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Abstract

Air pollution, a major environmental problem has a direct association with the incidence of 
respiratory symptoms and decreased in pulmonary function. A comparative cross sectional study was 
designed for 284 healthy men exposed into two different environs i.e. urban and rural areas of district 
Peshawar. This study also determined and compared risk factors i.e.  men working in open shops for 
~ one year or more than one year prior to the study  and daily exposure for ~ 8 hours per day and 
lung functions using peak expiratory flow (PEF) measurements. The results showed high significant 
prevalence (p<0.05) for bronchitis 83.1% (OR = 29.33; 95% CI = 14.9 – 54.0) and asthma 66.2%  
(OR = 13.5; 95% CI = 7.5 – 25.1) symptoms in urban area shopkeepers as compared to rural area 
shopkeepers 14.8% and 12.7% respectively. Similarly, the readings of PEF were found severe in 33%, 
mild in 32% and normal range in 35% in urban participants as compared to the shopkeepers living in 
the rural areas in which severe cases were reported in 13%, mild 19% and normal 68% respectively. 
Exposure per day, per year and more than one year as occupational stay at the shops of men, puts them 
at greater risk due to their continuous exposure to air pollution. The observed rise in health issues 
seems to be related with continuous increase in urbanization, traffic emissions and road expansion in  
the urban area. 
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Introduction

Air pollution an important environmental risk factor 
having undeniable impacts on health as directly linked 
with the prevalence of respiratory disorders and reduced 
lung function [1]. The published studies revealed that 
respiratory disorders from short term allergies to long 
term chronic illnesses are all due to polluted air [2-
4]. The major sources of air pollution are emissions 
from vehicular traffic, industries, utility, construction 
activity, and fossil-fuel burning [5-7]. According to 
the report of World Health Organization (WHO) [8], 
“approximately, 91% of the world population were 
breathing low quality air than the WHO guideline”.  
Most of the megacities of the world including Peshawar 
has these sources present in their environs and WHO 
reported [8], it is the 2nd most polluted city among 
3000 cities across the world.  Rapid expansion in 
population, urbanization as well as increase in number 
of vehicles over the last decade and never ending road 
expansion project (BRT) has intensified the pollution 
level more in the region.  

In many studies, particularly, vehicular emissions 
has been considered a major source of air pollution 
in urban areas [9] and almost ~10% of the respiratory 
infections may be attributed to urban air pollution 
[10]. According to a United Nations (UN) report, 
vehicular emissions contributed more than 60% of all 
the substances in air pollution in cities. These harmful 
substances include: particulates matter (PM10, PM2.5), 
carbon monoxide (CO), nitrogen oxides (NOx), oxides of 
sulphur (SOx), tropospheric ozone (O3) and so on. These 
components have been proven as causative factors for 
different respiratory and cardiovascular pathology 
[11]. Among these substances, NOx can do great harm 
to the environment and human’s health [12]. Nitta 
et al, [13] and Sekine et al, [14] have proved in their 
studies that exposure to heavy road traffic was related 
to increased risks of respiratory symptoms, with higher 
concentration of NOx being one of the causes. Similarly, 
exposure to atmospheric pollutants can cause bronchitis 
and may even worsen asthma. 

Balashanmugam et al. [15] have conducted research 
on transport workers and reported a striking association 
between a series of respiratory disorders like irritation 
of lungs, bronchial asthma and chronic obstructive 
pulmonary diseases (COPD) and long term exposure to 
higher concentrations of vehicular emissions like CO, 
NOx and SOx.  Furthermore, noteworthy toxicological 
evidence was determined by Larsson et al. [16], on 
the effects of traffic-mixture exposures like adults 
exposed for two hours in a road tunnel with numbers of 
respiratory symptoms, decreased peak expiratory flow 
and an inflammatory response in the upper airways in 
mild asthmatic adults.  

Similarly, another aspect of air pollution and 
a majority of respiratory issues among humans in 
published literature is new road construction and its 
consequent operation [17]. Dust and other air pollutants 

from demolition and construction have greatly impact 
the health and quality of life of people working on and 
living close nearby [18, 19].

Although, there are a number of sources regarding 
the ambient air quality and symptoms of respiratory 
health in children worldwide [20-24], there are very few 
studies present on adults respiratory health, inside of 
the specific occupational settings [25]. The occupational 
exposure and inhalation play a great role in the 
incidence and exacerbation of respiratory symptoms i.e. 
bronchitis and chronic asthma but very little is known 
about their causes like  inhaling injurious and poisonous 
substances from the physical environment, such as air 
during long time outdoor stay [26-28]. 

People stay for a long time as occupational exposure 
particularly  by the road sides, often face respiratory 
symptoms such as  shortness of breath, cough, nose 
congestion, sore throat,  phlegm, occupational asthma, 
cardiovascular problems and so on due to exposure 
to vehicular emissions of numerous air pollutants [29, 
30]. The study of García et al, [31] depicts the same 
results in traffic-police as occupationally exposed to air 
pollution had an increased risk of developing respiratory 
symptoms and signs. 

A review study conducted by Schwela and Dieter 
[32], in 25 Sub African countries depicts that the 
implications of air pollution on human health are more 
but unfortunately, very rarely assessed. While, the 
burden associated with health hazards are reported to 
continuously rise every year in the developing countries 
[33]. 

Likewise, very few studies have been conducted 
in Peshawar, Pakistan, to evaluate the ill effects of air 
pollution due to road traffic emission and existing road 
expansion among urban as well as in rural populations. 
Peshawar is progressively converting into a city of 
congestion and traffic; due to growing number of 
vehicles coupled with expansion in the existing road 
network. 

The use of several transportation activities, 
construction of roads and overhead bridges has badly 
affected the atmosphere of this region. Thus, it is 
necessary to assess and compare the risk factors and 
pulmonary function among men exposed to urban 
air at least one year exposure with men of rural area. 
Understanding the differences in risk factors in 
various environments can help to illuminate variances 
in the incidence of these effects/outcomes and can be 
used to develop and improve public health programs, 
interventions, and policies.

Materials and Methods

Study Design and Participants

A comparative cross sectional study was carried out 
through randomized survey among 284 healthy men 
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in urban and rural areas of district Peshawar. Urban 
and rural areas were selected as to reflect different 
environments of exposed and unexposed groups to 
air pollution. Table 1 shows the details on inclusion 
and exclusion criteria. The study was approved by the 
institutional medical ethics committee.

Sample Size

Sample size calculation was carried out through 
Daniel [34] biostatistics calculator which is mainly used 
in health sciences for prevalence studies. 

Sample size = 142 participants from urban area and 142 
from rural area

Data Collection 

Data collection comprised two steps; questionnaire 
survey and peak flow meter measurements. The data 
was collected through modified SAPALDIA structured 
questionnaire during September to November, 2019. 
Comprising of the personal information and details 
related to the clinical history of the total surveyed 
population i.e. n = 284. Especially, the shopkeepers 
were identified as the main target group for both urban 
and rural areas, as they reside daily in high exposure 
area for a maximum period of time. The presence 
of respiratory symptoms in the studied population 
(shopkeepers) were confirmed by questions commonly 
related to the diagnosis of bronchitis and asthma 
symptoms like cough, chronic phlegm, chronic cough/
phlegm and wheezing without cold, breathlessness 
during the day/night, current asthma, dyspnea on 
exertion and chest tightness respectively. 

Pulmonary function was tested through Wright’s 
peak flow meter after obtaining the consent from the 
surveyed population. Peak flow score is displayed on 
the side of peak flow meter. This is given in liters of air 
breathed out per minute (l/min). Peak flow readings are 
often classified into 3 zones of measurement according 
to the American Lung Association [35]; green, yellow, 
and red (Table 2).

Data Analysis

 Statistical analysis was carried out through SPSS 
version 22. Descriptive analysis using simple frequencies 
and percentages. Univariate relationship between two 
categorical variables tested with chi-square. Multiple 
logistic regressions were also performed to test the 
association between exposure to outdoor ambient 
air pollution per day, year and more than one year as 
occupational stay at the shops of men and its risk factor. 
Odd ratios and the corresponding 95% confidence 
intervals were also computed. Variables with p value 
less than 0.05 were considered significantly associated 
with presence of bronchitis and asthma symptoms.

Results and Discussion

The total response rate was 100%. The overall 
bronchitis and asthma prevalence identified in this 

Table 1.  Inclusion and exclusion criteria. 

Inclusion criteria Exclusion criteria

Preferably, men having work history along the main road side 
such as shopkeepers 

Having past or present history of respiratory diseases such as 
asthma, tuberculosis and other Chronic Obstructive Pulmonary 

Diseases

Age 30-50 years Incomplete filling of the questionnaire

Matched socioeconomic conditions

Working in open shops for at least one year or more than one 
year prior to the study

Spend almost eight or more than eight hours on the shop daily

No history of respiratory disorders

No smoking

Table 2. Wright’s peak flow meter zones.

Zones Reading Indications

Green zone 
(Normal)

80 to 
100%  Normal peak flow readings

Yellow zone 
(Mild)

50 to 
79% 

Indicates caution. It may 
mean respiratory airways are 

narrowing

Red zone 
(Severe)

Less than 
50% 

Indicates a medical 
emergency and severe airway 

narrowing
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 Symptoms Groups Variables 
No. of 

participants 
(+)

No. of 
participants 

(-)
Row totals

Odds 
ratio 
(OR)

Chi - 
square 

statistics
p-value 95%- 

CI

Bronchitis

Urban

Daily 
exposure

8hr/day 50 16 66

0.3676 4.7317 .029** 0.146- 
0.9261

>8hr/day 68 8 76

Column 
totals 118 24 142 

(Grand Total)

Rural

8hr/day 4 21 25

1.12 0.0353 0.85 0.3421- 
3.67

>8hr/day 17 100 117

Column 
totals 21 121 142 

(Grand Total)

Urban

Occu-
pational 
exposure

1year 84 7 91

6 15.2995 0.000*** 2.283- 
15.77

>1year 34 17 51

Column 
totals 118 24 142 

(Grand Total)

Rural

1year 2 12 14

0.9804 0.0031 0.95 0.2014- 
4.773

>1year 17 100 117

Column 
totals 21 121 142 

(Grand Total)

Asthma

Urban

Daily 
exposure

8hr/day 18 18 36

0.3947 5.6542 0.02** 0.1813- 
0.8594

>8hr/day 76 30 106

Column 
totals 94 48 142

Rural

8hr/day 3 22 25

0.9273 0.0125 0.91 0.2471- 
3.479

>8hr/day 15 102 117

Column 
totals 18 124 142

Urban

Occu-
pational 
exposure

1year 26 28 54

0.2731 12.6857 0.000** 0.1316- 
0.5669

>1year 68 20 88

Column 
totals 94 48 142

Rural

1year 2 12 14

1.167 0.0364 0.84 0.2389- 
5.697

>1year 16 112 128

Column 
totals 18 124 142

***= Most significant (p<0.05)
   CI= Confidence Interval

Table 3. Presence of respiratory symptoms among shopkeepers of urban and rural areas.

Respiratory Symptoms 
Groups Odds ratio 

(OR)
Significance

(p-value) 95% CI
Urban n (%) Rural n (%)

Bronchitis
Present 118 (83.1%) 21 (14.8%)

29.33 0.0001** 14.9-54.0
Not present 24 (16.9%) 121 (85.2%)

Asthma
Present 94 (66.2%) 18 (12.7%)

13.5 0.000** 7.5- 25.1
Not present 48 (33.8%) 124 (87.3%)

Table 4. Risk factors for respiratory symptoms in men exposed into two different environs.
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study were slightly higher in urban area shopkeepers 
(75.04%) than that of rural areas (13.73%). In rural 
area, the symptoms of bronchitis and asthma were 
found in 21 (14.8%) and 18 (12.7%) study participants, 
while the symptoms of bronchitis and asthma in urban 
area, were found in 118 (83.1%; OR = 29.33; 95%  
CI = 14.9 – 54.0) and 94 (66.2%; OR = 13.5; 95%  
CI = 7.5 – 25.1) participants respectively. Comparatively, 
the symptoms of bronchitis and asthma were found 
significant (p<0.05) in urban areas as shown in the 
Table 3.

According to the studies of Gurung and Bell  
[10], Nicoll and Henein [36], these respiratory illnesses 
are largely attributed to the particulate matter like  
dust, soot, smoke and different toxic chemicals present 
in the air [10]. According to the WHO [8] report, 
majority of Southeast Asia countries are experiencing 
high levels of air pollution, especially in urban areas 
where the annual mean levels often exceed limits  
5-10 fold.   

A study conducted by Ali et al. [37] in the 
Rawalpindi city of Pakistan has revealed significant 
association of health issues with the inhalation of 
road traffic on daily basis among roadside workers  
(n = 580). The results revealed that ~80% of the surveyed 
population have high risks of asthma (OR = 32.84;  
95%- CI = 15.59 – 69.15), cardiovascular symptoms  
(OR = 13.8; 95%- CI = 3.63 – 52.41) and caused increased 
rate of hospitalization over times. The observed rise 
in air pollutants and associated health issues seems to 
be related with continuously increased urbanization, 
industries and traffic in the urban areas of Rawalpindi 
[4, 38]. Similarly, the present study findings are  
similar with the study of Ilyas et al, [39] conducted 
in the urban areas of Quetta, Pakistan. The status of 
air pollution in Quetta city is found to be very life 
threatening and its consequences on human health 
arising due to presence of high concentration of 
particulate matter in the area. The particulate matter, 
particularly less than 10 mm in size, can pass through 
the natural protective mechanism of human respiratory 
system and plays an important role in genesis  
and augmentation of allergic disorders as well as 
respiratory disorders [39]. Furthermore similar findings 
have been mirrored in the study carried out in Jalgaon 
urban center of India. In this research, the impact of 
vehicular pollution on human health in urban areas  
is at peak level as vehicle emissions are near the ground 
level where people live and work. The continuous 
exposure of the population to these higher levels of air 
pollutants leads in decrease in the lung capacity.

Risk Factors 

Risk factors such as daily exposure per  
day ~8 hours and more than 8 hours and occupational 
exposure such as one year and more than one year were 
determined through logistic regression analysis and 
results were found significant (p<0.05) for shopkeepers 

in urban area as compared to shopkeepers exposed 
in rural areas as depicted in Table 4. In urban areas 
shopkeepers the symptoms of bronchitis were found in 
50 (35.2%) and 68 (47.8%) participants for daily work 
exposure with odds ratio 0.34 as compared to the rural 
areas shopkeepers where it is found only in 4 (2.8%) 
and 17 (12.1%) numbers of participants with odds ratio 
1.12 respectively (Table 4). Similarly in occupational 
exposure high value of bronchitis symptoms were noted 
in urban shopkeepers i.e. 84 (59.2%) and 34 (23.9%) 
numbers of participants while in rural shopkeepers 
this was found only in 2 (1.4%) and 17 (12.1%) 
participants. Furthermore, the asthma symptoms were 
found increased with increasing exposure like in 18 
(12.7%) and 76 (53.5%) participants for daily stay on 
the shop and 26 (18.3%) and 68 (48.1%) in participants 
for occupational stay with most significant p-value 
(p<0.05). 

Several studies, for example have reported a 
substantial increase in the prevalence of the respiratory 
illness among workers of different occupations with 
apparent positive association with air pollution and 
occupational exposure [27, 40-45].

Measurements of Peak Flow Meter

Likewise the symptoms of respiratory disorders, 
measurements of peak flow meter were found 
significantly different (p<0.05) from rural area through 
Pearson’s chi square test. In urban area the readings  
of PEF were found severe in 47 (33%), mild in 46  

Fig 1. No. of studied participants through peak flow reading 
according to 3 zones of measurement. 
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(32%) and normal range in 49 (35%) participants  
as compared to the shopkeepers living in the rural  
areas in which severe cases were reported in 18 (13%), 
mild 27 (19%) and normal 97 (68%) respectively  
(Fig. 1). 

Also PFR readings among urban area shopkeepers 
were recorded 47 (33%), mild in 46 (32%) participants 
with increase in duration of their stay on shop which 
was statistically significant (p<0.05). Similar findings 
by Prakash et al, [46] showed a fall in pulmonary 
lung function among shopkeepers who work in places 
near highways and were exposed to high levels of air 
pollution compared to the control group. However, these 
workers were also taking the least preventive measures 
to save their selves from exposure to air pollution. 
The alarming rise in particulate matter concentrations 
among Asian countries indeed poses severe threats to 
locals (street vendors and small business entrepreneurs) 
that work in these environments without proper 
precautions [47, 48].

Conclusion

There is no doubt that Peshawar is facing rapid 
population growth, increased number of vehicles as 
well as traffic congestion and roads construction and 
expansion activities like other mega cities in the world. 
The study results have clearly shown that men exposed 
to urban air are more prone to bronchitis and asthma 
as compare to the rural area of Peshawar. Exposure per 
day, per year and more than one year as occupational 
nature/stay at the shops of men, puts them at greater 
risk due to their continuous exposure to air pollution. 
Therefore, it is recommended that Government should 
develop a control strategy for air pollution. Otherwise, 
they have huge economic impacts by decreasing 
productivity, increasing healthcare expenditure, 
morbidity and mortality. In addition, awareness 
programs should be arranged to educate the shopkeepers 
about ill effects of air pollution and encouraged them 
to use protective masks and make habit of regular 
health checkup. Further, with little modification in 
data, prospective studies should be conducted in a 
number of geographical areas to examine current urban 
air pollution and associated incidence of respiratory 
disorders.
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