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Abstract—Chronic Obstructive Pulmonary Disease (COPD)
is a chronic inflammatory lung disease that is irreversible
and progressive. One of the factors that plays a role in the
success of COPD disease control is compliance in taking the
drug. This research aimed to know the effect of SMS and
brief counseling on compliance level in COPD outpatient at
Pulmonary special Hospital in Bantul Yogyakarta. The
research was conducted between the December 2014 and
January 2015. This research used experimental study with
pre and post controlled group design. There were 33
patients for each group. The intervention group received
SMS and brief counseling, while the control group received
standard care. The level of compliance data was collected
based on interviews using Morisky Medication Adherence
Scale (MMAS) questionnaire. The results showed that from
66 patients, 49 patients (72.2%) had a high level of
compliance, 12 patients (18.2%) a moderate compliance and
5 patients (7.6%) a low compliance. MMAS analysis results
showed that there was significant difference p = 0.000 (<0.05)
between before and after intervention. For the control
group there was no significant difference p = 0.306 (> 0.05).
SMS and brief counseling in patients with COPD effectively
enhanced the patient's compliance.

Index Terms—COPD, MMAS, SMS, brief counseling,
patient’s compliance

I.  INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) was
a chronic lung disease characterized by irreversible
airflow resistance in the airways. Airflow resistance
usually associated with pulmonary inflammatory
response [1]. World Health Organization (WHO)
estimates that COPD as the most common disease
suffered [2]. Its ranking will rise from 12th into 5th in
2020 [2], [3]. The increase COPD cases in Indonesia are
caused by the increase in the number of risk factors, life
expectancy, smoking and air pollution [1], [2], [4]. In last

Manuscript received April 20, 2015; revised June 22, 2015.

©2015 Int. J. Pharm. Med. Biol. Sci.
doi: 10.18178/ijpmbs.4.3.175-179

decade, tobacco smoke population and air pollution in
Indonesia increased significantly [4]-[6].

COPD is a lung disease that is not completely curable.
Pharmacological therapy for COPD aimed at relieving
symptoms, improving quality of life, and preventing or
treating exacerbations [1], [3]. COPD management can be
complex. Lifestyle behaviors and pharmacological
treatments can affect the control of COPD, which are
primarily the responsibility of those affected. Successful
management of COPD requires individuals to commit to
drug using and lifestyle changes such as healthy diet,
physical activity, stop smoking and also to adhere to
recommended drug therapy. Drug use was carried out in
patients with COPD in long time as long as the disease.
In COPD patient drug is used to reduce symptoms and
inhibit the rate of damage to the lungs. Throughout his
life, the patients will depend on the drugs [1]. Controlling
effort is to avoid recurrence and prevent complications
that could worsen the health conditions of patients with
COPD [1], [6]-[8].

One of the factors that plays a role in the success of
COPD control is compliance in taking medication, but
not all patients are aware of their health problems, so
many of them are disobedient [9]. The level of
compliance in COPD is lower than that recorded for other
disease. The percentage of compliant patients in COPD is
much lower (10-40%) than that reported in the literature
(40-60%) and that recorded in clinical trials (70%-
90%)[10]. According to the guidelines of asthma
diagnosis and management, this could be due to: 1) Drug
factors such as difficulty in using inhaled medications,
drugs use daily, expensive price and not like medicine; 2)
Non drug factors such as misunderstanding or lack of
information, fear of side effects, skeptics, forget and not
solve the problem that patient suffers [11].

Patient’s compliance in taking medication is one of the
crucial factors in determining the success of COPD
patients therapy [12]-[14]. Brief counseling has been
shown as the effective method to improve patient’s
compliance [15]-[19]. The 5 A’s brief counseling initially
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are intended to provide a simple guide to brief tobacco
intervention and are effective in increasing the proportion
of patients who quit smoking in primary care settings.
Although 5A brief counseling treatment is effective, there
is a strong dose-response relationship between the
intensity of counseling and its effectiveness; more
frequent contact increases the odds of quitting [20].

Delivery of motivational messages and reminders via
SMS increased the awareness of patients and was
expected to improve patients’ compliance [21]. Excess
use of SMS reminders was relatively minor costs. In
addition, the health care provider can send messages in
many patients at once although they were spread in
several different areas. Besides, appropriate counseling
can reduce the anxiety of patients with COPD and
enhance quality of life [13], [22]. COPD patient’s
adherence to the therapy was crucial to assess the success
of therapy. Therefore, the study was conducted to know
the effect of SMS as a reminder and motivation as well as
pharmaceutical counseling “brief counseling” on the level
of compliance of COPD therapy in Pulmonary special
hospital in Bantul Yogyakarta.

Il. METHODS

This research used pre and post test with control group
design. There were 66 subject, 33 patients for each group.
The treatments groups received SMS and pharmaceutical
brief counseling, while the control group received
hospital standard care. Pharmaceutical brief counseling
used a “5A modification” technique. Brief counseling
outlined in 5A strategies were assess, advise, agree, assist
and arrange [21]. SMS contains a reminder and
motivation to take medication delivered every day.
Trained pharmacist did the SMS and brief counseling
while hospital pharmacist did hospital standard care. The
intervention protocol reviewed by expert panel from
Ahmad Dahlan University ethic committee.

Research was conducted in December 2014 to January
2015 in Pulmonary special hospital Bantul Yogyakarta.
Subjects were recruited by consecutive sampling method,
in which all the subjects that come in sequence and meet
the selection criteria included in the study. Inclusion
criteria were COPD patients and 18-80 years old. Doctors
at Pulmonary special Hospital Yogyakarta clinically
determined COPD patient diagnosis. Based on the criteria
COPD of GOLD [4], participants were patients who were
clinically diagnosed with COPD and FEV1 < 70 %.
Exclusion criteria were patients who were pregnancy,
deaf, illiterate, over 80 years old and not having a mobile
phone. The researcher explained the purpose and
background of the research to the subject. Patients had to
sign an agreement after receiving an explanation if the
patient understood and agreed to participate in this study.

Patient’s compliance was measured with Morisky
Medication Adherence Scale (MMAS) questionnaire [14],
[23]. MMAS questionnaire had been validated. MMAS
often used to assess compliance with the treatment of
patients with chronic diseases, such as COPD. The level
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of patient compliance measured before and after
intervention.

Proportion difference of demographic parameters were
analyzed with chi square test. Mean difference of MMAS
score were analyzed with Wilcoxon and Mann-Whitney,
as obtained data were not normally distributed.

Il. RESULT

A. Demographic Characteristics of Subject

There were 33 patients in the control and 33 patients in
intervention groups who met the inclusion criteria during
the period December 2014 - January 2015 in an
outpatient Pulmonary Special Hospital Yogyakarta. Table
| describes base line demographic characteristic of
subject. Base line characteristics of the subjects were
similar (p>0.05) in the two groups (Table I).

TABLE I.  THE BASE LINE OF DEMOGRAPHIC CHARACTERISTIC OF
SUBJECT IN OUTPATIENT PULMONARY SPECIAL HOSPITAL,

YOGYAKARTA
Patient’s Intervention P
characteristics Control Group Group
(n=33) % | (n=33) | % | Spearman
Gender
Male 22 66.7 30 90.9 0.82
Female 11 33.3 3 9.1
Age (year)
40-50 1 3.0 2 6.1 0.73
51-60 8 24.2 5 15.2
>60 24 72.7 26 78.8
Education
Low (Grammar 28 84.8 26 78.8 0.70
School — junior
High School)
Medium (High 2 6.1 7 21.2
School)
High (Degree) 3 9.1 0 0
History of
COPD
There is a 5 15.2 9 27.3 0.86
family history
There is no 28 84.8 24 72.7
family history
Job
Low ( not 29 87.9 29 87.9 0.434
working,
farmer, factory
worker)
High (official, 4 12.1 4 12.1
entrepreneur)
Smoking Status
Had smoked 15 455 23 69.7 0.004
Never smoked 18 54.4 10 30.3

Based on the Table I, the highest proportion of COPD
patients were male, each amounted to 22 patients (66.7%)
in the control group and 30 patients (90.9%) in the
intervention group. This was consistent with the
prevalence of COPD in the world; the number of male
patients with COPD is greater than female. The
prevalence of COPD based Survey 2004 was 13 out of
1,000 inhabitants [16]. It was also associated with a high
prevalence of smoking in men, where smoking was a risk
factor for COPD [2], [3], [7], [24]. Based on the review
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and meta- analysis, tobacco smoking has been shown to
be a contributing factor and the factor of the amplifier
COPD. Initially cigarette smoke irritates the epithelium
of bronchi and bronchioles, followed by an inflammatory
reaction. But over time due to exposure to cigarette
smoke that continually leads to changes in the structure of
bronchi and bronchiolus due to chronic inflammatory
reactions [1], [4], [7].

By age, there was an increasing trend in the COPD
patients over 60 years of age category. The majority of
subjects were geriatric patients, 72.2% in control group
and 78% in treatment group. This was in line with the
results of Mahawati’s study, where the highest proportion
of old people with COPD was in the age group above 60
years (74.8) with the proportion of 54.49% male and
18.32% female[5]. Due to aging, geriatric patients have
experienced a decline in physiological function.
respiratory system is one of the body's organ systems are
easily decreased function as a result of aging . There are
two reasons why COPD is more common in the geriatric,
(i) the occurrence of degenerative processes as a result
of aging and (ii) failure to take medication due to a
decline in memory function [6]. Poor drug compliance
plays a substantial part in the progressivity of asthma
disease that it’s finally become COPD [3]. Studies of
elderly patients have shown that majority of elderly do
not take the drugs prescribed and make errors in their
medication [3]. Mostly elderly patients do not understand
their asthma drug regimens. More than one-third of
elderly patients the resulting errors actively endanger
their health [3], [4].

Based on the level of education, the majority of the
control group and the intervention group were poorly
educated (elementary and secondary). subjects with low
education in the control group was 84.8 % and in the
treatment group was 78.8 % . The results of this study
were appropriate or consistent with previous studies [24].
In accordance with the level of education the majority of
people’s jobs were low (no work, workers, and farmers).
The job as farmers’ closely associated with allergy and
bronchial hyperactivities, where workers worked in a
dusty environment and harmful exposure to pesticides.
Chemicals pesticides also affect the nervous system and
are more at risk of developing of COPD. Another risk
factor also associated with COPD in farmers is smoking.
WHO (2010) report showed that by occupation, the most
prevalence of smokers was fishermen/farmers or laborers,
followed by self-employed and employees [2], [7], [24].

This study assessed the characteristics of smoking
habit and family history in the diagnosis of COPD. In the
control group there were 15 patients (45.5%) and 23
patients (69.7%) in the intervention group who previously
had a habit of smoking but had stopped. As for family
history in the intervention and control group, subjects
who had no family history dominated group. This means
that anyone can be at risk for COPD even though there is
no history in the family.

B. Patient’s Compliance in Pre and Post Intervention

Oral brief counseling and SMS reminder improve
patient’s knowledge about COPD disease and motivate
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patients to grow awareness for adherence. Medication
reminder system in previous study showed that it was one
of effective method to improve patient compliance.
Combination of reminder system and education &
motivation provided benefits to patients to adhere to
treatment [23].

In COPD patients, compliance with drug therapy is a
crucial point to realize the goal of therapy. Treatment
failure in patients with COPD in general is because of
disobedience patients. Table Il shows the level of COPD
patient compliance in outpatient pulmonary special
hospital Yogyakarta.

TABLE Il. THE LEVEL OF COPD PATIENT’S COMPLIANCE AT THE PRE
AND POST INTERVENTION IN OUTPATIENT SPECIAL PULMONARY
HOSPITAL, YOGYAKARTA

Level of Compliance total
Group Low Medium High
n n n n
Pre
Intervention 11 7 15 33
Control 6 9 18 33
Total 17 16 33 66
Post
Intervention 1 3 29 33
Control 4 9 20 33
Total 5 12 49 66

Based on the Table Il, from the total number of 66
COPD patients, there was a positive change in the post-
study comparison to the pre study. In the pre group the
low compliance subjects were 17 patients, while in the
post study there were 5 patients. The intervention has
reduced number of the low compliance level subject.
While the intermediates level of compliance with the total
subject of 16 patients in pre to 12 patients in post, while
at the high level of adherence total number of 33 patients
to 49 patients. This shows that the treatment given can
improve medication adherence in patients with COPD.

Many studies on the treatment that aims to improve
compliance were developed. In addition, the role of
health professionals (especially pharmacists) was needed
in the process of determining patient treatment options.
The pharmacists counseling increase patient’s knowledge
and understanding about the COPD. The COPD disease
cannot return to normal. Irregular drug consumption can
cause recurrence or complications that may worsen the
patient's condition [21], [22], [24].

C. MMAS Score in Pre and Post Intervention

MMAS often used to assess patient compliance to take
the drug treatment of patients with chronic diseases, such
as COPD. The effect of brief counseling combination
with reminder and motivation SMS intervention to
MMAS score were observed in the control group and the
intervention group at the first visit (pre) and the second
visit (post). Table Il describes the effect of brief
counseling combination with reminder & motivation
SMS intervention to the MMAS score at the first visit
(pre) and the second visit (post).

Normality test showed that the data of control and
intervention groups were not normally distributed so that
a non-parametric test was done, namely Wilcoxon test to
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determine differences in the level of compliance at the
first visit (pre) and the second visit (post) and the Mann-
Whitney test to know the difference of compliance rate
between intervention and control groups.

TABLE IIl. MEAN OF MMAS SCORE IN PRE AND POST INTERVENTION
OF COPD PATIENT IN OUTPATIENT SPECIAL PULMONARY HOSPITAL,

YOGYAKARTA
Group Pre Post pl p2 p3
Control 16440.78 | 126071 | 0.31® | 0.05 | 0.03*
(n=33)
Intervention | 1.5640.89 | 1.15+0.44 | 0.00*®
(n=33)

Explanation: p1=(a) significance of pre and post control group, (b)
significance of pre and post treatment group; p2 = significance of pre
control with pretreatment; p3 = significance of post control with post

treatment

The results of assessments of COPD patient’s
compliance grade of intervention group at the first visit
(pre) and the second visit (post) showed the results of p =
0.000 (<0.05). The result indicated that the grade of
compliance of patients with COPD at the first visit (pre)
with a second visit (post) in the intervention group had
significant difference. Whereas in the control group it
showed the results of p = 0.306 (> 0.05), indicating that
in the control group there was no significant difference
between pre and post.

The result of the research was in line with that shown
by Muliyanti (2014) in which the brief counseling and
provision of SMS as a reminder and motivation given by
pharmacists can positively improve diabetic with
hypertension patient’s medication adherence of outpatient
in internal disease polyclinic of public district Hospital
period from April to June, 2014 [19], [22], [25]. Brief
counseling has been shown as the effective method to
improve patient’s compliance [18], [19]. Brief counseling
by pharmacists proves effective in helping patients quit
smoking in Qatar [26].

Delivery of motivational messages and reminders via
SMS increased the awareness of patients and was
expected to improve patients’ compliance [20].

IV. CONCLUSIONS

Medication compliance in COPD outpatients in
Pulmonary Special Hospital Bantul Yogyakarta showed
that from 66 patients after a given intervention, 49
patients (72.2%) had a high level of compliance, 12
patients (18.2%) had a moderate compliance and 5
patients (7.6%) had a low compliance rate. MMAS
analysis results showed a significant difference p = 0.000
(<0.05) between before and after treatment. Whereas the
control group showed the results of p = 0.306 (> 0.05),
indicating that in the control group there was no
significant difference between pre and post. Thus, it can
be concluded that brief counseling combination with
remainder & motivation SMS intervention in patients
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with COPD was effectively enhance the patient's
medication compliance.
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