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(Abstract \

Introduction: Adherence to pharmacotherapy in patients with Chronic obstructive pulmonary disease (COPD) is essential to
prevent disease progression. Patient awareness towards drug treatment and accurate inhaler use technique is one of the con-
tributing factors to ensure adherence, hence the present study was conducted.

Methodology: A cross-sectional, single-center, questionnaire-based study was conducted in the Chest medicine OPD of a
tertiary care hospital from July 2019- December 2020.Consented patients of either gender, aged > 18 years, with confirmed
diagnosis of COPD, who had prescriptions of last 3 months, were included. Prescription details were recorded, subsequently
patients were administered pre-validated questionnaires on drug treatment awareness (9 items, total score=9), steps of inhaler
use checklist (9items, total score =9) and self-reported medication adherence (6 items, total score =6).

Results: The mean drug treatment awareness score was 5.62+1.97 and 95 (52%) patients scored > 50% (=5 / 9). Similarly,
132/180 participants (73.3%) scored > 50%, with a mean score of 4.71£1.32 in the treatment adherence questionnaire. 115
(63.9%) participants were aware of the steps on how to use an inhaler and the mean inhaler use technique score was 5.52.
COPD prescriptions (n=233) containing 903 drugs were analyzed and Tiotropium bromide inhaler and theophylline+ etophyl-
line FDC were the most prescribed drugs.

Conclusion: COPD patients were aware of the drug regimen, inhaler use technique but awareness regarding drug name,
adverse effects was poor. Similarly, awareness about inhaler use technique steps of breath holding and mouth gargling was
lacking. More than 2/3rd of the participants had a perceived drug adherence score more than 50% with mean score of 4.71 out
of 6. Most prescribed drug in the prescriptions was inhalational tiotropium bromide and FDC was Theophylline + etophylline.
Hence patient reinforcement programs on medication regimen, adverse effect profile and compliance needs to be implemented.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD), a chronic
inflammatory disease characterized by persistent respiratory
symptoms and airflow limitation. COPD is the third leading
cause of death worldwide, causing 3.23 million deaths in 2019
and is the seventh leading cause of poor health worldwide [1].
In India the prevalence ranged between 2 to 22% among the
men and 1.2 to 19% among women in different population-
based studies [2]. The Disability Adjusted Life Years (DALY's)
due to COPD increased to 36.3% from 1990 to 2016 and it
became 2nd leading cause of DALYSs in India. Thus, the del-

eterious impact of the disease is increasing over the years [3].
Non-adherence in COPD leads to an increased risk of poor
clinical outcomes, poor symptom control, increasing number
of relapses, higher mortality rate, increased health costs. Fac-
tors contributing to non-adherence in COPD are age, current
smoking status, number of respiratory drugs / high dose fre-
quency, incorrect inhaler use technique, presence of co-mor-
bidities [4-6]. Patient unawareness about their treatment also
adds to poor adherence to medical therapy.

Drug therapy for COPD, which includes Short acting beta ago-
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nists (SABA), Long-acting Beta agonists (LABA), Long-act-
ing muscarinic antagonists (LAMA), Inhaled corticosteroids
(ICS) etc. are administered for long duration thus it is crucial
for the patient to be compliant to their medications to prevent
further progression of the disease. Despite the available phar-
macological treatment, the burden of COPD is still increasing.
There are ample numbers of studies assessing the prescription
patterns in COPD patients and documenting low adherence of
patients to COPD drug treatment. No specific study assessing
patient’s knowledge of their drug treatment in terms of drugs
prescribed, dose, frequency of dosing and its adverse effects.
The present study was planned to assess the patient awareness
to COPD drug treatment, their perceived adherence and evalu-
ate the prescription variability in COPD patients.

Methodology

This study was a cross-sectional, single-centre, questionnaire-
based study conducted in the chest medicine OPD of a tertiary
care hospital from July 2019 to December 2020.The study was
initiated after obtaining approval from the Institutional Ethics
Committee (EC/162/2018) and was registered with the Clini-
cal Trials Registry of India at www.ctri.nic.in. This study was
conducted in compliance with the National Ethical Guidelines
for Biomedical and Health Research Involving Human Partici-
pants issued by ICMR [7] and the ICH Good Clinical Practice
(GCP) guidelines [8].

Participants of either gender, aged >18yrs with confirmed diag-
nosis of COPD (FEV1/FVC <0.70 on spirometry), who came
for their annual Pulmonary Function Test check-up to the chest
medicine OPDand provided written informed consent were
included. COPD patients admitted in chest medicine wards/
emergency department and who were critically ill were ex-
cluded from the study.Participants were recruited using conve-
nience sampling technique.As there were no other studies done
to assess drug treatment awareness amongst COPD patients no
formal sample size calculation was done.

Demographic details such as age, gender, education, and socio-
economic status were recorded in the case record form (CRF).
Information regarding participant 's COPD disease duration
and grade, smoking status, duration, and number of exacerba-
tions in the past 1 year, presence of comorbid conditions, were
also recorded.

Details (generic / brand name, dosage form, dose, frequency,
type of COPD drug and duration) of the current prescription
and of prescriptions given over the last 3 months were recorded
in the CRF. Prescriptions were evaluated for incompleteness
in terms of dose, dosage form, frequency, duration,or dosage
instructions.

The participants were administered with a prevalidated (CVR=
0.8) drug treatment awareness questionnaire. The drug treat-
ment awareness questionnaire consisted of 9 items that were
grouped under 3 domains (Drug regimen, Inhaler use tech-
nique, and adverse effects). Response to each item was cap-
tured as Yes or No and scored as 1 and 0 accounting for a total
awareness score =9. If patients stated that they were aware of
the medicines written in their prescription they were probed
further to state the number of medicines, the names, dosage
form, frequency and duration of each medicine prescribed.
Similarly, participants who were aware on how to use “an in-

haler” were further assessed regarding the details of the steps
of inhaler use using a 9 item prevalidated (CVI= 0.8) inhaler
use checklist. A separate score out of 9 was given depending on
number of steps stated correctly.

The participants were also administered with a Prevalidated
(CVR= 0.86) drug treatment perceived adherence question-
naire consisting of 6 items. The responses were recorded as
‘yes’ (scored as 1) or “No’ (scored as 0), thus accounting a total
perceived adherence score as 6.

The data obtained from the CRF was entered and analysed us-
ing descriptive statistics. The percentage of participants scor-
ing above 50% (i.e., score > 5) in drug treatment awareness
questionnaire, who responded as Yes / No for each item of drug
treatment awareness questionnaire, total awareness scores, do-
main wise awareness scores, the % of participants stating accu-
rately each step on inhaler use checklist along with the inhaler
use technique scores was calculated.

Drug utilization WHO indicators as average number of drugs
prescribed /encounter, average number of drug class (beta ago-
nists/antimuscarinics/steroid/methylxanthines/antibiotics)/ per
encounter, percentage of drugs prescribed by generic / brand
name, percentage of encounters with an injection/inhaler, per-
centage of drugs from the national list of essential medicines
(NLEM) / WHO essential drugs list and percentage of com-
plete/incomplete prescriptions was calculated. In addition, Pre-
scribed Daily Dose/ Defined Daily Dose (PDD/DDD) ratiofor
individual COPD drugs were also calculated.

Results

Total 180 COPD patients were enrolled. The mean(+SD) age
of participants was 6548.37years. The number of males (175,
97.2%) that participated in the study were greater as compared
to females (5, 2.8%). Most of the patients belonged to the up-
per lower class (136, 75.6%) followed by lower middle class
39 (21.7%) while upper middle class were only 5(2.8%) pa-
tients.Most participants had completed middle school educa-
tion (71, 39.4 %)while patients who completed primary school
education were 64(35.6%) followed by high school 32 (17.7
%) and very few were illiterate 13(7.2%).

Maximum patients had quit smoking (130, 72.2%), currently
smoking wasonly30 (16.7 %) while 20 (11%) patients never
smoked. Similarly maximum participants smoked for a dura-
tion >10 years (153, 85%).

Drug treatment awareness in patients

95 participants out of 180 (52.8%) scored more than 50% i.e.,
> 5/9, in the drug treatment awareness questionnaire. Domain
I, Domain Iland Domain III had a mean awareness score of
1.7540.94, 2.18+0.66 and 1.17+0.96 respectively and the over-
all mean awareness score was 5.62+1.97 (out of a total score
of 9). The drug treatment awareness questionnaire itemwise
responses are stated in Table 1.

97 /180 (53.9%) patients mentioned the medicines written in
the current prescription. Among these 97 participants it was
seen that 92 (94.8%) participants were able to correctly state
the number of medicines, drug frequency and 96 (99%) partici-
pants were able to correctly state the dosage form and duration
of each medicine prescribed. But only 68 (70.1%) participants
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Table 1: Item wise responses on drug treatment awareness questionnaire by COPD

patients (n=180).

Domain I: Drug regimen awareness

Yes

No

I. Can you enumerate the medicines written in your prescrip-

tions today?

97(53.9%)

83(46.1%)

l. Do you think it is important to consult your doctor before

taking any concurrent medications?

110 (61.1%)

70 (38.9%)

2. Do you know that the medications will have to be taken for | 108 (60%) 72 (40%)
a long period of time?
Domain II: Awareness regarding inhaler use technique Yes No
3. Are you aware of the steps on how to use an inhaler? 115(63.9%) 65(36.1%)
0(0%
4, Who explained the steps to use the inhaler? 180(100%) (0%)
5. Do you follow all the above-mentioned steps while using the 97 (33.9%) 83 (46.1%)
inhaler, regularly?
Domain IIT: Awareness regarding Adverse drug reactions Yes No
Do you think drugs given to you can cause undesired effects? | 48 (26.7%) 132 (73.3%)
Do you report to your doctor about the undesired effects? 84 (46.7%) 96 (53.3%)
8. Do you know how to prevent some of the undesired effects? | 79 (43.9%) 101 (56.1%)

Table 2: Item wise responses on steps of inhaler use technique in COPD patients aware
of inhaler use (n=115).

nhaler use checklist item

Number of respondents with correct response

drug canister down to the full extent. After completing inhalation
remove inhaler from mouth quickly and hold breath for as long as
possible. Then breathe out slowly via nose.

es 0
1. Check if the inhaler is correctlyassembled. 31 (27%) 84 (73%)
2. If inhaler used for Ist time or after long time, test fire once 81 (70.4%) [34 (29.6%)
in the air
3. Shake inhaler well. Take a few deep breaths and breathe out 97 (84.3%) |18 (15.7%)
4. Hold the inhaler with the canister upside down and the 115 (100%) [0 (0%)
mouthpiece downwards
5. Grip the mouthpiece of the inhaler firmly with the Iips 111 (96.5%) A (3.5%)
6. Tilt head slightly backwards and start inhaling 94 (81.7%) |21 (18.3%)
7. While starting to inhale, activate the inhaler by pressing the [90 (78.3%) [25 (21.7%)

3. If second puff needed repeat procedure after waiting for at 62 (53.9%) [53 (46.1%)

least 1 minute

0. Rinse throat thoroughly to clear deposits 42 (36.5%) [73 63.5%)

Table 3: Item wise responses of COPD patients (n=180) on perceived drug treatment
adherence questionnaire.

Item Yes No
1. Do you always remember to take your medicine? 130 (72.2%) 50 (27.8%)
2. Even when you feel better after taking medications, do | 132 (73.3%) 48 26.7%)
you always continue to take your medicine?
3. After taking medications if you feel worse do you still | 126 (70%) 54 (30%)
always continue to take your medicines?
4. Do you know what to do if you skip your medications? | 144 (80%) 36 (20%)
5. Have you always continued to take medicines for a long 160 (88.9%) 20 (11.1%)
time according to your doctor’s advice?
6. When you travel or leave home, do you always carry | 149 (82.8%) 31 (17.2%)
your medications with you?
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Table 4: WHO prescribing indicators from prescriptions collected from COPD patients.

Sr. No. | Prescribing indicators Value (Mean £ SD)
1 Average number of drugs per encounter 4.04+1.1
2 Average number of beta-agonists per encounter 1.58+0.5
3 Average number of anticholinergics per encounter 1£0

4 Average number of methylxanthines per encounter 0.75+0.4
5 Average number of steroids per encounter 0.58+0.5
6 Percentage of drugs prescribed by generic name 77.6 %
7 Percentage of encounters with an inhaler prescribed 100%

8 Percentage of encounters with an injection prescribed 0%

9 Percentage of drugs prescribed from the national essential drugs list | 62.5%
10 Percentage of drugs prescribed from the WHO essential drugs list | 50%

were able to correctly state the name of each medicine pre-
scribed.

With regards to whether the participant was aware of the steps
on how to use an inhaler, only115 (63.9%) participants re-
sponded as Yes. These 115 participants were further probed
and asked to enumerate the steps. Side All 115 (100%) partici-
pants were able to enumerate that the inhaler is held correctly,
while only 90 (78.3%) participants were able to enumerate that
while starting to inhale by pressing down for inhalation, hold-
ing breath, and slowly breath out nose.The mean score for enu-
merating the steps of inhaler use correctly out of 9 among all
the participants was 5.52+1.42 (mean+SD).The patient aware-
ness on each inhaler step is mentioned in Table 2.

Drug treatment adherence in patients

In the patient perceived drug treatment adherence question-
naire, 132/180 (73.3%) participants scored more than 50% i.c.,
>3/6, with a mean score of 4.71£1.32. Item-wise responses of
the patients have been described in Table 3.

The 144 participants who responded as Yes were further probed
to enumerate what they should do on skipping medications and
majority (112, 77.8%) gave a correct response (i.e., to take the
dose when they remember and continue regimen) followed by
19 (13.2%) participants who gave an incorrect response (i.c.,
to take double dose at next dosing). Whenenquired if the par-
ticipant ever stopped taking medicines for a long time, against
doctor advice, only 20 (11.1%) participants who responded as
Yes were further probed and were asked to enumerate the rea-
son for stopping and majority (10, 50%) could not enumerate
the reason for stopping the medication followed by 5 partici-
pants who gave the reason as forgetfulness, 4 participants stat-
ed travelling and 1 participant attributed alcohol consumption
for stopping medicines against doctor advice.

Prescription pattern analysis:

At the end of the study, 223 prescriptions were obtained for
analysis from the 180 participants enrolled in the study. These
prescriptions were then scrutinized based on the WHO drug
use indicators (Refer Table4). Average number of drugs pre-
scribed per encounter was4.04+1.1, while the average number
of beta-agonists/ anticholinergics/ methylxanthines/ steroids
per encounter were 1.58 /1 /0.75 and 0.58 respectively.

Percentage of drugs prescribed by generic name was 77.6%
while percentage of encounters with an inhaler was 100%.
62.5% of the drugs were from the national essential drugs list
while 50 % of the drugs were from the WHO essential drugs
list.

In this study it was seen that majority of the prescriptions, i.e.,
197 (88.3 %) out of 223 COPD prescriptions were complete in
terms of dose, dose frequency, dosage form, duration of admin-
istration, instructions on when to take the medicine and pres-
ence of prescriber designation/signature. A total of 902 drugs
were prescribed in 223 prescriptions collected. Amongst these
745 were COPD medications and remaining were concomitant
drugs.

Discussion

In this study COPD patients (n=180) were aware of the drug
regimen but awareness regarding drug name and their adverse
effects was poor. Similarly, 75% patients were aware of inhaler
use technique but awareness regarding steps of breath hold-
ing and mouth gargling was poor. More than 2/3rd of the par-
ticipants had a perceived drug adherence score more than 50%
with mean score of 4.71 out of 6. Most prescribed drug in the
prescriptions was inhalational tiotropium bromide and FDC
was Theophylline + etophylline. Drugs salbutamol, levosalbu-
tamol and theophylline + etophylline FDC were prescribed in
lesser doses while formoterol +budesonide FDC was overpre-
scribed.

There was male preponderance 175 (97.2%) in our study simi-
lar to the meta-analysis of population-based epidemiologic
studies conducted to calculate gender specific global preva-
lence of COPD which concluded that the overall prevalence of
COPD was higher in males i.e., 9.24% and 6.15% in females,
respectively and when analysis was limited to populations with
age cut off above 40 years, the prevalence was around 11.57%
and 7.44%, for males and females respectively [9].

The mean age of the participants was 65+8.37 years. Similar
finding was noted in a study conducted in Spain by Miravitlles
M et al.,where a total of 4,574 COPD patients were included
and the mean age of the population was 67.1 years [10]. Simi-
larly, it was noted in a study conducted in India by Gupta A et
al., majority i.e., 47 /60 (78.3%) COPD patients fell in the age
category of> 51 years [11].

In the current study hypertension (22.8%) was the most com-
mon comorbidity seen. The possible mechanism that links the
two is the systemic inflammatory response triggered by ciga-
rette smoke or air pollution [12,13]. Similarly in a study done
in Southwest Iran by Kiani FZ et al., hypertension was seen in
30.2% of the COPD cases [14].

In the drug treatment awareness questionnaire 52.8% partici-
pants scored more than 50% thus indicating that nearly 47%
patients lacked sufficient drug treatment awareness. To avoid
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this, physicians must ask the patients to reiterate the medication
names even in cases where patients may claim that they know
about the names of medications. It is important for the patients
to know about the names of their medication to avoid dispens-
ing errors at the level of pharmacist. If the patients know about
their medication names, they can themselves verify the same
when the pharmacist is dispensing the medications [15].

Some studies assessing inhaler use technique in India also
showed lesser compliance to inhaler use techniques. Study
done in Haryana by Gupta A et al., showed that out of 60
COPD patients only 36% of the patients were compliant to the
use of inhaler at the first visit [11] while a study done in Jaipur
by Sehajpal Ret al., showed that correct inhaler use technique
was observed only in 18 (21.17%) patients [17].

Knowledge about possible undesired effects of the prescribed
drugs is of paramount importance as it will help patients iden-
tify them and bring it to the notice of the prescribing clinician
who can then take further action. A study done in Gujarat by
Joshi et al., showed that 78.6% patients were aware that medi-
cines can cause ADRs but none of the respondents were aware
of ADR reporting centre and 86.7% agreed to report ADR in
the future [18].

According to Centres for Disease Control and Prevention pa-
tients with higher education have mortality rates less than half
of those without lesser educationprobably due to their better
understanding of disease and its treatment.

In COPD despite advancement of medical treatment, nonad-
herence to medication poses an important opposition to the
disease management with an average reported adherenceof
40%—60% in COPD patients [19]. In this study we found that
73.3% (132 participants out of 180) of the participants were
able to score more than 50% (i.e., >3 out of 6), in the drug
treatment adherence questionnaire with a mean score of 4.71
out of a total score of 6. Thus, we can see that the adherence is
satisfactory. A study assessing medication adherence in COPD
patients done in Haryana by Gupta A et al., saw a 74% compli-
ance to medications [11].

A systematic review done by Van Boven J et al., showed that
non-adherence in COPD showed a clear association with in-
crease in hospitalizations and mortality, worsening in quality
of life and loss of productivity [20]. The presence of comorbid-
ities increases the number of medications that the participants
have to consume on a daily basis thus making it more complex
to adhere to treatment leading to the decrease in adherence to
medication with presence of comorbid conditions [20].

Considering the lack of studies pertaining to COPD prescrip-
tion patterns in western India, there was a need to find the same
in western India region [21-23].

Prescriptions of the last 3 months were also analysed for any
changes with respect to the current visit prescription. Hence, at
the end of the study, 223 prescriptions were obtained for analy-
sis from the 180 participants that were enrolled in the study.

In our study the average number of drugs per encounter was
found to be 4.04+1.1 (Mean + SD). Contrary to this in a study
done in India by Sawant MP et al., the average numbers of
drugs / prescription in COPD patients admitted to medicine
in patient department was 7 [24]. This, may be because the
patients were admitted as severe cases warranting more drugs
to be prescribed.

In this study it was seen that majority of the drugs were pre-
scribed with their generic name (i.e., 77.6 %). Our study found
that 62.5% of the drugs were available in the national essential
drugs list and 50% of the drugs were available in the WHO
essential drugs list.

The most common drug prescribed was tiotropium bromide
inhaler (i.e., 100%). Similar finding was seen in a study done
in Kerala by Unni Aet al., in which it was seen that in COPD
patients (n=237) the most commonly prescribed drugs were ip-
ratropium (91.6%) followed by levosalbutamol (88.2%) [22].
In another study done in Karnataka by Udaykumar Pet al., it
was seen that tiotropium was prescribed in 73/80 patients [25].
In low-income countries because of its low cost and easy ac-
cessibility this bronchodilator FDC is commonly prescribed
it may be prescribed as an alternative in the absence of other
bronchodilators [26] and the cases that come to a tertiary care
hospital are mostly referral cases in whom methylxanthines are
usually started previously as they might have received treat-
ment from primary health centers where availability of other
drugs is lower. This is in accordance with the WHO’s Preven-
tion and Control of Noncommunicable Diseases: Guidelines
for primary health care in low resource settings [27], hence
when patients are referred to tertiary care hospital these drugs
are not abruptly stopped but instead continued with lowering
of the dose with time.

Limitations: Awareness for non-pharmacological treatment
(chest physiotherapy) was not assessed. Patient perceived ad-
herence was calculated and not the actual drug adherence.

Conclusion

COPD patients were aware of the drug regimen, inhaler use
technique but awareness regarding drug name, adverse effects
was poor. Similarly, awareness about inhaler uses technique
steps of breath holding and mouth gargling was lacking. More
than 2/3rd of the participants had a perceived drug adherence
score more than 50% with mean score of 4.71 out of 6. Most
prescribed drug in the prescriptions was inhalational tiotropium
bromide and FDC was Theophylline + etophylline. Drugs sal-
butamol, levosalbutamol and theophylline + etophylline FDC
were prescribed in lesser doses while formoterol +budesonide
FDC was overdosed.
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