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ABSTRACT 
Background: Providing healthcare in a remote or 
rural setting can be complex and difficult, with many 
remote area nurses not receiving sufficient 
orientation or preparation. This is particularly 
important for the management of medicines.

Aim: This analysis evaluates an online medicines 
safety course called Pharmacotherapeutics for 
Remote Area Nurses.

Study Design and Methods: Eight cohorts of 
students (n=629), between 2016–2020, were included 
in the evaluation. A mixed methods approach 
was used to evaluate the impact of the online 
pharmacotherapeutics course. At the end of each 
module and at the end of the course participants 
were asked to complete an online questionnaire. 
In-depth semi-structured interviews with key 
stakeholders (n=9) were also conducted, and data 
thematically analysed. 

Results: The online pharmacotherapeutics course 
was well received (average of 4.3 on a 5-point Likert 
scale). It was easy to navigate (2.6 on a 3-point 
Likert scale), the flow was logical (2.8 on a 3-point 
Likert scale) and it was clear how to achieve learning 
outcomes (2.8 on a 3-point Likert scale). The learning 
content in each of the modules were well received 
(4.1-4.5 on a 5-point Likert scale) and deemed 
appropriate for nurses practicing in the remote areas 
(2.7-2.9 on a 3-point Likert scale). Thematic analysis 
of the stakeholder interviews and participant surveys 

revealed the pharmacotherapeutics course improved 
knowledge, confidence, and competence of nurses 
in relation to medicines management and results in 
better preparedness of the remote health workforce. 
Key stakeholder feedback highlighted that the 
pharmacotherapeutics course was seen as an 
important part of preparing and upskilling the remote 
health workforce.

Discussion: Overall, the pharmacotherapeutics 
course was well received by nurses and key 
informants. It improved self-reported knowledge, 
confidence, competence, and preparedness for 
nursing practice in remote locations.

Conclusion: The continued support of professional 
development and education for the remote health 
workforce is vital to ensure optimum patient care.

What is already known about this topic?
• People in remote Australia generally experience

poorer health and face increased challenges
in accessing care compared with major city
counterparts.

• In remote regions, access to healthcare services is
reliant on the availability of a competent workforce
with nurses forming the backbone of rural and
remote primary care.

• The use of medications is the most common
intervention in healthcare and improvements in
the quality use of medicines can have significant
benefits to a person’s wellbeing.
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INTRODUCTION
Australians living in remote areas generally experience 
poorer health than their major city counterparts.1 They have 
poorer access to health services and higher rates of avoidable 
hospital admissions. The poor health status of Aboriginal and 
Torres Strait Islander people is well recognised and accounts 
for a large portion of the increased burden of disease in 
remote areas.2 The ’gap’ between Aboriginal and Torres 
Strait Islander and non-Indigenous people in Australia is 
not closing.3 Healthcare in remote Australia is a challenging 
and complex undertaking.4 Challenges related to geography, 
workforce maldistribution and instability, rural culture 
and cultural safety impair access to healthcare.5,6 There are 
far fewer doctors and allied health professionals in remote 
Australia compared to major cities.7 Nurses are the most 
evenly distributed health professionals across Australia 
and form the backbone of primary healthcare in remote 
Australia.8 Remote health services experience significant 
workforce instability characterised by extremely high annual 
turnover and poor retention.9,10 

Primary Health Care (PHC) clinics, located in remote 
communities and mainly staffed by Remote Area Nurses 
(RANs) and Aboriginal and Torres Strait Islander Health 
Practitioners and Workers, are the major providers of 
healthcare in very remote Australia. Many are part of 
Aboriginal Community Controlled Health Services 
governed by the communities that they serve. In most 
instances, PHC clinics are the first contact for all healthcare 
from emergencies to end of life care. The roles that RANs 
undertake are shaped by the remote context in which they 
work and live.11,12 Most work in very remote (MM7) Aboriginal 
and Torres Strait Islander communities, as designated 
by the Modified Monash Model (MMM) which measures 
remoteness from capital cities and population size on a scale 
from Modified Monash (MM) category MM 1 (major city) 
to MM 7 (very remote).13 Nurses in smaller facilities with 
less access and support from medical and allied health staff 
tend to have a broader scope of practice. As a health facility 
becomes more remote, RANs are more likely to take on a 
general practitioner (GP) substitute role, with support and 
collaboration from GPs, nurse practitioners and other experts 
via distance communication strategies or during periodic 

community visits.11 RANs are often the first point of care for 
patient presentations and as part of routine practice, employ 
a diverse set of skills encompassing the ability to examine, 
diagnose and provide treatments, including the supply of 
medications under clinical protocols.12 They diagnose and 
manage illness in line with clinical guidelines providing 
holistic care to people in their home communities. RANs 
manage medical presentations, including emergencies and 
trauma, stabilising patients before they are evacuated to 
definitive care supported by medical doctors on the end 
of a phone or video link. RANs provide age-appropriate 
‘wellness’ checks to assist people in maintaining their health, 
including the detection, monitoring and assistance with self-
management of chronic disease. They undertake community 
development and health promotion activities following 
a PHC approach and conduct public health programs, 
including screening and surveillance, early intervention and 
prevention of illness advice.13 

A significant difference in the scope of practice of RANs 
and nurses in non-remote settings is the management 
of medicines. Stowasser et al. describe the medicines 
management cycle, encompassing nine cognitive and 
physical steps from the decision to prescribe a medicine 
through to monitoring the impact of that medicine and 
three background processes (Figure 1).14 The medicines 
management cycle is a complex process that is fraught with 
risk.14 Across Australia, nurses consistently perform activities 
in relation to the management of medicines, mainly 
related to the administration of schedule 4 and schedule 
8 medicines according to an order from an authorised 
prescriber. However, in the remote setting nurse roles with 
regards to medicines management include the initiation, 
supply, administration, and monitoring of medicines under 
clinical protocols. The regulatory mechanisms and required 
educational preparation for these roles varies considerably 
nationally.15 

The extended scope of practice of RANs, in addition to the 
challenges of the remote context and workforce instability, 
highlights the need for advanced knowledge and skills and 
accessible training.11,16,17 Effective orientation and continuing 
professional development is vital for ensuring an adequately 
skilled and professionally satisfied workforce.18 However, 
nurses new to the remote context often feel underprepared 

What this paper adds:
• Professional development and education for the

remote health workforce is vital to ensure optimum
patient care.

• Education that is appropriate, relevant, and
accessible can increase self-assessed knowledge,
competence, and confidence in relation to
medicines management.

• Online education that is developed in collaboration
with stakeholders and addresses an identified
need is an acceptable and accessible method of
providing professional development to the remote
health workforce.
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by the training they receive and are overwhelmed by the 
demands of the RAN role.11,19-21 Many nurses felt the lack 
of orientation was a key issue related to responsibilities 
and expectations. Lenthall found that 30% of nurses in very 
remote areas had not received any orientation, and of those 
that did, less than half thought it was adequate.19 A recent 
survey by the professional organisation for remote health 
professionals found that only 51% of members had received 
an orientation that met their needs.22

COURSE DEVELOPMENT

‘Pharmacotherapeutics for Remote Area Nurses’ is the first 
online short course designed specifically for safe medicines 
management for the remote nursing workforce. It is 
designed to develop RANs’ knowledge, skills, confidence, 
competence, and preparedness to ensure quality use of 
medicines within individual scope of practice.23 It was 
developed following extensive consultation and input from 
stakeholders, including state and territory Departments of 
Health, Aboriginal Community Controlled Health Services, 
workforce supply agencies, professional bodies, and RANs.

The pharmacotherapeutics course is based on adult 
learning principles and cognitive constructivist learning 
theory (Figure 2).24, 25 The course comprises eight modules 
that are structured to build on participant knowledge 
and experience. The first two modules, RAN practice and 
pharmacology, provide a foundation for nursing practice 

in the remote context. The subsequent six clinical modules 
explore the management of conditions common to remote 
practice, including hypertension, type 2 diabetes, respiratory 
disease, mental health, infectious disease and antibiotic use, 
and pain management.

The pharmacotherapeutics course assists learners in 
developing the foundational skills necessary for clinical 
reasoning. Clinical reasoning is not just the acquisition of 
knowledge but includes collecting and analysing data and 
metacognition.26 While the acquisition of knowledge is 
vital for health professionals, the proper organisation of 
that knowledge is important for the development of clinical 
reasoning. New concepts are introduced gradually with 
activities scaffolded to provide an opportunity to apply 
concepts and principles to practical situations, including 
clinical scenarios and problem-based learning.27-29 The 
design of the pharmacotherapeutics course acknowledges 
that education of health professionals should structure 
information to facilitate the appropriate recall of key 
concepts and principles, using a framework to provide 
an organised approach to solving complex problems. 
Internationally and nationally endorsed frameworks, 
such as the World Health Organization Guide to Good 
Prescribing and the National Prescribing Service Prescribing 
Competencies Framework, are used to enable the critical 
assessment of evidence on individual merit in solving 
complex problems.30,31

Cognitive load associated with developing understanding of 
new concepts is reduced with full explanation of concepts, 
provision of extended readings and application of concepts 
in case studies that are reflective of real-life scenarios.25 
Behavioural learning strategies, including the modelling 
of desired behaviours, are used to encourage learning 
outcomes.32 

The pharmacotherapeutics course highlights the importance 
of culturally safe and responsive practice. Culture influences 
the way people view and experience health and illness and 
impacts on the beliefs, attitudes and decisions around access 
and engagement in healthcare.33 Culturally safe practice 
is critical in enhancing personal empowerment and, as a 
result, promotes more effective and meaningful pathways 
to self-determination for all providers and consumers of 
healthcare.34 Cultural safety and appropriateness of the 
course has been ensured through compliance with the 
Aboriginal and Torres Strait Islander Health Curriculum 
Framework.35 Through learning activities, such as discussion 
boards, self-reflective activities and the assessments, 
participants in the pharmacotherapeutics course are assisted 
in developing culturally safe and responsive practice.

FIGURE 1: THE MEDICINES MANAGEMENT CYCLE
Ref: Adapted from Stowasser et al.14
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AIM
The aim of this paper is to describe process evaluation 
feedback of the pharmacotherapeutics course from 
participants, and to assess impact of the course on 
knowledge, confidence and competence and preparedness  
of nurses.

METHODS
A mixed methods approach was used to evaluate the impact 
of the online pharmacotherapeutics course. All nurses 
enrolled in the course from 2016 to 2020 were eligible to 
participate. At the end of each module, and at the end of 
the course participants were asked to complete an online 
questionnaire. 

Following each of the eight modules participants were 
asked: 1) how they would rate the module, with responses 
corresponding to a 5-point Likert scale ranging from  
1 (very poor) to 5 (excellent); 2) if the content of the learning 
module was appropriate for nurses in the remote context, 
responses corresponding to a 3-point Likert scale ranging 
from 1 (not appropriate) to 3 (appropriate); and 3) if they had 
any further comments. 

At the end of the course participants were asked: 1) how they 
would rate the course overall, with responses corresponding 
with a 5-point Likert scale ranging from 1 (very poor) to  
5 (excellent); 2) were they able to access the course without 
problems, with responses corresponding with a 3-point  
Likert scale ranging from 1 (significant problems) to  
3 (no problems); 3) how they would assess the clarity of the 
navigation, expectations, and the interactive case study, with 
responses corresponding to a 3-point Likert scale ranging 
from 1 (not clear) to 3 (clear); and 4) how they would assess 

the logic of the flow, with responses corresponding to a 
3-point Likert scale ranging from 1 (flow not logical) to 
3 (flow logical). 

Participants were also asked open ended questions on  
1) what are the positive aspects of the pharmacotherapeutics 
course; 2) what are one or more things you will take away 
from completing this course; 3) how could the course be 
improved; and 4) are there other topics that you think should 
be included?.

An understanding of the impact of the pharmacotherapeutics 
course in relation to improving knowledge, confidence and 
competence and preparedness of nurses practicing in remote 
areas was assessed through semi-structured interviews 
with key stakeholders and content analysis of participant 
feedback. Key stakeholders with knowledge and insight into 
remote nursing workforce challenges, requirements and 
trends were purposefully recruited for interviews through 
professional networks. Stakeholders were asked to respond to 
“do you feel the online course is impacting on the knowledge, 
confidence, competence and preparedness of working in 
remote locations, and if so, how”?

Central Australian Human Research Ethics Committee 
granted ethical approval for the evaluation (HREC-16-441).

ANALYSIS
Data from the surveys were tabulated using Microsoft Excel. 
Descriptive analyses described the frequency of responses 
and average participant responses. Key stakeholder 
input via interview transcriptions and course participant 
questionnaire responses, was analysed thematically using 
Nvivo.36 The key themes from the analysis of interviews and 
participant responses were summarised.

Cultural safety

Safe and effective 
use of medicines

Clinical reasoning skills

Evidence based practice 
Stakeholder input

Endorsed frameworks

Scaffolded learning activities

Problem based learning

Pedagogical basis of 
pharmacotherapeutics 

course

Influences and 
strategies for achieving 

desired outcomes

Desired skills

Desired outcome

Adult learning 
principles

Cognitive constructivist  
learning theories

FIGURE 2: THEORETICAL MODEL, LEARNING STRATEGIES AND INFLUENCES IN DEVELOPMENT OF PHARMACOTHERAPEUTICS FOR 
REMOTE AREA NURSES ONLINE COURSE
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RESULTS
A total of 629 nurses from eight cohorts completed the end 
of course questionnaire, generating an overall response 
rate of 78%. Respondents were employed by Government 
Departments of Health (46%), employment agencies (28%), 
Aboriginal Community Controlled Health Services (14%), and 
other organisations (12%). 

The course content was rated well, with average approval 
rating per module of 4.1-4.5 on a 5-point Likert scale (Table 1). 
The content was deemed appropriate for nurses practicing 
in the remote areas, average rating per module of 2.7-2.9 on 
a 3-point Likert scale. The course was highly regarded, with 
overall average approval rating of 4.3 on a 5-point Likert scale. 
The majority of participants were able to access the course 
with minimal issues (2.6 on a 3-point Likert scale). They found 
the course was easy to navigate (2.6 on a 3-point Likert scale) 
and the flow of the course was logical (2.8 on a 3-point Likert 
scale). Respondents found that it was clear how to achieve 
learning outcomes (2.8 on a 3-point Likert scale). A significant 
proportion of respondents (57.8%) experienced challenges 
with the case study, an automated clinical scenario that forms 
the final assessment of the pharmacotherapeutics course.

QUALITATIVE RESULTS

Participants found that the course improved practice, 
increased awareness, and resulted in better preparedness for 
practice in a remote area. Improved practice, particularly 
in relation to greater knowledge, enhanced confidence 
and improved competence resulted in better patient care. 
An increased awareness of scope of practice, resources to 
support practice, challenges of remote context and risks 
associated with medicines were also identified. Nurses 
undertaking the course prior to working in remote locations 
found it helpful in preparing them for the practice. 

Participant quotes:

I found (the hypertension module) interesting and could relate 
this to my practice. The very next day I had a lady whose BP 
(blood pressure) was persistently high and was on an ACEi 
(angiotensin enzyme converting enzyme inhibitor), she had 
other co-morbidities. I spoke to the doctor and she popped her 
on a BB (beta blocker) for one week. Her BP stabilised and the 
reasoning and rationale along with the module confirmed what 
I had been learning, along with the doctor’s reasoning.

Respect for complexity of clinical decisions. Accountability, 
therapeutic relationship, education, appreciation of the 
hazards, therapeutics of some groups of drugs.

More informed about the decision making process of how and 
why people are on the different medications for their chronic 
disease.

Participants also raised issues associated with the technical 
aspects of the online course, such as disruption of internet 
services in remote locations, weblinks not functioning and 
interactive aspects of the course, such as the case study, 
not functioning correctly. Some participants perceived 
the content as too advanced for a nursing role, reported a 
lack of access to recommended resources, and experienced 
challenges associated with timing of the courses. 

Overall, the nine key stakeholder interviews highlighted that 
the pharmacotherapeutics course improved knowledge, 
confidence, and competence of nurses particularly in raising 
awareness of scope of practice and available resources. 

Stakeholder interview quotes in relation to impacts on 
knowledge:

‘I think that nurses have a greater level of knowledge, feel much 
more comfortable, and have confidence in giving medications 
from the CARPA (clinical procedure manual) after doing the 
course…’  

TABLE 1: PARTICIPANT RATINGS OF ASPECTS OF THE PHARMACOTHERAPEUTICS COURSE

Per cent (%) Average rating

How would you rate the Pharmacotherapeutics for Remote Area Nurses 
course overall? (1 (very poor)-5 (excellent))

Excellent/Good 88 4.3

Were you able to access and sign into the pharmacotherapeutic course 
without problems? (1 (significant problems)-3 (no problem))

No problem 59 2.5

Is the Pharmacotherapeutics for Remote Area Nurses course clear and easy 
to navigate? (1 (not clear)-3 (clear))

Clear 67 2.6

Does the online pharmacotherapeutics course flow logically? (1 (flow not 
logical)-3 (flow logical))

Flows logically 76 2.7

Is it clear what is expected of you and what you must do to achieve learning 
outcomes? (1 (not clear)-3 (clear))

Clear 80 2.8

Is the interactive case study clear and easy to navigate? (1 (not clear)-3 
(clear))

Clear 42 2.2

How do you rate the learning module? (1 (very poor)-5 (excellent)) Excellent/Good 91 4.3

Is the content in the learning module appropriate for nurses in the remote 
context? (1 (not appropriate)- 3 (appropriate))

Appropriate 83 2.8
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Workforce Recruitment Agency.

‘(The pharmacotherapeutics course)… gives the nurses/
midwives a better understanding of medications, their use, their 
side effects, interactions with other medications,..’  
Director of Nursing and Midwifery

‘(The pharmacotherapeutics course)… is a great refresher 
and provides essential knowledge learning base for the RAN 
working out of the CARPA manual (clinical procedure manual).’  
Remote Area Nurse Manager

Stakeholder interview quotes in relation to impacts on 
confidence:

‘I do feel the course is impacting on nurses (confidence) as it 
transitions them to being an RN to a RAN, and instilling greater 
confidence to treat their patients with a firm knowledge base.’ 
Workforce Recruitment Agency.

‘(Nurses are).. more likely to ask me questions.’  
Aboriginal Community Controlled Health Service 
Pharmacist

‘… knowledge builds confidence in all clinicians.’  
Remote Area Nurse Manager

Stakeholder interview quotes in relation to impacts on 
competence:

‘The competency of understanding correct legislation and legal 
requirements. The knowledge pharmacological interaction, 
correct use of medication and the competency that goes with 
this.’  
Workforce Recruitment Agency.

‘(The pharmacotherapeutics course impacts competency)… 
and therefore the quality and hopefully continuity of care. 
Connected to increased knowledge confidence and experience.’  
Remote Area Nurses & Peak Body

Stakeholder interview quotes in relation to impacts on 
preparedness to working in remote context:

‘Legislatively it helps as it depends on the induction they receive 
in the clinic to whether they truly understand what they can and 
can’t do. This course clarifies and allows a better understanding 
of their scope. It also gives them a heads up for maybe how 
much medication supply they are going to do. RN’s who have 
not worked remote do not have an understanding of the volume 
and depth of medication knowledge potentially required in 
remote clinics.’ Aboriginal Community Controlled Health 
Service Pharmacist

‘There are many aspects of nursing that are unique to the 
remote setting. I believe the course does assist many nurses in 
their preparation to take on the challenges of medicines related 
practice in the remote setting.’  
Department of Health Pharmacist

‘In the remote context they (nurses) are working in advanced 
practice and courses like this are crucial.’ Remote Area Nurse

Key stakeholder feedback informs us the 
pharmacotherapeutics course is seen as an important part 
of preparing and upskilling the remote health workforce. 
Participants and key stakeholders identified a need for 
further opportunities to access professional development 
around medicines safety and pharmacotherapeutics.

DISCUSSION
Online courses can be effective in enhancing clinician 
knowledge and skills in relation to safe and effective use 
of medicines and reducing medication errors.17 Khalil & 
Schliephake described the development of a medication 
safety course, which is similar to the development process of 
the Pharmacotherapeutics for Remote Area Nurses course.17 
However, this publication does not include an evaluation 
of the impact of the online course on clinician knowledge. 
The evaluation of the pharmacotherapeutics course indicate 
that the online course improved self-reported knowledge, 
confidence, competence, and preparedness for nursing 
practice in remote locations. It was well received by nurses 
and key informants. This is important because the use of 
medications is the most common intervention in healthcare 
and improvements in the quality use of medicines can have 
significant benefits to a person’s wellbeing.37 Problems with 
medicine use can occur at any time during the medicines 
management cycle, including when the decision is made 
to use a medicine, during dispensing, and while using 
the medicine.14 Medicines management usually involves 
multiple different health professionals adding additional 
layers of safety with each person involved in the process 
through repeated checks of the medication order, patient 
identity and patient alerts or medication interactions.38 In 
contrast, nurses in remote PHC centres often find themselves 
responsible for the entirety of the medication management 
cycle, which increases the risk of errors reaching the person 
and potentially causing harm. In situations where a single 
individual is responsible for all nine steps of the medication 
management cycle they need to be equipped with the 
necessary knowledge, skills, and competencies to ensure 
the safe and quality use of medicines. Clinician knowledge 
and skills are identified as contributing factors in incidence 
of medication errors.39 Education that equips nurses with 
knowledge and skills in safe medicines management, such 
as the pharmacotherapeutics course, are imperative in 
safeguarding and promoting the wellbeing of people who 
live in remote and rural areas of Australia.17

The Australian Nursing and Midwifery Accreditation Council 
accreditation standards were updated in 2019 to incorporate 
a standard referring specifically to the development of 
student knowledge and skills in pharmacotherapeutics and 
quality use of medicines (Standard 3.9), including the supply 
and administration of medicines.40 Prior to the change 
in accreditation standards educational programs did not 
necessarily have to include pharmacotherapeutics, which 
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means that nurses who completed their undergraduate 
training prior to 2019 may not have received any formal 
education regarding the safe and appropriate supply of 
medications. The remote nursing workforce is slightly older 
than the national average, at 44 years vs 43 years, and is ageing 
faster, with 40% over 50 years compared to 33% nationally.41 
This highlights the fact that few of the remote nursing 
workforce may have received formal training in relation 
to pharmacotherapeutics and the supply of medications, 
and hence the vital role that the Pharmacotherapeutics for 
Remote Area Nurses course can play in addressing this gap. 

Pharmacotherapeutics for Remote Area Nurses has addressed 
a gap in professional development for the remote nursing 
workforce. While the pharmacotherapeutics course has been 
well received by participants and organisations involved in 
delivery of healthcare to remote locations in Australia, some 
deficiencies and challenges were identified. These included 
problems with technology and internet connectivity that 
were compounded by remote context and lack of IT support 
services. Docherty & Sandhu’s findings around student 
perceived barriers to online continuing professional 
development in primary care, including inadequate 
support, limited resources and course demands, reflected 
the experience of participants in the pharmacotherapeutics 
course.42 However the limited support described in the 
evaluation of the pharmacotherapeutics course tended to be 
related to IT and technological supports. Some participants 
in the pharmacotherapeutics course described the course 
material as too advanced or challenging, claiming “I am not 
a doctor”. However, it is important to consider the advanced 
scope of practice of nurses in the remote context and the 
duty of care that health professionals owe to vulnerable 
people whom they are caring for and who often do not speak 
English as a first language and have low health literacy. RANs 
need to be confident and assured to question treatments 
that may be inappropriate, including medicine doses or 
combinations of medicines.

Participants and key stakeholders identified a need for 
further opportunities to advance knowledge and skills 
related to pharmacotherapeutics and safe use of medicine 
that is appropriate, relevant, and accessible to the remote 
nursing workforce. Future research could investigate the 
effect that amount of experience nursing in remote areas and 
experience with medicines management has on the impact 
of education on knowledge, confidence, competence, and 
preparedness to practice in remote areas.

CONCLUSIONS
The online medicines safety course, Pharmacotherapeutics 
for Remote Area Nurses, is well received and supported 
by nurses and key informants. It improves self-reported 
knowledge, confidence, competence, and preparedness for 
nursing practice in remote locations. The continued support 
of professional development and education for the remote 
health workforce is vital to ensure optimum patient care.
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