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Abstract

Background: The management of COPD typically involves a multifaceted approach and a complex treatment regimen. Poor adherence to prescribed
medications can lead to worsened symptoms, increased exacerbations, and reduced quality of life among patients with COPD.

Objective: This study aimed to assess medication adherence and associated factors in outpatients with COPD, which remain insufficiently investigated.
Methods: A cross-sectional study was conducted at outpatient respiratory clinics in two major Jordanian hospitals. Data collection included socio-
demographic and medical parameters. Medication adherence was assessed using a validated Arabic 4-item scale.Logistic regression was conducted to

identify the variables associated with medication adherence.

Results: Of the 702 participants, 68%reported poor medication adherence. Key determinants of medication adherence included age, inhaler technique,
knowledge, comorbidities, concerns about side effects, dosing frequency, disease duration, and depression.

Conclusion: Medication adherence in COPD patients, particularly in the elderly, and those with comorbidities, depression, and longer disease duration, is
inadequate. Effective counselling and more convenient medication regimens are essential to improving adherence in this patient population.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is characterized
by airway obstruction and dyspnea; it is a heterogeneous
disease that can range from asymptomatic disease to a
condition with severe reflective systemic manifestations that
include skeletal muscle dysfunction, weight loss, and cardiac
effects.! COPD is mainly caused by tobacco smoking; however,
other etiologies are well documented, including vocational
exposure to hazardous substances and biomass fuel.! The
prevalence of various types of tobacco smoking, including
cigarettes and water pipes, in Jordan is substantial, reaching up
to 55.9% in males and 23.7% in females, and previous studies
revealed that 15%—20% of smokers develop COPD.>™*

The global prevalence of COPD is 10.3%, while in Jordan, its
prevalence among the elderly population reached up to
37.5%,° and it is the fourth leading cause of morbidity and
mortality worldwide. Severe forms of COPD are associated
with impaired quality of life, anxiety, and depression.® Although
pharmaceutical intervention has proven to be highly effective
in controlling COPD, uncontrolled symptoms of COPD remain
a prominent challenge for health care providers. The clinical
trials, which have demonstrated the effectiveness of the
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pharmaceutical management of COPD, were conducted in a
controlled environment with high levels of patient adherence,
which is distant from the real world situation.”

Medical adherence is defined as “the extent to which the
person’s behavior (including medication-taking) corresponds
with agreed-upon recommendations from a healthcare
provider”.® Non-adherence remains an obstacle for achieving
treatment goals, particularly among patients with chronic
diseases,’ including COPD, as reported by numerous studies
that have shown that around 60% of COPD patients are non-
adherent to their medication.%!

Several variables have previously been associated with low
adherence among COPD patients, including high anxiety and
depression levels, advanced age, frequency of taking COPD
medications, and the presence of other comorbid diseases.
1-14The diversity of the factors associated with medication
non-adherence necessitates conducting further research to
determine the predictors of medication non-adherence among
patients with COPD. Therefore, the current study aimed to
evaluate the prevalence of medication non-adherence among
COPD patients and the factors associated with it.

MATERIALS AND METHODS
Study design and subjects

A cross-sectional study was conducted among patients with
COPD attending the outpatients’ respiratory clinics at King
Abdullah University Hospital (KAUH) and Royal Medical
Services (RMS) in the period from September to December
2022. Patients were eligible to participate if they had a
consultant-verified diagnosis of COPD for at least 6 months,
had no change in therapy within the previous six weeks
before registration, and were physically and cognitively able to
complete the questionnaire. Patients were excluded from the
study if they had congestive heart failure, learning difficulties,
disorientation, or other pulmonary problems. During the
outpatient clinic visit, the research pharmacist verbally
explained the study purpose to eligible patients and gave
them an information sheet describing the study objectives and
procedure. Patients were informed that their participation in
the study was voluntary and that they could opt out at any
time. Patients were also informed that their medical care at
KAUH or RMS would not be affected by their participation. The
researcher emphasized that the collected data would only be
used for research purposes and would be stored securely in
the principal investigator’s office to ensure data confidentiality.

Study instruments

A custom-designed questionnaire was used to collect
information about age, gender, education degree, smoking
status, marital status, living conditions, area of residence, and
pet ownership. Patient interviews and hospital data were used
to collectinformation on disease and medication characteristics,
including the duration of COPD, perceived disease severity,
the presence of comorbid diseases, the number and types of
comorbid diseases and COPD medications, the total number

of prescribed medications, patients’ own ratings of medication
effectiveness, and their concerns about these side effects.

Hospital Anxiety and Depression Scale (HADS)

The Hospital Anxiety and Depression Scale (HADS) is a
reliable and valid instrument developed to detect depression
and anxiety in a hospital outpatient setting.’® The 14-item
questionnaire yields two scores, one for anxiety and one for
depression. Each question is scored from 0 (no impairment)
to 3, with a maximum score of 21 for anxiety or depression.
Patients who scored 11 or higher on either scale were classified
as having anxiety, depression, or both.®

Modified Medical Research Council (mMMRC) Dyspnea Scale

The Modified Medical Research Council (mMRC) Dyspnea
Scale is the most widely used validated scale for assessing the
degree of functional impairment caused by dyspnea in chronic
respiratory diseases, particularly COPD. The scale runs from
0 to 4, with 0 indicating no dyspnea except during strenuous
exercise, 1 indicating shortness of breath when hurrying or
walking up a slight hill, 2 indicating that the patient walks
slower than people of the same age due to breathlessness or
has to stop to catch their breath when walking on level ground,
3 indicating that the patient stops for breath after walking 100
yards (91 m) or after a few minutes of walking, and 4 indicating
that the patient is too breathless to leave the house or is too
dyspneic to dress.’ In addition to the subjective assessment
of disease severity, we utilized the GOLD classification criteria,
where the modified British Medical Research Council (mMRC)
questionnaire and the history of hospitalization classified COPD
severity into four groups: Group A (low risk/low symptoms),
Group B (low risk/high symptoms), Group C (high risk/low
symptoms), and Group D (high risk/high symptoms).1®

A forward translation was used to convert the original English
versions of the HADS and mMRC to Arabic, followed by a
backward translation from Arabic to English. Finally, both
translations were compared to the original English version of
the questionnaire.

Appropriate technique for using inhaler devices

Patients were asked to explain how they use their inhaler
device, and their responses were evaluated using a validated
checklist adapted from the German Respiratory League’s
recommendations °to determine whether or not patients’ use
of their own inhalers was appropriate.

The 4-item Medication Adherence Scale

The 4-item Medication Adherence Scale is a commonly
used instrument for assessing medication adherence in
chronic disease patients. The validated Arabic version of this
questionnaire was used to assess medication adherence in the
present study. The questionnaire consists of four items with
‘ves’ or ‘no’ dichotomous response categories assessing patient
non-adherence in a variety of ways, including forgetting to take
one’s medication, being careless about taking medication,
stopping medication when feeling better, and stopping
medication when feeling worse. Each ‘yes’ response is worth
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one point. A score of zero denotes high adherence, a score of
1 or 2 denotes intermediate adherence, and a score of 3 or 4
denotes low adherence. % For analysis purposes, patients were
divided into two groups, with those who scored zero being
considered adherent and those scoring 1-4 being considered
non-adherent in this study.

Statistical analysis

Data analysis was conducted using the Statistical Package for the
Social Sciences (SPSS) version 26 from IBM (lllinois, New York,
USA).?!The Q-Q plots indicated that the data was not normally
distributed, therefore, the continuous data was represented
as the median/interquartile range (IQR). Categorical variables
were presented as frequencies and percentages. Univariate
analysis was conducted using Chi-square and Mann-Whitney
tests to determine variables significantly associated with
medication adherence, while multivariate analysis using
binary logistic regression was conducted to build a model with
variables that were significantly and independently associated
with medication adherence. A p-value of <0.05 was considered
statistically significant.

Ethics approval statement

The study received ethical approval from the Institutional
Review Board of KAUH at Jordan University of Science and
Technology (Ref # 29/139/2021). Patients who agreed to
participate in the study were asked to sign an informed consent
form.

RESULTS

The median age of the participants (n=702) was 68 years (58-
77). Most of the participants were males (78.6%), married
(91.5%), smokers (58%), not living alone (93%), and living in
urban areas (86.9%), while nearly half had a low income (47%).
Details of the socio-demographic characteristics of the sample
are presented in Table 1.

AsshowninTable 2, the median of the severity of breathlessness
estimated by mMRC was 2 (2-3), reflecting that COPD patients
walk slower than people of the same age when walking on level
ground, or they need to stop for breath when walking at their
own pace on the level. The majority of participants reported
experiencing a moderate level of disease severity (55.6%),
hypertension (72.6%), diabetes (50.4%), were receiving inhaled
corticosteroids (68.4%), and believed that the medication
effectiveness was good (59%). Although most participants
were not suffering from anxiety (59%), 54.7% were depressed.
The median of the inhaler score was estimated at 91.4% (74.4-
100), indicating good knowledge about the appropriate use of
inhalers among study participants. Based on the GOLD disease
severity, the majority of participants (40.2%) belonged to the B
group, while 28.2% belonged to the D group.

According to the 4-item medication adherence scale, most
participants were not adherent to their medications (68%).
The most common form of non-adherence was stopping
medication when feeling better (44.5%). Other forms of non-
adherence included stopping taking medication when feeling

worse (41.3%), forgetfulness (39.4%), and being careless about
the time at which to take the medication (35.6%).

Univariate analysis showed that age (p<0.001), the presence
of chronic disease (p<0.001), depression (p<0.001), anxiety
(p=0.008), inhaler score (p<0.001), frequency of taking COPD
medications (p<0.001), and disease duration (p<0.001) were
significantly associated with medication adherence.

As shown in Table 3, multivariate analysis showed that as
age increased, the odds of being non-adherent significantly
increased (OR: 1.047, 95%Cl: 1.031-1.063, p<0.001). Patients
who obtained higher inhaler scores (OR: 0.978, 95%Cl: 0.967-
0.989, p<0.001), had no other chronic diseases (OR: 0.534,
95%Cl: 0.303-0.942, p=0.030), and had no concerns about
COPD medication side effects (OR: 0.395, 95%Cl: 0.226-0.691,
p=0.001) had significantly lower odds of being non-adherent.
Patients who were receiving COPD medication more frequently
(OR: 1.929, 95%Cl: 1.371-2.716, p<0.001) and had longer
disease duration (OR: 1.086, 95%Cl: 1.014-1.163, p=0.018)
were found to have higher odds of being non-adherent.
Furthermore, patients who were not suffering from depression
had significantly lower odds of exhibiting medication non-
adherence (OR: 0.586, 95%Cl: 0.373-0.920, p=0.02).

DISCUSSION

Poor medication adherence in COPD is associated with greater
healthcare expenses, increased hospitalizations, and worse
disease control,?2 demanding examination of the underlying
variables that hamper medication adherence in these patients,
which was the primary goal of our study. The current study
findings should serve as a foundation for future healthcare
strategies aimed at improving medication adherence and
health-related outcomes among patients with COPD.

The majority of the current study participants were non-
adherent to their medication. Age, knowledge about the
proper inhaler technique, the presence of diseases other than
COPD, concerns about medication side effects, frequency of
taking COPD medications, disease duration, and depression
were all predictors of medication adherence.

Medication adherence in the present study was far below
expectations, with the majority of participants showing non-
adherence to their medications (68%). An earlier study that
used the same adherence assessment instrument showed
that only 39.3% of COPD patients reported high medication
adherence in Italy.” Another study reported that around three-
quarters of COPD patients had low to medium medication
adherence in Nepal.?* A non-adherence rate as high as 93% was
also found among COPD patients in Egypt.?> On the other hand,
studies conducted in Hungary,'® the Netherlands,?® and China?’
reported higher rates of medication adherence in patients with
COPD. The variation in medication adherence rates between
studies shows that exploring the factors associated with
medication adherence is an essential preliminary step for the
development of interventions aiming to enhance medication
adherence in patients with COPD.
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Table 1: Socio-demographic characteristics of the study participants (n=702)
Variable Median (IQR) Frequency (%)
Age (years) 68 (58-77)
Male 552 (78.6)
Gender
Female 150 (21.4)
Low 252 (35.9)
Educational level Moderate 228 (32.5)
High 222 (31.6)
less than 600 JD 330 (47.0)
Average income 600-1000 JD 290 (41.3)
more than 1000 JD 82 (11.7)
Not married 0(0)
Material status Married 642 (91.5)
Other 60 (8.5)
Former smoker 295 (42.0)
Smoking
Smoker 407 (58.0)
Alone 49 (7.0)
Living conditions
Not alone 653 (93.0)
Rural area 92 (13.1)
Living area
Urban area 610 (86.9)
No 636 (90.6)
Having pets
Yes 66 (9.4)
IQR: interquartile range, JD: Jordanian dinar.
Table 2: Medical characteristics of the study participants (n=702)
Variable Median (IQR) Frequency (%)
The severity of breathlessness in patients with COPD (mMRC) 2.0 (2-3)
Disease duration 4 (2-5)
. R . Minor 114 (16.2)
Perceived disease severity
Moderate 390 (55.6)
S
evere 198 (28.2)
No 192 (27.4)
Hypertension
Yes 510 (72.6)
No 366 (52.1)
Comorbidities Heart diseases
Yes 336 (47.9)
No 348 (49.6)
Diabetes
Yes 354 (50.4)
Number of COPD medications 2 (2-2)
Total number of prescribed medications 5(3-6)
Receiving Inhaled corticosteroids No 222 (31.6)
Yes 480 (68.4)
Receiving Oral steroids No 678 (96.6)
Yes 24 (3.4)
Receiving LABA No 272 (38.7)
Yes 430 (61.3)
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Receiving LAMA No 396 (56.4)
Yes 306 (43.6)
Receiving SABA No 564 (80.3)
Yes 138 (19.7)
Frequency of taking COPD medications 2 (2-2)
Do you have concerns about the side effects of COPD medication? No 594 (84.6)
Yes 108 (15.4)
Inhaler score 91.4 (74.4-100)
Not good 54 (7.7
Your evaluation for the drug effectiveness? ot 890 7
Good 414 (59.0)
Excellent
X 234 (33.3)
Anxiety level normal 414 (59.0)
abnormal 288 (41.0)
Depression level normal 318 (45.3)
abnormal 384 (54.7)
A (low risk/low symptoms) 114 (16.2)
GOLD disease severity group
B (low risk/high symptoms) 282 (40.2)
C (high risk/low symptoms) 108 (15.4)
D (high risk/high symptoms)
198 (28.2)

IQR: interquartile range, COPD: chronic obstructive pulmonary disease, LABA: long-acting B, agonist, LAMA: long-acting muscarinic antagonist, SABA: short-acting

B, agonist.

Table 3: Multivariate analysis of the factors associated with medication adherence
95% CI
Variable P-value OR
Lower Upper
Age <0.001" 1.047 1.031 1.063
Inhaler score <0.001" 0.978 0.967 0.989
No 0.030 * 0.534 0.303 0.942
Having other chronic disease(s)
Yes Reference
No 0.001 * 0.395 0.226 0.691
Having concerns about the side effects of COPD medication
Yes Reference
Frequency of taking COPD medications <0.001" 1.929 1.371 2.716
Disease duration 0.018 * 1.086 1.014 1.163
Normal 0.020 * 0.586 0.373 0.92
Depression level
Abnormal Reference
Normal 0.096 1.487 0.932 2.373
Anxiety level
Abnormal Reference
COPD: chronic obstructive pulmonary disease.
“Significant at p<0.001, t significant at p<0.05, * significant at p<0.01.
Consistent with previous findings,”® older patients a median age of 68 (58-77) years, because older age coupled

demonstrated significantly poorer medication adherence than
younger ones. On the other hand, contradictory findings have
been reported in the literature regarding this relationship,
where higher medication adherence was found among older
COPD patients.*?*3% This association may be explained by
the fact that our study population was of advanced age, with

with comorbidities, polypharmacy, memory loss, and impaired
cognitive levels could impair medication compliance.?* The
inconsistent findings on the association between age and
medication adherence necessitate conducting further research,
as aging itself may have a different effect on adherence during
adulthood (i.e., improving it) when compared to geriatric age
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(i.e., decreasing it).*

COPD patients who showed greater proficiency in utilizing
inhaler devices correctly were less likely to be non-adherent
in the current study; this calls for customized instructional
inhaler technique interventions that should be put into place in
actual clinical practice settings in order toincrease adherence
to COPD inhaled drugs. * According to a randomized
controlled trial, a multifactorial intervention that focuses on
knowledge, motivation, and skilled inhalation techniques
(COPD information, dose reminders, audio-visual material,
motivational aspects, and training in inhalation techniques)
improved therapeutic adherence in COPD patients who were
receiving scheduled inhalation therapy.3®

Patients who were suffering from comorbidities other than
COPD were significantly more likely to be non-adherent in the
present study. Similar findings have been reported in earlier
studies.1?8303337-40 A stydy conducted in Egypt showed that
patients with COPD had higher non-adherence rates than those
with asthma because a higher percentage of the COPD patients
included in the study had comorbid conditions and were
on complicated therapeutic regimens, both of which could
have increased the level of non-adherence.?® Other studies
have reported that depression, one of the most prevalent
comorbidities in COPD, was associated with higher rates of
medication non-adherence in COPD patients,?®3** which was
also confirmed by the current study findings. The tendency of
depressed patients to neglect their own needs and medical
treatment might increase respiratory symptoms and set off a
depressive state. Depression and respiratory impairment may
then interact and intensify one another, increasing patient
suffering and diminishing treatment adherence. Therefore,
healthcare providers should take into account comorbid
conditions and psychological symptoms when treating COPD
patients in order to effectively manage these comorbidities and
reduce their burden on affected patients, thereby improving
medication adherence.

In the present study, medication adherence was influenced by
medication-related issues, including patients’ concerns about
the side-effects of COPD medication and dosing frequency.
These findings are in line with those of previous studies, which
observed a strong relationship between fear of medications’
side effects and medication non-adherence.!113254044-47Qn the
other hand, an earlier study discovered that less frequent use
of inhalers (once daily as opposed to twice daily) was linked to
better treatment compliance in patients with severe asthma.*
According to a large retrospective cohort study involving more
than 55,000 COPD patients in the USA, patients who started
their therapy with once-daily dosing showed much higher
adherence than those who started with different daily dosing
frequencies.” Similar results were found in other studies.>®>*
These findings highlight the significance of reducing COPD
patients’ concerns about treatment side effects by enhancing
their views on their medication through effective counseling.
Moreover, selecting a long-acting, once-daily medicine or
simplifying dosing regimens by lowering dose frequency may
also increase medication adherence.

Patients who lived with COPD for longer periods had
significantly poorer medication adherence than those with
shorter COPD duration in the present study. This finding is in
line with those from a study conducted in Bangladesh, which
found a significant relationship between prolonged duration of
inhaler intake and medication non-adherence in patients with
asthma.® Conversely, a systematic review found no association
between disease duration and medication adherence.*® These
conflicting findings might be attributed to the heterogeneity
of patient-related characteristics, as well as diverse adherence
measurement tools, as this systematic review’s conclusion was
based on the analysis of studies involving patients with cancer,
rheumatoid arthritis, and chronic non-malignant pain, calling
for further investigation to be conducted in this area, especially
in patients with COPD.

Several limitations of the current study need to be
acknowledged. The cross-sectional study design cannot confirm
a cause-and-effect relationship. Further research using a
longitudinal design would help determine causal links between
medication non-adherence and the variables identified as
predictors. Furthermore, the use of self-report through the
survey may have exposed the results to social desirability
bias. However, given the very high rates of medication non-
adherence self-reported by patients in this studly, it is likely that
social desirability bias was low.Moreover, the relatively higher
proportion of males to females in this study suggests a non-
homogeneous sample, potentiallyimpacting the generalizability
of the results. While no association was discovered between
smoking and medication non-adherence, it is noteworthy that
pack-year, representing the number of cigarettes smoked over
a patient’s lifetime,>* was not calculated in this study. Future
research incorporating this variable may provide a more
accurate understanding of the association between smoking
and medication non-adherence. It is also deemed necessary to
use the Charles Comorbidity Index to assess the mortality risk
among this group of patients in future studies.

CONCLUSION

Poor medication adherence was clearly demonstrated among
the currentstudy participants. Effective counselinginterventions
involving patient education on inhaler techniques and COPD
medications’ safety profile, and selecting medications with
more convenient dosage regimens are essential to improving
medication adherence in COPD patients, particularly in older
patients, patients with comorbid diseases, depressed patients,
and those with longer disease duration.
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