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ABSTRACT

Objectives The aim of this study was to increase the
knowledge level of community pharmacists in Croatia to
identify and resolve drug-related problems (DRPS).
Design Before/after survey study.

Setting University of Split School of Medicine.
Participants 115 community pharmacists from all over
the Croatia.

Interventions An interactive 3-day clinical pharmacy
workshop with the goal of increasing the knowledge
level of community pharmacists in Croatia to identify and
resolve DRPs in routine practice. Teaching methods were
based on interactive clinical case solving.

Outcome measure Change of the community
pharmacists’ knowledge based on preworkshop and
postworkshop evaluation. A survey-based clinical
knowledge measurement tool was used in order to
evaluate the efficacy of the workshop. The lowest possible
total score was 0 and the highest was 80. A higher survey
score indicates a higher level of clinical knowledge to
identify and resolve DRPs.

Results Participating pharmacists had significantly
higher postworkshop mean survey score (49.1+8.0) than
the preworkshop mean survey score (42.9+8.2), with
the mean score difference of 6.2 (95% Cl 4.3 0 8.1).
Furthermore, it was found that community pharmacists
significantly increased their survey scores, regardless of
their age.

Conclusions Interactive and case-based clinical
pharmacy workshop could be a valuable tool to increase
the knowledge of community pharmacists about
identification and management of DRPs in routine practice.
However, further studies are necessary to evaluate the
long-term knowledge maintenance and the improvement
in patients’ clinical outcomes.

INTRODUCTION

Drug-related problems (DRPs) represent
a public health problem, both in terms of
patient outcomes and healthcare expendi-
tures, as they can ultimately lead to drug-
related complications, such as drug-related
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Strengths and limitations of this study

» This study included 115 community pharmacists
from all over the country, and out of them 88 com-
pleted the survey both times, which is about 4% of
all community pharmacists in Croatia.

» Educational intervention was interactive and case
based, and a survey-based clinical knowledge mea-
surement tool was validated previously and suc-
cessfully used in Australia.

» Follow-up evaluations are needed in order to eval-
uate the long-term efficacy of the educational
intervention.

» The participation was voluntary and this could com-
promise the representativeness of the sample.

morbidity or mortality. Community pharma-
cists, as contributors to patient care, should
assess data concerning untoward effects of
drugs and be well skilled to recognise and
prevent these drug-related complications,
which result from unidentified or unre-
solved DRPs.' * The pharmaceutical care
concept, as one of the pillars of modern
pharmacy services, assumes clinical interven-
tions which lead to optimal health outcomes.
Identification, prevention or resolution of
DRPs improve patient’s health outcomes,
and therefore it should be integrated within
pharmaceutical care.”* However, community
pharmacists must have the extensive clin-
ical knowledge and the sufficient training in
order to identify and resolve DRPs. There-
fore, knowledge and training are important
prerequisites to efficiently provide pharma-
ceutical care.””

In our previous study, it was suggested
that the additional education of community
pharmacists in Croatia is associated with the
higher level of clinical knowledge to detect
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and resolve DRPs ($=0.272, p<().0()1).10 It was concluded
that the additional education could increase the commu-
nity pharmacists’ knowledge level and thus probably
make pharmaceutical care implementation more effec-
tive. Furthermore, using the same knowledge measure-
ment tool, it was found that community pharmacists from
Australia compared with the colleagues from Croatia
seem to have a higher level of clinical knowledge to detect
and resolve DRPs."' This finding indicated a general need
for the improvement in the knowledge level of commu-
nity pharmacists in Croatia. This was not an unexpected
finding, since clinical pharmacy and pharmaceutical care
models are still in the initial stages of development in
Croatia. First, Centre for Applied Pharmacy was estab-
lished at the University of Zagreb Faculty of Pharmacy
and Biochemistry in 2004. Afterwards, clinical pharmacy
was the first subject to be introduced to the revised phar-
macy curricula. Patient-oriented subjects such as phar-
macotherapy, communication skills, pharmacy practice
and pharmaceutical care were introduced between 2006
and 2009." At that time, University of Zagreb Faculty
of Pharmacy and Biochemistry was the only faculty for
education of pharmacists in Croatia. Consequently, the
majority of today’s practicing community pharmacists
did not attend courses on these disciplines as a part of
their graduate education due to the unavailability of such
courses. Furthermore, the most of available education for
licensed community pharmacists was aimed at promoting
the products and consequently was without significant
benefits to pharmacists” knowledge about DRPs.

Previously, Mestrovi¢ et al also identified that commu-
nity pharmacists in Croatia lack skills in the areas of
monitoring drug therapy, patient consultation and the
evaluation of outcomes, and that they believe they need
to complete supplemental educational programmes to be
able to efficiently provide pharmaceutical care."

Therefore, there seems to be a need for an addi-
tional education programme that could fill the gap in
community pharmacists’ knowledge about DRPs, and
presumably improve patients’ health outcomes. Highly
interactive and multifaceted learning methods, such as
workshops, are reported to be highly effective strategies
to improve knowledge, professional practice and health-
care outcomes.'*” Furthermore, continuing education
programmes in the form of an educational workshop have
shown to improve community pharmacists’ knowledge
and clinical skills in practice.” " 2" Hence, we planned
an educational intervention in the form of a workshop
with the goal of improving the clinical knowledge level of
community pharmacists in Croatia.

METHODS

Workshop setting

A 3-day clinical pharmacy workshop for community phar-
macists in Croatia was organised. Workshop was adver-
tised nationwide, with the help of Croatian Chamber
of Pharmacists and Croatian Pharmaceutical Society.

Table 1 Curriculum of the workshop

Teaching
hours (n)

Main teaching

Topic method

Pharmaceutical care in practice 1 Formal lectures

Rational pharmacotherapy and 1 Formal lectures

drug-related problems

Clinical pharmacy and 1 Formal lectures

evidence-based medicine

Routine laboratory tests 15 Clinical case solving
Food and drug interactions 1 Clinical case solving
Pharmacokinetic and 1 Clinical case solving

pharmacodynamic interactions
Hormone therapy 1.5 Clinical case solving

Psychotropic drugs and 15
antidepressants

Clinical case solving

Antimicrobial drugs 1.5 Clinical case solving
Rare diseases 1.5 Clinical case solving
Hypertension and 1 Clinical case solving

anticoagulants
Dyslipidaemia and diabetes 1 Clinical case solving

Narrow therapeutic index drugs 1.5 Clinical case solving

Medication errors 2 Clinical case solving
Priority assessment in 2 Clinical case solving
pharmacotherapy

Participation was voluntary and community pharmacists
from all over Croatia participated. The workshop lasted
for a total of 20 hours, and during that time various topics
in the area of clinical pharmacy and pharmacotherapy
were discussed, as shown in table 1.

The workshop was held in a lecture hall at University
of Split School of Medicine with the help of assistants
and pharmacy students. They supervised all partici-
pants during the workshop, and participants who did
not attend all sessions were considered to have dropped
out from the study. A pharmacist and a pharmacologist
were trainers who prepared and presented workshop
materials and discussions. Both trainers have appropriate
education and qualifications, for example, the pharma-
cist is a competency development manager and lecturer
of pharmaceutical care with a PhD and ambulatory care
specialisation from American College of Clinical Phar-
macy and the pharmacologist is a professor of pharma-
cology and clinical pharmacy at University of Split School
of Medicine. Furthermore, key elements of an effective
educational activity, like formal lectures and interactive
clinical case solving and exercises, were incorporated into
the programme. The workshop was designed to provide
a brief overview about each topic, but then clinical cases
were solved and discussed for the most of the workshop
time. Cases were prepared according to the clinical case
models available in the literature.”' * By lifting the letter
card, each participant had to answer for which of the
four statements in each case he thought was the most
correct. After all participants had revealed their answers,
discussion on each statement followed. Participants were
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also invited to present a few of their own cases from
routine practice. From 150 clinical cases, one of the
most important learning objectives was increasing the
knowledge through the identification and resolution of
DRPs in the presented cases. Other learning objectives
included developing skill of a decision-making process in
routine practice, priority assessment in pharmacotherapy
and general introduction to the concept of pharmaceu-
tical care.

Evaluation of the workshop efficacy

In order to assess the level of the clinical knowledge of
participating community pharmacists preworkshop and
postworkshop, we used a validated survey-based clinical
knowledge measurement tool developed by Williams et
al'' (online supplementary file 1, survey). Also, the same
tool was used in a cross-sectional study with the aim of
determining the clinical knowledge level of community
pharmacists in Croatia to identify, evaluate and resolve
DRPs, as it was previously reported.'” The survey was
structured on nine clinical cases with a total of 40 state-
ments. Clinical cases were based on scenarios that were
found to occur frequently in community pharmacies
in Australia. Each clinical case was supposed to assess
a pharmacist’s ability to identify, resolve and evaluate
a DRP. The survey was originally validated in Australia,
and only validation verification has been carried out in
Croatia. Since the same clinical cases with the same DRPs
can be routinely found in Croatian community pharmacy
practice, authors agreed that the survey was transferable
and appropriate for use in Croatia. Therefore, survey
was translated to Croatian, and afterwards to confirm the
validity of translation, the back translation from Croatian
to English was carried out by a fluent English speaker
and experienced biomedical scientist, blinded to the
study details and the original wording. The survey was
composed in a manner that all participants were asked to
read short case scenarios and select how relevant, likely or
appropriate they found each of the proposed statements
using a seven-point Likert scale. In the first three clinical
cases, each statement was about additional information
that would be relevant to acquire for that case, while the
next three cases consisted of statements which described
potential DRPs in each case and the final three cases
consisted of statements about possible recommendations
for the patients. Since the clinical cases were supposed
to assess pharmacists’ ability to manage DRPs, the type
of knowledge that was measured is mostly procedural
knowledge, as it includes decision-making and problem-
solving in routine practice. However, to be able to effec-
tively perform these procedures in practice, pharmacists’
procedural knowledge must be based on extensive declar-
ative knowledge.

All participating community pharmacists were invited
on-site to independently complete the survey twice: at the
beginning of the workshop and 3 days later at the end of
the last session of the workshop. Participating pharmacists
were supervised to complete the survey independently

and without access to additional resources or literature.
The survey was anonymous, providing only the partic-
ipant’s age, gender and a simple code to match the
participants’ results before and after the workshop. Study
size calculation was not applicable because survey score
difference which is associated with significant changes in
routine practice is still not known. Therefore, all partic-
ipating pharmacists were included in this study, except
pharmacists who participated in the previous nation-
wide cross-sectional study, which was the only exclusion
criteria.'’

Data collection and statistical analysis

Afterwards, all data were collected in a Microsoft Excel
worksheet (V.15) and each completed survey was evalu-
ated and scored (online supplementary file 2, dataset).
All statements were scored individually and each state-
ment received a score of 2, 1 or 0 depending how far
away the answer was from the correct answer. The lowest
possible total score was 0 and the maximum possible 80.
A higher score indicates a higher level of clinical knowl-
edge to detect, evaluate and resolve DRPs, as previously
described."

Statistical calculations and analyses of the data were
performed using the IBM SPSS statistical package (V.20).
The graphical figure was prepared with the GraphPad
Prism software (V.6, La Jolla, California, USA). Mean
scores of the study participants were analysed with the
independent samples and paired samples t-test. Normality
of data was checked with the Kolmogorov-Smirnov and
the Shapiro-Wilk tests. Pearson’s correlation was used
to correlate pharmacist’s score with age. For all tests, a
p<0.05 was considered to be statistically significant. All
values are presented as mean+SD.

Aim of the study

The aim of this study was to increase the knowledge level
of community pharmacists in Croatia to identify and
resolve DRPs. Primary research outcome was the change
of the community pharmacists’ knowledge based on
preworkshop and postworkshop evaluation. In addition,
age and gender subgroup analysis was performed.

Patient and public involvement

No patients were involved in the design, recruitment and
conduct of the study. The study participants voluntarily
accepted to participate in this study, and they were famil-
iarised with all the risks and benefits. They accepted the
possibility that results of the study could be published.

RESULTS

Overall, 115 community pharmacists attended the work-
shop, 9 were excluded due to having previously completed
the survey and in total 88 pharmacists completed the
survey both times. This represents about 4% of all
community pharmacists in Croatia.” The response rate,
as shown in table 2, was satisfactory because participation
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Table 2 Demographics of the matched study participants

Community pharmacists

Age (mean+SD) 36.6+9.2
Female (%) 90.9
Male (%) 9.1
Response rate (%) 83.0

was voluntary and some participants dropped out before
the end of the workshop. Matching method with the
simple code was effective, which resulted in the successful
matching of study participants for further data extraction
and evaluation.

Participating pharmacists had a preworkshop mean
score of 42.9+8.2, and postworkshop mean score of
49.1£8.0, as presented in figure 1. The mean score
difference of 6.2+9.0, which represents a 14.5% relative
increase, was found to be significant with the paired
samples t-test (t=6.488, p<0.001).

Furthermore, male pharmacists had a preworkshop
mean score of 42.6+4.2, while female pharmacists had
a preworkshop mean score of 42.9+8.5, with no signifi-
cant difference between the scores with the independent
samples t-test (t=-0.09, p=0.93). However, after the work-
shop, only female pharmacists significantly increased
their mean score (paired samples t-test, t=6.744, p<0.001),
with the mean score difference of 6.9+9.1.

Pharmacists in both age subgroups significantly
increased their mean scores after the workshop (paired
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Figure 1 Preworkshop and postworkshop survey scores

of participating community pharmacists by age and
gender subgroups. All values are presented as mean+SD.
Statistically significant differences between preworkshop
and postworkshop scores are marked with a * symbol
(paired samples t-test, p<0.001). Median age of the study
participants is 36 years. The number of participants in each
subgroup is specified in parentheses.
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samples t-test, t=4.786, t=4.342, p<0.001) with nearly the
same improvement, as presented in figure 1. Interest-
ingly, there was no significant difference in the survey
scores between age subgroups and we found no correla-
tion between pharmacists’ survey scores and their age
(Pearson’s r=0.009, n=88, p=0.933).

DISCUSSION

The intensive 3-day educational workshop on clinical
pharmacy seemed to significantly increase the clinical
knowledge of community pharmacists in Croatia to detect
and resolve DRPs. This finding implies that an intensive
case-based educational intervention could potentially
fill the gap in community pharmacists’ knowledge about
DRPs.

From similar studies, Currie ef al proved that the inten-
sive educational programme in pharmaceutical care skills
and implementation of these skills in practice successfully
increased the rate of identified DRPs.** They used the
40-hour training programme in two parts with the focus
on the improvement of problem-solving and communi-
cation skills. Their training programme did not include
clinical pharmacy topics and was solely focused on phar-
maceutical care. In addition, Currie et al evaluated the
impact of an educational intervention directly on patients
and found that education of pharmacists in pharmaceu-
tical care improves patient outcomes through identifica-
tion of DRPs. Kimberlin et al reported that pharmacists
who engaged in an educational intervention programme
more likely assessed DRPs than pharmacists without the
educational intervention and this difference held in the
3-month follow-up period.”” Their training programme
included day-long workshop and home study using a
training manual. Furthermore, they evaluated the effec-
tiveness of an intervention by interviewing the patients
which indicates better outcomes in routine pharmacy
practice. In contrast to this study, results of Kimberlin et al
study are based on elderly patients. Furthermore, recently
Lalonde et al demonstrated that having provided commu-
nity pharmacists with a short disease-specific training and
essential clinical information successfully increased phar-
macists’ knowledge and clinical skills as well as reduced
DRP frequency in community pharmacy practice.”
Lalonde et al used short 90 min interactive web-based
training programme on use of medications in chronic
kidney disease. Pharmacists in their study completed
self-administered questionnaire 12 months later, which
showed that pharmacists improved knowledge by 4.5%
and clinical skills by 7.4%. Compared with this study, it is
a smaller relative knowledge increase; however, it is main-
tained a year after educational intervention. According
to the Obreli-Neto et al, the majority of continuing educa-
tion programmes were reported to be effective based
on the studies’ outcome measures.”” It is therefore diffi-
cult to compare study results without standardisation
of outcome measures. Also, studies with similar dura-
tion of training and evaluation of participants reported
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heterogeneous relative knowledge increasement, which
ranged from 19% to higher or even 5%, as satisfying.”**’

Interestingly, this study also implies that community
pharmacists’ age does not correlate with their clin-
ical knowledge of detecting and resolving DRPs, while
Mestrovi¢ et al study in the community pharmacy setting
in Croatia revealed that the age of participants, presum-
ably through experience, improved competency for
recognising and identifying DRPs."> However, the two
studies used different tools to assess the pharmacist’s
ability to manage DRPs, and one study primarily evaluated
knowledge while the other study evaluated competency,
which further involves skills and attitudes of partici-
pants. Competency is the ability of pharmacist to make
deliberate choices for handling situations and tasks in
professional pharmacy practice by using and integrating
knowledge and personal values.”’ Assessment of attitudes,
skills and personal values requires more sophisticated
evaluation methods, for example, direct observations and
objective structured clinical examinations. Therefore, it
is possible that age of pharmacists through experience
in practice impacts mostly skills, attitudes and personal
values of community pharmacists. As opposed to, phar-
macists’ knowledge could stagnate over time, especially
if it is not renewed with continuous education. This
could be the reason for the different findings between
the studies, but further research is required in order to
clarify this difference. Also, it is interesting that there was
no significant difference in the survey scores between age
subgroups. It could have been expected that the partici-
pants in the younger subgroup should have higher survey
scores, considering that this subgroup included pharma-
cists who studied after the revision of pharmacy curricula.
However, first generations of pharmacists who studied
under revised programme have started working 5—6 years
later, including the obligatory internship; therefore,
it is very likely that their number was not large enough
to detect differences between subgroups. It should be
further investigated in the future to verify if the curricular
revision led to an improvement in pharmacists’ knowl-
edge about DRPs.

Furthermore, it was found that after the workshop only
female pharmacists significantly improved their clinical
knowledge about DRPs, while male pharmacists retained
the same level of knowledge as before the workshop. This
potentially could be due to a greater emphasis on phar-
maceutical care which as a topic could be more appealing
to female pharmacists.”’ However, it is also possible that
a small number of male participants (n=8) were not suffi-
cient to show statistical significance, and therefore this
finding is questionable and should be further investigated.

Surprisingly, even after the workshop, the overall survey
scores were also lower than the scores from the original
study in Australia.'' Survey was based on clinical cases
and DRPs which are relevant in Australian community
pharmacy setting. However, the same cases with the same
DRPs can be routinely found in Croatian community
pharmacy practice, so this could not be the reason for

such a difference. As mentioned, this most probably arises
from different educational backgrounds and different
role of community pharmacists in healthcare systems.'”
Community pharmacists in Croatia are still mostly
oriented on traditional pharmacy services like dispensing
and supplying of medicines, while additional services,
which could expand their role as healthcare providers,
are not available in practice. It is only in the last few years
that work has begun to introduce advanced services, like
medication review in pharmacy practice. Furthermore,
preworkshop survey scores were also lower than scores in
previous nationwide study.'” However, pharmacists who
participated in previous nationwide study were excluded
and the only relation with this study is that previous study
revealed community pharmacists’ general lack of knowl-
edge about DRPs. Also, in previous study, participants
were community pharmacists from large pharmacy chains
while this study presumably included more pharmacists
who believed that they lack knowledge in this area, since
the participation was voluntary. Authors of the workshop
expected this since they knew about community pharma-
cists’ general lack of knowledge about DRPs. Therefore,
they decided to use the same survey to evaluate the effi-
cacy of educational intervention.

A major limitation of this study is the fact that post-
workshop clinical knowledge scores were evaluated only
immediately after the workshop, so these results actually
represent short-term knowledge gain and are therefore
notreflective of any sustained improvementin knowledge.
However, patient benefits must be continuous and not
limited to certain periods of time. As expected, a majority
of studies have also confirmed that training programmes
increase the knowledge of pharmacists immediately after
the educational intervention, and only a few studies
revealed that these improvements could be maintained
for a year or even longer without any further educa-
tion.” *® Therefore, follow-up evaluations are needed and
these results should be supported by conducting a future
survey to determine whether improvements were main-
tained and to further evaluate the efficacy of the educa-
tional intervention.

Another limitation is the possibility of overestimating
the results to the general community pharmacist popu-
lation since the workshop participation was only volun-
tary. It is therefore possible that only more motivated and
enthusiastic pharmacists attended and thus had a greater
improvement in knowledge. It is also possible that any
prior training of pharmacists could have impacted the
pharmacists’ knowledge, although this was the first large-
scale educational intervention with the goal of increasing
knowledge about DRPs in Croatia. Most of the trainings
that pharmacists have previously had were in the form
of lifelong learning with various topics from pharmacy
practice and were not specifically focused on improving
knowledge about DRPs. Therefore, since community
pharmacists in Croatia have not previously received any
training of this type and there were no pharmacists who
have completed postgraduate studies, this was probably
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not a limitation. Also, since study participants were from
all over the country and represent both the small privately
owned pharmacies and the large pharmacy chains and
participants gender distribution is representative of Croa-
tian community pharmacists population, generalisation
of these results to the community pharmacy setting is
much more applicable.”*

Finally, this study once more confirms previously
reported findings that educational interventions through
workshops are a useful tool to successfully improve phar-
macists’ knowledge on various topics in pharmacy prac-
tice.”"? *% Educational interventions can play a vital role
in expanding basic pharmacy education and enhancing
pharmaceutical care implementation, especially when
insufficient training has been received during undergrad-
uate or graduate studies.’® However, to evaluate the true
relevance of these findings for community pharmacy prac-
tice, it is still necessary to find out if the increased clinical
knowledge level of community pharmacists will result in
an increased level of clinical interventions about DRPs
in daily practice. For example, one of the clear indica-
tors would be the number of reported adverse drug reac-
tions or documented clinical interventions in this group
of pharmacists. If confirmed, these findings could have
an important implication for pharmacists’ continuing
education about DRPs.

CONCLUSIONS

The interactive and intensive educational intervention
through the 3-day clinical pharmacy workshop seems to
improve the community pharmacists’ knowledge to iden-
tify, evaluate and resolve DRPs in a simulated routine prac-
tice setting. Therefore, educational interventions could be
a valuable tool to fill the gap in pharmacist’s knowledge
about DRP management. Further studies are necessary
in order to evaluate long-term knowledge maintenance
and the impact of these findings in community pharmacy
practice.
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