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Decreased peak expiratory flow
in pediatric passive smokers
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Abstract

Background Indonesia ranks fifth among countries with the
highest aggregate levels of tobacco consumption in the world.
Infants and children exposed to environmental tobacco smoke have
increased rates of asthma, respiratory and ear infections, as well as
reduced lung function. The effects of tobacco smoke exposure on
lung function in children have been reported to be dependent on the
source of smoke and the length and dose of exposure. Lung function
may also be affected by a child’s gender and asthma status.
Objective To compare peak expiratory flow (PEF) in pediatric passive
smokers to that of children not exposed to second hand smoke, and
to define factors that may affect PEF in passive smokers.

Methods In August 2009 we conducted a cross-sectional study
at an elementary school in the Langkat district. Subjects were
aged 6 to 12 years, and divided into two groups: passive smokers
and those not exposed to secondhand smoke. Subjects’ PEFs were
measured with a Mini-Wright peak flow meter. Measurements
were performed in triplicate with the highest value recorded as
the PEE Demographic data including age, sex, weight, height,
family income, parental education levels and occupations were
obtained through questionnaires.

Results Of the 170 participants, 100 were passive smokers and 70
were not exposed to secondhand smoke. Age distribution, weight
and height were similar in both groups. We observed a significant
difference in PEFs between the group of passive smokers and the
group not exposed to secondhand smoke, 211.3 L/minute (SD
61.08) and 242.7 L/minute (SD 77.09), respectively (P < 0.005).
The number of years of exposure to smoke (P = 0.079) and the
number of cigarettes smoked daily in the household (P = 0.098)
did not significantly influence PEE

Conclusion The PEF in pediatric passive smokers was significantly
lower than that of children not exposed to secondhand smoke. PEF
in passive smokers was not influenced by the number of years of
smoke exposure or the number of cigarettes smoked daily in the
household. [Paediatr Indones. 2011;51:198-201].
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ndonesia ranks fifth among countries with the

highest aggregate levels of tobacco consumption

in the world. Over half (57%) of Indonesian
households have at least one smoker, and almost
all smoke at home (91.8%).!

The effects of exposure to tobacco smoke are not
restricted to the active smoker.? Infants and children
exposed to environmental tobacco smoke have
increased rates of asthma, respiratory and ear infections,
as well as reduced lung function.! The effects on lung
function in children are dependent on the source,
length and dose of exposure and may be affected by
the child’s gender and asthma status.? Passive smoking
is defined as the exposure of a nonsmoker to tobacco
smoke in the environment. This tobacco smoke may
be comprised of sidestream smoke (SS), emitted from
the smouldering tobacco between puffs, and exhaled
mainstream smoke (MS) from the smoker.4

Examination of lung function is important in the
diagnosis and evaluation of illness and its treatment.
It is also a useful tool for epidemiological surveys.>7
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The peak flow meter (PFM) is a small, portable,
inexpensive and easy to use instrument which may
serve as an alternative tool to measure PEF and monitor
obstructive pulmonary disease.®? The objective of our
study was to compare PEFs between pediatric passive
smokers and those not exposed to secondhand smoke.
In addition, we examined factors that may contribute
to reduced PEF in passive smokers.

Methods

We conducted a cross-sectional study at an elementary
school in the Langkat district in August 2009. All
children aged 6 to 12 years and able to perform
pulmonary function tests with PEM were eligible for
the study. We excluded children with a history of
atopy, asthma or chest wall anomaly, as well as active
smokers and those who were uncooperative. PEF was
measured while children stood or sat in a comfortable,
upright position. Subjects took a deep breath, closed
their lips firmly around the mouthpiece, then blew
as forcefully and quickly as possible. This procedure
was performed in triplicate with the highest value
recorded as the PEE Demographic data including
age, sex, weight, height, family income, parental
education levels and occupations were obtained
through questionnaires. This study was approved
by the Medical Ethics Committee, University of
Sumatera Utara Medical School.

The comparison between PEF values of the
two groups was analyzed by the Student’s t-test.
Multivariate analysis was used to determine the
influence of length of smoke exposure and number
of cigarettes smoked daily by household members on
the mean PEE We analyzed data with SPSS version
13.0. The significance level was accepted as P < 0.05
with a 95% confidence interval (95% CI).

Results

Of 182 children, 12 were excluded (5 subjects had asthma
and 7 subjects were uncooperative). The remaining 170
participants consisted of 100 passive smokers and 70
who were not exposed to secondhand smoke. Subjects’
demograpic data is shown in Table 1.

Subjects’ ages, weights, and heights were similar
in both groups. The passive smokers group had parents
with lower monthly income than those of the other
group.

There was a significant difference between mean
PEFs in the passive smokers’ group and the group of
children not exposed to secondhand smoke, 211.3 L/

Table 1. Subjects’ demographic data

Characteristic Group
Passive Unexposed to
smokers smoke (n=70)
(n =100)
Gender
Male, n (%) 40 (40) 36 (51.4)
Female, n (%) 60 (60) 34 (48.6)
Mean age, years (SD) 9.5 (1.64) 9.4 (1.95)
Mean weight, kg (SD) 23.3 (4.91) 24.9 (7.77)

Mean height, cm (SD)
Parental occupation, n (%)

128.7 (17.77)  127.5 (11.68)

Laborer/Farmer 62 (62) 38 (54)
Entrepreneur 35 (35) 30 (43)
Government employee 3(3) 2(3)

Monthly family income, n

(%) 46 (46) 23 (33)
< Rp 300,000 17 (17) 28 (40)
Rp 300,000 - Rp 600,000 26 (26) 12 (17)
Rp 600,000 — Rp 1 million 6 (6) 6 (9)
Rp 1 - 2 million 2(2) 0(0)
Rp 2 - 2.5 million 3(3) 1(1)
Rp 2.5 - 3 million

Parental education, n (%)
Low 75 (75) 52 (74)
Medium 23 (23) 16 (23)
High 2(2) 2(3)

Table 2. Mean PEFs of passive smokers based on years of smoke exposure and number of cigarettes smoked in the

household per day

Variable n Mean PEF SD 95% Cl P

Years of smoke exposure 1-3 14 217.9 62.16 181.97 - 253.75 0.079
3-5 18 203.3 71.95 167.55 - 239.11
>5 68 212.1 58.51 197.97 - 226.29

Cigarettes smoked in <10 77 210.7 62.48 196.53 - 224.90 0.098
household per day 10-20 16 211.9 58.79 180.55 - 243.20
20-30 5 212.0 67.60 128.06 - 295.94
> 30 2 230.0 42.43 151.19-611.19
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minute (SD 61.08) and 242.7 L/minute (SD 77.09),
respectively (P=0.005).

Table 2 shows that neither the number of years
of smoke exposure (P=0.079) nor the number of
cigarettes smoked daily (P= 0.098) had a significant
influence on PEFs.

Discussion

Assessment of lung function in children is not easy
to perform, generally because most children do not
follow instructions well.1° Successful lung function
testing in children requires synchronization between
the child and the tool, with the child understanding
and following instructions.!I'13 We found the use
of a peak flow meter to be feasible in children aged
6-12 years. With a suitable approach and simple
instructions, subjects could perform pulmonary
function tests properly.

Smoking prevalence among adults increased
from 26.9% in 1995 to 31.5% in 2001 in Indonesia.
Rural, adult males with little formal education and
low income have a higher smoking prevalence.! A
study in Liverpool showed that low socioeconomic
status was a significant risk factor associated with
environmental tobacco smoke exposure in young
school children.!* We also found that children of
low-income or unemployed parents were more likely
to have environmental tobacco smoke exposure.

The association between environmental tobacco
smoke exposure and lung dysfunction has been
reported in several epidemiological studies from
different countries. It has been shown that people
exposed to environmental tobacco smoke have an
increased frequency of respiratory symptoms and
reduced lung function.!® Exposure to environmental
tobacco smoke may cause increased coughing,
wheezing, sputum production, respiratory illness,
airway reactivity, as well as decreased forced expiratory
volume in 1 second (FEV1)!¢ and FEV1/forced vital
capacity (FVC) ratio.!71?

A meta-analysis consisting of 21 cross-sectional
studies from 1979-1997 on changes in lung function
related to environmental tobacco smoke exposure,
reported a reduction in FEV1 in 18 of the 21 studies.
They concluded that maternal smoking was associated
with a small but significant reduction in lung function
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in school-aged children. Most effects appeared to be
due to maternal smoking during pregnancy.?® Some
studies suggest effects of environmental tobacco
smoke exposure separate from maternal smoking
during pregnancy.222 In a Turkish study of 360
children aged 9 to 13 years, paternal smoking was
adversely associated with a reduction in forced vital
capacity (FVC), forced expiratory flow at 25 to 75%
of vital capacity (FEF25-75), and PEF rate. This
influence of paternal smoking may be explained by the
fact that more men than women smoke in Turkey.?!
Similarly, a Chinese study showed that the offspring
of fathers smoking 30 or more cigarettes per day had a
significant reduction in FEV1 and FVC. In China, the
prevalence of smoking among men is 61%, compared
with 7% among women.?? Our data confirmed that
parental smoking is the most important source of
passive exposure to smoke in children. All subjects
in our study had one active smoker at home, almost
always the father. The majority of fathers (77%)
smoked fewer than 10 cigarettes per day.

A study of 6 to 12 year old children reported
measurable effects of current environmental tobacco
smoke exposure on both FEV1 and maximal mid-
expiratory flow (MMEF), although the effects were even
greater in children with prenatal exposure.?> Other
studies have reported on the relative contributions of
prenatal and postnatal tobacco exposure on pulmonary
function outcomes in children. They concluded that
maternal smoking in pregnancy has a greater effect on
children’s lung function than exposure to subsequent
or current smoking, when effects on the lungs were
assessed in school-aged children. Decreased lung
function growth during adolescence was reported to
be associated with both early exposure to maternal
smoking (in the first 5 years of life) and current
maternal smoking, although the effect was attenuated
in older children (11 to 18 year olds) compared with
a younger age group (6 to 10 year olds).?* In our
study, all active smokers at home were the fathers.
No subjects had early exposure to maternal smoking.
We found the average length of exposure to cigarette
smoke was more than 5 years (68%) from the father.

A limitation of our study was its cross-sectional
design. A prospective, cohort study would be more
useful to analyze changes in pulmonary function
in children before and after exposure to cigarette
smoke.
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