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Introduction
The World Health Organization (WHO) recognizes smoking as a 

chronic and epidemic disease and is considered to be the single largest 
preventable cause of illness and early death worldwide. Moreover, 
it accounts for the death of one in ten adults worldwide, which may 
represent about 5 million deaths each year.1 An aggravating factor is 
the passive inhalation of tobacco smoke by non-smokers. Secondhand 
smoke is considered to be the third leading cause of preventable death 
in the world after active smoking and alcoholism.2

 Environmental tobacco smoke (ETS) is a mixture of gases 
and particles derived from tobacco smoke in the act of smoking, 
consisting of smoke that comes from the tip of the cigarette when it 
is not being inhaled (side or secondary smoke) and also the smoke 
exhaled by the smoker (exhaled or primary smoke). Furthermore, ETS 
is a problem in the maintenance of air quality indoors and it is proven 
that many of its chemical components are toxic and carcinogenic. In 
addition, their inhalation can cause several health damages3,4 such as 
changes in lung function, which can increase bronchial reactivity, 
airways obstruction and reduction in spirometric values, as well as 
reduced peak expiratory flow (PEF).5–7 PEF is a measure of pulmonary 
function and can be defined as the largest flow obtained in a forced 
expiration from a complete inspiration at the level of Total Pulmonary 
Capacity (TPC).5,8,9 Several studies have reported that ETS exposure 
in adults also results in a significant impairment of pulmonary 
function.10,11 Therefore, the aim of this study was to compare PEF in 
smokers liabilities with participants not exposed to ETS.

Patients and methods
This is a cross-sectional, observational and non-therapeutic study. 

It was approved by the Ethics Committee of Universidade Paulista 
(1.103.449), and performed in participants considered to be smokers 
liabilities, obtained through personal contact of the authors. We 
enrolled 20 smokers liabilities and 20 participants not exposed to ETS 
(control group).

All participants were invited to participate in the research and 
answered a simple questionnaire, Developed by the authors, with 
data, exclusion criteria, and a question asked if he practiced physical 
activity regularly. The inclusion criteria were healthy and non-
smokers participants exposed to ETS by close contact with smokers 
in their homes, workplace or elsewhere. Individuals with pulmonary 
and cardiovascular diseases, taking bronchodilator medication, 
temporomandibular joint dysfunctions, and grippe episodes during 
the evaluation, were excluded.

The Peak Flow Meter Medicate® (Figure 1) manufactured by 
Fyne Dynamics Ltd was used to measure PEF. To obtain PEF values 
the participants were instructed to remain in an orthostatic or seated 
position with the dorsal region away from the backrest, with the 
mouthpiece firmly positioned around the mouth to avoid air leaks. 
After this procedure, participants were encouraged to perform 
maximal expirations from TPC when commanded by the evaluator, 
with a 30-second interval between the measurements in order to avoid 
respiratory muscle fatigue.12 It was repeated three times and the highest 
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Abstract

Introduction: The world health organization (WHO) recognizes smoking as a 
chronic and epidemic disease encouraged through personal experiences and/or 
public advertisements, and is considered to be the single largest preventable cause 
of illness and early death worldwide. The inhalation of smoke resulting from the 
burning of derivatives of all types of tobacco, by non-smoker, constitutes the so-called 
secondhand tobacco smoke. It is the third avoidable cause of death in the world, after 
active smoking and alcoholism. 

Purpose: To evaluate Peak Expiratory Flow (PEF) in smokers liabilities. 

Methods: The sample consisted of 40 participants who were divided into two groups: 
20 smokers liabilities (exposed group) and 20 participants not exposed to environmental 
tobacco smoke (ETS - control group). The Peak Flow Meter Medicate® was used to 
measure expiratory flow. Student’s t-test was used to compare the variables obtained. 
Data were analyzed using BioEstat® 5.3 software.

Results: No statistical differences were observed in the comparison of PEF values 
between the group exposed and not exposed to ETS (p=0.82). There was no difference 
among those practicing and not practicing physical activity in the group exposed to 
ETS (p=0.29) and in the PEF values between the group exposed to ETS with age above 
and below 25 years (p=0.73). 

Conclusion: there were no significant changes in the PEF in the passive of smokers. 
Passively smoking does not seem to alter lung function.
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value of the measurements was considered, if the two largest values   
presented a variation more than 40L/min, the participant was asked 
to perform two additional tests to obtain more coherent measures.13

Figure 1 The peak flow meter medicate® manufactured by fyne dynamics ltd 
was used to measure PEF.

Statistical analysis
Descriptive statistics was used to obtain mean and standard 

deviation of anthropometric variables. Student’s t-test was used to 
verify the homogeneity between groups, and there was no statistical 
difference between groups. The normal distribution of the variables   
obtained in the tests was evaluated by Shapiro-Wilk test. Student’s 
t-test for independent samples was used to comparison between and 
intra groups for PEF. Pvalue≤0.05 indicates statistical significance. 
Data were analyzed using BioEstat 5.3 software.

Results
Forty-one individuals were excluded from the study, because they 

presented obstructive pulmonary disease. The total sample consisted 
of 40 participants aged between 18 and 52 years (27.5±8.7 years). 
The sample data are described in Table 1 there was no difference 
between groups (p>0.05). In the comparison of  PEF between smokers 
liabilities and those not exposed to ETS (control group) there was no 
statistical difference between groups (p=0.82) (Figure 2).

Figure 3A shows that there was no difference in PEF values   
between the practitioners and non-practitioners of physical activity 
in the group exposed to ETS (p=0.29). Regarding the participants age 
Figure 3B shows that there was no statistical difference in PEF values   
between the group exposed to ETS under 25 years and participants 
over 25 years (p=0.73).

Table 1 Demographic characteristics of the sample 

 Group    

Exposed (N=20)  Not exposed (N=20)

 Mean SD Mean SD

Age (years) 28.5 11.5 26.6 4.5

Body mass (kg) 66.6 11.6 71.1 14.6

Height (m) 1.66 0.83 1.68 0.82

BMI (kg/m2) 24 3.17 24.9 4.1

Physicalactivity frequency (times/week) 2.7 2.1 4.4 1.8

Figure 2 Compared PEF between groups. Student’s t-test for independent 
samples (p=0.82).

Figure 3A PEF values in practitioners and non-practitioners of physical 
activity in exposed group to ETS. Student’s t-test for independent samples 
(p=0.29).
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Figure 3B PEF of participants exposed to ETS for age. Student’s t-test for 
independent samples (p=0.73).

Discussion
The results of our study demonstrated that there were no significant 

differences in PEF in participants exposed and not exposed to ETS. 
Currently, smoking is a public health problem and a great hurdle to 
global development. Though the impact of smoking on health is great 
in our population, Brazil has demonstrated effective results against 
smoking. In a comparative study conducted by the World Health 
Organization (WHO) in 2012, involving countries like China, Russia, 
Thailand, Bangladesh, Egypt, India, Mexico, The Philippines, Poland, 
Turkey, Ukraine, Vietnam, among others, Brazil presented the lowest 
prevalence of tobacco consumption. Moreover, it may be a reflection 
of several policies the country has been adopting in recent years, 
such as higher taxation on tobacco products, prohibited smoking in 
public places, investments in advertising campaigns that warn the 
population about the consequences of smoking, prohibition of tobacco 
advertising, sponsorship and promotion of tobacco item.14–15 Cao et 
al.16 showed, based on 16 systematic reviews involving 450 original 
observational studies, that smokers liabilities can significantly 
increase the risk of cervical, lung, breast and bladder cancer, also 
raising the risk of certain diseases during childhood, such as asthma.

The inhalation of tobacco smoke, both actively and passively, 
causes several alterations in the respiratory system, such as increased 
bronchial thickness, increased mucus production and reduced 
mucociliary transport, resulting in a narrowing of the airways of 
smaller calibres, thus reducing airflow with consequent reduction in 
PEF.1–19 Silva et al.20 studied the reliability of the PEF meter on the 
expiratory peak in female smokers and non-smokers, and observed 
that the female smokers had the lowest PEF compared to non-smokers, 
concluding that the equipment can be a reliable method to be used in 
this population. However, the present study did not show differences 
in PEF in smokers liabilities compared to participants not exposed to 
ETS, corroborating with our findings that did not show any statistical 
difference between the groups evaluated.

The aging process is associated with several physiological 
changes, one of which is the decrease in respiratory muscle strength.21 
Such reduction is often combined with sedentary lifestyle, and lack 
of physical activity may accelerate its decline, with lower PEF values   

expected for this population.22 In this study, there was no statistical 
difference between the PEF values   among participants exposed to 
ETS with less than 25 years of age and also to those who did not 
practice physical activity.

Regarding the application of questionnaires, Jaakkola et al.23 
mentioned the advantages of using them as a method of identifying 
exposure to ETS, describing questionnaire as being relatively 
inexpensive and can be elaborated in a variety of ways like surveys, 
e-mails, surveys by phone or in person, and capable to evaluate 
current and past exhibitions. On the other hand, the US Department 
of Health and Human Services24 affirms the disadvantages of using 
questionnaires, including classification errors that may result from 
the interviewer’s lack of knowledge about the subject current or past 
exposure, the difficulty in characterizing exposure in complex internal 
settings, and recall intentionally or unintentionally.

The degree of exposure to ETS depends on several factors such 
as the amount of cigarettes the active smoker consumes, number 
of smokers in the room, size and ventilation of the environment. 
Although indoor ventilation is a determinant condition in the degree 
of exposure Seelig et al.25 evaluated the influence of ventilation in 
indoor air quality vulnerable to ETS, arguing that even environments 
with high ventilation rates do not solve the problem imposed by the 
ETS.

The results of our study demonstrated that there were no differences 
in PEF in participants exposed and not exposed to ETS. These results, 
although in accordance with current literature, may be due to the 
limited number of individuals evaluated, obtained by convenience 
sample. The use of a questionnaire as a way of identifying the subjects’ 
exposure to ETS and not obtaining information about their physical 
activity level may indicate possible limitations in interpreting the 
results of our study.26–28

Conclusion
There were no changes in the PEF in smokers liabilities when 

compared to participants not exposed to cigarette smoke. Passively 
smoking does not seem to alter lung function. However, a better 
stratification of the sample and evaluation by more specific clinical 
exams are necessary to obtain a definitive answer on this question.
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