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Abstract

Purpose: To undertake a systematic review designed to observe the educational activities carried out
by geriatric pharmacists innovatively, and also to ascertain their training needs.

Methods: Articles were selected based on the following inclusion criteria: published in the years 2000 -
2019, designed as a randomized controlled trial (RCT), published in English language, contained
educational activities carried out by pharmacists, and contained training requirements for pharmacists.
The exclusion criteria were as follows: did not mention educational activities, only examined and
assessed economic aspects, and used qualitative studies. This study analyzed nine articles from
PUBMED, Scopus and Google Scholar that met the inclusion criteria.

Results: Comprehensive education consisting of approaches such as interviews, discussions, case
conferences, demonstrations, and goal-setting techniques provided innovations to medication review
and pharmaceutical care plans. Seminar and e-learning were approaches to innovative problem-based
education. Pharmacists needed training on medication review, education techniques for geriatrics,
clinical collaboration, and geriatric pharmacotherapy.

Conclusion: Pharmacist chose comprehensive and problem-based education approaches innovatively
which require training in treatment management as well as professional relationship skills as educators,
and based on the perspective of elderly needs.
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INTRODUCTION other health professionals, provides health

services to the elderly, especially in geriatric
pharmacotherapy. An optimal service model for
comprehensive care for older adults can consist

Geriatric pharmacy is a specialty of the
pharmacy profession that has gradually

developed as a result of the steady increase in
the elderly population. A geriatric pharmacist is
part of a multidisciplinary team that, together with

of geriatric pharmacists, gero-psychiatrists, and
geriatric-trained social workers who collaborate
with nurses and doctors. Such comprehensive
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services, including those carried out by geriatric
pharmacists, can be carried out in various
locations, such as institutions, communities, and
patient homes [1].

A prominent activity in geriatric pharmacotherapy
is continuing education. Educational activities
provided by the geriatric pharmacist can be
directed toward patients, doctors, nurses, and
other pharmacists. Canada, the United States,
the United Kingdom, and Ireland have developed
academic detailing as a form of education from
pharmacists for doctors in the context of
optimizing drug services for the elderly. In these
countries, education through academic detailing
provides promising results for improving
medication prescriptions from doctors for the
elderly [2-4]. Educational activities that are
needed and can be done by pharmacists in other
forms include the provision of information on
contraindications and drug interactions for the
elderly seeking non-prescription drugs in
pharmacies [5]. Other educational efforts have
been carried out by pharmacists, together with
the relevant teams, in the context of home care
to the elderly as a form of activity that benefits
the latter [6].

The pharmacist's need for educational skills in
providing services to the elderly cannot be
separated from the training they obtained.
Although many pharmacists teach or provide
education, most do not have formal training in
teaching [7]. Training highlights the need for
pharmacists to grow and develop in their
performance through sustainable learning. The
participation of pharmacists in training also
shows creative efforts to support the
development of their abilities and competencies
[8]. Pharmacists as educators are expected to
provide optimal education to the elderly through
adequate training. Although much research has
adopted this perspective, no systematic review
that specifically evaluates various aspects of
innovation in educational activities and training
needs is yet available.

Thus, the present systematic review is designed
to observe innovative educational activities
carried out by geriatric pharmacists in geriatric
pharmacotherapy studies and assess the training
needed.

METHODS

This systematic review involved studies related
to education and training in pharmacist activities
when providing pharmaceutical services to the
elderly.

Study identification

This systematic review sought original articles
describing innovative practices through an
educational approach as a form of intervention
by pharmacists as well as additional training
needed by the pharmacist. The articles were
selected according to several inclusion criteria:
published in the years 2000-2019, designed as a
randomized controlled trial (RCT), published in
the English language, contains educational
activities by pharmacists, and contains training
requirements for pharmacists.

The exclusion criteria were as follows: did not
mention educational activities, only examined
and assessed economic aspects, and used
qualitative study design even though the study
used secondary data from RCT research. Three
electronic databases, namely, PUBMED, Scopus
and Google Scholar, were searched in May
2019. The search terms used are summarized in
Table 1. Additional articles were identified
through reference tracking.

Table 1: Search terms used to identify relevant
studies

Database Search terms

PUBMED
(2000-2019)

"Health Services for the
Aged"[Mesh] OR "Health Services
for the Aged"[tw] OR"Geriatric
Health Services"[tw] OR"Health
Services for the Elderly"[tw]
OR"Health Services, Geriatric"[tw]
OR"Geriatric Health Service"[tw]
OR"Health Service, Geriatric"[tw]
OR"Service, Geriatric Health"[tw]
OR"Services, Geriatric Health"[tw]
OR"Health Services for Aged"[tw]
AND "Pharmaceutical
Services"[Mesh] OR
"Pharmaceutical Services"[tw]
OR"Services, Pharmaceutic"[tw]
OR"Services, Pharmacy"[tw]
OR"Pharmaceutic Services"[tw]
OR"Pharmaceutic Service"[tw]
OR"Service, Pharmaceutic"[tw]
OR"Services, Pharmaceutical"[tw]
OR"Pharmaceutical Service"[tw]
OR"Service, Pharmaceutical"[tw]
OR"Pharmacy Services"[tw]
OR"Pharmacy Service"[tw]
OR"Service, Pharmacy"[tw]
OR"Pharmaceutical Care"[tw]
OR"Care, Pharmaceutical"[tw]
"Health Services for the
Aged"AND "Pharmaceutical
Services"

"Health Services for the Aged"
AND "Pharmaceutical Services"

Scopus
(2000-2019)

Google
Scholar
(2000-2019)
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Screening and assessment of selected

studies

The complete process from evaluating articles
generated from the database searches to
producing the selected articles is shown in Figure
1.

Actotal of 74 articles were identified from
PUBMED (12, Geople Scholas (25} and Scopus
(=D

ree articles were excluded:

Screening +*

Seventeen aticles were screened on the basis of
titbe and abstract

Eligibility

Selected v

| Nine articles were inchded in the anatysis

Figure 1:
studies

Prisma diagram of the retrieved

This systematic review was designed to reveal
various approaches used in educational activities
carried out by pharmacists and additional training
needs. Innovative approaches to implement
education can produce diverse outcomes, and
identify  training needs for pharmacists.
Therefore, the researchers applied clear
inclusion and exclusion criteria to screen the
results of each study to fit the purpose of this
systematic review. Screening of title, abstract,
and full text was applied to the selected studies.
An important inclusion criterion is that the study
must have an RCT design so that interventions
carried out by pharmacists, which represents
innovative approaches to education and training,
could be revealed. The data of the studies were
extracted independently by the researchers using
a data extraction form to reveal approaches in
education and training efforts.

Data extraction

The setting, interventions, form of education,
aspect of training needed, and approach adopted
were extracted independently from each study
using data extraction form.

RESULTS

As shown in Figure 1, electronic database
searches produced a total of 74 articles from
PUBMED (12), Google Scholar (25), and Scopus
(37). A total of 63 articles were considered
unsuitable for this review according to the
exclusion criteria. One additional article was
taken from a reference search of one of the

included articles. Three duplicate articles were
excluded. Finally, nine articles were included in
this review.

Characteristics of the selected studies

The studies included in this review were
published in the United States, United Kingdom,
Scotland, @ Sweden, Netherlands, Ireland,
Australia, and Singapore. All articles involved
studies with an RCT design. An RCT study
design allows the researchers to determine the
intervention provided so that detection of
educational efforts can be done quickly. In
general, the involvement of pharmacists revealed
in the intervention provided in the form of
pharmaceutical services specifically for elderly
patients. The involvement of pharmacists in the
study interventions is also a source of
information on educational activities.

Educational interventions can be done on
patients, doctors, and nurses, while training is
conducted by pharmacists on other pharmacists.
Pharmacists have two patterns of need for
training to be able to innovate, namely treatment
management (Table 2) and professional
relationships (Table 3).

According to the results of the present review,
two innovation based on the pharmacist
approach are involved in providing education:
comprehensive education and problem-based
education. Educational approaches that appear
in comprehensive education are applied to
patients and their families through medication
review and pharmaceutical care plan (PCP)
activities. These approaches include interviews,
discussions, case conferences, demonstrations,
and goal setting techniques [10-16]. Educational
approaches applied to problem-based education
are applied to nurses and doctors through clinical
pharmacy activities. These approaches include
seminars and e-learning about potentially
inappropriate medications in the elderly [9,17].
Geriatric pharmacists need training in medication
review [9,10,13], educational techniques for the
elderly [10,11,15], clinical collaboration [16] and
geriatric pharmacotherapy [9,12—-14,17].

DISCUSSION
Innovative education approaches

The studies included in the present review
feature various settings such as a nursing home,
hospital, primary care, and community
pharmacies. Research on nursing homes
conducted in Australia revealed a pharmacist's
struggle to change nursing services with the
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active participation of the nurses themselves.
Nurses needed education from the pharmacist
about medications related to long-term care. The
main problems of the elderly could be solved by
medication, and these needs were addressed by
nurses. Nurses needed more insights into drug
use in the elderly; however, when this study was
conducted in Australia, clinical pharmacy
services had not yet been implemented at the
nursing homes involved. Thus, nurses at the
nursing homes requested education from
pharmacists and were actively involved in
applying learning outcomes. Medicines that had
been reviewed by pharmacists became
educational material in seminars for nurses. This

seminar approach is a form of innovation from
problem-based education. Providing clinical
pharmacy services through a facilitated focus
group approach represents a model that must be
introduced to pharmacists before they can
provide education to nurses in nursing homes [9].
Other service characteristics may be observed in
pharmacist interventions with hospital settings.
Hospital pharmacists were more likely to carry
out educational activities, together with the
geriatric team, as a service development activity
in outpatient clinics [11] and  during
hospitalization until the patient is discharged from
the hospital; such activities may even continue
when the patient returns home [15].

Table 2: Characteristics of the selected studies with treatment management training need

Innovation, Setting Intervention  Education Form Training Approach
Year Needed
Problem- The pioneer  The clinical Basic geriatric Medication Seminar to nurses
based in clinical pharmacy pharmacology; review and and education to
education pharmacy service model common geriatric the doctor about
with clinical activities in consists of problems in the pharmacotherapy potentially
pharmacy Australia three phases:  elderly people inappropriate
activities, nursing recognition of  who undergo medications
2001[9] homes the clinical long-term care
pharmacy
activities,
education to
nurses, and
medication
review by
clinical
pharmacists
Comprehensi  Pharmacist- PCP and Education about ~ Medication Home visits to
ve education led medication special drugs review and patients
in medication  medication review such as inhalers  techniques for
review and review in and provision of using drugs with
pharmaceutic ~ Scotland information about  special dosage
al care plan drugs needed by  forms
(PCP), 2001 patients
[10]
Comprehensi  Hospital- Consultation Knowledge of Provision of Interviews,
ve education based by the drug indications; counseling, discussions,
on PCPs, geriatric pharmacistto  techniques to information on specific counseling
2004 [11] outpatient the patient administer treatment and demonstrations
clinic, special drugs, management,,
Singapore such as inhalers and education to
and insulin; patients and their
knowledge of families
disease issues
and non-
compliance
strategies
Comprehensi A large Pharmacists Education Recognition of Goal-setting
ve education health are part of the about knowledge medications that techniques for the
in medication  maintenance geriatricteam of psychoactive need to be pharmacist team
review, organization, to improve medications by monitored for the and phone
2007[12] Seattle, geriatric geropharmacist; elderly; interviews to
Washington, services the pharmacist communication patients
United team educates techniques to
States patients about patients via
treatment telephone
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Innovation, Setting Intervention Education Training Approach
Year Form Needed
Comprehensi  General PCP and Education Drug-related An educational
ve education practices medication about drugs to problems, approach to
in medication  and review doctors, such as completion, and doctors through
review and community dosages, medication case conferences
PCP, pharmacies, indications, review and written
2007[13] Netherland contraindications, feedback
dosage forms,
drug interactions,
and duration of
treatment
Comprehensi  Uppsala Drug Education Application of Demonstration of
ve education University reconciliation, from the clinical criteria for the quality of
in medication  Hospital, medication pharmacists for appropriate prescription,
review, 2013 Sweden review, health care prescription of focusing not only
[14] and 2009 further action teams with a drugs for the on the accuracy of
[15] on drug focus and elderly and treatment but also
changes, knowledge about education for the assessment of
patient drug prescribing doctors as well patient needs with
education, for the elderly as as provision of semi-structured
communicatio well as education motivation to interviews
n of treatment about drug patients during
plans and therapy received drug counselling
follow-up to patients.
Comprehensi  Five primary  Pharmaceutical Education Pharmaceutical Cooperation with
ve education care trusts, services related to care theory and doctors, patients
in medication  United pharmaceutical practice, training  and other service
review and Kingdom care processes, and collaboration providers in
PCP, 2010 such as providing  with doctors, designing,
[16] information about methods to implementing and
the indications of involve patients monitoring
drug and other service pharmaceutical
providers services up to
home visits
Problem- Six public E-learning Education of Application of Coordination and
based hospitals, with prescription criteria for networking services
education, southern educational criteria for appropriate with institutions and
2017[17] region of modules doctors to reduce prescription of families of patients
Ireland inappropriate drugs for the
drugs for the elderly and
elderly education for
doctors

While in the hospital, pharmacist may involve
doctors, especially those appropriately
prescribing criteria for the elderly [14,17]. In
pharmacy service settings within primary care,
followed by service at the patient's home,
pharmacists can act as initiators in providing
education to patients but still collaborate with
doctors and nurses [10,13,16].

A pharmaceutical service setting with educational
activities as part of complex interventions is
adapted to primary care. In this model, pharmacy
services are also associated with community
pharmacies and patient homes. The intended
intervention is the application of the PCP.
Education on this type of intervention is an
integral part of and has been integrated to
pharmaceutical service standards. For example,
research in the UK included pharmaceutical care

services in the primary care system [16]. The
clinician or general practitioner as another form
of primary care provider is also a pharmacy
service setting for pharmacists to develop
educational activities needed, both for elderly
patients and health workers with PCP models.

The interventions of the studies described in this
review mainly include well-known pharmaceutical
service models. Nevertheless, these practices
require innovation with new techniques
developed by pharmacists with specific settings.
The mention of the form of intervention from a
collaborative perspective is in a study from the
USA.This study indicated that pharmacists
intervene in a geriatric interdisciplinary team to
improve the service focus for elderly patients
who also contained medication review activities
[12]. Therefore, terms such as clinical pharmacy,
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PCP, medication review and pharmacist
consultation dominate the intervention model of
the study obtained [9-11,13,16]. However, there
is also a form of education that is mentioned in
more detail, such as drug reconciliation and the
sequence that contains activities similar to
pharmaceutical care [14,15].

The form of education in clinical pharmacy
models  main involves  basic  geriatric
pharmacology and general problems among the
elderly undergoing long-term care with drugs.
Both forms of education are provided by
pharmacists to nurses in the nursing home with
the aim of reducing drug use among the elderly
[9]. Education is provided to nurses in nursing
homes in the form of seminars or problem-based
education. This form of education requires media
such as wall charts and bulletins.

When creating a PCP, the pharmacist may first
create a list of actual and potential drug-related
problems. Next, the pharmacist plans the desired
results and suggests actions to achieve the
desired outcomes. The plan is then submitted to
the doctor for approval and carried out by the
pharmacist together with the parties concerned
[10]. The forms of PCP education can vary
depending on the patient's specific needs;
providing information on the use of drug with a
special dosage form (inhaler), for example, may
be necessary for some patients but not for
others. Varying patient needs  will require
variations in educational activities, such as
education on drug indications [16]. Doctors can
be provided education on drugs by pharmacists
in PCP [13]. Consultation with various examples
of forms of education is also a method for
delivering  education about drugs from
pharmacists to patients in the context of PCP
[11].

E-learning with educational modules is a novel

intervention. Clinical pharmacists act as
assessors when creating online modules
together with geriatric consultants. Online

modules are an educational medium that focuses
on geriatric pharmacotherapy for doctors. The
pharmacist also trains doctors on the use of the
Beer criteria or other related screening tools,
such as the Screening Tool of Older Person's
Prescriptions (STOPP) and the Screening Tool to
Alert Doctors to Right Treatment (START), to
avoid potentially inappropriate prescribing.
Therefore, this intervention model can optimize
the appropriate prescription of drugs to the
elderly [17].

Research that positions pharmaceutical services
as a component of the health team also shows

that the education to be conducted by
pharmacists requires a suitable collaborative
approach. Collaboration with doctors and the
patient's family is of great importance
[13,14,16,17]. Thus, the participation of
pharmacists in collaborative health service
systems for the elderly is essential. Clinical
pharmacists can provide innovative education,
together with various other activities, such as
drug reconciliation, medication review, verbal
delivery of the results of medication reviews to
doctors, designing follow-up on changes in
patient medication, communication of treatment
plans, and follow-up by telephone to the patient
after discharge. The results of these activities
indicate that the presence of pharmacists
increases the appropriate prescription of patients
when measured by the Medication
Appropriateness Index (MAIl), STOPP, and
START criteria [14].

Comprehensive pharmacy services for the
elderly with  good communication and
collaboration approaches can potentially improve
outcomes when connected from the hospital to
the patient's home. When an elderly patient is
admitted to the hospital, the pharmacist can be
involved in patient education by providing
discussions related to drugs to patients and their
families [15]. This activity is an innovative effort
because it shows that the education that will be
provided by the pharmacist is actively sought
based on extracting the problem according to the
patient’s perspective. Such education continues
from the time a patient is hospitalized until
discharge from the hospital with counseling by
the pharmacist. The benefits obtained include
reduced hospital visits, increased patient
knowledge and adherence to therapy, and
reduced medication errors [14,15]. Other benefits
for the elderly related to the reduction of potential
and actual side effects are mentioned by two
studies with settings in patients’ homes and
hospital outpatient clinics [10,11].

Other innovative approaches that emerged from
one of the studies in this review included case
conference activities. This activity is carried out
by pharmacists, who discuss all treatment
recommendations for elderly patients with
doctors; other matters that must be considered
by patients are also considered. As a result,
patients who received services from doctors
provided education by pharmacists in the form of
case conferences experienced more meaningful
treatment changes compared with other methods
(e.g., written recommendations) [13]. The
innovation of pharmacists discussing their
patients with doctors plays an important role in
case conferences because many clinical
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recommendations from pharmacists have been
successfully applied by doctors to elderly
patients.

Training needs of pharmacists

The aforementioned approaches identified the
training needs of pharmacists providing drugs to
the elderly. Specific training can be obtained so
that pharmacists can specialize in the geriatric
field. One of the reviewed studies referred to a
pharmacist with expertise with geriatric training
as a geropharmacist. Geropharmacists play an
important role in the senior resource team (SRT),
which also consists of a geriatrician and
registered nurse practitioners; they review the
drug lists of elderly patients and provide nurses
with recommendations. Some drugs used by the
elderly, including psychoactive groups (e.g.,
benzodiazepines, skeletal muscle relaxants and
medication with anticholinergic side effects), a
special concern among geropharmacists.

The geropharmacist in an SRT must give other
pharmacists who are members of the primary
care provider team briefings [12]. These roles
show the two-pronged approach to educational
activities carried out by geropharmacists:care
providers must not only provide
recommendations to be carried out by nurses but
also conduct briefings to other pharmacists so
that services become synchronous.

This review found that not all pharmacists
involved in pharmacy services for the elderly
have a special designation. These pharmacists
are generally referred to as clinical pharmacists
or pharmacists working in teams. The reviewed
studies showed that pharmacists in this category
still need training when they wish to apply
specific pharmaceutical services to the elderly.
Three studies described primary care settings
that provide special training for pharmacists to
help them act as educators. One of the studies
found that pharmacists in the community
received training on the theory and practice of
pharmaceutical care and collaborated with
doctors to involve patients and caregiver to build,
implement and monitor PCP [16]. Another study
revealed that pharmacists are provided with
special training in managing drug-related
problems and medication reviews[13]. Another
group of pharmacists received a briefing from the
geropharmacist to obtain a better awareness of
the use of psychoactive drugs in the elderly [12].

Innovative educational efforts were carried out by
many pharmacists in the reviewed studies.
Because the context of pharmaceutical services
to the elderly is quite complex, including

educational activities in various intervention
models is necessary to improve outcomes.
Education can be included in interventions such
as medication reviews, PCPs, and clinical
pharmacy activities. The development of new
forms of education, such as e-learning, indicates
that education needs will continue to grow as
demands for professionalism in elderly health
services increase. In this case, the object of
education is the patient and pharmacists act as
reliable educators. Therefore, it is appropriate for
the ability to provide education to get the
attention of the pharmacists themselves as well
as from relevant parties with an interest in the
professionalism of the pharmacist.

This systematic review revealed that a
medication review is an example of an
intervention model consisting of various service
components, one of which is education. This
finding is consistent with the perspective that a
medication review is a form of service or
intervention of which health education is one
component [18,19]. Education can be conducted
by pharmacists carrying out medication reviews
and can also be done by other pharmacists, not
by pharmacists who carry out medication
reviews. Therefore, education as a component of
medication review can vary in form according to
the patient’s condition, the medication required,
and the service setting.

Training needs must be adjusted to the patient’s
perspective and not only focus on the drug.
Some examples of training for pharmacists can
be directly linked to restricted drugs, such as
psychoactive drugs. However, the ability of
pharmacists to explore the problems of the
elderly with great precision and motivate the
elderly also requires skills that can be enhanced
by training. This consideration will be useful for
academics who wish to develop a training
curriculum for pharmacists in the field of geriatric
pharmacology.

The need to monitor drug use may also be
related to a patient's perspective. Some
cardiovascular drugs, such as calcium channel
blockers, diuretics and ACE inhibitors, have
potential side effects if not accompanied by
adequate monitoring. Special dosage forms,
such as inhalers and insulin, are potential drugs
for education [10]. Insulin use by the elderly is an
example of the integration of some aspects of
compliance with drug use from a complete
perspective. Optimal adherence to the use of
insulin and favorable outcomes are the result of
consultation with not just elderly patients who
have diabetes but also the persons who regulate
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their medication, such as pharmacists and family
members [20].

Pharmacist training needs for the introduction of
these special drugs need to be raised in a
curriculum  designed to educate them.
Pharmacists need training on important findings
related to essential instruments to understand
the criteria for appropriate prescribing so that it
becomes a valuable capital to provide education
to doctors who handle the elderly. These criteria
vary and can be chosen on the basis of the
appropriate conditions, such as the Beers
criteria, MAI, STOPP and START.

Innovative approaches are closely related to
communication and collaboration skills and the
ability of pharmacists tonetwork. Home visits and
case conferences are potential methods and
effective approaches in educational activities.
The home visit allows focus on patient needs,
while case conferences enhance the
understanding of doctors. Drug reconciliation
activities can be combined with medication
reviews, and education through home care can
be conducted to enable pharmacists to arrange
comprehensive services from the hospital to the
homes of elderly patients. Home care also
provides a potential innovation for pharmacists to
establish networks with elderly patient families or
caregivers.

The results of this review should be viewed in
light of some limitations. The present work is
based on studies with an RCT design published
in developed countries because RCT studies
relevant to the theme of this review are scarce in
developing countries. Pharmacists in developing
countries must also understand educational
activities because the elderly population
increases evenly regardless of geography. An
approach such as home care is strongly
recommended by the World Health Organization
for  various countries with community-based
service models, especially in developing
countries [21,22]. Academic detailing or case
conferences have been carried out in various
countries as part of primary care [3,4,13,23,24].
Because the approaches discussed in this review
are universal, they can be extended to
developing countries in the context of existing
services.

CONCLUSION

Pharmacists chose the comprehensive and
problem-based education innovatively so that it
requires training in treatment management with
professional relationship skills as educators
based on the perspective of elderly needs.
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