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Abstract: The first aim of this study was to investigate the relationship of increased emissions from diesel

#\22- https://orcid.org/0000-0002-6524-8088 vehicles with the ratios of chronic respiratory disease and cancer deaths. Secondly, this study aims to

- htps://orcid.org/0000-0002-7315-7741 |nve_st|gate the types of cancer (_1eat_hs associated with the increase in dles:el passenger cars. The fuel types and

engine types of cars in traffic since 2004 were obtained from national statistics data (TurkStat) and

Automotive Distributors and Mobility Association data. Chronic respiratory disease and cancer death rates

were calculated using the TurkStat data. Time-lag correlation analysis was examined to evaluate the

relationship between the increase in the number of diesel vehicles and deaths from diseases (5-year lag). The

increase in diesel vehicles correlated with deaths from colon (r: 0.81), pancreas (r: 0.83), rectum (r: 0.79),

*Corresponding author’s: bladder (r: 0.83), and skin (r: 0.59) cancers in males. For females, there was a correlation between the increase
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IX: omurgungor70@hotmail.com regulatory policies to mitigate these harmful effects. Promoting cleaner alternatives can be a supportive step
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Tiirkiye'de Dizel Ara¢c Emisyonlari ve Dizel Binek Ara¢ Tercihlerinin Kanser ve Kronik
Solunum Yolu Hastaligi Oliimleriyle Iliskisi: Ekolojik Bir Calisma

Oz: Ulastirma sektoriindeki artan taleplere yanit olarak dizel araglarin kullanmmu son 20 yilda hizla artmistir.
Dizel motorlar gesitli avantajlari nedeniyle binek otomobiller i¢in popiiler bir tercih haline gelmistir. Bu
¢aligmanin ilk amac dizel araglardan kaynaklanan artan emisyonlarin kronik solunum yolu hastalig1 ve kanser
6liim hizlariyla iligkisini arastirmaktir. ikinci olarak, bu calisma dizel binek otomobillerdeki artisla iliskili
kanser 6liim tiirlerini arastirmay1 amaglamaktadir. Trafikteki araglarin yakit tiirleri ve motor tiirleri 2004 y1lini
kapsayacak sekilde Tiirkiye Istatistik Kurumu (TUTK) verilerinden ve Otomotiv Distribiitdrleri ve Mobilite
Dernegi verilerinden elde edilmistir. Kronik solunum yolu hastahig1 ve kanser 6liim oranlart TUIK verileri
kullanilarak hesaplanmustir. Dizel ara¢ sayisindaki artis ile hastaliklardan kaynaklanan oliimler arasindaki
iligkiyi degerlendirmek i¢in time-lag korelasyon analizi yapilmistir. Time-lag semi-partial korelasyon testi
kullanilarak dizel arag tercihiyle iliskili kanser tiirlerinden kaynaklanan Sliimler analiz edilmistir. Dizel

*Sorumlu yazar: araglardaki artis erkeklerde kolon (r: 0.81), Ap‘a\nlg"eas. (r: 0.83), rektym (r: 0.79), mesane (r: 0.53) ve cilt (r:
Omiir GUNGOR 0.59) kanserlerinden kaynaklanan 6liimlerle iliskiliydi. Kadinlarda dizel araglardaki artig ile akciger ve girtlak
Saglik Bilimleri Universitesi, Adana Sehir (r: 0.73), kolon (r: 0.66), pankreas (r: 0.85), mesane (r: 0.66), meme (r: 0.85), uterus (r: 0.91) ve yumurtalik
Egitim ve Arastirma Hastanesi, Gogiis (r: 0.81) kanserlerinden kaynaklanan liimler arasinda bir iligki vardi. Dizel arag tercihindeki artig kadinlarda
Hastaliklart Anabilim Dali, Meslek akciger ve girtlak (r: 0.57), kolon (r: 0.59) ve mesane (r: 0.63) kanserlerinden kaynaklanan oliimlerle

Hastaliklar1 Bolimii, Yiregir, Adana.
Tirkiye
<1 omurgungor70@hotmail.com

iligkiliydi. Sonuglar, dizel ara¢ emisyonlarinin potansiyel halk saglig: etkisini ve bu zararl etkileri azaltmak
i¢in diizenleyici politikalara olan ihtiyac1 vurgulamaktadir. Daha temiz alternatifleri tesvik etmek, kansere
kars1 miicadelede destekleyici bir adim olabilir.

Anahtar kelimeler: Cevre, dizel maruziyeti, hava kirliligi, kanser.

INTRODUCTION et al, 2020). In the last two decades, significant
technological advances have been made to diesel engines

Diesel vehicles are widely used due to their used in automobiles. For this reason, diesel cars have

energy efficiency, durability, and low running costs (Drizik become popular given that they are more advantageous
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than gasoline cars, especially in terms of fuel economy.
Although economical, diesel engine exhaust is a source
that has significant effects on air pollution (Karthikeyan et
al., 2024). Diesel exhaust causes global warming and
climate change by releasing greenhouse gases that are
harmful to ecosystems, such as hydrocarbons, nitrogen
oxides, sulfur dioxide, and particulate matter (Candela et
al., 2024; Li et al., 2023). Nitrogen oxide reduces air
quality and has adverse effects on the respiratory tract.
Additionally, nitrogen oxide emissions contribute to ozone
formation (Pirhardi et al., 2024). The sulfur content in
diesel fuel causes sulfur dioxide emissions that contributes
to acid rain and damages the respiratory system (saini et
al., 2024). Particulate matter in diesel exhaust, especially
fine particles, cause respiratory tract irritation and reduced
respiratory capacity (Font et al., 2024; Sabanov et al.,
2024). Particularly, polycyclic aromatic hydrocarbons
from diesel exhaust have been implicated in cancer cases
(Li et al., 2024; Tian et al., 2024). Diesel emissions have
been designated as a group 1 -carcinogen by the
International Agency for Research on Cancer (IARC),
according to data regarding lung cancer (IARC, 2011).
Although the type of cancer most researched in relation to
diesel exhaust exposure is lung cancer, existing research
studies have shown associations and risk to many organ
cancers, such as bladder, pancreatic, and colon cancers
(Koutros et al., 2020; Fang et al., 2011; Sassano et al.,
2024). Almost all studies on diesel exhaust exposure and
its relationship with cancer have investigated occupational
effects and have been conducted on the working population
(Koutros et al., 2023). Despite posing significant health
risks for workers, diesel exhaust fumes from traffic
represent a major public health concern for the entire
society due to their contribution to air pollution. The aim
of this study was to examine the effect of increased diesel
engine emissions from road transportation on deaths from
chronic  respiratory airway disease and cancer.
Furthermore, we aimed to determine the types of cancers
correlated with the increasing adoption of cars with diesel
engines within the last 20 years.

MATERIAL AND METHOD

Study design and population: This ecological
study examined the effect of increased diesel emissions
from road transportation on public health in Tiirkiye. The
total number of road vehicles in traffic since 2004,
including heavy-duty diesel vehicles, motorcycles, special-
purpose vehicles, and road machinery was obtained from
the Turkish Statistical Institute (TurkStat) website
(TurkStat, 2023a). The number of automobiles and light
commercial vehicles and the distribution of cars registered
as traffic according to fuel type were obtained using

Automotive Distributors and Mobility Association data
(ODMD, 2024). The outcome variables were mortality
rates, obtained from the TurkStat website (TurkStat, 2022).
The death rate was calculated by dividing the number of
people who died from a type of cancer or respiratory
airway disease by the population in the same year,
separately for males and females per 100,000 people. Our
study encompassed the entire society, without making any
distinctions between age groups and examined the all-
country data without any geographical limitations, such as
a city or region. The first impact variable that may affect
deaths was all diesel vehicles among the road
transportation vehicles. The relationship between the
proportion of the total number of diesel vehicles among all
road transportation vehicles and death rates was examined.
Because the effects of traffic-related air pollution on
chronic diseases and cancers might appear after an
extended period, the calculations were calculated with a 5-
year shift. Since the majority of studies on diesel exposure
use a 5-year period, the same time lag was used in our study
(Mohner et al., 2017). There is no legal recommendation
regarding diesel vehicle sales in Tiirkiye and diesel
automobile sales continue. With the development of diesel
engine technology, diesel car sales have increased
significantly in Tirkiye since 2004 (figure 1). The second
impact variable was the proportion of diesel cars in the
emission pool of road transport. Vehicles with diesel-
engines are an option for people in the consumer
automobile market. However, for heavy-duty vehicles,
there is no current alternative and diesel-fueled engines are
used due to their energy efficiency (Lloyd & Cackette,
2001). Assuming that diesel cars are an option while non-
automobile diesel vehicles are a necessity, we examined
the effect of diesel cars on death rates by controlling the
effect of non-car diesel road transportation vehicles. We
attempted to examine the relationship between death rates
and the increasing number of diesel cars using a statistical
method because the two independent variables had the
same effect. As the data analyzed in this study were
downloaded from open public websites, ethical approval
and informed consent were not required. The research did
not involve human cases.

Statistical analysis: In this study, the Jamovi
Project Program (computer software, version 2.3.2022)
was used for all analyses. The mortality rates were the
dependent variable of the study and were calculated using
the program. In model 1, the independent variable was the
ratio of all diesel vehicles on road transportation. The total
percentage of diesel vehicles in the emission pool was
calculated by dividing the total number of diesel vehicles
by the total number of road transportation vehicles within
that year. The relationship between diesel vehicles and
death rates was examined using the time-lag correlation
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test (lag of 5 years). In Model 2, the independent variable
is the proportion of passenger cars among all road vehicles.
For model 2, the non-automobile diesel vehicle ratio was
used as a control variable. With model 2, the cancer types
that were associated with the proportion of diesel vehicles
in model 1 were examined, and the effect of non-
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Figure 1. (a) Emission values of diesel vehicles in road transport, (b) diesel car rates among all cars by year.

RESULTS

According to the obtained data, the emission
values of the total diesel vehicles in road transport showed
a significant increase (TurkStat, 2023b). Concurrently,
there was a notable rise in the preference for diesel cars
(figure 1). In males (Table 1), the increase in the rate of
diesel vehicles in traffic was mostly associated with deaths
from pancreas and bladder cancers (r: 0.83, p<0.05). Also,
a positive correlation was observed between death rates
from colon and rectal cancers (r: 0.81 and r: 0.79,
respectively; p<0.05). Skin cancer death rates were
moderately related (r: 0.59, p<0.05). In females, death rates
from uterine cancers were highly associated with an
increase in diesel emissions (r: 0.91, p<0.05). Among
females (Table 2), breast and ovarian cancers were also
strongly positively correlated (r: 0.85 and r: 0.81,
respectively; p<0.05). The association of pancreatic deaths
was similar in males (r: 0.85, p<0.05). The increasing rate
of diesel vehicles in traffic was associated with a moderate
increase in deaths from colon and bladder tumors in
females (r: 0.66, p<0.05). Unlike males, death rates from
lung and larynx cancers in females were also correlated (r:
0.73, p<0.05). The relationship between the increased rate
of diesel vehicles and rectal and anal cancers in males was
not observed in females (r: 0.12, p>0.05). No correlation
was observed between the increase in diesel vehicles and

deaths from chronic respiratory tract diseases in both males
and females (r: 0.23 and r: 0.35, respectively; p>0.05).
Using model 2, the effect of non-car diesel vehicles was
removed from the variables found to be significant in
model 1 (Table 3). We observed that the increase in diesel
passenger car preferences has no relationship with the
types of cancer in males. It was associated with colon,
bladder, and lung and larynx cancers in females (r: 0.59, r:
0.63, and r: 0.57, respectively).

Table 1. The relationship between the increasing use of diesel vehicles in
road transportation and death rates in males.

Model 1

Region of malignant neoplasm r (95% CI) p-value

All malignant neoplasms 0.24 (-0.34-0.68) 0.41
Lip, oral cavity, and pharynx 0.13 (-0.43-0.62) 0.66
Lung and larynx 0.07 (-0.48-0.58) 0.82
Esophagus -0.09 (-0.59-0.47) 0.77
Stomach -0.06 (-0.57-0.49) 0.84
Colon 0.81 (0.50-0.94) 0.001*
Liver and intrahepatic biliary 0.08 (-0.47-0.58) 0.80
ductus
Pancreas 0.83 (0.52-0.94) 0.001*
Rectum and anus 0.79 (0.45-0.93) 0.001*
Kidney 0.19 (-0.38-0.66) 0.51
Bladder 0.83 (0.54-0.95) 0.001*
Lymphatic/haematopoietic tissue 0.03 (-0.51-0.55) 0.91
Skin 0.59 (0.08-0.85) 0.03*
Prostate 0.13 (-0.43-0.62) 0.66

Chronic respiratory airway diseases 0.23 (-0.34-0.68) 0.42

*p-value <0.05 is significant.

r: correlation coefficient.

Model 1: time-lag correlation test (lower-upper).

Chronic respiratory airway diseases: asthma, chronic obstructive pulmonary disease, and
bronchiectasis.
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Table 2. The relationship between the increasing use of diesel vehicles in
road transportation and death rates in females.

Model 1

Region of malignant neoplasm r (95% CI) p-value

All malignant neoplasms 0.53 (0.83-0.00) 0.05
Lip, oral cavity, and pharynx 0.13 (-0.43-0.62) 0.65
Lung and larynx 0.73 (0.33-0.91) 0.003*
Esophagus -0.22 (-0.67-0.35) 0.44
Stomach -0.38 (-0.76-0.19) 0.19
Colon 0.66 (0.21-0.88) 0.01*
Liver and intrahepatic biliary ductus 0.09 (-0.46-0.59) 0.76
Pancreas 0.85 (0.58-0.95) 0.001*
Rectum and anus 0.12 (-0.44-0.61) 0.69
Kidney -0.31 (-0.72-0.26) 0.28
Bladder 0.66 (-0.20-0.88) 0.01*
Lymphatic/haematopoietic tissue 0.01 (-0.52-0.54) 0.97
Skin 0.39 (-0.17-0.77) 0.16
Breast 0.85 (0.57-0.95) 0.001*
Uterus 0.91 (0.74-0.97) 0.001*
Ovarian cancer 0.81 (0.48-0.94) 0.001*
Cervix 0.10 (-0.45-0.60) 0.73

Chronic respiratory airway diseases 0.35 (-0.22-0.74) 0.22

*p-value <0.05 is significant.

r: correlation coefficient.

Model 1: time-lag correlation test (lower-upper)

Chronic respiratory airway diseases: asthma, chronic obstructive pulmonary disease, and
bronchiectasis.

Table 3. The relationship between the increase in diesel passenger car
preferences in road transportation and cancer deaths.

Model 2
Region of malignant neoplasm r p-value
Males
Pancreas 0.49 0.09
Colon 0.49 0.09
Rectum and anus 0.17 0.58
Bladder 0.43 0.15
Skin 0.30 0.31
Females
Lung and larynx 0.57 0.04*
Pancreas 0.48 0.10
Colon 0.59 0.03*
Bladder 0.63 0.02*
Breast 0.34 0.25
Uterus 0.41 0.17
Ovarian cancer 0.39 0.19

*p-value <0.05 is significant.

r: correlation coefficient.

Model 2: values found to be significant in model 1 were controlled for non-automobile diesel
vehicles using the semi-partial correlation test (note, variation from the control variables is only
removed from the variables in the first columns)

DISCUSSION

The transportation industry is the largest source of
greenhouse gas emissions (Andrés & Padilla, 2018). Road
transportation accounts for 95% of transportation sector
emissions (Seo, 2016). Numerous nations and areas are
concentrating their efforts on lowering exhaust emissions
and transitioning to more ecologically friendly modes of
transportation. Solutions such as better exhaust control
systems, alternative energy sources, and vehicles with
reduced emissions are part of these initiatives. In our study,
there was a correlation between the rise in new diesel car
purchases and female deaths from lung, larynx, bladder,
and colon cancers. Although maintenance costs and prices
are high, those who want to buy a new car prefer diesel
engine automobiles due to lower fuel consumption costs
per kilometer. However, due to increased concerns about
diesel engines causing environmental pollution and the
harmful effects of diesel degradation product gases on
human health, the United Kingdom government has
planned to ban diesel vehicles by 2040, and car emissions

in Europe are planned to be zero by 2035 (Shammut et al.,
2019; European Commission, 2024a). There has been an
increase in diesel passenger car emissions in European
Union (EU) member countries after 2010, with the addition
of changes in transportation fuel taxation (Ptak et al.,
2024). Within the EU, passenger automobiles account for
around 16% and light commercial vehicles for 3% of total
emissions of carbon dioxide (CO,), which is the primary
greenhouse gas responsible for climate change (European
Commission, 2024a). More than 25% of road transport-
related greenhouse gas emissions and more than 6% of all
greenhouse gas emissions are caused by heavy-duty
vehicles in the EU. These emissions are still rising despite
recent improvements in fuel efficiency, mostly due to an
increase in road freight traffic (European Commission,
2024b).

The lungs are the most affected organ by air
pollution, and many airborne chemicals spread throughout
the body via the respiratory system. Consequently, most
studies on emissions exposure have focused on lung
cancer. The relationship between diesel emission exposure
and lung cancer is supported by evidence from research on
workers in highly exposed industries, such as mining and
trucking (Romero et al., 2024). A cohort study evaluating
eight non-metallic mining operations in the USA of which
96% of the participants were male found that standardized
mortality rates for lung cancer were elevated compared
with state-based mortality rates (1.26, 95% CI 1.09-1.44)
due to diesel gas exposure. Although exposure was
associated with an increased risk of death from esophageal
cancer (1.83, 95% CI 1.16-2.75), it was not associated with
an increased risk of death from bladder cancer (Attfield et
al., 2012). The results of our study show that while the
increase in diesel emissions is associated with lung cancer
and laryngeal cancer deaths in females, there was no
association in males. Although there are studies supporting
the relationship between diesel exposure and lung cancer
in males, there are also studies indicating no relationship
that supports our findings (Richiardi et al., 2006; Boffetta
et al., 1990; Soll-Johanning et al., 2003). Richiardi et al.
2006, found that the odds ratio (OR) for any exposure to
diesel exhaust was 1.04 (95% CI 0.79-1.37) in a case-
control study covering a sizable population in Italy. There
was no correlation found between exposure duration,
likelihood, or intensity. Boffeta et al. (1990), found the
crude OR to be 1.31 (95% CI 1.09-1.57) in their population
study of employees with possible exposure, but this value
decreased to 0.95 (95% CI 0.78-1.16) when correcting for
smoking and other confounding factors. A Danish study
showed that the risk of lung cancer decreased with
exposure (0.97 per year added, 95% CI 0.96-0.99). Also,
no relationship was found between diesel exposure and
bladder cancer (Soll-Johanning et al., 2003). However, due
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to insufficient evidence of a dose-response relationship in
such studies, there is still controversy regarding the
IARC’s decision to link diesel exposure with lung cancer
(Romero et al., 2024; Mdohner et al., 2017). Our research
uses an ecological methodology to investigate
environmental exposure. We think that the cumulative dose
is higher for individuals exposed to diesel exhaust in their
workplace environments. Considering that the majority of
workers working in work environments exposed to diesel
fumes are male, most of the existing studies have focused
predominantly on male workers (Romero et al., 2024;
Mohner et al, 2017). Biological responses to
environmental toxicants can differ between males and
females. Females’ hormonal cycles and fat tissue ratios can
affect the way some toxic substances accumulate and are
metabolized in the body. Females generally have a lower
bodyweight than males, which could mean a higher dose
for females when exposed to the same amount of toxic
substances (Vahter & Gochfeld, 2007). Furthermore, many
of these studies compare exposed individuals to unexposed
populations. In contrast to these approaches, our study uses
a regression model to analyze the data. At the same time,
our dataset includes the larynx in addition to the lungs
among the anatomical regions considered for exposure
assessment. In a hospital-based case-control study
conducted by Muscat et al. (1995), the relationship
between laryngeal cancer and exposure to diesel emissions
was investigated among male patients. The OR for
laryngeal cancer associated with diesel exposed
occupations, compared with a control group, was 0.96
(95% CI 0.5-1.8). The findings indicated no significant
association between occupational exposure to diesel fumes
and the risk of developing laryngeal cancer.

There is limited evidence that diesel exhaust
exposure is associated with bladder cancer. In our study,
deaths from bladder tumors were associated with an
increase in diesel exposure in both males and females (in
model 1). In a study conducted in America and Spain, a
significant relationship was found between diesel exhaust
exposure and bladder cancer when all registered subtypes
were evaluated according to stage and records (Koutros et
al., 2020). Petersen et al. (2010), found that in the study of
male bus drivers, although the significance was disrupted
when adjusted for smoking, the standardized incidence
rates of cancer increased the risks of bladder cancer (OR
1.6, 95% CI 1.2-2.0) and lung cancer (OR 1.2,95% CI 1.0—
1.4) compared with unexposed men. In our study, we
observed a correlation between the increase in the number
of diesel vehicles and deaths from colon cancer in both
males and females. It is possible that the increase in diesel
car preference might have affected the number of colon
cancer deaths in females by increasing the cumulative
amount of diesel emissions in circulation. The risk of colon

cancer has been observed in various occupations and
industrial sectors where there is exposure to diesel engine
emissions (Fang et al., 2011). A study conducted in
Scandinavian countries concluded that diesel exposure was
associated with a small increase in the risk of rectal cancer
(OR 1.05, 95% CI 1.02-1.08) (Talibov et al., 2019). A
recent meta-analysis showed that exposure to diesel
exhaust fumes might increase the risk of pancreatic cancer
(OR 1.11, 95% CI 1.02-1.22). In liver cancer, although it
suggests a positive association for the pooled estimates, it
did not reach significance (OR 1.41, 95% CI1 1.09-1.82). In
particular, no significance was observed in studies
published after 2000. As such, the results of the study
supported our outcomes (Sassano et al., 2024). Our
findings indicate a correlation between the rise in the
number of diesel vehicles and deaths from breast, ovarian,
and uterine tumors. We hypothesize that the estrogenic
effects of polycyclic aromatic hydrocarbons contained in
diesel exhaust could contribute to the development of these
tumor types (Zhang et al., 2017). Contrary to our study,
Pedersen et al. did not observe any significant association
between exposure to diesel exhaust and breast cancer. In
addition, exposure to diesel exhaust was found to
moderately increase the risk of estrogen-negative tumors in
individuals under the age of 50 years (OR: 1.26, 95% ClI
1.09-1.46) (Pedersen et al., 2012). In another study,
Pedersen et al. (2023), reported an increased risk of breast
cancer in daughters of women occupationally exposed to
certain agents, such as diesel exhaust, benzopyrene, and
bitumen fumes. Regarding maternal exposures, the study
observed an association between perinatal exposure to
diesel exhaust and breast cancer in girls (OR 1.13, 95% ClI
1.01-1.27). Guo et al. (2004), suggested a significant
exposure—response relationship between diesel exhaust
exposure and ovarian cancer. However, they observed no
effect of this exposure on other types of cancer. In our
study, we identified a moderate association between diesel
exposure and skin cancer, exclusively in males; however,
studies in the literature have not found any evidence of a
relationship between skin cancer and occupational diesel
exposure (D'Agostini et al., 2024).

In our results, dieselization was not correlated
with deaths from chronic respiratory diseases. A recent
cohort study of mine workers examining the association
between deaths from chronic obstructive pulmonary
disease (COPD) and diesel exposure assessed the risk
under an intervention that removed elemental carbon and
respirable dust. The results show a negative association
between cumulative exposures and COPD mortality (OR
0.85, 95% CI 0.55-1.06 and OR 0.93, 95% CI 0.56-1.31)
(Neophytou et al., 2024). Chronic air pollutants, such as
traffic emissions, have progressive effects on airway
diseases, and diesel exhaust gas causes respiratory
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symptoms (Aghapou et al., 2022; Peyre-Costa et al., 2024).
McCreanor et al. (2007), showed that exposure to real-life
roadside diesel traffic in people with asthma led to a
significant but largely asymptomatic decrease in lung
function. The reason for the lack of a significant
relationship in our study might be that additional diseases
and co-morbidities frequently accompany respiratory
diseases. Additional diseases, such as infectious diseases,
and co-morbidities, such as cardiovascular diseases, might
have been entered in the records as the main cause of death.

A strength of our study is that it examines 20 years
of records of the entire country’s population. In
environmental analyses, the level of exposure was
significantly lower compared with occupational exposures.
However, unlike the working population, which is exposed
only during work hours, there is continuous exposure in the
general population. There was no healthy worker effect and
no exposure to additional occupational carcinogens. Unlike
studies examining a defined workplace, this is an
ecological study focusing on environmental interactions.
Although there are many studies on males exposed to
diesel emissions, sufficient research has not been
conducted on the female population. One of the limitations
of our study is that the number of vehicles is known, but
the distance traveled by these vehicles is not accounted for.
Considering that diesel vehicles have low costs per
kilometer, it is possible that they would be used for long
distance journeys. Due to technological changes, the
release of some harmful substances could have been
prevented and emission values might have decreased.
Although our study focuses on diesel vehicles in road
transport, it is important to note that there are other sources
of air pollution. Emissions from the aviation, railway, and
maritime transportation sectors causes air pollution.
However, it has negligible proportions compared to land
transportation. The second limitation of our study is that
confounding factors, primarily industrial air pollution and
cigarette smoke, were not adequately addressed. Industrial
pollution is a public health problem that varies regionally
and has a wide variety of ingredients. Our study is registry-
based and limited to the data that can be obtained. For this
reason, regional analysis and detailed examination of age
groups could not be conducted. The effect of smoking
could not be eliminated due to reasons such as the lack of
population-level smoking data and the unusability of
lagged smoking prevalence in the analysis even if data
were available. This was the most important limitation of
the study. However, it may only affect the types of cancer
associated with smoking. In conclusion, the damage caused
by diesel exhaust gas to the environment and, therefore, to
public health cannot be ignored. Many studies have
focused on workers’ health and exposure. The cumulative
increase in exhaust gases can affect the entire society. To

counter this problem, restrictions on diesel vehicles should
be increased and accelerated. Future research should
continue to explore the environmental associations and the
mechanisms by which diesel emissions affect health
outcomes.
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