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Abstract

Background: Second-hand smoking or environmental tobacco smoke is a critical health risk. Children are the most vulnerable
to second-hand smoking because of their small bronchial ducts, less developed immunity, and low-physical activity.
Objectives: The purpose of this study was to ascertain the effects of second-hand smoking on lung functions in athlete and
non-athlete school-aged children.
Methods: This observational study included forty-six school-aged children, their age was 8-15 years, assigned to three groups;
2 study groups and 1 control group (n=15). The study groups comprised of 16 football players, and of 15 cyclists. Lung functions were evaluated recording forced vital capacity, forced expiratory volume in 1 sec and peak expiratory flow using digital
spirometer.
Results: All measures were recorded in definite values and the children were also classified into second-hand smoking (SH), or
non-exposed to tobacco smoking (NE). The findings presented a significant increase (p<0.05) of the study groups in forced vital
capacity, forced expiratory volume in 1 sec and peak expiratory flow solely for the non-exposed children. However, there were
non-significant differences between the cyclists and football players or between the passive smoking children and non-exposed
children in any of the two study groups (p>0.05).
Conclusion: The outcomes of this study suggest beneficial influences of the sports activity on the lung functions, without different influences of the cyclists and football players on the lung functions.
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Introduction
The most common worldwide health problem is environmental tobacco smoking affecting mostly children and
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enforces their health risks, regrettably induced primarily
by parents and relatives. Environmental tobacco smoking includes many chemical contents; the most of these
contents are poisonous, aggravating, or active substances,
and number of these result in cancer.1
The World Health Organization (WHO) reported that
seven-hundred million children worldwide (nearly, forty
percent of all children) are revealed to passive smoking at
home. Second-hand smoking (SH) is approximated causing about 600,000 deaths of pre-pubescent yearly worldwide. SH causes thirty-one percentages of all deaths occurring among children.2 Also, previous study concluded
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that passive smoking may affect the protective characteristics of saliva and decrease oral health condition in
children.3 The researchers reported a strong relationship
between SH and pulmonary disorders in the young children. A reduction in lung volumes was documented in
young children who exposed to environmental tobacco
smoking4, especially in asthmatics5 and those who exposed during the period of pregnancy.6
Recently, it was reported that pulmonary functions of
growing children including, lung capacities, volumes,
and flows alter mainly a biological functionality of age
and therefore a functionality of body height. This process was identified as an increasing of the lung functions,
which consequentially results from an increasing of body
dimensions, usually demonstrated as an increasing of the
body height. Nevertheless, lung functions are also associated with changes in the function of the pulmonary system, unnecessarily associated with growth.7 Second-hand
smoking is formerly known as a passive smoking affecting
pulmonary system negatively and causes a reduction in
lung volumes8,9, particularly to those who exposed during
the period of pregnancy10, and those who have exposed
to environmental tobacco smoking under five years.11
Additionally, it was hypothesized, even widely not studied, that exercise training and physical activity beneficially
affect lung functions in children.12-14 Previous researches
presented a significant increase in respiratory volumes of
exercised young children in over an extended time12,13,
and another research reported significant changes in
pulmonary functions between athlete and non-athlete
youngsters.14 On the contrary, there was clear unsuitability about the feasible factors which result in the increasing of athlete children in the respiratory volumes, when
compared with the non-athletes. Briefly, there is no exact
data confirms that exercise training and sports enhance
respiratory volumes.

non-athlete peers and theynamics differences of the two
sports activities may lead to evident changes in maximum
oxygen consumption (VO2max) and suggested the clear
different influences in the lung volumes in the two sportive groups. The purpose of this study was to ascertain
the effects of second-hand smoking on lung functions in
athlete and non-athlete school-aged children.
Materials and methods
Subjects
Between June and September 2018, this observational
study (case-control study) included forty-six Egyptian
school-aged children, their age was 8-15 years with age
mean of 10.8±2.7 years. The forty-six children were classified into three groups (2 study groups and 1 control
group). The two study groups were a group of football
players' children (n=16), and a group of cyclist children
(n=15). The control group (n=15) did not receive any
physical exercise a part of lung functions. All children did
not suffer from a late health complications or any lung
disorders. Parents or caregivers of the children were notified about the aim, procedure, and the benefits of the
study, and signed a written informed consent. This study
was approved by the ethical committee of the department of physical therapy based on the ethical standards
of human research. The procedure of this study has performed according to the guidelines of the Declaration of
Helsinki.

Procedure
Pulmonary function tests were applied using a digital spirometer (CONTEC: SP10, China). The same examiner
who evaluated the children, was blinded concerning the
group to which each child was assigned. Each child was
instructed to deeply inspire as much as possible and then
expire forcefully and rapidly for as long as flow can be
preserved. The assessment was applied to the children in
sitting position, the breath was done by way of a disposEven so, these researches were limited in sport-selecting able mouthpiece with clipped nose.
impacts and, hence, the restricted statistical impact. Eventually, publications evaluating the effect of second-hand Spirometer calibration was performed through a simple
smoking and physical exercise on the lung functions in tube using the automatic program of calibration. The
school-aged children are deficient. So that, this study variables of lung functions included forced vital capacievaluated the status of lung functions in sportive (foot- ty (FVC), forced expiratory volume in 1 second (FEV1),
ball players and cyclists) and non-sportive school-aged and peak expiratory flow (PEF). In addition to lung funcchildren, and assessed the potential effect of SH on the tions, body weight and height were measured to calculate
lung functions. The current study hypothesized that the body mass index (BMI).
athlete children had better lung functions than age-related No child showed active smoking. The second-hand
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smoking (SH) was recognized by a questionnaire having
the following 2 questions; first one, is anybody a smoker
in your home? (if the answer was negative) the second
question; has anybody ceased smoking in your home? If
the answer of the first question was (yes) regarding, the
child to be a second-hand smoking. When the answers
of the 2 questions were (no) regarding the child to be
non-exposed to tobacco smoking (NE). Eventually, the
child was excluded from the study when only the answer
of the second question was (yes). Also, the second-hand
smoking was confirmed by caregiver or one parent. When
the answer of the caregiver or the parents were counteract the results of the child questionnaire, the child was
also excluded from the study. According to the inclusion
criteria, three children only were excluded from the study
groups. Spearman correlation coefficient showed a high
reliability of the current questionnaire.
Statistical analysis
The descriptive statistics was used to calculate all parameters of the lung functions. The independent t-test was
performed to assess the differences between the groups
in age, weight, height, and BMI). Moreover, the multivariate analysis of the variance (MANOVA) was used

to assess the lung function differences distinctly among
the three groups. MANOVA assessed the lung function
changes within football players, cyclists, and control
groups concerning the smoking condition, and between
football players, cyclists, and control groups (distinctly for
SH and NE). The factor structure and the relationships'
character among parameters were assessed using factor
analysis. All data analysis were measured using SPSS, version 22 (SPSS, Chicago, IL, USA) with significance level
of P<0.05 for all measures.
Results
As demonstrated in table 1, the three groups did not
show a significantly differ in gender, age, weight, height,
and body mass index (p>0.05).
Comparative measures of lung function values are demonstrated and compared statistical differences between the
groups, distinctly for the SH and NE subgroups. In the
NE; football and cycling groups showed significantly
increasing of the lung function parameters when comparing with the measures of the control group (p<0.05).
However, in the SH group, there were non-significant
differences in the lung function parameters (p>0.05) as
showed in Figure 1.

Table 1: Baseline characteristics of the three groups of the study
FB group
n=15

CY group
n=16

CO group
n=15

P-Value

11/4

11/5

10/5

0.999

9/6

11/5

10/5

0.921

10.9±2.8

10.7±3.0

10.8±2.6

0.988

Height (cm)

149.52 ± 6.45

150.64 ± 7.61

149.31 ± 7.12

0.856

Weight (kg)

43.54 ± 4.18

44.65 ± 5.25

48.34 ± 6.31

0.548

19.18 ± 2.33

19.84 ± 3.12

21.77 ± 3.74

0.758

Variables
Gender (M/F)
SH/NE
Age (years)

BMI (kg/m )
2

Abbreviations: Significant at p<0.05; FB, football; CY, cycling; CO, control; M, males; F, females; SH, second-hand
smokers; NE, non-exposed to tobacco smoke; BMI, body mass index.
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Figure 1 Comparative measures of the lung function parameters and significant MANOVA when
compare among football players (FB), cyclists (CY), and control (CO) groups, distinctly in the non-exposed
to tobacco smoking (NE) and second-hand smoking (SH).

The comparison between SH and NE inside the three changes between SH and NE subgroups in lung function
groups of children, there was statistically non-significant parameters (p>0.05) as showed in Figure 2.

Figure 2 Comparative measures of the lung function parameters and significant MANOVA when
compare between the NE and SH groups in the football players (FB), cyclists (CY), and control (CO) groups.
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The findings showed a higher consistent factor structure the FVC and FEV1. However, very evident and without
in the NE than in SH sub-groups. Additionally, the peak doubt explainable factors are taken out in the NE chilexpiratory flow in the SH is protruded on the factor A of dren, the factor A of the FVC and FEV1 and the factor
B of the peak expiratory flow as demonstrated in Table 2.
Table 2: The factor structure and the relationships' character among the lung function measures

Variables

SH

NE

Factor A

Factor B

Factor A

Factor B

0.96

0.06

0.91

0.19

0.88

0.35

0.79

0.45

Peak expiratory flow

0.69

0.41

0.29

0.68

Variance explained

3.19

1.99

2.59

2.41

Total proportion

0.51

0.31

0.43

0.39

Forced vital capacity
Forced expiratory volume in 1
sec

Abbreviations: SH, second-hand smoking; NE, non-exposed to tobacco smoke.

Discussion
The present study aimed to ascertain the effects of
second-hand smoking on lung functions in athlete and
non-athlete school-aged children hypothesizing that the
dynamics differences of sports activities may lead to
definite changes in maximum oxygen consumption for
those football and cycling groups and suggested the feasible different influences in the lung functions of the two
studied sportive activities. However, there was non-significant difference between the football, cycling and control
groups in the baseline characteristics.
It was observed that there were differences in BMI which
football and cycling groups were lower in values than
control non-athlete group were expected but this difference was statistically non-significant. Previous studies
approved that additional physical activity in school-aged
children results in a higher systemic differences in the
anthropometric measures than the less physical activity
group.15-17 The findings of the current study clarified that
there was non-significant difference in age, gender, body
weight, height, and BMI among the three groups.

female swimmers.18 Nevertheless, Courteix et al approved
that physical activity clearly enhances respiratory growing
by reconciling the maturation of the respiratory system
including air duct and alveoli space.12
The present study showed the significant increasing of
the football and cycling in the variables of lung function
more than the less physical activity group, the results
showed a beneficial effects of sports activities on the
lung functions in school-aged children. But, there were
non-significant changes between the football and cycling
in the assessed parameters.
Our study suggested two feasible concepts for this situation. One concept, sport activities (football and cycling)
for two years have positive influences on the lung functions in school-aged children. It is particularly evident
when find the slight increasing of lung functions in the
football group than cycling group.

Therefore, it explains that the mechanical characteristics
of the football sport and the greater oxygen uptake ensure a higher reproductive concept for the development
of lung function, mainly by promoting large pulmonary
expeditions. Another concept explained that dynamic
The beneficial effects of physical activity on lung func- characteristics may lead to improvement of lung volumes
tions are still limited. The results of previous study pro- and ventilation with unnecessarily regarding prominent
vided that lung functions were not increased by improv- or sizable alveoli.19 The study groups showed significant
ing capability of lung inflation and deflation in young measures of lung functions, without statistical difference
African Health Sciences Vol 20 Issue 1, March, 2020
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between football and cycling groups. Assessment of the
relative lung functions showed non-significant differences in lung function parameters between football and cycling groups. In addition, the comparative the lung function parameters were assessed using the linear correlation
of the age and body height.20,21 Linear regression supposed an increasing of the lung function parameters with
an increasing of the body height, as long as pulmonary
functions, which actually adheres to the increasing of the
body dimensions, is commonly defined as an increasing
of the body height.

rameters in second-hand smoking, researchers expected
the large significant differences between the second-hand
smoking and non-exposed sub-groups after long time
exposing to passive tobacco smoking. This expectations
were confirmed by prior publications which reported a
significant bad effects of second-hand smoking in old
youngsters than the school-aged children of the current
study.10,14 The current study observed non-significant
changes between second-hand smoking and non-exposed
subgroups in the two athlete groups. In agreement with
this observation, recent study approved non-significant
differences in lung function parameters relationships beRecent study found a nonlinear correlation between body tween the two sub-groups, second-hand smoking and
height and lung functions.22 The linear correlation of the non-exposed children.28
comparative parameters of the lung function appropriately approximates individuals who have more height than Concisely, the lung function parameters (FVC, FEV1,
peers (in the current study, there were non-significant dif- and PEF) were highly positive correlation in the non-exferences in body height among the three groups). Many posed children in spite of, respiratory volumes are funcstudies indirectly encouraged the nonlinear correlations tionally assessed by measuring these parameters and afof the body proportions in the individual execution.23-25
fected by the same reason. On the other hand, there was
The significant differences in the FVC and FEV1 which a weak correlation among lung function parameters in the
were early analyzed comes in PEF, where the athlete second-hand smokers and non-significant reduction of
groups scored higher lung volumes than the non-athlete the lung function parameters, clarifying a weak coefficient
group. But, the slight changes between the two sports ac- correlation among the parameters which have be strongly
tivities early observed in the FVC and FEV1 values are correlated.28 This non-significant effects of second-hand
statistically non-significant in PEF value. However, the smoking is still not clear, however these findings suggestprevious discussed changes we discussed are considerable ed some reasonable factors such as, physical activity levsolely in the sub-group of children who were non-ex- els, ingeniously excited and abridged breathing in passive
posed to tobacco smoking. Accurately, comparison be- smokers, dose-effect, and exposure duration to passive
tween the second-hand smokers in the three groups smoking. The exposure duration and dose-effect factors
(football, cycling, and control), the present study showed are hypothesized to impair lung functions, while the levnon-significant differences in lung functions.
el of physical activity and abridged breathing decreases
the negative effects of second-hand smoking on the lung
According to the outcomes of the current study and sta- functions.
tistical analysis, second-hand smoking has non-significant
effect on the lung functions in the school-aged children. In addition, the present study established the feasible
Even so, it is very important to regard that the respira- changes in the correlations among lung function paramtory parameters of the second-hand smoking children eters in the second-hand smokers and non-exposed chilare commonly lesser than non-exposed children in the dren using a factor analysis. When there was difference in
three groups of the study (football, cycling, and control). the correlations in the two athlete groups, there could be
The results of this study showed non-significant changes a strongly corroborated to the previously explained.
between the second-hand smokers and the non-exposed Moreover, in the second-hand smokers, the peak expiragroups in FVC, FEV1 and PEF values. Supposing that, tory flow is presented on the factor A of the forced vital
Many prior researches documented a bad effects of the capacity and forced expiratory volume in 1 sec. Howevsecond-hand smoking on the lung functions26, or reduc- er, very evident and without doubt explainable factors
tion of lung functions with statistical non-significant are taken out in the non-exposed children, the factor A
differences27, while others found a dose-effect relation- (the forced vital capacity and forced expiratory volume
ship.10 Because of reduction of the lung function pa- in 1 sec) and the factor B (the peak expiratory flow). As
373
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the analysis of factor structure is primary according to
presented relationships among the study parameters, it
confirm the outcomes of the prior study suggesting the
non-significant bad impacts of the second-hand smoking
on the lung functions are corroborated in this condition.29
It was provided that all parameters in the second-hand
smoking were more dissipated than the parameters in the
non-exposed children. As variation of the findings identifies significant differences between second-hand smoking and non-exposed children, it is an additional cause
explained non-significant difference between the second-hand smoking and non-exposed subgroups in all the
lung function parameters, in spite of slight mean changes
which observed in many children.
Conclusion
Based on the outcomes of the current study, it was concluded that athlete children have more lung functions
than age-related non-athlete peers, suggesting a feasible
positive effects of sportive activities on the lung functions, confirming the study hypothesis. These results
clarify that the dynamics specification of the football
has similar effects to static specification of cycling on
the lung functions opposing the second part of the hypothesis of the study. Hence, the results showed non-significant difference between second-hand smoking and
non-exposed children in lung functions, certainly as the
great variations of the findings which disallow to achieve
the valuable significance level. Additionally, our study examined short age interval of school-aged children, while
the significantly differentiated the lung functions values
between second-hand smoking and non-exposed children was early frequently reported in aged children.
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