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Abstract 

Peak expiratory flow rate (PEFR) gives the measure of maximal expiratory flow rate sustained 

by a subject for at least 10 milliseconds expressed in Liter per minute. It measures the level of 

airway obstruction. PEFR varies in an individual according to the age, sex and anthropometric 

variables. The present study was undertaken to assesses and correlate the Body mass index  and 

Peak expiratory flow rate  in overweight  and underweight male and female  young adult 

subjects. A total number of 40 healthy young adults aged between 18-26 years were included 

in this study. PEFR was measured in standing position. BMI was calculated. PEFR values were 

low in females as compared to male subjects and it was highly significant. PEFR values were 

less in low BMI and overweight subjects as compared to normal BMI subjects and it was highly 

significant. PEFR   was low in these subjects as compared to subjects having normal BMI. 

Early identification of risk individuals prior to onset of disease is imperative in our developing 

country. It is necessary to have a good physical activity and proper nutrition in young adults  

to avoid future respiratory problems. 
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Introduction 

Peak expiratory flow rate (PEFR) gives the measure of maximal expiratory flow rate sustained 

by a subject for at least 10 milliseconds expressed in Liter per minute. It is used for assessment 

and management of asthma control as it measures the level of airway obstruction[1]. PEFR 

varies in an individual according to the age, sex and anthropometric variables[2]. According to 

Seo. WH et al, PEFR increases with increasing height showing a positive correlation with R2 

of 0.81 in boys and 0.76 in girls. The same study has also shown that PEFR is positively 

correlated with body surface area, weight and age[3]. Increasing body mass index (BMI) above 

the normal range for age puts children at increased risk of respiratory symptoms, such as 

breathlessness, particularly during exercise, even if they have no obvious respiratory illness[4]. 

On contrary, malnutrition (BMI below the normal range for age) is also associated with 

impairment of PEFR perhaps because of slow growth of the larger airways [5]. The present 
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study was undertaken to assesses and correlate the Body mass index  and pulmonary functional 

status in overweight  and underweight male and female  young adult subjects. Pulmonary 

functional status was assessed by recording peak expiratory flow rate (PEFR).[ 6] PEFR was 

selected because it is widely accepted as a reliable parameter of pulmonary functions and is 

simple to perform as a bed-side test. Hadorn introduced PEFR in 1942 and it was accepted as 

a parameter of pulmonary function test (PFT) in 1949 [7-9]. The truncal fat may compress the 

thoracic cavity and restrict the diaphragmatic movement resulting in reduced vertical diameter 

of the thoracic cavity [10]. These changes may reduce the compliance of the lungs and the 

thoracic cavity and increase the load on the respiratory muscles. This may end up with the 

reduction in lung volumes and flow rates, especially PEFR [11].   

 

Material and Methods  

A total number of 40 healthy young adults aged between 18-26 years were included in this 

study. 20 were males and 20 females. They are nonsmokers and have no history of regular 

physical training, sports activity or respiratory diseases like, Bronchitis, Pneumonia, 

tuberculosis and Asthma during last three years. None of the subjects had cough, wheeze, 

dyspnoea or nasal congestion at the time of study. An informed verbal consent was obtained 

prior to participation in the study. Anthropometric measurements such as; Weight, Height, BMI 

of each subjects were recorded. PEFR was measured in standing position with standard range  

Pocket Peak flow meter. The subjects were instructed to take maximum inspiration and blow 

into the mouthpiece as rapidly, forcefully and completely as possible. They were trained well 

to blow into the instrument maintaining a tight sealing between the lips and mouthpiece of the 

peak flow meter. Standing height was recorded without shoes, with light clothes on a wall by 

measuring tape. Weight was recorded without shoes and with light clothes on a weighing 

machine. Body mass index was calculated a BMI=weight in kg / height in m2. Subjects were 

classified into 3 groups as per WHO recommendation depending upon BMI as follows:  

Under weight : < 18.5 (kg/ m2 ) 

Normal weight : BMI = 18.5 – 24.9 (kg/ m2 )  

Over weight : BMI = 25.0 – 29.99(kg/ m2 

 

Statistical analysis 

Statistical analysis was done using SPSS and MS Office excel 2007. Variables analysed were 

age, height , weight , BMI and PEFR. Mean and standard deviation was calculated. P values 

were calculated for correlation of BMI with PEFR in male and female subjects. 

 

Results  

 

Table 1: Age, Weight,Height in male and female adults 

              Parameters Males 

n = 20 

Mean ± SD 

Females 

n =20 

Mean ± SD 

Age (Years) 22 ± 4 21 ± 2 

Weight (Kg) 62.4 ± 8.6 50.2 ± 3.4 

Height (Cm) 150.6 ± 6.8 140.4 ± 8.2 

Table 1 shows age, weight , height of male and female subjects . Female subjects has all values 

less as compared to males. 
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Table 2: BMI and PEFR values in male and female adults 

BMI PEFR (L/min) Males 

Mean ± SD 

PEFR (L/min) Females 

Mean ± SD 

P value 

Low < 18.5 kg/m2 398 ± 34 300 ± 18 < 0.001 

Normal 18.5-24.9 kg/m2 490 ± 48 360 ± 38 <0.001 

Overweight 25-29.9 kg/m2 450 ± 36 320 ± 26 <0.001 

P <0.001 Highly significant. 

 

Table 2 shows PEFR values were low in females as compared to male subjects and it was 

highly significant. PEFR values were less in low BMI and overweight subjects as compared to 

normal BMI subjects and it was highly significant. PEFR values were comparatively higher in 

overweight subjects as compared to low BMI subjects. 

 

Discussion  

The significant reduction in PEFR in overweight  subjects may be explained on the basis of 

mass load of adipose tissue around the rib cage, abdomen and in the visceral cavity that results 

in a shift in the balance of inflationary and deflationary pressure on the lungs as reported by 

J.T. Sharp et al [12].These obese subjects may also have limited lung expansion and air flow 

because of the restricted downward movement of the diaphragm due to increase abdominal 

adipose tissue leading to significantly reduced PEFR [13]. 

 

The primary factors that affect lung function parameters are the strength of expiratory muscles 

generating the force of contraction, elastic recoil. Pressure of lungs and the airway size [14]. 

Lung function may vary due to age, gender, height, weight [15]. The study of T. J. Ong showed 

that malnourished children were found to have low lung function parameters [16]. M. M. 

Faridi, Pratibha Gupta and co-workers showed that lung function reduces in undernourished 

young individuals [17]. This difference is probably due to differences in body composition of 

underweight and normal weight young individuals. Lower body fat in underweight as 

compared to normal weight may be responsible for lower PEFR values in underweight. The 

principal factor that affects PEFR is airway diameter primarily under the control of bronchial 

tone. Other factors that affect PEFR are the strength of expiratory muscles and elastic recoil of 

lungs. There is a relationship between height, weight, chest circumferences with PEFR. PEFR 

is an important diagnostic and prognostic tool of lung functions which predicts variations in 

airflow. PEFR   was low in these subjects as compared to subjects having normal BMI. Early 

identification of risk individuals prior to onset of disease is imperative in our developing 

country. It is necessary to have a good physical activity and proper nutrition in young adults to 

avoid future respiratory problems. 

 

Conclusion  

In this study, we found low PEFR in both over weight and under weight  subjects in comparison 

to normal subjects. This signified that with increase in BMI, there was decrease in PEFR. 

Previous studies shown low PEFR in obese subjects, but in this study, we found low PEFR 

both in over weight and under weight  subjects both in male and female. 
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