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ABSTRACT 

BACKGROUND 

Asthma is one of the most common chronic diseases worldwide imposing a substantial social burden on both children and 

adults. The incidence and prevalence of childhood asthma is increasing worldwide including India. The aim of this study is to 

study the clinical features of bronchial Asthma, measure the Peak expiratory flow rate (PEFR) in asthmatic children and 

observe its response to bronchodilator therapy and compare the PEFR values in cases with controls. 

 

MATERIALS AND METHODS 

This is a case control study conducted on total of 100 cases and 100 controls were selected according to inclusion and 

exclusion criteria. After detailed history, clinical examination and relevant investigations, the PEFR was recorded in children 

between 5 - 15 years of age group with bronchial Asthma before and after nebulisation with salbutamol. They were compared 

with PEFR values of normal children from same population in same age group and sex. 

 

RESULTS 

63% cases were male and 37% cases were female; 76% cases were from urban area compared to 24% cases from rural 

area. Family history of Asthma was found in 40% cases. The median respiratory rate of cases was significantly more than that 

of controls. Cold and upper respiratory tract infections were important precipitating factors. Cough and wheeze was present in 

all cases (100%). The median pre-PEFR of cases was 120 L/min, the mean post-PEFR of cases was 149 L/min. The mean 

improvement in PEFR after salbutamol nebulisation was 23%. The median PEFR of controls was 200 L/min. Asthma is 

positively associated with height and weight and negatively associated with pre-PEFR. 

 

CONCLUSION 

In the present study, precipitating factors or triggers for asthma are cold air and URTI. Pre-PEFR was 81% of post-PEFR with 

single dose of salbutamol nebulisation (0.5%) and improvement of PEFR was 23%. Though there was good response to drug, 

the post-PEFR was 75% of that of the controls. 
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BACKGROUND 

Asthma is one of the most common chronic diseases 

worldwide imposing a substantial social burden on both 

children and adults.1 Worldwide childhood Asthma appears 

to be increasing in prevalence, despite considerable 

improvements in management of Asthma.2 Asthma is the 

most common chronic childhood disease in developed 

nations and its prevalence has increased in the world over 

the last 25 years.3 

The prevalence of Asthma symptoms in children varies 

from 0 to 30 percent in different populations.1 Asthma 

occurs in all countries regardless of the level of 

development, but varies greatly between populations, even 

within the countries. 

In India prevalence of Asthma has been found to be 

around 6% in majority of survey. However, it has been 

reported to vary from 4% - 19% in different study 

population.4,5,6 

Disease can start at any age, but in majority it starts 

before 10 years of age. Although many patients have mild 

disease, any person with Asthma can develop a severe 

exacerbation.7 

In children with Asthma and other obstructive airway 

disease, the expiration is prolonged and lungs are over 

inflated leading to abnormalities in various lung volumes 

and capacities. Childhood Asthma is responsible for 

significant proportion of school days lost. A wide range of 

different methods to assess the level of airflow limitation 
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exists. But two methods have found wide spread 

acceptance for use in patients over 5 years of age. These 

are the measurement of forced expiratory volume in 1 sec. 

(FEV1) and its accompanying forced vital capacity (FVC) 

and the measurement of peak expiratory flow.8 

Pulmonary function testing is an important tool in the 

diagnosis and management of Asthma, especially 

pulmonary function tests provide an objective and 

reproducible method to evaluate the disease and follow the 

response to therapy. In particular, PEFR measurement has 

gained worldwide acceptability as a method of recognition, 

assessment of severity and planning of therapy.8 PEFR 

measurement has been suggested by all International 

guidelines as an important tool in Asthma management.8 

Peak expiratory flow rate is the greatest flow obtained 

on forced expiration after complete inspiration to total lung 

capacity. 

The PEFR can be measured using “standard Wright 

peak flow meter.” As the “Miniature Wright peak flow 

meter correlates well with standard Wright peak flow 

meter, it is being used widely in clinical practice.9,10 

It is simple to use the equipment and portable. With 

proper instruction the results can be used to monitor 

improvement, intervene early worsening and measure 

response to therapy.8,9,10 

The incidence and prevalence of childhood asthma is 

increasing worldwide including India. 

When the child develops acute severe asthma parents 

seek medical care immediately, but when the child has mild 

degree of asthma they tend to ignore the disease. 

In our country children with mild asthma or persistent 

or recurrent asthma are not being evaluated to know their 

lung function in routine practice. It leads to missing the 

diagnosis when the disease is in mild stage and the child 

comes to hospital only with considerable severity of the 

disease. So it will be useful if children with possibility of 

reactive airways are evaluated for their lung function using 

at least a simple device like Peak Expiratory Flow meter. It 

will help a clinician to identify the child with severe form of 

asthma and he can confirm the diagnosis of asthma also by 

observing the response to bronchodilator therapy in 

objective manner by doing PEFR. 

The aim of the present study was to study the clinical 

features of bronchial Asthma in children aged 5 - 15 years, 

to measure the PEFR in asthmatic children and observe its 

response to bronchodilator therapy and to compare the 

PEFR values in cases with controls. 

 

MATERIALS AND METHODS 

The present study is a case control study conducted from 

October 2015 to April 2017 in GIMSR Hospital and OMNI 

RK Hospital, Visakhapatnam. The Institutional Ethical 

Committee’s approval was taken before starting study. 

Informed consent of the parents of participating children 

was taken; 100 cases and 100 controls were taken. Cases 

and Controls were age and sex matched. 

 

Case- A case is defined as childhood asthma basing on the 

clinical features and response to β2 agonist therapy. 

 

Control- A control is defined as child without clinical 

features suggestive of bronchial asthma and coming to the 

hospital for illness other than respiratory illness. 

 

Inclusion Criteria 

Age group 5 - 15 years boys and girls and children coming 

to teaching hospital for medical care were included. 

 

Exclusion Criteria 

Children <5 years and children >15 years, Children with 

acute severe asthma needing emergency or critical care 

and Children with other significant systemic diseases were 

excluded. 

Age, Height, Weight, Sex, Residential area, Family 

history of allergy, Family history of asthma, Precipitating 

factor for asthma, Nocturnal cough, History of passing 

worms, Respiratory rate, Fever, Cough, Chest retractions, 

Chest expansion, Air entry, Wheeze, Crepitations, PEFR 

before and after nebulisation with salbutamol, Stool 

examination, X-ray chest, Haemoglobin%, Total WBC, 

Absolute Eosinophilic count. 

Data was collected by using pre-tested proforma 

meeting the objective of the study. The purpose and 

technique of the study was carefully explained to the 

subjects and informed consent was taken. 100 cases under 

each group were selected. Detailed clinical history, 

thorough clinical examination was taken. Relevant 

investigations were done. 

The miniature Wright’s peak flow meter instrument was 

used to measure the peak expiratory flow rate. It is a 

cylindrical instrument with a disposable mouthpiece at the 

end. It has a central hollow boss, which houses a tension 

spring. A thin disc valve is secured to the boss inside the 

mouthpiece end of the instrument. 

The piston, which is alight plastic disc with a short 

sleeve rides freely on the rod. There is a vertical scale 

reading from 60-800 L/min. The meter is 15 cm long. 

Because of its small size, light weight, less cost, accuracy, 

durability and independency of electrical supply, it can be 

used in outpatient departments and independency of 

electrical supply. It can be used in outpatient departments 

and consulting rooms. It has proved to be of immense 

value in identification, assessment and treatment and 

followup of patients with respiratory diseases. PEFR was 

measured before giving nebulisation with salbutamol. Post 

bronchodilator PEFR was recorded 10 minutes after 

nebulisation with 0.5% solution of salbutamol. The patient 

was advised to take maximum inspiration and then to 

exhale forcibly into the flow meter with nose closed. After 

satisfactory trial blows, recordings were taken. Care was 

also taken to maintain airtight seal between lips and 

mouthpiece of the instrument. For analysis, the maximum 

of 3 recordings were taken. 

The data is entered into MS access database. Statistical 

analysis is done using EpiInfo (version 3.5.3) and MedCalc 
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statistical software. Mean and Standard deviation of the 

quantitative variables of normal distribution and median 

and range of non-normally distributed continuous variables 

are estimated. Proportions are estimated for qualitative 

(categorical) variables. Significant group difference of 

continuous variables is found using T-test for normally 

distributed continuous variables. Significant group 

differences in distribution of proportion is found using chi-

square test. Relation between continuous variables is 

estimated using Spearman’s correlation coefficient as 

majority of variables is non-normally distributed. 

RESULTS 

The mean age of the cases and controls is 9.78 ± 2.54 

years. The median of cases and controls is 10 years. Age 

distribution of both cases and controls is non normal. 

The cases and controls are divided into five groups (5-

6; 7-8; 9-10; 11-12; 13-15).Age distribution of cases and 

controls in different age groups is also similar indicating 

age matching (Table 1). 

 

 

 Cases Controls 

Age Group Frequency Percent 95% Confidence Limits Frequency Percent 95% Confidence Limits 

I. 5-6 years 15 15.0% 8.6% 23.5% 15 15.0% 8.6% 23.5% 

II. 7-8 years 18 18.0% 11.0% 26.9% 18 18.0% 11.0% 26.9% 

III. 9-10 years 20 20.0% 12.7% 29.2% 20 20.0% 12.7% 29.2% 

IV.11-12 years 36 36.0% 26.6% 46.2% 36 36.0% 26.6% 46.2% 

V. 13-15 years 11 11.0% 5.6% 18.8% 11 11.0% 5.6% 18.8% 

Total 100 100.0%  100% 100 100.0%   

Gender Distribution 

Female 37 37.0% 27.6% 47.2% 37 37.0% 27.6% 47.2% 

Male 63 63.0% 52.8% 72.4% 63 63.0% 52.8% 72.4% 

Area of Living 

Rural 100 100.0% 100.0% 100.0% 24 24.0% 16.0% 33.6% 

Urban 0 0.0% 0.0% 3.6% 76 76.0% 66.4% 84.0% 

Table 1. Sex Distribution and Frequency of Area Living in Cases and Controls 
 

Both cases and controls are sex matched. Proportion of males is more in Cases as well as Controls (63%). Proportion of 

Cases (100%) from urban area is significantly more than Controls (24%). 

 

Variable Controls Cases 

Sample size 100 100 

Height   

Arithmetic mean 128.2600 127.0800 

95% CI for the mean 125.7101 to 130.8099 124.3347 to 129.8253 

Weight   

Arithmetic mean 24.3300 24.8000 

95% CI for the mean 22.6875 to 25.9725 23.0297 to 26.5703 

Table 2. Height and Weight Distribution in Cases and Controls 
 

There is no significant difference in weight between Cases (24.8) and Controls (24.3). There is no significant difference in 

height between Cases (127) and Controls (128) (Table 2). 

 

Variable Cases Controls 

Respiratory Rate   

Sample size 100 100 

Lowest value 32.0000 16.0000 

Highest value 70.0000 20.0000 

Median 44.0000 18.0000 

95% CI for the median 42.0000 to 50.0000 18.0000 to 18.0000 

Pre-PEFR   

Lowest value 60.0000 100.0000 

Highest value 250.0000 290.0000 

Median 120.0000 200.0000 

95% CI for the median 110.0000 to 132.7658 180.0000 to 220.0000 

Table 3. Respiratory Rate and Pre-PEFR Values in Cases and Controls 
 

Median respiratory rate in Cases (44/min) is significantly more than that of Controls (18/min).Median pre-PEFR in Controls 

(200 L/min) is significantly more than that of Cases (120 L/min).The mean post-PEFR in Cases is 155 L/min with Standard 

deviation ± 42.3 was noted. 
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Age Group 
Pre-PEFR 

Cases L/min 
(Mean ± SD) 

Post-PEFR 
Cases L/min 
(Mean ± SD) 

Paired t Test PEFR Control 
L/min  

(Mean ± SD) 
Mean Difference 

L/min(Mean ± SD) 
95% CI 

T Statistic 
(df) 

P value 

I. 5-6 years 
(n=15) 

85 ± 15.5 108 ± 16.6 22.7 ± 4.6 20.1 to 25.2 19.2 (14) 0.0001 115.3 ± 11.9 

II. 7-8 years 
(n=18) 

93.3 ± 13.7 120 ± 6 27.2 ± 4.6 24.9 to 29.5 25.1 (17) 0.0001 158.3 ± 14.2 

III. 9-10 years 
(n=20) 

127 ± 17.5 157 ± 17.5 27.2 ± 4.6 24.9 to 29.5 25.1 (17) 0.0001 199 ± 36.6 

IV. 11-12 years 
(n=36) 

144.2 ± 26.8 1674.2 ± 26.8 171.4 ± 28.4 27.2 ± 10.6 23.6 to 30.8 15.4 (35) 0.0001 

V. 13-15 years 
(n=11) 

200 ± 22.8 229.1 ± 20.2 29.1 ± 8.3 23.5 to 34.7 11.6 (10) 0.0001 223.1 ± 19.1 

Table 4. PEFR Difference before and after Salbutamol in Cases according to Age Groups 

 
Pre-PEFR mean was 122 L/min and after salbutamol dose PEFR mean was 149.4 L/min. There is significant improvement 

in PEFR in cases after single dose of salbutamol (Table 6). 

 

Clinical Feature Frequency Percent 95% CI Statistics P value 

Air 
entry 

Decreased 26 26 17.7 to 35.7 Chi-square: 
22.1; df: 1 

<0.0001 
Normal 74 74 64.3 to 82.3 

Allergy 
History 

Yes 04 04 1.1 to 9.9 Chi-square: 
82.8; df: 1 

<0.0001 
No 96 96 90.1 to 98.9 

Asthma Family 
History 

Yes 40 40 30.3 to 50.3 Chi-square: 
3.61; df: 1 

<0.06 
No 60 60 49.7 to 69.7 

Cough 
Yes 100 100 100 to 100 

  
No 0 0 0 to 0 

Cough 
nocturnal 

Yes 20 20 12.7 to 29.2 Chi-square: 
34.8; df: 1 

<0.0001 
No 80 80 70.8 to 87.3 

Crepitations 
Yes 12 12 6.4 to 20.0 Chi-square: 

56.3; df: 1 
<0.0001 

No 88 88 80 to 93.6 

Fever 
Yes 12 12 6.4 to 20.0 Chi-square: 

56.3; df: 1 
<0.0001 

No 88 88 80 to 93.6 

PP factors 

Cold air 48 48.0% 37.9 to 58.2 

Chi-square: 
39.8; df: 1 

<0.0001 
Cold food 6 6.0% 2.2 to 12.6 

Dust 16 16.0% 9.4 to 24.7 

URI 30 30% 21.2 to 40.0 

Retractions 
Yes 44 44 34.1 to 54.3 Chi-square: 

1.2; df: 1 
<0.3 

No 56 56 45.7 to 65.9 

Wheeze 
Yes 100 100 100 to 100 

  
No 0 0 0 to 0 

Worm 
infestation 

Yes 18 18 11 to 26.9 Chi-square: 
39.7; df: 1 

<0.0001 
No 82 82 73.1 to 89 

Stool 
microscopy 

Abnormal 24 24 16 to 33.6 Chi-square: 
26.0; df: 1 

<0.0001 
Normal 76 76 66.4 to 84 

X-ray chest 
Abnormal 20 20 12.7 to 29.2 Chi-square: 

34.8; df: 1 
<0.0001 

Normal 80 80 70.8 to 87.3 

Table 5. Clinical Characteristics of HRAD Cases 
 

Cough and wheeze are present in all the cases. Cold air exposure and URTI are found to be precipitating factors in 30% to 

50% of the cases. 

 

DISCUSSION 

This is a case controlled study with age and sex matching 

between cases and controls. The controls are age and sex 

matched with cases. There is significant predominance of 

male children in our study in cases and hence in controls. 

Similar observation was made by others.11,12,13  

The cases and controls are divided into five groups (5-

6; 7-8; 9-10; 11-12; 13-15) to facilitate appropriate 

comparison of PEFR and anthropometric data. 

In our study the cases are predominantly from urban 

area (76%; 95% CI=66.4% to 84%) compared to controls 

(24%, 95%CI=0 to 3.6%). Such predilection of childhood 

asthma to urban area was observed by others.14,15 In our 

study, there is no significant difference in height and 

weight between cases and controls. Often childhood 

asthma is known to cause growth impairment in children.1 

In our study due to mild degree of asthma in cases 

studied, the growth is not affected. 

Usually severe degree of asthma, moderately severe, 

persistent asthma are known to be adversely affecting 

growth. 
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We observed in our study the median respiratory rate 

in cases (44/min; 95% CI=42%to 50%) is more than 

median respiratory rate (18/min; 95% CI=18 to 18).This is 

because the controls in our study do not have any 

respiratory illness and/or normal as regards to respiratory 

health at the time of study. All the cases in our study are 

having tachypnoea. 

Pre-salbutamol PEFR values in cases (median PEFR= 

120 L/min, 95%CI=110 to 133 L/min) is significantly less 

than that of controls (median PEFR= 200L/min, 

95%CI=180 to 220). In all age groups, the mean pre-PEFR 

in cases is significantly less than pre-PEFR in controls in our 

study. The PEFR values in controls in our study are similar 

to those observed in healthy children by other workers.16,17 

This indicates that the cases in our study are not under 

control and regular management though the disease is not 

of severe form. We administered single dose (0.5%) of 

salbutamol by nebuliser to the cases as per the standard 

norms. After 10 mins, PEFR was measured again in the 

cases. We observed improvement in PEFR after salbutamol 

nebulisation in almost all the cases except in two cases. 

The post-PEFR (post salbutamol nebulisation) in our 

observation showed considerable improvement. The mean 

percentage increase in PEFR is 23% (95%CI=21% to 

25%). We observed the post-PEFR in our cases is still less 

than the PEFR of controls of similar age group. This 

indicates that a child will not return to healthy status with 

single dose of therapy, even though they are of mild 

disease. Probably, the cases are not taking inhalation 

corticosteroids as needed, this probable inadequate 

inhalation corticosteroid therapy may lead to persistent 

inflammation in respiratory tract and those children are 

unlikely to return to normal PEFR value with single dose 

salbutamol. 

In our study the PEFR values are having high positive 

correlation with age, weight and height of the child and 

negative correlation with respiratory rate. We observed for 

possible risk factors, which are associated with presence or 

absence of reactive airway disease in a child. The factors 

studied in both cases and controls are age, sex, height, 

weight, respiratory rate, living area and PEFR. On 

multivariate logistic regression analysis, presence or 

absence of HRAD in our study is positively associated with 

height and weight and negatively with pre-PEFR. 

Respiratory rate and living area are not useful to 

predict with HRAD. The variables with HRAD predictability 

are height, weight and pre-PEFR. 

The more the height of the child, the chance of HRAD 

is 1.5 times more. The child with more weight is 1.6 times 

more likely to be having HRAD. The child with higher pre-

PEFR is 0.8times less likely to have HRAD. Among the 

clinical features studied, cough and wheeze are present in 

all the cases. Cold air exposure and URTI are found to be 

precipitating factors in 30% to 50% of the cases.  

 

 

 

 

Precipitating 
Factor 

Present 
Study 

Ratageri 
et al11 
(Mild 

Asthma) 

Ratageri 
et al11 

(Severe 

Asthma) 

Cold air 48% 61.7% 83.3% 

Cold food 6% 63.3% 80% 

URTI 30% 100% 70% 

Dust 16% 46.6% 56.6% 

Table 6. Precipitating Factor in  
Comparison to other Studies 

 

Asthma is an atopic disease. Some studies have 

showed strong genetic component in atopic disease 

including Asthma. In our study, family history of Asthma 

was present in 40% children. Similar observation was 

made by others (Table 13). 

 

Present 
Study 

Wayne J 
et al18 

Jaun C. 
Celdon13 

Ratageri  
et al11 

40% 40% 38.3% 40% 

Table 7. Family History of Asthma  
compared to other Studies 

 

In our study, X-ray chest and stool microscopy are not 

useful in HRAD cases. Anaemia, leucocytosis and 

eosinophilia are not usually found in our cases. 

 

CONCLUSION 

In our study, asthmatic children predominantly are boys 

and from urban area. Precipitating factors or triggers are 

cold air and URTI (30% - 50%). This helps in suggesting 

preventive measures in those where precipitating factors 

are identified. In our study, the cases are of mild-to-

moderate degree asthma as indicated by no growth 

impairment compared to controls. In our cases, the pre-

PEFR is 81% of post-PEFR with single dose of salbutamol 

nebulisation (0.5%).There is improvement of PEFR by 

23%. This shows good response. 

Though there is good response to drug, the post-PEFR 

is 75% of that of the controls. This shows that lung 

functions of cases compared to controls is very much 

impaired and is still considerably lower than control values 

even after single dose of salbutamol nebulisation. This 

indicates that children are under inadequate followup and 

management. Risk factors associated with presence of 

asthma in a child are more with greater height and weight. 

Protection associated with asthma presence in a child is 

better with pre-salbutamol PEFR.  
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