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Abstract: Background

Chronic exposure to heavily polluted air affects the respiratory status.

Objectives: To observe the effects of air pollution on pulmonary functions of adolescent
male living in urban areas of Bangladesh.

Methods: This cross-sectional study was done in the department of Physiology, BSMMU.
For this purpose, 60 apparently healthy adolescent male of age 13 to 18 were selected from
different slum areas of Dhaka city. Sex and age matched 55 subjects were taken as control
from rural area of Bangladesh. All subjects were of low socio-economic status and living in
the corresponding areas since birth. In the study, Forced vital capacity (FVC), Forced
expiratory volume in first second (FEV;), FEV; /FVC % and Peak expiratory flow rate
(PEFR) were estimated by VMI ventilometer on standing position. Statistical analysis was
done by using “Z” test.

Result: The mean measured values of FVC, FEV; FEV/ FVC% and PEFR were lower in
the experimental group than in the control group. FVC and FEV; were lowered significantly
(p<0.05) but FEV; /FVC % and PEFR in experimental group though lowered , the result were
not statistically significant.

Conclusion: The results of the study reveals that pulmonary functions were lowered in urban
adolescent and it was of restricted lung function type.
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Introduction:

Air pollution is one of the serious health problems faced by
the people in the developing country and significantly
associated with lower lung function'®. Decline in lung
parameters FVC, FEV; and PEFR are observed in the
population residing in the area with air pollution than those of
the non- exposed population®’. The main sources of air
pollution are the transport vehicles, factories and
developmental activities. The major causes of increased
emission of pollutants in the urban areas include the use of
poor quality fuel, traffic congestion and badly maintained
motor vehicles®. Automobiles are ‘necessary evil’s on one
hand they have made living easy and convenient, but on the
other hand they have also made human life more complicated

58

and vulnerable to both toxic emissions and increased risk of
accidents. Urban people are most affected because motor
vehicular pollution is predominant here and significantly
contribute to air quality problems®®.

Most of the automobiles those move on the streets are either
reconditioned or expired and worn out. Thus air in the urban
area is polluted by the smoke emitted from the automobiles.
High levels of air polluted are reported in the different
residential area near highway passing through the city. The
urban areas in Bangladesh are not only experiencing a rapid
growth of population but also a growing number of vehicles.
The population of such areas is continuously exposed to
polluted air®.
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So it is important to assess the effect of air pollution on lung
function of adolescents of urban population, because chronic
exposure to air pollution can cause early developmental
change in lung leading to various diseases in adult life.
Therefore, this study aimed to find out lung functional status
of adolescents in some urban area.

Method: This cross-sectional study was conducted in
department of Physiology, BSMMU from January,1999 to
January,2000. For this, the pulmonary function tests by
spirometry were analyzed in 60 apparently healthy adolescent
male of age 13-18 years living in slum areas of Farmgate,
Eskaton and other nonindustrial areas of Dhaka city (Urban
group). For comparison Age matched 55 apparently healthy
adolescent male were taken as control from the villages
Debidder thana of Comilla District of Bangladesh (Rural
group). All subjects were from low socio-economic status and
living in the corresponding areas since birth. Subjects
suffering from any obvious cardio-respiratory diseases or any
other illness were excluded from the study. A systematic
randomized home to home visit was made to collect the
subjects. The study protocol was approved by the
departmental ethical committee. The subjects were briefed
about the aim & objectives of the study. Written informed
consent was taken from each subject. A through physical &
clinical examination of all subjects was recorded in a prefixed
data schedule. The detail procedure of the spirometry was
explained and demonstrated to ensure best performance. The
FVC, FEV; FEV) FVC% and PEFR were done by VMI
ventilometer'®. The tests were carried out in the morning
during the post absorptive phase and in resting condition.
Measurements were measured in standing position. The
highest value of the three test reading was recorded. The
values of all spirometric variables were expressed as
percentage of predicted values. Statistical analysis was done
by using Z test. P value less than 0.05 was accepted as
significant.

Results: The mean age, height, weight and body surface area
in both groups were almost similar which shown in table-I.
Table I: General characteristics of the target groups.

Parameter Urban(n=60) Rural(n=55)
Age(Year) 15.3 (13-18) 15.4(13-18)
Height (Cm) 152.4(137-166) 152.1(130-170)
Weight (Kg) 43.7(30-55) 42.4(30-57)

Body Surface
Area (Sg.m)

1.41(1.12-1.66) 1.39(1.1-1.71)

n=number of subject.

Mean measured value of all the pulmonary variables (FVC,
FEV, FEV) FVC% and PEFR) were lowered in the
experimental group than in the control group. FVC and FEV,
were lowered significantly (p<0.05) and both the values were
well below the lower limit of normal range. FEV; /FVC %
and PEFR in experimental group though lowered, the results
were not statistically significant (Table-I1).

Table-1l: Pulmonary Function Test (PFT) of target groups

Rural Urban Statistical

- - analysis with P

Measured  Predicted Measured  Predicted 440

value
value value value

FVC (L) 292 3.96 2.25 3.99 2.06*(p<0.05)
FEV,(L) 2.48 3.61 1.86 3.62 2.00*(p<0.05)

FEV./FVC% | 89 9% 87 95 0.07"

PEFR(L/min) | 471 565 427 567 1.06™
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NS=not significant
The values of all spirometric variables were expressed as
percentage of predicted values as shown in figure.

Figure 1: Mean % of predicted values of FVC, FEV,,
FVC/FEV,1% and PEFR in Different target groups.
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Discussion: The mean measured pulmonary variables such as
FVC, FEV, FEV./ FVC% and PEFR were lower than those of
their predicted values both in urban adolescent male
(experimental) and those of rural area (control groups). It has
been suggested that poor nutritional status lead to poor growth
of muscle and development of lungs and consequently
decrease lung function'*. The subjects of the present study
belong to low-socioeconomic class and likely to have poor
nutrition and thereby associated with lower lung function.
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The mean percentages of predicted values of FVC and FEV,
were 56% & 51%, which are lowered significantly, but FEV,
/FVC % is 91% in experimental group, and the difference is
not statistically significant. Lowered FVC and FEV; with high
FEV: /FVC % indicate moderate impairment of lung function
and it is of restrictive type of pulmonary function?.

In this present study lower FVC, FEV; FEV)/ FVC% and
PEFR in experimental group in comparison to control group is
most likely due to pollutants present in air’. However, from
the present type of study it is difficult to comment on the
mechanism involved for lower lung function in urban
adolescent male but it may be due to chronic exposure to
increased levels of respirable particles is associated with
increased respiratory symptoms and decrease in lung
function®®. Air pollution in the residence area may be a part of
the causal chain of reactions leading to retardation in
pulmonary function growth during the preadolescent years> *
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The strategies (use of mask, regular health check up and
awareness of health impacts of pollution) need to be adopted
for protection from air pollution. Moreover, time to time
check up of pulmonary function should be arranged so that
proper treatment can be done if any deviation from normal
function is detected.

Conclusion: Pulmonary function may be reduced in urban
adolescent male.
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