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Abstract

Introduction: Road traffic exposes bus drivers to the detrimental effects of air
pollutants on respiratory health. This study determined the frequency of
chronic respiratory illnesses and its related factors among bus drivers in Da-
kar, Senegal. Methods: This study had a cross-sectional design conducted in a
total of 178 bus drivers in Dakar, Senegal. A questionnaire was used to inquire
about socio-economic characteristics, occupational factors and respiratory
symptoms of bus drivers. Lung function tests were used to determine the
presence of asthma and Chronic Obstructive Pulmonary Disease (COPD).
The relationship between our variables of interest and respiratory diseases was
determined by logistic regression analysis. Results: The results of the study
show that 57.9% of bus drivers had a chronic cough, and 65.7% had recurrent
cold. Lung function tests showed that 38.8% of bus drivers had asthma and
30.3% COPD. Multivariate analysis found that recurrent cold increased the
risk of asthma (OR = 6.3, 95% CI: 1.12 - 35.79) and COPD (OR = 7.7, 95% CI:
1.14 - 52.8). The respiratory health status of bus drivers depended on the work
area (OR = 3.2, 95% CI: 1.13 - 9.31). Conclusion: The respiratory symptoms
and illnesses observed among bus drivers are associated with their exposure to
air pollutants from road traffic.
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1. Introduction

Air pollution from cars is the main source of pollution in big African cities [1].
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Road traffic has the potential to significantly increase emissions of pollutants
such as carbon monoxide, oxides of nitrogen, particulate matter, and hydrocar-
bons. These pollutants can induce harmful effects on health [2] [3] [4] [5]. Inha-
lation represents the fundamental mechanism of exposure to pollutants in hu-
mans [6] [7] [8]. Consequently, the respiratory system becomes a primary target
of the adverse effects of air pollution [9]. Chronic respiratory diseases can have
environmental causes such as exposure to air pollution [10]. Studies have shown
that chronic exposure to air pollutants is associated with the development and
aggravation of chronic respiratory diseases, particularly asthma and Chronic
Obstructive Pulmonary Disease (COPD) [9].

Chronic respiratory diseases are affecting more and more people in the world.
The WHO has estimated 235 million people with asthma and 64 million people
with COPD worldwide [10]. Many studies have shown that some people are
more exposed than others to air pollution due to their professional activity [6].
Bus drivers are exposed to large quantities of ambient air pollutants when they
drive on busy roads or when they find themselves in congestion, bus stops or
industrial areas. Studies have shown a reduction in lung function in workers
who are highly exposed to air pollution from road traffic [6] [11] [12].

In Africa, unlike developed countries, little research has been done on the respi-
ratory health of workers who are highly exposed to air pollution from cars. These
studies were largely conducted among traffic police [13] [14]. However, the mor-
bidity and mortality of chronic respiratory diseases are high in developing coun-
tries. Thus, chronic respiratory diseases have been shown to be the third cause of
death in these countries [10]. In Senegal, the prevalence of asthma is 13% in urban
areas compared to 6% in rural areas [15]. Air pollution is suspected to be one of the
main causes of the rise in chronic respiratory diseases recorded recently in Dakar.
As in most developing countries, road traffic is responsible for up to 90% of air
pollution in the Senegalese capital [16]. Dakar faces a growing urbanization with an
increase in the car fleet. The Senegalese car fleet was estimated at 401,910 vehicles in
2013, compared with 289,808 vehicles in 2009. The 72.8% of Senegal’s fleet of ve-
hicles (292,590 vehicles) circulate in Dakar [17]. This implies more transport within
the city and consequently more air pollution from road traffic [18]. In Senegal,
chronic respiratory diseases following occupational exposure have been poorly stu-
died. Studies on the respiratory health effects of outdoor air pollution have not yet
been carried out among bus drivers despite their high level of exposure.

The purpose of this study is to obtain data on respiratory health status of bus
drivers in order to advocate and adopt targeted strategies to protect them and
the population from the deleterious effects of air pollution from road traffic.
This study aimed to assess the respiratory health of bus drivers exposed to

chronic air pollution in Dakar city.

2. Methods
2.1. Setting

The study was conducted mainly in the urban areas of Dakar city. The neigh-
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borhoods of Medina, HLM and Petersen were chosen as the areas for our study.
These neighborhoods include the busiest roads in the city of Dakar and thus
record very dense road traffic. These sites include the main Dakar bus stations

and each houses a roadside measuring station for air quality.

2.2. Study Design and Population

The design of this study was a cross-sectional study for analytical purposes,
which lasted three months (September to November 2016) on a sample of bus
drivers working in public transport. Bus drivers within the neighborhoods HLM,
Medina and Petersen were approached. The selection of the bus drivers was
conducted by the following inclusion criteria:

1) Be at least 18 years of age;

2) Have completed at least two years working as bus driver;

3) Have signed the informed consent of the participant.

Bus drivers who met all inclusion criteria were involved in the study. On the
other hand, bus drivers who had a chest condition that did not permit lung
function tests by spirometry such as the presence of chest, abdominal or dental

pain were excluded from the study.

2.3. Sampling

The Schwartz formula [19] adapted to cross-sectional studies was used for the

determination of the sample size.
2
n=(2)° p(-p)/d’
n = sample size to be determined; z = confidence interval (95%); p = preva-
lence of the studied pathology; d = margin of error (5%).
Asthma is a main outcome in our study, its prevalence of 13% in Dakar city

was used for the determination of the sample size. A sample of 178 bus drivers

was obtained to have a representative sample.

2.4. Questionnaire

A questionnaire was designed for this study. The questionnaire included ques-
tions on socio-economic characteristics, respiratory symptoms (cough, nose irri-
tation, wheezing, rhinorrhea, nasal congestion, etc.), smoking, occupational ex-
posure (duration of the job, working days and hours per week and exposure to
other sources of pollution other than air pollution from cars). The questions on
respiratory symptoms were inspired by the questionnaire of the American Tho-
racic Society (ATS) [20]. The questionnaire was formulated to provide informa-

tion on a period of 12 months before the study period.

2.5. Measures

2.5.1. Anthropometric Measures
Anthropometric parameters such as weight (Kg) and height (m) were measured

according to the World Health Organization standard protocols [21]. The Body
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Mass Index (BMI) was obtained by the ratio: weight (Kg)/height (m?). A BMI of
<18.5 was regarded as underweight, 18.5 - 24.9 normal, 25 - 29.9 overweight and
=30 obese.

2.5.2. Pulmonary Function Measurements

Lung function tests were conducted by spirometry by using a Mir Spirobank II
Spirometer (MIR Medical International Research, Rome, Italy). Spirometry tests
identified any obstructive or restrictive syndrome in bus drivers. Qualified per-
sonnel executed spirometric examinations in the morning between 9 - 12 hours.
Lung function tests were performed in a seated position and with a nose clip as
recommended by the American Thoracic Society (ATS) [22] [23] [24]. Each bus
driver performed three times each of the lung tests where the best value was re-
tained. Spirometric data from bus drivers were compared to the predicted values
of non-smoking adult males with the same characteristics as ethnicity, age, sex,
and height [25]. Spirometric parameters such as forced expiratory volume in one
second (FEV1), forced vital capacity (FVC), tiffeneau index (FEV1/FVC), peak
expiratory flow (PEF) and expiratory flow from 25% - 75% of the vital capacity
(DEM 25% - 75%), were studied for each participant. Restrictive syndrome was
defined as a decrease in total vital capacity less than 80% of the predicted values
and a normal tiffeneau index higher than 70% of the predicted value. Obstruc-
tive syndrome was defined by a tiffeneau index (FEV1/FVC) of less than 70% of
the predicted value [26]. A reversibility test was performed in all bus drivers with
obstructive syndrome to determine if the obstruction was reversible or not. The
reversibility test is used to discern asthma from other obstructive diseases such
as COPD. A dose of 200 mL of sabutalmol was administered to the bus driver
with an obstructive syndrome (ventoline pump and inner tube), and then about
fifteen minutes later, a new FVC test was performed. The obstruction was con-
sidered reversible if the difference between pre- and post-bronchodilator FEV1
or FVC was greater than 12% and 200 ml. The spirometric measurements were

interpreted by blind evaluation by a pulmonologist for the final report.

2.5.3. Outcomes Measurement

COPD was diagnosed in bus drivers with a non-reversible obstructive syndrome
after bronchodilator determined by spirometry with a Tiffeneau index (FEV1/
FVC) of less than 0.7. COPD is classified according to its severity by the GOLD
report [27]. Asthma was defined by clinical symptoms of the disease such as
coughing, wheezing and dyspnea, and by spirometric tests with a positive rever-
sibility of the obstruction by an increase of at least 12% value of FEV1 or FVC
[28].

2.6. Statistical Analyses

Firstly, a descriptive analysis was conducted to describe the variables of the stu-
dy. The qualitative variables were expressed in proportions. Quantitative va-

riables were expressed as mean and standard deviation. Secondly, bivariate anal-
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ysis was performed. A comparison of proportions of the variables was carried
out between the bus drivers according to their area of practice by the Chi-2 test
in order to find statistically significant differences. The association between the
presence of respiratory illnesses as a dependent variable (asthma and COPD)
and independent variables such as personal characteristics, occupational activity
information (workplace, years of practice, exposure time, etc.) was also deter-
mined by a bivariate analysis. The Chi-2 test was used for the crossing of the de-
pendent variable and the independent qualitative variables. The crossing of the
quantitative variables with the dependent variable was done with the Student
test. Thirdly, a logistic regression analysis was done with the independent va-
riables that had a p < 0.25 in the bivariate analysis according to the Hosmer and
Lemeshow postulate [29]. This analysis determined the relationship between
respiratory diseases (asthma and COPD) and factors related to work and the
working environment (working area, sources of pollution, number of worked
per week etc.) in bus drivers. Statistical tests were considered significant with a p

< 0.05. The R software (version 3.3.3) was used for statistical analysis.

2.7. Ethical Approval

This study received ethical approval from the Ethics and Research Committee
(CER) of the University of Cheikh Anta Diop (UCAD), Dakar, Senegal. The
code and date of ethical approval was Protocole 0090/2015/CER/UCAD, 08 Jan-
uary 2016.

3. Results

Bus drivers had a mean age of 34.8 years (SD = 10.1 years). They had an average
12.4 years (SD = 8.3 years) of work as bus driver. The results found no signifi-
cant differences in age, BMI, duration in the work among bus drivers regardless
their working area (Table 1). Most of the bus drivers (46.6%) had no education
compared to 15.2% of bus drivers who reached secondary school. Among bus
drivers interviewed, 54.5% were married. There are no statistically significant
differences in the level of education and marital status between bus drivers in
their working area (Table 1). However, there are statistically significant differ-
ences between the bus drivers according to their working area for the duration in
the workplace (p = 0.02), the number of working days per week (p < 0.001), the
transit time per day (p = 0.007) and the mode of transportation (p = 0.04) with
higher proportions in the HLM neighborhood (Table 1). Bus drivers reported
tobacco use (33.9%), exposure to other types of pollution (32.6%), reported res-
piratory illnesses related to occupational activity (62.3%). The bus drivers (73%)
reported to have fallen ill due to the environmental air pollution related to their
professional activity. Statistically significant differences were found in bus driv-
ers following the working area for tobacco use (p < 0.001), exposure to other
types of pollution (p < 0.001), and reported respiratory illnesses related to occu-

pational activity (p < 0.001) (Table 1). A higher proportion of these variables
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Table 1. Sociodemographic characteristics of the bus drivers in the neighborhoods of HLM, Medina and Pertersen, Dakar, Senegal

n=178.
Variables HLM (n=59) MEDINA (n=63) PETERSEN (n=56) TOTAL (n=178) p-value
Age (years) 31.9+9.0 33.8+94 39.0 £ 10.9 34.8 £10.1 0.11
Weight (Kg) 72.1+13.3 77.5+11.8 72.2 +10.1 74.0 +12.0 0.39
Height (cm) 175.1 £ 8.0 1784+ 7.4 177.2+£9.0 176.9 + 8.2 0.40
BMI (Kg/mz) 23.6 +4.6 243 +4.0 229+34 23.6+4.1 0.27
Duration of smoking (years) 11.2+7.3 9.6 +6.3 15.6 £ 10.7 11.5+7.9 0.31
Duration in the workplace (years) 127+79 11.8 £6.5 12.8 £10.5 124 +8.3 0.02*
Duration in the work (years) 13.7+8.0 13.9+7.9 15.1+£10.9 142 £9.0 0.11
Number of working day per week 6.7+£0.9 52+1.4 59+13 59+1.4 <0.001***
Duration of transit per day (hours) 162+ 4.4 14.1+4.2 158 +2.2 153 +3.8 0.007**
Education level
None 25 (42.3) 32(50.7) 26 (46.4) 83 (46.6)
Primary 27 (45.7) 24 (38.1) 17 (30.3) 68 (38.2) 0.50
Secondary 7 (12) 7 (11.2) 13 (23.3) 26 (15.2)
Matrimonial status
Single 34 (57.6) 28 (44.4) 16 (28.6) 78 (43.8)
Married 24 (40.7) 34 (53.9) 39 (69.6) 97 (54.5) 0.05
Divorced 1(1.7) 1(1.7) 1(1.8) 3(1.7)
Current smoking
Yes 35(59.3) 15 (22.6) 10 (17.9) 60 (33.9)
No 24 (40.7) 48 (77.4) 46 (82.1) 118 (66.1) <0.001***
Transportation
Public transport 59 (100) 57 (90.4) 56 (100) 172 (96.6)
Others 0(0) 6 (9.6) 0(0) 6(3.4) 0.04*
Exposure to others types of pollution
Yes 3(5.1) 32 (50.7) 22(39.3) 58 (32.6)
No 56 (94.9) 31 (49.3) 34 (60.7) 120 (67.4) <0.001**
Respiratory diseases related to work
Yes 50 (84.7) 35 (55.5) 26 (46.4) 111 (62.3)
No 9 (15.3) 29 (44.5) 30 (50.3) 62 (37.7) <0.001%**
Respiratory diseases related to air pollution
Yes 56 (94.9) 39 (61.9) 35 (62.5) 130 (73.0)
No 3(5.1) 24 (38.1) 21 (37.5) 48 (27.0) <0.001***

*p < 0.05; **p < 0.01; ***p < 0.001. Values in parentheses are percentages. Abbreviations: BMI, Body mass index.

still occurred among bus drivers in the HLM neighborhood.

Bus drivers reported respiratory symptoms at 73% with significant differences
proportions (p < 0.001) according the working area such as cold, headaches,
chronic cough, wheezing and dyspnea (p = 0.03) (Table 2). Of the abnormal
symptoms reported, headaches were found (53.4%) and respiratory symptoms
such as chronic cough (57.9%), cold (67.5%), and wheezing (62%) with statistically
significant differences (p < 0.05) depending on their working area (Table 2). The
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HLM neighborhood recorded the most complaints of respiratory symptoms
(94.9%) among the bus drivers compared to those working in the neighborhoods
of Medina (61.9%) and Petersen (62.5%) (Table 2). Symptoms of allergic rhinitis
were reported by bus drivers such as nasal congestion (82%), nasal discharge
(74.7%), sneezing (80.9%), and eye irritation (86%) (Table 2). Significant dif-
ferences (p < 0.05) in the proportions of these symptoms of allergic rhinitis were
observed between the working area with a predominance of these symptoms
among bus drivers in the HLM neighborhood. However, there is no significant
difference on the occurrence of asthma attacks in bus drivers regardless of their
working area (Table 2). The pulmonary volumes and capacities measured by
spirometry in bus drivers are lower than the predicted values. Statistically sig-
nificant differences were found for the spirometric parameters between the bus

drivers according to their working area (Table 3). Pulmonary volumes and

Table 2. Prevalence of respiratory symptoms in bus drivers in the neighborhoods of HLM, Medina and Pertersen, Dakar, Senegal

n=178.
Variables HLM (n =59) Medina (n = 63) Petersen (n = 56) Total (n =178) p-value
Reported symptoms
Cold 56 (94.9) 27 (42.9) 34 (60.7) 117 (65.7) <0.001***
Headaches 53 (89.8) 15 (23.8) 27 (48.2) 95 (53.4) <0.001***
Cough 59 (93.2) 63 (34.9) 56 (46.4) 103 (57.9) <0.001***
Weezhing 52 (88.1) 26 (41.3) 30 (53.6) 108 (60.7) <0.001***
Sleeping disorders 56 (94.9) 39 (76) 34 (60.7) 132(74.2) <0.001***
Asthma attack 3 (5.1) 4(6.3) 2 (3.6) 9(5.1) 0.97
Dyspnea 57 (96.6) 54 (85.7) 43 (76.8) 154 (86.5) 0.03*
Dry cough at night 56 (94.9) 35 (55.6) 36 (64.3) 127 (71.3) <0.001***
Sneezing 56 (94.9) 42 (66.7) 46 (82.1) 144 (80.9) 0.001**
Nasal discharge 52 (88.1) 38 (60.3) 43(76.8) 133 (74.7) 0.01*
Nasal congestion 59 (96.6) 63 (71.4) 56 (78.9) 146 (82) 0.007**
Eye irritation 59 (100) 50 (79.4) 44 (78.6) 153 (86) 0.001**
Nose irration 59 (100) 32 (50.8) 41(73.2) 132 (74.2) <0.001***

*p < 0.05; **p < 0.01; ***p < 0.001. Values in parentheses are percentages.

Table 3. Lung volumes and capacities in bus drivers in the neighborhoods of HLM, Medina and Pertersen, Dakar, Senegal n = 178.

HLM (n =59) Medina (n = 63) Petersen (n = 56)
Parameters  pye pp Post-BD Pre-BD Post-BD Pre-BD Post-BD p-value
(Mean = SD) (Mean * SD) p-value (Mean + SD) (Mean + SD) p-value (Mean = SD) (Mean + SD) p-value

EVC 29206 31£08 026 3306 34£0.6 0.02* 31207 3307 0.1  <0.001*

FEV, 2705 28406 017  3.0£05 31206 0004  28+0.6 30£0.6  0.03*  <0.001%**
FEV/FVC 931%69  925+73 017  89.9+88  915+7.6 <0.00I** 90.6+86  917+7.9 038 <0.001***

PEF 72%15 7616  002* 7716 81+1.6 0005  7.6+15 77+15 009  <0.001%**
FEF25-75 43+13 4514 0.02* 41+13 4614 0.004** 42+14 4615 0.10  <0.001***

Abbreviations: FVC: Forced vital capacity, FEV1: Forced expiratory volume in one second, PEF: Peak expiratory flow, FEF25-75: expiratory flow from 25% -

75% of the vital capacity. *p < 0.05; **p < 0.01; ***p < 0.001.
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Table 4. Frequency of respiratory illnesses diagnosed by spirometry in the neighborhoods
of HLM, Medina and Pertersen, Dakar, Senegal n = 178.

HLM (n=59) Medina (n =63) Petersen (n=56) Total (n=178)

Diagnostic n (%) n (%) n (%) n (%) p-value
Normal 13 (22) 20 (32) 21 (37) 54 (30)
Asthma 26 (44) 18 (28) 25 (45) 69 (39) 0.04"
COPD 20 (34) 25 (40) 10 (18) 55(31)

*p < 0.05. Values in parentheses are percentages. Abbreviations: COPD, Chronic obstructive pulmonary
disease.

capacities with significant differences (p < 0.05) between neighborhoods among
bus drivers are FVC, FEV1, FEV1/FVC, DEP and DEM25-75. Pulmonary vo-
lumes and capacities are significantly increased after bronchodilatation in bus
drivers (Table 3).

Lung function tests showed prevalences of asthma and COPD respectively of
38.8% and 30.3% (Table 4). The respiratory health status of bus drivers varies
significantly according to their working area (p=0.04) (Table 4). Thus, a higher
proportion of bus drivers with normal respiratory health was determined by
spirometry in Petersen (37%), Medina (32%) and less in HLM (22%) (Table 4).
Asthma was more common among bus drivers located in Petersen (45%) and a
higher proportion of COPD in the Medina (40%) (Table 4). The results of the
logistic regression analysis of factors associated with occupational asthma
showed significant impacts of the working area, cold, family history of asthma,
and wheezing which increased the risk of asthma attacks of 3 times, 6 times, 3
times and 12 times respectively among bus drivers (Table 5). However, symp-
toms of allergic rhinitis such as runny nose, sneezing, eye and nose irritation,
and BMI did not have a significant impact of asthma in bus drivers (Table 5).
The analysis of the logistic regression of factors associated with COPD showed
significant impact of the presence of cold, nose irritation and low BMI which in-
creased the occurrence of COPD of 7 times, 4 times, and 2 times respectively

among bus drivers (Table 5).

4. Discussion

These results are similar to the findings of several studies on the effects of occu-
pational exposure to air pollution on respiratory health. However, most studies
of workers exposed to traffic air pollution have been made in traffic police be-
cause of their high exposure to this pollution. In the traffic police in Nigeria, a
high prevalence of respiratory symptoms was also found [14]. A predominance
of respiratory symptoms has been found in bus drivers working in the HLM
neighborhood. In Dakar, data from the air quality data management center
(CGQA) data showed that the measurement station located in the HLM neigh-
borhood recorded higher concentrations of pollutants compared to other mea-

suring stations in the city [30]. The high prevalence of respiratory symptoms in
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Table 5. Regression analysis on relationship of independent variables with asthma and COPD in the neighborhoods of HLM, Me-
dina and Pertersen, Dakar, Senegal n = 178.

Asthma COPD

OR (95% CI) OR (95% CI)

Crude

Ajusted

p-value

Crude

Ajusted

p-value

Districts
Medina
HLM

Petersen

Cold
No
Yes

Family history of asthma

No
Yes

Wheezing
No
Yes

Nasal discharge
No
Yes

Sneezing
No
Yes

Eye irritation
No
Yes

Nose irritation
No
Yes

BMI
>23.6 Kg/m’
<23.6 Kg/m?

1
1.4 (0.65 - 3.14)
1.9 (0.87 - 4.52)

1
3.1(0.81 - 12.51)

1
2.5(1.2-5.28)

1
7.8 (0.94 - 65.89)

1
1.4 (0.67 - 3.32)

1
1.1 (0.77 - 2.75)

1
1.7 (0.69 - 4.27)

1
0.6 (0.28 - 1.22)

1
1.8 (0.7 - 5.12)

1
2.6 (0.82 - 8.26)
3.2 (1.13-9.31)

1
6.3 (1.12 - 35.79)

1
2.9 (1.2-7.04)

1
12.7 (1.14 - 141.74)

1
2.3(0.74 - 7.35)

1
2.8 (0.83 - 9.75)

1
3.2 (0.81 - 13.16)

1
0.4 (0.14 - 1.66)

1
1.8 (0.83 - 4.22)

0.10
0.02*

0.03*

0.01*

0.03*

1
0.7 (0.33 - 1.65)
0.4 (0.16 - 0.98)

1
2.9 (0.61 - 14.23)

1
0.5 (0.25 - 1.21)

1
0.2 (0.03 - 2.07)

1
0.7 (0.34 - 1.78)

1
0.8 (0.19 - 1.48)

1
0.8 (0.31 - 2.13)

1
3.7 (0.96 - 12.8)

1
2.1 (1.06 - 4.34)

1
0.6 (0.2 - 2.08)
0.3 (0.11 - 1.01)

1
7.7 (1.14 - 52.8)

1
0.4 (0.18 - 1.24)

1
0.1 (0.01 - 1.75)

1
0.6 (0.19 - 1.92)

1
0.5 (0.15 - 2.10)

1
0.3 (0.07 - 1.48)

1
4.4 (1.19 - 16.7)

1
2.4 (1.06 - 5.58)

0.45
0.05

0.03*

0.12

0.13

0.38

0.39

0.14

0.02*

0.03*

*p <0.05.

bus drivers in the HLM neighborhood may be due to their high exposure to am-
bient air pollution in this area. This decline in respiratory function may be due
to the effects of a large number of pollutants such as nitrogen dioxide (NO,), fine
particles (PM10 et PM2.5) and carbon monoxide (CO) from road traffic, which
induce oxidative stress in the pulmonary tracts [2] [3] [4].

The prevalence of asthma reported by bus drivers is 5.1%, while spirometric
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tests revealed a prevalence of 38.8%. A prevalence of 4.3% of asthma (without
spirometric examination) was reported by traffic police in Lagos [14]. Our re-
sults confirm the evidence in the literature that a large proportion of individuals
who have asthma, are generally under diagnosed [31]. This difference can be ex-
plained by the fact that bus drivers sometimes are unaware of the carrier status
of asthma. The prevalence of asthma found among bus drivers in Dakar is 2.7
times higher than that found among the urban population of Dakar. Some stu-
dies have shown that long-term exposure to pollutants from road traffic is asso-
ciated with the occurrence and exacerbation of asthma [31] [32]. However, air
pollution as an etiological factor in the occurrence of asthma has been demon-
strated in children and remains uncertain in adults [33].

The results of the logistic regression analysis of factors associated with asthma
showed that the working area, the presence of cold, a family history of asthma,
and the presence of wheezing increased the risk of asthma in bus drivers. In Ni-
geria, the Ekpenyong et al. Team, 2017 [13] also showed that taxi drivers who
have a high transit time due to distance traveled or traffic congestions are more
likely to develop asthma. In India, it has also shown a significant association (p =
0.01) between asthma and the existence of a family history of the disease in
asthmatic patients [34].

A high prevalence of COPD (30.3%) was also found in bus drivers. In Africa,
the prevalence of COPD varies between 4% and 39%. However, it is higher
among workers who are frequently exposed to air pollution such as workers in
industrial zones and farmers [35]. Chronic exposure to air pollution has been
shown to be associated with the prevalence of COPD [36].

The analysis of the logistic regression of occupational factors with COPD
showed significant impact of the presence of cold, nose irritation and low BMI
on COPD in bus drivers. In England, it was also shown that COPD was signifi-
cantly associated with cold and occupational exposures [37]. Bus drivers with a
low BMI were more likely to have COPD. These results are similar to those of
the team of Denguezli ef al, 2016 [38] who found an increased risk of COPD in
adults with a low BML

Limitations of the Study

There are some limitations to this study. First, the study could only be con-
ducted in men because the work of bus driver is exclusively done by men in Se-
negal. Second, exposure to indoor air pollution has not been evaluated in bus
drivers. Indoor air pollution is known to be a risk factor of chronic respiratory
diseases. Third, personal exposure measurements of pollutants mainly released
from cars were also not possible due to financial constraints. However, this is the

first study of its kind to assess the respiratory health of bus drivers in Senegal.

5. Conclusion

This study showed a higher prevalence of chronic respiratory diseases and a de-
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creased lung function in bus drivers. The deterioration of their respiratory
health was associated with their work environment. These results could serve as
an advocacy tool for laws that could limit emissions of air pollutants from ve-
hicles which are harmful to health. Considering that this is the first study to be
conducted on the respiratory health of bus drivers in Dakar city, more studies
are needed to determine if the chronic respiratory diseases observed in the bus

drivers are only due to their work environment.
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