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Aim: The objective of the present study was to assess the non-adherence to inhalational 
medication in bronchial asthma patient as well as to see the factors responsible for non-
adherence. 
Methods: The present study was conducted at Department of Geriatric Patna medical college 
and Hospital, Patna, Bihar, India for one year and 200 patients were included in the study 
who met inclusion criteria. 
Results: A total of 200 asthmatic patients who meets the inclusion criteria were included in 
the study. Among the total of study participants, higher proportions of patients were female 
(58%). Most of the participants (45%) were in between 18 and 30 age group. Large number 
of the respondents, 120 (60%) were unable to read and write. A total of 19% patients had 
previous history of adverse drug reaction (ADR) to inhalational anti asthmatic medications. 
The mean (±standard deviation) duration of years living with the disease was 6.09 ± 3.13 
ranging from 2 to 19 years. Respondents who were not taking inhaler education were found 
to be 20%, whereas 7% were smokers. Among the total participants, poly pharmacy was 
present in 30% of them. Regarding to co-morbidity, 40% of the participants has had at least 
one more disease in addition to asthma. 
Conclusion: The rate of non-adherence is very high amongst the participants. Therefore 
promoting optimal medication adherences through education, proper counseling is essential 
to optimize the benefits of treatment.  
Keywords: Non-Adherence, Inhalational Medication, Bronchial Asthma. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

As defined by the World Health 
Organization (WHO) "bronchial asthma is 
a respiratory disorder, characterized by 

recurrent attacks of breathlessness and 
wheezing, usually of allergic origin, which 
varies in severity from person to person". 
Asthma is a disease that is characterized 
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by the spontaneous occurrence of attacks 
of breathlessness and wheezing, usually at 
night. The condition occurs with varying 
severity over a period of several years and 
sometimes throughout life. With good 
management the symptoms may diminish 
and even disappear. [1-3] 
Despite the availability of highly effective 
pharmacotherapy, poorly controlled 
asthma is reported in up to 70-95% of 
patients in developed and developing 
countries. Among other factors, poor 
compliance and knowledge of asthma 
medication and poor adherence towards 
regular control visits are explanations for 
this suboptimal control. Although, the 
most effective long-term control medicines 
available are inhaled corticosteroids, a 
recent national survey in USA showed that 
four out five people with chronic asthma 
are not using these medicines. Inadequate 
compliance with prescribed medication 
can lead to failure of treatment, excessive 
use of medication, unnecessary costs, life-
threatening exacerbations, and ultimately 
death. [4,5] 
Short-acting beta2 agonists are the first line 
treatment for acute asthma symptoms and 
anticholinergic medications provide 
additional benefit when used in 
combination with Short acting beta2 
agonists. [6] Currently corticosteroids are 
the most effective treatment available for 
long-term control of asthma. Except in the 
case of severe persistent disease, I-inhaled 
forms of corticosteroids are usually used in 
the long term management. [7] Good level 
of adherence is the cornerstone in the long 
term management of asthma. In chronic 
asthmatic patients, non-adherence or 
inhaler mishandling increases mortality, 
morbidity, and hospital admission. [8,9] 
The association between non -adherence 
and poor disease control is clearly stated in 
different literatures. Patient age, level of 
education/knowledge about the conditions, 
medication and lack of technical skill of 
delivery devices were taught to be the 
cause of nonadherence to inhaled 

medications. [10-13] In addition to this, 
complexity of the inhalation regimen, 
peculiarities of inhaler devices, type of 
inhaled agent, and a variety of patient 
beliefs and sociocultural and psychological 
factors also the cause poor adherence to 
inhalational medications. [14] It is 
important to know that the rational use of 
inhaled medication improves the outcomes 
of chronic asthma managements. Among 
patients receiving long-term 
pharmacotherapy for chronic diseases, 
only 50% of them are adherent to 
treatment while adherence rates in asthma 
have been shown to vary widely from 22% 
to 78%. [15-18] 
The objective of the present study was to 
assess the non-adherence rate to 
inhalational medication in bronchial 
asthma patient as well as to see the factors 
responsible for non-adherence. 
Materials and Methods 
The present study was conducted at 
Department of Geriatric Patna medical 
college and Hospital, Patna, Bihar, India 
for one year and 200 patients were 
included in the study who met inclusion 
criteria. 

Data collection instrument 
The data was collected using a tool called 
Test of Adherence to Inhalers (TAI), 
which is validated by PLAZA et al. [19] to 
assess the level of adherence to inhalers in 
asthma and COPD patients. TAI consists 
of both 10 and 12 item questions. The 10- 
items TAI was designed to identify non-
adherent patients and to measure the non-
adherence level, whereas the 12-items TAI 
was designed to guide clinically the non-
adherence patterns. TAI scores 50, 46–49 
and less than 45 was considered as 
adherent, intermediate adherent and 
nonadherent respectively. In the present 
study the 10 item TAI is used to measure 
the level of non-adherence. In addition to 
TAI tool, patients demographics and 
clinical data was collected. Poly pharmacy 
is operationally defined as-patients who 
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are taking more than four drugs and co-
morbidity is considered if a patient has 
more than 1 confirmed diagnosis.  
Patients’ recruitment 
Patients greater than 18 years of age and 
those who use inhaled medications for at 
least 2 years before enrolment were 
included in the study. Study participants 
were consecutively enrolled when they 
visit hospital outpatient pharmacy for 
refill. The data was collected by 
pharmacists who have been working in the 
outpatient pharmacy. TAI is self-compiled 
questionnaire but for patients who are 
unable to read and write, the data 
collectors helped them into the completion 
of the questionnaire through interview. 
Data entry and analysis 
The data was entered to and analyzed 
using IBM SPSS Statistics for Windows, 
version 20. Continuous variables were 
presented as mean ± standard deviation. 
Categorical variables were expressed as 
frequencies and percentages. Association 

between predictive variables (socio 
demographic and clinical data of patients) 
and dependent variables (non -adherence) 
using binary logistic regression was done 
to identify determinants of non-adherence. 
Variable with p value <0.20 were included 
in the multivariate model and P-value less 
than 0.05 and 95%, confidence interval 
(CI) were used as cut off points for 
determining statistical significance of 
associations among different variables. 
Ethical consideration 
Ethical approval was obtained from 
research and ethics review committee. 
Informed verbal consent was also obtained 
from each respondent after explaining the 
purpose of the study. They were also 
informed that participation was voluntary 
and they could withdraw from the study at 
any stage if they desired. Participant’s 
confidentiality was guaranteed by not 
recording their personal identifiers on the 
questionnaire. 
Results

Table 1: Socio-demographic characteristics 
Patient characteristics and clinical data  N (%) 
Total number of study population, N 200 
Gender 
Male 84 (42) 
Female 116 (58) 
Age 
61–65, n (%) 90 (45) 
66–70, n (%) 60 (30) 
> 75, n (%) 50 (25) 
Education level 
Unable to read and write, n (%) 120 (60) 
Primary education, n (%) 38 (19) 
Secondary education n (%) 36 (18) 
Higher education, n (%) 6 (3) 
CLINICAL DATA 
Previous history of ADR 
Yes 38 (19) 
No 162 (81) 
Duration of disease, years mean (SD)  6.09 + 3.13 
Previous inhaler education 
Yes 160 (80) 
No 40 (20) 
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Smoking history 
Yes 14 (7) 
No 186 (93) 
Poly pharmacy 
Present 60 (30) 
Absent 140 (70) 
Co-morbidity 
Yes 80 (40) 
No 120 (60) 
Adherence level 
Adherent (TAI score≥50), n (%) 100 (50) 
Intermediate adherent (TAI score 46–49), n (%) 64 (32) 
Non-adherent (TAI score ≤ 45), n (%) 36 (18) 

 
A total of 200 asthmatic patients who 
meets the inclusion criteria were included 
in the study. Among the total of study 
participants, higher proportions of patients 
were female (58%). Most of the 
participants (45%) were in between 61 and 
65 age group. Large number of the 
respondents, 120 (60%) were unable to 
read and write. A total of 19% patients had 
previous history of adverse drug reaction 
(ADR) to inhalational anti asthmatic 

medications. The mean (±standard 
deviation) duration of years living with the 
disease was 6.09 ± 3.13 ranging from 2 to 
19 years. Respondents who were not 
taking inhaler education were found to be 
20%, whereas 7% were smokers. Among 
the total participants, poly pharmacy was 
present in 30% of them. Regarding to co-
morbidity, 40% of the participants has had 
at least one more disease in addition to 
asthma.

Table 2: Factors for non-adherence 
Factors for Medication non-adherence Male N Female N P value 
High-Cost Medication/Monitory Reason 45 56 0.669 
Treatment considers after initial recovery of acute 
attack/lack of counselling about medication 

15 20 0.590 

Lack of family support 7 10 0.055 
Lack of immediate effect after taking inhaled steroid 5 7 0.900 
Forget to take/occupation related problem 6 6 0.533 
Poor inhale technique/Trouble in operating dispenser 2 6 0.789 
Difficulty to get medication in nearby pharmacy 2 6 0.946 
Fear about side effect of the drugs 3 5 0.775 

 
High cost of medicine was the primary 
reason for drug non-adherence in both 
male and female group. Treatment 
considered unnecessary after the initial 
recovery of acute attack i.e. lack of proper 
counseling about medication was the 
second most common cause of non-
adherence among both age groups. Other 
factor of for non-adherence were lack 
family support, lack of immediate effect 
after taking inhaled steroid, forget to take 

medication, unavailability of medication, 
fear about the side effects etc. 

Discussion 
Bronchial asthma, a chronic lung disease 
that affects people of all ages, races and 
ethnic groups, is a growing concern 
throughout the world. Previously done 
research shows that, adherence to inhaled 
therapies is worse than that seen with oral 
or injected therapies in patients with 
asthma in different age groups. [20-23] 
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According to study conducted in turkey to 
assess the effects of training on the correct 
use of inhalation devices, only 55.3% of 
patients were able to correctly use the 
devices before training but after the 
training, the rate of correct use increased to 
83.7%.24 Valid educational programs for 
asthmatics can improve the knowledge 
about the disease and to understand how 
they take their inhalational medications to 
improve adherence. Patients attending two 
lessons with helpful training tools 
significantly increase their knowledge 
about asthma treatment compliance and 
patient self-management. [25] 
Identifying the reasons for non-adherence 
to inhalational medications is essential in 
order to determine the best way to 
intervene and to increase the control of 
asthma. The result of previously published 
study shows that age of the patients, 
knowledge about the disease, lack of skills 
about delivery devices, regimen 
complexity of the medication regimen, 
adverse effects And lack of health 
education are some of the factors that 
affects adherence to inhalational 
medications. [26-31] Higher rates of non-
adherence been associated with Inhaler use 
potentially because of the increased 
complexity introduced by the inhalers and 
lack of skills for appropriate use. [32,33] 
Result of previous study shows that the 
major nondrug factors associated with 
non-adherence is fear about side effects to 
the medications. [28] The finding of this 
study reveals that patients with experience 
of previous ADR were more likely to be 
non-adherent to their medications. This is 
due to the fact that patients may not take 
their medications, if they fear side effects. 
Efforts to minimize the level of non-
adherence to inhalational medications 
should be made by letting patients know at 
the start of the treatment which side effects 
are possible with a given regimen, 
monitoring for such effects and provide 
treatment for adverse effects. [34] This can 
be achieved through pharmacists even 

from beginning with the first dispensing of 
inhalational anti asthmatics. Another 
important issue regarding the factors that 
affect non-adherence to inhalational 
medications is that poly pharmacy. In the 
present study Patients who have taken an 
average of more than 4 drugs are more 
likely to become non-adherent. Co-
morbidity is also one factor that have 
negative impact on the outcomes of asthma 
treatment. In our study patients with co-
morbidity is 4.6 is more likely to be non-
adherent. 
Conclusion 
The rate of non-adherence to inhalational 
anti-asthmatics is high. High cost of 
medicine, lack of financial and family 
support, lack of education of proper use of 
inhalational antiasthmatic medications, 
poly pharmacy and co-morbidities have 
been identified to have affected non-
adherence rate. Therefore, promoting 
optimal medication adherences through 
education, proper consultation is essential 
to optimize the benefits of treatment. 
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