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Abstract 
 

Background: Health risks associated with breathing in polluted air caused by motor vehicles have increased 

significantly. The worst impacted population is anticipated to be traffic enforcement officers because of their 
constant and extended exposure on the busy roads. 
Objective: To measure the lung function parameters i.e. mean FEV1, FVC, ratio of FEV1 to FVC and PEFR in 

traffic policemen performing their duties on roads of Lahore by using spirometer. 
Methods: This cross-sectional study was conducted at Institute of TB & Chest Medicine, Mayo Hospital, Lahore 

from July 2024 to January 2025. A total of 100 wardens visiting outpatients were consecutively included and 
underwent lung function evaluation on Spirodoc© spirometer. They were asked to blow air through spirometer 
and FEV1 (L), FVC (L) and FEV1/FVC ratios (%) and PEFR (L/s) were recorded. All the data was stored using 
‘WinspiroPRO’ software version 62 and recorded on the attached proforma. 
Results: Mean age of wardens was 30.44±6.32 years & mean job duration was 7.57±5.58 years. Spirometric 

evaluation showed that mean FEV1 and FVC was 73.74±9.31(%) and 74.49±8.34(%). However mean 
FEV1/FVC ratio and PEFR was 100.16±16.36(%) and 74.22±9.21L/srespectively. No statistically significant 
difference was seen for lung function parameters (FEV1, FVC, FEV1/FVC & PEFR) in relation to age, duration 
of job [p-value >0.05] however BMI showed significantly reduced FEV1/FVC; [p-value 0.024]) among 
underweight wardens. 
Conclusion: A decreased level of lung function has been observed among traffic wardens. With age and 

prolonged duration of exposure to traffic pollution, a declining trend in lung functioning has been observed 
based on spirometric evaluation. 
Key words: FEV1/FVC ratio, PEFR, traffic policemen, warden, Lahore, spirometer.  

 

Introduction 
 

 ahore is amongst the fastest growing cities of 
Pakistan. There is rapid urbanization which is 

leading to higher number of vehicles emitting 
harmful air pollutants. These air pollutants include 
Carbon mono oxide (CO), Carbon dioxide (CO2), 
Lead, Nitrogen oxide (NO2) and particulate matter. 
The solid particles, also known as Diesel Exhaust 

Particulate (DEP) makes up a major part of the 
particulate matter.

1,2
 The CO is the most common 

widely distributed pollutant produced from vehicle 
exhaust systems. Moreover, there are suspended 
solid & liquid droplets floating in the air. Exposure to 
these air pollutants leads to increased health 
hazards particularly when exposure is prolonged as 
is the case with traffic police personnel. When traffic 
officers are stationed at busy intersections, they put 
their own health at risk, particularly that of their 
lungs.

3,4
 Air pollution is harmful to the respiratory 

system when breathed in over time.  The incidence 
of obstructive, restrictive, and mixed forms of lung 
dysfunction is rising.

5,6
 

A study conducted on traffic policemen 
found that Forced Expiratory Volume in first, second 
(FEV1) and Forced Vital Capacity (FVC) were 
reduced by 0.21L/min and 0.32L and FEV1/FVC 
was higher by 6.8%.

7
 In another study on traffic 

policemen conducted by Ranganadin et al. all 
observed Pulmonary Function Test (PFT) 

L 
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parameters were less than their respective 
predicted (expected) values i.e. FVC=3.7L 
(expected 4.0 L), Peak Expiratory Flow Rate 
(PEFR)=8.1 L/s (expected 8.5 L/s), FEV1=2.9L 
(expected 3.3L).

8 
Pal et al. also showed that in 

traffic policemen, mean FVC was 3.56±0.11L, mean 
FEV1 was 2.79±0.10L, mean FEV1/FVC was 
78.40±2.12L and mean PEFR was 362.47±25.91L.

9 

According to a Pakistani study, conducted 
in Lahore, it was reported that there were 23.4% 
wardens who had problem of breathlessness. 
Based on the symptoms, they concluded that most 
traffic wardens had a moderately impacted 
respiratory profile at the clinical to subclinical level. 
Lahore's air quality index fell into the unhealthy to 
very unhealthy range.

10
 

Assessment of the pulmonary function 
capacity of traffic policemen / controller working on 
roads of Lahore is of most importance to see the 
long-term effects of working environment on lung 
functions. There are no or few studies conducted to 
evaluate the pulmonary function test parameters in 
traffic policemen of Lahore and to measure the 
changes in lung functions resulting from long term 
exposure to vehicular pollution. In addition, this will 
aid in the identification of high-risk groups of traffic 
police, allowing for the provision of appropriate 
recommendations pertaining to the safety of police 
personnel while on traffic duty. Thus, this will 
supplement local data and aid in the preparation of 
safety measures for subjects carrying out their 
responsibilities in severely contaminated areas. 
Therefore, the objective of this study is to measure 
the lung function parameters i.e. mean FEV1, FVC, 
ratio of FEV1 and FVC and Peak Expiratory Flow 
Rate (PEFR) in traffic policemen performing their 
duties on road of Lahore by using spirometer 

 
Methods 

 

This cross-sectional study was conducted at 
Institute of TB & Chest Medicine, Mayo Hospital, 
Lahore from July 2024 to January 2025. A sample 
size of 100 traffic wardens is statistically calculated 
taking expected magnitude of FEV1/FVC i.e. 
78.40±2.12L

9
 among traffic controller working in 

Lahore. Non probability, consecutive sampling 
technique was used to collect the data from males 
Traffic policemen of age 18 years and above 
working for more than 8 hours a day having 
experience of three years and above in Lahore. 
Traffic policemen who are: smokers, tobacco users, 
history of abdominal or chest surgery, chronic 
respiratory illness or morbidly obese BMI>35Kg/m

2
 

were excluded from the sample 

The informed consent was taken from all 
100 participants visiting outpatients of Institute of TB 
& Chest Medicine, Mayo Hospital. Demographic 
details of subjects including name, age, BMI and 
duration of job as traffic controller was recorded. 
Then all the subjects undergone lung function 
evaluation on Spirodoc© spirometer. They were 
asked to blow air through spirometer and FEV1 (L), 
FVC (L) and FEV1/FVC ratio (%) and PEFR was 
recorded. All the data was stored using 
‘WinspiroPRO’ software version 62 and recorded on 
the attached proforma. 

Data was entered and analyzed using 
SPSS version 20. Quantitative variables like age, 
FEV1, FVC and FEV1/FVC ratio and PEFR was 
presented as mean and standard deviation. 
Qualitative variables like BMI (Normal, underweight, 
overweight and obese), was presented as frequency 
and percentage. 

 
Results 

 
Mean age of wardens was 30.44±6.32 

years. Mean height and weight of wardens was 
1.79±0.05 meters and 69.21±6.11 Kg respectively. 
However mean BMI of wardens was 21.51±2.35 
kg/m

2
.As per BMI criteria 85 (85%) wardens BMI 

was normal; 6 (6%) were under weight and 9 (9%) 
were overweight. Mean job duration of wardens was 
7.57±5.58 years. Mean FEV1 and FVC was 
73.74±9.31% predicted and 74.49±8.34% predicted. 
However mean FEV1/FVC ratio and PEFR was 
100.16±16.36% and 74.22±9.21 L/s, respectively as 
presented in Table-1. 
 
Table 1: Demographic characteristics and clinical 
examination of participants. (n = 100) 

 
Characteristics Descriptive Outcomes 
  

Age (years) 30.44±6.32 
Height (m) 1.80±0.05 
Weight (kg) 69.21±6.11 
BMI  Mean (kg/m

2
) 21.51±2.35 

Normal 85 (85%) 
Overweight 6 (6%) 
Obese 9 (9%) 

Job duration (years) 7.57±5.58 
FEV1 (%) 73.74±9.31 
FVC (%) 74.49±8.34 
FEV1/FVC 100.16±16.36 
PEFR (L/s) 74.22±9.21 
  

 
No statistically significant difference was 

seen for FEV1, FVC, FEV1/FVC and PEFR in the 
age group 20-30 and 31-40 years. However, FEV1, 
FVC and FEV1/FVC were higher in the age group 
31-40 years but this difference was insignificant (p-
value (FEV1) = 0.302, (FVC) = 0.460, (FEV1/FVC) = 
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Table 2: Comparison of clinical examination with respect to age, duration of job and BMI. (n = 100) 
 

Factor FEV1 FVC FEV1/FVC PEFR 
      

Age (Years) ≤30 72.76±9.00 73.86±8.3 99.69±16.25 74.76±9.77 
>30 74.69±9.60 75.10±8.36 100.60±16.62 73.71±8.71 

p-value 0.302 0.46 0.782 0.572 
Job Duration (Years) ≤5 72.15±8.84 75.00±9.42 97.67±17.35 76.04±9.71 

>5 72.93±9.22 74.05±8.21 99.51±15.56 74.17±9.6 
p-value 0.734 0.662 0.65 0.44 
BMI Underweight 64.67±8.59 78.67±8.56 82.69±8.16 69.50±7.71 

Normal 74.47±90.4 74.47±8.59 101.18±15.99 75.04±9.32 
Overweight 72.89±11.84 71.89±6.27 102.07±18.50 69.67±7.26 

p-value 0.41 0.308 0.024 0.108 
     

 
0.782 & (PEFR) = 0.572). Except FEV1/FVC all 
other lung function parameters i.e. FEV1, FVC and 
PEFR values were insignificantly across different 
BMI. However, FEV1/FVC was very much reduced 
in underweight subjects (p-value =0.024). FEV1, 
FVC, FEV1/FVC and PEFR insignificantly differ in 
job duration categories i.e. 1-5 years [FEV1=72.15, 
FVC=75.00, FEV1/FVC=97.67 & PEFR=76.04] and 
6-10 years [FEV1=72.93, FVC=74.05, 
FEV1/FVC=99.51 & PEFR=74.17] as presented in 
Table-2. 

 

Discussion 

 
Air pollution caused by automotive exhaust 

has emerged as a serious health risk due to the 
remarkable growth in vehicle density across the 
world. Breathing in dust and gasoline vapor together 
may seriously damage your lungs and other organs.  
Because of their constant and extended exposure, 
traffic police officers are likely to suffer the most 
severe consequences. In these groups, lung 
function may be affected by factors including length 
of exposure, age, and co-occurring smoking. Long-
term exposure to vehicle emissions (such as fumes 
or chemical residues) has been linked to reduced 
lung function in several studies of traffic officers.

11,12
 

Long-term exposure to vehicle-generated 
air pollution has been linked to a variety of health 
problems, including cytogenetic abnormalities, 
asthma exacerbations, and chronic obstructive 
pulmonary disease.

13
 In this study mean age of 

wardens was 30.44±6.32 years. Mean job duration 
of wardens was 7.57±5.58. Spiro-metric evaluation 
showed that mean FEV1 and FVC was 73.74±9.31 
and 74.49±8.34. However mean FEV1/FVC ratio 
and PEFR was 100.16±16.36 and 74.22±9.21 
respectively. No statistically significant difference 
was seen for lung function parameters (FEV1, FVC, 
FEV1/FVC & PEFR) in relation to age, BMI (except 
underweight wardens had significantly reduced 
FEV1/FVC) and duration of job. 

People who work in motor vehicle traffic 
areas have a higher incidence of respiratory 
illness.

12,14
 There is a higher probability of abnormal 

FEV1 and FVC among non-mask-wearing traffic 
police officers compared to their mask-wearing 
counterparts.  In addition to respiratory ailments, 
long-term exposure to air pollution is associated 
with an increased risk of cardiovascular disease and 
nervous system problems.

15,16
 Researchers found 

that impaired lung function due to air pollution was a 
significant predictor of cardiorespiratory illness and 
death.

17
 
Most of the studies in literature have 

compared the lung function tests of traffic wardens 
with controls (taken from some other police 
department or normal people).

18,19 
However in this 

study we just evaluated the lung function test of 
wardens and did not compared their lung function 
test it with any control. Patil found that the traffic 
cops he studied had significantly reduced lung 
function metrics. Values for FVC, FEV1, PEFR, and 
MMV among traffic officers were significantly (p 
<0.01) below their predicted values. The wardens, 
on the other hand, had poorer FVC (0.32L), FEV1 
(0.21L/min), and a greater FEV1/FVC ratio (6.8%). 
There was a decrease of 7.3% in the FEV1/FVC 
ratio and a decrease of 11.8% in FVC as compared 
to the expected value. In traffic wardens, 30.8% had 
a modest decrease in forced vital capacity (FVC), 
whereas 17.3% had a moderate decrease

7
. These 

findings were also similar to the findings were 
observed in this study, showing reduced lung 
functioning of traffic wardens. This may be because 
of Pakistan and India have been sharing similar 
traffic and atmospheric parameters. 

Long-term exposure to air pollution is 
responsible for the considerable reduction in FVC, 
FEV1, and PEFR shown in the research by Gupta 
S., et al. compared with controls. Values for forced 
vital capacity (FVC) (2.7L), forced expiratory volume 
in one second (FEV1) (1.8L), and peak expiratory 
flow rate (PEFR) (7.5L/s) were significantly lower in 
traffic police officers with >8 years of exposure 
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compared to those obtained in traffic police officers 
with 8 years of exposure.

20
 Pal et al., conducted 

another study in India and showed that in traffic 
policemen, mean FVC was 73.56±0.11L, mean 
FEV1 was 72.79±0.10L, mean FEV1/FVC was 
78.40±2.12L and mean PEFR was 
362.47±25.91L/min.

9
 Results of this study are also 

comparable with findings of current study. 
Patil, Gupta and Pal et al showed 

decreasing trend in lung function test parameters of 
traffic wardens and results of this study are 
consistent with the findings of these authors 
however in this study we did not compare the lung 
function test parameters with controls. A latest study 
from Multan Pakistan also showed that among 
traffic wardens mean FVC was 4.54±0.12, mean 
FEV1 was 3.97±0.11, mean FEV1/FVC was 
86.30±3.11 and mean PEFR was 483.56±26.81.

21 

In another study on traffic policemen 
conducted by Ranganadin et al., all observed PFT 
parameters were less than their respective 
predicted (expected) values i.e. FVC=3.7L 
(expected 4.0 L), PEFR=8.1 L/s (expected 8.5 L/s), 
FEV1=2.9L (expected 3.3L).

8 
Sayyad from Nepal 

also reported a significant decrease in  FVC (p 
<0.01), FEV1 (p <0.01), FEV1/FVC and PEF in 
traffic wardens.

22
 

In addition, Gupta and his colleagues 
demonstrated that traffic cops saw a noticeable 
reduction in all Spiro-metric indicators as the length 
of their exposure to different pollutants increased. 
When comparing traffic officers with and without 8 
years of exposure, individuals with 8 years or more 
of exposure had significantly lower values for FVC 
(2.7 L), FEV1 (1.8 L), and PEFR (7.5 L/s).

20
 

Participants in this study i.e. traffic officers, 
were exposed to toxic compounds and gases from 
vehicle emissions for extended periods of time, 
causing irritation and allergies in their lungs and 
airways. Particulate matter in the lungs causes 
reactive oxygen species to be produced in 
macrophages and bronchial epithelial cells via 
vehicle exhaust, especially organic extracts of diesel 
exhaust.

23, 24
 

In this study, only spiro-metric examinations 
were performed while level of lung diseases i.e. 
chronic or acute were not evaluated. Moreover, due 
to recent wave of corona virus, most of the wardens 
were using masks. The effect of heat was also not 
assessed. Moreover, their cardiac functioning was 
also not assessed, that could be associated with 
lung functioning. These limitations are the future 
prospects of this study. 

 

 
 

Conclusion 
 

The study demonstrates a decline in spiro-
metric parameters among traffic wardens in Lahore, 
particularly FEV1 and FVC. Although the results 
were not significant across most subgroups, 
underweight participants showed significantly lower 
FEV1/FVC ratios, indicating a possible restrictive 
pattern. These findings highlight the need for regular 
lung function monitoring and preventive measures, 
including use of protective masks. 
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