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Sales around roads, a common activity mainly carried out by women in African urban areas, expose
these later to outdoor air pollution (OAP), leading to chronic respiratory diseases (CRD). This research
aims at studying associated factors with CRD among these professionals. A cross-sectional, analytical
study was conducted among 396 saleswomen working on the outskirts of the main track of Dantokpa’s
market in Cotonou. Participants were systematically recruited by convenience, in the proportion of one
in two, according to the defined selection criteria and interview. A multivariate analysis was performed
by the top-down procedure. The CRDs prevalence was 43.18% for chronic bronchitis (35.18%) and
asthma (8.33%). The associated factors with CRD were (Adjusted OR; 95%ClI): the low-quality housing
(1.92; 1.18-3.13), monthly income above the minimum wage (2.48; 1.51-4.06) and the daily selling time
above 9 h (3.66; 2.15-6.22). Three items of the knowledge’s level about OAP were found to be protective
factors, namely the recognition by saleswomen of: At least three sources of OAP (0.43; 0.26-0.72), the
OAP’s reality (0.25; 0.07-0.85), and their higher exposure (0.06; 0.013-0.31). The risk and protective
factors identified will help implementing preventive measures, including consciousness-raising for
saleswomen and targeted OAP mitigation efforts.
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INTRODUCTION

Chronic respiratory disorders (CRD) are diversified bronchitis, emphysema, asthma, chronic obstructive
diseases that affect the respiratory tract and other lung pulmonary disease and unclassified chronic airway
structures (WHO, 2007). They commonly include chronic obstruction (Wang et al., 2007). It also includes lung
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cancer, tuberculosis, cystic fibrosis,respiratory distress
syndrome and sleep apnea (WHO, 2007). These
diseases raise attention regarding their prevalence,
mortality and economic burden (Wang et al., 2007). CRD
are responsible for 4.2 million deaths a year worldwide,
nearly 80% of which occur in low or middle-income
countries (WHO, 2014). They have therefore turn into a
serious public health problem (Ait-Khaled et al., 2001).
More than half a century ago, air pollution was already
responsible for respiratory diseases, of which chronic
bronchitis and asthma (Shephard, 1971) are included.
Chronic bronchitis is defined by the presence of a chronic
cough and sputum developing for more than 3 months
each year. Asthma is a chronic inflammatory disease
characterized by an episodic and reversible airway
obstruction, a bronchial hyper reactivity and clinical
manifestations: wheezing, cough, respiratory discomfort
and chest tightness (Reddel et al., 2015). Agglomerations
are characterized by marked contrasts in the levels and
chemical composition of air pollutants, depending on how
far or closer they are to roads with heavy traffic (Host,
2013). The health degradation of populations living near
high-traffic roads is often greater than that reported for
background levels (Host, 2013). Living close to a busy
traffic road poses significant risks to respiratory health
(Guéguen et al., 2012; Host, 2013). Indeed, road traffic is
the main pollution’s source in large African cities
(Amegah and Jaakkola, 2014; Chen et al., 2007; Mama
et al., 2013). In Cotonou, the concentration of outdoor air
pollutants related to road traffic is high, especially in
Dantokpa because of the high traffic intensity in this area
(Mama et al.,, 2013). The concentration of Carbon
Monoxide can reach, 214.7 mglm3 at Dantokpa for a
national standard of 10 mg/ m” (over 8 h) and that of
Nitrogen dioxide (NO,) reach 470 mg/m® for a national
standard of 150 mg/m® in 24 h (Mama et al., 2013).
Another study carried out in 2018 in the same locality
found PM, 5 concentrations ranging to 500 mg / m* for a
national standard of 50 mg / m®in 24 h (Houngbegnon et
al., 2019). Many studies have shown that some people
are more exposed to outdoor air pollution (OAP) than
others because of their work activity (Choudhary and
Tarlo, 2014; Pascal, 2009). Studies on traffic-regulating
police officers (Ekpenyong et al., 2012; Obaseki et al.,
2014), as well as taxi and motorcycle drivers (Fourn and
Fayomi, 2006; Lawin et al., 2016) have found a high
incidence of respiratory pathology. In the urban areas of
African capitals, sales on the roads are a predominant
activity and are mainly carried out by women (Amegah
and Jaakkola, 2014). The later spend several hours each
day in the vicinity of traffic; thus exposed to OAP, leading
to several pathologies and CRD in particular (Amegah
and Jaakkola, 2014; Ekpenyong et al., 2012; Obaseki et
al., 2014). Different studies have noted that factors such
as smoking, indoor air pollution, allergens, exposure to
occupational risks such as dust, respiratory infections,
low socioeconomic status, and poor nutritional status
would favor CRD (Gbaya and Garand, 2010). CRD are
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responsible for 4.2 million deaths a year worldwide,
nearly 80% of which occur in low or middle-income
countries (WHO, 2014). Given the importance of CRD in
OAP exposures (Ekpenyong et al., 2012; Fourn and
Fayomi, 2006; Choudhary and Tarlo, 2014; Obaseki et
al., 2014; Pascal, 2009; WHO, 2014), the need for a
better characterization of the factors associated appears
as necessary. This knowledge could lead to targeting
health and environmental prevention actions (Pascal,
2009). The objective of this study was therefore to
determine the factors associated with CRD, chronic
bronchitis and asthma in particular in saleswomen
working near the Dantokpa’s market highways.

MATERIALS AND METHODS

The study was conducted in Cotonou, the business capital of Benin,
around the main road of the Dantokpa’s market, which is the largest
in the country. This site was chosen on the basis of a previous
study results indicating that, the concentration of outdoor air
pollutants related to this road traffic (CO, NO,) was particularly high
due to the high traffic intensity (Mama et al., 2013). Data were
collected from February to May 2017.

This was a cross-sectional and analytical study that questioned
saleswomen recruited around the main Dantokpa market axis. The
sample’s size was calculated using the Schwartz formula adapted
for cross-sectional studies (Hsieh et al., 1998): N= (Z)2*p*(1-p) /d>
The Z confidence interval is 95% and the margin error is 5%. In
case missing data were observed on this specific target, 50% was
considered for p and N was 396 saleswomen. 396 volunteer
saleswomen were selected. Inclusion criteria were as follows: to be
between 15 and 60 years old, to carry out main activity of selling on
roads at Dantokpa's market, to have been at least three years
selling on the site. The main non-inclusion criterion was the
existence of other potential exposure to smoke or dust such as
active or passive smoking (spouse’s smoking), exposure to smoke
at a professional fish smoking site, residence in a locality of
industrial cement mining, exposure to dust through involvement in a
“street sweeper” job. As a matter of convenience, we systematically
selected one out of every two saleswomen who retracted the
criteria to obtain the sample size. We selected the first and left the
second. The study used a validated questionnaire (Fuhrman et al.,
2008) that was administered to respondents by a physician assisted
by a medical assistant and a translator among the illiterate.

The study covered 4 groups of variables: Socio-demographic
factors such as age, education, housing standard, fuel used for
cooking; professional factors such as monthly income, professional
seniority, status in the activity, number of working days per week,
working time per day, duration of break during the working day and
type of item sold. OAP knowledge inspired from the conceptual
model of Li et al. (2016) through three declinations- its sources, its
aspects, and the severity of its adverse health effects. With regard
to the study’s target, 6 key sources of OAP were included in the
guestionnaire: smoke from vehicles and motorcycles, generator
smoke, industrial gases, waste burns, various odors, indoor air
pollution. CRD variables were taken from the main questionnaire of
the 10-year health survey on the prevalence and impact of chronic
bronchitis on daily life conducted in France (Fuhrman et al., 2008).
Two chronic respiratory conditions were considered: chronic
bronchitis which is defined according to the WHO criteria as chronic
cough and sputum occurring three months per year for at least two
years; and asthma that is evoked before any paroxysmal attacks of
sibilant dyspnea, repeated episodes of chest wheezing or
spasmodic cough with repetitive respiratory discomfort. Dyspnea
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Table 1. Chronic respiratory disorders in respondents.

Effective %
Chronic bronchitis 138 34.85
CRD Asthma 30 7.58
Chronic bronchitis plus asthma 3 0.76
No CRD 225 56.82
Total 396 100

was assessed according to the five-stage Sadul classification
(Fuhrman et al., 2008).

To search for chronic bronchitis, we asked the respondents about
the frequency of coughing and sputum during the day, at night and
on waking. Asthma has been sought through the notion of
wheezing with respiratory discomfort. In order to facilitate reading,
these two conditions (chronic bronchitis and asthma) have been
grouped in this work under the name "chronic respiratory disorders"
(CRD).

The questionnaire has been translated in a local language for
unschooled participants. Transcription and retranscription were
provided by a professional translator. There was no physical
examination or laboratory test for the participants. The data was
entered with Cspro 7.1 software and analyzed with Statal4.
Statistical analysis of quantitative variables was presented as mean
+ standard deviation, while the categorical variables were presented
by their frequencies. The bivariate analysis consisted in looking for
any associations between socio-demographic and professional
characteristics, the level of knowledge on OAP and CRDs with the
respondents. The proportions were compared by the chi-square
test or by the Fisher's exact test in cases where the conditions for
using the chi-square test were not met. The significance threshold
was set at 0.05. To control the confounding factors, we performed a
logistic regression analysis using the top-down procedure. All
factors with a p-value greater than 0.20 in the bivariate analysis
were introduced in the initial model. This analysis provided the
adjusted odds ratio (ORa) with their 95%CI.

This study is part of the Pol Chair project which obtained the
approval of the National Committee for Health Research Ethics in
Benin under number N°032 of 7 October, 2016 notified by letter N°
078/MS/DC/SGM/DFR/CNERS/SA of 7 October, 2016. All
participants signed an informed consent form.

RESULTS

Participants in the study were 87 women who had
refused to participate during recruitment for two main
reasons: the interview time would make them lose
customers; and the fear (wrongly) that the inclusion in the
study could be such a registration that would oblige them
later to pay periodic taxes. These saleswomen did not
understand the notion of confidentiality despite the
explanations.

Chronic respiratory disorders prevalence

Of the respondents, 138 (34.85%) had chronic bronchitis
and 30 (7.58%) had asthma. The association of the two
disorders was suspected in 3 participants (0.76%), or
9.09% of asthma cases and 2.13% of chronic bronchitis

cases. At least one of the two conditions was present in
171 out of 396 respondents, representing an overall
prevalence of 43.18% CRD (Table 1). By integrating the
three cases of association of the two diseases with the
non-associated cases, there is a total of 141 (35.18%) of
chronic bronchitis and 33 (8.33%) of asthma.

Associated factors with chronic respiratory disorders

Socio-demographic, professional characteristics and
chronic respiratory disorders in respondents

The frequency of CRD was higher among some
categories of respondents than others. These were
respondents over 40 years of age (p = 0.000),
respondents having more than 10 years of professional
service (p = 0.000) or who had an income above the
Minimum Inter-professional Guaranteed Wage (SMIG)
(Offshore development, 2015) (p = 0.000). Similarly,
CRDs were more common among respondents who
spent more time around the sales lane; that is, those who
worked more than five days per week (p = 0.003) or more
than 9 h per day (p = 0.000). In addition, there is a
significant difference between the fuel used in the kitchen
(p = 0.001) as well as between the item sold by the
saleswomen (p = 0.001) and the occurrence of CRD
among these saleswomen (Table 2).

Knowledge level on outdoor air pollution and chronic
respiratory disorders among respondents

According to the number of recognized sources, there
was no significant difference in the presence of CRD in
respondents for 0, 1 and 2 sources. In contrast, those
who were not ill recognized more sources of OAP (3 or
more sources) (p = 0.000). It was noted that those with
CRD were more aware of the reality of OAP, poor air
quality (p = 0.002). As a result, they recognized more the
impact of OAP on their own health (p = 0.002) than on
the health of the entire population (p = 0.001) (Table 3).

Multivariate analysis of factors associated with
chronic respiratory disorders

Factors significantly associated with a high risk of CRD
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Table 2. Socio-demographic and professional characteristics and chronic respiratory disorders association in respondents.

CRD
Characteristics Yes (n = 171) No (n = 225) P
n % n %
Ages (years)
<40 94 36.43 164 63.57
>40 77 55.80 61 44.20 P<0.00001
Education
Schooled 109 42.41 148 57.59 0674
Unschooled 62 44.60 77 55.40 '
Housing standards
High and medium 62 34.83 116 65.17 0.002
Low 109 50.00 109 50.00 '
Fuel for cooking
Wood 03 21.43 11 78.57
Charcoal 167 46.01 196 53.99 0.001
Household gas 01 05.26 18 94.74
Monthly income (FCFA)
< 40000 44 28.95 108 71.05
<0.
> 40000 127 52.05 117 47.95 P<0.00001
Professional seniority (years)
<10 65 34.03 126 65.97
<0.

>10 106 51.71 99 48.29 P<0.00001
Status in the profession
Goods owner 150 43.48 195 56.52 0150
Shop assistant 21 41.18 30 58.82 '
Number of selling days per week
<5 20 27.40 53 72.60
>5 151 46.75 172 53.25 0.003
Number of selling hours per day
<9 30 20.41 117 79.59
>9 141 56.63 108 43.37 P<0.00001
Sold articles
Food products 119 44.07 151 55.93
Clothing products 41 53.25 36 46.75 0.001
Divers 11 22.45 38 77.55

were low-standing housing (ORa 1.92; 95%CI: 1.18- 4).

3.13), monthly income above SMIG (ORa 2.48; 95%CI:

1.51-4.06) and daily selling time above 9 h (ORa

3.66; 95%CI: 2.15-6.22). Three OAP knowledge level DISCUSSION

items were found to be protective factors. These are the
recognition of at least 3 sources of OAP (ORa
0.43; 95%CI: 0.26-0.72), the recognition of reality of OAP
(ORa 0.25; 95%ClI: 0.07-0.85) and the recognition by
saleswomen of their higher exposure (ORa 0.06; 95%CI:
0.013-0.31). All other factors were not significant (Table

As far as is known, this study was the first in Benin to
estimate the prevalence and associated factors of CRD
of chronic bronchitis and asthma-type in saleswomen in
the vicinity of roads. It helped establish the profile of
CRDs among these professionals. It is a prerequisite for
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Table 3. Association between the level of understanding on air pollution and chronic respiratory disorders among the respondents.

CRD
Variable Yes (n =171) No (n = 225)
n % n % P

Knowledge of OAP sources
Recognition of no source
Yes 00 00.00 05 100.00 0.058
No 171 43.73 220 56.27
Recognition of 1 source
Yes 171 43.73 220 56.27 0.058
No 00 00.00 05 100.00
Recognition of 2 sources
Yes 165 43.88 211 56.12 0.222
No 06 30.00 14 70.00
Recognition of 3 sources
Yes 39 25.00 117 75.00
No 132 55.00 108 45.00 p<0.00001
Recognition of 4 sources
Yes 11 13.10 73 86.90

<
No 160 51.28 152 48.72 p<0,00001
Recognition of 5 sources
Yes 02 03.39 57 96.61

<0.
No 169 50.15 168 49.85 p<0.00001
Recognition of 6 sources
Yes 01 02.50 39 97.50

<0.
No 170 99.42 186 82.67 p<0.00001
Understanding on OAP aspects
Reality of OAP
Yes 170 44.16 215 55.84 0.027
No 01 09.09 10 90.91
Air quality in Cotonou
Bad 169 44.13 214 55.87 0.040
Good 02 15.38 11 84.62
Higher exposure of saleswomen compare with other professionals
Yes 170 45.21 206 54.79

<0.
Non 01 05.00 19 95.00 P<0.00001
Recognition of OAP gravity (Health impact)
Global health
Yes 142 40.57 208 59.43 0.004
Non 29 63.04 17 36.96
Personal health status
Yes 170 45.09 207 54.91 0.001
Non 01 05.26 18 94.74
Respiratory diseases
Yes 156 45.88 184 54.12 0.008

No 15 26.79 41 73.21
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Table 4. Multivariate analysis for associated factors to chronic respiratory disorders.

Variable OR IC at 95 (%) P
Age (years) 1.47 0.88 - 2.47 0.141
House standard 1.92 1.18 - 3.13 0.009
Fuel use for cooking 1.003 0.47-2.13 0.992
Monthly income (euros) 2.48 1.51-4.06 P<0.0001
Professional seniority (years) 1.38 0.83-2.28 0.217
Number of selling days per hours 1.23 0.64 - 2.36 0.539
Number of selling hours per weeks 3.66 2.15-6.22 P<0.0001
Sold articles 0.90 0.63-1.30 0.583
Recognition of at least 3 sources of OAP 0.43 0.26 - 0.72 0.001
Recognition of OAP reality 0.25 0.07 - 0.85 0.026
Sensibility to OAP 0.89 0.63-1.27 0.531
Recognition of a higher exposure on road axes 0.06 0.013-0.31 0.001
Recognition of OAP impact on respiratory diseases 0.88 0.42-1.83 0.726

longitudinal studies to better document the factors
associated with CRD related to this type of exposure
among female vendors. The realization of spirometry to
the respondents would have allowed us to confront the
CRD with a systematic screening of chronic obstructive
pulmonary disease (COPD).

Chronic respiratory disorders prevalence

The prevalence of CRD in the study was 43.18% for
chronic bronchitis (35.18%) and asthma (8.33%).
Prevalence of each CRD has been reported in Benin
among other targets. A lower prevalence of chronic
bronchitis of 10% was found in 2010 among women
working at an artisanal fish smoking site (Agodokpessi et
al., 2011). This study was led on a smaller sample
size. In 2016, another study in Benin found a higher
prevalence of asthma-type CRD of 14.6% among school
children (Wachinou et al., 2020). Other studies have
reported overall prevalence of the two CRDs. An overall
prevalence of CRD of 40%, slightly lower than what was
found in this work, was reported in Egypt among identical
targets (Serya et al., 2019). However, a higher overall
CRD prevalence of 57.9% was observed among taxi
drivers in Senegal (Sylla et al., 2018). The variability of
the targets and sample sizes of these different studies
could explain the observed differences in the prevalence
found in the literacy, in comparison to the findings of this
study. Besides, this work also suspected that 0.76% of
respondents had an association between the two CRD
(chronic bronchitis and asthma). The presence of this
overlapping disorder is consistent with the literature
(Tabka et al.,, 2017). However, this clinical suspicion
requires confirmation on the basis of standardized
diagnostic criteria. This prevalence is lower than the 2.4%
found in Tunisia in 2017 (Tabka et al., 2017). Further
research is needed for a better characterization of

subjects with this overlap. In this context, the authors
suggest that a standardized definition of this syndrome
should be based on markers associated with the
individual therapeutic response of patients (Tabka et al.,
2017).

Associated factors with chronic respiratory disorders
prevalence

The study found an association between the low-
standard housing and CRD occurrence. This association
could suggest that the level of indoor air pollution in this
type of dwelling would represent an overage factor in
favor for CRD in some respondents. Commonly, this
housing profile refers to the low socio-economic level
widely recognized as risk factors for respiratory diseases
by several authors (Makri and Stilianakis, 2008; Pascal,
2009; Peled, 2011). A strong association between daily
selling time (9 h and more) and CRD has also been
found. The results are consistent with the findings of
other studies in India and Egypt (De et al., 2019; Serya et
al., 2019). Indeed, over 80% of participants with CRD
worked more than 9 h per day. This is comparable what
is found in other studies (Amegah and Jaakkola, 2014;
Noomnual and Shendell, 2017) but deviate from the
requirements of the Labor Code in Benin (Affodjou et al.,
2019). Prolonged and repetitive exposure of saleswomen
to high concentrations of such pollutants at the study site
(Mama et al., 2013) would promote the development of
CRD. These results could suggest that the intensity of the
respiratory effect would depend on the time or dose of
exposure. However, the dose-response relationship is not
established in the available literature (Pascal, 2009;
Peled, 2011). A longitudinal study would better document
this situation. This study also found an association
between monthly income above SMIG and CRD. More
than 4 out of 5 participants in this study with CRD and
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this income level worked more than 9 h per day. This
association seems to be consistent and would therefore
be a consequence of the extension of working time and
therefore of exposure in the respondents. The
association between age and CRD, although significant
in univariate analysis, no longer existed in logistic
regression analysis. However, it is observed that high
age is associated with an increased risk of respiratory
problems in exposed individuals (Makri and Stilianakis,
2008; Pascal, 2009; Peled, 2011). In this work, 3 items of
the OAP knowledge level appear to have a protective
effect. This involves the recognition of at least 3 sources
of pollution, the recognition of the reality of the OAP and
the recognition by saleswomen of their higher
exposure. Indeed, the recognition by respondents of
several sources of pollution and their higher level of
exposure seems like a primary factor that can induce key
favorable behaviors in the prevention of risk related to
exposure to OAP by saleswomen. This is consistent with
the results of studies in China (Li et al., 2016) and
Lebanon (Khazen et al., 2019). This critical observation
suggests that early awareness of the sources and
consequences of OAP among female sellers could be an
effective prevention approach with a beneficial impact on
health among saleswomen. Such awareness should take
into account the risk factors identified in order to draw
sellers attention on the benefit of reducing the number of
selling hours per day as well as the number of selling
days per week by diversifying income sources if possible.

Conclusion

A prevalence of 43.18% CRD among saleswomen has
been noted. The associated factors were essentially the
low-standing housing (recalling the low socio-economic
level), monthly income above the SMIG and daily selling
time above 9 h. The recognition of at least 3 sources of
pollution, the recognition of the reality of the OAP, the
recognition by saleswomen of their higher exposure is on
the other hand a protective factor. It is important to raise
the awareness of the two groups of factors (risk factors
and protective factors) highlighted as well as targeted
OAP mitigation efforts for these workers in resource-
limited countries. These results will also serve as a basis
for longitudinal studies to refine the primary prevention
axes of CRD.

Limitations of the study

There are some limitations to this study. First, the study
was conducted among women working in an area where
traffic-related air pollution is high; however, chronic
respiratory disorders cannot be attributed solely to
outdoor air pollution because of other confounding factors
coming into play such as exposure to indoor air pollution
which was not estimated among saleswomen. Second,

the somewhat small size of the sample may limit the
detection of an OR from a logistic regression. Thirdly, due
to the absence of an official list of saleswomen working
near the main roads of the market due to the informal
nature of the activity which allows free entry of
saleswomen into the profession, we were unable to have
a baseline list and were led to make a selection of
participants for convenience. This type of choice limits
the scope of the study results somewhat. However,
choosing one of two salespeople who meet the criteria
helped to reduce this weakness.
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