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a b s t r a c t

Background: Asthma and chronic obstructive pulmonary disease are preventable and treatable chronic
airway diseases with high incidence and prevalence. Pharmacists and clinical pharmacy based phar-
maceutical care services have positive impact on therapy outcomes.
Objective: The aim of this study is to describe drug related problems in a cohort of patients with asthma
and chronic obstructive pulmonary disease and to assess interventions provided by the pharmacist to
address these problems in a community pharmacy. Method: Study population consisted of patients with
asthma and chronic obstructive pulmonary disease older than 18 years who visited the study pharmacy
during the pre-determined six-month period. The patients whose disease control states were “not fully
controlled” were included in our study for further steps. On the first interview, present and potential
drug related problems were addressed, interventions were provided. Follow-up interviews were held
one month and two months later than the first interview. Results: For the 44 patients with asthma, 59
drug-related problems and 134 causes for these problems were identified. Eighty-four interventions
were made to resolve the problems; and 54.2% of the problems were resolved. For the 37 patients with
chronic obstructive pulmonary disease, 60 drug-related problems and 128 causes for these problems
were identified. Ninety-five interventions were made to resolve the problems; and 63.3% of the problems
were resolved.
Conclusion: Pharmacists taking part in therapy and management of asthma and chronic obstructive
pulmonary disease can help patients be more educated about their disease and medications; and
improve disease control and therapy outcomes.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Asthma and chronic obstructive pulmonary disease (COPD)
cases are of growing concern worldwide and have become a sub-
stantial burden for healthcare systems [1]. Although effective drugs
and evidence-based guidelines have been developed, many factors
affect the success of therapy, such as the route of administration,
skill in using inhaler devices and medication adherence [2]. Pa-
tients with asthma and COPD aremainly treated with inhalers [3,4].
For many patients, proper use of inhalers is difficult. Several studies

have demonstrated that 50e80% of patients fail to use their inhaler
devices correctly [2,5e10]. Patients are often not aware that they
use their inhalers inadequately, and often overestimate their own
abilities [11]. Incorrect use of inhalers may lead to uncontrolled
disease states, unwanted side effects and higher treatment costs.
According to Fink and Rubin, $5e7 million are wasted annually in
the United States of America (USA) because of inhaler misuse [8].
National and international guidelines for asthma and COPD man-
agement state that inhalation technique should be assessed regu-
larly, and corrected if inadequate [3,4]. In light of these
recommendations, there is a need for studies exploring the effec-
tiveness and frequency of patient education, with appropriate
consideration for improving inhalation technique. The pharmacist's
role in asthma and COPD treatment includes evaluating therapy
results and benefits, referring to a physician when there are
worsening signs, giving patient education on disease and medica-
tions, evaluating all drugs used by patients, checking drug

* Corresponding author.
E-mail addresses: sule.rabus@marmara.edu.tr, sulerabus@yahoo.com

(S. Apikoglu-Rabus), gyesilyaprak@yahoo.com (G. Yesilyaprak), fvizzettin@hotmail.
com (F.V. Izzettin).

1 Permanent address: Marmara University, Faculty of Pharmacy, Clinical Phar-
macy Department, Tibbiye Cd. No: 49, Haydarpasa 34668, Istanbul, Turkey.

Contents lists available at ScienceDirect

Respiratory Medicine

journal homepage: www.elsevier .com/locate/rmed

http://dx.doi.org/10.1016/j.rmed.2016.10.006
0954-6111/© 2016 Elsevier Ltd. All rights reserved.

Respiratory Medicine 120 (2016) 109e115

mailto:sule.rabus@marmara.edu.tr
mailto:sulerabus@yahoo.com
mailto:gyesilyaprak@yahoo.com
mailto:fvizzettin@hotmail.com
mailto:fvizzettin@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rmed.2016.10.006&domain=pdf
www.sciencedirect.com/science/journal/09546111
www.elsevier.com/locate/rmed
http://dx.doi.org/10.1016/j.rmed.2016.10.006
http://dx.doi.org/10.1016/j.rmed.2016.10.006
http://dx.doi.org/10.1016/j.rmed.2016.10.006


interactions, providing interventions, monitoring inhaler use
technique, interviewing patients regarding medication adherence,
advising regular exercising, immunization and smoking cessation.
Recent studies demonstrated that pharmaceutical care services
improve drug adherence and health outcomes by focusing on
inhalation technique and patient education [11e24]. This may also
lead to enhanced disease awareness, changes in patients' beliefs
and attitudes towards treatment and improved self-efficacy and
control [25].

The aim of this study was to describe drug-related problems in a
cohort of Turkish patients with asthma and COPD who were not
fully controlled and assess the interventions provided by pharma-
cists to address these problems.

2. Material and methods

2.1. Ethical approval

Ethical approval was obtained from the Ethics Committee of
Marmara University, Institute of Health Sciences, prior to
commencement of this study.

2.2. Study population

All adult patients with asthma and COPD who visited the study
pharmacy (Hastaneler Pharmacy in Sivas, Turkey) for their pre-
scribed medicines during the pre-determined 6-month period (5th
September 2011e5thMarch 2012) were informed of the study. The
study population consisted of the patients who accepted to be
involved in the study and signed the informed consent form. The
exclusion criteria were being unable to communicate, being illit-
erate, having cognitive impairment and serious psychiatric condi-
tions. Also, participants who could not be contacted at 1 and 2
months following the first intervention visit were excluded from
the study.

2.3. Tools

Disease states were assessed by the Asthma Control Test (ACT)
[26] or the Clinical COPD Questionnaire (CCQ) [27]. Patients with
asthma with an ACT score <20 and patients with COPD with a CCQ
score �3 were considered to be “not fully controlled” and were
included in the further stages of the study.

Medications used by the patients were accessed through the
Social Security Institution Medula® Pharmacy Provision system
and/or from the prescription records of the patients. The medica-
tions already being used by the patients, as well as the duration
between the refills, were investigated.

TheMoriskyMedication Adherence Scale (MMAS) [28] was used
to assess the medication adherence of the patients at the initial
visit. The four-item MMAS consisted of the following questions:
“Do you ever forget to take your medicine?; Are you careless at
times about taking your medicine?; When you feel better do you
sometimes stop taking your medicine?; Sometimes if you feel
worse when you take the medicine, do you stop taking it?”. Each
question was scored as 0 for ‘yes’ and 1 for ‘no’. The total score
ranged from 0 (low adherence) to 4 (high adherence). A total score
of 4 indicated ‘high adherence with medication regimen’.

Drug-related problems (DRPs) were identified at the initial visit
using the Turkish version of the PCNE Classification scheme for
Drug-Related Problems v6.2. (http://www.pcne.org/upload/files/
11_PCNE_classification_V6-2.pdf). This instrument has four areas:
problems; causes; interventions; and outcome of intervention.
With its hierarchical design each area has its domains: problems (4
domains: treatment effectiveness; adverse reactions; treatment

costs; others); causes (8 domains: drug selection; drug form; dose
selection; treatment duration; drug use/administration process;
logistics; patient; other); interventions (5 domains: no interven-
tion; at prescriber level; at patient (or carer) level; at drug level;
other); and outcome of intervention (4 domains: outcome inter-
vention unknown; problem totally solved; problem partially
solved; problem not solved). For each problem identified, 1e3
causes can be applied, 1e3 interventions proposed and one
outcome is chosen during follow-up.

The following data were collected on the DRP-Registration
Form: demographic features (age, gender); number of drugs
taken; duration of the first visit; whether the problem is potential
or manifested; who identified the problem (patient, physician,
pharmacist); the type and cause(s) of the problem; interventions
provided to resolve the problem; and the outcomes of the
interventions.

Participants were requested to fill in the patient satisfaction
questionnaires to evaluate the service given by the pharmacist at
the end of the second month. This self-administered questionnaire
was developed by the authors for this study and was not piloted. It
consisted of seven questions on items listed in Table 7. The response
options for the Questions 1e6 were “Yes; No; or Uncertain”. The
seventh question had response options as “Physician; Pharmacist;
or Nurse”; this question might have more than one answer.

Other tools employed included smoking cessation leaflets for
patients with asthma and COPD, and written instructions for the
use of inhaler devices and inhaler demonstration aids.

2.4. Interventions

The reasons for non-adherence in participants with low medi-
cation adherence scores were further investigated. They were
asked detailed questions regarding their opinions and attitudes
toward the medications, and when and how they used the inhaler
devices. They were requested to demonstrate the application of the
inhaler device and the incorrect and/or missing steps were recor-
ded. The possibility or presence of drugedrug interactions and
smoking status were reviewed and recorded.

Interventions provided included those aimed at improvement of
adherence and inhaler use, ameliorating adverse effects, counseling
on medications and disease conditions as well as smoking cessa-
tion. Written and oral informationwas supplied to the patients and
the interventions were recorded.

The pharmacist contacted the patients face-to-face at the
pharmacy at 1 and 2months following the first intervention visit to
assess the outcome of the intervention. The initial visit, and the
subsequent visits took place at a private counseling area in the
pharmacy. The intervention was considered successful if the DRP
was totally solved. When there were several factors affecting the
outcome, and only some of them could be addressed, the problem
was considered partially solved. The problem was considered not
solved if the problem still existed.

2.5. Statistics

SPSS was used for all statistical analyses (v.11.5 SPSS Inc., Chi-
cago, IL, USA). Continuous variables were expressed as
mean ± standard deviation (SD), while the nominal and ordinal
variables were expressed as median (25e75 percentile), numbers
(n) and percentages (%), when appropriate.

3. Results

Seventy-two patients with asthma were interviewed at the
beginning of the study. Sixty (83.3%) patients were not fully
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