heterogeneous, results have shown a high but variable occupational exposure of taxi drivers to TRAP inside their vehicles. However, future researches are required to study short respiratory impact of taxi drivers' exposure to TRAP inside their vehicles.

ABSTRACT Introduction

Taxi drivers could be at risk regarding their respiratory health due to their constant exposure to traffic related air pollutants (TRAP) inside their vehicles. Therefore, we aimed to review pollutants exposure inside taxi vehicles and its determinants as well as its acute adverse respiratory effects.

Methods

The literature search was done in Pubmed and in Embase. For additional resources we searched manually articles from the reference lists of the selected papers and from Google Scholar. We included only studies in French or in English language meeting the following eligibility criteria: design: observational and quasi-experimental; study population: taxi drivers or taxi commuters, outcome: pollutants levels in taxicabs and/or acute adverse respiratory effects. Data was extracted using tabulation according to the type of the study (exposure or epidemiological).

Results

Out of 1753 articles, 21 studies were included. Exposure studies underlined that TRAP concentrations inside taxicabs were higher than their urban background levels and even exceeded those recorded in buses, in trains and when commuting by active transport modes. Overall, their concentrations varied widely between studies depending on the characteristics of the urban environment and the vehicle fleet of each location. Meteorological parameters and ventilation settings appeared to influence pollutants concentrations inside each vehicle. Otherwise, deficiency in epidemiological studies and inconsistencies in their findings restrain our ability to

Introduction

The World Health Organization (WHO) estimates that 91% of the world population are exposed to air pollutants levels (particulate matter (PM), ozone, nitrogen dioxide (NO2), sulfur dioxide (SO2)) exceeding WHO air quality guidelines (World Health Organization, 2018). This exposure has been linked to both chronic and acute cardiovascular and respiratory diseases, which can be fatal. Recent data showed that deaths related to outdoor air pollution are due to ischemic heart disease and strokes (40%), chronic obstructive pulmonary disease (11%), lung cancer (6% ) and acute lower respiratory infections in children (3%) (World Health Organization, 2018[START_REF] Zagury | ventilation settings[END_REF].

Worldwide, transport is known as the major source of ambient air pollution in urban area (Health Effects Institute, 2010;Krzyzanowski et al., 2005). It contributes to greenhouse gas emissions with 8.8% in south Africa, 20% in Europe, 23% in Asia and 28.5% in the United States (US) (Environmental Protection Agency, 2015;European Environment Agency, 2016). Some vehicle emissions have been defined by the European Union (EU) emission standards such as: carbon dioxide, carbon monoxide (CO), hydrocarbons, nitrogen oxides (NOx) and PM. However, despite their potential health impact, some pollutants are not regulated by EU road transport legislation like: heavy metals (lead, arsenic, mercury, nickel, etc.), polycyclic aromatic hydrocarbons, and black carbon (BC) and ultrafine particles (UFP) that have been drawing attention in the recent years (European Environment Agency, 2016;[START_REF] Habert | Effets sur la santé des émissions des moteurs diesel : revue des connaissances[END_REF]Health Effects Institute, 2010;[START_REF] Janssen | Health effects of black carbon[END_REF][START_REF] Karanasiou | Assessment of personal exposure to particulate air pollution during commuting in European cities-Recommendations and policy implications[END_REF][START_REF] Knibbs | A review of commuter exposure to ultrafine particles and its health effects[END_REF][START_REF] Xu | Air quality inside motor vehicles' cabins: A review[END_REF].

Traffic emissions are also responsible for in transport microenvironments pollution [START_REF] Cepeda | Levels of ambient air pollution according to mode of transport: a systematic review[END_REF]. A recent WHO report considered that transportation microenvironments are a significant source of exposure (Krzyzanowski et al., 2005) to exhaust emissions from nearby cars, to evaporative emissions from the fuel system, to abrasion emissions from tyres, brakes and clutch and also to interior emissions from materials (Health Effects Institute, 2010;Krzyzanowski et al., 2005;[START_REF] Rönkkö | Traffic is a major source of atmospheric nanocluster aerosol[END_REF][START_REF] Thorpe | Sources and properties of non-exhaust particulate matter from road traffic: a review[END_REF].

Air pollution exposure in transport microenvironments is influenced by the time spent inside transport modes [START_REF] Dons | Personal exposure to Black Carbon in transport microenvironments[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]. Indeed, researches have shown that spending 6% of the time in transportation modes is associated with 21% of personal exposure to BC in Belgium [START_REF] Dons | Personal exposure to Black Carbon in transport microenvironments[END_REF][START_REF] Dons | Impact of time-activity patterns on personal exposure to black carbon[END_REF] and with 11% of personal exposure to NO2 in Barcelona (de [START_REF] De Nazelle | A travel mode comparison of commuters' exposures to air pollutants in Barcelona[END_REF]. Moreover, Paunescu et al. (2016) showed that transportation contribute to 12.4% and 9.7% of Parisian children personal exposure to BC and PUF, respectively, while they spent only 5% of their time traveling [START_REF] Paunescu | Personal measurement of exposure to black carbon and ultrafine particles in schoolchildren from PARIS cohort (Paris, France)[END_REF].

Therefore, transport microenvironment might be a major contributor to personal air pollutants exposure, especially for professional drivers [START_REF] Cepeda | Levels of ambient air pollution according to mode of transport: a systematic review[END_REF][START_REF] Nazelle | Comparison of air pollution exposures in active vs. passive travel modes in European cities: A quantitative review[END_REF]. The exposure in transport microenvironments has been well documented for bus, private automobile, motorcycle, bicycle, train, light rail and metro drivers [START_REF] Cepeda | Levels of ambient air pollution according to mode of transport: a systematic review[END_REF][START_REF] Chaney | Personal exposure to fine particulate air pollution while commuting: An examination of six transport modes on an urban arterial roadway[END_REF][START_REF] Karanasiou | Assessment of personal exposure to particulate air pollution during commuting in European cities-Recommendations and policy implications[END_REF][START_REF] Knibbs | A review of commuter exposure to ultrafine particles and its health effects[END_REF][START_REF] Nazelle | Comparison of air pollution exposures in active vs. passive travel modes in European cities: A quantitative review[END_REF], but few studies were conducted on exposure inside taxi vehicles. However, taxi drivers are likely to be among the professional drivers the most exposed to traffic related air pollutants (TRAP) for long working days generally more than 11 hours per day.

Previous studies have focused on long term respiratory health effects of occupational traffic exposure [START_REF] Fleming | The prevalence of asthma and heart disease in transport workers: a practice-based study[END_REF][START_REF] Garshick | Lung cancer in railroad workers exposed to diesel exhaust[END_REF][START_REF] Koh | Lung cancer risk in professional drivers in Korea: A population-based proportionate cancer incidence ratio study[END_REF][START_REF] Tsoi | Professional drivers and lung cancer: a systematic review and meta-analysis[END_REF][START_REF] Wiwanitkit | Cancer risk for Thai traffic police exposed to traffic benzene vapor[END_REF], whereas very few have studied short term health impact, specifically respiratory effects. Indeed, workers who are occupationally exposed to TRAP such as traffic policemen, bus drivers and taxi motorcyclists had a higher prevalence/incidence of respiratory symptoms (cough, phlegm, wheezing, short breath, throat unwell, chest pain, nose discomfort, rhinosinusitis) than non-exposed groups (police officers, high school teachers, residents) [START_REF] Estévez-García | Occupational exposure to air pollutants: particulate matter and respiratory symptoms affecting traffic-police in Bogotá[END_REF][START_REF] Gao | Effects of airborne fine particulate matter on human respiratory symptoms and pulmonary function[END_REF][START_REF] Mbelambela | Occupation exposed to road-traffic emissions and respiratory health among Congolese transit workers, particularly bus conductors, in Kinshasa: a cross-sectional study[END_REF]. In a Parisian study, carried out twenty years ago on taxi drivers, nearly all of them seemed to be annoyed by exhaust smoke, dust and smells and more than 60% considered automobile as the main source of air pollution. Furthermore, almost all participants in this study, agreed on the harmful effect of air pollution on health [START_REF] Zagury | Enquête auprès des chauffeurs de taxi artisans parisiens : perception de la pollution d'origine automobile[END_REF]. Hence, it is worthwhile to review taxi drivers' exposure and their acute respiratory health. This systematic review aimed to answer the following three questions:

(1) What are the pollutants and their levels taxi drivers are exposed to inside their vehicles?

(2) What are the determinants of taxi drivers in-vehicle air pollution exposure?

(3) What are the acute adverse respiratory health effects (respiratory symptoms, lung function impairment) associated to in-vehicle air pollution in taxi drivers?

METHODS

Search strategy

A systematic literature search was performed in compliance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement[END_REF]. The last update of the literature searches was made on June 5, 2018. To identify relevant studies, we combined different approaches: searching electronic databases (PubMed from 1969 to June 2018; Embase from 1967 to June 2018)), relevant Internet resources (Google Scholar from 1972 to June 2018) and visually scanning articles from the reference lists of the selected papers. We began by defining the concepts of the research questions: "taxi drivers", "occupational exposure", "air pollutants" and "respiratory health". Then, for each concept, we selected both indexing terms and keywords and we compiled the terms relating to the same concept by using OR as Boolean operator, in order to make searches larger. To narrow our research, we combined the four sets of concepts using AND logic (#sets of taxi driver's concept AND #sets of occupational exposure concept AND #sets of respiratory health concept AND (#sets of air pollutants concept) (online supplementary appendix A).

Inclusion criteria

Articles had to be in the French or English language with no temporal restriction. We dealt with observational and quasi-experimental studies. Also, to be included, the articles must have met the following criteria: (1) study population: taxi drivers or taxi commuters; (2) outcomes: pollutants levels in taxicabs and/or acute adverse respiratory health effects (respiratory symptoms or lung function). Then the selection process was performed.

Selection procedure

After removing the duplicate references, all the records were screened independently by two researchers. Firstly, the titles and abstracts were reviewed and then the full texts of the potential eligible studies were assessed to identify whether the inclusion criteria were really met (online supplementary appendix B).

Data extraction

We stratified independently data of the included articles according to the type of the study. For the exposure studies, we retrieved the data and categorized them under three main tables (main characteristics, levels of in taxicabs TRAP and determinants of in-vehicle air pollutants exposure). Data from epidemiological studies were also tabulated following three standard sheets (main characteristics, respiratory function and respiratory symptoms of taxi drivers).

Data analysis and quality assessment

After developing a preliminary synthesis using tabulation, we explored relationships within and between studies by qualitative descriptions. We assessed the quality of the included observational studies using an adjusted version of the Newcastle-Ottawa Scale based on three perspectives (selection, comparability and outcomes) separately for exposure and epidemiological studies. Joanna Briggs Institute Critical Appraisal Checklist was used for the quasi-experimental studies. Overall, they were based on 7 and 9 items. Each article was graded as a good (score ≥78%), as a fair (score [44-77] %) or as a poor quality study (score ≤ 43 %) (online supplementary Appendix C).

RESULTS

Search strategy

After screening abstracts of 1753 articles and reviewed full texts of 30 studies, 21 fulfilled the inclusion criteria (figure 1). These twenty-one studies were carried out from 1998 through 2018.

They were conducted in Asia (n= 10), in Europe (n= 4), in Middle East (n= 3), in America (n= 3), and in Africa (n= 1). Among the included articles, we identified 18 exposure, 2 epidemiological studies and 1 assessing both exposure and health impact aspect. 

Methodology of the included studies

Objectives and study design

Exposure studies aimed to compare exposure to TRAP in taxicabs with different commuting modes (bus, lorry, van, truck, motorcycle, tram, railway, car, bicycle) [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF] and/or with pollutants concentrations measured outside taxi vehicles [START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF] and/or at roadsides stations (close to traffic) [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] and/or at urban background central city stations [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF]Wu et al., 2013;[START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] and/or even inside and outside taxi driver's houses [START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF]. [START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF] compared taxi driver personal exposure with other workers occupationally exposed to traffic emissions (street vendors, traffic policemen, gas stations attendants) [START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF]. Among the exposure studies, we identified nine quasi-experimental studies where the researchers performed measurements inside taxi vehicles, in fixed paths [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF][START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF] and sometimes repeated them at fixed hours in different parts of the day (morning/noon/afternoon/evening) [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]Wu et al., 2013). Only Yu et al. (2018) repeated the measurements for four consecutive days, for each taxi driver, under different ventilation and mitigation settings (using High Efficiency Cabin Air filters (HECA)) to test their effectiveness on reducing exposure to UFP and PM2.5. However, none of the observational studies [START_REF] Bahrami | Comparison of benzene exposure in drivers and petrol stations workers by urinary trans,trans-muconic acid in west of Iran[END_REF][START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] defined fixed hours/paths for pollutants monitoring nor repeated pollutant measurements apart from two studies: one conducted in Iran, measuring CO inside taxi vehicles in the morning and in the afternoon [START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF] and the other in Korea, measuring volatile organic compounds (VOCs) in two different seasons (summer/winter) [START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF].

The three epidemiological studies were cross-sectional. They aimed to assess respiratory symptoms and/or lung function of taxi drivers and to compare them with other group(s) occupationally exposed to traffic air pollutants. None studied the relation between pollutants levels measured inside taxicabs and drivers' respiratory health.

Population

In the exposure studies, population from which the sample was issued was described in seven articles as companies [START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF], National Federation register [START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF], community sites [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF], airport [START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF] and health care centers [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. Eight teams randomly selected the surveyed taxis [START_REF] Bahrami | Comparison of benzene exposure in drivers and petrol stations workers by urinary trans,trans-muconic acid in west of Iran[END_REF][START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. Inclusion criteria for taxicabs characteristics (fuel, engines, etc.…) were defined in five articles [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF] and for drivers in eight studies (age, gender, smoking status, medical history, etc.…) [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. Nine teams restricted smoking in their study population either by excluding smokers [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF], or by asking drivers not to smoke inside their vehicles [START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF] or by compliance to the law of the country that prohibit smoking inside public transportation like in Sweden [START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF], in Hong Kong [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF], Foshan (Wu et al., 2013), Guangzhou [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF]. Studies were carried out either on volunteers [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF] or on staff [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF]. The sample size varied from 7 [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF] to 65 [START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF] taxis/taxi drivers and from 8 [START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF] to 53 (Wu et al., 2013) trips per taxi. None of the articles provided the methods used to calculate the sample size.

Otherwise, exposed groups of the epidemiological studies were mainly volunteers recruited through health examination campaign [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF], promotion programs [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. Civil servants from the healthcare promotion programs [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] and manual employees in the Water and Electricity Department [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF] were included as unexposed groups. Only Bener et al matched exposed and control group on age, sex and nationality [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF]. Regarding eligibility criteria, subjects from the age of 18 years' old [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] and working for at least one year [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] were included. The three studies recruited only male participants because they are dominant in transit jobs in Bangkok [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF], in Nigeria [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] and in United Arab Emirates [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF]. In the particular case of Ekpenyong, workers with respiratory disorders, cardiovascular diseases, anemia, congenital anomalies, history of hemoptysis, etc.… were excluded [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. The number of taxi drivers included were 50 [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF], 165 [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF] and 600 [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF], but as well as in exposure studies, no methods were described to calculate the sample size.

Measurements of traffic related air pollutants

Irrespective of pollutants, exposure to TRAP inside taxi vehicles was measured continuously during a one full working day (5h-14h) (4 studies) [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF] or during a 1-3 days' period (3 studies) [START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] or during peak and/or low traffic periods (7 studies) [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]. One team repeated exposure measurement during four consecutive days [START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF] and three teams repeated them during two different seasons [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF]Wu et al., 2013).

Only Kaur et Nieuwenhuijsen 2009 performed a one-time measurement at different timing of the day (morning, noon, afternoon and/or evening) [START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF].

Since 1999, almost half of the studies reported, PM2.5 and/or CO and/or VOCs levels inside taxi vehicles and one-quarter recorded PM10 and/or NO2 and one, SO2. UFP and particulate carbon (elemental carbon (EC), organic carbon (OC) and BC) were only measured in four distinct recent studies [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF]Yu et al., 2018). However, only Miller-Schulze et al. 2010 collected three nitro-polycyclic aromatic hydrocarbons (NPAHs): 1-nitropyrene (1NP), 2-nitropyrene (2NP), and 2-nitrofluoranthene (2NF1) [START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF].

Regarding the sampling methods, personal exposure of taxi drivers was evaluated by securing devices placed near to their breathing zones [START_REF] Bahrami | Comparison of benzene exposure in drivers and petrol stations workers by urinary trans,trans-muconic acid in west of Iran[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF]Lewné et al., 2006;[START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF] and exposure in taxi cabs was assessed by putting the instruments on the passenger seats [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. Particle pollutants (PM2.5, PM10, BC, UFP) were monitored mostly by real-time active sampler devices [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] and most of the time with gravimetric/reflectometry analysis [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF]Huang et al., 2012;[START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF].

Miller-Schulze et al., 2010 collected PM samples on quartz filters and applied analytic methods to measure EC, CO and NPAHs (Miller-Schulze et al., 2010). Only [START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF] used a passive Data-RAM (Pdr1000) with a nephelometric analysis [START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF]. Regarding gas pollutants, CO levels were reported in a real-time continuous measurement with active devices apart from [START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF] study which used a passive sampler [START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF]. VOCs and NO2 were collected by passive (filters, tube, canisters) or active methods (pump) and analyzed later by standard colorimetry or gas chromatography -mass spectrometry. Only [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] provided real-time measurements of NO2 and SO2 [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. To support survey's data, additional information was also reported such as meteorological parameters [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF], traffic [START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF], ventilation [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF], smoking status [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF]Wu et al., 2013;[START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF], vehicle characteristics [START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] and pollutants concentrations at different sampling locations (background, roadsides, outside taxicabs, inside and outside taxi driver's homes) [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Gany | Perception and reality of particulate matter exposure in New York City taxi drivers[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF].

Measurement of respiratory health outcomes

In the three epidemiological studies, lung function parameters of taxi drivers were measured by spirometry test according to the American Thoracic Society/European Respiratory Society recommendations [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF][START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] during a physical examination. Chronic respiratory symptoms were identified by the semi-structural Compendium of Respiratory Standard questionnaire [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] and the British Medical Research Council questionnaire (MRC, 1960) [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF]. No further details were provided by the authors.

Data analysis

Six out of the nineteen exposure studies did not detail their statistical analyses [START_REF] Bahrami | Comparison of benzene exposure in drivers and petrol stations workers by urinary trans,trans-muconic acid in west of Iran[END_REF][START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]. Descriptive analyses were used to describe the distribution of pollutants levels. Only four teams used geometric means [START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF]. Comparison of pollutant levels between inside taxi vehicles and other microenvironments were performed by the one way analysis of variance [START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF][START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. Linear regression analysis aimed to assess the relationship between pollutants levels inside taxi vehicles and determinants of this exposure: meteorological parameters and/or driving conditions and/or traffic status and/or vehicle characteristics [START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF]Wu et al., 2013;[START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF].

In the epidemiological studies, bivariate and multivariate analyses were used to compare prevalence of respiratory symptoms [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] and/or lung function impairment [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] and/or lung function parameters [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF][START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF] between drivers occupationally exposed to automobile air pollutants (taxi drivers, motorcyclists) and unexposed groups (civil servants, manual workers). [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF] studied the association between exposure to motor vehicle exhaust in years and lung function [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF].

Quality of the included studies

Based on objective quality scales, 10 out of 21 studies (47.6%) were authors scored as "good quality", 10 (47.6%) as a "fair quality" and only 1 (4.8 %) as "poor quality". Almost all quasiexperimental studies were scored as "good quality". The majority of the cross-sectional studies did not repeat the exposure nor the health measures (online supplementary Appendix C).

Results of the included studies

Pollutants levels inside taxi drivers' vehicles

Table 1 shows particulate and gas pollutants concentrations inside taxi vehicles according to the context and to the sampling design of each study.

During a full working day, pollutants levels varied widely from a country to another. For example, CO levels in Iran [START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF] were 5 times greater on average than in France [START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF], toluene levels in Korea [START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF] were 3 times higher than in Peru [START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF] and PM2.5 levels in China [START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF] were almost 4 times higher than in US [START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF].

Moreover, pollutants levels differed substantially within the same study, as shown by standard deviations and ranges, especially depending on the time-of-day when the pollutants were measured. Two studies showed that pollutants concentrations inside taxi vehicles were higher in rush hours compared to non-rush hours (PM2,5: 34.04 ± 7.56 µg/m 3 vs 26.18 ± 13.89 µg/m 3 ; CO: 6.24 ± 1.25 ppm vs 4.08 ± 0.67 ppm; ethylbenzene: 21.5 µg/m 3 vs 19.1 µg/m 3 ; o-Xylene: 27.8 µg/m 3 vs 24.3 µg/m 3 ) [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF]. Also, during a trip (up to an hour), an important variation of pollutants levels was observed. Particles (PM2.5 and PM10) and gas pollutants (CO) concentrations, respectively, were 3 and 10 times higher in Africa [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] than in China [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF]. The diesel fuel has a low Sulphur content (max 10 mg/kg) and polyaromatic hydrocarbons.

297

╬ Including breaks -not only the time spent inside vehicles 298 a Northerly continental monsoon and southerly maritime monsoon dominate in spring and summer respectively which leads to significant differences in the meteorological parameters 299 3.4.2. Comparison of pollutants exposure in taxi vehicles with ambient levels and with other modes of transport More than three-quarters of the studies (5 out of 7) showed that pollutants levels inside taxi vehicles were higher than their background concentrations. PM2.5, PM10, EC, OC, and NO2 levels were approximately 1.2-to 2.3-fold higher [START_REF] Lewné | Exposure to particles and nitrogen dioxide among taxi, bus and lorry drivers[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF]Wu et al., 2013;[START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] and black smoke (BS), 1NP, CO and NO were up to 11-fold greater in taxicabs than their levels recorded at central monitoring stations [START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. When comparing with their roadside levels only 1 out of 2 studies reported that BS, CO, NO and NO2 concentrations were roughly 5 times higher [START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. However, pollutants levels were slightly lower inside taxis (less than 2-fold) than when they were measured immediately outside taxis.

Results showed that exposure in transport microenvironment depended on the choice of transport mode. Regarding gas pollutants (CO, NO2 and VOCs), their levels inside taxi vehicles were up to 5.6-fold greater than those in train in all the 3 studies [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF] except for toluene and ethylene [START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF], were up to 3-fold greater than those in buses in 6 out of 9 studies [START_REF] Chan | Preliminary measurements of aromatic VOCs in public transportation modes in Guangzhou, China[END_REF][START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF], and were up to 2.7-fold greater when commuting by active transport mode (walking and/or bicycle) in all the 2 studies [START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF]. Regarding PM2.5 and PM10 results were contradictory.

Determinants of in-taxicab pollutants exposure

Results indicated that pollutants inside taxi vehicles came from outdoor air pollution (Huang et al., 2012;[START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF][START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF]Wu et al., 2013;[START_REF][END_REF]. Moreover, [START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF] found that smoking was responsible for 57% and 15% of benzene and toluene elevation, respectively [START_REF] Leung | Roadside and in-vehicle concentrations of monoaromatic hydrocarbons[END_REF].

Influence of ventilation settings

Ventilation seemed to be an important determinant of in taxicab exposure. Five studies reported that turning on the air conditioner (A/C) with a filtration system and keeping windows closed prevent the ingress of outdoor pollutants [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]Wu et al., 2013). Indeed, Wu et al., 2013 showed that A/C mode reduce PM2.5 exposure by 51.5% in spring and 52.2% in summer (Wu et al., 2013). In addition, [START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF] reported that HECA reduce UFP by 53% and PM2.5 by 48% when windows were closed with outside air ventilation mode [START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF].

Influence of meteorological parameters

Regardless of the measured pollutants, results showed significant influence of temperature and wind speed on personal exposure inside taxi vehicles.

Temperature explained 11% (Wu et al., 2013), 12% [START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF] and 11% [START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF] of PM2.5, UFP and CO variation inside taxicabs, respectively.

It was significantly negatively correlated with pollutants levels with a coefficient ranging from -0.33 to -0.59 [START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF]Wu et al., 2013). In addition, two studies found that in vehicle pollutants were influenced by seasonal variation. Significant reductions of PM2.5 (Wu et al., 2013) and VOCs [START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF] in taxicabs were observed in hot season compared to cold seasons. It was explained by the fact that high temperature and wind speed in summer were favorable for PM2.5 dispersions (summer: 28.2 ±15.6 µg/m 3 ; spring: 69.1± 38.0 µg/m 3 ) (Wu et al., 2013). However, low temperature made combustion less efficient, resulting in more VOCs emission in winter [START_REF] Jo | Public Bus and Taxicab Drivers' Exposure to Aromatic Work-Time Volatile Organic Compounds[END_REF].

On the other hand, wind speed was responsible for 6% and 5 % of UFP and CO levels variation in London, respectively [START_REF] Kaur | Determinants of personal exposure to PM2. 5, ultrafine particle counts, and CO in a transport microenvironment[END_REF] and for 39 % of CO and BS variation in Paris [START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. Lower concentrations of pollutants inside taxicabs were observed with high wind speed.

Other determinants

Among the studies assessed, only [START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF] assessed influence of service interruptions on personal exposure inside taxi vehicles [START_REF] Zagury | Exposure of Paris taxi drivers to automobile air pollutants within their vehicles[END_REF]. Thus, researchers found that drivers who had stopped working more than 2 hours were exposed to lower CO concentrations than those who did not (3.3 and 4.3 ppm, respectively). This was explained by the fact that most taxi drivers stopped away from the traffic flow. [START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF] showed that during their short breaks, UFP levels varied less and reflected their outside levels when windows were opened.

Respiratory effects of in-taxicab exposure

Despite the limited number of epidemiological studies included, their results deserve to be presented. Regarding lung function, the three studies showed that exposure to traffic air pollution could compromise the respiratory function [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF][START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. When comparing to non-transit workers, Bener et al., 1998 reported that almost all lung function parameters of taxi drivers were lower than those of manual workers [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF]. Also, [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] showed that the prevalence of impaired lung function was higher for taxi drivers compared to civil servants (10.7% vs 3.6%) [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. In contrast, when comparing to motorcycle taxi drivers, taxi drivers tended to have a better respiratory function [START_REF] Arphorn | Ambient particulate matter may affect lung function of motorcycle taxi drivers in Bangkok[END_REF][START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. Furthermore, Ekpenyong et al., 2012 identified current smoking and some sociodemographic (low educational status) and work characteristics (job duration > 1 year; more than 3 trips per day and more than 1-hour transit time per trip) as risks factors of impaired respiratory functions in taxi drivers associated with their occupational air pollution exposure [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF].

Regarding respiratory symptoms, [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF] showed that taxi drivers had only a higher odds ratio of frequent cough compared to commercial motorcyclists ) [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF]. [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF] reported in taxi drivers a higher prevalence of allergic rhinitis (37.6 vs 20.0%), of dyspnea (26.7 vs 14.5 %) and nasal catarrh (24.2 vs 12.7%) than manual workers [START_REF] Bener | Respiratory symptoms and lung function in garage workers and taxi drivers[END_REF].

DISCUSSION

To our knowledge, this is the first systematic review focusing on in-taxicab exposure to TRAP.

Results showed that taxi drivers are exposed inside their vehicle to numerous particulate and gas air pollutants mainly issued from exhaust infiltration emitted from surrounding vehicles and from smoking in cabs. In general, their concentrations inside taxicabs were greater than those reported by background stations and even higher than those in bus, in train and when using active transport mode (bicycle/walking). They varied considerably between the studies according to the territorial and the topographical features, in addition to the transport regulations of the city in which the study was conducted. Results indicate that taxi drivers' exposure inside their vehicles was also affected by meteorological parameters and ventilation settings. Moreover, this review highlights that the acute adverse respiratory effects of this in taxicab exposure to air pollutants is poorly documented. Indeed, there were not enough epidemiological studies to allow an appropriate evaluation of the association between in taxicabs exposure and adverse respiratory effects.

Heterogeneity of pollutants levels inside taxi vehicles

An important variation in pollutants levels was observed inside taxi vehicles between the included studies. These results can be due to the particularity of each place in which the study was performed [START_REF] Karanasiou | Assessment of personal exposure to particulate air pollution during commuting in European cities-Recommendations and policy implications[END_REF][START_REF] Knibbs | A review of commuter exposure to ultrafine particles and its health effects[END_REF][START_REF] Nazelle | Comparison of air pollution exposures in active vs. passive travel modes in European cities: A quantitative review[END_REF][START_REF] Xu | Air quality inside motor vehicles' cabins: A review[END_REF]. Pollutants exposure inside taxicabs differ greatly depending on the ambient pollution level related to each location. The highest levels of pollutants inside taxi cabs (PM2.5, PM10, CO, NO2 and VOCs) were observed in big cities from Africa [START_REF] Ekpenyong | Urban city transportation mode and respiratory health effect of air pollution: a cross-sectional study among transit and non-transit workers in Nigeria[END_REF], Asia [START_REF] Miller-Schulze | Exposures to Particulate Air Pollution and Nitro-Polycyclic Aromatic Hydrocarbons amongst Taxi Drivers in Shenyang, China[END_REF][START_REF] Namdeo | Commuter Exposure to Air Pollution in Newcastle[END_REF]Wu et al., 2013) and Middle East [START_REF] Bahrami | Comparison of benzene exposure in drivers and petrol stations workers by urinary trans,trans-muconic acid in west of Iran[END_REF] in relation to their urban and industrial environment, to the lack or the ineffectiveness of the transport regulation laws and to the poorly maintained old vehicles in these cities. For example, CO levels inside taxi vehicles in Iran [START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF] were almost nineteen times higher than those measured in Paris (Zagury et al., 2000) (19.84 vs 3.8 ppm). This dissimilarity could be explained by several factors: geographical and climate conditions of Tehran and the use of petrol fueled taxi vehicles (Akbary et al., 2018;[START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF][START_REF] Mohammadi | The Effects of Atmospheric Processes on Tehran Smog Forming[END_REF], whereas in Paris almost all taxicabs were diesel powered [START_REF] Zagury | ventilation settings[END_REF]. The same tendencies are observed for VOCs levels inside taxi cabs in Iran. It is possible that the lack of catalytic converters, the old motor technology and the use of unleaded gasoline with low prices, may be the reason of the elevated levels of VOCs observed in Iran (Hamadan) compared to those in China (Honk Kong) where liquefied petroleum gas fueled vehicles are equipped with updated catalytic converters and maintained in good condition (990 µg/m 3 vs 5.9 µg/m 3 ) [START_REF] Bahrami | Comparison of benzene exposure in drivers and petrol stations workers by urinary trans,trans-muconic acid in west of Iran[END_REF][START_REF] Lau | Commuter exposure to aromatic VOCs in public transportation modes in Hong Kong[END_REF]. Also, pollutants levels inside vehicles varied within studies according to the monitoring time.

Pollutants concentrations inside vehicles were found higher during weekdays compared to weekends [START_REF] Dons | Personal exposure to Black Carbon in transport microenvironments[END_REF][START_REF] Golhosseini | Occupational Exposure to Carbon Monoxide of Taxi Drivers in Tehran, Iran[END_REF] and during rush hours compared to nonrush hours [START_REF] Dons | Personal exposure to Black Carbon in transport microenvironments[END_REF][START_REF] Huang | Comparisons of personal exposure to PM2. 5 and CO by different commuting modes in Beijing, China[END_REF].

Determinants of in taxicabs exposure

In agreement with previous reviews [START_REF] Cepeda | Levels of ambient air pollution according to mode of transport: a systematic review[END_REF][START_REF] Nazelle | Comparison of air pollution exposures in active vs. passive travel modes in European cities: A quantitative review[END_REF][START_REF] Xu | Air quality inside motor vehicles' cabins: A review[END_REF], the greatest exposure levels were observed inside vehicles compared to ambient or to other transport microenvironments exposure. This finding can be explained mainly by the surrounding air pollution and also the contribution of the indoor sources. Three main automotive sources of emissions were identified: the exhaust, the fuel (evaporative) and crankcase ventilation gases.

Infiltration of pollutants from nearby cars, from resuspended road dust and from the mechanical abrasion of the vehicle's tyres, brakes and clutch contribute to the air pollution inside vehicles.

Moreover, emissions from interior materials (leather, plastics, carpets, paints, etc.…) and presence of tobacco smoke are also likely to be involved in this microenvironment pollution [START_REF] Rönkkö | Traffic is a major source of atmospheric nanocluster aerosol[END_REF][START_REF] Thorpe | Sources and properties of non-exhaust particulate matter from road traffic: a review[END_REF][START_REF] Xu | Air quality inside motor vehicles' cabins: A review[END_REF]. Nonetheless, two studies did not found smoking as a determinant of in taxicab exposure. This is possibly due to a lack of statistical power given their small sample sizes [START_REF] Han | Traffic-related occupational exposures to PM2.5, CO, and VOCs in Trujillo, Peru[END_REF][START_REF] Son | Estimation of occupational and nonoccupational nitrogen dioxide exposure for Korean taxi drivers using a microenvironmental model[END_REF].

In conformity with previous reviews and reports on air quality studies inside motor vehicles, other determinants influence pollutants exposure inside vehicles: ventilation (windows status, A/C system) [START_REF] Cepeda | Levels of ambient air pollution according to mode of transport: a systematic review[END_REF][START_REF] Karanasiou | Assessment of personal exposure to particulate air pollution during commuting in European cities-Recommendations and policy implications[END_REF][START_REF] Kumar | A review of factors impacting exposure to PM2.5, ultrafine particles and black carbon in Asian transport microenvironments[END_REF][START_REF] Nazelle | Comparison of air pollution exposures in active vs. passive travel modes in European cities: A quantitative review[END_REF][START_REF] Xu | Air quality inside motor vehicles' cabins: A review[END_REF] and meteorological conditions [START_REF] Han | A review of traffic-related air pollution exposure assessment studies in the developing world[END_REF][START_REF] Kumar | A review of factors impacting exposure to PM2.5, ultrafine particles and black carbon in Asian transport microenvironments[END_REF]. Closing windows and turning on A/C mode in vehicles appears to prevent ingress of ambient pollutants inside the cab. However, we have to point out that, besides ventilation mode, when windows are closed exposure inside vehicles depends on the air exchange rate (air recirculating) and the efficiency of the cabin air filter [START_REF] Knibbs | A review of commuter exposure to ultrafine particles and its health effects[END_REF]. [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF] showed that only coarse particles can be removed by the A/C system filter [START_REF] Chan | Commuter exposure to particulate matter in public transportation modes in Hong Kong[END_REF]. A recent study found that combining air filters with an active charcoal component system contributed to an important reduction of diesel particulate matter (PM2.5, UFP, BC) and gaseous components [START_REF] Muala | Assessment of the capacity of vehicle cabin air inlet filters to reduce diesel exhaust-induced symptoms in human volunteers[END_REF]. Indeed, improving cabin air filter can play a crucial role in reducing particles exposure [START_REF] Yu | Assessing and reducing fine and ultrafine particles inside Los Angeles taxis[END_REF].

Short-term respiratory impact

It is important to underline that taxi drivers could be an occupational group at risk regarding their respiratory health due to their constant exposure to vehicle emissions. Existing epidemiological and experimental studies provided suggestive evidence regarding the association between exposure to diesel engine exhaust and chronic and some acute respiratory effects in the general population [START_REF] Bowatte | Traffic-related air pollution exposure over a 5-year period is associated with increased risk of asthma and poor lung function in middle age[END_REF]Health Effects Institute, 2010;[START_REF] Ibald-Mulli | Epidemiological Evidence on Health Effects of Ultrafine Particles[END_REF][START_REF] Sydbom | Health effects of diesel exhaust emissions[END_REF]. Despite the relatively few and inconsistent studies included in this review, some respiratory symptoms and lung function changes were reported among taxi drivers. [START_REF] Zhou | Health effects of occupational exposures to vehicle emissions in Shanghai[END_REF] showed that taxi and bus drivers occupationally exposed to vehicle emissions, had higher prevalence of acute respiratory symptoms and chronic respiratory diseases than unexposed controls [START_REF] Zhou | Health effects of occupational exposures to vehicle emissions in Shanghai[END_REF]. However, there is not enough sufficient evidence to support the association between respiratory health and exposure of taxi drivers to air pollutant inside their vehicles.

Strengths and limitations

The current review has only examined studies written in English or French and that may lead to exclude valuable studies published in other languages. In addition, indexing problems and publication bias have might impact identification of relevant studies by the research process. Also, the small number of the included studies and the small sample size of some of them make it difficult to generalize the results. Despite these limitations, our systematic review had addressed nearly all the studies that measured pollutants exposure inside taxi vehicles. We provide, for the first time, a range of pollutants levels inside taxi vehicles. Finally, despite the thorough review process, only three studies reporting respiratory health of taxi drivers were included, that could make them unrepresentative when compared with other studies. Well conducted epidemiologic studies should attempt to highlight the acute adverse respiratory effects.

CONCLUSION

In conclusion, despite large discrepancies in the literature, taxi drivers are exposed to some similar occupational conditions throughout countries. These include: spending long working hours inside taxicabs, having an unfixed breaks schedule (trip demand) and more likely taking the rest time in their vehicles and being all day on road close to transport modes emissions, etc. [START_REF] Murray | Occupational health risks and intervention strategies for US taxi drivers[END_REF][START_REF] Poó | The taxi industry: working conditions and health of drivers, a literature review[END_REF]. Therefore, there is a clear need to assess their occupational exposure and its impact on respiratory health. Our systematic review highlights the variety of regulated traffic air pollutants inside taxi vehicles and their high levels and variability.

Future researches should strive to assess in taxicabs exposure specifically to the least documented pollutants such as UFP and BC. Alternatively, studies focused on long term respiratory impact in particular lung cancer of professional drivers [START_REF] Tsoi | Professional drivers and lung cancer: a systematic review and meta-analysis[END_REF], whereas acute respiratory effects are still very poorly documented. And at this point we are unable to determine the causal effect of in-taxicab exposure on adverse acute respiratory effects. Assessing
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 1 Fig. 1. Flow chart of the study selection process (Moher et al., 2009) * Other type of studies: seminar, thesis, books, comments, editorials, qualitative, conferences
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  Abbreviations: A: afternoon; A/C: air conditioner; B: benzene; BG: Background; BC: Black Carbon; BS: Black Smoke; Cal-OSHA: The California Occupational Safety and Health Administration; CNG: Compressed Natural Gas; CO: 287

Table 1 285

 1 Studies measuring air pollutants levels inside taxi cabs 286

	Authors, year,	Study design		Context		Taxi cabs	Taxi's sampling	Particle pollutants	Gas pollutants	BG/ R/OT/IH/OH
	country (location)		characteristics	characteristics	characteristics	Mean ± SD/ [range]	Mean ± SD/ [range]	pollutants concentrations
									Mean ± SD/ [range]
	Yu et al., 2018 US (Los Angeles)	Quasi -experimental	♦ Urban city ♦ Vehicles fleet NS ♦ Regulations →CO2: 5000 ppm (Cal-OSHA 8h)		♦Type/age of vehicles → more than 5 years' old → model years 1987-2012 → type Toyota, Ford, Chevy, Dodge ♦ Fuel NS ♦Windows closed/opened ♦Ventilation A/C and no A/C	N= 22 taxi drivers (4 days for each taxi driver) ♦ Period/time of measurement 6 h ♦ Smoking none ♦ Seasons spring-summer-autumn ♦ Trip 11 000 km (all) ♦ Dosimeter on the chest	• UFP: 14600 particles/cm 3 • PM2.5: 26 µg/m 3	• CO2: 1220 ppm	OT ⁂ : • UFP: 25700 particles/cm 3 • PM2.5: 35 µg/m 3
			♦ Urban city		♦ Type/age of vehicles 1-9	N= 7 taxi drivers	• PM2.5: 18.4 [4 -49] µg/m 3	R:
			♦ Vehicles fleet NS		years' old	♦ Period/time of measurement 6 -12 h	(peak level: 452)	Pennsylvania Station:
			♦ Regulations		♦ Fuel NS	♦ Dosimeter on the seat	• BC: 2.4 [1.8 -3.4] µg/m 3	• PM2.5: 58 ± 10 µg/m 3
	Gany et al., 2017 US (New York)	Observational Cross -sectional	→ PM2.5: 35 µg/m 3 (US EPA NAAQS 24h)	♦ Ventilation no A/C ♦ Windows NS •	♦ Trip 35-104 km ♦ Seasons autumn and spring ♦ Smoking 1/7 smoked	(peak level: 10)	• BC: 2.8 ± 0.9 µg/m 3 Port Authority terminal: • PM2.5: 76 ± 43 µg/m 3
									• BC: 5.3 ± 2.6 µg/m 3
									Grand Central Terminal:
									• PM2.5: 44 ± 32 µg/m 3
			♦ Urban city (dense)	♦Type/age of vehicles 1 years'	N= 8/16 trips per mode (car)	• PM10: 68.78 ± 15.8 µg/m 3	• CO: 5.33 ± 0.68 ppm
			♦ Vehicles fleet old	old	♦ Period/time of measurement	
			fleet belonging to pre-	♦Fuel CNG	54 minutes per trip (rush hours)	
	Namdeo et al., 2014 India (Mumbai)	Quasi -experimental	Euro I ♦ Regulations NS		♦Ventilation A/C ♦Windows closed	M: 7h00-11h00 and A: 16h30-19h00 ♦ Dosimeter on the seat	
							♦ Trip 16 km	
							♦ Seasons spring	
							♦ Smoking NS	
			♦	Industrial	city	♦ Type/age of vehicles NS	N=53/550 trips (bus, metro, pedestrian,	• PM2.5: 56.8 ± 37.9 µg/m 3	BG:
			(dense)		♦ Fuel CNG	bicycle, motorcycle, fixed station)	Spring: 69.1 ± 38.0 µg/m 3	• PM2.5: 45.1 ± 25.9 µg/m 3
			♦ Vehicles fleet NS		♦ Ventilation A/C and no A/C	♦ Period/time of measurement	Summer: 28.2 ± 15.6 µg/m 3
	Wu et al., 2013 China (Foshan)	Quasi -experimental	♦ Regulations NS		♦ Windows closed/opened	30 -60 min per trip M: 7h00-12h00 and A: 14h00-19h00 ♦ Dosimeter on the chest	
							♦ Trip 5 km	
							♦ Seasons spring and summer a	
							♦ Smoking none	
			♦ Urban city (dense)	♦ Type/age of vehicles 5-7	N=50/168 (taxi motorcyclist, civil servant)	• PM2.5:	• CO:
			♦ Vehicles fleet mostly	years' old	♦ Period/time of measurement	Windows opened: 92.23 µg/m 3	Windows opened: 53.24 ppm
			old and poorly		♦ Fuel petrol and diesel	1 h (rush and non-rush hours)	Windows closed: 75.02 µg/m 3	Windows closed: 48.03 ppm
	Ekpenyong et al.,		maintained		♦ Ventilation NS	M: 7h30-9h30 and A: 15h30-17h30	• PM10:	• NO2:
	2012	Observational	♦ Regulations		♦ Windows closed/opened	♦ Dosimeter on the chest	Windows opened: 138.45 µg/m 3	Windows opened: 857.28
	Uyo-metropolis	Cross -sectional	ineffective or no			♦ Trip 7-10 km	Windows closed: 95.32 µg/m 3	µg/m 3
	(Nigeria)		transport regulations			♦ Seasons spring and summer		Windows closed: 656.12 µg/m 3
			laws				♦ Smoking NS		• SO2:
									Windows opened: 0.103 µg/m 3
									Windows closed: 0.195 µg/m 3
			♦ Urban city		♦ Type/age of vehicles 4 years'	N= 43/131 trips (bus, bicycle)	• PM2.5: 31.64 ± 20.77 µg/m 3	• CO: 5.21 ± 1.52 ppm	BG:
	Huang et al., 2012 China (Beijing)	Quasi -experimental	→ High traffic density ♦ Vehicles fleet NS ♦ Regulations NS	old (Euro III engines) ♦ Fuel gasoline ♦ Windows closed ♦ Ventilation A/C	14h00-19h00 ♦ Period/time of measurement 26.56 ± 6.82 min per trip M: 7h00-9h00 and N: 12h00-14h00 and A: (rush and non-rush hours)	Rush hours: 34.04 ± 7.56 µg/m 3 Non-rush hours: 26.18 ± 13.89 µg/m 3	Rush hours: 6.24 ± 1.25 ppm Non-rush hours: 4.08 ± 0.67 ppm	• PM2.5: 35.15 [6.69 -101.07] µg/m 3 • CO: 1.35 [0.36 -2.77] ppm
							♦ Dosimeter on the seat	
							♦ Trip 7.3 km	
							♦ Seasons winter	
							♦ Smoking none	
			♦ Urban city (dense)	♦ Type/age of vehicles NS	N=36 taxi drivers		• CO: 19.84 [13.29 -33.46]	BG:
	Golhosseini et al., 2011 Iran (Tehran)	Observational Cross -sectional	♦ Regulations NS ♦ Vehicles fleet NS → High traffic density	♦ Windows NS ♦ Ventilation: no A/C ♦ Fuel: Petrol	♦ Seasons: spring/summer/autumn ♦ Trip NS ♦ Dosimeter: personal 8 h ♦ Period/time of measurement		ppm	• CO: 3.21 [2.07 -4.15] ppm
							♦ Smoking NS	
	Miller-Schulze et al.,	Observational	♦ Urban city (dense)	♦ Type/age of vehicles hybrid	N= 24 taxi drivers	• PM2.5: 101 ± 44.5 µg/m 3	BG:

♦ Type/age of vehicles NS ♦ Fuel diesel and petrol

location) Study design Context characteristics Taxi cabs characteristics Taxi's sampling characteristics

  

						Particle pollutants	Gas pollutants	BG/ R/OT/IH/OH
						Mean ± SD/ [range]	Mean ± SD/ [range]	pollutants concentrations
							Mean ± SD/ [range]
	China (Hong Kong)		→ High traffic density ♦ Vehicles fleet NS	→ Old motor technology → equipped with updated	transports) ♦ Period/time of measurement 33 min per		B: 5.9 [2.6 -8.5]; T: 43.5 [19.2 -92.5]; E: 4.4 [1.9 -6.9]; m/p-
			♦ Regulations	catalytic converter and	journey (rush hours)		X: 4.6 [2.1 -7.2]; o-X: 3.2 [1.8
			HKIAQO (Benzene: 16	maintained in good condition	M: 7h30-10h00 and A: 16h30-19h00		-4.9]
			µg/m 3 ; ethylbenzene:	♦ Fuel: LGP	♦ Dosimeter on the seat	
			1.09 mg/m 3 ; toluene	♦ Ventilation A/C	♦ Trip 9.6 km	
			and xylene: 1.45 mg/m 3 )	♦ Windows NS	♦ Seasons winter ♦ Smoking none	
			♦ Urban city (dense)	♦ Type/age of vehicles NS	N= 30/281 (railway, roadway, marine	• PM10: 58 [20 -110] µg/m 3	BG:
			♦ Vehicles fleet NS	♦ Fuel NS	transports)		• PM10: [65 -127] µg/m 3
			♦ Regulations	♦ Ventilation A/C	♦ Period/time of measurement	
	Chan et al.,2002 China (Hong Kong)	Quasi -experimental	→ PM10: 180 µg/m 3 (HKAQO, 1999)	♦ Windows NS	28 minutes per trip (rush hours) M 10h30-12h30 ♦ Dosimeter on the seat	
					♦ Trip NS	
					♦ Seasons winter	
					♦ Smoking none	
			♦ Urban city (dense)	♦ Type/age of vehicles NS	N= 10/20 (bus)		• VOCs (µg/m 3 ):
	Jo et Yo., 2001 Korea (Taegu)	Observational Cross -sectional		♦ Fuel: LGP/diesel ♦ Ventilation A/C (in summer) ♦ Windows: closed	♦ Period/time of measurement 5-6 h ♦ Dosimeter on the chest ♦ Trip: 9.6 km		B: 33.3 ± 14.2; T: 120 ± 59.6; E: 10.7 ± 4.4; m/p-X: 21.6 ± 9.9; o-X: 9.0 ± 4.7
					♦ Seasons: winter and summer	
					♦ Smoking: 10/20 smoked	
			♦ Urban city (dense)	♦ Type/age of vehicles NS	N= 28 taxi drivers	
			♦ Vehicles fleet NS	♦ Fuel diesel (96%)	♦ Period/time of measurement 8 h	
			♦ Regulations:	♦ Ventilation no A/C	♦ Dosimeter on the seat	
	Zagury et al., 2000 France (Paris)	Observational Cross -sectional	→ BS: 125 µg/m 3 (WHO 24h)	♦ Windows NS	♦ Trip 131 ± 46 km ♦ Seasons winter ♦ Smoking none	
				••	N= 39/121 (bus, lorry) ♦ Period/time of measurement 6 -13 h ╬	• PM10: 26 ± 17 µg/m 3	• NO2: 48 ± 12 µg/m 3	BG: PM10: 15 [6 -43] µg/m 3
				♦ Ventilation NS	♦ Dosimeter on the chest		NO2: 28 [9-52] µg/m 3
				♦ Windows NS	♦ Trip NS	
					♦ Seasons autumn	
					♦ Smoking 3/39 smoked	
			♦ Urban city	♦ Type/age of vehicles more	N= 10/58 (bus, combi, street vendors,		• CO:
			♦ Vehicles fleet NS	than 30 years' old	traffic policemen, gas station attendants,		Sampler stain tube (n=5): 3.10
			♦ Regulations No	♦ Fuel gasoline	office workers)		ppm; sampler Pac III sensor
	Han et al., 2005	Observational	emission control	♦ Ventilation NS	♦ Period/time of measurement 6-14 h		(n=10): 0.87 ppm
	Peru (Trujillo)	Cross -sectional	systems	♦ Windows NS	♦ Dosimeter on the chest		• VOCs (µg/m 3 ):
					♦ Trip NS		B: 8.4 ± 3.5; T: 37.3 ±16.6; E:
					♦ Seasons winter		4.6 ± 1.6; X: 27.6 ± 10.2
					♦ Smoking NS	
			♦ Urban cities	♦ Type/age of vehicles NS	N= 31 taxi drivers		• NO2: 51.5 ± 20.68 µg/m 3	OH:
			→ High traffic density	♦ Fuel LPG/Diesel	♦ Period/time of measurement		• NO2: 43.8 ± 15.6 µg/m 3
	Son et al.,2004 Korea (Asan and Chunan)	Observational Cross -sectional	♦ Vehicles fleet NS ♦ Regulations NS	♦ Ventilation NS ♦ Windows NS	18 -23 h ♦ Trip NS ♦ Dosimeter on the chest		IH: • NO2: 46.4 ± 20.1 µg/m 3
					♦ Seasons summer	
					♦ Smoking 24/31 smoked	
			♦ Urban city (dense)	♦ Type/age of vehicles inferior	N= 10/50 (A/C bus, no A/C bus, subway)		• VOCs (µg/m 3 ):
			→ High traffic density	engines and inadequate	♦ Period/time of measurement 30-31 min		B: 33.6 ± 10.6; T :108.5 ±
			♦ Vehicles fleet NS	♦ Fuel gasoline	per journey (rush and non-rush hours)		30.6; E: 20.3 ± 6.9; m/p-X:
			♦ Regulations Chinese	♦ Ventilation A/C	Evening: 17h30-19h30 and		26.0 ± 8.4; o-X: 17.2 ± 5.9
	Chan et al., 2003 China (Guangzhou)	Quasi -experimental	National Air Quality Standard	♦ Windows closed	A: 14h00-1-h30 ♦ Dosimeter on the seat		Rush hours: B : 34 ; T : 103.8; E : 21.5;
					♦ Trip 13.7 -14.3 km		m/p-X : 18.2 ; o-X : 27.8
					♦ Seasons summer		Non-rush hours :
					♦ Smoking none	

B : 33.2 ; T : 113.4 ; E : 19.1; m/p-X : 16.0 ; o-X: 24.3 Lau et chan., 2003 Quasi -experimental ♦ Urban city (dense) ♦ Type/age of vehicles N= 12/122 (railway, roadway, marine • VOCs (µg/m 3 ): country (
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