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ABSTRACT 

Background: Chronic exposure to tobacco smoke cause activation of macrophages which 

contribute to the release of inflammatory mediators and the establishment of Chronic 

Obstructive Pulmonary Disease (COPD). In COPD, the airway become narrowed and result 

in reduced peak expiratory flow (PEF). One form of treatment that improve pulmonary 

functions and can be given to active smokers is by giving forward lean position and pursed 

lip breathing (PLB). Aim : To analize the differences of PEF before and after performing 

forward lean position and PLB both acute and chronic types in active smokers. Methods: 

The study was quasi-experimental with pretest posttest, respondents of this study are 18 

active smokers with purposive sampling. The instrument used in the research are scales, 

microtoise and peak flow meter. Method used for data analysis was paired and unpaired t-

test. Results: PLB increases PEF with the mean of PEF 28.89±47.08 in acute phase and 

28.34±40.84 in chronic phase. The combination of PLB and forward lean position increase 

PEF with the mean of PEF 30.00±34.91 in acute phase and  46.12±89.60 in chronic phase. 

Conclusions: There were not statistically significant difference of PEF in acute and chronic 

phase in group A between before and after intervention (p >0.05). There was not statistically 

significant difference of PEF in chronic phase in group B between before and after 

intervention. There was statistically significant difference of PEF in acute phase in group B 

between before and after intervention.  The combination of forward lean position and PLB 

showed to have a better effect on increasing the value of PEF than PLB without combination 

both acute and chronic types in active smokers.  

Keywords: Pursed lip breathing, forward lean position, peak expiratory flow, active smokers 

 

 

INTRODUCTION 

Chronic exposure to tobacco smoke 

and nicotine cause inflammatory responses 

in the lung, which cause activation of 

macrophages. The macrophages contribute 

to the release of inflammatory mediators 

and secrete proteolytic enzymes that 

contribute to the establishment of Chronic 

Obstructive Pulmonary Disease (COPD).
1
 

In COPD, the airway become narrowed and 

result in reduced PEF.
2
 PEF measurements 

may estimate and evaluate airway 

functions.
3
 One form of treatment that 

improve pulmonary functions and can be 

given to active smokers is by giving 

forward lean position and pursed lip 

breathing. 
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MATERIALS AND METHODS 

 This research was quasi-experiment 

pre and post test with control group design. 

Total of samples in this study were 18 

subjects with the inclusion criteria 1) Adult 

men, aged 18-55 years, 2) with a Body 

Mass Index 18,50 and 24,99 kg/m
2
 

(inclusive), 3) Height ranged from 156- 183 

cm, 4) Smoked at least 4 cigarettes per day 

for ≥ 1 year while an exclusion criterion in 

this study was: 1) Active smokers who had 

symptomatic or past history of 

cardiovascular or respiratory disease. This 

study was used non probability sampling 

technique type of purposive sampling. The 

independent variables in this study were 

forward lean position and pursed lip 

breathing exercise while the dependent 

variable in this study was peak expiratory 

flow (PEF).  

This study took place at the Faculty 

of Medicine Diponegoro University 

Semarang on 22 nd April – 21 st August 

2019. The instrument used is a peak flow 

meter to measure PEF. Data were analyzed 

using Paired t test and Independent t test. 

The first analysis was Paired t test if p 

value ≤ 0.05 then H1 accepted, which 

means that forward lean position and 

pursed lip breathing affecting PEF. While 

H2 rejected, which means forward lean 

position and pursed lip breathing does not 

affect PEF and the second test was 

independent t test to analyze the differences 

in the value of PEF post intervention in 

both groups. This study has passed the 

ethical test in Faculty of Medicine 

Diponegoro University.

RESULTS 

Table 1. Subject characteristics 

Characteristics Mean±SD Median (min-max) 

Age (years) 21.72±5.88 21.00 (18.00-44.00) 

Weight (kg) 58.89±7.34 59.00 (45.00-77.00) 

Height (cm) 168.22±5.65 168.00 (156.00-180.00) 

BMI (kg/m²) 20.74±1.67 20.30 (18.49-24.30) 

PEF pre-acute A* 531.11±57.32 540.00 (440.00-600.00) 

PEF pre-chronic A* 531.67±60.21 525.00 (450.00-630.00) 

PEF pre-acute B
# 

495.56±107.95 450.00 (430.00-770.00) 

PEF pre-chronis B
# 

512.78±110.43 460.00 (430.00-770.00) 

 

 

 

*A = Group A (pursed lip breathing) 
# 
B = Group B (pursed lip breathing with forward lean position) 
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Total 18 adult males were used in 

this study. Results were expressed as mean 

± standard deviation. The means and the  

standard deviations for each group for age, 

weight, height, BMI, and PEF are given in 

Table 1. 

 

Table 2. PEF in acute phase before and after forward lean position and Pursed Lip Breathing exercise 

Group 

Pre-test  Post-test 

p value Median 

(min-max) 
Mean±SD 

Median 

(min-max) 
Mean±SD 

Pursed lip breathing 540.0 (440.0-

600.0) 

531.11±57

.32 

570.0 (480.0-

630.0) 

560.00±53

.33 
0.103 

Forward lean position 

and Pursed lip breathing  

510.0 (430.0-

770.0) 

495.56±10

7.95 

510.0 (435.0-

800.0) 

525.56±11

1.79 
0.021 

 
 

 
 

 
 

The mean of PEF pre and post in 

group A was 531.11±57.32 and 

560.00±53.33 respectively. The mean of 

PEF pre and post in group B was  

 

495.56±107.95 and 525.56±111.79. The 

data showed that there were differences 

mean of PEF before and after exercise in 

both groups. But, not statistically 

significant in group A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APE 

(liter/m

enit) 

APE 

(liter/m

enit) 
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Table 3. PEF in chronic phase before and after forward lean position and Pursed Lip Breathing exercise 

Group 

Pre-test  Post-test 

p value Median 

(min-max) 
Mean±SD 

Median 

(min-max) 
Mean±SD 

Pursed lip breathing 525.0 (450.0-

630.0) 

531.67±60

.21 

570.0 (480.0-

630.0) 

560.01±53.

33 
0.071 

Forward lean position and 

Pursed lip breathing  

505.0 (430.0-

770.0) 

505.0± 

108.91 

500.0 (435.0-

800.0) 

550.57±11

7.13 
0.066 

 
 

  
  

The mean of PEF pre and post in 

group A was 531.67±60.21 and 

560.01±53.33 respectively. The mean of 

PEF pre and post in group B was 505.0± 

108.91 and 550.57±117.13. The data 

showed that there were differences mean 

of PEF before and after exercise in both 

groups. But, not statistically significant in 

both groups. 

 

 

 

 

 

Table 4. Comparison of peak expiratory flow in acute phase between PLB and PLB with forward lean 

position 
Group Mean± SD p value 

Pursed lip breathing  28.89±47.08 0.955 

Forward lean position and Pursed lip breathing  30.00±34.91  

   

Independent t test showed p value 

0.955 (>0.05), which indicated that there 

was not statistically significant difference 

of peak expiratory flow in acute phase 

between the two groups before and after 

intervention. The data showed that active 

smokers who received a combination of 

forward lean position and PLB increased 

peak expiratory flow value higher than the 

PLB without combination, but statistically 

APE 

(liter/m

enit) 

APE 

(liter/m

enit) 
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not significant with p value = 0.955 (p 

>0.05).  

Boxplot showing the relationship 

of (∆) PEFR in acute phase between the 

two groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5. Comparison of peak expiratory flow in chronic phase between PLB and PLB with forward lean 

position 

Group Mean±SD p value 

Pursed lip breathing  28.34±40.84 0.599 

Forward lean position and Pursed lip breathing 46.12±89.60  

 

Independent t test as shown in the 

table 5 showed p value 0.599 (>0.05), 

which indicated that there was not 

statistically significant difference of peak 

expiratory flow in chronic phase between 

the two groups before and after 

intervention. The data showed that active 

smokers who received a combination of 

forward lean position and PLB increased 

peak expiratory flow value higher than the 

PLB without combination, but statistically 

not significant with p value = 0.599 (p 

>0.05).  

Boxplot showing the relationship 

of (∆) PEFR in chronic phase between the 

two groups. 
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DISCUSSION 

The aim of this research was to 

examine the results of forward lean 

position and PLB exercise as a treatment 

approach for increasing PEF in active 

smokers. The study was conducted in 18 

subjects, for duration of four weeks. The 

subjects were divided into two groups 

consisting of 9 subjects in each group. 

Group A was given PLB and Group B was 

given forward lean position and PLB 

exercise. Both groups were given 

intervention for 3 times in a week for 4 

weeks.  

Pursed lip breathing helps to keep 

airways open longer during exhalation and 

decreases airway resistance. This process 

improves gas exchange, permits more 

complete exhalation, and emptying of CO2 

from the lungs. Pursed lip breathing causes 

less air trapping which result in reduction 

of hyperinflation.
4,5

 In this situation, PaO2 

will increased and decreased PaCO2 so the 

peak expiratory flow will increase.
6
 

The results of this study showed 

that the PEF value of acute and chronic 

effects between before and after 

intervention in the PLB group did not 

obtain statistically significant difference, 

indicated by p value> 0.05. The results of 

this study are in line with Leanne M. 

Wade's research, which stated that not all 

of the research subjects experienced 

increased lung function whose 

measurements were made right after doing 

PLB exercises. This might be caused by 

the subject still feeling tired at the time of 

measurement, resulting in less than 

maximum measurement results.
7
 

The forward lean position helps in 

decreased the volume of thoracic cage and 

increased intraalveolar pressure. The 

decreasing volume of the thoracic cage, 

causing the intraalveolar pressure to rise 

above atmospheric pressure, make it easier 

increased air flows out of the lungs, which 

when combined with PLB exercises, both 

of them will work synergistically in 

increasing the value of PEF.
8
  

The PEF value of the acute effect 

in the CKD and PLB group showed that 

there was a statistically significant 

difference between before and after 

exercise with a p value of 0.021. The study 

done by Rikk Gosselink investigated the 

effects of forward lean position and pursed 

lip breathing exercise on breathing control. 

This study found that forward lean 

position and pursed lip breathing exercise 

resulted in a reduced the shortness of 

breath. Thus this study shows similarity to 

the findings of the present study that 
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forward lean position and pursed lip 

breathing have an effect on peak 

expiratory flow. Forward lean position and 

pursed lip breathing help to reduce 

shortness of breath in several mechanism; 

improvement of gas exchange, reduction 

of hyperinflation, and improvement of 

diaphragma function which resulted in 

increasing peak expiartory flow.
9
 

The results of this study showed 

that PEF value of chronic effect between 

before and after exercise did not obtain a 

statistically significant difference. No 

significant results in this study can caused 

by the different levels of visceral fat of the 

subjects. Higher visceral fat of subjects 

made PEF value lower. Increased visceral 

fat influenced the movement of the chest 

and diaphragm, and caused a decreased in 

respiratory function.
10,11 

 

CONCLUSIONS  

Based on the results of this study, 

there were not statistically significant 

differences of PEF in acute and chronic 

phase in group A between before and after 

intervention (p >0.05). There was 

statistically significant difference in mean 

improvement PEF in acute phase after 

intervention in group B. There was no 

statistically significant difference of PEF 

in chronic phase in group B after 

intervention. But, it can be concluded that 

the combination of forward lean position 

and PLB showed better improvement on 

increasing the value of PEF than PLB 

without combination both acute and 

chronic types in active smokers.  
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