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Abstract 

Generally, automobile vehicles discharge specific contaminants into the surrounding 

environment during operation, which might affect human and reproductive health. 

Additionally, a more extended period of sitting while driving is linked with the manifestation 

of heat in the pelvic region, which might also impact the driver’s semen quality. The data on 

motor traffic pollution, sitting posture duration while driving, and their impact on 

reproduction was collected by searching various websites. The data on the effects of traffic-

related contamination on motorway tollgate workers indicated an alteration in semen quality 

parameters to some extent compared to control, i.e., nonexposed to traffic-connected 

pollution. Still, the data on other male reproductive endpoints are scanty. Some data on the 

impact of traffic-related air pollution (TRAP) on pregnancy outcomes are accessible based on 

the studies mostly carried out in women residing close to the main road, which suggests the 

adverse impact of TRAP on pregnancy outcomes. The comprehensive data on drivers with 

reverence to professional driving i.e., long duration of sitting while driving and reproductive 

health, is scanty and needs more studies. The available information suggests that vehicular 

pollution might affect the semen quality and pregnancy outcome to some extent. At the same 

time, the impact on the other reproductive endpoints of both sexes is inconsistent, and 
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additional data is needed to conclude these aspects of human reproduction. Further, there is 

a need to adopt better efficient fuel engines to reduce TRAPs or use alternate technology or 

fuel to petrol/diesel. 

Keywords  

Road traffic pollution; reproductive health; reproductive hormones; scrotal temperature; 

semen quality; sitting posture; pregnancy outcome 

 

1. Introduction 

Generally, motor vehicles emit numerous pollutants during operation, which could affect the 

quality of the surrounding air that the living beings inhale. The criteria contaminants emissions 

produced during fuel combustion by the motor vehicle consist of nitrogen oxides (NOx), volatile 

organic compounds (VOCs), carbon monoxide (CO), and particulate matter (PM) of size <10 microns 

(µm) and <2.5 µm and black carbon [1]. Motor vehicles are reported to be an essential source of PM 

(<2.5 µm in diameter), NO2, Polycyclic aromatic hydrocarbons (PAHs), and VOCs exposure [2]. 

Traffic-related air contamination is ubiquitous in cities and a critical public health issue resulting in 

premature mortality and the manifestation of various diseases. The importance and relevance of 

traffic-related air pollution (TRAP) continue to elevate with urbanization, fast population growth, 

and demand for motorized vehicles for travel and goods transport. Furthermore, the list of 

unfavorable health consequences related to TRAP exposure continues to grow, which comprises 

cognitive deterioration, neurodegenerative diseases, and several hostile metabolic disorders like 

diabetes and obesity [3]. A recent study showed that human health and environmental risks are 

growing following the manifestation of air pollution connected with vehicular and industrial 

emissions in which particulate matter (PM) is a significant component, and studies on the health 

impacts and mortality induced by PM showed a strong positive relationship amid fine and ultra-fine 

particles exposure and cardio-vascular, hypertension, obesity, type 2 diabetes mellitus, mortality, 

and cancer risks [4]. People working on roadsides or vehicular congested/traffic areas, such as toll 

gate operators, workers of roadside restaurants/hotels/motels, wayside shopkeepers and drivers, 

conductors, etc., are exposed to TRAP. Some of the vulnerable groups of society, i.e., children and 

pregnant women, are also exposed to TRAP as some of them reside in the vicinity of higher traffic 

areas. Exposure to traffic-related pollutants may affect the human health or even reproductive 

health of both sexes to some extent because TRAP contains several potential reproductive toxic 

components. 

A cross-sectional study examined the associations of a duration of driving concerning health 

behaviors and outcomes using data from the social, economic, and environmental factors and 

advised that a longer duration of driving was related to higher odds for smoking, inadequate physical 

activity, petite sleep, obesity, inferior physical or mental health [5]. Professional drivers with long 

periods of sitting position while driving for a long distance may be related to the hostile impact on 

the driver’s reproductive health. No systematic, comprehensive review is available on road traffic 

pollution, motor driving, and human reproductive health of both sexes and on pregnancy or 
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outcome. Thus, an effort has been made to provide a comprehensive overview of human 

reproduction and outcomes concerning motor vehicle-related pollution or associated variables. 

2. Materials and Methods 

The related literature on the review was collected through the internet using different keywords 

like motor vehicle emission, traffic-associated pollution or variables and reproductive health of men, 

women, semen quality, fertility, impact on pregnancy or outcome, menstruation cycle, libido, 

puberty, erectile dysfunction, reproductive hormones, preterm birth, spontaneous abortion, 

miscarriage, etc. which were associated with the theme of this overview by searching different 

websites i.e., Google, Google Scholar, PubMed, PubChem, etc. The data on the impact of traffic-

related pollution upon human reproduction were also collected from the people who resided nearer 

to the highways/ freeways or motor vehicular congested areas as they are subjected to higher doses 

of traffic-linked pollutants repeatedly for a longer duration of time by using review related different 

keywords. In addition, the impact of workers’ sitting posture or whole-body vibration (wbv) 

associated with driving a motor vehicle for a longer time on reproductive health was also collected. 

A total of eighty relevant articles were included in this manuscript. 

The data were presented into three broad sections 1) Road traffic-associated pollutants and male 

reproduction 2) Road traffic-associated pollutants and female reproduction and pregnancy outcome 

3) The Impact of professional motor driving variables on reproductive health. The data were further 

summarized in Table 1, Table 2 and Table 3 for quick understanding or appraisal. The flow diagram 

of data collection and outlines of the presentation of information in this MS are shown in Figure 1. 

A few papers on animal studies were also included in the absence or scanty clinical data. 

Table 1 Road traffic pollutants or driving profession and male reproduction. 

Sl No Exposure Effects Reference 

1 
Semen quality of 

tollgates workers. 

Sperm count, serum LH, FSH, & testosterone 

levels were in the normal range, while sperm 

motility, functional tests, and kinetics were lower 

in toll-workers.  

De Rosa et 

al. (2003) 

[6] 

2 

Semen quality of 

toll collectors and 

control. 

Abnormal sperm count, motility, and normal 

morphology significantly differ among two 

groups. 

Guvan et 

al. (2008) 

[7] 

3 

Sperm chromatin/ 

DNA integrity in 

tollgate workers & 

control 

Serum LH, FSH, & testosterone levels are in a 

normal range. Sperm concentration, total count, 

motility, and normal forms were notably lower 

and considerably higher % of sperm with 

damaged chromatin & DNA fragmentation in toll 

workers. 

Calogero et 

al. (2011) 

[8]  

4 

Semen quality of 

traffic police 

officers, Peru 

where leaded 

gasoline was in use 

Current PbB-related declines in semen parameter 

(sperm morphology, count & concentration), 

Sperm motility & viability differed significantly 

amid < or =40 μg/dL & >40 μg/dL of PbB groups.  

Eibenstein-

er et al. 

(2005) [9]  
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5 

Effect of gasoline 

emission, diesel 

exhaust, PM, heat, 

noise on 

reproduction of 

auto drivers.  

A noteworthy reduction in serum testosterone, 

elevation in cortisol level and more reproductive 

health problems (declined libido, erectile 

dysfunction, ejaculatory snags, infertility) noted in 

rickshaw drivers.  

Nabi et al. 

(2014) [10] 

6 

Housing distance 

to roadways, & 

semen quality. 

Not related to sperm features or serum 

reproductive hormones of men attending a 

fertility clinic.  

Nassan et 

al. (2018) 

[11]  

7 

Taxi drivers 

compared to the 

controls 

A significantly lower normal sperm (45.8% vs. 

64.0%) in driver. Other parameters did not differ. 

Subjects with poor semen quality showed longer 

TTP. 

Figà-

Talamanca 

et al. 

(1996) [12] 

8 

Infertile auto-

mobile drivers & 

infertile non-

drivers & normal. 

Frequency of abnormal semen quality higher in 

infertile drivers than infertile non-drivers & 

normal  men. Semen anomalies are higher in 

drivers with more than 8 yrs of experience. 

Zhao et al. 

(2003) [13] 

9 

Data on auto-

mobile exhaust on 

male reproductive 

function & allied 

proteins reviewed 

Hostile effects of VE on male reproduction by 

affecting organs wt., sperm quality, causing 

oxidative stress. VE causes noteworthy changes in 

patterns of protein expression, main components 

of spermatogenesis & synthesis of testosterone. 

Rengaraj et 

al. (2015) 

[14] 

PM-Particulate matter; PbB-Blood lead; Yrs-Years; Wby-Whole body vibration; VE-Vehicular 

exhaust; TTP-Time to pregnancy. 

Table 2 Road traffic-associated pollutants and female reproduction or outcome. 

Sl. No Exposure Effects Reference 

1 

Prenatal TRAP, & 

home environmental 

factors 

Both outdoor TRAP & indoor mold/ dampness 

play a role in PTB, & interaction in early 

pregnancy, raises PTB risk. 

Lu et al. (2019) 

[15]  

2 
Traffic-related air 

pollution & PTB 

Higher odds of PTB are noted in those exposed 

to highest quartile of each pollutant from 2nd 

trimester to end of pregnancy. Links sturdier 

those living in low socio-economic area. 

Padula et al. 

(2014) [16]  

3 

Residential exposure 

to local traffic 

pollution 

Higher risks of pre-eclampsia & PTB from 

maternal exposure to locally traffic-generated 

NOx & PM2.5. 

Wu et al. (2009) 

[17] 

4 

TRAPs exposure 

judged via ambient 

station (CO, NO, NO2, 

& NOx). 

Elevated risks for pre-eclampsia, PTB, very PTB 

with respect to exposures to traffic air 

pollutants. 

Wu et al. (2011) 

[18]  
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5 

Residence during 

pregnancy, and traffic 

density & mobility 

Risk for premature delivery with community 

factors (urban/ suburban, traffic density, travel 

to work in higher vehicle density area). 

Kahr et al. 

(2016) [19] 

6 
Traffic-related air 

toxins & PTB 

Odds of PTB elevated 6-21% per inter-quartile 

elevation in exposure to organic carbon, 

elemental carbon, benzene, diesel, biomass 

burning, ammonium nitrate PM2.5, & 30% per 

inter-quartile rise in PAHs. 

Wilhelm et al. 

(2011) [20] 

7 

Elevated exposure to 

traffic pollution in 

pregnancy 

Higher traffic pollution in pregnancy linked with 

pregnancy-induced hyper-tension. A 10 µg/m3 

elevation of NOx at home resulted an OR of 

1.17. The 2nd to 4th quartile of NOx exposure 

related with SGA birth, and a risk of 

spontaneous preterm delivery with higher 

levels of NOx. 

Olsson et al. 

(2015) [21] 

8 
Pregnancy outcome & 

fine particulate matter 

A significant link amid 10-μg/m3 elevation in 

PM2.5 with SGA birth & reduced birth wt. 

Stieb et al. 

(2016) [22] 

9 

Maternal residential 

exposure to TRAP 

(NO2) in pregnancy. 

Examined relations with SGA birth & fetal 

growth restriction as proportion of optimal 

birth wt. (POBW) below 10th percentile & TRAP 

exposure in mid to late pregnancy linked to SGA 

& low POBW. 

Pereira et al. 

(2012) [23]  

10 

Maternal exposure to 

TRAP & urban 

activities 

Enhance PM2.5 levels and PM2.5 absorbance 

related with lower term birth wt. 

Slama et al. 

(2007) [24]  

11 
Infants exposed to 

TRAP in early life 

Rapid postnatal weight gain in addition to 

reduced fetal growth. 

Fleisch et. al. 

(2015) [25]  

12 
Traffic related prenatal 

pollution & birth wt. 

Linked with LBW, most obvious with males born 

to obese mothers. 

Lakshmanan et 

al. (2015) [26] 

13 
Higher traffic-related 

pollution exposure 

Linked with higher cord blood leptin level & 

high molecular weight adiponectin. These 

adipokines related with more female infant wt. 

changes, which may have obesity risk. 

Alderete et al. 

(2018) [27] 

 14 

Maternal exposure to 

TRAP by home 

proximity to roadways 

Women residing within 250 m of roadway were 

at 3-5% more odds of LBW, PTB, & late PTB 

equated to women residing beyond 250 m. 

Miranda et al. 

(2013) [28] 

15 

Maternal exposure to 

traffic-linked air 

pollution 

PTB was significantly more in mothers lived 

within 500 m of freeway than living 500-1,500 

m away. 

Yang et al. 

(2003) [29] 

16 
Residential exposure 

to vehicular traffic 

Living within 50 m from a road with annual 

average daily traffic of 15,200 or more 

significantly linked with SAb. 

Green et al. 

(2009) [30] 
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17 

Links of stillbirth with 

placental abruption, 

placental insufficiency 

& exposure to TRAP. 

Mothers living within 50 m of a road had 60% 

higher odds of stillbirth related to placental 

abruption equated to mothers living more than 

200 m away. 

Butler et al. 

(2021) [31] 

18 

Traffic distance & 

number of roads 

around home. 

More freeways & main roads around home 

related to short gestation. No impacts on birth 

wt. length, head circumference. 

Barnett et al. 

(2011) [32] 

19 
Air pollution from road 

traffic 

Negatively affect fetal growth. Little evidence 

for traffic related noise impact on birth wt. 

Smith et al. 

(2017) [33]  

20 

Residential proximity 

to roadway, & fetal 

growth, placental DNA 

methylation 

Residence close to roadways related to lower 

fetal growth & placental epigenetic alterations. 

But epigenetic changes appear to be deficient 

to explain noted relation amid roadway 

proximity & fetal growth. 

Kingsley et al. 

(2016) [34]  

21 TRAP & pregnancy loss  
Related with pregnancy loss; sturdiest effects 

noted during 10th & 20 th gestational wks. 

Kioumourtzog -

lou et al. (2019) 

[35]  

22 

Residential traffic 

related exposure & 

pregnancy outcomes 

Mothers exposed to traffic related exposure 

had no higher risk of birth outcomes or 

pregnancy complications. 

van den 

Hooven et al. 

(2009) [36]  

23 
TRAP on birth wt. term 

low birth wt. & SGA 

No clear relations amid birth-weight-related 

outcomes & traffic-linked pollution. 

Kashima et al 

(2011) [37]  

24 

Maternal exposure to 

TRAP in pregnancy & 

PTB, fetal growth 

No evidence for a hostile effect of maternal 

exposure to TRAP on pregnancy & outcome i.e., 

PTB, SGA, term birth wt. 

Gehring et al. 

(2011) [38]  

25 

Role of high socio-

economic position 

(SEP) & higher 

vehicular traffic with 

respect to LBW 

Mothers with good SEP living in high vehicular 

area might not be exposed to higher air 

pollution. The protection against LBW occurring 

from a better SEP was stronger than effect of air 

pollution. 

Habermann & 

Gouveia (2014) 

[39] 

26 

Hydrocarbons i.e. 

benzene, toluene, 

ethylbenzene, m/p-

xylene, & o-xylene 

exposure from early 

pregnancy 

Negatively related to growth in biparietal 

diameter (BPD). Women those spent <2 hr/ day 

outdoor, stronger effect amid NO2 & head 

circumference during 12-20 wks & abdominal 

circumference, BPD, & fetal wt. in 20-32 wks. 

Concluded that TRAPs exposure in early 

pregnancy may affect fetal development. 

Aguilera et al. 

(2010) [40] 

27 

Residential proximity 

to major roadways & 

IVF outcome 

Lower probability of implantation & live birth 

after IVF. Live birth of women living ≥400 m 

from roadway was 46% compared to 33% living 

in <50 m. 

Gaskins et al. 

(2018) [41]  
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28 

PM2.5 exposure, traffic 

intensity, distance to 

major roadway and 

fertility-assisted births 

Not found strong significant adverse link 

between traffic-connected air pollution 

exposure and fertility-assisted births. Studies in 

highly exposed study areas are needed to draw 

inferences. 

Thampy and 

Vieira (2023) 

[42]  

29 

Traffic metrics & 

pubertal onset (stage 

2 or higher for breast 

or pubic hair 

development) [B2+ 

and PH2+]. 

Puberty onset 10.3 yrs for B2+ & 10.9 yrs for 

PH2+. Girls in highest quintile of either 

distance-weighted traffic density, annual mean 

daily traffic, or traffic density reached PH2+ 

earlier than girls with lowest quintile. 

McGuinn et al. 

(2016) [43]  

30 

Association amid TAPE 

& fertility rate (live 

births/1000 women) 

A significant reduction of fertility rates with an 

elevation in traffic related air pollution, mainly 

coarse fraction of PM. 

Nieuwenhuijsen 

et al. (2014) 

[44]  

31 
Fecundability ratios & 

residence from road 

Fecundability ratios of women lived <50 m 

equated to ≥400 m from road were 0.88. 

Wesselink et al. 

(2020) [45] 

32 

Prenatal exposure to 

traffic & ambient 

particulate matter 

with neonatal 

anthropo-metric 

measurements 

(NAPM). 

High exposure to PM2.5 & PM10 linked with 

lower birth wt. (BW) & birth length (BL). Similar 

outcomes for street length in a 100 m around 

maternal home with BW & BL. More distance to 

traffic linked with higher BW & BL. More 

distance of residence to traffic, ring roads, bus 

terminal, linked with more head circumference. 

Moghaddam 

Hosseini et al. 

(2022) [46] 

33 

Reviewed data on 

traffic related metrics 

& birth outcome 

The odds ratio for SGA birth related with per 

500 m decline in the distance to roads was 1.01. 

Analysis showed a significant link amid traffic 

density and term LBW babies. 

Wang et al. 

(2020) [47]  

34 
Higher exposure to 

TRAP in pregnancy 

Related with enhanced risk of pre-eclampsia. 

Impact was highest with higher exposures in 

third trimester and among younger & older 

women, aboriginal women, and diabetic 

women. 

Pereira et al. 

(2013) [48] 

35 

Miscarriages in 

women with vehicle 

traffic air pollution. 

The miscarriage prevalence was 15.83% in the 

higher exposure zone and 6.11% in the lower 

exposure region. 

Silva et al. 

(2022) [49]  

FR-Fecundability ratios; IVF-In Vitro Fertilization; m-meter; SGA-Small for Gestation Age; TRAP-

Traffic-related air pollution; Wt-Weight; PM-Particulate matter. 

Table 3 Impact of professional motor driving variables on reproductive health.  

Sl. No Exposure Effects Reference 

1 
Prolonged urban 

driving 

A risk features for hostile sperm quality, mainly 

sperm morphology, but further confirmation is 

needed. 

Figà-

Talamanca 
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et al.(1996) 

[12]  

2 
Duration of sitting 

while working 

Positively related to daytime higher scrotal 

temperatures, which was negatively relates with 

semen quality. But presumed negative 

correlation amid sitting duration with semen 

quality was not shown. However, fertility 

parameters of drivers with longer periods of 

sitting were impaired, mostly of vans, trucks, 

industrial machinery drivers. 

Jung and 

Schuppe 

(2007) [50] 

3 

Relationship amid 

male’ work-related 

heat exposure & time 

to pregnancy (TTP) 

TTP for the subcategories 'exposure to heat' & 

'professional driving >3 h/day' was substantially 

more than controls. 

Thonneau 

et al. 

(1997) [51] 

4 

Impact of long-

duration of driving on 

spermiogenesis 

Pathospermia is substantially more in drivers 

equated to other professionals. Impairment of 

spermiogenesis was lesser in car drivers but 

more in agricultural-industrial hard machinery 

drivers. 

Sas and 

Szollosi 

(1979) [52] 

5 

Reviewed data on 

long-term whole-body 

vibration (wbv) & 

female reproduction. 

A long-term wbv can possibly impact 

pathogenesis of female reproductive health 

(menstrual disturbances, etc.) & pregnancy 

(abortions, stillbirths) disorders. 

Seidel 

(1993) [53] 

6 

Reviewed data on the 

effects of Wbv on the 

driver’s health 

A few reports existed on the hostile effects of 

wbv on female reproduction, fetal health, and 

even lesser reports on male reproduction. 

Joubert 

(2009) [54] 

7 

Pregnancy problems 

in higher and lower 

wbv exposure groups 

More risk of pregnancy complications in highest 

wbv group, compared with lowest wbv group. 

The adjusted ORs were 1.76, 1.55 & 1.62 for pre-

eclampsia, gestational hypertension, gestational 

diabetes, respectively. 

Skröder et 

al. (2020) 

[55] 

8 

Examined the effect 

of wbv exposure on 

sperm quality. 

A statistically significant difference in total 

sperm count, progressive, non-progressive, total 

motility was observed among the taxi drivers 

and the office employees. Difficult to draw firm 

conclusions about the effects of wbv exposure 

on semen quality as several confounding factors 

are also involved. 

Zarei et al. 

(2022) [56] 

9 

Male-mediated 

outcome in wives of 

males exposed to 

traffic pollutants 

There is a significant elevation in neonatal 

deaths & abortions in the spouses of traffic 

police & a decline in live birth. 

Sree Devi 

et al. 

(2006) [57]  

TTP-Time to pregnancy; Wbv-Whole body vibration. 



Adv Environ Eng Res 2024; 5(1), doi:10.21926/aeer.2401004 
 

Page 9/23 

 

Figure 1 Flow diagram of literature collection and presentation on road traffic pollution, 

motor driving occupation, and reproductive health. 

3. Results and Discussion 

People working or residing in traffic-congested areas or near key highways/ motorways are 

chronically exposed to travel-connected organic and inorganic pollutants. Traffic congestion 

increases the toxins in the surrounding environment. It degrades the adjoining air quality, and data 

showed higher morbidity and mortality of drivers, travelers, and persons residing close to roadways. 

Human health risks linked with traffic congestion must be examined regarding travel duration, rush-

hour duration, congestion-specific emissions from automobile vehicles, etc. [58]. A higher 

manifestation of central nervous system ailments (headaches, irritability, anxiety, unusual 

tiredness), irritation of mucous membranes (nasal congestion, eye irritation, dry throat), and 

musculoskeletal complications (back and joint pains) were noted among highway toll booth workers. 

These signs are contemplative of the severe irritant and central nervous system effects of exposure 

to motor vehicle exhaust, and the musculoskeletal complaints are likely due to the cause of bending, 

reaching, and leaning outside of the toll booth cubicle regularly during working [59]. 

Air pollutants emitted from automobile vehicles are higher at locations closer to major roads/ 

highways/congested areas, etc. People who are living, working, or attending school adjacent to 

significant roads seem to have elevated health problems like asthma, cardiovascular illness, 

impaired lung growth among children, pre-term and low-birth-weight babies, premature death, and 

childhood leukemia (US, EPA) [60]. It is rational to consider that road traffic pollution might have a 

hostile influence on reproduction because motor vehicle driving is associated with the emission of 

several toxins, and some of them are reported to have reproductive toxic potential. 
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3.1 Road Traffic Associated Pollutants and Male Reproduction 

A few published reports are available on road traffic-associated toxins exposure on male 

reproduction, especially on semen quality, reproductive hormone levels, etc. (Table 1). However, 

data on erectile dysfunction, libido, etc., on human male reproduction with reverence to TRAP 

exposure are not available or scanty. A recent study assessed the impact of gasoline vehicle exhaust 

(VE) on the function of penile erectile in rat models. The results indicated that VE exposure induces 

a significant decline in erectile function, as assessed by the measurement of intra-cavernous 

pressure. They observed notable elevations of serum inflammatory factors, reduction in total lung 

capability and chord compliance, thickened alveoli septum, ruined alveoli, induced pulmonary 

fibrosis, and down-regulation of the messenger RNA and protein expression of endothelial and 

neuronal nitric oxide synthase in the penile tissue of VE exposed rats compared to control [61]. 

Another study investigated the impact of fine particulate matter (PM2.5) on the erectile function of 

rats and noted that penile erection was impaired by fine particulate matter [62]. However, clinical 

data with regards to the VE exposure on libido or erectile function, etc., are not available or scanty, 

and even data on animal models are insufficient. Tallon et al. explored an association between ED 

and air pollution in older men. They found an association between PM2.5, NO2, and O3 exposures 

and odds of developing ED, which was statistically insignificant, even though exposures to each 

pollutant were consistently connected with higher odds of developing ED and more data is needed 

on this aspect [63]. 

Reports are available on the influence of traffic-related pollutants on the health of Tollgates 

workers, including a few reports on the reproductive health of tollgate employees. Tollgate workers 

are exposed to traffic automobile-linked toxins while working at tollgate. The exposure intensity to 

traffic-related toxins depends upon the number of vehicles passed through and the duration of the 

tollgate workers' working hours. A study examined the semen characteristic of tollgates workers  

compared to age-matched control and found that sperm count, serum luteinizing hormone (LH), 

follicle-stimulating hormone (FSH), and testosterone concentrations were in normal range in both 

groups. Meanwhile, sperm motility, forward progression, functional tests, and kinetics were 

considerably lower in tollgate workers. Among tollgate personnel with below normal sperm motility, 

methemoglobin was inversely related to viability, motility, hypo-osmotic swelling, the acridine 

orange, and the cervical mucus penetration evaluations tests, etc. and blood Pb level were 

negatively linked with sperm viability and count. They concluded that blood methemoglobin and Pb 

levels were adversely linked with sperm quality, which indicates that nitrogen oxide (NO) and Pb 

might affect semen quality [6]. Another study investigated the impacts of traffic contaminants, 

mainly diesel exhaust, on the semen quality of toll workers and office employees (control). The 

abnormal sperm number and motility significantly differed among the two groups. Similarly, the 

number of normal morphological sperms was substantially lower in the exposed group [7]. 

Furthermore, the impacts of traffic contaminants on sperm chromatin/DNA integrity in tollgates 

and unexposed workers were evaluated. Serum concentrations of FSH, LH, and testosterone were 

in the normal range in both control and tollgate workers. Sperm concentration, count, total and 

progressive motility, and standard sperms were substantially lower in tollgate workers. Tollgate 

employees had a considerably higher fraction of sperm with deteriorated chromatin and DNA 

disintegration. This showed that exposure to car exhaust has a genotoxic impact on spermatozoa 

and might potentially have a hostile effect on offspring health [8]. Furthermore, a study examined 
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exposure to Pb and semen characteristics of traffic police personnel of Peru, where leaded petrol 

was in use, and the mean PbB level was seen to be 48.5 µg/dL.  The current PbB level was associated 

with the deterioration of semen quality parameters (sperm morphology, concentration, and total 

count), while  sperm viability and motility varied significantly amid the < or =40 µg/dL and >40 µg/dL 

PbB categories [9]. Furthermore, Nabi et al. examined the effects of gasoline emission, diesel 

exhaust, particulate matter, heat, and noise on the reproductive well-being of auto-rickshaw drivers. 

They observed a noteworthy reduction in serum testosterone, elevation in cortisol level, and more 

reproductive health complications (declined libido, erectile dysfunction, ejaculatory snags, infertility) 

in rickshaw drivers than in control [10]. An association of residential closeness to vital roads, as a 

proxy for TRAP exposures, with reverence to sperm characteristics and reproductive hormones, was 

also examined. It was found that it was not related to the deterioration of sperm characteristics, 

serum reproductive hormone levels among men attending the clinic [11]. However, additional data 

are needed with reference to the distance of residence from the motorway and the semen quality 

of inhabitants.  

A few reports on professional motor driving and reproductive health are accessible. A study 

showed that taxi drivers equated to the controls, had a substantially lower occurrence of standard 

forms of sperms (45.8% vs. 64.0%). But other sperm parameters did not vary considerably among 

the two groups. Among the lifestyle factors, smoking was related to inferior sperm morphology. 

Subjects with low semen quality were more frequently exhibited to be associated with a longer time 

to pregnancy (TTP) [12]. Furthermore, the abnormal semen characteristics in infertile automobile 

drivers were significantly more compared to infertile non-drivers and ordinary men. Moreover, 

semen anomalies were considerably more common among drivers with more than 8 years of driving 

experience than <8 years of experience. They inferred that the driving profession can produce 

abnormal semen quality [13]. In addition, the data on the impacts of automobile exhaust exposure 

on male reproductive function and allied proteins were reviewed and stated that VE might cause 

hostile impacts on male reproduction by affecting organs' weight, lowering sperm quality, and 

causing oxidative stress. Notably, motor VE exposure causes noteworthy alterations in the patterns 

of protein expression, which are the main components of spermatogenesis and synthesis of 

testosterone [14]. 

An earlier study assessed the effect of working posture, nitrogen oxide exposure on semen 

quality. Substantially inferior sperm motility was observed in workers exposed to NO2 than control. 

Among the workers with the mandatory requirement of sitting working posture, low sperm motility 

was found compared to the workforce adopting free working posture. Variations in sperm 

characteristic were stronger when chemical and postural factors were combined. The study 

established a harmful effect of NO2 as an indicator of traffic contaminants and suggested the 

probable interaction between chemical exposure and obligated sitting postural in the occurrence of 

hostile sperm motility [64]. Furthermore, the long duration of driving posture might raise the scrotal 

temperature. A study was carried out to monitor the scrotal temperature while driving a car, and a 

significant scrotal temperature elevation was observed after 2 hours of driving [65]. These working 

conditions i.e., more time to sit for driving and related heat in the pelvic region, might be linked 

with deterioration of semen quality. Thus, a few minutes of rest in between driving might be 

beneficial to combat these factors. Moreover, De Fleurian et al. investigated the relationship 

between self-reported physical or chemical work-related exposures and semen quality and reported 

that physical factors, such as mechanical vibrations, were associated with oligospermia and terato-
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spermia and excess heat and extended periods of sitting duration were related with impaired 

motility [66]. 

The accessible clinical data on male reproduction, especially on reproductive hormone, semen 

quality, and traffic-associated pollutants, on tollgate workers indicated that exposure to Traffic 

Associated Pollutants Exposure (TAPE) might affect sperm quality to some extent, and data on other 

male reproductive endpoints are scanty or not available or inconsistent. Studies on professional 

drivers with reverence to the profession on reproductive health are inadequate and need more data. 

3.2 Road Traffic Linked Pollutants and Female Reproduction or Pregnancy Outcome 

The data pertaining to the effects of Traffic Associated Pollutants Exposure (TAPE) are less 

documented on female reproduction. No comprehensive study can be located among female 

workers/personnel who were directly exposed to TAPE occupationally while working on highways/ 

motorways/traffic-congested areas to recognize the impact of TAPE on menstruation cycle, 

menarche age, hormonal changes, ovarian function, the occurrence of menopause, etc. However, 

reasonable clinical data are accessible on the influence of TAPE on pregnancy and its outcome, 

especially in females residing in traffic/roadways congested areas or inhabiting adjacent to key 

traffic areas. Earlier, an association between TAPE and humans’ fertility rates was studied, and a 

significant reduction in fertility rates was noted with an elevation of TRAP concentrations, especially 

for the coarse portion of particulate matter [44]. 

Furthermore, a study investigated perturbations of the maternal serum metabolome with 

respect to traffic-related air pollution exposure during pregnancy. The metabolomic characteristics 

and pathways affected by the TRAP exposure suggested that maternal exposure to TRAP in 

pregnancy causes oxidative stress and affects inflammation pathways, which are implicated in 

pregnancy complications and hostile outcomes [67]. Further, a study assessed relationships amid 

prenatal ambient air pollution, traffic-related exposure, and baby weight and adiposity. A limited 

sign of association was found amid prenatal traffic or ambient air contamination exposure with baby 

body configuration.  While, a suggestive relationship was noted between prenatal exposure to 

ozone and initial postnatal variations in body configuration, which is worth further investigation [68]. 

The impact of air contamination on the span of the menstrual cycle and its stages (follicular and 

luteal) was evaluated. Municipal data was utilized to assess air pollution exposure during the 

menstrual cycle, and critical factor analyzed were group pollutants (PM10, SO2, CO, and NOx). They 

stated that CO and NOx analyzed either separately or combined as a traffic emission were not 

connected with alteration of menstrual cycle length or cycle phases. Luteal phase lessening might 

be resulted from exposure to fossil fuel combustion [69]. Further, a study analyzed traffic-related 

metrics data and pubertal commencement (defined as stage 2 or above for breast or pubic hair 

growth) [B2+ and PH2+]. The commencement of median age was 10.3 years (yrs) for B2+ and 10.9 

yrs for PH2+. Girls in the maximum quintile of either distance-weighted traffic intensity, a yearly 

average of daily traffic, and/or traffic intensity attained PH2+ earlier than girls of the lowermost 

quintile. They concluded that girls with higher exposure touched one pubertal landmark a few 

months prior than those with lower exposer [43]. 

A few reports exist on TRAPs exposure and preterm birth (PTB). The risk of PTB from prenatal 

TRAP exposure and household environmental factors in pregnancy indicated that both traffic-linked 

air contaminant and indoor mold/humid environments play a crucial role in the occurrence of PTB, 
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and interaction of these during early pregnancy elevates the risk of PTB considerably [15]. An 

elevated odds of early PTB were also observed in women who were exposed to the highest quartile 

of each TRAP contaminant from the 2nd trimester of pregnancy to the culmination of pregnancy. 

Associations were much more robust in mothers inhabiting low socioeconomic status zones [16]. 

Moreover, a study scrutinized the impacts of exposure to local traffic air contamination on pre-

eclampsia, PTB, and a higher risk of pre-eclampsia, PTB, was observed from maternal exposure to 

traffic-generated NOx and PM2.5 [17]. Elevated risks for pre-eclampsia, PTB, and very PTB were also 

reported from maternal exposures to TRAPs as assessed at ambient stations (CO, NO, NO2, and NOx). 

Furthermore, elevated PTB risk and very PTB were positively related to PM10 and PM2.5 air 

contamination exposure estimated at ambient stations [18]. They concluded that TRAP was 

associated with adverse reproductive outcomes irrespective of the exposure assessment method 

was utilized. 

Furthermore, a geospatial analysis was conducted to find out whether home during pregnancy, 

concerning traffic density and mobility or movement in urban or suburban area, might be a risk issue 

for PTB and suggested that community-related risk factors (urban/suburban location, traffic density, 

and traveling to work in high-vehicle density area) might be a risk factor for PTB [19]. Furthermore, 

a study investigated the role of traffic-related air toxin and PTB. Odds of PTB was augmented to 6-

21% per inter-quartile range elevation of TRAP during whole pregnancy exposure to organic carbon, 

elemental carbon, benzene, and diesel, biomass burning, and ammonium nitrate PM2.5, and 30% 

per inter-quartile elevation in PAHs. The analyses provided additional evidence of TRAPs exposure 

and risk of PTB and stated that PAHs is a pollutant of concern and should be focus for future studies 

[20]. 

An association between elevated traffic-connected pollution exposure in pregnancy and 

pregnancy-related hypertensive disorders was reported, and a 10 µg/m3 elevation in mean level of 

NOx in pregnancy at home resulted in an OR of 1.17. The 2nd to 4th quartile of NOx exposure were 

related with an elevated risk for small for gestation age (SGA) birth and a tendency of a risk of 

spontaneous preterm delivery with respect to higher levels of NOx [21]. A Canadian study included 

~3 million births and found a significant relationship between a 10-μg/m3 elevation in PM2.5 with 

SGA birth and reduced term birth weight, providing evidence of PM2.5 exposure and hostile 

pregnancy outcomes [22]. A study assessed maternal housing exposure to a marker of TRAP (NO2) 

during pregnancy and birth outcome. Logistic regression was used to examine the association for 

SGA birth and fetal growth restriction as a proportion of optimal birth weight (POBW) lower than 

the 10th percentile level and stated that exposure to TRAP during mid to late pregnancy was related 

to an SGA birth and low POBW babies [23]. Furthermore, elevated exposure to TRAP in pregnancy 

was linked with an enhanced risk of pre-eclampsia. The impact dimensions were highest with higher 

exposures to TRAP in the third trimester of pregnancy and among younger and older women, 

aboriginal women, and diabetic women [48]. 

Traffic-related pollution exposure may also be associated with the birth weight of the offspring. 

The impact of maternal exposure to air contaminants owing to road traffic and metropolitan 

activities on term birth weight indicated that elevation in PM2.5 concentrations and absorbance 

were related to the deterioration of the offspring’s term birth weight [24]. Moreover, a study 

revealed that infants exposed to higher traffic-related contamination in early life showed speedy 

postnatal weight gain and reduced fetal growth [25]. Furthermore, a study examined links between 

prenatal exposure to air pollution and birth weight with reverence to offspring sex, maternal BMI 
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and stated a relationship amid prenatal exposure to TRAP and shortened birth weight, which were 

apparent in males of obese mothers [26]. Also, a higher TRAP exposure was related with an 

elevation of cord blood leptin level and a higher molecular weight of adiponectin. These adipokines 

were linked with higher infant weight changes in female babies, which might have consequences of 

future obesity risk [27]. Recently, prenatal exposure to traffic and ambient particulate matter 

indicators on neonatal anthropo-metric measurements (NAPM) was studied. The data exhibited 

that considerable exposure to PM2.5 and PM10 was considerably connected with reduced birth 

weight (BW) and birth length (BL). Similar outcomes were noted for total street distance in a 100 m 

zone across a maternal home for BW and BL. More distance to heavy traffic was substantially 

connected with higher BW and BL. The elevation in the distance from residence to heavy traffic, ring 

roads, bus terminals, and transportation was related to higher head circumference [46]. 

Furthermore, Wang et al. reviewed data on traffic-related metrics on birth outcomes. The odds ratio 

for the change in SGA birth was related to the per 500 m decline in the distance to roads was 1.01, 

and further analyses showed a significant positive relationship amid traffic density and term low 

birth weight babies [47]. 

Recently, Zhao et al. examined the impact of prenatal fine particulate matter (PM2.5) exposure 

on fetal growth and the underlying placental epigenetic mechanism in Chinese women. Increased 

PM2.5 exposure was significantly linked with a reduced biparietal diameter (BPD), head 

circumference (HC), femur length (FL), and abdominal circumference in the 2nd trimester and birth 

length. Prenatal PM2.5 exposure may also cause undesirable impacts on fetal growth by altering 

placental DNA methylation [70]. Furthermore, first trimester and entire pregnancy PM2.5 levels were 

significantly related to the risk of elevated Intrauterine Fetal Death (IUFD) risk among Jewish women. 

In a multi-variable model, for every 10 μg/m3 unit increase in PM2.5 exposure, the risk for IUFD 

increases by 2.98 and the 3.61 during the first trimester and the entire pregnancy, respectively [71]. 

Wang et al. stated that PM2.5 exposure can break the respiratory mucosal barrier and enter the 

human body, causing pathological effects on various body’ systems, and PM2.5 can accumulate in 

the reproductive organs through blood-testis, placental, epithelial, and other barriers. PM2.5 

exposure can disrupt hormone levels, ultimately affecting fertility. Also, oxidative stress, 

inflammation, apoptosis, and the breakdown of barrier structures contribute to reproductive 

toxicity [72]. 

It is rational to consider that closeness to significant roadways/traffic captures a variety of traffic-

linked air pollutants in addition to allied pollution such as traffic’ noise, work posture, long periods 

of sitting while driving etc., and drivers are subjected to chronic exposure to these pollutants/factors. 

An earlier study categorized maternal TRAP exposure in pregnancy using housing proximity to  vital 

roadways. It noted that women inhabiting within 250 meters of a key road were at 3-5% elevated 

odds of low birth weight (LBW), PTB, and late PTB, which was significant compared to women 

inhabiting beyond 250 meters of roadways. They stated that road proximity represents a straight 

forward approach to maternal risk estimation related to traffic-related pollution [28]. PTB babies 

were substantially higher in mothers residing within 500 meters of the freeway than mothers living 

over 500-1,500 meters from the highway [29]. Furthermore, a study determined the impact of 

housing exposure related to vehicular traffic to spontaneous abortion (SAb). It stated that residing 

within 50 meters of the road with annual mean daily traffic of 15,200 or more vehicles was 

significantly related to the occurrence of SAb among African Americans and nonsmokers [30]. 
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A case-control study was carried out to assess the relationship between stillbirth and placental 

abruption, placental insufficiency, or maternal exposure to TRAP. No overall meaningful rise in the 

odds of placental-associated stillbirths was observed. However, mothers residing within 50 meters 

of a road had 60% elevated odds of stillbirth related to placental abruption, equated to mothers 

living more than 200 meters away from roadways. This indicative finding might be imprecise owing 

to the lower number of subjects in the uppermost exposure group, and studies on placental 

abruption with more precise exposure assessments are required [31]. An earlier study examined 

the two measures of traffic: 1) residential distance to adjacent road and 2) number of roads around 

the home. More freeways and key roads closer to the home were related to a shorter gestation 

period, while no adverse effects were observed on birth length, weight, and head circumference. 

Furthermore, the adverse impacts on gestation were noted mainly due to vital roads within 400 

meters of the residence. For each of the 10 additional extra vital roads within 400 meters of the 

residence, gestation time declined by 1.1%. They concluded that the observed effect due to the 

chemical toxins in traffic contaminants or disturbed sleep owed to traffic noise [32]. Furthermore, 

a study advised that air contamination from road transport in London was related to a negative 

impact on fetal growth. However, little indication of an independent exposure-effect relationship 

between traffic-linked noise contamination and birth weight was observed [33]. An association 

between residential closeness to  main roadways and fetal development, placental DNA methylation 

was studied, and it was stated that residing adjacent to key roadways is linked to lower fetal 

development and a significant placental epigenetic alteration. However, the noted epigenetic 

variations appear to be inadequate to explain the observed relationship amid closeness to roadways 

and fetal growth [34]. 

Furthermore, a report indicated that air pollution is hazardous to pregnant women and newborns, 

and several of them are exposed to higher doses of traffic-related pollutants in urban areas. Such 

exposure can cause the occurrence of LBW babies and hostile effects like respiratory ailments and 

premature death [73]. Another study analyzed the association between air pollution exposure and 

pregnancy loss during different gestation periods. The data obtained, with striking similarity at two 

independent locations, suggest that higher traffic-connected air pollution is related to more risk of 

pregnancy loss, with the highest risk between the 10th to 20th weeks of gestation [35]. 

A few studies reported no significant impact of TAPE on birth outcome parameters. In a study, 

an association between housing proximity to traffic and pregnancy outcomes was investigated, and 

it was observed that mothers exposed to the proximity of housing to traffic had no more risk of 

hostile birth outcomes or pregnancy complications [36]. A study evaluated the relationship of air 

pollution with birth weight, term low birth weight, and SGA birth. They did not observe a clear 

association between birth-weight-related outcomes and the three markers of traffic-linked air 

pollution [37]. In addition, the effect of maternal TRAP exposure during different periods of 

pregnancy on PTB, fetal growth was evaluated, and there was no sign of a harmful effect of maternal 

TRAP exposure during pregnancy on PTB, SGA birth, and term birth weight [38]. Furthermore, the 

impact of higher socioeconomic position and more vehicular traffic concerning LBW was studied, 

and it was stated that mothers with privileged socioeconomic position (SEP), even though they 

inhabit in higher traffic areas, might not be exposed to higher air pollution. It can be noted that the 

defense against LBW is occurring from a superior SEP, which was stronger than the consequence of 

air pollution, and the pollution exposure level may not be adequate to elevate the hazard of LBW 

babies [39]. Exposure to benzene, ethylbenzene, toluene, m/p-xylene, and o-xylene (BTEX) from 
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early pregnancy was adversely related with growth in biparietal diameter (BPD). The air 

contamination impacted no other fetal developmental parameters during pregnancy. When looking 

at women who spent <2 hr/day at nonresidential sites, the impact was more vital for an association 

amid NO2 and head circumference during 12-20 weeks and growth in abdominal circumference, 

BPD, and estimated fetal weight during 20-32 weeks of gestation. They concluded that data support 

the impact of TRAPs exposure in early pregnancy on fetal development during mid-pregnancy [40]. 

A recent report indicated that fecundability ratios (FR) of women residing <50 meters equated 

to those living ≥400 meters away from the major road were 0.88 in United States. The relationship 

in Canadian women was also similar but less precise (FR = 0.93). Likewise, distance of main roads 

inside buffers of 50 and 100 meters was related to lesser fecundability in both countries. They 

concluded that TRAP or other adjacent-road exposures might negatively affect fecundability [45]. 

Furthermore, studies on exposure to TRAPs advise a risk for undesirable birth outcomes. Still, 

additional studies are required to estimate the exposure more precisely in terms of both pollution 

components and timing of exposure [74]. Very recently, a cross-sectional study was conducted to 

evaluate the occurrence of miscarriages in women belonging to high and low vehicular traffic air 

pollution. The miscarriage prevalence was 15.83% in the higher vehicle traffic air pollution exposure 

zone, while 6.11% was in the low pollution exposure region [49]. 

In addition, exposure to TAPE might affect the assisted reproductive technique (ART) related to 

pregnancy or its outcome, but the data remains scanty on this issue. An article reported that 

residence close to key roadways was significantly connected with a lower likelihood of occurrence 

of implantation and live birth after IVF treatment. The adjusted % of IVF cycles ensuing to live birth 

for women residing ≥400 meters away from a main roadway was 46%, equating to 33% for women 

residing <50 meters from roadways. A suggestive relationship existed between living near main 

roadways, marginally higher estradiol concentrations, and reduced endometrial thickness. They 

concluded that lower residential nearness to main roads was linked to reduced manifestation of live 

births following IVF treatment [41]. Additional studies are required on this issue. Later, they 

assessed whether folate consumption altered the relationship between TRAP exposure and live 

births among women undergoing ART procedures. They also stated that supplementary folate 

consumption significantly changed the relationship between exposure to NO2 and live birth. Higher 

folate consumption might defend against the hostile reproductive outcome of traffic-related air 

pollution [75]. A recent study assessed the relationship between TRAP exposure and fertility-assisted 

childbirth. They investigated PM2.5 exposure, traffic intensity, and distance to a major roadway and 

fertility-assisted births. They found no significant solid adverse association between traffic-

connected air pollution exposure and fertility-assisted births. Further studies in more highly exposed 

study areas are needed to draw inferences [42]. 

3.3 Impact of Professional Motor Driving Variables on Reproductive Health 

A longer duration of sitting while driving for a long distance might be related to the generation 

of excess heat in the pelvic region, which may have a hostile impact on reproductive health. 

However, data on this issue of human reproduction are not available or are very scanty. An earlier 

study mentioned that prolonged urban driving might be a risk feature for hostile sperm quality, 

particularly sperm morphology, but the finding requires further confirmation [12]. Furthermore, the 

duration of sitting during work was reported to be positively related to daytime higher scrotal 
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temperatures, which was negatively associated with semen characteristics. However, the presumed 

negative correlation between sitting duration and semen quality was not shown in the accessible 

studies. Nevertheless, they mentioned that the fertility parameters of drivers with more extended 

periods of sitting, mostly vans, trucks, and industrial heavy machinery drivers, were predominantly 

impaired [50] . Also, a relationship between male work-related heat exposure and time to pregnancy 

(TTP) was investigated. The TTP for the subcategories 'exposure to heat' and 'professional driver >3 

h/day' was substantially more than controls [51]. Furthermore, a report indicated that scrotal 

temperature was significantly higher after two hours of driving posture than scrotal temperature 

while walking [65]. These data suggest that longer sitting time might be accountable for excessive 

heat generation, which may affect human reproduction, but the data is still needed to substantiate 

the reported observations. The impact of long-duration driving on spermiogenesis was examined. 

Pathospermia was substantially more frequent among drivers than among other professionals, 

which was duration dependent. The impairment of spermiogenesis was lesser in car drivers but 

more in agricultural-industrial hard machinery-farm equipment drivers [52]. 

In addition, drivers are subjected to whole-body vibrations (wbv) while driving. An earlier review 

reported that long-term wbv exposure could probably contribute to the pathogenesis of female 

reproductive disorders (menstrual disturbances, etc.) and pregnancy disorders (abortions, stillbirths) 

[53]. Later, a review on the effects of wbv on the health of drivers stated that only a few reports 

existed on the hostile impacts of wbv on female reproduction and fetal health, and fewer reports 

existed on male reproduction [54]. Recently, Skröder et al. reported an elevated risk of pregnancy 

complications in the highest wbv exposure group, compared with the lowest wbv exposure group. 

The adjusted ORs were found to be 1.76, 1.55, and 1.62 for pre-eclampsia, gestational hypertension, 

and gestational diabetes, respectively [55]. Furthermore, a study examined the effect of wbv 

exposure on sperm quality. A statistically significant difference in total sperm count, progressive, 

non-progressive, and total motility was observed among the taxi drivers and the office employees. 

According to the uni-variate analysis of variance, exposure to wbv had a hostile effect on sperm 

parameters. It is difficult to draw firm conclusions about the effects of wbv exposure on semen 

quality as several confounding factors are also involved [56]. A recent study examined the impact 

of wbv on reproductive health in a rat model. WBV exposure caused a significant reduction in 

developing follicles and a decline in circulating estradiol levels, ovarian luteinizing hormone receptor 

protein levels, and marked changes in transcript levels, cell cycle, and steroidogenesis. In males, 

wbv resulted in a significant decrease in spermatids and circulating prolactin levels, elevation in 

testosterone levels, and marked changes in levels of transcripts related to oxidative stress, 

inflammation, and factors involved in regulating the cell cycle [76]. 

Telomere length might be considered a molecular indicator of spermatogenesis and sperm 

quality linked with male fertility potential. A few promising evidence are also accessible for oocyte, 

female fertility, and embryo quality. Telomere length might have a prognostic potential in the future 

for couple infertility, mainly to choose the best germ cells with the highest fertilization potential 

[77]. Furthermore, short telomere length results in meiotic arrest, segregation anomalies , and 

disjunction, which causes an elevation of aneuploid germ cells. In addition, reduced telomere length 

in men results in apoptosis of germ cells, while in women, it results in meiotic arrest [78]. Further, 

a short telomere length in sperm might be a contributing factor for male infertility, but 

comprehensive studies are desirable to prove the findings [79]. Furthermore, telomere attrition is 

reported to be fast in the early years of life, whereas during maturity, lifestyle factors slightly impact 
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telomere attrition. Hence, early life is vital for estimating telomere length (Bijnens et al.) [80]. Thus, 

telomere length in placental tissues and buccal cells in young adulthood w as examined to housing 

exposure to traffic-associated pollution. Maternal residential traffic-related exposure was linked 

inversely with telomere length at birth, and enhanced telomere reduction was observed in the initial 

two decades of life. Telomere status at birth and young adulthood was negatively significantly linked 

with residential traffic-linked exposure at the birthplace. While traffic exposure in adulthood was 

unrelated to telomere length [80]. It can be said from the information available that a reduction in 

telomere length may hurt fertility potential. Additional studies are desirable regarding shortening 

of telomere length by traffic-related exposure and infertility. 

In addition, a report on male-mediated hostile reproductive outcomes among wives of males 

exposed to traffic-related pollutants is also available, which showed a significant elevation in 

neonatal deaths and abortions in the spouses of traffic police and a decline in live births. The results 

indicated that exposure to VE induces adverse reproductive consequences in the spouses of traffic 

police personnel [57]. However, more studies are necessary on this facet of human reproduction to 

substantiate the findings. 

4. Conclusions 

Based upon the accessible information on the impact of TAPE on the human reproductive health 

of both sexes, pregnancy, or its outcome, one can infer that exposure to traffic-associated pollution 

might relate to deterioration of semen characteristics, pregnancy outcome to some extent and data 

on other reproductive outcome/endpoints to TAPE exposure are scanty or inconsistent. However, 

more data on the impact of TAPE on human reproduction and pregnancy outcomes are needed to 

demonstrate the reported findings with additional data. 
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