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Abstract 

Background: The Asthma Guidelines of the National Asthma Education and Prevention Program 

(NAEPP) published by the National Institutes of Health (NIH) emphasize the need to evaluate asthma 

control as a key component for asthma treatment and management. Well-controlled asthma is associated 

with improved health status, and fewer physician visits, hospitalizations and emergency room visits 

among children and adults. In contrast, poor asthma control is directly linked with increased school 

absenteeism and loss in work productivity among asthma children and adults/caregivers, respectively. 

Unfortunately, studies report that asthma remains uncontrolled in many asthmatic patients, despite 

receiving appropriate treatments. Present study has been designed to update the knowledge regarding 

factors affecting asthma control and factors responsible for frequent exacerbations in children so that 

corrective measures could be taken.  

Objectives: To assess and classify children as per the GINA guidelines into levels (mild, moderate, 

severe) of asthma as well as control of asthma (controlled/ not well controlled and poorly controlled). 

Methods: A cross-sectional observational study was conducted among 40 children visiting the pediatric 

chest clinic with age group above 3 year and less than 12 years and diagnosed as asthma for a period of 

3 months at Department of Pediatrics, G S Seth Medical College. Patients with undocumented diagnosis 

of asthma, Patients having other lung co-morbidities, including congenital (e.g., cystic fibrosis, known 

immunodeficiencies, etc) and acquired airway disorders (like bronchiectasis, lung abscess, etc) were 

excluded from the study. A written informed consent for the same was obtained from the 

parents/guardians of potential cases for enrollment. Assent was also be sought from children above 7 

years of age. All enrolled cases were subjected to detailed clinical evaluation and review of pulmonary 

function test reports and the pertinent data were recorded on a predesigned Case record form- CRF. All 

cases were assigned a case number. 

Results: The age of children was ranging from 3yr to 12 yr with mean age of 8.15 years with SD 2.4. In 

this study 37.5% were boys and 62.5% were girls. In study group 57.5% patients had family history of 

asthma while 42.5% patients did not have family history of asthma. 77.5% patients had history of 

exposure to smoke while 22.5% patients did not have history of exposure to smoke. Mean number of 

exacerbations were 4.6 with SD 4.2. Mean number of exacerbations requiring admissions were 1.65 with 

SD of 2. 20% patients belong to Upper middle class, while 80% patients belong to lower middle class. 
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Thus, out of 40 patients, 9 were of intermittent, 15 were of mild persistent, 12 were of moderate 

persistent, 4 were of severe persistent asthma.  

out of 40 patients 23 were controlled and 17 were partially controlled/not controlled as per GINA 

guidelines. Correct use of inhaler was observed in 31 (77.5 %) enrolled patients. Errors in use of inhaler 

was seen in the remaining 9 (22.5%) patients. Out of 40 enrolled patients 92.5% patients were adherent 

to inhaled corticosteroids prescribed to them. 7.5% patients were nonadherent. From above study it was 

observed that reason for nonadherence in 3 (2.5%) patients each were bad taste, perception of addiction 

liability by parent and social embarrassment in taking MDI respectively. It was found that in our study 

age, Parent education, Usage of inhaler technique, Adherence of ICS and Socioeconomic status was 

analyzed and found to be statistically insignificant for all the variables for control of asthma. The episodes 

of Asthma attach among the study subjects was found to be statistically insignificant for all the variables. 

Conclusion: The Study concluded that number of exacerbations were observed in cases nonadherent to 

ICS than those cases who were adherent to ICS. Though research has shown that good control can be 

achieved in most patients and valid tools are available to reach this aim, the reality in clinical practice is 

that asthma remains poorly controlled. That can be considered the result of the complex interaction 

among different variables.   
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Introduction 
 

Asthma is a chronic inflammatory disease of the airways, resulting in widespread but variable airflow 

obstruction in response to a variety of stimuli [1]. National and international guidelines clearly state that 

the aim of asthma management is to achieve and maintain control [1, 2]. 

Controlled asthma is characterized by minimal or no symptoms during the day and at night, no asthma 

attacks, no emergency visits to physicians or hospitals, minimal need for reliever medications, no 

limitations on physical activities and exercise, nearly normal lung function and minimal or no side-effects 

from medication. With the medical treatments currently available, it is possible to achieve control in the 

majority of patients with asthma, at least in the artificial setting of a clinical trial [3]. 

However, in the real world where patients make choices that may reflect conflicting priorities, asthma 

still imposes a considerable burden on healthcare systems, largely as a result of poor control. There is 

evidence, from a 10 year Finish study, that enhancing the delivery of healthcare services, can improve 

asthma control [4]. 

An analysis of nine studies conducted in Australia, Canada, France, Sweden, UK and USA showed that 

around one third of the direct costs of asthma and three quarters of the total costs of asthma, were a 

consequence of uncontrolled disease [5]. 

The Asthma Guidelines of the National Asthma Education and Prevention Program (NAEPP) published 

by the National Institutes of Health (NIH) emphasize the need to evaluate asthma control as a key 

component for asthma treatment and management. Well-controlled asthma is associated with improved 

health status and fewer physician visits, hospitalizations and emergency room visits among children and 

adults [6, 7, 8, 9, 10]. 

In contrast, poor asthma control is directly linked with increased school absenteeism and loss in work 

productivity among asthma children and adults/caregivers, respectively. Unfortunately, studies report 

that asthma remains uncontrolled in many asthmatic patients, despite receiving appropriate treatments.  

Present study has been designed to update the knowledge regarding factors affecting asthma control and 

factors responsible for frequent exacerbations in children so that corrective measures could be taken. 

 

Objective: To assess and classify children as per the GINA guidelines into levels (mild, moderate, 

severe) of asthma as well as control of asthma (controlled/ not well controlled and poorly controlled). 
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Material and Methods 

 

This study was a cross-sectional observational study in prospective time frame. It was carried out from 

April 2017 to June 2017 over a period of 3 months by the Department of Pediatrics, G S Seth Medical 

College. 

A total of 40 Study subjects were selected for the purpose of the study by convenient sampling technique. 

For each patient, past data was analyzed for past one year retrospectively. It was a hospital outpatient 

department-based study, included only the patients following in paediatric chest clinic.  

Inclusion criteria for this study were included: All children visiting the pediatric chest clinic with age 

group above 3 year and less than 12 years and diagnosed as asthma.  

Exclusion criteria for this study were included:  

 Patients with undocumented diagnosis of asthma. 

 Patients having other lung co-morbidities, including congenital (e.g., cystic fibrosis, known 

immunodeficiencies, etc.) and acquired airway disorders (like bronchiectasis, lung abscess, etc.) 

 

Methodology: This study was conducted in following steps– 

 Screening: All children between 3 to 12 years following pediatric chest clinic during the study period 

was assessed and classified as per the GINA guidelines into levels (mild, moderate, severe) of asthma 

as well as control of asthma (controlled/not well controlled and poorly controlled) and consecutive 

40 diagnosed cases were recruited in the study. Parents of these cases were invited to join the study 

after personal counseling and offering them the patient information sheet. 

 Consent: A written informed consent for the same was obtained from the parents/guardians of 

potential cases for enrollment. Assent was also be sought from children above 7 years of age. 

 

Enrollment: All cases fulfilling of inclusion and exclusion criteria, discussed earlier, were enrolled for 

the study. Data collection: All enrolled cases were subjected to detailed clinical evaluation and review of 

pulmonary function test reports and the pertinent data were recorded on a predesigned Case record form- 

CRF. All cases were assigned a case number. 

 

Results 

 

The present study was conducted in KEM Hospital Pediatric chest clinic outpatient department patients. 

Children visiting the pediatric chest clinic with age group above 3 year and less than 12 years and 

diagnosed as asthma were included. A total of 40 students were enrolled. The study was carried out 

during 3 month period, from April 2017 to June 2017. All enrolled cases were subjected to detailed 

clinical evaluation and review of pulmonary function test reports and the pertinent data of past one year 

were recorded on a pre-designed Case record form-CRF. 

 
Table 1: Social Profile of the study subjects 

 

 Frequency Percentage 

Gender 
Male 15 37.5 

Female 25 62.5 

Family History 
Yes 09 22.5 

No 31 77.5 

Socio Economic Status 
Upper Middle Class 8 20 

Lower Middle Class 32 80 

 

the age of children was ranging from 3yr to 12yr with mean age of 8.15 years with SD 2.4. In this study 

37.5% were boys and 62.5% were girls. In study group 57.5% patients had family history of asthma while 

42.5% patients did not have family history of asthma. 77.5% patients had history of exposure to smoke 

while 22.5% patients did not have history of exposure to smoke. Mean number of exacerbations were 4.6 

with SD 4.2. Mean number of exacerbations requiring admissions were 1.65 with SD of 2. 20% patients 
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belong to Upper middle class, while 80% patients belong to lower middle class. 

 
Table 2: Classification of Study Population based on the severity of Asthma 

 

 Frequency Percentage 

Severity of Asthma 

Intermittent 9 22.5 

Mild Persistent 15 37.5 

Moderate Persistent 12 30 

Severe Persistent 04 10 

 

Thus out of 40 patients, 9 were of intermittent, 15 were of mild persistent, 12 were of moderate persistent, 

4 were of severe persistent asthma.  

Out of 40 patients 23 were controlled and 17 were partially controlled/not controlled as per GINA 

guidelines. Correct use of inhaler was observed in 31 (77.5 %) enrolled patients. Errors in use of inhaler 

was seen in the remaining 9(22.5%) patients. Out of 40 enrolled patients 92.5% patients were adherent 

to inhaled corticosteroids prescribed to them. 7.5% patients were nonadherent. From above study it was 

observed that reason for nonadherence in 3 (2.5%) patients each were bad taste, perception of addiction 

liability by parent and social embarrassment in taking MDI respectively. 

 
Table 3: Association between the control of asthma and various other factors 

 

 Well controlled 
Not well controlled/very 

poorly controlled 
P value 

Age Group 
Less than 5 years 06(75%) 02(25%) 

0.33 
More than 5 years 17(53.1%) 15(46.8%) 

Parents Education 
Above Primary School 20(57.1%) 15(42.8%) 

0.90 
Below Primary School 03(60%) 02(40%) 

Inhaler technique 
Using inhaler correctly 19(61.2%) 12(38.7%) 

0.36 
Not using inhaler correctly 04(44.4%) 05(55.5%) 

Adherence to ICS 
Adherent 22(70.9%) 15(29.03%) 

0.32 
Not Adherent 01(33.3%) 02(66.7%) 

Socioeconomic Status 
Upper Middle Class 4(50%) 4(50%) 

0.63 
Lower Middle Class 19(59.3%) 13(40.6%) 

 

It was found that in our study age, Parent education, Usage of inhaler technique, Adherence of ICS and 

Socioeconomic status was analyzed and found to be statistically insignificant for all the variables for 

control of asthma. 

 
Table 4: Association between the Exacerbation of asthma and various other factors 

 

 1-3 per episodes per year More than 3 per year P value 

Age Group 
Less than 5 years 05(62%) 03(37%) 

0.74 
More than 5 years 18(56%) 14(43%) 

Parents Education 
Above Primary School 20(57%) 15(42%) 

0.90 
Below Primary School 03(60%) 02(40%) 

Inhaler technique 
Using inhaler correctly 19(61%) 12(38%) 

0.36 
Not using inhaler correctly 04(44%) 05(55%) 

Adherence to ICS 
Adherent 22(59%) 15(40%) 

0.77 
Not Adherent 01(33%) 02(66%) 

Socioeconomic Status 
Upper Middle Class 04(50%) 04(50%) 

0.63 
Lower Middle Class 19(59%) 13(40%) 

 

The episodes of Asthma attach among the study subjects was found to be statistically insignificant for 

all the variables. 
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Discussion 

 

The present study was conducted in KEM Hospital Pediatric chest clinic outpatient department patients. 

Children visiting the pediatric chest clinic with age group above 3 year and less than 12 years and 

diagnosed as asthma were included. A total of 40 students were enrolled. 

In the present study the age of cases was ranging from 3-12 years with average age of 8.15 years. Better 

control of asthma was observed in younger patients 5yrs (17%). According to a study conducted by C.E. 

Kuehni et al. [11] asthma control was more in older age group. With a response rate of 85%, data from 

572 Swiss-German children aged 4-16 yrs with wheeze were analysed. Asthma control was excellent in 

18% of the children, satisfactory (only episodic symptoms) in 33%, and unsatisfactory in 49% with 

disturbed sleep, restricted activities and school absences. 

More number of exacerbations (>3per year) were observed in older (>5yrs) patients (43%) than in 

younger patients (37%). According to a study conducted by Kiyoshi Sekiya et al., in the young age group, 

the percentages of patients with frequent exacerbations were high [12]. 

In 60% cases with parent education below primary schooling had better asthma control compared to 20% 

cases with parent education above primary schooling. According to study conducted by Sandra R. Wilson 

et al. parent education can improve asthma control. A randomized control trial of the Wee Wheezers  
 

 
 

asthma education program was conducted with 76 children < 7 years of age, 31% of whom were on a 

medication regimen consistent with mild, 51% with moderate and 18% with moderately severe/severe 

asthma. Improvements were accompanied by significantly better parental asthma management compared 

with controls vention and trends toward decreased parental confusion about asthma treatment [13]. 

More number of exacerbations (42%) were observed in cases with parent education above primary 

schooling as compared to cases with education below primary schooling (40%). According to a study 

conducted by Jamie N Deis et al. Parents with more than a high school education are more confident in 

their ability to provide care for their child during an asthma before and during exacerbation [14]. 

Better asthma control was observed in 61.2% cases with correct use of inhaler technique as compared to 

44.4% with poor use of inhaler technique. According to a study conducted by Federico Lavorini et al. 

incorrect DPI technique with established DPIs is common among patients with asthma and COPD, and 

suggests that poor inhalation technique has detrimental consequences for clinical efficacy. The search 

strategy included primary and secondary sources. MEDLINE (1966-2005) and EMBASE (1988-2005) 

were used for the search in primary sources [15]. 

More number of exacerbations 55% was observed in cases with improper inhaler technique than who 

used inhaler correctly 38%. According to a study conducted by Hamdan AL-Jahdali et al. improper 

inhaler technique is associated with poor asthma control and frequent emergency department visits. A 

total of 450 asthma patients were included in the study. Of these, 176(39.1%) were males with a mean 

age of 42.3 ±16.7 years and the mean duration of asthma was 155.9 ± 127.1 weeks. The improper use of 

asthma inhaler devices was observed in 203(45%) of the patients and was associated with irregular clinic 

follow-ups (p = 0.0001), lack of asthma education (p = 0.0009), uncontrolled asthma ACT (score ≤ 15) 

(p = 0.001), three or more ED visits (p = 0.0497), and duration of asthma of less than 52 weeks (p = 

0.005). Multiple logistic regression analysis revealed that a lack of education about asthma disease (OR 

=1.65; 95% CI: 1.07, 2.54) or a lack of regular follow-up (OR =1.73; 95% CI: 1.08, 2.76) was more 

likely to lead to the improper use of an asthma inhaler device [16]. 

Better asthma control was observed in 70%% patients adherent to ICS as compared to only 1% patients 

who were not adherent to ICS. According to a study conducted by Nulma S. Jentzsch et al. [17] the level 

of asthma control was directly proportional to adherence rate. In this prospective cohort study, 102 steroid 

naïve randomly selected subjects with persistent asthma, aged 5-14 years were prescribed 500-750 μg 

daily of BDPCFC and followed during one year. More number of exacerbations were observed in cases 

nonadherent to ICS (66%) than those cases who were adherent to ICS (40%). In a study conducted by 

Erwin C Vasbinder et al., in children with persistent asthma needing long-acting a total of 646 children 

were included, of whom 36 had one or more asthma exacerbations. The medication possession ratio was 
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67.9% (standard deviation [SD] 30.2%) in children with an exacerbation versus 54.2% (SD 35.6%) in 

the control group. In children using long-acting beta-agonist, good adherence to ICS was associated with 

a higher risk of asthma exacerbations: relative risk 4.34 (95% confidence interval: 1.20-15.64) [18]. 

 

Conclusion 

 

In the present study we could conclude that more number of exacerbations were observed in cases 

nonadherent to ICS than those cases who were adherent to ICS. Though research has shown that good 

control can be achieved in most patients and valid tools are available to reach this aim, the reality in 

clinical practice is that asthma remains poorly controlled. That can be considered the result of the 

complex interaction among different variables. 
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