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ABSTRACT

Objective: The aim of this study was to see how secondary school students were influenced by vehicle exhaust
emissions and dust. The health impact of local traffic pollution on the secondary school age children is evaluated in
this report.

Study Design: Randomized Study

Place and Duration of Study: This study was conducted at Community Medicine, Al-Tibri Medical College,
Karachi. from December, 2020 to March, 2020.

Materials and Methods: 210 secondary school students were selected of age 12 to 16 years for study. Oxygen
saturation (SPO2) changes were measured by Wireless Fingertip Pulse Oximeter and Peak Expiratory Flow Rate
was taken by Digital Peak Flow Meter of secondary school going students attending schools at main Saddar area,
Gulshan-e-Igbal and in DHA Karachi city. Statistical analysis was carried out by SPSS.

Results: Oxygen saturation, (SPO2) changes were normal in students of every area but were remarkably low in
students attending school in Saddar area (p<0.001) to compare with other areas students. Peak Expiratory Flow Rate
was lower (431.00 + 10.98 L/min) in students going schools at Saddar area than students attending school in
Gulshan-e-Igbal area (436.00 £ 13.19 L/min) and Defense Housing Authority area (450.40 + 12.92 L/min).
Conclusion: Effect of automobile exhaust emissions and dusts on secondary school students inside centres of city
seed more health threat to young students than the students attending schools in other parts of city.
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INTRODUCTION

Karachi is the 10" largest city of the world. Karachi has
grown nearly 25 times since 1947 and is growing at the
rate of about 5.4 percent per annum, making it one of
the fastest growing cities of the world. Apart from the
spurt in population that it has experienced, the intra-
urban distribution of population has also changed
phenomenally. Its average annual growth, 2006 to
2019, was 3.19%. Its Pollution Index rate 2019 at mid-
year is 89.32%,

The city has seen an extraordinary advancement in most
recent decade.
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Recent census revealed Karachi population has grown
at around 6% per annum while the average growth rate
of registered vehicles was recorded 40%?2.

Motor vehicle exhaust is made up of a combination of
gases, liquid droplets, and solid particles. In humans,
several of these compounds have been linked to
disease®. Automobile emissions cause encompassing
levels of air toxics contain carcinogens. Exposure to air
toxins even causes noncancerous effects such as
cardiovascular,  neurological, reproductive  and
respiratory diseases.

Engine vehicles exhaust fumes discharge has a lot of
negative impact on the human wellbeing and the
climate. Internal combustion engines emit carbon
monoxide, carbon dioxide, hydrogen vapors, water,
hydrogen isocyanides, sulfur oxides, nitrogen oxides,
and various metals like lead, cadmium, nickel, sodium,
potassium, phosphorus, zinc, manganese, iron, copper,
barium, and so on while the evaporative outflows are
the fumes of fuel which are delivered into the
environment*. Diesel exhaust from vehicles and air
pollution is harmful and interrupts with the proper
functioning of human body organ systems. After acute
and long term exposure to particulate matter, vehicle
fume exhaust can disrupt normal physiology. Systemic
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disease processes in the central nervous, ocular,
hematologic, respiratory, cardiovascular, and renal
systems may occur as a result of exposure®. Dust and
smoke are visible examples of PM 10, but more than 90
percent of particulate matter isn't visible to the naked
eye. Particulate matter contains microscopic solids or
liquid droplets that are so small that they can be inhaled
and cause serious health problems. Some particles less
than 10 micrometers in diameter can get deep into
human lungs and some may even get into bloodstream.
The high surface-to-mass ratio of very small particles
less than 0.1 microns increases their toxic capacity®.
PM 2.5 concentration in Karachi air is currently 4 times
above WHO exposure recommendation’.

The current investigation was subsequently manifest the
impact of toxic waste such as auto exhaust fumes,
gases, and so forth on secondary school going students
by estimating their peak expiratory flow rate and
oxygen saturation.

MATERIALS AND METHODS

This study was carried out from 1st week of December
2019 to 2nd week of March 2020. Schools are chosen
using a stratified random sample of secondary schools
from the Karachi city area’s major school regions:
Saddar, Gulshan-e-Igbal and Defense housing authority
(DHA). Twenty-one secondary schools were chosen at
random from a list of secondary schools collected from
the Department of Education. For each of the schools
we selected, we calculated the distance between the
school's central and the nearest major road. At least
average three hundred automobile vehicles movements
in twenty-four hours in all the areas in study were
recorded. 210 students were conveniently selected.
Only healthy students with same anthropometric
measurements, and at least two years of duration of
exposure were included in the study. Students with
history of allergies or respiratory illnesses were not
included in study. Their identity was kept secret. Study
was conducted in all three selected sites of Karachi, at
the entrance of the school, in the open parking area of
the school, and inside the school building respectively.
Before testing all selected students were given a
complete explanation of the purposes, procedures and
potential risks and benefits involved in the study and
their school administration consent was taken in this
regard. A detailed history including the history of diet
and lifestyle was taken and general physical and
systemic examination was done. Weight was taken on a
weighing scale with standard minimum clothing to the
nearest 1/2 kg. Height was recorded in cm without
shoes. The study was approved by the local institutional
ethical committee.

The Wireless Fingertip Pulse Oximeter was used to
calculate the Oxygen saturation. Students were asked to
sit for ten minutes before taking three measurements on
their left index finger at one-minute intervals. The

highest pulse oximetry-measured blood oxygen
saturation value was held. In the event of a broken nail,
other digit from the same hand was used. It was also
tested to see whether the subjects were wearing nail
polish or ink, which was removed if they were. After
spending ten minutes in warm rooms, measurements
were taken. A Digital Peak Flow Meter was used to
calculate the peak expiratory flow rate. The test was
carried out while standing, with the peak flow meter
kept horizontally. In the inlet nozzle, a tight-fitting
disposable cardboard mouthpiece was inserted.
Following proper rest, the subject was instructed to take
a deep breath and exhale as vigorously as possible into
the instrument in one single blow. The experiment was
carried out three times, with the best of the three results
being documented.

Statistical analysis was carried out by SPSS. The
unpaired ‘t’test was used for statistical procedure and
analysis. We compared the means of two independent
groups to determine if there is a significant difference
between the two. The findings were expressed as
Meant SD, with a p value of < 0.001 considered
relatively significant.

RESULTS

This study looked at whether or not exposure to
vehicular contaminants is linked to children's
respiratory health. In most cases, according to a WHO
technical report, vehicle exhaust is a significant irritant
that affects the respiratory tract. To avoid permanent
damage, it is important to detect and treat respiratory
obstruction at an early and reversible stage. At present
in Karachi airborne particles concentration is less than
2.5 microns (PM 2.5) which is four times higher than
the WHO's recommended exposure level”. Pulmonary
function tests are used as screening tests to ascertain the
effects of these contaminants in populations exposed to
them®. One such parameter that can be easily measured
is the peak expiratory flow rate.

Table No.1: Oxygen Saturation (SPO2)

. Oxygen Values
Location Saturation %

School located at 98.90 + 0.59 in Mean
Saddar Karachi +SD
School located at 98.60 + 0.60 in Mean
Gulshan-e-Igbal +SD
Karachi
School located at 97.94 +1.29 in Mean
DHA Karachi +SD

In our study, school students in Saddar area who were
constantly exposed to exhaust and fumes had a lower
peak expiratory flow rate than Students of Gulshan-e-
Igbal area and DHA Schools. The PEFR is useful for
determining the degree and rate of growth of a disease®.
Within 100-120 m of the start of forced expiration, the
PEFR emerges from the broad airways as an effort-
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dependent parameter. It stays at its highest point for
around 10 meters®® 1,

Table No.2: Peak Expiratory Flow Rate (PEFR)

L ocation Peak Expiratory Values
Flow Rate (L/min)
School located 431.00 + 10.98 in Mean +
at Saddar SD
Karachi
School located 436.00 + 13.19 in Mean +
at Gulshan-e- SD
Igbal Karachi
School located | 450.40 + 12.92 in Mean +
at DHA Karachi SD
Table No.3: Comparative relation of Oxygen
Saturation
T- P- Statistical
Location value | value | Significance
Students of Saddar 3.66 | 0.01- Significant
area School Vs 0. 001
Students of Gulshan-
e-lgbal area School
Students of Gulshan- | 1.71 | >0.10 | Non-
e-Igbal area School Significant
Vs Students of DHA
area School
Students of Saddar 3.99 | <0.001 | Highly
area School Vs Significant
Students of DHA
area School
Table No.4: Comparative relation of Peak
Expiratory Flow Rate
T- P- Statistical
Location value | value | Significance
Students of Saddar 4.69 | 0.01-0. | Significant
area School Vs 001
Students of
Gulshan-e-Igbal
area School
Students of 1.31 >0.10 Non-
Gulshan-e-Igbal Significant
area School Vs
Students of DHA
area School
Students of Saddar | 5.95 | <0.001 Highly
area School Vs Significant
Students of DHA
area School
DISCUSSION

Motor vehicles release a mixture of solid and liquid
particles into the atmosphere. Primary particles are
made up of unburned diesel or petrol droplets combined
with solid fuel (smudge) from engine emissions®?.
Traffic pollution has been linked to a number of
illnesses as well as risk of death. Over the previous two

decades, the concentrations of main air pollutants such
as 03, NOx, and SO2 have also increased dramatically
in Pakistan. According to the World Bank, the annual
burden of disease caused by outdoor air pollution in
Pakistan leads in about 22,000 premature adult deaths
and 163,432 disability-adjusted life years (DALYS)
lost. Increased mortality in children as a result of
pollution, on the other hand, is difficult to estimate
since increased mortality occurs later in life. Early
exposure to local traffic pollution has been linked to
lung function problems later in life'®. In a study
performed by Yasar et al. in 2013, vehicle emissions
were reported to be significantly depending on the type
of fuels utilized. Diesel vehicles and buses produced
five times more SO2 and fourteen times more HC
emissions than CNG vans and buses, which produced
two to twenty times more CO emissions. According to
Hussain et al. (2018), one of the main causes of inferior
civic air quality in Pakistan's major cities is increasing
number of vehicles. The average yearly growth rate for
on-road cars in Pakistan was more than 8.5 percent, and
an average vehicle in Pakistan produces 25, 20, 8, and
3.6 times more lead, hydrocarbons, carbon, and NOX
per kilo metre than a vehicle in the United States,
according to this report'*. The peak expiratory flow
rates of students inside school building were lower than
those of students in open parking area or students near
entrance in school in Saddar. Our findings back up
previous studies that found men working in underpasses
and bus garages had decreased lung capacity®®. Students
at DHA school inside in school building had
significantly lower Peak Expiratory Flow Rates due to
the localized concentration of exhaust fumes and dust in
the building and the lack of access to outside fresh air.
A lack of proper ventilation and humidity in side
building exposes student to dust mites and air borne
spores, in addition to exhaust and dust. Many studies
have linked dampness and mould in buildings to
negative respiratory health effects!®”. All of the
students seemed to have normal oxygen saturation
(SPO2) levels in all places of studies. This clearly
indicates that their oxygen saturation was not affected
despite the apparent drop in PEFR. Since our research
was conducted on a younger age group, this may be
reason for normal oxygen saturation SPO2 with
pollutants exposure. Students inside school building, on
the other hand, had significantly lower oxygen
saturation than those whom tests were taken outside
school buildings. Various studies have found several
examples of air quality constantly exceeding national
guidelines in Pakistan's major cities. During the year
2019, PM 2.5 concentrations in the city of Karachi and
Lahore exceeded the WHO and national air quality
guidelines on virtually every single day. Although a
few studies have reported on the significant effects of
rising pollution concentration in Pakistan, the full
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scope, nature of contributing causes, and consequences
are unknown.

CONCLUSION

Because of the growing health and socioeconomic
consequences, in recent years, air pollution and particle
matter have merged to create a global problem. These
dangers have grown in intensity and impact,
particularly in developing nations Pakistan, for
example, is a developing country with inadequate
warning, protection, and control mechanisms. Poor air
quality has been linked to a number of health issues, as
well as growing death rates, according to several
epidemiological studies. As a result of high levels of air
pollution, mainly particulate matter, death rates in
Pakistan are alarmingly high. Exhaust gases and dust
have a negative impact on student’s health. Students are
at risk due to the additional effects of indoor pollution.
Regular health tests for the students should be
performed to identify any respiratory problems as soon
as possible and to follow proper management
procedures. Ventilation should be carefully considered,
and generators and other air-polluting devices should
not be placed in basements.
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