
467

Original Article
Journal of 
Health Science 
and Medical ResearchJHSMR

Contact: Nungruthai Sooksai, Ph.D.
Faculty of Pharmaceutical Sciences, Khon Kaen University, 
Mueang, Khon Kaen 40002, Thailand. 
E-mail: nunsoo@kku.ac.th

© 2021 JHSMR. Hosting by Prince of Songkla University. All rights reserved.   
This is an open access article under the CC BY-NC-ND license
(http://www.jhsmr.org/index.php/jhsmr/about/editorialPolicies#openAccessPolicy).

Effect of Pharmacy Counseling on Readmissions in Patients with 

Acute Exacerbations of COPD: A Randomized Controlled Trial

Narachai Prasungriyo, B.Pharm., Nungruthai Sooksai, Ph.D.

Faculty of Pharmaceutical Sciences, Khon Kaen University, Mueang, Khon Kaen 40002, Thailand.

Received 12 October 2020 l Revised 1 December 2020 l Accepted 3 December 2020 l Published online 28 April 2021

Abstract:
Objective: To investigate the effects of pharmacy counseling on clinical and economic outcomes in acute exacerbations 
of chronic obstructive pulmonary disease (AECOPD) patients.
Material and Methods: The outcomes consisted of 28-day hospital readmissions related to AECOPD, direct costs, 
medication adherence calculated by proportion of days covered (PDC), and health-related quality of life (HRQoL) 
measured by chronic obstructive pulmonary disease assessment test (CAT). The data derived from the intervention 
group, for which pharmacy counseling was provided, was compared with that obtained from the control group provided 
with usual pharmaceutical care. The study also drew comparisons between the PDC and CAT scores of pre- and post-
intervention periods.
Results: Forty-four patients (23 intervention and 21 control) were included in the analysis. There were no significant 
differences in the readmission rate (13% vs 19%, p-value>0.050), nor the number of readmitted patients (3 vs 3, p-value 
>0.050). A decrease in direct costs did not reach statistical significance (p-value>0.050). In addition, no difference 
between the PDC scores was found (96.67 vs 100.00, p-value>0.050). Intervention patients obtained significantly lower 
CAT scores than the control patients did (9 vs 19, p-value<0.050). Compared with the pre-intervention period, PDC 
scores were identical; however, CAT scores measured during the post-intervention period were significantly different.
Conclusion: Pharmacy counseling for AECOPD patients could enhance HRQoL. Drug therapy and pulmonary rehabilitation 
may cause such improvement. Further work, which has adequate participants, is required to detect a significant difference 
in readmissions between the two groups.
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Introduction
 It is acknowledged that chronic obstructive pulmonary 

disease (COPD) significantly affects the health of people 

all over the world. When the World Health Organization 

made a forward projection of diseases predicted to be 

the leading causes of death in 2030, COPD ranked third, 

after ischemic heart disease and cerebrovascular disease, 

respectively.1 As an economic issue, COPD places a large 

financial burden on the healthcare system. There is evidence 

that hospital admission rates related to exacerbations of 

COPD have a major influence on direct costs.2 Almost half 

of the healthcare costs for COPD patients correlate with 

hospitalizations.3 The increase in direct costs may directly 

relate to the frequency of COPD exacerbations and the 

severity of the disease. Similarly, the utilization of health 

care resources expressed as hospitalization rates aligns with 

the severity of COPD and its history of acute exacerbations 

of COPD (AECOPD).4

 In addition to the economic impact, COPD can 

significantly affect health-related quality of life (HRQoL).5 

There is significant impairment of HRQoL of COPD patients, 

no matter how their health status is.6 Compared to patients 

suffering from less than 3 exacerbations per year, patients 

suffering from more frequent exacerbations have a poorer 

HRQoL.7 The disease restrains patients from spending time 

with other people, and enjoying themselves in avocations. 

Addionally, by the same token, they appear frustrated with 

the lack of their ability to do what they want.5 In regard 

to disease management programs, many approaches 

have been developed to improve HRQoL in patients with 

COPD. To date; however, it is difficult to draw any firm 

conclusions for which intervention is the most efficacious 

in the enhancement of HRQoL.8

 A large quantity of readmissions, due to COPD, 

increases the burden of the disease in addition to hospital 

admissions.9 The differences in hospital readmission rates 

differ by countries; for example, in Taiwan the rate is almost 

17.0%, but this rate is even higher in other countries. The 

percentage of readmissions rises to 20.0% in London, to 

22.0% in the United States, to 24.5% in Scotland and up 

to 25.0% in Australia.10,11 

 As a result of the excess of 30-day readmissions, 

COPD has been included in the Hospital Readmission 

Reduction Program in the United States since 2014.12 Myers 

et al.13 analyzed the data of 904 hospitals to determine the 

effect of the implementation of such a program. Compared 

to the pre-implementation period, COPD readmissions 

during the post-implementation period significantly declined 

by 0.5% [95% confident interval (CI), -0.93 to -0.12, 

p-value=0.020]. From this evidence, it is deduced that 

readmissions related to COPD may be preventable.

 Much research in the field of pharmaceutical care 

has utilized pharmacist-led interventions for the purpose 

of decreasing the number of hospitalizations associated 

with COPD. Nevertheless, such studies have recruited only 

outpatients.14–16 As regards other work choosing hospitalized 

patients having a high chance of being readmitted to the 

hospital as study participants, no significant differences in 

hospital readmissions between the two groups have been 

evident in several studies.17–20 However, a reduction in the 

number of readmissions was found in the studies for which 

pre-discharge counseling and medication reconciliation 

were employed.21,22 It is concluded that patient care by 

a pharmacist could improve clinical outcomes. Although, 

readmission rates have been reduced significantly, because 

of pharmacy interventions, reducing readmissions and direct 

costs in hospitalized patients suffering from AECOPD has 

received scant attention in research into pharmaceutical 

care.

 The electronic database provided by Wichianburi 

Hospital, in Thailand indicates that AECOPD ranked as 

one of the main causes of hospital admissions in 2016. 

Furthermore, it was recognized as the first- and sixth-

ranking cause of hospital admissions in both male and 
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female medical wards, respectively. Related to the economic 

aspect, this condition resulted in nearly 7 million Thai baht 

in direct costs. Research focusing on the issue of the 

financial ruin of the healthcare system has indicated that 

AECOPD was one of the three conditions that incurred 

financial losses;23 thus, to prevent further loss, it is important 

to prevent inpatients diagnosed with AECOPD from being 

re-hospitalized.

 In light of the dramatic increase in the readmission 

rate, the primary objective of this randomized controlled 

trial was to reduce AECOPD-related readmissions, utilizing 

pharmacy counseling as the intervention. The secondary 

objectives were to reduce direct costs, maximize medication 

adherence, and improve HRQoL. This study not only 

compared these variables between the two groups but also 

analyzed the data on medication adherence and HRQoL 

collected during pre- and post-intervention periods.

Material and Methods
 This study was a randomized, single-blind, controlled 

trial conducted at Wichianburi Hospital in Wichianburi district, 

Phetchabun province, between July 1, 2018 and December 

31, 2019. Ethical approval for this study was obtained 

from the Institutional Review Board, Khon Kaen University 

(HE612189). A list of the COPD patients who had been 

admitted to the hospital with AECOPD in 2016 and 2017 

was drawn from the hospital database, and randomization 

was performed afterwards by using SPSS software (version 

23). Patients were blinded to the group to which they were 

assigned. Participants who were randomly allocated to 

the intervention group were afforded pharmacy counseling 

and usual pharmaceutical care, whereas those randomly 

allocated to the control group were provided only usual 

pharmaceutical care. The researcher offered incentives 

amounting to 200 Baht, so as to encourage patients in both 

groups to engage in the study. Additionally, participation 

in the study was expected to ease their transportation 

cost burdens. Each participant received a payment on the 

day of data collection. Data collection and the provision 

of pharmacy counseling were initiated when they were 

hospitalized for AECOPD during the study period.

 Patients diagnosed with COPD were chosen to 

participate in the study if they were 20 years of age or 

over; they were admitted to either male or female medical 

wards or to the emergency room (ER) with AECOPD 

during the study period, had a history of AECOPD-related 

readmissions, had at least one medication history of COPD 

treatment, and were able to impart information about their 

medications, either by themselves or via their caregiver. 

Patients who were hospitalized for respiratory failure in the 

intensive care unit (ICU) or were unable to communicate 

in Thai were excluded from the study.

 The estimated sample size was based on a piece 

of published data.21 The statistically significant difference 

between the two groups, in the number of readmitted 

patients, was drawn from the interventions that included 

pre-discharge pharmacist counseling. To decrease the 

readmission rate by approximately 70.0%, it was determined 

that a sample size of 50 patients in each group needed to 

achieve a 5.0% significance level and 80.0% power.

 All patients who granted consent were tagged as 

eligible subjects via a pop-up in the hospital program. 

Whenever they were admitted to the hospital or underwent 

AECOPD treatment at the ER, pharmacists would recognize 

them after entering their hospital number. The demographic 

and medication data were derived from the electronic 

medical record. For inpatients, the relevant information 

was gathered at their bedside, whereas for outpatients the 

information was collected at the counseling room.

 For the primary outcomes, the number of hospital 

readmissions and readmitted patients was recorded, if 

AECOPD-related readmissions happened within 28 days 

of discharge. The secondary outcomes were comprised of 

direct costs, adherence scores, and HRQoL scores. Direct 
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costs are those directly attributable to inpatient care, which 

included: nursing services, hospital bed services, drugs, 

medical supplies, laboratory investigation and pathology, 

and diagnostic imaging. Such costs would be analyzed 

if patients discharged from the hospital were readmitted 

due to AECOPD within 28 days. Data on medication-

taking behavior and HRQoL was collected at two different 

points. The participants’ adherence was measured over a 

90-day period before admission (pre-proportion of days 

covered scores) and after discharge (post-PDC scores). 

An inhaler, containing salmeterol and fluticasone; which is 

a combination of inhaled corticosteroids and long-acting 

beta2-agonists (ICS/LABA), was used as a proxy for 

assessing medication adherence. Patients were asked to 

complete a questionnaire about the impact of COPD once 

they became stable after undergoing medical treatment 

(pre-chronic obstructive pulmonary disease assessment 

test scores) and when they came to the hospital on follow-

up visits scheduled in the next month following discharge 

(post-CAT scores).

  The research pharmacist afforded intervention 

patients a one-time counseling session. The time spent on 

the counseling process was restricted to 30-45 minutes. The 

content of the pharmacy counseling included the following: 

(1) basic knowledge of COPD, including pathophysiology 

and risk factors in the development of the disease, (2) the 

health consequences of smoking cigarettes, (3) a review 

of the technique for using inhalers, (4) the importance of 

medication adherence, (5) self-management and lifestyle 

modification, and (6) breathing exercises. To ensure that 

the patients retained the provided information the teach-

back or show-me technique was used. The patients were 

also encouraged to ask for further information after the 

counseling session. Furthermore, printed material containing 

succinct information regarding the disease, medications, 

and instructions on using the inhalers was made available 

to intervention patients. After the intervention patients were 

discharged, all were contacted by phone to investigate any 

adverse events and rectify any mistakes in taking of their 

medications. They were also informed that they should 

come to the hospital on their appointment date.

 Together with medication dispensing, hospital 

pharmacists provided medication reconciliation at admission 

and discharge to both groups; this procedure was routinely 

performed for every patient.

 PDC24 is one of the most well-known tools for 

assessing medication adherence based on dispensing 

data. The figure is calculated by dividing the total number 

of days’ supply dispensed by the number of days during an 

observation period. The result is then multiplied by 100, and 

the ratio is converted to a percentage. A threshold of 80.0% 

is generally referred to as optimal adherence. This study 

utilized an inhaler containing salmeterol and fluticasone as 

the medication for estimating participants’ adherence level.

 For this study, the COPD assessment test (CAT)25 

was used to explore the impact of COPD on health status. 

The assessment of cough, sputum, dyspnea, and chest 

tightness; collectively known as ‘COPD symptoms’, is 

performed globally using eight questionnaire items. This 

questionnaire uses a 5-point Likert scale to measure the 

extent to which these symptoms affect quality of life. CAT 

scores range from 0 to 40, with higher scores indicating 

that patients were more severely affected by the disease. 

The CAT questionnaire was first administered when the 

patients either stayed in the hospital or visited the ER 

during the study period. For the completion of the second 

questionnaire, the patients had to attend the outpatient 

COPD clinic after discharge.

 To compare the number of hospital readmissions 

within 28 days of discharge and the number of readmitted 

patients between the two groups, the chi-square test (X2) 

was used. It was also utilized as statistics for analyzing 
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gender and smoking status. The continuous parametric age 

of patients and the CAT scores, which were collected at 

their first visits and were normally distributed, were analyzed 

by the independent-samples t-test. Other variables, on 

which data were not normally distributed, were assessed 

by nonparametric statistics. The Mann-Whitney U-test was 

used for comparing the median of hospital readmissions, 

direct costs, the number of medications prescribed for the 

conditions of each patient prior to admission, peak expiratory 

flow rate (PEFR), CAT scores collected at the participants’ 

second visits, and PDC scores. The PDC and CAT scores 

before and after providing the intervention (the pre- and 

post-intervention periods) were compared, and analyzed 

using the Wilcoxon signed-rank test: statistical significance 

was accepted at p-value<0.050.

Results
 A retrospective search for eligible patients in the 

hospital database was conducted before the recruitment 

of participants. The results revealed that 222 patients had 

a history of hospitalization for AECOPD, between 2016 

and 2017. COPD readmission; however, was found in 108 

out of these. They were then randomly divided into two 

equal-sized groups: 54 participants were categorized as 

the intervention group, and the remaining participants were 

classified as the control group. Throughout the study period, 

individuals admitted to the hospital suffering from AECOPD 

accounted for 43.0% of patients giving their consent to the 

study (25 intervention and 21 control). Nevertheless, two 

cases in the intervention group were excluded from data 

analysis: one of them no longer took COPD medications; 

thereby being unable to be assessed for medication 

adherence, and the other was unable to be contacted for 

several months. Ultimately, 23 intervention and 21 control 

patients were included in the analysis (Figure 1).

 The baseline characteristics of the intervention   

group were the same as those of the control group. Elderly 

men constituted nearly 100.0% of the patients in this study. 

Each group had only one patient who was an active smoker. 

There was a slight difference in PEFR between the two 

groups. More than half of the patients had other diseases 

in addition to COPD. The most common comorbid condition 

reported by the subjects was hypertension (43.1%), followed 

by benign prostate hyperplasia (17.7%) and dyslipidemia 

(15.7%). The number of prescription medicines and the 

number of patients hospitalized after AECOPD earlier in the 

year were extremely similar in the intervention and control 

groups (Table 1).

 This study intended primarily to decrease 28-day 

hospital readmissions among patients with AECOPD. During 

the study period, there were three patients in both groups 

re-hospitalized with AECOPD within 28 days of discharge; 

whereby, the data on hospital readmissions derived from 

them was included in the analysis. As shown in Table 2, 

no significant difference in the readmission rate between 

the two groups was evident; although, the number of 

readmissions in the intervention group was less than that 

of the control group (p-value>0.050).  Evidently, there was 

an equal number of readmitted patients in both groups. 

Therefore, Fisher exact test did not show a significant 

difference in the number of patients who were readmitted 

to the hospital (p-value>0.050).

 The control group had 21 more days of hospital 

stay than the intervention group. Although the length of 

stay in the hospital was noticeably different between these 

groups, the result was statistically insignificant (p-value> 

0.050). The comparison of direct costs of inpatient care 

was included in the secondary endpoints. Such costs, in 

the control group, were almost nine times as high as those 

in the intervention group. However, this result did not reach 

statistical significance.
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Figure 1 Flow chart showing the number of patients in each stage of the study

ED=emergency department, COPD=chronic obstructive pulmonary disease
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Table 1 Baseline characteristics of patients

Characteristics
Control group
(n=21)

Intervention group
(n=23) p-value

Age (mean, S.D.) 69.65 (7.901) 69.14 (10.489) 0.856*
Male (n, %) 19 (90.5) 22 (95.7) 0.599†

Smoking (n, %) 1 (4.8) 1 (4.4) 1.000†

PEFR (median, IQR) 250 (200.00-300.00) 300 (230.00-350.00) 0.193‡

The number of medications (median, IQR) 6.0 (6.00-8.00) 6.0 (5.00-8.00) 0.801‡

Comorbidities (n, %) 16 (76.2) 15 (65.2) 0.426†

One-year previous hospitalizations (n, %) 12 (57.1) 15 (65.2) 0.583†

*Independent-samples t-test, † X2 test, ‡ Mann-Whitney U-test
S.D.=standard deviation, PEFR=peak expiratory flow rate, IQR=interquartile range

Table 2 Comparison of hospital readmissions, readmitted patients, direct costs, pre-PDC and CAT scores, and post-PDC 

 and CAT scores

Variables
Control group
(n=21)

Intervention group
(n=23) p-value

Hospital readmissions (n, %) 4 (19.0) 3 (13.0) 0.859†

Readmitted patients (n) 3 3 1.000*
Direct costs (Baht) 206,827 23,640 0.829†

Pre-PDC scores (median, IQR) 100.00 (98.36-100.00) 100.00 (71.11-100.00) 0.206†

Post-PDC scores (median, IQR) 96.67 (67.78-100.00) 100.00 (88.89-100.00) 0.217†

Pre-CAT scores (mean, S.D.) 14.24 (6.33) 15.87 (8.22) 0.468‡

Post-CAT scores (median, IQR) 19.00 (13.00-24.50) 9.00 (3.00-12.00) 0.000†

† Mann-Whitney U-test, *Fisher Exact test, ‡ Independent-samples t-test
PDC=proportion of days covered, IQR=interquartile range, CAT=COPD assessment test, S.D.=standard deviation

 Further details about the length of stay and direct 

costs of each readmitted patients were demonstrated in 

Table 3. The results showed that the second and third 

control patients had a hospital stay for over 10 days. One 

of those was admitted to an ICU, due to AECOPD with 

respiratory failure for 10 days. They were then  transferred 

to the male medical ward (total 16 days). The other was 

readmitted to the female medical ward two times. Hence, 

the control group had much higher direct costs of inpatient 

care. For the intervention group, patients were readmitted 

to the male medical ward only.

 At baseline, participants who adhered to the 

medication accounted for 73.9% of all intervention patients. 

Likewise, over two-thirds of the control patients had high 

adherence scores (85.7%). The Mann-Whitney U-test 

revealed that the pre-PDC scores of the two groups were 

not significantly different (p-value>0.050). Correspondingly, 

no evidence was found for a significant difference in the 

post-PDC scores (p-value>0.050). 

 The independent-samples t-test was used to 

compare the mean of the pre-CAT scores, due to the 

normal data distribution. The t-test demonstrated that 
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the two groups had comparable scores (p-value>0.050). 

However, there was a significant difference between the two 

groups in the post-CAT scores; using the Mann-Whitney 

U-test (p-value<0.050).

 Not only were comparisons made between the two 

groups to determine whether pharmacy counseling could 

improve clinical and economic outcomes, but also this 

present study compared the PDC and CAT scores of the 

intervention group during the pre- and post-intervention 

periods. The results showed that there was no statistically 

significant difference in PDC scores (p-value>0.050; Table 

4). Regarding the other outcome, a substantial decline was 

noted in CAT scores measured in the post-intervention 

period (p-value<0.050; Figure 2).

Discussion
 The findings derived from this study both rejected and 

corroborated the hypotheses. It was found that pharmacy 

counseling failed to resolve the problem of excessive 

readmissions. Notwithstanding, it could raise HRQoL. 

 This study was designed to address the issue of 

hospital readmissions in patients suffering from COPD 

exacerbations, by the utilization of pharmacy counseling at 

bedside, which was not integrated into pharmaceutical care 

practices in the setting. After completing data analysis, this 

present study did not detect any evidence for reductions in 

the readmission rate nor the number of patients readmitted 

to the hospital. This might be attributed to a small sample 

size, which is recognized to be the main problem of the 

study. This result is in agreement with that of prior work. 

Laswell et al.20 conducted a pilot study, with the purpose 

of reducing readmissions and emergency department visits 

in COPD patients hospitalized after COPD attacks. The 

intervention group underwent patient counseling before 

discharge; whereas, matched retrospective patients referred 

to as the comparison group did not received the intervention. 

Table 4 Comparison between pre- and post-intervention period

Variables Pre-intervention Post-intervention p-value

PDC scores (median, IQR) 100 (71.11-100.00) 100 (88.89-100.00) 0.133*
CAT scores (median, IQR) 13 (10.00-23.00) 9.00 (3.00-12.00) 0.000*

*Wilcoxon signed-rank test
PDC=proportion of days covered, CAT=COPD assessment test, IQR=interquartile range

Table 3 Comparison between number of readmissions, length of stay, and direct costs

Readmitted patients
Control group Intervention group

Readmissions 
(n)

LOS
(days)

Costs
(Baht)

Readmissions 
(n)

LOS
(days)

Costs 
(Baht)

1 1 4 6,598 1 3 3,884
2 1 16 180,538 1 6 12,312
3 2 13 19,691 1 3 7,444

Total 4 33 206,827 3 12 23,640

LOS=length of stay
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They found that the rate of 30- and 90-day readmissions 

was statistically insignificant (p-value=1.000 and 0.589, 

respectively). 

 Many approaches have been applied to reduce 

healthcare utilization. Prieto-Centurion et al.26 conducted 

a review of research into interventions for reducing 

hospital readmissions due to AECOPD. A multicenter, 

randomized, controlled trial by Bourbeau et al.27, which 

was one of the studies selected for the review, launched 

a program designed to educate COPD patients about 

self-management. The study revealed that there was a 

35.0% decrease in the number of patients hospitalized after 

suffering from AECOPD during a follow-up period. This 

result implies that a self-management program would be 

an important element of patient counseling. This present 

study; therefore, provided concise recommendations on 

how to manage the symptoms of a COPD exacerbation.

 Previous studies have noted that pharmacist-led 

interventions have a positive effect on hospital admissions. 

Hence, providing a counseling program for COPD out-

patients could lower hospital admissions significantly.14,16,28 

In an investigation into medication reconciliation for and 

the counseling of older adult inpatients before hospital 

discharge, the result demonstrated that the number of 

readmitted patients was considerably decreased in compa-

rison with the control group.21

 In the literature, very little was found on the effect 

of pharmacist interventions on the direct costs of inpatient 

care. In a systematic review of studies on inpatient care 

by clinical pharmacists, the research on pharmacist 

Figure 2 Box plot of a comparison between pre-and post-intervention median scores of the intervention group, derived 

 from the CAT questionnaire. The p-value displayed at the top of the figure denotes a statistically significant 

 difference using the Wilcoxon signed-rank test. An outlier shows that the value of Case 23 is beyond 1.5 times 

 IQR.

p-value<0.050
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involvement in ward rounds demonstrates a significant 

decline in hospital charges.29 In the same way, a study by 

Gallagher et al.30 demonstrated that interventions conducted 

by pharmacists have a beneficial effect on cost avoidance.

 In the outcome of this study, pharmacy counseling 

dramatically reduced direct costs related to AECOPD, 

although the number of hospital readmissions in the two 

groups remained equal. The excessive direct costs of the 

control group were largely due to the fact that the patient 

was admitted to the intensive care unit and the internal 

medical ward for almost a month. This yield contradicts 

that of another study in which medication reconciliation 

was utilized. The average cost of hospital readmissions 

attributed to respiratory causes increased slightly when it 

was compared with the baseline.22 Therefore, it is evident 

that pharmacy counseling could be an intervention that 

when implemented reduces healthcare utilization; although 

no significant reduction in such costs was found when 

compared with the control group.

Medication adherence. 

 In real-world settings, COPD patients exhibit 

suboptimal adherence to inhaled medications, which is 

contrary to the findings of this study. Montes de Oca et al.31 

performed an observational, cross-sectional, multinational, 

multicenter study with the purpose of investigating the level 

of patient adherence. The percentage of patients presenting 

good adherence, assessed by the test of adherence to 

inhalers, was 54.1%, and when assessed by the 8-item 

Morisky Medication Adherence Scale (MMAS-8), was 

51.0%. Agh et al.32 conducted an observational, cross-

sectional study in which MMAS was employed to analyze 

the adherence pattern. They found that nearly 60.0% of 

patients were adherent to COPD medications. These results 

are consistent with the data derived from a systematic 

review of the research into adherence to COPD treatment. 

The findings from the evaluation of adherence based on 

the test of adherence to inhalers and MMAS-8 showed 

that adherent patients accounted for less than 50.0% of 

subjects.33

 Regarding adherence measures, PDC has been 

generally employed to analyzed prescription dispensing 

databases.24 This study involved this method to calculate 

medication adherence scores. The denominator of the 

calculation was three months in all cases. On the contrary, 

such a period of time differed from that of other work. Zhang 

et al.34 who did a calculation of PDC using 180 days as 

the follow-up period. Wu et al.35 calculated PDC based on 

the number of days medications dispensed for 30 and 180 

days. Bogart et al.36 performed an adherence calculation, 

for which 365 days were defined as the study period. 

Similarly, Cyr et al.37 and Barrecheguren et al.38 used the 

same interval for computing PDC. The results of the studies 

in which a 365-day period is used for the PDC calculation 

confirm that patients with COPD have low adherence to drug 

therapy. As a result, the duration for the PDC calculation 

should be extended to 365 days to identify the difference 

in adherence scores between the two groups. Moreover, 

although medication-taking behavior can be measured by 

several approaches, there are no ones that can be the gold 

standard. The appropriate adherence measures depend on 

the characteristics of patients and medications, the needs 

of clinicians and the purpose of each assessment tool. 

Choosing more than one measure could make the result 

be more accurate.

 Despite poor medication adherence among COPD 

patients in real-life events as mentioned above, this present 

study demonstrated that the difference in adherence scores 

between the two groups was statistically insignificant. 

However, it is assumed that pharmacy counseling might 

enhance medication-taking behavior as the number 

of intervention patients who were adherent to inhaled 

corticosteroids and long-acting beta2-agonists (ICS/LABA) 

was 1.4 times more than the control patients. 
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 In the present study, a comparison of the CAT 

scores of the intervention group with those of the control 

group showed an obvious difference in HRQoL between 

the two groups. Such a result suggests that pharmacy 

counseling may reduce the impact of COPD on patient 

health status. This agrees with earlier observations, in that 

there is a significant improvement in CAT scores after the 

implementation of integrated disease management39; 

another study by Khachi et al.40 also revealed the same 

result. 

 Furthermore, these findings corroborate the results 

of the previous work, in which the St. George's Respiratory 

Questionnaire (SGRQ) was utilized as an assessment of 

HRQoL. Khdour et al.14 conducted a study on the effects of  

a disease and medicine management program performed 

by a clinical pharmacist on the improvement of quality of 

patients’ lives. They reported that the SGRQ scores of 

intervention patients significantly improved compared to 

those of control patients. The result of the study corresponds 

with that of the study by Wei et al.16 The authors noticed 

that the intervention group exhibited a marked difference 

in the two subscales-symptom and impact-of the SGRQ 

questionnaire, compared to that of the control group.

 A study of the events at two points in time was 

conducted to confirm whether the intervention improved the 

medication adherence and health status of COPD patients. 

The findings are consistent with the results derived from the 

comparison between the intervention and the control groups. 

It is possible that pharmacy counseling could be an effective 

intervention for improving HRQoL for patients who have 

been hospitalized after AECOPD. Certain factors, such as 

medical care being provided by a physician and pulmonary 

rehabilitation being performed by a physical therapist, may 

have influenced the improvement of the patients’ health. 

 The difference in hospital readmissions, which was 

undetected, may have been due to a small sample size. 

This problem was regarded as the major limitation of this 

study. Future research, having substantial participants and 

being designed as a multi-center trial, should be undertaken 

to increase generalizability of the findings and detect a 

statistically significant difference in readmissions between 

the two groups. 

 All cases in the intervention group were provided 

with pharmacy counseling by the research pharmacist 

only one time. Nevertheless, there is a tendency for the 

effectiveness of the pharmacist intervention to decrease 

as time passes.14 Thus, it is important to provide the inter-

vention and follow up patients more than once. As regard 

to the primary outcome measure time frame, a 28-day 

duration may be insufficient to convincingly demonstrate 

the effect of pharmacy counseling upon hospital readmission 

reduction.

Conclusion
 This study was undertaken to cope with excessive 

AECOPD readmission rates. Although, pharmacy counseling 

was unsuccessful in reducing readmissions, which was 

the primary outcome, the intervention showed a dramatic 

improvement in HRQoL. Furthermore, this study revealed a 

reduction in direct costs, which was attributed to a decline in 

the length of hospital stay. Consequently, the incorporation 

of pharmacists into standard inpatient care would be a useful 

approach in mitigating the effects of COPD exacerbation 

on both clinical and economic outcomes.
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