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Objective. To educate pharmacists and assess their knowledge of and ability to calculate the Drug
Burden Index (DBI) using a continuing professional development (CPD) intervention.
Methods. The intervention included designing education surrounding the DBI and its application in
practice and assessing knowledge in the form of a CPD education article with four multiple-choice
questions (MCQs). Deidentified demographic data on participants were collected.
Results. Multiple-choice questions were completed by 2522 pharmacist participants: 97.9% of partic-
ipants successfully completed the CPD assessment (answered three or four MCQs correctly), and
76.5% of participants achieved a perfect score (answered four MCQs correctly). The question that
required calculation of the DBI for a fictional patient was answered correctly least often (81.8%).
Conclusion. Pharmacist participants had good knowledge of using DBI in practice; difficulty was
observed in calculating the DBI for a hypothetical patient. This CPD intervention provided a practical
medium for educating and assessing pharmacists’ knowledge of the DBI.

Keywords: Drug Burden Index, continuing professional development, pharmacists, education, older adults,
polypharmacy

INTRODUCTION
Aging is associatedwith an increase inmultiple chronic

diseases, polypharmacy and adverse drug events.1,2 In par-
ticular inappropriate use of anticholinergic and sedative
medications may contribute to poor clinical outcomes in
older adults.3 Pharmacists play an important role inmedica-
tion management and clinical pharmacist interventions can
reduce unplanned hospital admissions.4 In Australia, con-
sultant pharmacists can conduct home medicine reviews
(HMRs), a government-funded community-based collabo-
rative service provided by general practitioners and pharma-
cists. During an HMR, a patient’s medications are reviewed
to ensure their optimal use.5 Recommendations pro-
vided by a pharmacist during the medication review

are evidence-based and improveoutcomes such as adherence
and reduction in the number of falls among older adults.6-8

The Drug Burden Index (DBI) is a pharmacological
riskassessment tool thatmeasures a patient’s total exposure
to medications with anticholinergic and sedative proper-
ties.9 A higher DBI is associated independently with hos-
pitalization, frailty, falls, mortality, and impairments in
function necessary for independent living in older adults.10

The DBI is a valuable clinical tool in practice that opti-
mizes health outcomes through reducing anticholinergic
and sedative exposure in older adults.11 Two retrospective
analyses identified a significant reduction in DBI expo-
sure for patients following recommendations provided by
a consultant pharmacist’s medication review.12,13 How-
ever, evidence on recommendations regarding changes to
sedative and anticholinergic medications and their impact
onhealthoutcomes inolder adults is limited.14,15Therefore,
training health care practitioners, especially pharmacists, is
necessary to translate this tool into clinical practice.

In Australia, since the establishment of the Austra-
lian Health Practitioner Regulation Agency (AHPRA) in

Corresponding Author: Lisa Kouladjian, Departments of
Clinical Pharmacology and Aged Care, Level 12, Kolling
Building, Royal North Shore Hospital, Reserve Road, St.
Leonards, New South Wales, Australia 2065. Tel: 161-2-
9926-4934. Fax: 161-2-9926-4053. E-mail: lisa.
kouladjian@sydney.edu.au

American Journal of Pharmaceutical Education 2016; 80 (4) Article 63.

1

mailto:lisa.kouladjian@sydney.edu.au
mailto:lisa.kouladjian@sydney.edu.au


2010, pharmacists in all Australian jurisdictions have a
mandatory requirement to complete continuingprofessional
development (CPD) to meet state and federal licenses to
practice, comparable to continuing education (CE) in the
United States.16,17 The agency definesCPDas themeans by
which members of the profession continue to improve and
broaden their knowledge, expertise, and competence,
and develop personal and professional qualities through-
out their professional lives.18 In Australia, CPD is self-
directed, practitioner-centered, and emphasizes prac-
tice-based learning, while CE is one component of the
CPDmodel.19 ThismakesCPD education an appropriate
avenue for implementation and translation of research
tools into practice. Most pharmacists prefer educational
resources that are easily accessible at convenient times.20

The improvement in pharmacists’ professional practice is
dependent on the form of CPD they undertake. For in-
stance, CPD delivered as multi-interventional educational
meetings can improveprofessional practice andhealth care
outcomes for patients, but may not be effective for chang-
ing complex behaviors.21 In contrast, printed educational
materialmay have a small beneficial effect on professional
practice outcomes, though little is known about its impact
on patient outcomes or behavioral change.22 Targeted ed-
ucational interventions improve evidence-based practice
skills and knowledge.23

An interventional study using CPD education to in-
vestigate pharmacists’ knowledge and application of the
DBI as a clinical risk assessment tool in older adults has
not been conducted previously. The objectives of this
study were to: (1) educate pharmacists and assess their
knowledge of and ability to calculate the DBI to optimize
medications for older adults, using a CPD education ar-
ticle; and (2) explore associations between pharmacist
participant demographics and assessment performance.

METHODS
The intervention included a CPD education article

published in Australian Pharmacist, the main profes-
sional journal of The Pharmaceutical Society of Australia
(PSA).24Articles in this journal are independently researched,
compiled by the PSA, and peer reviewed. At the time of
publication, there were 27 226 registered pharmacists
in Australia.25

The intervention article was designed to address the
issues identified by Grol et al as influencing the uptake
of evidence to practice: attributes of evidence, barriers,
and facilitators to changing practice and effectiveness
of dissemination and implementation strategies.26 The
intervention included topics surrounding the princi-
ples, evidence for, and application of the DBI in older
adults, and related topics such as polypharmacy and

deprescribing (the process of withdrawal of an inappro-
priate medication, supervised by a health care profes-
sional with the goal of managing polypharmacy and
improving outcomes), and was defined in the education
article in the context of implementing DBI in practice.27-29

The article included a fictional case study designed to elicit
discussion of actions and recommendations following a
HMR and to assess the calculation of DBI, to address
barriers, facilitators, and implementation.

Four multiple-choice questions (MCQs) were used
to measure knowledge and application of knowledge
pertaining to the DBI. These questions were reviewed
by the PSA and mapped to competency standards for
the pharmacy profession (Table 1). Responses to the
questions were entered by pharmacist participants
through a password-protected website (Pharmaceutical
Society of Australia, Deakin, ACT, Australia) and par-
ticipants were able to claim CPD credits for scoring
three or four out of four MCQs correctly. In this study,
a perfect score was defined as four correct responses out
of four MCQs.

Ethical approval was obtained from the Northern
Sydney Local Health District and the University of
Sydney Human Research Ethics Committees to collect
deidentified information relating to the pharmacist
participants who answered the MCQs. Data were col-
lected over two months (March to May 2013) and in-
cluded participant demographics (eg, age, gender),
suburb/district of practice, main field of pharmacy
practice (eg, community, hospital consultancy, other),
pharmacist consultant status, and responses to the MCQs.
Suburb/district of practicewas defined using the Pharmacy
Access/Remoteness Index of Australia (PhARIA), which
is designed to provide a comprehensive, standardized
measurement of the physical and professional remote-
ness of pharmacies throughout Australia.30 The PhARIA
categories are divided into a six classifications: highly
accessible, accessible group A and B, moderately acces-
sible, remote, and very remote. A consultant pharmacist
is formally trained and annually accredited to conduct
medication management reviews, such as HMR.

Descriptive characteristics were summarized using
means, standard deviations (SD), and proportions. Multi-
variate logistic regression analyses were used to estimate
the odds ratios (OR) and 95% confidence interval (CI) to
investigate the associations between scoring of questions
(categorical) and demographic characteristics. In this
sample, scoring in questions was tested as a categorical
variable (pass: scoring 3 or 4 out of 4 vs fail: scoring 0, 1,
or 2 out of 4; nonperfect: scoring 0,1,2,3 vs perfect: scor-
ing 4 out of 4). Data were analyzed usingMicrosoft Excel
and SPSS, v21 (IBM, Armonk, NY).
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RESULTS
A sample of 2522 individuals completed the four

MCQs associatedwith the intervention article, which rep-
resented 9.3% of Australian registered pharmacists (or
;17% PSA members). The mean age (SD) of the partic-
ipants was 44 (15) years. Most participants were female
(57.5%), and 94.8% were qualified pharmacists, with the
majority practicing in the community (71.5%) (Table 2).
There was no significant difference between the study
sample and national population data on pharmacists for
age or gender. There was a significantly higher proportion
of participants in the sample from highly accessible sub-
urbs/districts of practice (p,0.05).

Nearly all participants (97.9%) passed (scored 3 or 4
out of 4), and76.5%achieved a perfect score (Table3). The
lowest scoring question was question 3 (calculation of the
DBI for patient case, 81.8%). There was no difference
between scoring correctly on the knowledge or application
questions (Figure 1). In the adjusted model, adjusting for
age, gender, consultancy status, and suburb/district of prac-
tice, there was no significant relationship between demo-
graphic characteristics and whether participants scored
a perfect vs nonperfect score, or whether participants
passed or failed (Table 4).

DISCUSSION
This is the first study to use CPD education as an

intervention to educate and assess pharmacists on the
clinical use of the DBI in older adults. Pharmacists dem-
onstrated good knowledge of the DBI, with the majority
of participants passing the CPD assessment, which con-
sisted of knowledge and application-based questions

(97.9%). Even though themajority of participants passed,
76.5% obtained a perfect score, which may be predomi-
nately explained by difficulty in calculating the DBI for
the hypothetical patient (81.8% of participants calculated
DBI correctly, Figure 1). This may limit the future appli-
cation of the research tool into clinical practice and to
overcome this, an electronic calculator may facilitate the
correct calculation of the DBI.31

The four questions were mapped to the National
Competency Standards Framework for Pharmacists in
Australia.32 For each domain of competence, Miller pro-
posed a framework that argues there are four levels at
which a medical learner should be assessed.33 Pharmacist
participants demonstrated good DBI knowledge, but par-
ticipants did not perform as well with questions assessing
performance (or “shows how” level) (Figure 1). This
highlights that this form of CPD assessment may be more
suited for assessing knowledge-based questions, while
performance-based questions would be best assessed per-
haps in face-to-face or online interactive forms of learning.

There were no demographic predictors of scoring for
CPD assessment although previous studies have observed
associations between gender, age, and desire to learn with
examination performance.34,35 The demographic data this
study captured were limited, which may have restricted
further analyses of covariates that could have predicted
scoring for a CPD assessment, such as attendance at ed-
ucational meetings.21

Our finding that CPD assessment in a peer-reviewed
journal is an appropriatemethod for educating pharmacists
is consistent with those of McNamara et al,36 in which
pharmacists in focus groups considered evidence-based

Table 1. The Four Questions, Learning Objectives, and Competency Standards Addressed by Completing the Continuing
Professional Development (CPD) Activity

Questions*
Learning
Objectives

Competency Standards
Addressed 32

Knowledge questions
1. Deprescribing includes identifying medications

to be ceased, substituted or reduced (T/F)
Describe polypharmacy or multiple

medications use and its impact on
older Australians

Deliver patient-centered care

2. The Drug Burden Index (DBI) is a prescribing
tool that takes into account a person’s exposure
to: (MCQ)

Discuss the concept of drug withdrawal
(or deprescribing) and applications
within pharmacy practice

Consider the appropriateness
of prescribed medications

Knowledge application questions
1. Calculate the total Drug Burden in Henry using the

values in the table. The DBI for Henry is: (MCQ)
Define the DBI

2. Which of the following does NOT need to be
considered when withdrawing benzodiazepine
use? (MCQ)

Use given parameters to calculate the
DBI in a sample patient case

*T/F5t rue/false; MCQ5multiple-choice questions. Intervention article was accredited by the Australian Pharmacy Council for up to 0.75 CPD
credits for correct completion of the questions (score of 3 or 4 out of 4 correct)
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education from reliable sources essential. In our study,
we used the CPD assessment method, which is carried
out by the practitioner over a period of time suited to
them. Self-paced learning activities satisfy the needs of
health care professional learning.37 Furthermore, struc-
tured journal continuing education articles with associated
examination is common practice, cost-effective (com-
pared with attending a conference), convenient, and has
the potential of reaching a large number of health profes-
sionals over a wide geographical area, as demonstrated by
our 17% response rate.38 Likewise, a CPD approach was
shown to implement practice changes identified in learning
activities.39

A strength of this study was that it included a large
population (9.3% of Australian registered pharmacists),
and the sample participating in the CPD activity was repre-
sentative of nationally registered pharmacists in terms of
age and gender.25 Therewas a strong theoretical framework
for the intervention article,24 which was written to address
three key points as outlined by Grol et al26 to change prac-
tice and implement evidence for patient care. Grol et al
further outlined that educational materials may be effective
if they are continuous and interactive, and CPD should be
built into patient care as clinical decision-support tools and
real-time, patient-specific reminders.

There were some limitations to our study. The accu-
racy and completeness of the datawere beyond the control
of the investigators, as an external database was used.
This resulted in missing data, which may have influenced
results of the regression analyses (age and gender data
missing for 238 (9%) and 84 (3%) participants, respec-
tively (Table 2). Selection bias may have also occurred as
pharmacists may have chosen to participate because they
were interested in the content and issues outlined in the
article, or because they thought that they had a knowledge
deficit in the area. Furthermore, we could not determine
whether the knowledge and understanding required to
answer the CPD questions correctly were derived from
the article or from other sources, making it difficult to
conclude the direct impact of the CPD intervention on
this area of pharmacy practice. Additionally, we could
not evaluate the effect of the CPD article on increasing
knowledge or long-term knowledge change, whichwould
be better established through a randomized study, similar
to the methodology used by Salter et al.40

Another limitation to this study was that the primary
outcome was knowledge and application, not change in
practice or patient outcomes. Tests of knowledge alone are
insufficient to properly assess translation of knowledge

Table 3. Summary of the Scoring for the Four Multiple-Choice
Questions

Characteristic Result

Score out of 4, Mean (SD) 3.74 (0.51)
Total no. participants who scored, n (%)

0 out of 4 3 (0.1)
1 out of 4 7 (0.3)
2 out of 4 44 (1.7)
3 out of 4 539 (21.4)
4 out of 4 (perfect score) 1929 (76.5)

Pass rate, n (%)* Pass: 2468 (97.9);
Fail: 54 (2.1)

*Score of three or four correct answers out of four questions was
considered a pass

Table 2. Summary of Demographic Characteristics of
Participants

Category n (%)

Age in years
Mean (SD) 43.9 (15.2)
Median (IQR, 25th and 75th

percentiles)
41 (26, 30 and 56)

Missing Data 238 (9.4)
Gender

Male 988 (39.2)
Female 1450 (57.5)
Missing Data 84 (3.3)

Primary Occupation
Pharmacist 2390 (94.8)
Pharmacist Intern 116 (4.6)
Pharmacy Student 16 (6.6)

Main Field of Pharmacy Practice
Community 1804 (71.5)
Hospital 103 (4.1)
Consultancy 38 (1.5)
Other – Pharmacy 58 (2.3)
Other – Nonpharmacy 11 (0.4)
Missing Data 508 (20.1)

Suburb/District of Practicea

Highly Accessible 2184 (86.6)
Accessible (Group A and B) 213 (8.4)
Moderately Accessible 50 (2.0)
Remote and Very Remote 43 (1.7)
Missing Data 32 (1.3)

Consultant by Australian State
or Territory
New South Wales 172 (38.7)
Victoria 116 (26.1)
Queensland 91 (20.5)
South Australia 27 (6.1)
Western Australia 4 (0.9)
Tasmania 23 (5.2)
Northern Territory 3 (0.7)
Australian Capital Territory 8 (1.8)

aUsing Pharmacy Access/Remoteness Index of Australia30
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and skills into practice.41 Education can be considered
part of a comprehensive risk management strategy to
overcome high-risk prescribing.42 Pharmacists who
previously participated in CPD reportedmore often that
their perceptions of pharmacy practice improved.43

Furthermore, printed education materials have a small
beneficial effect on practice outcomes.22 Our study was
one-dimensional (using one style of education), and
previous studies showed that multimethod, multiphased
CPD has potential for the greatest impact on practitioner
behavior.44,45

CONCLUSION
Continuing professional development educationwas

an easily accessible method for delivering education to

pharmacists on the use of the DBI for older adults. Phar-
macist participants demonstrated good knowledge and
understanding of the DBI, however this CPD intervention
method was not suited to assessing performance level of
competency. Future studiesmayuse thismethod as a com-
ponent of multimethod training for educating health care
professionals on translating DBI and other research into
practice, and ultimately in multi-interventional studies
that examine changes in patient outcomes.
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Figure 1. The number of correct responses for each question mapped to Miller’s triangle of clinical competence. Adapted from
Miller 1990.33
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