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ABSTRACT: BACKGROUND & OBJECTIVES: Numerous asthma scoring systems have been devised 

which combine a number of physical signs to estimate the severity of an acute asthma exacerbation. 

Although more than 16 scoring systems exist, many are difficult to use. The pulmonary score was 

developed to provide ‘‘user-friendly’’ measure of asthma severity for children with acute asthma 

exacerbation. The objective of the study is to study the efficacy of pulmonary score in assessing the 

severity of acute exacerbation of asthma in comparison to peak expiratory flow rate. METHODS: The 

study sampled 50 children, aged 5–18 years, with mild to moderate acute exacerbation of asthma. 

The PEFR (best of three attempts) and the PS were measured before and after treatment at 5, 10 and 

15 minutes. The PS includes respiratory rate, wheezing, and retractions, each rated on a 0–3 scale. 

Pre- and post-treatment PEFR and PS score were compared using paired t-tests to establish construct 

validity. Correlation of pre- and post-treatment PSs with PEFRs was measured to establish criterion 

validity. RESULTS: The mean predicted PEFR improved with treatment by 21.2% (from 50.8% to 

72.0% of predicted) (p <0.0001) at 15 minutes. The mean PS improved by 2.8 (from 4.8 to 2) (p < 

0.0001) at 15 minutes. Pre- and post-treatment PSs were significantly correlated with PEFRs. The 

correlation of pre-treatment PEFR and PS is r = -0.497 (p = 0.000), that for post treatment at 15 

minutes is r = -0.589 (p = 0.000). INTERPRETATION & CONCLUSION: These data support the 

construct and criterion validities of the PS as a measure of asthma severity among children. The PS is 

a practical substitute to estimate airway obstruction in children who are too young or too sick to 

obtain PEFRs. 
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INTRODUCTION: Bronchial asthma is undoubtedly one among the recurrent and chronic diseases of 

childhood. Accurate measurement of the severity of an acute asthma exacerbation is important to 

guide initial treatment and to monitor response to subsequent therapy. The most accurate method to 

measure severity is spirometry.1 Unfortunately, spirometry requires special equipment not often 

available in the emergency department, as well as staff trained to perform and interpret the results. 

In the emergency department the peak expiratory flow rate (PEFR) is often used to estimate the 

degree of airway obstruction in lieu of spirometry. However, spirometry and PEFR are difficult 

methods for younger children to perform, or children of any age with severe obstruction.2 

A number of asthma severity measures or scoring systems have been established which 

combine a number of physical signs, such as respiratory rate and accessory muscle use, to form an 

aggregate score that estimates the severity of an acute asthma exacerbation. Although more than 16 

severity scoring systems exist, many are difficult to use.3 For example, some severity measures 

require blood gas analyses; others require numerous objective measures, or demanding assessments 
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such as inspiratory/expiratory ratios.4-7 The pulmonary score (PS) was developed to provide a ‘‘user-

friendly’’ measure of asthma severity for children with an acute asthma exacerbation. 

The purpose of this study is to validate the pulmonary score as a measure of airway 

obstruction in children presenting to the emergency department for treatment of an acute asthma 

exacerbation. 

 

AIMS AND OBJECTIVES: To study the efficacy of pulmonary score in assessing the severity of acute 

exacerbation of asthma in comparison to peak expiratory flow rate. 

 

MATERIALS AND METHODS: The study was conducted from December 2011 to June 2013 at the 

Department of Pediatrics, Kempegowda Institute of Medical Sciences Bangalore, after Institutional 

Ethical Committee clearance. It was a prospective comparative study in which 50 asthmatic children 

presenting with mild to moderate exacerbation of asthma in the age group of 5 to 18 years were 

selected after taking informed consent. Suspected or known immunosuppressive, cardiac and 

neurological condition affecting pulmonary function and other chronic pulmonary disease were 

excluded from the study. Prior to starting treatment, they were initially assessed by measuring peak 

expiratory flow rate and pulmonary score. 

Pulmonary score is assessed by 3 variables -respiratory rate, wheezing, use of accessory 

muscle-each variable is awarded 4 scores-0, 1, 2, 3 summed up to 9. 

 

SCORE 
RESPIRATORY  

RATE 
WHEEZE 

USE OF ACCESSORY 

 MUSCLE 

0 ≤20 None No retraction 

1 21-35 
Terminal expiration With 

 stethoscope 

Intercostal/subcostal 

 retraction 

2 36-50 
Entire expiration With 

 stethoscope 

Intercostal/subcostal  

retraction + suprasternal 

retraction 

3 >50 
Both inspiration and expiration 

 with or without stethoscope 
2+ use of ala nasi 

TABLE 1: PULMONARY SCORE 

 

PEFR measured using mini Wright Peak Flow Meter EU Scale before starting treatment and 

best of the 3 readings considered. Observed PEFR was expressed as the percentage of normal PEFR 

which was taken based on height and sex. Treatment started according to standard protocol of 

asthma management. Patients reassessed about 5 minutes after first dose of bronchodilator therapy, 

then at 10 minutes, 15 minutes and for inpatients at the time of discharge by doing PEFR and 

pulmonary score. 

 

STATISTICAL METHODS: Pearson correlation coefficient is used to find negative correlation 

coefficient between pulmonary score and peak expiratory flow rate before and after treatment. 

Paired t-test and Analysis of variance is used to measure the significant improvement in peak 

expiratory flow rate and pulmonary score after treatment. 
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RESULTS: Fifty children were evaluated, ranging from 5 to 18 years of age, with a mean age of 9.7 

years. PEFR and PS were evaluated before and after treatment at 5, 10 and 15 minutes for each 

patient. There was a significant change in PEFR and PS before and after treatment. 

 

Peak expiratory flow rate Pulmonary score 

Before  

treatment 

At  

5  

minutes 

At  

10  

minutes 

At  

15  

minutes 

At  

discharge 

Before  

treatment 

At  

5  

minutes 

At  

10  

minutes 

At  

15  

minutes 

At  

discharge 

Mean 50.8 62.9 64.5 72 82.9 4.8 3.8 3.1 2 1.27027 

SD 2.2 3.8 3.6 2.4 6.04 0.7 0.6 0.6 0.6 0.450225 

TABLE 2: MEAN AND SD OF PEFR & PS 
 

The mean predicted PEFR improved with treatment by 21.25% from 50.8% to 72.0% of 

predicted (p <0.0001) by 15 minutes. The mean PS improved by 2.8 (p < 0.0001) from 4.8 to 2 by 15 

minutes. 

The PS had a significant negative correlation with the PEFR. The correlation of pre-treatment 

PEFR and PS is r = -0.497 (p = 0.000, that for post treatment at 5 minutes is r= -0.599 (p=0.000), at 10 

minutes is r= -0.592 (p=0.00007) and at 15 minutes is r = -0.589 (p = 0.000). 
 

 
 

 
 The PS passed two formal tests of validity i.e. construct and criterion validity. 

 Construct validity in this study is the degree to which the PS measures airway obstruction. To 

establish construct validity, we compared the pre- and post-treatment PSs and the pre- to post-

treatment PEFRs. The PEFR improved with treatment from a mean predicted PEFR of 50.2% to 

72% (p = 0.000). It is assumed that if the PEFR improves with treatment, the degree of airway 

obstruction decreases. The PS should reflect this change, indicated by a decrease in numerical 

score. The PS decreased with treatment from a mean of 4.8 to 2.0 (p = 0.000). 

 The PEFR was used as the established criterion and both the PEFR and the PS were measured at 

the same time. The correlations between the pre-treatment PS and PEFR is r = -0.497. The post-

treatment correlations is r = -0.589 at 15 minutes. The PEFR was chosen as the established 

criterion because it is often used to determine the severity of an asthma exacerbation. 

FIGURE 1: PREDICTED IMPROVEMENT OF PEFR IN PERCENTAGE DISCUSSION 
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 Although pulmonary function tests (PFTs) may provide a better measure of airway obstruction, 

PFTs require special equipment and training for a staff to interpret. Both PEFRs and PFTs 

require cooperation from children to obtain accurate measures of airway obstruction. The PS is a 

simple objective method to assess the severity of an acute asthma exacerbation in children. 

 In this study, correlations between the PSs and PEFRs ranged from -0.497 to -0.589 and are 

similar to the correlations found when other clinical scoring systems have been compared with 

estimates of lung function or signs of respiratory distress. The clinical severity score (CSS) was 

compared with arterial oxygen saturation and FEV1, with correlations of r = 0.49 and r = 0.52, 

respectively8. The asthma severity score (ASS) correlated with oxygen saturation (r = -0.45) and 

FEV1 (r = -0.54)9. These correlations may seem lower than what is expected; however, all of 

these scoring systems are based on physical signs (components) that do not actually measure 

airway obstruction. So when compared with measures of actual airway obstruction, there is 

limited correlation. 

 Furthermore, when the clinical appearance of a child with asthma improves with treatment, the 

underlying obstruction may not improve to normal for several weeks. This makes comparing 

measures of airway obstruction with clinical scores difficult. The delayed improvement of 

airway obstruction helps explain why some children in this study had PSs suggestive of mild 

severity but had lower than expected PEFRs. 

 Children with significant respiratory distress are likely to have difficulty performing PEFRs 

because they cannot inhale completely before exhaling forcefully. One reason the PS correlated 

better with the PEFR after bronchodilator therapy may be that the child’s ability to perform 

PEFRs improved with lessening airway obstruction. 
 

LIMITATIONS: 

 The PS was compared with the PEFR, which is a substitute for spirometry. 

 Only older children who could perform PEFRs were included. 

 Since not all patients were inpatients and there was no uniformity in treatment after first dose of 

bronchodilator, PEFR and PS could not be compared at the time of discharge. 

 Application of the PS to a younger group, and those with more severe presentations, may be 

avenues of further research. 
 

CONCLUSION: The PS is a convenient simple method of assessing airway obstruction. The PS appears 

to correlate better with lesser airway obstruction than greater airway obstruction; i.e. the PS has 

higher post-treatment correlations, which makes the PS a good tool to assess mild severity and the 

response to treatment. No scoring system is perfect, but some method of assessing severity in 

children is needed when spirometry testing is not obtainable. The PS appears to be an objective and 

simple scoring system for the assessment of airway obstruction for children. The PS has been 

validated by two standard tests of validity. Construct validity of the PS through correlation of the pre- 

and post-treatment scores and criterion validity by correlation between the PS and the PEFR were 

established. Therefore, the PS can be used to assess airway obstruction in children who are unable to 

perform other measures, such as PEFRs, and may be used to guide therapy and to evaluate a child’s 

response to treatment. 
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