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ABSTRACT

Background Chronic inhalation of air pollutants may cause
bronchoconstriction, bronchiolitis, and edema of airway, thus alter
lung volume. To measure the lung volume, a simple lung function
test, the peak expiratory flow rate (PEFR), can provide a feature of
lung volume in liters/minute.

Objective The purpose of this study was to measure PEFR val-
ues of primary school children in a high air pollution level area
(Medan) and compare the results with the PEFR values of those in
a low air pollution level area (Tebing Tinggi).

Methods A cross sectional study was conducted on primary school
children (10-12 years of age) during May-July 2000 in Medan and
Tebing Tinggi. Data were obtained by questionnaires. Physical ex-
amination included age, sex, height, weight, and PEFR value. PEFR
values were measured by Mini Wright peak expiratory flow meter
(MPFM) from three blows. The highest volume was taken as the
PEFR value. Statistical analysis was done by t-test and p<0.05
was considered significant.

Results There were 212 primary school children eligible for this
study; 107 came from the high air pollution level area and 105
from the low air pollution level area. The PEFR values did not dif-
fer significantly between the two groups (p>0.05)

Conclusion PEFR values in a high air population level area were
not statistically different compared with those in low air pollution
level area [Paediatr Indones 2003;43:10-13].

Keywords: peak expiratory flow rate (PEFR), high pollu-
tion level, low pollution level, primary school children.

nhalation of air pollutants may result in local
(only in the lungs) or systemic (hematologic)
effects and may also be acute or chronic. The
acute effects appear after contact with agents,
such as cough after ozone inhalation. The chronic
effects usually appear after prolonged exposure, such
as mesothelioma after long time inhalation of asbestos.

The major pollutant agents in the atmosphere which
may influence the lungs are S0,, NO,, and 0,’ which
can cause bronchoconstriction, bronchiolitis, edema
of the airway and thus alter the lung volumes. Peak
expiratory flow rate (PEFR) is a simple lung test which
could be used to measure the volume feature of the
lungs. Factors which may influence PEFR include age,
sex, height, weight, air humidification, air condition,
etc. Lung function tests are usually performed to aid
diagnosis, evaluate the response of therapy, plan
rehabilitation, promote the health status, and for
epidemiologic survey or screening.®>%? The aim of
our study was to evaluate PEFR values among school
children (10-12 year-old) in a high and a low air
pollution level areas.

Methods

A cross sectional study was conducted during May to
July 2000 among school children (10-12 years old) in

a high and a low air pollution level area. The subjects
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were obtained by simple random sampling. Subjects
were primary school children in Tebing Tinggi as the
low air pollution level area and in Medan as the high
air pollution level area. The inclusion criteria were
primary school children without history of recurrent
dyspnea or wheezing; without cough, sore throat,
fever; without purulent otitis media; with no chest
wall deformity (scoliosis, lordosis, etc); without
condition which might alter PEFR value (hernia, cleft
lip, heart failure etc); and who were cooperative during
the test. Exclusion criteria included refusal to join the
test or uncooperative during the test.

PEFR value was measured by Mini Wright peak flow
meter (MPFM) (Vitalograph Pulmonary Monitor,
Vitalograph (Ireland) Ltd, Faris Co,Clark Clement Ref.
Ireland International Pats, applied for British Patent
No.1500283, 650 liters/minute). The children were in-
structed to blow MPFM for three times after first taking a
deep inspiration. The highest PEFR was taken as the PEFR
value. Body height was measured by a plastic meter scale
(Butterfly) and body weight was measured by a standing
scale. All data were recorded and analyzed by SPSS com-
puter program version 7.0. To assess the difference of PEFR
value between the two groups, we used the student t-test.

TaBLE 1. CHARACTERISTICS AND PEFR VALUES OF SUBJECTS

Characteristics and High air pollution Low air pollution p value
PEFR values (n=107) (n=105)
Sex
Male:
10 years 19 17
11 years 16 16
12 years 20 20
Female
10 years 14 18
11 years 19 16
12 years 19 21
Body weight (kg)
Male:
10 years 23.26 + 1.85 22.12 +1.80 0.07 NS*
11 years 25.37 +2.39 24.00 +2.13 0.09 NS*
12 years 30.30 + 6.81 27.59 + 4.56 0.17 NS*
Female
10 years 25.36 + 3.63 23.28 + 2.58 0.07 NS*
11 years 31.26 + 6.96 31.00 + 4.15 0.89 NS*
12 years 31.79 + 8.53 32.81 + 6.60 0.67 NS*
Body Height (cm)
Male:
10 years 126.31 + 4.08 123.82 £ 5.25 0.12 NS*
11 years 126.94 + 4.52 125.94 + 4.33 0.53 NS*
12 years 134.80 + 6.42 134.41 £ 7.30 0.86 NS*
Female
10 years 127.50 + 3.50 125.67 + 4.77 0.24 NS*
11 years 135.84 + 3.44 136.00 + 3.85 0.90 NS*
12 years 134.84 + 6.87 136.81 + 5.60 0.33 NS*
PEFR (L/min)
Male:
10 years 289.47 + 39.47 252.94 + 21.44 0.22 NS*
11 years 271.87 + 36.37 262.62 + 35.21 0.63 NS*
12 years 300.50 + 29.40 285.29 + 55.24 0.30 NS*
Female
10 years 221.43 + 25.68 238.89 + 32.34 0.1 NS*
11 years 276.31 + 42.06 268.75 + 40.31 0.59 NS*
12 years 271.05 + 34.02 288.09 + 54.55 0.25 NS*

NS = not significant

Values are given as mean + SD or as the number (percentage) of subjects

* unpaired test
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Results

There were 212 children in this study, 107 were from
the high air pollution level area and 105 from the low
air pollution level area. The sex distribution was 105
males and 107 females. The age and weight
distributions were not statistically different (p>0.05)
in both areas. There was also no statistical difference
in age and height between both groups (p>0.05). The
PEFR values showed that there was no significant
difference in PEFR values between children from the
high and the low air pollution level areas (p>0.05)
(Table 1).

Discussion

Lung function test is an important tool to evaluate
the management of lung disease i.e., to aid diagnosis,
to evaluate the success of therapy, to predict the
prognosis of lung and airway disease, and for screening
or epidemiologic survey.”!7 A long time ago, lung
function assessment was very simple, as in the Snider
Match Test, in which one is asked to blow the fire of
a match from the distance of +15 cm , and if he fails
to put off the fire, it means that his VEP-1is <100
ml.815 Nowadays the standard equipment to measure
the peak expiratory flow rate is Wright Peak flow meter
made by BM Wright and GB McKerrow (1959). Mini
Wright peak flow meter is a simplified modification of
Wright peak flow meter. The PEFR value in MPFM
was determined empirically according to
measurements by Wright peak flow meter.”.12-17 The
PEFR assessment with MPFM has been used widely
as a way to asses the lung function accurately because
it is simple and can be practically performed at home
or a doctor’s office.’

A study in a high photochemical oxidants area
showed that long time exposure correlated with in-
crease of symptoms of lung disease and few or mild
disturbances in lung function which decreased after 5
years later.>>0

In industrialized and developing countries, both
in rural and urban areas, air pollution is a serious and
growing problem. In South Africa’s Eastern Transvaal
Highveld region, pollution is due to coal fires; in Riga,
Latvia, due to automobiles emission; and in Santiago,
Chile, because of uncontrolled industrial pollution.’

In Medan, some areas, both in the centre of the city
and the industrialized area, had higher concentration
of air pollution than that was recommended.?! While
in Tebing Tinggi we found that air pollution concen-
tration was still in the recommended value or ambi-
ent level.

In this study, subjects were grouped by sex and
age of 10, 11, 12 year-old. Of the 212 school chil-
dren included, in the 10 year old boys and girls group
and also in the 11 and 12 year old group, PEFR val-
ues between the high and the low air pollution level
area were not statistically different (p>0.05). Ac-
cording to PEFR values by the Godfrey normogram,
the PEFR values of subjects in the high air pollution
level area were >90% in ‘mean level area’ or more,
while in the low air pollution area, the PEFR values
were >95% in ‘mean level area’ or more (-95%-
+95%). Lung function was influenced by smoking,
race, local air quality, age, sex, daily activity, pos-
ture, geography, air humidity, air pollution, etc. The
exact air pollution level or time of exposure that may
influence the lungs and airways cannot be measured
correctly (especially for 3 major pollutants i.e., SO,,
NO,, O;). A study of ozone exposure at 0.12 ppm
for 1-2 hours showed decreased FEV-1 in 10-20%
healthy subjects, followed by symptoms of respira-
tory disorders such as cough, dyspnea, and wheez-
ing. High ozone concentration also induced asthma.
A study showed that high NO, exposure could make
diffuse alveolar and terminal bronchial damage and
NO, exposure of more than 150 ppm can cause
death.3-5:21-23

We concluded that PEFR values of school chil-
dren in the high air pollution level area compared with
those in the low air pollution level area were not sta-
tistically different.
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