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 ABSTRACT )

Background: Despite the availability of effective therapy, disease control in Asthma remains suboptimal
with high morbidity. Objectives: To assess treatment adherence, asthma control and its influencing fac-
tors.

Methodology: A prospective, observational study was conducted among 152 adult asthma patients re-
porting consecutively to a BPHC for twelve months. Patients were followed up by trained healthcare
workers to assess their treatment adherence and disease control using a predesigned, pretested and val-
idated questionnaire.

Results: Mean age was 49.6 years (SD=+14.0), males reported more cases (73.7%), addiction to tobacco
was high (48.7%). 40.8% patients had high treatment adherence. Only 37.5% patients reported good
asthma control of which 68.4% showed high adherence. The mean Asthma Control Test (ACT) score was
18.75 + 4.8 SD. Increasing age (aOR=0.96, 95% CI= 0.93-0.99), tobacco smoking (aOR=2.90, 95%
Cl=1.20-6.99), dust allergy (aOR= 7.92, CI =3.15-19.91) and low treatment adherence (aOR=5.33, 95%
CI=2.22-12.82) were found to be significant predictors of poor disease control.

Conclusions: Non adherence to treatment and poor disease control was high among rural asthma pa-
tients. Patient education for tobacco cessation and treatment compliance along with periodic monitoring
undertaken by trained health workers can be an effective strategy to reduce disease burden in the com-
munity.

Key-words: Asthma control, Asthma Control Test, Bronchial Asthma, Medication adherence, Prevention

\and control, Risk factors
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INTRODUCTION

Asthma is a disease characterized by chronic in-
flammation and hyper reactivity of the airways, lead-
ing to recurrent episodes of breathlessness, wheez-
ing, coughing and chest tightness more frequent in
the early morning or at night. Worldwide over 300
million people of all ages are affected with many cas-
es remaining underdiagnosed and /or inadequately
treated. ! The prevalence of asthma in India is esti-

mated at 2.38 % with more than 15 million people
being affected reflecting a high burden of the dis-
ease.2 Adherence to treatment is essential to opti-
mize the benefits of therapy. In asthma, adherence to
treatment tends to be poor, with rates of less than
50% in children and 30-70% in adults3. Among pa-
tients, disease control following treatment is ob-
served between 30-50% with poorer rates reported
from developing countries.* Although asthma is a
preventable cause of morbidity and disability, poorly
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controlled disease in asthma patients results in acute
exacerbations, unnecessary hospitalization and even
deaths leading to increased health care expenditure
and an economic burden on the healthcare system.
COPD and asthma were responsible for 75-6% and
20-0% of the chronic respiratory disease DALYs, re-
spectively, in India in 2016.5 The Sustainable Devel-
opment Goals aim to reduce premature mortality
from non-communicable diseases by a third by 2030
through prevention and treatment. Under these cir-
cumstances screening for patients with asthma to as-
sess disease control and understanding the factors
influencing them assumes vital importance for early
detection and prevent disease progression to severe
stages and complications.

Although several standardized and validated instru-
ments like Asthma control Test (ACT), Asthma con-
trol questionnaire (ACQ) and Control of Allergic Rhi-
nitis and Asthma Test (CARAT) scales are available
to assess the level of disease control in asthma pa-
tients but their use so far have been restricted in ur-
ban clinic settings and there is paucity of data in In-
dia especially in the rural context. Use of simple tools
that require very little skill for interpretation can be
utilized by trained primary level health care workers
to identify asthma patients with inadequate compli-
ance to therapy and suboptimal disease control. Fur-
ther this can be an effective method to detect and re-
fer uncontrolled patients for adequate management
in order to achieve better health outcomes.® With this
background the current study was conducted with
the objectives to assess medication adherence and
disease control in adult patients with asthma and to
determine the factors influencing their disease con-
trol.

METHODOLOGY

Study design and study participants: A prospec-
tive, observational type of study was conducted in
the rural area of West Bengal. The study was con-
ducted over a period of twelve months from January
2021 to December 2021. The study population in-
cluded all adult (>18 years to 70 years) asthma pa-
tients, visiting the Block primary health centre
(BPHC) during the study period.

Inclusion criteria: Patients diagnosed with Bron-
chial asthma by Medical Officer and under treatment
with inhaled corticosteroids (ICS) with or without
beta agonists or other medications for over one year,
and residents in that area for at least 5 years.

Exclusion criteria: Those who refused to give their
written informed consent, not completing two
scheduled OPD visits, reporting later than eight
weeks after initial visit, having acute exacerbations,
other chronic lung diseases respiratory like COPD,
cancers, pregnancy, severely ill or any cardiac, res-
piratory or other episode of illness requiring hospi-
talization in the previous one month.

Sample size and sampling technique: Sample size

was calculated considering a prevalence of 50% in
achieving good asthma control by inhaled cortico-
steroids, as studies reported prevalence of well con-
trolled asthma ranging from 30-50%.%5 Assuming
95% confidence interval, 8% absolute margin of er-
ror, the minimum sample size required was 151. Ad-
justing for 10% drop out rate, initially 167 samples
were included for the study. All eligible asthma pa-
tients consecutively attending the OPD of the BPHC
were approached till the desired sample size was at-
tained. However, despite best efforts 16 patients
were lost to follow up, so the sample size considered
for final analysis was 152 patients.

Patient recruitment and Data collection: At the
first visit, asthma patients fulfilling the eligibility cri-
teria were enrolled after getting their written in-
formed consent on participation and data collection
after full explanation of the study purpose, risks,
benefits, confidentiality, right to withdraw at any
time etc. in the local language. Disease detection and
management of their disease was done by Medical
Officer following existing protocol and patients were
called for follow-up after four weeks. Enrolment con-
tinued till the required sample size was obtained. A
one-day training of health care workers was provid-
ed. At the follow-up visit, patients reporting within
eight weeks from the date of enrolment were as-
sessed for their medication adherence and disease
control by trained primary healthcare workers dur-
ing the past one month. A four to eight weeks inter-
val was allowed to reduce dropout while minimizing
recall bias. Data collection was done using a pre-
designed, pre-tested and validated questionnaire by
trained healthcare workers who were supervised by
the researchers. Two repeat home visits were made
by ASHAs to include all defaulters as far as feasible.

Study tool: The questionnaire was divided into three
parts as follows: Part I) comprising of socio-
demographic variables which included age, gender,
education, occupation, socioeconomic status etc. and
other possible risk factors like smoking status, family
history of asthma, allergy to smoke, dust or food,
medical comorbidities, duration of illness, episodes
of hospitalization; Part II) involved assessment of
asthma control in last 4 weeks, using translated
(Bengali) and validated versions of Asthma control
test (ACT) scale and Part III) comprised of self-
reported medication adherence to ICS, assessed by
translated (Bengali) and validated versions of Medi-
cation Adherence Report Scale for Asthma (MARS -
A). Asthma control was labelled as poor with a score
of 19 or less in the ACT scale. Treatment adherence
was labelled as high with a mean score equal and
above 4.5 on the MARS-A scale. Medication adher-
ence was also cross checked where available by the
dose counters on Metered Dose Inhalers (MDI) or
counting the DPI capsules at initial and follow up vis-
it after 4 weeks.

Data analysis: All the data was analysed using the
Statistical Package for the Social Sciences for Win-
dows, version 16. 0 (SPSS Inc., Chicago, Ill., USA). The
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descriptive analysis of the quantitative data was
done through numbers and percentages for categori-
cal data. For continuous data mean (* standard devi-
ation) was obtained. Both univariate and multivari-
ate logistic regression was done to identify the risk
factors of disease control. Statistical significance lev-
el was set at p-value of < 0.05 and 95 % confidence
intervals (CI).

Outcome measures: Asthma Treatment control as
measured using the ACT scale was the primary out-
come variable. Independent variables included soci-
odemographic characteristics like age, income, addic-
tion history, history of allergy, comorbidities, treat-
ment adherence etc.

Ethical considerations: Permission to conduct the
study was obtained from the Institutional Ethical
Committee of Bankura Sammilani Medical College,
Bankura. Informed written consent was obtained
from all the study participants. Patients with inade-
quate control of asthma were referred for further
management to the tertiary Hospital.

RESULTS

Background information: The study was undertak-
en among 152 asthma patients. The mean age was
49.6 years with a SD = +14.0, males reported more
cases (73.7%) with a mean per capita income of Ru-
pees 4064.8 + 7768. Majority (84.9%) of the patients
reported using MDI with and without spacers. 17.8
% of patients reported using other medications for
asthma with other comorbidities; Hypertension be-
ing the most common comorbidity (17.8%) [Table 1]

Treatment adherence: 62 (40.8%) patients report-
ed high treatment adherence. 68.4% of patients with
good asthma control showed high treatment adher-
ence, while 24.2% of patients with poorly controlled
asthma showed good adherence. Univariate analysis
showed poor disease control to be significantly asso-
ciated with history of smoke and dust allergy, addic-
tion to tobacco smoking and low treatment adher-
ence (p<0.05). [Table 2]

Asthma control: Only 37.5% patients reported good
asthma control. The mean ACT score was 18.75%
4.8SD. Multivariable logistic regression showed in-
creasing age to be negatively associated with asthma
control (aOR=0.96, 95% CI=0.93-0.99). Non-smokers
achieved better asthma control than smokers
(aOR=2.90, 95% CI=1.20-6.99). Patients with high
treatment adherence attained better disease control
(aOR=5.33,95% CI=2.22-12.82). [Table 3]

DISCUSSION

Asthma control is a challenging issue globally with
poor control and adherence reported across various
countries. In our study, 37.5 % of the participants
had good, controlled asthma symptoms while a study
conducted by Ghanname I et al. showed that about

Table 1: Distribution of Study Participants Ac-
cording to background characteristics (n=152)

Characteristics Frequency(%)
Age Category (In Completed Years)
<25 12(7.9)
25-45 34(22.4)
45-65 76 (50.0)
> 65 30 (19.7)
Mean # SD (years) 49.6 +14.0
Median (years) 50.5
Gender
Male 112(73.7)
Female 40(26.3)
Education Level
[lliterate 28(18.4)
Upto Primary School 64(42.1)
Upto Middle School 23(15.1)
Upto High School 23(15.1)
Intermediate and above 14(9.3)

Occupation
Not Working/ Unemployed/Homemaker 71(46.7)

Unskilled Worker 25(16.4)
Semi-skilled Worker 6(3.9)
Skilled Worker 13(8.6)
Clerical/ Shop Owner/ Farmer 32(21.1)
Profession 5(3.3)
Socio-economic Status as per Modified
B.G Prasad classification 2019 (In INR*)
Upper (= 7008) 19(12.5)
Upper- Middle (3504-7007) 19(12.5)
Middle (2102-3503) 28(18.4)
Lower- Middle (1051-2101) 57(37.5)
Lower (< 1050) 29(19.1)
Mean * SD (+PCI in INR) 4064.8+7768
Median (1PCI in INR) 1800
Type of medication
MDI 118 (77.7)
MDI and spacer 11(7.2)
DPI 23(15.1)
Others 27(17.7)
Comorbidities
Hypertension 27(17.8)
Diabetes mellitus 11(7.2)
others 42 (27.6)
Hospitalization in last year 5(3.2)

*INR = Indian National Rupees, 1PCI= Per Capita Income/ month
of Family

53% of the participants suffered controlled, 18% had
partly controlled and 29% had uncontrolled asthma
symptoms and the one by Albataineh E et al. showed
that asthma control was achieved in 45.2% of the
sample.”8 In India, there are relatively lower preva-
lence rates than its western counterparts, but still it
accounts for a huge burden in terms of absolute
numbers of patients. The reason may be attributed to
the enormous population base in India and also the
dismal availability and adherence to the standard
asthma management guidelines.?

The index study found, increasing age was associated
with poor asthma control [aOR (CI) =0.96(0.93-
0.99)] whereas non-smoker [aOR (CI) =2.90(1.20-
6.99)], no dust allergy [aOR (CI) = 7.92(3.15-19.99)]
and treatment adherence [aOR (CI) =5.33(2.22-
12.82)] was significantly associated with good asth-
ma control.
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Table 2: Distribution of Study Participants According to Asthma Control and Background Characteris-

tics (n=152)

Characteristics Asthma Control Total (%) Chi square P value
Good Control (%) Poor Control (%)

Family History of Asthma
Yes 20(36.4) 35(63.6) 55(100) 0.04 0.82
No 37(38.1) 60(61.9) 97(100)

Duration of Asthma
<5 years 42(38.9) 66(61.1) 108(100) 0.31 0.85
5-10 years 10(34.5) 19(65.5) 29(100)
>10 years 5(33.3) 10(66.7) 15(100)

Smoke Allergy
Yes 26(25.2) 77(74.8) 103(100) 20.48 0.00*
No 31(63.3) 18(36.7) 49(100)

Dust Allergy
Yes 22(21.2) 82(78.8) 104(100) 37.03 0.00*
No 35(72.9) 13(36.7) 48(100)

Food Allergy
Yes 20(29.4) 48(70.6) 68(100) 3.43 0.06
No 37(44.0) 47(56.0) 84(100)

Treatment Adherence
High 39(62.9) 23(37.1) 62(100) 28.83 0.00*
Low 18(20.0) 72(80.0) 90(100)

Tobacco smoking
Yes 15(20.3) 59(79.7) 74(100) 18.26 0.00*
No 42(53.8) 36(46.2) 78(100)

Comorbidities
Yes 30 (41.7) 42 (58.3) 72(100) 1.01 0.31
No 27 (33.7) 53 (66.3) 80(100)

Total 57(37.5) 95(62.5) 152(100)

*Statistically significant

Table 3: Univariate and Multivariable Logistic Regression Showing Factors Associ-

ated with good Asthma Control (n=152)

Variables Good Asthma control (%) OR (95% CI) AOR (95% CI)*
Age

<65 years 41 (33.6) 1 1

265 years 16 (53.3) 0.44(0.19-0.97) 0.96(0.93-0.99)
Smoker 15(20.3) 1 1
Non-smoker 42(53.8) 4.58(2.23-9.43) 2.90(1.20-6.99)
Dust allergy

Yes 22(21.2) 1 1

No 35(72.9) 10.03(4.54-22.14) 7.92(3.15-19.91)
Treatment adherence

High 39 (62.9) 6.78(3.27-14.06) 5.33(2.22-12.82)

Low 18 (20.0) 1 1

OR= 0dds ratio, CI =Confidence interval, AOR= Adjusted OR

*P <0.05 was considered to be statistically significant.

Hosmer-Lemeshow Goodness of fit=0.67; Nagelkerke R2=0.51, Cox and Snell R2=0.37

In a hospital based prospective study conducted by
Ghanname 1 et al. having respiratory infections
(aOR=5.71), suffering from concomitant diseases
(aOR=3.36) and being allergic to animals
(aOR=2.76) were positively associated with poor
control of asthma. However, adherence to treatment
(aOR=0.07), possession of health insurance
(aOR=0.41) and having more than 2 children
(aOR=0.47) were associated with good asthma con-
trol whereas in a study by Albataineh E et al. showed
that on multivariate analyses, only atopy to two or
more allergens and having severe asthmatic attacks
were statistically significantly associated with poorly
controlled asthma.”8 Another study revealed that in-

adequate prescription, non-adherence to treatment
and inhaler misuse were responsible factors for bad
asthma control.10

House-dust was proven to be associated with asthma
in our study as also various guidelines on immuno-
therapy in Asthma.ll As per the study on children
done by Okasha et al., 12 sensitisation to house dust
mite increased asthma severity and decreased the
ability to control symptoms. Thereby it is imperative
that, physicians may adopt a pragmatic approach
house-dust and mite contact avoidance and to advise
sensitized patients to implement feasible set of
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measures for reduction in exposure to them as much
as possible.

Various cohort studies undertaken across the globe
agrees to the findings as our study that non-smokers
are having better asthma control.1314 The reason for
the same may be, smoking affects the bronchial
asthma symptoms and declines the pulmonary func-
tion tests. Thereby, smoking cessation programs
must be co-ordinated with assessment of asthma
symptoms and pulmonary function tests, especially
in community settings with emphasis on behaviour
change communication activities.

In the current study high treatment adherence was
reported to be among 40.8% patients. Similarly, Pa-
tel et al 15 revealed that 35 % of the patients missed
less than one dose during last 3 months. Aggarwal et
al. 16 found in their study that self-reported medica-
tion adherence was seen in 75.7% of the total pa-
tients. This difference could be attributed to the dif-
ference in methods of reporting adherence. In the
latter study a single question was used to assess it
subjectively. Rafi et al.l” reported high non adher-
ence prevalence of 86% in their study population at-
tributing to factors like presence of comorbidities,
prolonged duration of disease, consulting non-
qualified practitioners etc. Treatment adherence has
a direct relation to asthma control, which was found
consistently in our study as also other studies across
the globe.1820 As due to the fact that asthma is a
chronic disorder, it may be necessary to assess rou-
tinely the concerns and necessity of asthma medica-
tion in patients through our existing healthcare in-
frastructure, so as to improve treatment adherence
and thereby to improve treatment outcomes.

Compared to other NCDs like cardiovascular diseases
and Diabetes, the burden of respiratory diseases has
been overlooked and limited resources are devoted
in primary care settings. In most Low middle income
(LMIC) countries diagnosis of Asthma in primary
care settings is mostly clinical without spirometry.
Further Asthma control Guideline recommend struc-
tured assessment of asthma control at each follow-
up visit.2! However Medical Officers in PHCs and
BPHCs are usually overburdened with huge case load
and regular review for disease control within limited
time periods is a challenge. The findings of this study
show the feasibility of utilizing trained primary
health care workers in aiding clinicians by effectively
addressing this gap in early detection of factors re-
sponsible for poor Asthma control which can con-
tribute to better outcomes. Limitations of this study
may include some diagnostic overlap of cases with
other similar respiratory conditions and recall bias
of patients.

CONCLUSION

The results of this community-based study, conduct-
ed in rural areas provide insight into the important
causes of poor asthma control and help in under-

standing the role of different risk factors that may
culminate to poor asthma outcomes. The burden of
Asthma in India is significant hence in order to im-
prove disease control, substantial attention might be
paid to recognizing modifiable risk factors for poor
asthma outcomes.

Recommendation: Early detection of poor disease
control together with patient education for tobacco
cessation, avoidance of dust and other allergens and
treatment compliance along with periodic assess-
ment of issues pertaining to poor medical adherence
undertaken by trained healthcare workers at the
grassroot levels can be a low cost and effective strat-
egy to reduce disease burden in the community.
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