Ung et al. BMC Complementary and Alternative Medicine (2017) 17:394
DOI 10.1186/s12906-017-1899-5

RESEARCH ARTICLE

Open Access

Key stakeholder perspectives on the
barriers and solutions to pharmacy practice
towards complementary medicines: an
Australian experience
Carolina Oi Lam Ung1, Joanna Harnett2 and Hao Hu1*

Abstract
Background: Although pharmacists are entrusted to play a role in ensuring the safe and appropriate use of all
medicines, in general, the inclusion of complementary medicines (CMs) into their professional practice has not
been observed. The purpose of this study was to explore the perceptions and opinions of pharmacists and 8 key
stakeholder leaders regarding the barriers that hinder pharmacists from providing care related to the use of CMs by
patients/consumers and to identify solutions that would support pharmacists’ in extending their role in this area.
Methods: Semi-structured key informant interviews were conducted with 2 practicing pharmacists, 1 pharmacy
owner, 1 key representative of a pharmacist professional organization, 1 key representative of a consumer advocacy
group, 1 key representative of a medical professional organization, 1 key representative from a complementary
medicine practitioner professional organization, 1 leader within a pharmacy school, 2 senior staff from a regulatory
authority, and 1 key representative of the complementary medicine industry in Australia.
Results: A total of 9 barriers were identified in this study. Barriers including a lack of CMs knowledge, doubts about the
evidence-base, a lack of research skills and access to reliable and reputable information dominated the discussions. A
total of 7 solutions were proposed. Of those, the integration of CMs curricula into under-graduate and professional
pharmacy education, and defining a clearer role for pharmacists’ standard of practice were considered the most important.
Apposing opinions about the role of naturopaths in pharmacies were identified..
Conclusion: It is anticipated that pharmacists will be required to formalise a role in ensuring the safe and appropriate use
of complementary medicines to fulfil their professional and ethical responsibilities. However, pharmacists in general are not
ready to take up this extended role. Individual key stakeholder groups have considered the existing barriers and have
proposed solutions that are isolated measures. To facilitate further developments related to CMs and the professional
practice of pharmacy, collaborative efforts between key stakeholders are needed to strategically plan and execute an
extended role in a unified manner.
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Background
The use of Traditional Medicine (TM) and Complementary
Medicine (CM) is popular in many countries throughout
the world including China, United States, European countries, Canada, and Australia [1–9]. Depending on the national regulations, the composition and claims of the
products will determine whether they fall under the category of “medicine” or ‘food’. TM or CM products may be
referenced differently: “dietary supplements” in the U.S.,
“natural health products” in Canada, “food supplements”
in the United Kingdom, “complementary medicines” in
Australia, and “traditional medicine” and “health supplements” in China [9–13]. The terms “traditional medicines
(TMs)” and “complementary medicines (CMs)” may refer
collectively to the products of Traditional Medicine, Complementary and Alternative Medicine, dietary supplements,
herbal medicines, health supplements, vitamins, minerals
and natural products.
Studies have shown that TMs and CMs are often used
by both the general population and specific patient groups
for the maintenance of general health, the prevention of
disease and the treatment of minor conditions [14–20].
Throughout the U.S., the U.K., Australia and China, TMs
and CMs are accessed via a range of retail outlets such as
supermarkets and health food stores. Importantly, a substantial amount of these products are purchased from
community pharmacies [7, 21–23]. In the context of consumer autonomy, there is a growing number of individuals
who use TMs and CMs as a personal choice in ‘self-management’ and may seek out professional expertise and support during in their decision-making process [24].
Pharmacists have been traditionally charged with the
responsibility of ‘gatekeepers’ in ensuring the appropriate
and safe use of all medicines [25]. It is argued, that any
chemical that is pharmacologically active or has the potential to interact with pharmacotherapy, including TMs
and CMs, should fall into the domain of the pharmaceutical care provided by pharmacists [26]. According to the
World Health Organization, responsible self-medication
with non-prescription products can help reduce the need
for medical consultations thereby providing individual
and, societal benefits [27]. Good Pharmacy Practice states
that pharmacists are expected to maintain and improve
their professional performance by taking steps to update
their knowledge and skills related to complementary and
alternative therapies including TMs and CMs [28].
Pharmacists’ involvement in TMs and CMs has been suggested as a legitimate extension of their established roles
in pharmaceutical care [29].
The need for professional guidance in the use of TMs
and CMs is a relevant and contemporary issue due to
the potential for adverse reactions and TM/CM-drug
and TM/CM-disease interactions, especially amongst
vulnerable patient groups [30–37]. In support of this,

one study reported that the majority of consumers and pharmacists agreed that pharmacists should be knowledgeable
about these products, in order to manage drug interactions
and to evaluate information that assists consumers in making informed decisions [38]. A recent review suggested that
there are 7 major responsibilities related to the pharmacists’
role in ensuring the safe and appropriate use of these products [39]. CMs in particular make a substantial contribution
to the business income for many pharmacies [40] further
supporting the importance of a role for pharmacists in
ensuring their safe and appropriate use.
In Australia, medicinal products containing herbs, vitamins, minerals, nutritional supplements, homoeopathic
and certain aromatherapy preparations are referred to as
CMs and are governed under the Therapeutic Goods Act
1989 by the Therapeutic Goods Administration (TGA)
within the Australian Department of Health [41]. Most of
the CMs available in Australia are registered as listed
products with TGA and considered safe for sale over-thecounter (OTC) making self-section for self-care easy for
the consumer. The regulatory classification of these products as “drugs” make them part of the pharmacist’s professional scope of practice. The use of CMs is prevalent
among the Australian population. A 2005 survey indicated
that 68.9% of Australians had used a CM product in the
previous year [7]. The revenue from CMs exceeded $3.5
billion in 2014, and projections that indicate the revenue
for 2017–18 would reach $4.6 billion [42]. The use of
CMs is common among the chronically-ill, and CMs are
often taken concurrently with conventional treatments
[43–54]. Safety issues including adverse reactions and
drug interactions have been associated with the use of
CMs [55, 56].
Pharmacists in Australia are well positioned to help ensure safe and appropriate use of CMs. Studies have shown
that 52.5% of CM users purchased vitamins, minerals and
nutritional supplements from pharmacies [23] who attract
over half the annual expenditure from this category of
CMs [7, 57]. Ethically and professionally, pharmacists
assume the overall responsibility when they sell or recommend any medicine including CMs [58–60]. It is proposed
by consumers and other health care professionals that
pharmacists should be involved in providing information
about these products [23, 61–64]. Overall, pharmacists in
Australia are quite positive about embracing an extended
role in providing information and advising about CMs
[15, 41, 65]. However, a gap currently exists between these
expectations and pharmacists’ behaviors that are likely to
be associated with both known and unknown barriers
[66–68, 65, 69, 70].
The objective of this study was to explore the perceptions and opinions of pharmacists and 8 other key stakeholder leaders’ about the barriers that hinder pharmacists
in providing care to individuals who use CMs and the
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potential solutions that would support pharmacists’ in
taking up an extended role in this area.

representatives who were invited to participate in this
study participated.
A total of 11 interviews were conducted with each
lasting for 45–60 min. All interviews were conducted in
English. Nine of the interviews were conducted face to
face and audio-recorded with formal consent from the
participants. The other 2 interviews were conducted via
telecommunication and were audio-recorded with verbal
consent. Interviews continued until saturation was
reached for the key emergent themes.

Methods
Ethics approval

Eleven semi-structured key stakeholder interviews were
conducted with pharmacists and 8 other key stakeholders
in Australia in March 2016. The study protocol was
approved by the Ethics Committee of the Research Committee at the University of Macao (MYRG2015–00072ICMS-QRCM) and the Human Research Ethics Committee at the University of Sydney (2016/184).
Choice of key stakeholders

Based on a systematic literature review, nine key CM
and TM stakeholder categories were identified including
practicing pharmacists, pharmacy owners, pharmacist
professional organizations, consumer advocacy groups,
physician professional organizations, CM practitioner
professional organizations, pharmacy schools, regulatory
authority, and the CM industry [39]. The exploratory research phase involved purposive sampling of key representatives from each key stakeholder category who were
approached and invited to participate in an interview.
The stakeholder participants all held expertise, leadership, managerial, and/or administrative roles in their
respective organizations and were considered to play an
influential role in the future direction of TMs and CMs
as it relates to pharmacy practice. The participants were
chosen strategically in order to optimally elucidate a
comprehensive insight from a range of perspectives [71].
A consumer stakeholder leader who also belonged to another stakeholder group was excluded in order to reduce
any bias and obtain a true consumer “layman” perspective. Following the purposive sampling stage, a snowballing technique was used to recruit pharmacists known to
the pharmacists who participated in the piloting of the
interview questions [72].
Data collection

The pilot explorative interviews were conducted individually with 3 pharmacists. The pilot interviews assisted in
refining and targeting the interview questions to be more
specific in preparation for the stakeholder interviews,
resulting in a complete interview guide. A participant
information statement outlining the study was provided to
all the participants prior to the start of the interview and
signed consent was obtained. The interview questions
were developed to answer the study objectives. All interviews were recorded and managed in accordance with the
approved protocol.
Participants who held multiple roles, either in practice
and/or by profession, were encouraged to provide opinions from their different perspectives. All stakeholder

Data analysis

On reaching theme saturation, the interviews were transcribed verbatim. Two investigators participated in establishing preliminary coding categories, and later coded
all transcripts individually. Meetings within the research
group were held regularly to come to consensus on any
areas of disagreement. Qualitative techniques were
employed to identify themes, general trends, major issues, differences, and unique individual responses. These
findings were manually identified from the transcripts by
two investigators to ensure accuracy of interpretation
and contextualization of the participants’ comments.
Content analysis was used to identify specific barriers
and solutions with regards to community pharmacists’
role related to CMs.

Results
A total of 11 key stakeholder interviews were conducted
with 2 practicing pharmacists, 1 pharmacy owner, 1 key
representative of a pharmacist professional organization, 1
key representative of a consumer advocacy group, 1 key
representative of a physician professional organization, 1
key representative from a CM practitioner professional
organization, 1 leader within a pharmacy school, 2 senior
staff from the regulatory authority and 1 key representative of the CM industry. All the participants agreed that
pharmacists should assume responsibility for the CMs
they sell or recommend. However, the participants
believed that in general, the care provided by pharmacists
related to CMs was substandard. In light of this situation,
participants provided insights about the barriers for pharmacists providing quality care related to CMs use and
proposed a number of solutions.
Barriers hindering pharmacists’ duty of care regarding
CMs

Table 1 summarizes the 9 barriers identified by the participants. Insufficient knowledge about CMs was suggested
by all participants as a fundamental barrier. Four other
barriers were discussed by the majority of the participants:
pharmacists’ attitude towards CMs (8 participants); lack of
research skills (7 participants); lack of evidence for efficacy
and safety of CM (6 participants); and lack of access to
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trustworthy information and support (9 participants).
Lack of time (2 participants), consumers’ attitudes (4 participants), lack of a defined role for pharmacists (2 participants) and poor inter-professional communication with
doctors (2 participants) were also seen as barriers by less
than half of the participants.
1) Insufficient knowledge about CMs (all 11
participants)
The general opinion was that pharmacists’ ‘sub-optimal’
practice behaviors related to CMs was strongly associated
with a lack of knowledge about CMs. Apart from some
new graduates who may have been exposed to CMs in
their undergraduate training, the majority of pharmacists
were not trained to provide CMs information or counselling on the efficacy or safety. It was indicated that:
“Education and information resources are the biggest
gap right now and vulnerably open, not quite equipped
when it comes to these issues. It is very hard for
pharmacists to have all the knowledge given it is such
a large range of products. The sources of data is also a
bit patchy. There is a lot of new products, market
driven. To keep current is also a challenge.” (Key
representative of a consumer advocacy group)
The lack of knowledge was attributed to a deficit in the
undergraduate curriculum as the importance of CMs
was not generally recognized at a university level. It was
mentioned that:
“I think lack of knowledge very much come from the
deficit in the undergraduate curriculum and I think
the reason for that deficit is because you find that
some people who head up the pharmacy faculties don’t
see that is important or maybe have a bias against
it.”(Key representative of the CM industry)
According to another interviewee, pharmacists had been
‘calling out’ for educational materials on CMs as part of
the pharmacy training for nearly two decades. However,
this request had not been responded to effectively. It
was indicated that:
“We did an educational need analysis primarily for
our own benefits. Pharmacists at that stage were
crying out for graduate education in complementary
medicines. That was in the early 2000. Everything that
I have seen where they have done this sort of
educational need analysis since, they are coming up
with the same sort of findings. Basically, pharmacists
are in the situation where they need to start to
demand their professional and educational bodies
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provide appropriate education.” (Key representative
from a doctor professional organization)
2) Pharmacists’ attitudes towards CMs (8 participants)
Despite previous studies reporting that in general pharmacists are positive about their role in CMs, the findings
of this study suggested otherwise. Most of the participants
perceived that pharmacists have a negative attitude related
to the lack of initiative (5 participants), a lack of confidence and communication skills (3 participants), and are
skeptical (2 participants),
According to 5 participants, CMs were often considered
secondary and more of a retail product by many pharmacists. Two participants argued that there was already too
much for pharmacists to know and keep up to date within
the area of pharmaceutics and it would be unreasonable
to ask pharmacists to take up any additional roles.
Pharmaceutics were ‘considered riskier’ and they were the
core to the profession and the business. Moreover, as CMs
could be obtained through other retail outlets, pharmacists would hesitate to assume the ultimate responsibility
of ensuring the appropriate and safe use of CMs. Some
participants believed that pharmacists were aware of their
duties but interestingly they did not think it related to
CMs. It was indicated that:
“I think there is a mismatch between the growing
pharmacy business which has been growing at an
exponential rate with complementary medicines but
that has not been reflected in the knowledge base
increase exponentially for pharmacist or the consent
that I actually making so much money in
complementary medicine so I should know more about
and giving back more advice. There is no correlation
or probably inverse correlation. It is quite
discouraging. Pharmacists are aware of their duties
but somehow they don’t think it relates to
complementary medicines.”(Leader within a pharmacy
school)
“They probably do have different level of professional
service and different attitude. Because probably many
of them don’t have the knowledge. The other thing is
that in their minds, they don’t think complementary
medicines carry big risks to become a concern.” (Senior
staff from the regulatory authority)
Three participants were concerned that pharmacy graduates lacked the confidence to have a conversation with
patients/consumers about pharmaceutics and other OTC
products let alone CMs. The qualities of self-motivation,
confidence and communication skills were suggested to
be lacking among young pharmacists. Pharmacists’ lack of
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motivation to learn about CMs and the evidence for
efficacy was considered another contributing factor to a
reactive rather than proactive approach in this area. It was
indicated that:

The perception of most participants was that pharmacists in general, were not equipped with the appropriate
skills to identify quality research or critically interpret the
results. Analytical skills were considered very important
by most participants for interpreting the available evidence about the safety and efficacy of CMs. One participant even doubted if pharmacists would really know what
evidence actually meant and if they were able to understand scientific evidence. Another participant suggested
that evidence based medicine had been used by some
pharmacists as an excuse to avoid any conversation about
these products. It was indicated that:

“The other issue is confidence. I mean you would find
a lot of pharmacy graduates, even if they know a lot
about OTC, they lack of the confidence to have the
conversation. I also think that the way pharmacy
students gain entry to the course need to be looked at
in general to make sure that you have people with
good communication skills regardless if it is about
complementary medicines or even prescription medicine
and OTC, and that they do come out from behind the
counter and talk to people. It is a lack of motivation and
lack of confidence.”(Key representative of the CM
industry)
“There will be a small number that will talk to a
pharmacist. The flip side of that very often pharmacist
don’t come out and talk about these because they
don’t have the training or the confidence. In an ideal
world, pharmacist should be actively involved in that
discussion. The reality at the moment is that they are
not.” (Key representative of the CM industry)
“My experience when I go to pharmacy to buy
complementary medicines, I don’t go ask the
pharmacist. I don’t even see one on the floor.” (Senior
staff from the regulatory authority)
Pharmacists could be excessively skeptical about the
safety and efficacy of these products as suggested considered by 2 participants. It was indicated that:
“The major barrier would be the people like me who
are skeptical. I am not an advocate of complementary
medicines mainly because I am a scientist.” (Senior
staff from the regulatory authority)
“The biggest barrier in health care is that doctors and
pharmacists won’t learn the evidence. I am
questioning whether pharmacists know what evidence
means quite honestly. They think they know and then
they would turn it around like a shield of evidencebase, but what kind of evidence are you talking about?
What is evidence? I think they don’t even have that
understanding.” (Key representative of the CM industry)
Some participants raised an important point that pharmacists who did not ‘believe’ in CMs, yet chose to sell them
without providing any professional service or advice face a
professional dilemma.
3) Lack of research skills (7 participants)

“Anyone can go on the PubMed but I think
pharmacists are not very well trained to read the
scientific papers. Even when you give them the hardcore scientific evidence, a lot of them did not really
understand it. It is fascinating.” (Key representative of
the CM industry)
“It would also be hard for some pharmacists to
interpret a good study from a not so good study even if
they log on a database. How well trained they are in
that. It is going to take them time to pick a good
quality study.” (Key representative of a consumer
advocacy group)
“I mean not only the knowledge base but also being
able to filter and assess in an independent way. People
choose what they believe or what not to believe but
pharmacists should be able to filter through the
information and sort the garbage through.” (Leader
within a pharmacy school)
“Very often pharmacists don’t interpret what is
available to them is information the same way I would
with the same scientific thinking and clinical
capabilities.” (Key representative of a pharmacist
professional organization)
“Pharmacists need the skills and experiences like
people who have done research to look through the
literature to interpret the findings. This is a skill to
learn from doing research. But general pharmacist
may not have the time and skills.” (Senior staff from
the regulatory authority)
4) Lack of evidence for efficacy and safety of CM (6
participants)
According to the regulatory system for CMs in
Australia, the majority of CMs were listed products
which meant they were subject to stringent evaluation
by the regulatory authority for quality and safety but not
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efficacy. While most participants believed that some
evidence existed to support some health benefits of
some CMs, the efficacy profile was usually not complete.
Without a full demonstration and understanding of the
efficacy of CMs, participants agreed that it would be difficult for pharmacists to provide information about these
products in a responsible manner. With regards to the
safety issues, it might not necessarily be about individual
single-ingredient CMs. Rather, the challenges were to
predict the safety of multi-ingredient formulations taken
concomitantly with pharmaceutics. It was indicated that:

reliable information about CMs that were readily available
to pharmacists. However, three other participants knew
that some CMs were included in key easily accessible
resources such as the Therapeutic Guidelines, Australian
Medicine Handbook and The Australian Pharmaceutical
Formulary. One participant pointed out that on the list of
CMs references recommended by the Pharmaceutical
Society of Australia, there were two evidence-based CMs
references. Other reliable information might come from
continuing professional development/education articles,
journal articles and professional newsletters. However, one
participant pointed out that at this stage, pharmacists
needed to be proactive in accessing such information despite it sometimes being difficult to access and costly. It
was indicated that:

“The main drawback in Australia and the main
drawback all over the world is that there is no proof of
efficacy when you register complementary medicines to
the best of my knowledge. That is the problem. What is
happening is that the practitioner is standing on a
ground that is moving. And this is unfair. Grossly
unfair. So that makes it doubly difficult to people. It
goes back to the proof of efficacy.” (Practicing
pharmacist)
“That is the safety of a product that I see as a major
barrier. Again, because we don’t know what is in there.
It is getting probably better in Australia. But then
again, even if we know what is in there, the studies
hasn’t been done to prove that they are safe and of
course efficacy we don’t know yet. The science and
evidence is the main barrier.” (Senior staff from the
regulatory authority)
It was proposed, that the CM industry are not adequately
incentivized to conduct original research for 2 reasons: (1)
The industry realized that the availability of quality evidence to support efficacy had, if any, minimal correlation
with the volume of sales since neither the consumers nor
the pharmacists, as a general rule, assessed the quality
research to support a CM products use; (2) No intellectual
protection measures were in place to prevent the use of
results by competitors in the development of equivalent
products. It was indicated that
“If I were to fund half a million for a clinical trial on a
particular ingredient, every other company can copy
that. I think that is a failure from the regulator who is
actually not promoting innovation and advance in
sciences.” (Key representative of the CM industry)
5) Lack of access to trustworthy information and
support (9 participants)
A general concern arising from the 11 interviews related
to a lack of trustworthy information and resources about
CMs. Four participants said that they did not know of any

“I think it will be better to have more details about
quality control, about safety and about existing data
available on efficacy. Ideally, even with some data
about interactions. Those information should be
available for public. The more data or quality,
validated information available, the better for the
public and for the industry. I will say at this stage, all
this information is quite limited and we need more
information.” (Key representative from a CM
practitioner professional organization)
“There are a number of resources available to them
(pharmacists) but a lot of them are not aware of them.
For example, they might rely on the Australian
Medicine Handbook or Australian Therapeutic
Guidelines. They will look at those and think there is
not much complementary medicine information in
there if any. And they would assume that there is all
there is. They didn’t realize that there are many other
dedicated databases and text books specifically focusing
on these areas.”(Key representative of the CM industry)
“The resource of reliable information is not readily to
pharmacist. You have to make a special effort.”
(Practicing pharmacist)
“Right now pharmacists rely on to large degree
information from product sponsors. So products come
in, they get training and information. I think they rely
on and read what sponsors provide. Hopefully, this
information is reliable and reputable. But things are
not certainly arm’s length. I am imaging that they
could be just like consumers and google about things.
But it is a key challenge to have a single source of
credible information unbranded.” (Key representative
of a consumer advocacy group)
6) Lack of time (2 participants)
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Some participants argued that pharmacists were already
very busy with pharmaceutics. As explained by one participant, given such a huge range of CMs and new products keep ‘pumping’ into a market-driven environment, it
is hard for pharmacists to be up-to-date. It was indicated
that

As one of the participants mentioned, a lack of a
defined role in CMs implied unclear responsibilities and
the potential consequences arising from this ambiguity.
Two participants did not make an association between
the pharmacist and CMs. It was indicated that:

“I think it is too much to ask for pharmacists to take
up more roles when they sell CMs because there are
already so many medicines, and there is already too
much for a pharmacist to know. Mentally, I even found it
so challenging to know all these medicines, all that contraindications, how they work and there is just so much
polypharmacy and all the new drugs always coming in
and you have to keep CPE. Those things are riskier and
they are core business. They are the things that carry
more health risks if they are wrong so I think we have to
concentrate on those. CM are lower risks and are secondary to me.” (Practicing pharmacist)
7) Consumers’ attitudes towards CMs (4 participants)
Two participants suggested that consumers’ attitudes
also impacted the pharmacists’ role related to CMs. To
many consumers, their major source of information about
CMs is from advertising materials and from word of
mouth through their family and friends. Collectively, their
assumptions about the safety and efficacy of CMs, a trust
in the regulatory authority and the CM industry and pharmacies, consumers could easily perceive or rather misconceive that all CMs are safe. They would then no longer see
the need to make enquiries at the pharmacy. Trying to
manage the consumer’s belief system was considered a
significant challenge. On the other hand, some consumers
might have experienced that pharmacists were not able to
provide the CMs information they needed and therefore
decided not to ask pharmacists about CMs again. It was
indicated that
“The biggest challenges would be ….. trying to manage
consumer’s misperception about the implied
endorsement of safety and efficacy of a product being
sold in the pharmacy.” (Key representative of a
pharmacist professional organization)
“The reality is also that people don’t actually ask
pharmacist because they know pharmacists don’t know
the answer. Unfortunately, pharmacists have proven it
that they don’t know the answer. So there is a lot of
work to be done on both sides.” (Key representative of
the CM industry)
8) Lack of a defined role for pharmacists (2
participants)

“There is no absolute legal requirement at the
moment. At the moment, pharmacists can recommend
it freely without worrying about it. If you take it to a
higher policy level, the National Medicine Policy that
was put out in 2014 stated that all roles and
responsibilities in the quality use of medicines and the
definition of medicine included Prescription,
complementary medicines and OTC so you can take it
that even though we may not pin dart on a dart board
on complementary medicine, it is part of overall
provision of medicine.” (Leader within a pharmacy
school)
“There is certainly not an agreement on how this can
be managed. Whether they constitute the same degree
of care as pharmaceutical prescription medicine. It is
generally more polarized rather than balanced from
this viewpoint.” (Leader within a pharmacy school)
“We have a law requiring us to have people supervised
when we talk about medicines, but there is no
supervision required with complementary medicines.”
(Key representative of a pharmacist professional
organization)
9) Poor inter-professional communication with doctors
(2 participants)
Two participants suggested that many doctors are uncertain about the safety and efficacy of CMs and strongly
advise against the use of these products to their patients
due to the potential risks of delaying or interference with
conventional treatment. Disapproval by doctors of a patients’ CMs use was also one of the major reasons for
patients’ not disclosing their use of CMs. For pharmacists selling or recommending CMs without evidence is
seen as a contradiction to their professional role. This
perception could easily discourage pharmacists’ motivation to establish communication with doctors about the
patients’ use of CMs. It was indicated that:
“The doctor said to me, ‘If you have been taking it
seriously as a health care professionals, you could have
got rid of all the shit out at the front. All the bloody
vitamins and stuff.’ The fact that we are selling them,
talking about them or even promoting them will be
enough to make my GP upset about them.” (Key
representative of a pharmacist professional
organization)
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“You could argue that you want to make sure the
doctors know they are taking these things
(complementary medicines). There is a privacy issue
though. So you don’t want to ring up the doctor and
tell him your patient took this from your pharmacy.”
(Leader within a pharmacy school)
Solutions to support pharmacists’ extended role in these
products

As presented in Table 2, a total of 7 solutions were suggested by the participants. The integration of CMs into
pharmacists’ undergraduate and professional education
development was discussed by all participants. A clear
definition of the pharmacists’ role in CMs (5 participants),
pharmacies employing a naturopath (8 participants), the
establishment of reliable, easily-accessed information (10
participants), promoting quality CMs research (2 participants), collaboration among health care professionals (2
participants) and the provision of consumer education (2
participants) were also considered important to support
the pharmacists’ extended role in CMs.
1) Integration of CMs into pharmacists’ education (11
participants)
Education was considered central to improving pharmacist’s practice related to CMs. As enquires about these
products is becoming an increasingly significant part of
the daily routine, pharmacists needed to be proactive in
obtaining CM education to improve knowledge and confidence. As one participant explained, being equipped
through education and training had both professional and
economic benefits. Participants suggested that some consumers would be more likely to seek professional guidance
and purchase CMs if a pharmacist could demonstrate they
had a good understanding of CMs.. Unless pharmacists
were knowledgeable about these products and maintained
their professionalism, they are potentially jeopardizing not
only consumers’ health but reducing customer satisfaction. Arguably, pharmacists should be incentivized to attain
CM education which could be delivered in undergraduate
degree programs, internship training, continuing professional development (CPE) and post graduate training. It
was indicated that:
“They also need to receive some training in herbal
medicine or complementary medicines in order to
enable them to handle them because they are under
different philosophy and different framework with
different clinical applications.”(Key representative from
a CM practitioner professional organization)
“Unless pharmacists try to get the same level of
education about complementary medicines themselves,
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they will be deficient and they will feel insecure and
they will feel unhappy, unsettled, because the
complementary medicine requests and complementary
medicine information are probably requested several
times every day. So that is the professional and
economic reality of it.”(Practicing pharmacist)
All participants emphasized the importance of integrating CMs into undergraduate pharmacy education in
order to ‘sensitize’ pharmacy students to these products.
This was believed to be critical to make sure pharmacists would communicate about these products the same
way as they would any other medicine. A concern was
raised that the current CPE requirements allow pharmacists to pick and choose CPE topics based on their personal interests. This could result in pharmacists limiting
or receiving no training about CMs. It was indicated
that:
“I think something we are trying to do here is to make
sure they treat them the same way as pharmaceutical
medicine in terms of to the approach to the
conversation with the patients. So it is managed from
a communication viewpoint in the same way.” (Leader
within a pharmacy school)
“The inclusion of more content into the undergraduate
curriculum is very critical. Because you will find a lot
of pharmacy graduate once they leave the university,
when it comes to CPE and ongoing education, they can
pick and choose. So if they don’t have any interests in
this area, they can then keep choosing to attend those
kind of lectures that are in different areas then they
are going to completely miss the education.”(Key
representative of the CM industry)
“I think it is important for the current education to
ensure university graduates of doctors and
pharmacists to have more information and knowledge.
Complementary medicines only took off in the last 10
to 20 years. So people should start to learn more.”
(Senior staff from the regulatory authority)
Some participants suggested that at the very least, the
undergraduate curriculum should cover the top-selling
CMs equipping graduates with evidence-based knowledge regarding the efficacy and safety of common CMs.
It was indicated that:
“I think I would appreciate it if at least they taught
about the top 20 baseline stuff. Because a lot of that
stuff I would have had to learn on my own. And that’s
only because I have had an interest in it.” (Pharmacy
owner)
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Another important aspect of undergraduate training
identified in this study was research and analytical skills.
As one participant illustrated, knowledge always changed
and what pharmacy students learnt in the university
might change over time. Therefore, the ability to independently filter, interpret and select accurate information
was critical when trying to provide advice to people. The
volume of information and published literature is overwhelming and could sometimes be misleading. It was suggested that pharmacists needed the skills and experience
to search the literature, to interpret the findings, to determine the quality of the clinical studies and to regularly
revisit the literature to ensure currency.
One participant was particularly concerned about pharmacists’ internship and mentioned that continuous training of CMs should be emphasized in the internship
training as this was the time when pharmacy graduates
had an opportunity to experience the issues related to
CMs in day-to-day practice. The aim of internship was for
the pharmacy graduate to apply their knowledge and skills
in CMs in the practice setting. It was indicated that:

barriers will be like additional training, costs, taking
them out of the job. The problem or the question is
that will additional qualification allow tem a higher
level of income. For example, if you are able to handle
more than just western medicines, and also complementary medicines, will you get a higher level of pay
rate or a higher level of income to reward additional
learning?” (Key representative from a CM practitioner
professional organization)

“If it (complementary medicine education) is not
happening in university, then it should be in their
internship year. Because what they do is in that 12
months, they are going to be in the pharmacy that has
the issue happening then the aim of the exercise is they
will be able to use university skills to interpret or read
or know that they must find out. To my way of
thinking, that is when pharmacists start to gain some
knowledge and perspective about complementary
medicines that are important to them.”(Practicing
pharmacist)
For the pharmacists who had already registered, continuing professional education (CPE) was one of the major
ways to keep up-to-date with new findings about the
safety and efficacy of CMs. Most participants agreed that
if pharmacists were working with patients who used CMs,
they should include training related to CMs in their CPE
plan. As suggested by 4 participants, taking into consideration the costs and time related to undertaking CPE, a
structured CPE plan that included a compulsory CMs
element could be useful. Other incentives should also be
in place to help pharmacists maintain interests in seeking
training in this area. It was indicated that:
“Any professional requirements that requires
additional training means you are taking people out of
their day-today duties. This also means that they will
lose income and they need to pay money to learn new
skills. Unless things have become more mandatory or
people will choose those things, it will be less likely to
be able to achieve high level of compliance. The

If pharmacists were to provide information and clinical
advice, they should have formal training comparable to a
post-graduate level. Based on an interviewee’s experience,
pharmacists with additional qualifications in naturopathy
or CM are in a better position to guide consumers in making informed decisions.
2) A clear definition of the pharmacists’ role in CMs (5
participants)
Five participants believed that defining their role in
CMs more clearly would make a substantial difference
in pharmacists’ standard of practice. In addition, this
definition would be pivotal in developing and implementing the necessary educational programs and practice guidelines for pharmacists to fulfil such a role. It
was indicated that:
“I think they need to identify the role of pharmacist in
handling the complementary medicines. It needs to
clearly define the role whether pharmacists are just
selling the products or if they are providing health
advice. And then from there, it is to design a very clear
articulated capability requirements for these people to
be adequately plays these roles and from there you can
identify key knowledge, skills and attributes required.
This will lead to the final design of the training course
o enable the people to achieve the outcomes.”(Key
representative from a CM practitioner professional
organization)
“If we don’t have a policy about these things, there is
no trust in our professional generally. I think what will
happen over time is that the statement (The
Complementary Medicines Position Statement by the
Pharmaceutical Society of Australia) will get tighter
and the only way for it to get tighter is to provide more
examples and clinical example into it.”(Key
representative of a pharmacist professional
organization)
Three participants had doubts whether it was appropriate for pharmacists to take on a role related to CMs. It
was indicated that

Ung et al. BMC Complementary and Alternative Medicine (2017) 17:394

“Should complementary medicines be highlighted as
part of pharmacists’ role? It is a complex question.
There is a general role for pharmacist. It is unfair at
this point of time given registered pharmacists have
not received undergraduate training in complementary
medicines to be developing role for them that is largely
being a role for naturopath and other TM practitioner
where all of a sudden we are saying that you should
be having responsibility in this area too because you
are selling them.” (Key representative of a consumer
advocacy group)
“I agree that it is quite unfair to ask pharmacist to really
provide certain level of service with Complementary
medicines as they are not trained. I think they should be
trained before handling the products because herbal
medicine are not naturally all safe.”(Key representative
from a CM practitioner professional organization)
“If you read the actual code of ethics of pharmacists, it
basically says that pharmacists are required to be
aware of the underlying pharmacology of all the things
that are actually dispensed in the pharmacy. I don’t
think anybody would want it to be explicit. Because if
it were made explicit at the moment, virtually every
pharmacist in the country would be in breach of that
ethical code.”(Key representative from a doctor
professional organization)
3) Pharmacies employing a naturopath (8 participants)
According to one participant, 1 in 5 pharmacies in
Australia employ a naturopath and two-thirds of consumers would be very happy for pharmacies to have a
naturopath in the store to provide CMs information.
The responses to this strategy were mixed. On the positive side, as part of a standard duty of care, if a pharmacy supplies CMs, there should be at least one staff
member qualified to handle related enquiries. To have a
naturopath in the pharmacy meant the pharmacists were
trying to provide or facilitate the best care that they
could. It was indicated that:
“With the research that I do, we have actually showed
that two-thirds of people would be very happy for
pharmacies to even have naturopaths in the store so
they will have someone who is an expert to talk about
these because they are recognizing that pharmacists
don’t know enough.” (Key representative of the CM
industry)
“If you have a nutritionist or a naturopath, these
people will be the expert on nutrition and
complementary medicines and pharmacist can work in
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collaboration.” (Key representative of a consumer
advocacy group)
“Ideally, it should be the pharmacist who should deal
with consumers’ complementary medicine use. But in
the interim of what we have, I am happy to have a
naturopath in my practice to deal with the situation.
Having a naturopath in the pharmacy is an attraction
to the customers.”(Key representative of a pharmacist
professional organization)
“I think pharmacists basically need to actually either
know the medicine that they actually have in the
pharmacy or they need to actually have a content
expert on hand to be able to discuss the questions.”(Key
representative from a doctor professional organization)
However, there were two interrelated limitations to this
proposed solution. In Australia, Naturopathic practitioners
are not governed by statuary regulation and this is associated with significant variations in education. The implications for pharmacists who employ naturopaths is that they
are ultimately responsible for the advice given by the naturopaths. Other ethical and legal implications need to be
considered when a statutory regulated profession takes
advice from a self-regulated profession such as naturopathy
or herbalism. The implications for the consumer relates to
a potential lack of standardized naturopathic advice across
pharmacies that may lead to confusing or unreasonable
expectations and misplaced trust. It was indicated that
“The pharmacist is the captain of the ship. The
naturopath, even though they are independent
practitioner, they are like pharmacy assistant to
pharmacist in a pharmacy. They are assisting
pharmacist. As a pharmacy assistant, they need to make
sure what they are doing is acceptable to pharmacist. So
if the pharmacy assistant is recommending a product,
then the pharmacist must know what is happening in the
end.” (Practicing pharmacist)
“One trend that has been occurring in Australia
pharmacies is a lot of pharmacists are employing
graduated naturopaths. A difficulty is that the
naturopathic medicine is not yet a registered health
profession in this country and so the interested still
places the liability on the actual pharmacists and that
creates some dilemma. There are some risks associated
with that is that they are using a non-regulated professional at the moment.” (Key representative from a doctor professional organization)
4) Establishment of reliable, easily-accessed information
(10 participants)
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Most participants agreed they need access to reliable
and reputable resources to assist pharmacists in providing
information and/or advice about CMs. Details about quality control, safety, and current efficacy and safety data
including interactions are required for both the pharmacists and public to make informed decisions about CMs
use. A well-managed database was the preferred source
for CMs information as hardcopies were considered to
date quickly. As pointed out by one participant, development and maintenance of such databases was a massive
and long-term commitment that faced challenges such as
allocating the right body and attracting sufficient funding.
From the regulatory standpoint, 2 participants suggested
that the TGA could review the regulatory requirements of
the product information in and on the packaging of CMs
to include pre-assessed important information for easy
reference by pharmacists and consumers. This would help
pharmacists and consumers gain a better understanding
about the indications for use, precautions and potential
drug-drug interactions. Practice protocols could also be
developed to facilitate good practice when pharmacists
were providing information and counseling consumers
about CMs and in conducting of medication reviews. It
was indicated that:

how do we get the government to do more research on
products or how to we get the government to give some
sort of IP and data protection to companies because
right now I may publish a paper to support a claim
and all my competitors will be using it for the next
day. It is different than if you have a registered
prescription product. This is some incentive we don’t
see in CM.”(Key representative of a consumer
advocacy group)

“There should be a red-flag system to help pharmacist
remember important things.” (Practicing pharmacist)
5) Promoting quality CMs research (2 participants)
Two participants suggested that ‘we’ need to create a
culture that encourages high quality research investigating the efficacy and safety of CMs. However, it is critical
that the intellectual property and data obtained from
these studies is protected to ensure an ongoing incentive
for investment in such projects. The results of these
studies would inform and contribute to pharmacy practice by populating infomration resources and databases.
It was indicated that:
“Unfortunately, it is the companies which can go much
further in terms of really ensuring quality or really
ensuring evidence, there is no incentive for them to do
that. So I think that is unfortunate. As long as there is
no incentive to actually do an original research, you
get no advantage. If I were to fund half a million
clinical trial on a particular ingredient, every other
company can copy that. I think that is a failure from
the regulator who is actually not promoting innovation
and advance in sciences.” (Key representative of the
CM industry)
“It goes back to the industry and research university
that has the evidence for them where to from here and

6) Collaboration among health care professionals (2
participants)
Inter-professional communication between pharmacists
and doctors about patients CMs use should be encouraged and may contribute to improving disclosure rates
about CMs use. As suggested by one participant, collaborative practices like the super general practitioner clinics
could see general practitioners, pharmacists, nutritionists,
naturopaths and other health care providers adopt an
interdisciplinary approach to patient centered care. This
may encourage a collaborative view that values the consumer’s beliefs and values. It was indicated that:
“GPs, pharmacists, nutritionists, naturopaths and all
the other health care providers and the whole system
should be ‘reimagined’ so there is a collaborative view
with the consumer in there and their beliefs, their
values and their empowerment at the center of it.”(Key
representative of a consumer advocacy group)
7) Provision of consumer education (2 participants)
Consumer education was also considered an important.
The Australian public require a good understanding of
what CMs are and the current limitations of the regulatory process. Consumer education campaigns could explain some of common or more serious interactions
between CMs and standard treatments and encourage
disclosure of all medicines use to doctors and pharmacists
and CM practitioners. It was indicated that:
“Consumer education is also a great issue. Australian
public need better understanding of what complementary
medicine is and how it is managed in Australia by
regulatory processes.” (Leader within a pharmacy school)
“There might also be a policy to make sure people
should know about the safety and efficacy of CM.”
(Key representative of the CM industry)

Discussion
This study provides a broad yet integrative insight from
the perspectives of 9 key stakeholders into the major
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barriers hindering pharmacists from taking up a role in
CMs and their suggestions about the actions that are required to move forward. While many of the views that
were shared in this study align with the findings of other
studies, new and constructive opinions particularly about
three main areas have emerged. These views add a valuable overview for informing and guiding quality improvement in the area of CMs in Australian pharmacy
practice: CM education and training, a clearer definition
of pharmacists’ responsibilities and standard of practice
related to CMs, and reliable and reputable information
resources.

to assist consumers in making informed decisions
regarding CMs [59]. The Australian National Medicines
Policy Document defined ‘medicine’ to include prescription,
non-prescription and complementary health-care products
[60]. As compared to the recommendations in other studies
where pharmacists were expected to counsel consumers
about CMs in the same manner as they do over-thecounter medications [29, 38, 39], Australian pharmacists
were expected to deliver the minimum. Nevertheless, Australian pharmacists are facing many challenges and their
performance in general falls short of the basic
recommendations.
At the interface of CMs and conventional medicines,
pharmacists assume ethical and professional responsibilities of ensuring that consumers are properly informed
about their CM use [89]. As one participant pointed out,
the level of professional service and standard of practice
would need to be specific to ensure that guidelines and
protocols were developed within a framework of competencies. From there, knowledge and skills required by the
pharmacists to handle their scope of practice could be
determined. Policy-makers and pharmacy schools could
then better formulate the syllabus to fulfil the training
objectives which fully addresses pharmacists’ duty of care
and consumer’s needs. In light of the above, it is anticipated that future studies in pharmacists’ responsibility and
standard of practice would be of great relevance across a
wide range of domains.

CM education and training

The demand for education and training in the area of
CMs is a recurrent message throughout the key stakeholder interviews and is discussed in a number of other
studies. [55, 65, 70, 71, 73–78]. In Australia, the quest
for CM education in pharmacy training started a number of years ago [40, 63, 79]. However, the depth and
breadth of CM content varies between Australian pharmacy schools. [80–82]. It has been proposed that the design of teaching about evidence-based CMs to pharmacy
students should take an integrated approach [40, 83].
Specifically, focused learning about the small number of
products which made up a large portion of CM sales
[7, 14, 23, 77, 84, 85], analytical skills to support the
pharmacists’ consultative role [38, 86, 87], communication
skills to facilitate cooperation with doctors and to reduce
non-disclosure [85], and ethics to optimize pharmacist’s
moral sensitivity when working in a pharmacy business
setting [40, 77, 87, 88] have been suggested as the building
blocks of the syllabus and these suggestion were reinforced again in this study.
The importance of including CMs in CPE for practicing pharmacists has been reported elsewhere and was
emphasized again in this study [84]. Factors that weigh
on the decision of taking CPE on CMs were identified.
Pharmacists’ personal interests, monetary cost, time and
other opportunistic costs are all relevant considerations
when planning CPE in CMs. The quality of evidencebased CMs CPE, the support that can help encourage
pharmacists’ learning about CM, and the mandatory requirement of including CM education in individual
pharmacist’s CPE plan were discussed in this study and
are worth exploring further.
Clear definition of pharmacists’ responsibility and
standard of practice

In this study, there is clearly some uncertainty about the
exact role pharmacists have to play related to CMs. According to the position statement issued by the Pharmaceutical Society of Australia, pharmacists assume the
responsibility of providing sound evidence-based advice

Reliable and reputable information sources

There are 2 main issues regarding CMs information
sources: lack of high quality information and lack of access
to the information. The widely held opinion that there is a
lack of evidence supporting the safety and efficacy of CM
emerged in this study [85]. According to the participants,
more quality research is needed to demonstrate the full
benefits of many products in the language of evidence based
medicine. However, the incentives to conduct quality clinical studies on CMs were reportedly insufficient: (1)
evidence-based support was not a major influential factor
for consumers’ use of CM; (2) research funding for CM was
inadequate; and (3) little intellectual property protection on
CM clinical studies was in place. Similar opinions have been
reported previously [90], warranting further investigation.
On the reference checklist recommended by the Pharmacy Board of Australia, there are 2 evidence-based reference work on complementary and alternative medicines
[91]. There were also two databases evaluated as Tier 1
sources (highest quality) as reported in a study [92]. However, only a few participants in this study could name a
few of these reliable information sources. Many pharmacists were found to have difficulties in accessing the information sources and relied mainly on conventional
pharmacy resources which covered only the very few CMs
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with clinical benefits [84, 92]. Without the knowledge of
the availability of evidence based, high-quality resources, or
access to it, many pharmacists (and doctors) would mistake
it for a lack of evidence. It was proposed that a single,
unbranded and credible information source in the form of
database should be developed and made available to pharmacists with minimal access barrier. Like other studies
[71, 84, 86, 93], the need to promote the availability of
evidence based high-quality resources was also highlighted
necessitating further studies that explore the utility of
incorporating these sources in practice settings.

use of CM products. A collaborative approach between
stakeholders is required to strategically plan the implementation of this extended role that incorporates a consumer centered focus. The broad views identified in this
study will contribute to formulating a model that maps
the development of such a role.

Other considerations

As pointed out in this study and reported previously
[94, 95], a large proportion of the counselling about CMs
in the pharmacy were handled by non-pharmacist staff
such as naturopaths. While naturopaths could be a source
of quality CM information [22, 40, 71, 85], the current
non-statuary professional registration status of naturopaths in Australia raised ethical and legal concerns for the
pharmacists who heavily relied on them. Moreover, the
extent of knowledge held by naturopaths regarding drugdrug interactions is likely to vary significantly between
individuals due to the lack of standardization of naturopathy education and competency levels currently held in
Australia. Pharmacists taking the passive stand could be
easily interpreted as negligence, potentially jeopardizing
the safety of the public and placing the practice of pharmacy at a reputational risk.
Limitations of this study

The main limitation of this study was that the findings only
represented the situation in Australia. Similar studies in
other countries are warranted to substantiate and compare
the findings. Also, the inclusion of only one representative
from most of the key stakeholder categories may not be
able to provide the full capacity to reflect on the complete
view about the CM-related issues relevant to the groups
they are representing, warranting wider sampling in future
studies. Nevertheless, the qualitative methods met the objectives of this study by providing an overview of the situation in Australia. Importantly, the findings have resulted in
a proposition for specific actions to be taken that will contribute to consolidating the pharmacists’ role in CMs setting the baseline for future studies both in Australia and in
other countries where there is a prevalent use of CMs.

Conclusion
To our knowledge, this is the first interview study exploring the views of key CMs stakeholders. The relevance of
the relationship between CMs and the profession of pharmacy will continue to unfold. However, the findings from
this study suggest that pharmacists need to be proactive in
formalizing a role that ensures the safe and appropriate

Abbreviations
CM: Complementary Medicine; CMs: Complementary medicines;
CPE: Continuing professional development; OTC: Over-the-counter;
TGA: Therapeutic Goods Administration; TM: Traditional Medicine;
TMs: Traditional medicines
Acknowledgements
The authors would like to acknowledge the key stakeholders for their time
and participation in this study.
Funding
The authors would like to acknowledge funding provided by the University
of Macau (MYRG2015–00072-ICMS-QRCM).
Availability of data and materials
The dataset supporting the conclusions of this article is included within the article.
Authors’ contributions
This manuscript reports a study conducted as part of a PhD project
undertaken by COL under the primary supervision of HH and co-supervision
of JH. COL developed the interview guide and conducted the interviews
with JH’s assistance, COL transcribed the interviews. COL and HH analysed
the data and COL drafted the manuscript. JH and HH contributed to the
writing and editing of the manuscript. All authors read and approved the
final manuscript.
Ethics approval and consent to participate
The study protocol was approved by the Ethics Committee of the Research
Committee at the University of Macao (MYRG2015–00072-ICMS-QRCM) and
the Human Research Ethics Committee at the University of Sydney (2016/
184). Signed consent was obtained from the participants who participated
the face to face interviews, and verbal consent was obtained from the
participants who participated in the interviews conducted via telecommunication.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no conflicts of interest relevant to the
content of the manuscript. Joanna Harnett’s current full-time role at the
University of Sydney is funded by a philanthropic donation from a manufacturer
of complementary medicines - Blackmores Pty Ltd. Blackmores does not have any
involvement in any of the academic teaching, research or publication activities of
the author.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
State Key Lab of Quality Research in Chinese Medicine, Institute of Chinese
Medical Sciences, University of Macau, Room 2057, N22 Research Building,
Macao, China. 2Faulty of Pharmacy, The University of Sydney, A15 - Pharmacy
And Bank Building, Sydney, NSW, Australia.
Received: 25 February 2017 Accepted: 1 August 2017

References
1. World Health Organization. WHO Traditional Medicine Strategy. 2014-2023:
2013. http://www.who.int/medicines/publications/traditional/trm_
strategy14_23/en/. Accessed 6 Aug 2017

Ung et al. BMC Complementary and Alternative Medicine (2017) 17:394

2.

3.

4.

5.

6.

7.

8.

9.

10.
11.

12.

13.
14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

National Center for Complementary and Integrative Health (NCCIH).
Complementary, alternative, or integrative health: what’s in a name?.
https://integralwellnessbydesign.files.wordpress.com/2013/08/cam_basics_
what_are_caiha.pdf. Accessed 6 Aug 2017.
Robinson MM, Zhang X. The world medicines situation 2011 (traditional
medicines: global situation, issues and challenges). Geneva: World Health
Organization; 2011.
Reid I. Natural Health Product Tracking Survey––2010 Final Report. Natural
Health Products Directorate—Health Canada. http://www.int4life.ca/
uploads/5/1/5/1/5151557/2010_report.pdf. Accessed 26 June 2016.
Wood V. OTC Market Report 2012: introduction. Canadian Healthcare Network.
2012. http://www.canadianhealthcarenetwork.ca/pharmacists/clinical/otc/otcmarket-report-2012-introduction-16126. Accessed 26 June 2016.
Clarke TC, Black LI, Stussman BJ, Barnes PM, Nahin RL. National Institutes of
HealthNational Health Statsitics Reports: Trends in the Use of
Complementary Health Approaches Among Adults: United States, 2002–
2012. 2015. https://www.cdc.gov/nchs/data/nhsr/nhsr079.pdf. Accessed 6
Aug 2017.
Xue CC, Zhang AL, Lin V, Da Costa C, Story DF. Complementary and
alternative medicine use in Australia: a national population-based survey.
J Altern Complement Med. 2007;13(6):643–50.
Nahin RL, Barnes PM, Stussman BJ, Bloom B. Costs of complementary and
alternative medicine (CAM) and frequency of visits to CAM practitioners:
United States, 2007. Natl Health Stat Report. 2009;18:1–14.
Health Canada. About natural health product regulation in Canada. https://
www.canada.ca/en/health-canada/services/drugs-health-products/naturalnon-prescription/regulation/about-products.html. Accessed 26 June 2016.
Dietary Supplements. Food and Drug Administration, the U.S. http://www.
fda.gov/Food/DietarySupplements/default.htm. Accessed 10 Oct 2016.
Food supplements - Summary information on legislation relating to the sale
of food supplements. Department of Health, the United Kingdom. 2011.
https://www.gov.uk/government/uploads/system/uploads/attachment_
data/file/204303/Supplements_Summary__Jan_2012__DH_FINAL.doc.pdf.
Accessed 10 Oct 2016.
Complementary medicines. Therapeutic Goods Administration, Department
of Health, Australian Government. https://www.tga.gov.au/complementarymedicines. Accessed 10 Oct 2016.
China Food and Drug Administration. http://www.cfda.gov.cn/WS01/
CL0412/. Accessed 10 Oct 2016.
Kanjanarach T, Krass I, Cumming R. Exploratory study of factors influencing
practice of pharmacists in Australia and Thailand with respect to dietary
supplements and complementary medicines. Int J Pharm Pract. 2006;14:123–8.
Koh HL, Teo HH, Ng HL. Pharmacists’ patterns of use, knowledge, and
attitudes toward complementary and alternative medicine. J Altern
Complement Med. 2003;9:51–63.
McHughes M, Timmermann BN. A review of the use of CAM therapy and
the sources of accurate and reliable information. J Manag Care Pharm. 2005;
11:695–703.
Hirschkorn KA. Exclusive versus everyday forms of professional knowledge:
legitimacy claims in conventional and alternative medicine. Sociol Health
Illn. 2006;28(5):533–57.
Hasan SS, Ahmed SI, Bukhari NI, Loon WC. Use of complementary and
alternative medicine among patients with chronic diseases at outpatient
clinics. Complement Ther Clin Pract. 2009;15(3):152–7.
Xu J, Yang Y. Traditional Chinese medicine in the Chinese health care
system. Health Policy. 2009;90:133–9.
Kaufman DW, Kelly JP, Rosenberg L, Anderson TE, Mitchell AA. Recent
patterns of medication use in the ambulatory adult population of the
United States. The Slone survey. JAMA. 2002;287(3):337–44.
Thomson P, et al. Why people seek complementary and alternative
medicine before conventional medical treatment: a population based study.
Complement Ther Clin Pract. 2014;20:339–46.
Williamson M, Tudball J, Toms M, Garden F, Grunseit A. Information use and
needs of complementary medicines users. Sydney: National Prescribing
Service; 2008.
Koslow S. Consumer behaviour fact book. 2015. http://www.wsmi.org/wpcontent/uploads/2015/06/CONSUMER-BEHAVIOUR-FACT-BOOK_MARCH2015.pdf. Accessed 10 Oct 2016.
Iyer P, McFarland R, La Caze A. Expectations and responsibilities regarding
the sale of complementary medicines in pharmacies: perspectives of
consumers and pharmacy support staff. Int J Pharm Pract. 2016;16

Page 16 of 17

25. Prayle D, Brazier M. Supply of medicines: paternalism, autonomy and reality.
J Med Ethics. 1998;24(2):93–8.
26. Boon H. CAM and Pharmacists: challenge or opportunity? Focus Alternative
Complementary Therapies. 2005;10(2):1–3.
27. WHO Drug Information Vol. 14, No. 1, 2000 http://apps.who.int/
medicinedocs/en/d/Jh1462e/1.html. Accessed10 Oct 2016.
28. International Pharmaceutical Federation. Good Pharmacy Practice. http://
www.fip.org/www/uploads/database_file.php?id=331&table_id=. Accessed
10 Oct 2016.
29. Miller LG, Hume A, Harris IM, et al. White paper on herbal products.
American College of Clinical Pharmacy Pharmacotherapy. 2000;20(7):877–91.
30. Walji R, Boon H, Barnes J, Welsh S, Austin Z, Baker GR. Reporting natural
health product related adverse drug reactions: is it the pharmacist’s
responsibility? Int J Pharm Pract. 2011;19(6):383–91.
31. Shaw D, Graeme L, Pierre D, Elizabeth W, Kelvin C. Pharmacovigilance of
herbal medicine. J Ethnopharmacol. 2012;140(3):513–8.
32. Barnes J. Pharmacovigilance of herbal medicines: a UK perspective. Drug
Saf. 2003;26:829–51.
33. CFDA. Annual Report on ADR in China; 2015, http://www.sda.gov.cn/WS01/
CL0844/158940.html. Accessed 10 Oct 2016.
34. Metcalfe A, Williams J, McChesney J, Patten SB, Jette N. Use of
complementary and alternative medicine by those with a chronic disease
and the general population the results of a national population based
survey. BMC Complement Altern Med. 2010;10:58.
35. Pollow RL, Stoller EP, Forster LE, Duniho TS. Drug combinations and
potential for risk of adverse drug reaction among community-dwelling
elderly. Nurs Res. 1994;43(1):44–9.
36. Tachjian A, Maria V, Jahangir A. Use of herbal products and potential
interactions in patients with cardiovascular diseases. J Am Coll Cardiol. 2010;
55(6):515–25.
37. Hu Z, Yang X, Ho PC, et al. Herb–drug interactions: a literature review.
Drugs. 2005;65(9):1239–82.
38. Kwan D, Boon HS, Hirschkorn K, Welsh S, Jurgens T, Eccott L, Heschuk S,
Griener GG, Cohen-Kohler JC. Exploring consumer and pharmacist views on
the professional role of the pharmacist with respect to natural health
products: a study of focus groups. BMC Complementary Alternative
Medicine. 2008;8:40.
39. Ung COL, Harnett J, Hu H. Community pharmacist’s responsibilities with
regards to traditional medicine/complementary medicine products: a
systematic literature review. Res Social Adm Pharm. 2017;13(4):686–716.
40. Tiralongo E, Braun L, Wilkinson J, Spizer O, Bailey M, Poole S, Dooley M.
Exploring the integration of complementary medicines into Australian
pharmacy practice with a focus on different practice settings and
background knowledge. J Complement Integr Med. 2010;7:1–23.
41. Therapeutic Goods Administration, Department of Health. 2016 – An
overview of the regulation of complementary medicines in Australia.
https://www.tga.gov.au/overview-regulation-complementary-medicinesaustralia. Accessed 10 Oct 2016.
42. Complementary Medicines Australia. Complementary Medicines Australia
Industry Survey. 2014. http://www.cmaustralia.org.au/resources/Documents/
Reports/CMA%20Industry%20Audit%202014.pdf. Accessed 10 Oct 2016.
43. D’Onise K, Haren MT, Misan GM, McDermott RA. Who uses complementary
and alternative therapies in regional South Australia? Evidence from the
Whyalla intergenerational study of health. Aust Health Rev. 2013;37(1):104–11.
44. McLaughlin D1, Lui CW, Adams J. Complementary and alternative medicine
use among older Australian women–a qualitative analysis. BMC
Complement Altern Med. 2012;12:34.
45. Sibbritt D, Adams J, Lui CW, Broom A, Wardle J. Who uses glucosamine and
why? A study of 266,848 Australians aged 45 years and older. PLoS One.
2012;7(7):e41540.
46. Chang KH, Brodie R, Choong MA, Sweeney KJ, Kerin MJ. Complementary
and alternative medicine use in oncology: a questionnaire survey of
patients and health care professionals. BMC Cancer. 2011;11:196.
47. Grant SJ, Bin YS, Kiat H, Chang DH. The use of complementary and
alternative medicine by people with cardiovascular disease: a systematic
review. BMC Public Health. 2012;12:299.
48. Braun LA, Cohen M. Use of complementary medicines by cardiac surgery
patients; undisclosed and undetected. Heart Lung Circ. 2011;20(5):305–11.
49. Spinks J, Hollingsworth B, Manderson L, Lin V, Canaway R. Costs and drivers
of complementary and alternative medicine (CAM) use in people with type
2 diabetes or cardiovascular disease. Eur J Int Med. 2013;5(1):44–53.

Ung et al. BMC Complementary and Alternative Medicine (2017) 17:394

Page 17 of 17

50. Murthy V, Sibbritt D, Adams J, Broom A, Kirby E, Refshauge KM. Self-prescribed
complementary and alternative medicine use for back pain amongst a range
of care options: results from a nationally representative sample of 1310
women aged 60–65 years. Complement Ther Med. 2014;22(1):133–40.
51. Kirby ER, Broom AF, Sibbritt DW, Adams J, Refshauge KM. A national crosssectional survey of back pain care amongst Australian women aged 60–65.
Eur J Int Med. 2013;5(1):36–43.
52. Adams J, Sibbritt D, Lui CW. The use of complementary and alternative medicine
during pregnancy: a longitudinal study of Australian women. Birth. 2011;38(3):200–6.
53. Sim TF, Sherriff J, Hattingh HL, Parsons R, Tee LB. The use of herbal
medicines during breastfeeding: a population-based survey in Western
Australia. BMC Complement Altern Med. 2013;13:317.
54. Morgan TK, Williamson M, Pirotta M, Stewart K, Myers SP, Barnes J. A
national census of medicines use: a 24-hour snapshot of Australians aged
50 years and older. Med J Aust. 2012;196(1):50–3.
55. Braun LA, Tiralongo E, Wilkinson JM, Poole S, Spitzer O, Bailey M, Dooley M.
Adverse reactions to complementary medicines: the Australian pharmacy
experience. Int J Pharm Pract. 2010;18(4):242–4.
56. Moses GM, McGuire TM. Drug interactions with complementary medicines.
Aust Prescr. 2010;33:177–80.
57. National productivity service. Information use and needs of complementary
medicines users. December 2008, updated April 2009, pp. 6–7; https://www.
westernsydney.edu.au/__data/assets/pdf_file/0007/537406/Information_
Use_and_Needs_of_Complementary_Medicines_Users.pdf. Accessed 6 Aug
2017.
58. Code of ethics for pharmacists. Pharmaceutical Society of Australia, 2011
(updated 2015). https://www.psa.org.au/membership/ethics. Accessed 10
Oct 2016.
59. Pharmaceutical Society of Australia. Complementary medicines Position
Statement, 2015 http://www.psa.org.au/downloads/ent/uploads/filebase/
policies/position-statement-complementary-medicines.pdf. Accessed 6 Aug
2017.
60. Australian Government Department of Health. National medicines policy
document. 2014. http://www.health.gov.au/internet/main/publishing.nsf/
Content/national-medicines-policy. Accessed 10 Oct 2016.
61. Joyce AW, Sunderland VB, Burrows S, McManus A, Howat P, Maycick B.
Community pharmacy’s role in promoting healthy behaviours. J Pharm
Pract Res. 2007;37:42–4.
62. Kanjanarach T, Krass I, Cumming R. Australian community pharmacists’
practice in complementary medicines: a structural equation modeling
approach. Patient Educ Couns. 2011;83:352–9.
63. Braun LA, Tiralongo E, Wilkinson JM, Spitzer O, Bailey M, Poole S, Dooley M.
Perceptions, use and attitudes of pharmacy customers on complementary
medicines and pharmacy practice. BMC Complement Altern Med. 2010;10:38.
64. Guirguis K. The use of nonprescription medicines among elderly patients
with chronic illness and their need for pharmacist interventions. Consult
Pharm. 2010;25(7):433–9.
65. Bushett NJ, Dickson-Swift VA, Willis JA, Wood P. Rural Australian community
pharmacists’ views on complementary and alternative medicine: a pilot
study. BMC Complement Altern Med. 2011;11:103.
66. Kwan D, Hirschkorn K, Boon H. U.S. and Canadian pharmacists’ attitudes,
knowledge, and professional practice behaviors toward dietary
supplements: a systematic review. BMC Complement Altern Med. 2006;6:31.
67. Asahina Y, Hori S, Sawada Y. Community pharmacists’ attitudes relating to
patients’ use of health products in Japan. Int J Clin Pharm. 2012;34(4):529–37.
68. Tran S, Calabretto JP, Sorich M. Consumer-pharmacist interactions around
complementary medicines: agreement between pharmacist and consumer
expectations, satisfaction and pharmacist influence. Int J Pharm Pract. 2013;
21(6):378–85.
69. Welna EM, Hadsall RS, Schommer JC. Pharmacists’ personal use, professional
practice behaviors, and perceptions regarding herbal and other natural
products. J Am Pharm Assoc. 2003;43(5):602–11.
70. Braun L, Cohen M. Australian hospital pharmacists’ attitudes, perceptions,
knowledge and practices of CAMs. J Pharm Pract Res. 2007;37(3):220–3.
71. Brown JA, Roufogalis BD, Williamson M. Complementary medicines: hospital
pharmacists’ attitude, knowledge and information seeking behaviour.
J Pharm Pract Res. 2009;39:281–5.
72. Marshall MN. Sampling for qualitative research. Fam Pract. 1996;13(6):522–6.
73. Freymann H, Rennie T, Bates I, Nebel S, Heinrich M. Knowledge and use of
complementary and alternative medicine among British undergraduate
pharmacy students. Pharm World Sci. 2006;28:13–8.

74. Kreitzer MJ, Mitten D, Harris I, Shandeling J. Attitudes toward CAM among
medical, nursing, and pharmacy faculty students: a comparative analysis.
Altern Ther Health Med. 2002;8(44–7):50–3.
75. Tiralongo E, Wallis M. Attitudes and perceptions of Australian pharmacy
students towards complementary and alternative medicine - a pilot study.
BMC Complement Altern Med. 2008;8:2.
76. Sewitch MJ, Cepoiu M, Rigillo N, Sproule D. A literature review of health
care professional attitudes toward complementary and alternative medicine.
Complement Health Pract Rev. 2008;13:139–54.
77. Naidu S, Wilkinson J, Simpson M. Attitudes of Australian pharmacists toward
complementary and alternative medicines. Ann Pharmacother. 2005;39:1456–61.
78. Semple SJ, Hotham E, Rao D, Martin K, Smith CA, Bloustien GF. Community
pharmacists in Australia: barriers to information provision on complementary
and alternative medicines. Pharm World Sci. 2006;28:366–73.
79. Steenfeldt L, Hughes J. An evidence-based course in complementary
medicines. Am J Pharm Educ. 2012;76(10):200.
80. Brooks PM. It’s time to plan our future health system. Med J Aust. 2005;183:545.
81. Brooks PM. Undergraduate teaching of complementary medicine. Med J
Aust. 2004;181:275.
82. Owen D, Lewith GT. Teaching integrated care: CAM familiarisation courses.
Med J Aust. 2004;181:276–8.
83. Mills E, Hollyer T, Saranchuk R, Wilson K. Teaching evidence-based
complementary and alternative medicine (EBCAM); changing behaviours in
the face of reticence: a cross-over trial. BMC Med Educ. 2002;2:2.
84. Taing MW, Tan ETX, Williams GM, Clavarino AM, McGuire TM. Herbal and
nutrient complementary medicines for weight loss: community pharmacists’
practices, attitudes, recommendations, information and education needs. Int
J Pharm Pract. 2016;24:160–9.
85. Culverhouse SE, Wohlmuth H. Factors affecting pharmacists’
recommendation of complementary medicines – a qualitative pilot study of
Australian pharmacists. BMC Complement Altern Med. 2012;12:183.
86. Easton K and National Prescribing Service (Australia). Complementary
medicines : attitudes and information needs of consumers and healthcare
professionals. National Prescribing Service Limited, Surry Hills, N.S.W; 2007.
87. Banks J, Shaw A, Weiss MC. The community pharmacy and discursive
complexity: a qualitative study of interaction between counter assistants
and customers. Health Soc Care Community. 2007;15:313–21.
88. Stevenson FA, Leontowitsch M, Duggan C. Over the-counter medicines:
professional expertise and consumer discourses. Sociol Health Illn. 2008;30:
913–28.
89. Iyer P, McFarland R, La Caze A. Expectations and responsibilities regarding the
sale of complementary medicines in pharmacies: perspectives of consumers
and pharmacy support staff. Int J Pharm Pract. 2017;25(4):292–300.
90. Bensoussan A, Lewith GT. Complementary medicine research in Australia: a
strategy for the future. Med J Aust. 2004;181(6):331–3.
91. References recommended by the Pharmacy Board of Australia. June 2016.
Reference list http://www.psa.org.au/wp-content/uploads/5020-Bookzonechecklist-June-2016.pdf. Accessed 10 Oct 2016.
92. McGuire TM, Walters JA, Dean AJ, Van Driel M, Del Mar C, Kotsirilos V, Moses
GM, Chong S, Deed G, Eldred B, Hardy J, Heussler H, Hollingworth S, Marron
L, Mendel J, Pache D, Steadman K, Trenerry H, Brown J, Williamson M.
Review of the quality of complementary medicines information resources:
Summary report. Australia: National prescribing service limited; 2009. p. 1-54.
93. Brown JMT, et al. Complementary medicines information use and needs of
health professionals: general practitioners and pharmacists. Sydney: National
Prescribing Service; 2008.
94. van Eikenhorst L, Salema NE, Anderson C. A systematic review in select
countries of the role of the pharmacist in consultations and sales of nonprescription medicines in community pharmacy. Res Social Adm Pharm.
2017;13(1):17–38.
95. Westerlund LOT, Marklund BRG, Handl WHA, Thunberg ME, Allebeck P.
Nonprescription drug related problems and pharmacy interventions. Ann
Pharmacother. 2001;35:1343–9.

